
PCM Terminal Information

SD313-9Engine Control System (G4KJ : THETA II 2.4L GDI) (1)

PIN
1

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35

DESCRIPTION PIN
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65
66
67
68
69
70
71

72
73
74
75
76
77
78

79
80
81
82
83
84
85

86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105

DESCRIPTION
-

-

Rail Pressure Sensor Ground

-

-

-

-

[A/T] Ground

[A/T] Ground

[A/T] Shift Lock Solenoid

-

[A/T] Oil TEMP. Sensor (-)

-

-

-

[A/T] Select Switch

-

TPS Ground

APS. 2 Ground

APS. 1 Ground

IMMO. Data Line

-

IAT. Sensor

Rail Pressure Sensor Signal

MAP & TIA. Sensor Ground

ECT Ground

ECT Signal

IGN CYL.3(W/O IMMO. or Smart Key)

IGN CYL.2(With IMMO. or Smart Key)

[A/T] SS_B

[A/T] SS_A

[A/T] Memory Power

-

[A/T] Oil TEMP. Sensor (+)

-

-

PIN DESCRIPTION
-

[A/T] Output Speed Signal

[A/T] Up Shift

TPS. 2 Signal

APS. 2 Signal

APS. 1 Signal

Power Steering Pressure

Sensor Ground

-

APT Sensor Ground

-

MAP Sensor

O2 Sensor (Up) V_IP

O2 Sensor (Up) V_G

IGN CYL.1(W/O IMMO. or Smart Key)

IGN CYL.4(With IMMO. or Smart Key)

[A/T] ATM Solenoid (V_SOL1)

[A/T] ATM Solenoid (V_SOL2)

[A/T] Memory Power

-

[A/T] Output Speed Supply

[A/T] Input Speed Supply

-

-

[A/T] Input Speed Signal

[A/T] Down Shift

TPS. 1 Signal

APS. 2 Supply

APS. 1 Supply

Power Steering Pressure

Sensor Signal

-

APT Sensor Signal

-

MAP Sensor Supply

O2 Sensor (Up) V_RC

O2 Sensor (Up) V_N

CHG-AG
COLOR

G

L/R
Y
G
W
R
L
Br
R
G
-

W
-

W
-
-
-
-
-
-
-
P

W
B
O
-
-
-
-
-
-
-
Y
-

P/B

COLOR
-
-
-

Br
-
-
-
-
B
B
B
-

L/W
-
-
-
Y
-
B
L
W
L
-
G
G
B

L/O
W
W

L
Gr
P
-

G/W
-
-

COLOR
-
B
L

L/W
G/W
Y/O
Br

-
Br
-
L
R
Gr
L

O
P
P
-

L/O
R/B

-
-

Gr
G/O
P/B
P
G
P

-
Gr/B

-
L/O
G
P

PIN
1
2
3

4
5

6

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

DESCRIPTION
Ground

Ground

Engine ControlRelay

 'ON' Input

Ground

Engine ControlRelay

 'ON' Input

Engine ControlRelay

 'ON' Input

Wheel Speed (+)

CKP Signal

-

Brake Test Switch

-

-

-

-
Alternator (FR)

-

-

C/Fan Relay (High) Control

IMMO. IND.

-

-

Injector #2 (High) Control

Injector #2 (Low) Control

Wheel Speed (-)

CKP Ground

-

Brake Light Switch

-

CMP #1 Signal

CMP #2 Signal

 -

-

C/Fan Relay (Low) Control

PIN
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

91

DESCRIPTION
-

-

-

-

-

Injector #3 (High) Control

Injector #3 (Low) Control

On/Start Input

-

-

Knock Sensor Shield

Knock Sensor Ground

CMP #1 Ground

CMP #2 Ground

-

-

-

-

-

Engine Control Relay

Control

-

-

Injector #4 (High) Control

Injector #4 (Low) Control

Memory Power

-

C-CAN Low

-

Knock Sensor Interface

Clutch Switch

-

-

-

-

VIS Control

PIN DESCRIPTION
Start Relay Control

Fuel Pump Relay Control

Engine RPM Signal

-

Injector #1 (High) Control

Injector #1 (Low) Control

Memory Power

-

C-CAN High

Vehicle Speed Input

-

-

-

Start Motor Control Switch

-

CVVT(Exhaust)

CVVT(Intake)

PCSV Control

-

O2 Sensor (Up) Heater

O2 Sensor (Down) Heater
Fuel Pressure Regulator Valve

(High)

Fuel Pressure Regulator Valve

(Low)

CHG-BG
COLOR

B
B
O

B
O

O

O
R
-

L/O
-
-
-
-

L/O
-
-

W
O
-
-
R
B
W

L/O
-

L/W
-

L/O
Y
-
-
L

COLOR
-
-
-
-
-

W
Br
P
-
-

B/O
Y
G
W
-
-
-
-
-

W

-
-
G
Y
R
-
Y
-

Br
W
-
-
-
-
L

COLOR
O

Gr/B
Gr
-
L
Gr
R
-

W
Br
-
-
-
Y
-
Y
W
G
-
Y

W/B
G

O

IGN CYL.2(W/O IMMO. & Smart Key)

IGN CYL.3(With IMMO. or Smart Key)

[A/T] ATM Solenoid (LP_VFS) 

[A/T] ATM Solenoid (T/CON_VFS)

[A/T] ATM Solenoid (35R_VFS)

ETC Output (+)

ETC Output (-)

[A/T] Position Switch Code S1

[A/T] Position Switch Code S2

[A/T] Position Switch Code S3

[A/T] Position Switch Code S4

-

APT, RPS, PSPS Sensor Supply

-

O2 Sensor (DOWN) Signal

-

-

-

-

-

-

-

IGN CYL.4(W/O IMMO. or Smart Key)

IGN CYL.1(With IMMO. or Smart Key)

[A/T] ATM Solenoid (UD_VFS)

[A/T] ATM Solenoid (26_VFS)

[A/T] ATM Solenoid (OD_VFS)

-

-

-

-

-

-

-

TPS Supply

-

O2 Sensor (DOWN) Ground

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

91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76 75

74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58

57 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 4 3

2 1

6 5

40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7

105 104 103 102 101 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85

67 66 65 64

46 45 44 43

25 24 23 22

4 3 2 1

84 83 82 81 80 79 78 77 76 75 74 73 72 71 70 69 68

63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47

42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26

21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5

PIN
1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

DESCRIPTION PIN
36
37
38
39
444440
414114
422222
433333
44
45
4666
474747747
48
49
50
51
525252525225
53
54545454
55
56
57

8

72
73
74744747
757575
767676
777777
887888

79
80
81818
82828228282
83
84
85

868686868686
87
88888888
89
90
91
92

DESCRIPTION
-

-

Rail Pressurssussuussus e Sensor Ground

-

-

--

-

[A/T] Ground

[A/T] Ground

[A/T[ ] ShShift t tftt LockLockLockock Sololo enoienn ddd

--

[A/T] Oil TEMP. Sensor (-)

-

-

-

[A/TA/TA/TA/T/T/TA/T] SeSeSe] SeSe] SeSelectlectlectleclectlectee SSSwiSwiSwiSwiS tchtchtchtchhh

-

TPSTPSTPSTPS GGrouGrouGrou dndndnd

APS. 2 Ground

APS. 1 Ground

IMMO. Data Line

PIN DESCRIPTION
-

[A/T] Output Speed Signal

[A/T] Up Shift

TPS. 2 Signal

APS.. 2 SSignanaanalll

APS.. 1 SSignal

PowePowePowePower Str StStteerieerieering Png Png Pressressressureeureure

SensSSensSensor Gor Gor Grounroundd

-

APT Sensor Ground

-

MAP MAPMAPMAP SensSeSensSensSe orororor

O2 Sensor (Up) V_IP

O2 Sensor (Up) V_G

IGN CYL.1(W/O IMMO. or Smart Key)

IGN GNGGNGN CYL.CYL.CYL.4(WiWi4(Wi4(Wi4(With Ittthtth MMO.MMO.MMO.MMO.MMO.M oor or or Smarmamarmama t KeKet y)y))))

[A/T[A/T//[A/T[A/T[A/TT[A/T] AT] AT] AT] AT] ATTM SoM SoM SoM SoM SoM SSM S lenolenolenolenolenoid (id (id (d ((d (i SV SOV SOV_SOV SOSOSOV SOL1)L1)L1)L1))L1)

[A/T] ATM Solenoid (V_SOL2)

[A/T[A/T[A/T[A/T] M] Me] Me] Memorymorymory PPowPowPowererer

-

[A/T] Output Speed Supply

[A/T] Input Speed Supply

COLOR
G

L/R
Y
G
W
R
L
Br
R
G
-

W
-

W
-
-
-
-
-
-
-

COLOR
-
-
-

Br
-
-
-
-
BBBBBB
B
BBBBB
--

L/W
-
-
-
YYYYYYYY
-
BBBB
L
W
L

CO OR
-
B
LLL

L/WL/WL/WL/W
G/WWW
Y/OOO
BrrBrBr

-
Br
-
LLLL
R
Gr
L

OOOOOOO
P
PPPP
-

L/O
R/B

PIN
1
2
3

4444
5

666

7
8888
999
10
11
12
133333
1414141441
15
16161616
17
18
19
20

DESCRIPTION
Ground

Ground

Engine ControlRelay

 'ON' Input

GrourouGrououund

Ennginginn ne Cn ontrolRelay

'ON'ON'ONN' Input

EEngiE ne ControlReolReolReolReo laylaylaylayy

 'ON' Input

Wheel Speed (+)

CKP CKPCKPCKP Signal

--

Brake Test Switch

-

-

---

----
Alternrnatrnrn or (FR)

-

-

C/Fan Relay (High) Control

IMMO. IND.

PIN
34
35
36
37
38
39
40
4141
424242
43
44
45
46
47
4848448
494949
50
51
52
53

54
55

69
70
71
72
737377373
74
75
767676776
77
78
79
80
81
82
83
8488484
85
86
87
88
89
90

DESCRIPTION
-

-

-

-

-

Injenjenjenjeectororctororo #3#3#3 #3 (High) Ch) Ch) Ch oonontrol

Injenjenjenjeectorctorctorctoro #3#33 #33 (Low) Control

On/S/SSSt tttart InpInppInpInpututut

-

--

Knock Sensor Shield

KnocKnococ Sk Sek Sek Sensornsonsor GGGroroundundd

CMP #1 Ground

CMP CMP #2 G#2 Grounroundd

-

-

--

---

-

Engine Control Relay

Control

-

PIN DESCRIPTION
Start Relay Control

Fuel Pump Relay Control

Engine RPM Signal

-

Injector #1 (High) Control

InjennInIn ctor #1 (Low) Control

MemMeMemoMemMem ry Pry Pryyry PPry Pr oweroowerowerowerower

-

C-CAN HHHiHHH gh

Vehicle Sppepeepepp d Input

-

-

-

Start Motor Control Switch

-

CVVTTTT(ExhxhExhxh(Exhaaaustaaa )

CVVTTT(Intake)

PCSVPCSVCSVPCSVPCSVS  Control

-

O2 Sensor (Up) Heater

O2 Sensor (Down) Heater
Fuel Pressure Regulator Valve

(Hi h)

COLOR
B
B
O

BBB
O

OO

O
RRRR
--

L/OO
-
-
---
-----

L/O
-
-

W
O

COLOR
-
-
-
-
-

W
Br
PP
--
-

B/OB/OB/OB/O
Y
GGG
W
--
-
-
-
-

W

-

CO O
O

Gr/B
Gr
-
LLLLL

Grrrr
R
--

W
Br
-
-
-
Y
-
Y
W
GGGGG
-
Y

W/B
G

IGN CYL.2(W/O IMMO. & Smart Key)

IGN CYL.3(With IMMO. or Smart Key)

[A/T] ATM Solenoid (LP_VFS)

[A/T] ATM Solenoid ((((((T/CON_VF_ S)

[A/TTTTT] AT] AT] AT] AT] TM So SoM SoM SoM S lenoenolelenoe iid (i 35R_35R_555R5R5R VFS)VFS)VFS)VFS))

ETTTC TT OOutpOOO ut (((((+)

ETCTCCC TCC OutpOutOutpOutpOutputututut (ut -)

[A/T] PoPoPoP itisitisitiisition Sonon witcwwwittt h CoCoooode Sde Sdede Sde S1111

[A/T] Position Sn Sn Sn Sn Switcwwitcwitcwitcwitwitctchh Cohhhh de S2

[A/T] Position Switch Code S3

[A/TA/TA/TA/TAA/ ] PoPoPoPositisisition Son SSwitctctch Code Sdede 4

-

APT, RPS, PSPS Sensor Supply

-

O2222 S22 ensor (DOWN) Signal

-

-

-

-

-

-

-
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CHG13-12 1 3

SD313-10

Br Y

M

ETC MOTOR & THROTTLE
POSITION SENSOR

4 1 5 CHG122 3 6

ACCEL PEDAL POSITION
SENSOR

GHG01

5 4 3 E176 1 2

ENGINE
COOLANT
TEMPERATURE
SENSOR &
SENDER

CRANKSHAFT
POSITION
SENSOR

VARIABLE
INTAKE
SOLENOID
VALVE

CHG114 3

BATTERY

BODY
GROUND

2

1

1

#4

#2

#1

#3

B/O

(L)
[P]

(W)
[G]

(P)
[L]

(G)
[W]

(L)
[P]

(W)
[G]

(P)
[L]

(G)
[W]

R R

R

L W W O O O L/OGr/B O YW L/O B/O Br Y L G R G L/OP/B B L/W Y W R W Y/O G L G/W P

O

CAMSHAFT
POSITION
SENSOR #1

20 M13-B

SMART KEY
CONTROL
MODULE

10 M13-C

SMART
KEY
CONTROL
MODULE

ROO

CHG14

CHG17

2

12

1 3CHG23

KNOCK
SENSOR

1 2

F35
FUEL
SENDER &
FUEL PUMP
MOTOR

4

F35

GF03

5
B

G

EMS
BOX

See Cooling
System

M

See Starting
System ALTERNATOR

CHG19

CHG19

2 [CHG20-4]
(CHG18-4)

CONDENSER

IGNITION COIL

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

12 [CHG20-1]
(CHG18-1)

12 [CHG20-3]
(CHG18-3)

12

O

O

B

O O O O

[CHG20-2]
(CHG18-2)

3 1

3 1 2

E19

P

1 3 2

E35

W

R

432 1

W

43 12
E18

13

M08

21 22

INSTRUMENT
CLUSTER

INJECTOR
#1

INJECTOR
#3

INJECTOR
#4

INJECTOR
#2

OIL
CONTROL
VALVE #2 

OIL
CONTROL
VALVE #1 MAP SENSOR

OXYGEN SENSOR
(DOWN)

A/C PRESSURE
TRANSDUCER

Not
Used

Not
Used

Not
Used

Not
Used

STOP LAMP
SWITCH

P

R

RAIL PRESSURE
SENSOR

CHG402 1 3
CHG05-2

CHG05-1

G/O

G L/O

G/O

1

1

2

2CHG24-2
CHG25

CHG24-4

CHG24-3

CHG24-1

1 2

2

2

2 1

1

1

FUEL
PRESSURE
REGULATOR
VALVE

CHG381 2

PURGE
CONTROL
SOLENOID
VALVE

CHG21

G/O

CHG-BGCHG-AG

21

3

13

See Data Link
Connector

CHG13-2

CAMSHAFT
POSITION
SENSOR #2

R

2 1 3

U

P

10 27 7157 19 83 7 24 73 74 39 40 56 57 22 23 91 90 47 30 86 85 8459 103 778882 61 104 83 84 105 60

(85)
[22]

(64)
[1]

(22)
[85]

(1)
[64] 58 33 18 7853 6 44575 3 156963 62 62 45 68 25 8 46 2996 54 75 33 5 6 56 77 98 55 76 97 8270

39 3514 8912 60 41 20 80 101

L/O L/W GrO Gr Y R B O G W Y

87

G W YL B WWBr W G

P

W

POWER STEERING
PRESSURE SENSOR
(W/O MDPS)

CHG312 3 1

99 78

P Br Gr/B YW/BP/B YG R Gr P L W Br G

CHG08 546 3 1 2

OXYGEN SENSOR (UP)

GHG01

P B B B

HOT IN ON
OR START

E/R
FUSE &
RELAY
BOX

41 4 2 1

Engine Control System (G4KJ : THETA II 2.4L GDI) (2)

3

CHG06

Full Circuit Diagrams

O W

1 2

P S

E28

FRONT WHEEL
SENSOR RH

LBr/O

M38

IMMOBILIZER
MODULE

5

W/O ABS & ESP

F/PUMP

F37 20A

IGN
COIL

F31 20A

INJEC
-TOR

F34 10A

F/PUMP

RLY. 1

RLY. 3

F12 15A
6

F32 10A
9

F33 10A
10

F36 15A
3

F39 30A
1

W/OW

See
Vehicle
Speed
System

See
ABS/ESP
System

W/O
Euro
III/IV/V,
BOBD

With
Euro

III/IV/V,
BOBD

With
Smart Key

W/O
Smart Key

(L)
[P][P[PPP

(W)
[G]

(P)
[L]]

(G)
[W]

(L)
[P]

(W)
[G]

(P)
[L]

(G)
[W]

R R

RRR

L W W O OWWWW O L/OGr/B O YW L/O B/OB/O Br Y L GL G RR GL G L/OP/B B L/W Y WWW RW W Y/O GOO L G/W PLL GL GL GLLL

OOO

EMS
BOX

See Cooling
SysteSysteSys ey mm

See Starting
System ALTERNATOR

O

3 1

W

Not
Used

Not
Used

Not
Used

R
G/O

GGGGG L/OG

G/OG/O

CCCCHHHHG-BGGGGCHG-AG

3

13

777 27 4 73 74 39 444 0 56 57 22 23 91 9913 91 93 91 991 0 47 30 0 86 85 84191919 83838357 2710 2710 2 717711595959 1059 1059 1095 33333 82 616161616 0 83 8 05575757

(85)
[22]

(64)
[1]

(22)
[85]

(1)
58 33 18 78[64] 444444 156963 62 62 45452 452 45 68 2568 2568 2568 25 8888 46 2996 54 75 33 5 6 56 77 98 55 76 97 8270

39 35 891222 6022 41 20441 204141 200 80 100 1010111

Gr Y R B O G W YW YWW YOOO L/O L/L/O L/L/O LL/W GrG W YGGGGGL B WWWW GGGGBr

W

99 78

P Br Gr/Gr/Gr/BBB P/B Y/BB W/BBBG R Gr P GrGr

BL/OP B B

41 4 2 1

3

CHG06

LBr/O

IGN
F31 20A

W/OOWWWWWW

See
VVVVehicV le
Speed
System

See
ABS/EABS/EABS/ESPSPPSPP
System

W/OWWWW
EEEuroEEE
III/IV/V,
BBOBD

Wi hWith
Euro

III/IV/V,VVV,V
BOBDBOBDDBOO

With
Smart Key

W/O
Smart art rtt KeyKK
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SD313-11Engine Control System (G4KJ : THETA II 2.4L GDI) (3)

PCMFuel Pump
Relay
Control

EMS
BOX

53

Engine
Control
Relay
Control

0.5W

11

5875

Memory
Power

0.85R

20

To F33 10A
(SD313-12)A

To F31 20A
(SD313-13)

B

0.5W0.75R

0.75R0.75R

81 4

SIG GNDHeater

O2 Sensor (DOWN)

Heater V_RC V_IP V_G

O2 Sensor (UP)

V_N

33

0.5L

LO HI

18

0.5W

See Cooling System
(SD253-1)

ALTERNATOR

CHG063

Alternator
(FR)

15

0.5L/O

P.23

P.20
C.30-9/10

0.5Gr/B

70

1.25G

2 EF21
P.69

P.125

P.24
C.81-11.25G

10

F355

F354

GF03

1.25B

0.3G/B

E/R-A

CHG-BGCHG-BG CHG-AGCHG-BG CHG-AG

M

11

FUEL
SENDER
& FUEL
PUMP
MOTOR
P.134
C.40-7

FUEL
PUMP
MOTOR

EC115

P.29
C.20-8

OXYGEN
SENSOR
(DOWN)

E352 14

E35

0.85R

3

0.5W 0.5P/B0.5W/B

0.5W0.85B 0.5P

E/R-B

14 3589

8 7

P.47
C.30-12

P.49
C.30-11

OXYGEN
SENSOR
(UP)

CHG086 35

CHG08

0.85Y/O

0.5O

4

0.5G 0.5R0.5Y

104 8388

1

0.5Gr

84

2

0.5P

105

VRC VIP VG VN

EC1162
P.23

888983

HOT AT ALL TIMES

C/Fan
Relay Control

F/PUMP

F37 20A

F/PUMP

RLY. 1

INJEC
-TOR

F34 10A

RLY. 3

See Power Distribution
(SD110-6)

F35 15A
8

F36 15A
3

F39 30A
1

0.50.. W

111111111111

0.85RRRR

20

To F33 10A
(SD313-12)A

To FF31FFF31 200000AAAAA
(S(SD(S(S(S(S 33131313133 -111131 )

B

0.55555W0.75RRRR

81 4

ALTALTALTALTERNERNERNERNATOATOATOATORRRR

1.25G

2 EF21
P.69

P.24
C.888881-11.2.2.222.2. 55555G

10

F35555554

0.33GG///BGGG

E/R-AAAAAA

M

111

FUEL
SENDER
& FUEL
PUMP
MOTOR
P 134

FUEL
PUMP
MOTORP.29

C.20-8

OXYGEN
SENSOR
(DOWN)

E35E3E35

0.85R

3

E/REEE/RE/R BB-B8 77777

P.47
C.30-12

OXOXOXYOXO GEN
SENSOR
(UP)

CHGGGGGG080080808

0.85Y/O

0.50.0.00. O

4444

VRC VIP VG VN

EC1162
P 2P.233

INJEC
-TOR

F34 10A

See Poweereee DDDiDDD stribution
(SD110-6)6))

F35 15A
8
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EMS
BOX

A
From

RLY. 3
(SD313-11)

CHG-BG

2

0.85O0.5R

CHG141

CRANK-
SHAFT
POSITION
SENSOR

CAMSHAFT
POSITION
SENSOR #1

3

CHG13-11 CHG13-21

0.5W

5
0.5G0.5G/O

CHG211

E/R-BE/R-A

2.5O

0.5O

7 6

0.5Gr

CHG05-12

OIL
CONTROL
VALVE #1

CHG05-22

4

PCM

2 3 CHG14

25

0.5G

8

0.5R

P.47
C.30-12

P.45
C.30-12

P.47
C.30-12

TR TR

2 3 CHG13-1

46

0.5G

29

0.5L/O

P.46
C.30-14

TR

2 3 CHG13-2

47

0.5W

30

0.5Y

CAMSHAFT
POSITION
SENSOR #2

PCSV
Control

86

0.5G

PURGE
CONTROL
SOLENOID
VALVE

CHG212

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

P.41
C.30-13

VIS
Control

68

0.5L

6 53

2.0O 2.0O

2.0O

VARIABLE
INTAKE
SOLENOID
VALVE

CHG172

P.41
C.30-11

OIL
CONTROL
VALVE #2
P.48
C.30-11

CVVT .
(Intake)

85

0.5W

CHG05-11

P.20
C.30-9/10

61 EC11

P.24
C.81-1

CVVT .
(Exhaust)

CCV
Control

84 87

0.5Y

CHG05-21

THROTTLE
POSITION
SENSOR

0.5W

3

5

0.5R

6

6

0.5L/W

5

75

0.5Y

2

33

0.5P/B

4 1

96

0.5B

54

CHG12

M

CHG-AG

17 EM11
P.69

P.23

P.23

P.38
C.30-12

Engine Control
Relay 'ON' Input

SD313-12Engine Control System (G4KJ : THETA II 2.4L GDI) (4)

41

0.5Br

P

2078 99

0.5L

0.5Br 0.5P 0.5W
3

0.5W

0.5W

0.5W

101

0.5Gr/B

0.5Gr/B

2

12 80

0.5Br

0.5Br

1 E19

96 57 5859 60

P.16
C.20-5

EC11

POWER
STEERING
PRESSURE
SENSOR

1

P

2 3 CHG31

P.48
C.30-15

1514 32 1633

2.0O

RAIL
PRESSURE
SENSORP

1

0.5W

0.5R

39

0.5Br

0.5W

2

60

0.5G

0.5B

3 CHG40

EC11 CHGINJ11 10 9

P.44
C.31-1

P.42P.23

See Power Distribution
(SD110-7)

GND SIG GND SIG

CMP #1

TPS
Ground

ETC MOTOR & THROTTLE POSITION SENSOR

CMP #2

A/C
PRESSURE
TRANSDUCER

W/O MDPS

TPS. 2
Signal

TPS. 1
Signal

TPS
Supply

FTPS

GND SIG
Sensor
Ground

Sensor
Signal

Sensor
Ground

Sensor
Signal

ETC Output

(-)(+)

CKP

GND SIG

MOTOR

Supply

APT Sensor

SIG GND

Not
Used

Not Used

F32 10A
9

F33 10A
10

CCCHG-BG

CHG141

CRACRARRACR NK-
SHAHASHASH FTFFFF
POSOSSSSITITTTION
SENNNNSOSOOR

CAMMMMMMSHASHASHASHASHASHAFTFTFTFTFTFT
POSPOSPOSPOSSSPOSITIITIITIITIONONONONN
SSSSENS SOR #1

CHG13-11 CHG13-21 CHG211
0.5O

0 50 50 50.5GGGrGG

CHG05-12

OIL
CONTROTRTRTRR LLL
VAVAVAVALVEEEE #1#1##

CHG05-22

PCM

2 3222 CHG14

252525

0.50 50.50 50 5GGGG

888

0.50 50 500 RRRR

P.47
C.3CC 0-1-1-12222

PPPP.4P.PP.455
C.30-12

P.4P.4P.4P.4P 4777
CC.3C 0-0-10-10 2

TTTRT TTTR

2 3 CHGCHGCHGCHGGCHGGC G13-1

464646

0.50000 GGGG

292929

0.500.50 55L/OL/OL/OL/O

P 4P.4P.4P. 6
C.30-14

TR

2 3 CHG13-2

474747

0.50 50.50.50 WWWWW

303030

00 50.55YYYY

CAMCAMAMSHASSHAAFTFTTFT
POSPOSOSITTTIONN
SENSENENSOOR ##2#

PCSV
Control

86

0.5G

PURGE
CONTROL
SOLENOID
VALVE

CHHGHGGG2121222222

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

P.41
C.30-13

VISVISVIVISVISVV
ConConConConoCCConCo trotrotrotrotroor llllll

686868

0.50 50 50 5LL

5556

2.0O 2.2.2.2.0O0OO0OO

2.0O

VARVARVARIABIABIABLELELEL
INTININTINTAKEAKEAKE
SOLENOIDDDD
VALVE

CHG172222

PP..4. 1
C.3C.3C.3C.330-11

OILO
CONCONCONCONCONNTROTTTT L
VALLLLLVEVEVE VE VE E #2
P.48
C.30-1111111

CVVCVVCVVVVTTT .T .
(In(In(In(Intakaktaka e)e)eee

8585855

0.55555WWW

CHG05-0505-5-1111

P 20

61 EC11

CVCVVVVVVVVCVVTTT .
(Exhaust)

CCVVCCVCCVCCVCCVC
CCControl

884844 87

0.50.55YYY

CHG05-2111

5 6 75 33 96 54 CHG-AG

17 EM11
P.69

P.23

P.23

EEngineeeee CoCoCoCoContrntrntrntrntrrololololoool
RRRelRR ay 'ONONONONON' IIInput

41 2078 99 10112 80

EC111514 32 1633

2.02 02 02 0OOOO

39 60

GNDGNDGNDGNDGND SIGSIGSIGSIGSIGS GNDGNDGNDGNDGNDG SIGIGSIGSIGSIG

CMPCMPCMPCMPCMPMP #1

TPS
Ground

CMPCMPCMPCMPCMPP #2

TPS. 2
Signal

TPS. 1
Signal

TPS
Supply

FTPFTPFTPFTPSSSS

GND SIG
Sensor
Ground

Sensor
Signal

Sensor
Ground

Sensor
Signal

ETC Outputtt

(-)(+)

CKPKPKKPPP

GNDGNDGNDNDDD SIGIGGIGIGIG

Supply

APTAPTAPTAPT SeSeSeSensonsonsonsorrrr

SIG GND

Not
Used
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SD313-13Engine Control System (G4KJ : THETA II 2.4L GDI) (5)

E17

ACCEL
PEDAL
POSITION
SENSOR

2 4 5 6 1 3

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

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

77 98 56 55 97 76

P.108/192
C.20-5

P.24
C.81-1

P.23

P.20

25 20 22 23 21 24 EC11

1.25B

0.5B/O

1.25G 1.25W

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

EMS
BOX

CYL.4CYL.3

(1)
[64]

(22)
[85]

(85)
[22]

(64)
[1]

CYL.2CYL.1

CHG-AG

2.0O

2

E/R-A18

CONDENSER

1.25O

CHG192

CHG191

B
From 

RLY. 3
(SD313-11)

2
IGNITION
COIL #4

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]

IGNITION
COIL #3

1 (CHG18-3)
[CHG20-3]

2
IGNITION
COIL #2

1

IGNITION
COIL #1

1

PCM

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

0.5B/O

Ignition Coil Control

1

1.25O

1.25O1.25O1.25O1.25O

GHG01

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

1.25P 1.25L 1.25L 1.25P 1.25W 1.25G

1.25G 1.25W 1.25P 1.25L 1.25L 1.25P 1.25W 1.25G

APS. 2

P.46
C.30-13 P.43

C.30-13/14
P.43
C.30-13/14

P.43
C.30-13/14

P.43
C.30-13/14

P.20
C.30-9

W/O
IMMO. &
Smart Key

With
IMMO. or

Smart Key

W/O
IMMO. &
Smart Key

With
IMMO. or

Smart Key

W/O
IMMO. &
Smart Key

With
IMMO. or

Smart Key

W/O
IMMO. &
Smart Key

With
IMMO. or

Smart Key

APS. 1

Supply SIGSupplySIG GND GND

IGN
COIL

F31 20A

1.25B

2

CONONONONNONDENNNNNSERSESERERSERERE

1.25O

CHG1999992

CHG1919111

22
IGGGNITION
COCOOIO L #4

1111

22222
((CHG18-3)))
[ HGHGCHGCHGHGH 20-33333]

(CHG18-11818-1 11)
[CHG20-220-20-11]]

((((CHGCHGCHGHGCHGC 18-8-888-111))))
[CHGHGHGG20-202020 1]

(CHG18-4))
[[[CHG20-20-20-44]]

((CHGCHCHGCHGH 18-18818-8 44444)))))
[CHG20-4]

(CHG18-2)
[CHG20-2]

(CHG18-2)
[CHG20-2]

IGNITION
COIL #3

1111 (((CHGCHGCHGCCHGCHG18-18-18-18-8 3333)))))
[CHG20-333]]

2
IGNITION
COIL #2

1

IGNGNGNITION
COICOICOCOC L #1

111

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

1.25O1.25O1.25O1.25O

1.25L 1.25P 1111.25WW 1.25G1.222225G 15G 15G 15G 15G 15 22.252 W 1.1111 25P25P25P25P25PP 1.25L

P.4.4P.P.466666
C.333330-10-10-10-0-1333333 P.43

C.30-13/14
4P.43333

C.30-13/14
P.4P.4P.4P 3
C.30-13/14

P.4PP.4P.4P 43
C.CC.3C.3C 0 10-10-13/13/13/1444

W/OW/O
IMMO. &
SmaS rt rt KeyKeKeKeKeKe

WitWithh
IMMO. or

Smart KeyKeKe

W/OW/O
IMMO. &
SmaSmSmSmSm rt KeyKeyKeyeyKeyy

WitWithh
IMMO. or

SmaSSSSS rt Key

W/OW/O
IMMO. &
Smaart Keyyyyyy

WitWithh
IMMO. or

SmaSmaSmaSmaSmart rt rtrt Keyyyy

W/O
IMMMMMO.O.OO. &&&
Smmamam rtrtrr KeyKeyKeyKe

With
IMMMMMMMO. or

Smammmm rrt Key
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With Smart Key W/O Smart Key

With Smart KeyW/O Smart Key

SD313-14Engine Control System (G4KJ : THETA II 2.4L GDI) (6)

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

10 CHG-BGCHG-BG CHG-AG2741

AB

83

0.5Br

EC11

0.75P

0.5P

80

0.3L/O 0.5L/W

0.5G

0.5G

695136

18
0.5W

22
0.3O/B

18

M08

MIL.

17 M08

I/P-G19 I/P-E

EM11

IMMO.

INSTRUMENT
CLUSTER

M C U

P.108/192
C.20-5

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

P.74
C.10-6

P.20
C.30-9/10

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 TIMES

See Data
Link Details
(SD200-5)

LowHigh

C-CAN

60

0.5Y

77

0.5W

See Data
Link Details
(SD200-3)Not Used

3
F11 10A

1957

0.3L

71

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

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

(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)

WiWith Sh Smar Kt Key W/OW/O/O/OOOO Smart Key

0.5B

E182

1

4

3 E18

STOP
LAMP
SWISWISWIWSWISW TCHTCHTCHTCHH

0.5000000 GrGGGrGGGr0.50.50.50.50.550 L/OL/OL/OL/O/O/ 0.30.30.30.3330.33L/OL/OL/OL/OL/OO

0.5R

0..5.5.5. RRRRR

AB

0.75PPP 0.50.50 50.555GGGGGGGG

18

M08M080

MIL.

17 M08

IMMO.

INSTRUMENT
CLUSTER

M CCC UUUUU

P 1P 1P 1P.1108/08/08//08/1921921921921
C.20-5

P.74
C.10-6

LowLowLowHigHigigHigghhh
C-CAN N N N TRATRATRATRANSCEIVER

30303

0.3Y

29

0.3W

See Stop Lamp

: C: C CCClosloslosloslosedeeeee witwitwitwwitwith bh bh bh bh brakrarakrakrakeeeee
  peddddad l depressed

AAAAAA

: O: O: O: O: Opepepenpep wwiwiwwith th brabrakeke
ppppedaedededded l deprpp essed

BBBBB

Power Distribution
(SD110-9)

See Data
Link Details
(SD200 5)

21

0.3000 30 30 30 3W/OW/OW/OW/OOW/OW 0.5O

1 M13-D

SMART
KEY
CONTROL
MODULE

EM11
P.69

3

P.90/190
C.10-15

IMMOBILIZER
MODULE

See Passenger
Compartment Fuse Details
(SD120-10)

(SD927-1)(SD927-2)
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W/O ABS & ESP
With Euro III/IV/V,
BOBD

ABS
CONTROL
MODULE

28 E02

ESP
CONTROL
MODULE

28

0.3W 0.3W 0.3W/O

0.3W0.5W 0.5W
E03

ABS ESP

With Euro
III/IV/V, BOBD

W/O Euro
III/IV/V, BOBD

P.27
C.20-2

P.27
C.20-3

See Anti-Lock
Brake System

(ABS)
(SD587-1)

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

EM1141
P.69

See Vehicle
Speed System

(SD436-1)
(SD436-3)

PCM

CHG-AG

24 1

2.0B2.0B 2.0B

44

GHG01

Ground
High LowHigh LowHigh LowHigh LowHigh Low

KNOCK
SENSOR

62

0.5Br 0.5B/O

1

45

0.5Y

0.5Br0.5Y

2 CHG23

MAP
SENSOR

0.5B 0.5G

61 59

0.5L

82

1

0.5L/O

103

24

U

3

P

CHG25

SD313-15

CHG-BG

3

6263

4 CHG11

SENSOR

0.5W 0.5L/O

CHGINJ

1.25Br

0.85Y

CHG26-31

CHG26-32

4039

INJECTOR
#3

1.25Y

0.85O

CHG26-41

CHG26-42

5756

INJECTOR
#4

1.25Gr

0.85W

CHG26-11

CHG26-12

Injector Control
#1

7473

INJECTOR
#1

1.25B

0.85L

CHG26-21

CHG26-22

2322

INJECTOR
#2

Injector Control
#3

Injector Control
#2

Injector Control
#4

0.85B

1.25L 1.25W

0.85P 0.85G

1.25G

0.85Br

1.25R

1 2 3 4 7 8 5 6

1.25O

CHG382

CHG381

9190

FUEL
PRESSURE
REGULATOR
VALVE

FPRV

1.25G

Engine Control System (G4KJ : THETA II 2.4L GDI) (7)

ENGINE
COOLANT
TEMPERATURE
SENSOR 

P.38
C.30-14

P.13
C.20-7

P.46
C.30-12

P.20
C.30-9/10

P.42
C.30-14P.43

C.30-15

P.44
C.31-1

P.44
C.31-1

P.44
C.31-1

P.44
C.31-1

P.42

P.20

Sensor
Interface Shield

Sensor
Ground

MAP & TIA
Sensor
Ground

IAT.
Sensor

MAP
Sensor

MAP
Sensor
Supply

GroundSignal

ECT

CHG-BG82

0.5Y0.5Br

78

12 E28

0.5Y

EC1140 8

69

0.5O

0.5O

742 41

24 7

0.5O0.5W

0.5O0.5W

P.23

See Starting System
(SD360-5)

With
Smart Key

With
Smart Key

Start Motor
Control 
Switch

Vehicle Speed
Input

(-) (+) Start Relay
Control

FRONT WHEEL
SENSOR RH

Wheel speed

63

0.5W

0.5W

0.5B

P.23
EC1168

M/T

P.99/186GE03

E211

E212

CLUTCH
SWITCH
P.107/191
C.20-6

Clutch
Switch

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

u o
III/IV/V, BOBD

/O u o
III/IV/V, BOBD

PCM

CHG-AG

4 1244

Ground
High LowHigh LowHigh LowHigh LowHigh Low

6245

0.5555B 0.B 0.BB 5G5GG5G5G

61 59

0.5.5.5.55LLLL

82

0.50.50 50.50.5L/OL/OL/OLL/OL

103

CHG-BG

6263

0.00000 5L/L/L/L/L/OOOO0.5W

4039 5756

Injector Cooonooo trol
#1

7473 2322

Injector Control
#3#3#3#3

Injector Control
#2#2#2#2

Injector Control
#4#4#4#4

9190

FPRFPRFPRFPRVVVV

P.1P.1333
C.20-7-777

P 20

Sensor
Interface Shield

Sensor
Ground

MAP & TIA
Sensor
GroGroGroGroGroGrooundundundundundundu d

IAT.
Sensorooooo

MAP
Sensor

MAP
SenSenSenSenSennsor
SupSupSupSupSupSupSS plyplyplyplyplyyyp

GGroundSignal

ECCCT

CHG-BGGG82

0.5Y0.5Br

78

12222 E28

0.50.50.50.50.5YYYYY

EC1EC1C1C1EC11404040044 888

69

0.5O

0.5OOOO

7742 4242 42 11

24 7

0.5.5OOO0.50.50 50.50 WWWWWW

50.55OOOO000.5WWW

P.2333333

See Starting System
(SD360-5)

With
SmaSmaSmartrtrt KeyKeyKey

With
Smart Key

Start Motor
Control
SwiSSS tch

Vehiclclccle Se Se Se Speepepeepeed
Inputttt

(-) (+) Start Reelee aayyy
ConConControtrotrolll

FRONT WHEEL
SENSOR RH

WheWheWheWheWheWWheWheWh el eeel eee spespespespespepeeedededededed

63

Clutch
Switch
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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 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

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

SD313-16Engine Control System (G4KJ : THETA II 2.4L GDI) (8)

See Audio System /
A/V & Navigation

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

P.74
C.10-6

M08

M C U

INSTRUMENT
CLUSTER
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Engine Control System (G4KJ : THETA II 2.4L GDI) 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-AG]

1

2

3

4

5

6

7

8

Description Condition
In/Output SignalPin

No.

Engine

Running

Engine

Running

Engine

Running

High

Low

High

Low

-

-

-

Ignition Coil (Cylinder #2) control 

output [Without Immobilizer]

Ignition Coil (Cylinder #3) control 

output [With Immobilizer]

[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)

ETC Motor [+] control output

ETC Motor [-] control output

[A/T] Inhibitor switch signal "S1"

[A/T] Inhibitor switch signal "S2"

Pulse

Output

Output

Output

Pulse

Pulse

Input

Input

Vpeak = 360 ~ 440V

125<Frequency<1,000Hz

(333Hz at idle)

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

High: Battery Voltage

Low: Max.1.0V

High: Battery Voltage

Low: Max.1.0V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

Type Level

9

10

12

14

20

22

33

23

24

25

35

39

41

43

44

Pin
No.

[A/T] Inhibitor switch signal "S3"

[A/T] Inhibitor switch signal "S4"

Sensor power (+5V)

[A/T] Underdrive brake control solenoid valve 

(UD/B_VFS)

[A/T] 26 brake control solenoid valve 

(26/B_VFS)

[A/T] Overdrive clutch control solenoid valve 

(OD/C_VFS)

Sensor power (+5V)

Heated Oxygen Sensor (HO2S) 

[Bank 1/Sensor 2] signal input

Fuel Tank Pressure Sensor (FTPS) 

signal input

Ignition Coil (Cylinder #4) control output 

[Without Immobilizer]

Ignition Coil (Cylinder #1) control output 

[With Immobilizer]

Sensor ground

Rail Pressure Sensor (RPS) signal input

Sensor ground

Shield

[A/T] Ground (Power 1)

Description Condition
In/Output Signal

High

Low

High

Low

IG OFF

IG ON

Engine

Running

-

-

-

IG OFF

IG ON

Idle

Idle

Idle

Idle

-

Idle

Idle

Input

Input

DC

DC

Analog

Pulse

DC

Output

Output

Output

DC

Analog

DC

DC

Ground

0V/Battery voltage level

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

Max. 0.5V

4.75 ~ 5.25V

Rich : 0.6 ~ 1.0V

Lean : Max 0.4V

125<Frequency<1,000Hz

(333Hz at idle)

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

Power supply : V_SOL1

Max. 0.5V

4.75 ~ 5.25V

-0.3 ~ 0.5V

-0.3 ~ 5.2V

-0.3 ~ 0.5V

-0.3 ~ 0.5V

0V

-0.3 ~ 5.2V

Vpeak = 360 ~ 440V

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-AG]G]G]G]G]

1

2

3

DeeeDeD sssscrriptptptptptioioioonnnn CoCooCoondndnditititioioionnnn
InInIn/O/O/OOuutuuu pppupup t tt t SiiSiSigngnnnalalPin

No.

EngEngEngEnEnginenenenee

Running

--

-

Ignition Coil (Cylinder #2) control

outputuuuu [W[WW[WWiththithithhhoutoututout Immmmmobmobmobmobiliililiil zereee ]]]

Ignition Coil (Cylinder #3) control

outputututututtu [W[Wi hith IIm bmobiliilizer]]

[A/T] Line ppppresressresressursususurs e ce e ce ce ce ccontonontontonttntntntnto rrolrr sosososooolenenlenlenlenlelle oidoidoidoidoiddddd vavavavavalvevellvelvevee 

(LI( NE_VFS)

[A/T] Torque converter control solenoid valve 

(T/CON_VFS)

P lPPulP se

OutOutOutOutOutOutu putputputputtputput

Output

Vpeak = 360 0 00 ~ 440VVVV

125<Frequency<1,000Hz

(33(333H3Hz at ididl )le)

0V/0V/0V/0V/0V Batattatterterertereere y vy vy vy vy vyy vvoltoltoltoltoltolooltltagageageageagageageaag lel velvelvelvelvel

9V < Battery voltage level < 16V

0V/Battery voltage level

9V < Battery voltage level < 16V

Type LLLevevevevevellll

14

20

222222222

2323

24

[A/T] Underdrive brake control solenoid valve 

(UDDDDDUD/B_VFSVFSVVVF ))

[A/[A/[A/T]T]T]T] 26262626 bbrabrabrakkekeke cconc trol solenoid valve 

(26/B_VFS)

Heated Oxygen Sensor (HO2S) 

[Bank 1/Sensor 2] signal input

Fuel Tank Pressure Sensor (FTPS) 

sigsigsiggnal inputtpp

IIIgnition Coil ((((CylCylCyCy inder #4) control output 

[WiWiththo tut IImmobilizer]

Ignition Coil (Cylinder #1)) cococoontntntrn ol output 

[WiWithhhh ImmImmmmmmobibbb lizlizlizizer]ee

Engine

RunRunuRunu ninninninggg

-

-

Idle

Idle

DC

AnaAnAnaAnaA logloglogog

P lPulsessese

Outpuputtuu

Output

Rich : 0.6 ~ 1.0V

Lean : Max 0.4V

125<Frequency<<1<1<1<1,000Hz

(333Hz aata  idllle)

0V/Battery voltageee level

9V < Battery voltage leeevel < 16V

PPPPPower suppllllyl  : V_SOL2

0V/V/V/V/V/B tBatBBatBattterrterteryy vy oltage level

9V < Battery voltage level < 16V

Power supply : V_SOL2

-0.3 ~ 5.2V

Vpeak kkk = 3= 333= 3360000000 44~ 4440V4040400
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Engine Control System (G4KJ : THETA II 2.4L GDI) Service Tips (2)

45

48

54

55

56

57

60

61

62

72

Pin
No.

[A/T] Ground (Power 2)

[A/T] Oil temperature sensor (-)

Sensor ground

Sensor ground

Sensor ground

Immobilizer communication line

Intake Air Temperature Sensor (IATS) 

signal input

Sensor ground

Sensor ground

Sensor ground

Engine Coolant Temperature Sensor 

(ECTS) signal input

Ignition Coil (Cylinder #3) control output 

[Without Immobilizer]

Ignition Coil (Cylinder #2) control output 

[With Immobilizer]

-

Description Condition
In/Output Signal

-

High

Low

-

Sport mode

Other

Idle

Idle

Idle

-

Idle

Idle

Idle

Engine

Running

High

Low

High

Low

ON

OFF

ON

OFF

-

Idle

Idle

Ground

Ground

DC

DC

DC

-

DC

DC

DC

-

46

52

59

63

64

65

66

67

69

[A/T] Shift lock solenoid

[A/T] Sports mode select switch

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

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

[A/T] Battery power (B+)

[A/T] Oil temperature sensor (+)

Output

Input

Analog

Analog

Pulse

Output

Output

Power

Input

0V

0V/Battery voltage level

9V < Battery voltage level < 16V

0V

0V/Battery voltage level

9V < Battery voltage level < 16V

-0.3 ~ 0.5V

-0.3 ~ 0.5V

-0.3 ~ 0.5V

-

0 ~ 5.0V

(2.55V at Idle)

-0.3 ~ 0.5V

-0.3 ~ 0.5V

-0.3 ~ 0.5V

0.5 ~ 4.5V

(1.02V at Idle)

125<Frequency<1,000Hz

(333Hz at idle)

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

-

Vpeak = 360 ~ 440V

0V/3.3V

Type Level

73

74

75

76

77

82

85

86

87

88

90

78

80

83

84

Pin
No.

[A/T] Output speed sensor signal

[A/T] Sports mode up switch

[A/T] Solenoid supply power 1

[A/T] Solenoid supply power 2

[A/T] Battery power (B+)

[A/T] Output speed sensor power

Throttle Position Sensor (TPS) 2 

signal input

Accelerator Position Sensor (APS) 2 

signal input

Accelerator Position Sensor (APS) 1 

signal input

Power Steering Pressure Sensor Ground

Sensor ground

Manifold Absolute Pressure Sensor 

(MAPS) signal input

Rc/Rp (Pump Cell Voltage)

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

Ignition Coil (Cylinder #1) control output 

[Without Immobilizer]

Ignition Coil (Cylinder #4) control output 

[With Immobilizer]

Description Condition
In/Output Signal

High

Low

Up ON

Other

C.T

W.O.T

C.T

W.O.T

C.T

W.O.T

-

Idle

Idle

Idle

Engine

Running

ON

OFF

ON

OFF

ON

OFF

ON

OFF

Idle

Input

Input

Analog

Analog

Analog

Analog

Pulse

Power

Power

Power

Power

-

DC

Analog

Analog

0.7V/1.4V

Vpeak = 360 ~ 440V

0V/7.5V

0V/Battery voltage level

9V < Battery voltage level < 16V

4.2 ~ 5.0V

3.3 ~ 3.8V

Max. 1.0V

1.5 ~ 3.0V

Max. 1.0V

Min. 4.0V

-

-0.3 ~ 0.5V

0.8 ~ 1.6V

(1.37V at Idle)

Normal: 450 50 mV

Rich: Max. Normal+150 mV

Lean: Min. Normal-150 mV

Reference for V_IP, V_N

125<Frequency<1,000Hz

(333Hz at idle)

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

Type Level

54

55

56

57

60

61

62

Sensor ground

Sensor ground

Sensor ground

Immobibibbib lililizlizil er cococomcocommunmmumm iication llineneineineinene

Intakeeeee AAiAiAAiA r Tempememppempem eeratture Senssssssoor oo (IA(IA(IAA(IATSTSTS)TSTS  

signal inputtt

Sensor ground

Sensorssoso grgrgrgrg ounouououuu dddd

Sensor ground

Enginenenenenen CCo lolant TTemperature SSensor 

(ECTTTS) signagnagnagnanal il il ill npunpunpuppupputttt

Ignitioon oooo Coil (Cylinder #3) control output 

[Without Immobilizer]

Ignition Coil (Cylinder #2) control output 

Idle

Idle

Idle

-

Idle

IdlIdlIdld ee

Idle

Engine

Running

IdlIdle

Idle

DC

DC

DC

-

DC

DCDCDCDDD

DC

59

63

64

AAAnAnaAA logogog

AnaAAAA log

Pulse

-0.3 ~ 0.5V

-0.3 ~ 0.5V

-0.-0.0 3 ~3 ~~3 ~ 0.000 5V

-

0 ~~ 5.5.0V

(2.22 55V5V55V atatatat IdIdIddlelele)le

-0.3 ~ 0.5V

-0.0-0.-0-0- 3 ~3 ~3 ~3 ~ 0.0000 5V5V5V5V

-0.3 ~ 0.5V

0 50.5 ~ 4 54.5VV

(1.11..02V02V02V02V2VV22 atataatatattatat IdIdIdIdIdIddIdle)le)le)ele)eee

125<Frequency<1,000Hz

VpeVpeVpeVpeakakakak 333= 360606060 444~ 440V40V40V40V

76

77

82

85

78

808080808

8383

84

Accelerator Position Sensor (APS) 2

signal input

Accelerator Position Sensor (APS) 1

sigsigsiggnal inputtpp

PPPower Steerinngngn PPPressure Sensor Ground

Sensor ground

Manifold Absolute Pressuuuurerere e SSSenS sor 

(MA(MAAPS)PS)PS)PS) siiignagnanangnal iiil il input

R /Rc/RRp (P(Pump CelCCCCCC l Voltage)

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

Ignition Coil (Cylinder #1) control output 

[Without Immobilizer]

C.T

W.O.T

C.T

W.O.T

--

Idle

IIdle

IdIdlIdld eeee

Engine

IdlIdlIdleee

Analog

AnaAnAnaAnaA logloglogog

AnaAnaAnaloglogglogg

Pulse

-

DCDCDC

Analoogogoo

Analog

Vpeak = 360 ~ 440V

Max. 1.0V

1.5 ~ 3.0V

Max. 1.0V

Min. 4.0V

-

000-0.0 3 ~ 000.00 5VVVVV

0.8 ~ 1.6666666VVVVVV

(1.37V aaata  Idleee)

Normal: 450 5000 mV

Rich: Max. Normal+++150 mV

LLeannnn: Min. Noorormo al-150 mV

Refereereereereerencenceencence fofofof r V_IP, V_N
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Engine Control System (G4KJ : THETA II 2.4L GDI) Service Tips (3)

91

94

95

96

97

98

101

103

99

104

105

Pin
No.

[A/T] Input speed sensor power

[A/T] Input speed sensor signal

[A/T] Sports mode down switch

Sensor power (+5V)

Sensor power (+5V)

Sensor power (+5V)

Throttle Position Sensor (TPS) 1 

signal input

Power Steering Pressure Sensor Signal

A/C Pressure Transducer (APT) 

signal input

Rc (Compensative Resistance)

VS+ (NERNST Cell Voltage)

Description Condition
In/Output Signal

ON

OFF

High

Low

Down ON

Other

C.T

W.O.T

IG OFF

IG ON

IG OFF

IG ON

-

IG OFF

IG ON

Idle

Idle

-

Power

Input

Input

Analog

DC

DC

-

DC

-

Analog

Analog

0V/7.5V

0.7V/1.4V

-

0V/Battery voltage level

9V < Battery voltage level < 16V

0.3 ~ 0.9V

1.5 ~ 3.0V

Max. 0.5V

4.75 ~ 5.25V

Max. 0.5V

4.75 ~ 5.25V

-

Max. 0.5V

4.75 ~ 5.25V

Rc-Rc/Rp 0.1V

Normal: 450 50 mV

Rich: Max. Normal+150 mV

Lean: Min. Normal-150 mV

Type Level

1

2

4

3

Pin
No.

ECM ground

ECM ground

ECM ground

Description Condition
In/Output Signal

Idle

Idle

IG OFF

IG ON

Idle

DC

DC

DC

Battery power (B+) DC

-0.3 ~ 0.5V

-0.3 ~ 0.5V

Max. 1.0V

Battery Voltage

-0.3 ~ 0.5V

Type Level

Connector [CHG-BG]

5

6

7

8

10

15

18

19

23

24

12

14

16

22

Pin
No.

Battery power (B+)

Battery power (B+)

Brake Switch 2 signal input

Electrical load signal input

Cooling Fan Relay [High] control output

Immobilizer Lamp control output

Injector (Cylinder #2) [High] 

control output

Wheel Speed Sensor (WSS) [A] 

signal input

Crankshaft Position Sensor (CKPS) 

signal input

-

Wiper signal input

Alternator PWM signal output

Injector (Cylinder #2) [Low] 

control output

Wheel Speed Sensor (WSS) [B] 

signal input

Description Condition
In/Output Signal

IG OFF

IG ON

IG OFF

IG ON

Engine

Running

Brake OFF

Brake ON

-

-

Lamp OFF

Lamp ON

Idle

Relay OFF

Relay ON

Lamp OFF

Lamp ON

Engine

Running

-

Engine

Running

-

DC

DC

-

Pulse

DC

DC

DC

DC

Pulse

-

-

-

Pulse

PWM

Max. 1.0V

Battery Voltage

Max. 1.0V

Battery Voltage

High : 4.5 ~ 5.5V

Low : -0.3 ~ 0.5V

Frequency: 850Hz (Idle), 

3,000Hz (3,000rpm)

Battery Voltage

Max. 0.5V

-

-

Battery Voltage

-0.3 ~ 0.5V

High: Battery Voltage

Low: Max. 1.5V

Frequency: 125Hz

Battery Voltage

Max. 1.0V

Battery Voltage

-0.3 ~ 1.2V

-

-

Type Level

Vpeak=55V

B+

0V

Vpeak=55V

Max. 5.0 V
0V

96

97

98

101

103

99

104

105

Sensor pop wer (+5V)))

Sensorororrr popp wer (++++5V)555V)

Sensssors  power (+(+(+(+(+5V)

Throttle Position Sensor (TPS) 1

signal input

Power Steering Pressure Sensor Signal

A/C PrPPPPP esssssssss ureureureurrr TTTrT ansansansansducducducducer eee (AP(AP(A(APT) T) T

signal input

Rc (CCCoCCC mpensative Resistance)

VS+ (NERNST Cell Voltage)

C.T

W.O.T

IG OFF

IGGG GGG ON

IG OFF

IGIGGIIG ONONONON

-

IGIG OFFOFF

IG G IG IGIG ONONONONONN

Idle

Idle

-

Analog

DC

DC

-

DC

-

Analog

Analog

--

0.3 ~ 0.9V

1.5 ~ 3.0V

MaxMaxxMax. 0. 0. 0. 0.5V

444.75 ~~~ 55.5 25VVV

Maxxxx. 0. 00.5V

4.74 74 55 ~ 5.5.5..25V25V25V25V

-

MMax 0. 0 5V.5V

4.74.74.775 ~5 ~5 ~5 ~~5 5 5.555.5.5555.25V25V25V25V25V25V25VV25

Rc-Rc/Rp 0.1V

Normal: 450 50 mV

Rich: Max. Normal+150 mV

8

100100

15

18

12

14141414

16

BraBraBrakke ke S iSwiSwittchtc 222 signal inputpuuputput

Electrical load signal input

Cooling Fan Relay [High] control output

Crankshaft Position Sensor (CKPS) 

signal input

-

WipWiper eee sisigsisi nalnalnallnn innnputppp

Alternator PWMM MMM signal output

Engine

Running

Brakeee OFFOOFFOFFOFF

Brake ONONON

-

-

LaLamLamLama p OFF

LamLamLama p ON

IdIdlIdld eeee

Relay OFF

Pulse

DC

CDCDC

DC

-

-

Pulse

High : 4.5 ~ 5.5V

Low : -0.3 ~ 0.5V

Frequency: 850Hz (Idle), 

3 03 03,03,03,0000H0000 z (3,000rpm)

Batatatatata teerererere y Voltage

MMMMaxM . 00000.5V5V5V5V

-

-

Battery Voltagge

-0.3 ~ 0.5VVV

HigHHHH h: Battererere Vy Voltage

LowLowLowLLow: M: MM: M: MMax. 1.5V

Frequency: 125Hz

Battery Voltage
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Engine Control System (G4KJ : THETA II 2.4L GDI) Service Tips (4)

66

73

Pin
No.

Injector (Cylinder #4) [Low] 

control output

-

Variable Intake Solenoid (VIS) 

Valve control output

Injector (Cylinder #1) [Low] 

control output

Description Condition
In/Output Signal

Engine

Running

IG OFF

IG ON

Recessive

Dominant

Knocking

Normal

S/W OFF

S/W ON

-

Active

Inactive

Relay OFF

Relay ON

Relay OFF

Relay ON

Engine

Running

Engine

Running

IG OFF

IG ON

Recessive

Dominant

Variable

Frequency

-

PWM

Max. 1.0V

Battery Voltage

2.0 ~ 3.0V

2.75 ~ 4.5V

-0.3 ~ 0.3V

0V

Battery Voltage

-0.3 ~ 0.5V

-

Max. 1.0V

Battery Voltage

Battery Voltage

-0.3 ~ 1.2V

Battery Voltage

-0.3 ~ 1.2V

High: Battery Voltage

Low: -0.3 ~ 1.0V

Frequency: 26Hz (Idle), 106Hz 

(3,000rpm)

Max. 1.0V

Battery Voltage

2.0 ~ 3.0V

2.75 ~ 4.5V

Type Level

57

58

60

62

63

68

69

70

71

74

75

77

Battery power (B+)

CAN [Low]

Knock Sensor (KS) signal input

Clutch Switch signal input

Starter Relay control output

Fuel Pump Relay control output

Engine speed signal output

Injector (Cylinder #1) [High] 

control output

Battery power (B+)

CAN [High]

Engine

Running

Pulse

DC

Pulse

DC

DC

DC

DC

Frequency

Pulse

DC

25

32

39

44

45

46

47

56

Pin
No.

Sensor ground 

Camshaft Position Sensor (CMPS) 

[Bank 1/Intake] signal input

Camshaft Position Sensor (CMPS) 

[Bank 1/Exhaust] signal input

LIN communication signal input

Injector (Cylinder #3) [Low] 

control output

Sensor shield

Sensor ground

Sensor ground

Sensor ground

Description Condition
In/Output Signal

Idle

Brake OFF

Brake ON

Engine

Running

Engine

Running

-

Relay OFF

Relay ON

Engine

Running

IG OFF

IG ON

Idle

Idle

Idle

Idle

Relay OFF

Relay ON

Engine

Running

Engine

Running

DC

-

PWM

DC

DC

DC

DC

PWM

27

29

30

33

40

41

53

Brake Switch 1 signal input 

Cooling Fan Relay [Low] control output

Injector (Cylinder #3) [High] 

control output

Battery power (B+)

Main Relay control output

Injector (Cylinder #4) [High] 

control output

DC

Pulse

Pulse

DC

Pulse

DC

DC

-0.3 ~ 0.5V

Max. 0.5V

Battery Voltage

High: 4.5 ~ 5.5V

Low: -0.3 ~ 0.5V

Frequency: 7Hz (Idle), 25Hz 

(3,000rpm)

High: 4.5 ~ 5.5V

Low: -0.3 ~ 0.5V

Frequency: 7Hz (Idle), 25Hz 

(3,000rpm)

-

Battery Voltage

-0.3 ~ 1.2V

Max. 1.0V

Battery Voltage

-0.3 ~ 0.5V

-0.3 ~ 0.5V

-0.3 ~ 0.5V

-0.3 ~ 0.5V

Battery Voltage

-0.3 ~ 1.2V

Type Level

Vpeak=55V

B+

0V

Vpeak=55V

Max. 5.0 V
0V

Vpeak=55V

B+

0V

Vpeak=55V

Max. 5.0 V
0V

Vpeak=55V

B+

0V

Vpeak=55V

Max. 5.0 V
0V

66 ---

Vari biablle I tIntake Solenoididddi (V(V(V(VIS)IS)IS)IS) 

Valve control output

Knocking

Normal

S/W OFF

S/W ON

--

Active

InaInanaInaactictictiveveve

RelRelReRelay yy OFFO

ReReRelReR ay ON

RelRelRelRe aay OFF

RelReRelRelayay yay ONONON

Engine

Running

Variable

Frequency

-

-0.3 ~ 0.3V

0V

Battery Voltage

-0.3 ~ 0.5V

-

MMMMaxM . 11111.0V0V0V0V0

Battery Voltlttttageaaaa

Battery VVVVoltagge

-0.3 ~ 1.2VVV

Battery Voltaagge

-0.3 ~~ 111.222V

Higigigiggh:h:hh:h: BatBaatBatBattetertet y Voltage

Low: -0.3 ~ 1.0V

Frequency: 26Hz (Idle), 106Hz

62

63

686868686

696969

70

71

Knock Sensor (KS) signal input

Clutch Switch signal input

StSSta trtet r Rr RRelaelaelaelal y control output

Fuel Pumpmmmmu ReReReReR laay control outttpuputut

Engine speed signal output

DCDCDC

CDCDCC

DCDCDC

DCDCDC

Frequency

32

39

Camshaft Position Sensor (CMPS)

[Bank 1/1/1/E1/E//1 xhaaustususuus ] signgnal inpppputttt

LIN communicni atatttioooon sigiiii lllnal iiiiinput

Injectcttctcttor (Cylinder #3) [Low] 

control output

Engine

Runningggg

-

Relay OFF

RelReleRelRelay ay ayay ONONONONON

Engine

Running

IG OFF

Engine

Runningggggg

-

PWMPWM

30

33

40

41

Coolininning Fan Relay [Low] control outpppput

Injector (Cylinder #3) [High]

contrrror l output

Battery power (B+)

Pulse

DCDCDCDC

P lPulPulPulsesesese

DC

(3,000rpm)

High: 4.5 ~ 5.5V

LowLLowLow: -: -0.30.300.3 ~ 0.5V

Freeeequeueuencccy: 7HzHzz (Idleee), 255HzH  

((3,( 0000000 rrrpm)))))

-

Battery Voltage

-0.-0.-00- 3 ~3 ~3 ~3 ~ 1.11 2V2V2V2V

Max. 1.0V

Vpeak=55V555V55V5V

B+

0VV0VV0V0V

Vpeakk 5=55V

Max. 5.0 V
0V
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Engine Control System (G4KJ : THETA II 2.4L GDI) Service Tips (5)

Vclamp

0V

B+

0V

2.5V

High impedance

78

80

83

84

85

87

Pin
No.

Vehicle speed signal input

-

-

Purge Control Solenoid Valve (PCSV) 

control output

Heated Oxygen Sensor (HO2S) 

[Bank 1/Sensor 1] Heater control output

Heated Oxygen Sensor (HO2S) 

[Bank 1/Sensor 2] Heater control output

Fuel Pressure Regulator Valve [High] 

control output

Fuel Pressure Regulator Valve [Low] 

control output

Description Condition
In/Output Signal

-

-

S/W OFF

S/W ON

-

Idle

Idle

Inactive

Active

Engine

Running

Engine

Running

Engine

Running

Engine

Running

Active

Inactive

-

-

-

Pulse

Pulse

Pulse

82

86

88

89

90

91

Starter Control Switch signal input

CVVT Oil Control Valve (OCV) 

[Bank 1/Exhaust] control output

CVVT Oil Control Valve (OCV) 

[Bank 1/Intake] control output

Canister Close Valve (CCV) 

control output

DC

Pulse

Pulse

Pulse

PWM

Pulse

-

-

-0.3 ~ 0.5V

Battery Voltage

-

High : Battery Voltage

Low : -0.3 ~ 1.0V

Frequency : 300Hz

High : Battery Voltage

Low : -0.3 ~ 1.0V

Frequency : 300Hz

High : Battery Voltage

Low : Max. 1.0V

Vpeak : 42.0 ~ 60.0V

Frequency : 20Hz

High : Battery Voltage

Low : Max. 1.0V

Vpeak : 42.0 ~ 60.0V

High : Battery Voltage

Low : -0.3 ~ 1.0V

Frequency : 8 ~ 10Hz

Duty : 0 ~ 100%

High : Battery Voltage

Low : -0.3 ~ 1.0V

Frequency : 8 ~ 10Hz

Duty : 0 ~ 100%

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.

84

85

87

Purge Control Solenoid Valve (PCSV)

controrrorol ooooutputputputpputputuuuu

Heated Oxygen Sensor (HO2S) 

Idle

IIdlIII e

Inactive

ActActActAActiveveeee

Engine

Active

Inacticticcticctiveveveveve

Pulse

PulPPPP se

PuPulPulPulPuuuP sesesesesese

86

88

[Bank 1/Exhaust] control output

CVVT Oil Control Valve (((OCV) 

[Bank k k kk 1/I/I/I/I// ttntake]kkkk cocooococ nttrol outpututututut

Canissts er Close ValVVV veeee eee (CCV))))

contrrrol outptptptptppututututut

PulPulPulP se

Pulse

Low : -0.3 ~ 1.0V

Frequency : 300Hz

HigHiggHigH h :h :h BaBaBattettttettery rrr Voltage

LowLowLow : -00.0 3 ~3 1...0VVV

Frrerr qqueqq nncyncyn  : 300000 HHzHH

High : BBattery ryry ry VoVoVolVo tage

Low : Max. 1.0V

VpeVpeVpeVppp ak aaaa : 4: 4: 4: 4442.02.02 02.02 ~~~~ 60.6060.60 0VVV

Frequency : 20Hz

HiHighh : BBattery V lVoltage

LowLowLowLowL ::: MaxMaxMaxMaxxMaxM xMaxax. 1. 1. 1. 1. 1. 11. 1.0V.0V.0V.0.0000

Vpeak : 42.0 ~ 60.0V

High : Battery Voltage

Low : -0.3 ~ 1.0V

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
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Engine Control System (G4KJ : THETA II 2.4L GDI) 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.

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.

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.

Power Steering Pressure Sensor

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

i d i t i t A l d i d t t i il
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Engine Control System (G4KJ : THETA II 2.4L GDI) 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.

Rail Pressure Sensor (RPS)

The Fuel Pressure Sensor confirms the fuel pressure and returns the signal to 

the Powertrain Control Module.

According to this signal, PCM control more accurate fuel inject and inject 

timing. If current fuel pressure different from optimum fuel pressure then fuel 

pressure is changed by fuel pressure regulator valve.

Fuel Pressure Regulator Valve (FPRV)

Fuel pressure regulator valve is a device that regulates fuel pressure from the 

PCM control signal according to the engine status.

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.

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 .

Rail Pressure Sensor (RPS)

Th F l P S fi th f l d t th i l t

A/C Pressure Transducer (APT)

Thhhheeee AiAAiA rr CoCoCoonditioner Control Module receivevevevev sss s aiaiaa r cococoondditioner refrigerants 

presesssure signanananan lll from the PCM via CANNNN cccomomomomo muuuunininicacacaations. Thehehehehe AAAAAAAir Conditioning 

PrrrPreeeese sussure TTraraarannnsducer r r (A(AA(A(AAPTPPTPP ) supplies thehehehe AAAA/C/C/C/C/C line prp essure sigggggnanananannall l ll ttttottt theheheee PCM. 

ThThThThT e APT signal valueeee iiiss s sss uuusu ded bby thththe eee e A/A C control uununnu ittt to control engaaaaaaaageggg ment of 

ththththe e  cocococompmpmpmpreressssssoooroo .

VeVeVehihihiclclcleee SpSpSpeeeeeeeeeddddd Signal

InInInInnnfofofofofof rmrmrmrmrmmatttttiooooonnnnn abaaaa oout vehicllle e ee spspspspeeeeddd iiis ssssenenenendsdsdsdd tttooo PCPCPCMMM. TTTTThehhehennn the PCCCCCMMMMM uses this 

informattttiiiioi n n to control the fuel ininnnjejejeectctctction, ignition timingngngngnng,, trrttrtrtraaanaaaa saxle shift 

scheduling and torque converter clutch scheduling. 

Ch k E i IND
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Engine Control System (G4KJ : THETA II 2.4L GDI) Service Tips (8)

1.

1.

2.

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.

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"

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.

Cruise Remote Control Switch

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

vehicle. TTTThehehehehee syssssssstetteteteemmmmmmm tatataakekkkkes ovvvvvererererr the ttttthrhrhrhhrhrotototototttltlltlttlt eeeee ofo  the car tooo mamamainininntatatatain aaaa steteeadadadyyy

speed asasasassas setetetetet bbbbbbbyyyy y the drrivivivii ererererere . CCCCCrC uiuiuiuiuiseeeee control ssssssysssssstem will nnooto opeeeraaate below a 

minimummmmm spspspsspspeeeeee ddd d off 440k0km/m//m/m/m/hh.hhhh

Cruise Switctcctctctchhhhh (O(O(((O( N/OFF) : cruisssseeee e control system is engaged by ppprereressss ing thhheee

"ON//////OFOFOFOFF"FFF ppppussssh hh bubububuttonononn.

2. Resumme SwSSSS itch : increaseee theeee vehicle sppeed.

3. Set SSSSSSwiwwiwiw tctctchhh ::: rereredududucecece ttthehehe vvvehehehiciciclelele ssspepepeededed.

4. Cancccel Swwwwwititii chchchchchh ::: ccccccccruuuuuisississe eeeee cococococontntnntntntrorororoooollll spspspspppspspppeeeeeeeeeeee d ddddd cacacacacaacaanncncncnceleleleleleledededededd bbby yyyyyy thththththissssississss ssssswiwiwiwiwiw tctttt hhh.h

Cruise IND.

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