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Engine Control System (G6DF : LAMBDA II 3.3L MPI) (1)

SD313-12

PCM Terminal Information
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E300-K
PIN[COLOR] DESCRIPTION PINJCOLCR] DESCRIPTION |PINJCOLOR| DESCRIPTION PINJCOLOR] DESCRIPTION PINJCOLOR] DESCRIPTION PINJCOLOR] DESCRIPTION
B | Ground 8] G/B |Fuel Pump Relay Controll 35 - |- 52] W _|LIN/Diagnostic Data Line | 69 - |- 35 - |-
B | Ground 91 L |Engine Control Relay Control | 36 - |- 53] - |- 70 - |- 37 - |-
R__| Engine Control Relay 'ON Input) 200 - |- 37 - |- 541 O VIS #2 Control 71§ B/O JC/FAN (Low) Control 35 - |-
4 B | Ground 21 e 35) Gr_ VIS #1 Control 5] - |- 72| W |Engine Speed Signal Output] 88] O ] Altemnator COM
5 R |Engine G y 'ON Input] 22 B |Injector #1 39] v [linjector #3 56| R/O |injector #4 A R ] Cuygen Sa Exhausd] 20) P |l U]
6 R__| Engin 1] 23| Gr/B | Injector #2 40] O [linector#5 57] Gr |injector #5 74 G | Cooyen Sensor #1 (Intake) (Heater)] 811 Y ] Cxygen Sensor 22 {Iniake]
7 | Brio JCWT. 24) ¥/B - |5 E: 41] P JONISTART Input 53 - |- TS L | Memory Power
8 | L/B |CWT.1 (Bankl/int 25] PB 42 - 58] Br |CCP-CAN (Low) 7E) W JCCP-CAN (High)
3 | RO JPCSY Control 260 - - 43 - E0] O JC-CAN (Low) 77| G JC-CAMN {High)
0] G |APT Signal 27 PSS Signal 44 - |- 51 - |- 7 - |-
1] Gr |APS.1 Signal 28] P |APS.2 Signal 45] B JAPT Ground 62 - |- 78] P |Crank Reguest
2] - |- 22 - |- 45] B JAPS.2 Ground 63| Br |Brake Test Switch a0 - |-
R |APS.2 Powsr 0f L JWiper P Motor Input 47] B JAPS.1 Ground 4] - |- 1 - |-
4 P__|PSS Power i S 45) - - g5 - |- 2 - 1
P |APT Power 2| WIB |\Vehicle Spesd Signallnput 481 - 1- =) . - |-
E - - W | Alternator FR 50) G _JPSS Ground 71 - 1 4] B |Start Relay Control
7] Br |APS.1 Power 4| GIB |Brake Light Switch 51] R _JIMMO. Data Line 8] - 1- 5] Gr ] C/FAN (High) Control
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Engine Control System (G6DF : LAMBDA II 3.3L MPI) (2) SD313-13
PCM Terminal Information
MI@@MHMWWWWW@W@WW@E ETESETES
5 2 5 o | e i 5 | = o 5 o Y 5 2
ﬂllﬂﬂlﬂ@@ﬁlﬁllﬂlﬂﬁlﬁlﬂﬂ@lﬁmm 25| o S |
FEAEEMEEEEEALEEEOEE
C300-A
PINJCOLOR) DESCRIPTION F'INJ_DO_OR DESCRIPTION PINJCOLOR| DESCRIPTION PINJCOLCR] DESCRIPTION PINJCOLOR| DESCRIPTION PINJCOLCR DESCRIPTION
1 Y | [With IMMO ] Ignitic 19 ] W |MAP Sensor IAT Signal | 37) - |- 55| Gr |CPS &1 {(IMEX) Ground | 73] L |[AT] Input Speed Powsr |80 - |-
G WO IMMO. 20) R JCPS#2(EX) Signal 38) W |TPS.2 Signal 56 ) Br JCPS#2 (INEX) Ground | 741 W |[AT] Select Switch 91 - |-
2| © |IAT]SOL Power 2 21 - |- Bl - |- 57 ]| Br JTPS Ground 73| G |CKP Low 22y - |-
31 Y JJAT]VFS OD&LR 22| R _J{With IMMO.] Ignition Coilz4 140] W |OTS Signal 58] B JShield Ground TE| - |- 93] Gr J[AT] Input Speed Signal
4 P |[AT]IVFS_UD 'y [WID IMMO ] Ignition Coil 21 |41 ] P JCPS#1 (EX) Signal =) - |- 77| W |Knock Sensor#2 High 84 | WiB |[A/T] Cuiput Speed Power
5 - |- 23] G |[AT] SOL Power 1 421 Gr |TPS Power 601 - |- 73] G |Knock Sensor#1 High 95 ) L/B J[AT]Oi Temp. Sensor (+)
3 I EEEE 24| G [[AT]VFS_35R a3 L ] 25 | 81| Gr |ECTS Ground 79 | W | Oxygen Sensor#1 (intake) (VG) W | CKP High
71 O JIAT]SE A 25 | ¥IB J[AIT]WFS _LINE B 23 1620 - |- 80| Gr ]Oxygen Sensor#1 (Intake) - |-
g - |- 261 - |- 441 Br |[AT]VFS_TICON 63| B |OTS Ground 81| Br |]Cxygen Sensord [Exhausi) | G |Knock Sensor #2 Low
5 - |- 271 - |- 451 B |[A/T] Ground B4 | B J[with IMMO] lgnifion Coil £3 § 82 ] Gr | Cxygen Sensordl (E: W _|Knock Sensor #1 Low
10| Gr |[A/T] Position Switch "S4' 28] - |- 451 B |[AT] Ground L |[Wi0 IMMO] lgnifion Coil 3 |83 Y W | Cooygen Sensor #1 (Exhaust) (High
| 11 | G/B J[A/T] Position Switch'S1' §29) - |- 4] - 1 63 ) Gr J[AT]VFS 268 84| GB Br W)
12 CPS #1 (EX) Power 30| G |IAT] Position Switch 'S3' | 48] - |- 66| O |IAT] Memory Powsr 85] G L | Cxygen S
130 - |- 31| Br |[A/T] Position Switch 'S2' i} W J[AT]Ol Temp. Sensor () |67 - |- b Br Cllg_e* Sersor
14] P |MAP Sensor Power 32| Gr |[AT] Up Shift sy - |- 65| L |ETC Motor({-) 85| W B | Oxygen Senso {
15] P | CPS #2 (INJEX) Power 331 - |- 511 P |[A/T] Down Shift B9l - |- R |[Wio I'-ih'D.] Ign: W C:ci\ien Sensor 32 (Infake]
16] O |MAP Sensor Signal 4] - |- 52| B |MAP Sensor Ground 700 - |- 87| © [[AT] Memory Power
17] G _|TPS.1 Signal 35] G JCPS 22 (IN) Signal s3] - |- Tl - |- 28] - I-
18] B JECTS Signal 36] G JCPS#1 (IN) Signal 54| P _|CPS#1 (IN) Power 72) G J[AMT] Cutput Speed Signal | 88 | WIB | ETC Motor (+)

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

https://www kia-hotline.com/manualVv2/content/view?printFlag=1&oriMnuKCd=ETM&imgMethod=original&popupVehl TypeCd=PA

71




20/4/2020 Global Service Way - Technical Information

2019 > Engine > G 3.3 MPI LAMBDA Il > Schematic Diagrams > Engine Electrical System > Engine

Control System > Schematic Diagrams

Engine Control System (G6DF : LAMBDA II 3.3L MPI) (3)

SD313-14

Full Circuit Diagrams
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Engine Control System (G6DF : LAMBDA II 3.3L MPI) (4)

SD313-15
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SD313-16

Engine Control System (G6DF : LAMBDA II 3.3L MPI) (5)
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Engine Control System (G6DF : LAMBDA II 3.3L MPI) (6) SD313-17
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Engine Control System (G6DF : LAMBDA II 3.3L MPI) (7) SD313-18
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(SD313-16)
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Engine Control System (G6DF : LAMBDA II 3.3L MPI) (8) SD313-19
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SD313-20

Engine Control System (G6DF : LAMBDA II 3.3L MPI) (9)
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Engine Control System (G6DF : LAMBDA II 3.3L MPT) (10)

SD313-21
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Engine Control System (G6DF : LAMBDA II 3.3L MPI) Service Tips
Pin L - In/Qutput Signal Pin _— . In/Output Signal
Description Condition put =g Description Condition put =g
No. Type Level No. Type Level
0V/Battary vol Igniticn Ceil (Cylinder #5) control
s - Output 1st Voltage : 300 - 400V
9V < Battary vol output [With Immo/Smart key]
43 Idle Fulse
26 |- - - - Igniticn Cail (Cylinder #3) control
OM Voltage - Max. 2.2V
28 |- - - - output (WO ImmofSmart key]
28 |- - - -
44 - Outpus
oM Battery volag
30
OFF Y < Battary 45 - Ground o
oN 9V < Battary vo! 45 - Ground
3 Input
OFF 43 |- - - -
UpON 49 |[AT] 01l temperature ) - Ground fusg
32
Other Y < Battary 50 |- - - ~
33 |- - - - Dawn ON
51 |[AST] Sparts mods down switch Ingut
34 |- - - - Othsr
High: 3.2 ~Vee 52 |Sensor ground Idle DC voltage Max. 50m"
Camshaft Position Sensor (CMPS)
35 Idle Pulse Low: Max. 0.7 53 |- - - -
[Bank 2MIntake] signal input
O=FREQUENCY < 350Hz IG OFF Max. 0.5
54 | Sensor power (+5V) DC
High: 3.2 ~Vec 1G ON
Camshaft Position Sensor (CMPS)
36 Idie Pulse Low: Max. 0.7 55 |Sensor ground Idle DC Max. 50m"
[Bank 1/Intake] signal input
O=FREQUENCY < 350Hz 56 |Sensor ground Idle DC Max. 50m"/
T - - - 57 |Sensor ground Idle DC Max. 50m"
Threitle Position Sensor (TPS) 2 cT 38 ~47V 58 |Sensor Shield Idle DC Max. 0.1V
38 Analog
signal input wWoT 0.25~09V 55 |- - - -
38 |- - - - &0 |- - - -
CWWT Gil Temperature Sensor (OTS) 61 |Sensor ground Idle DC voltage Max. 50m"
40 Idle Analog 0.5~ 4.5V
signal input 82 |- - - -
High: 3.2 ~Vec 63 |Sensor ground Idle DC Max. 50m"
Camshaft Position Sensor (CMPS)
41 Idie Pulse Low: Max. 0.7 Igniticn Cil (Cylinder #3) control
[Bank 1/Exhaust] signal input 1st Voltage - 300 - 400V
O=FREQUENCY < 350Hz output [With Immo_fSmart key]
B4 Idle Fulse
G OFF Max. Igniticn Coil (Cylinder #5) control
42 | Sensor power (+5V) IC voltage OM Voltage : Max. 2.2V
G ON output (WO ImmofSmart key]
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Engine Control System (G6DF : LAMBDA II 3.3L MPI)

Service Tips

(3)

Pin L - In/Qutput Signal Pin _— . In/Output Signal
Description Condition put =g Description Condition put =g
No. Type Level No. Type Level
[AJT] 26 brzke control sols OV /Battary vol WSHIP-
B5 - Cnatpuat 83 Idle Analog Reference for V_IE V_N
(26B_V oV < Battery vol {Commeon Ground for VS, IP)
84 |Rc (Compensative Resistance) Idle Analog Re-Re/Rp | < 201V
DC valtage Battary Voltage
BE |[A/T] Battery pow Igniticn Ceil (Cylinder #2) control
1st Voltage - 300 - 400V
Carrant output [With Immo/Smart key]
85 Idle Fulse
&7 |- - - - Igniticn Cail (Cylinder #5) control
OM Voltage - Max. 2.2V
HI: Battery Voltage output (WO ImmofSmart key]
658 |ETC Motor [-] control cutput Idie Pulse
LO: Max. 1.0V Igniticn Cail (Cylinder #1) control
1st Voltage - 300 - 400V
g9 |- - - - output [With Immo/Smart key]
86 Idle Fulse
70 |- - - - Igniticn Cail (Cylinder #4) control
OM Voltage - Max. 2.2V
7| - - - output (WO ImmofSmart key]
oN
72 |[AJT] Output speed sensor power Pawar
OFF 87 |[A/T] Battery power (B+) (Without
oN Iemition kev) Current Balow] (m4
73 | [AT] Inp w Powar
OFF a3 |- - - -
Sport mode HI: Battery Voltage
T4 |[A/T] Sperts made sl 88 |ETC Motor [+] control cutput Idle Pulse
Other OV < Battary LO: Max.
Crankshaft Position Sensor (CKPS) SINE 8d |- - - -
75 Idle Min_ 1.0V
[Low] signal input Wave 91 |- - - -
75 |- - - - 32 |- - - -
Knock Sensor (KS) [Bank 2] Knocking \ariable -0.3~0.3V
77 93 R
[High] signal input Mormal Frequency ov
Knock Sensor (KS) [Bank 1] Knocking \ariable -0.3~0.3V
T8 94 |[AT] Outp Rotats
[High] signal input Mormal Frequency ov
WEP- 95 |[AST] il temperatare - Ingut
79 Idie Analog Reference for V_IP WV_N
(Common Ground for WS, IP) Crankshaft Position Sensor (CKPS) SINE
96 Idle
80 |Rc ({Compensative Resistance) Idie Analog Re-ReRp | < =01V [High] signal input Wave
81 | Sensor ground Idie DC a7 |- - - -
Heated Oxygen Sensor (HO23) RICH Min. 0.8Y Knock Sensor (KS) [Bank 2] Knocking “ariable 0.3 ~ 0.3\
g2 Analog 95
[Bank 2/Sensor 2] signal input LEAN Max. 0.1V [Low] signal input Momal Frequency [

https://www kia-hotline.com/manualVv2/content/view?printFlag=1&oriMnuKCd=ETM&imgMethod=original&popupVehl TypeCd=PA

71



20/4/2020

Global Service Way - Technical Information

2019 > Engine > G 3.3 MPI LAMBDA Il > Schematic Diagrams > Engine Electrical System > Engine
Control System > Service Tips

Engine Control System (G6DF : LAMBDA II 3.3L MPI) Service Tips (4)
Pin L - In/Output Signal Pin - N In/Output Signal
Description Condition put =g Description Condition put =g
No. Type Level No. Type Level
Knock Sensor (KS) [Bank 1] Knocking \ariable -0.3~0.3V CWWT Oil Control Valve (OCV) Hi: Battery ‘Voltage
89 T Idle Fulze
[Low] signal input Mormal Frequency ov [Bank 1/Exhaust] control output LO: Max. 1.0V
Heated Oxygen Sensor (HO23) RICH Min. 0.8V CWWT Oil Control Valve (OCV) Hi: Battery ‘Voltage
100 Analog 8 Idle Pulss
[Bank 1/Sensor 2] signal input LEAN [Bank 1/Intake] control output LO: Max.
MNormal : 450 =50m"/ Purge Control Solenoid Valve (PCSV) Inactive Battery Voltage
a9 Fulze
101 |VS+ (NERNST Cell Voltage) Idie Analog Rich : Max. Mormal+150m\ control cutput Active Max. 1.0V
Lean : Min Normal-150mY AJC Pressure Transducer
10 AIC OMN DC Max. 4.3V
MNormal : 450 =50m"/ {APT) signal input
102 | Re/Rp (Pumping Cell Voltags) Idie Analog Rich : Max. Mormal+150m\ Accelerastor Position Sensor (APS) 1 CT
1 Analog
Lean : Min Mormal-150mY signal input WOoT
103 | Sensor ground Idie DC 12 |- - - -
Normal : 450=50m"/ IG OFF Max. 0.5V
13 |Sensor power (+5V) DC voitag
104 |VS+ (NERNST Cell Voltage) Idie Analog Rich : Max. Mormal+150m\ G ON 49 ~51V
Lean : Min Normal-150mY IG OFF Max. 0.5
14 |Sensor power (+5V) DC
Normal : 450=50m"/ 1G ON 49 ~51V
105 | Re/Rp (Pumping Cell Voltags) Idie Analog Rich : Max. Mormal+150m\ IG OFF Max. 0.5V
15 |Sensor power (+5V) DC voitag
Lean : Min Normal-150mY IG ON 459 ~51V
16 |- - - -
« Connector [E300-K] IG OFF M. 0.5V
17 |Sensor power (+5V) DC voitag
- 7~5,
Pin L . In/Output Signal GO 47
Description Condition »
MNo. Type Level Relay OFF Battery Voltage
18 |Fuel Pump Relay control output DC voltag
1 |ECM ground Idie DC -0.3~0.5V Relay OMN Max. 1.0V
2 |ECM ground Idie DC Relay OFF Battery Voltage
19 |Main Relay control output DC voltag
G OFF Relay ON Max. 1.0V
3 |Battery power (B+) DC
G ON 20 |- - - -
4 |ECM ground Idie DC 21 |- - - -
G OFF HI: Battery Voltage
5 |Battery power (B+) DC 22 |injector {Cylinder #1) control cutput Idle Pulse
G ON Battery \oltage LO: Max. 1.0V
G OFF Max. 0.5V HI: Battery Voltage
6 |Battery power (B+) DC 23 |Injector {Cylinder £2) control cutput Idle Pulse
G ON Battery \oltage LO: Max.
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Engine Control System (G6DF :

LAMBDA II 3.3L MPI)

Service Tips

Pin - - In/Output Signal Pin - N In/Output Signal
Description Condition put =g Description Condition put =g
No. Type Level No. Type Level
CWWT Gil Control Valve (OCV) HI: Battery Voltage 42 |- - - -
24 Idle Pulse
[Bank 2/Exhaust] control cutput LO: Max. 1.0V 44 |- - - -
CWWT Gil Control Valve (OCV) HI: Battery Voltage 45 |Sensor ground Idle DC voltage Max. 50m"
25 Idle Pulse
[Bank 2fintake] control output LO: Max. 1.0V 45 |Sensor ground Idle DC voltage Max. 50m"
26 |- - - - 47 | Sensor ground Idle DC voltage Max. 50m"
Power Steering Pressure Sensor 43 |- - - -
I Handling Analog 0.3 ~ 453V
(PSPS) signal input 49 |- - - -
Accelerator Position Sensor (APS) 2 CT 0.3~09v 50 |Sensor ground Idle DC voltag Max. 50m"
28 Analog
signal input wWoT 1.5~3.0V After 1G.ON High: Min. 8.5\(at 14\)
51 | Immobilizer communication line Fulse
28 |- - - - [Communication Low: Max. 3.5\{at 14Y)
30 |Electrical load [Wiper] signal input - - - LIN {Local Interconnect Metwork) Recessive High: Min. WVbatt X 60%
52 Fulse
i - - - Serial Bus Line Dominant Low: Max. Vbatt X 40%
High: Battery \oltage 53 |- - - -
‘ehicle Low: Max. 0.5V “ariable Intake Solencid (V15) Valve 2 HI: Battery Voltage
32 |\ehicle speed signal input Pulse 54 Idle Pulss
Running 0.7{1kph}<FREQUENCY control cutput LO: Max. 1.0V
44=0UTY=56% 55 |- - - -
HI: Battery Voltage HI: Battery Voltage
33 | Altemator (FR) signal output Idie Pulse 56 |Injector {Cylinder £4) control output Idle Pulss
LO: Max. 1.0V LO: Max. 1.0V
Brake OFF Max. 1.0W HI: Battery Voltage
34 |Brake Switch [Lighi] signal input IC voltage 57 |Injector {Cylinder #5) control output Idle Pulss
Brake OM Battery \oltage LO: Max. 1.0V
a5 |- - - - 58 |- - - -
a7 |- - - - Recessive
59 |CCP-CAN [Low] DC voltag
‘ariable Intake Solenoid (V13) Valve 1 HI: Battery Voltage Dominant
38 Idle Pulse
control output LO: Max. 1.0V Recessive
60 |C-CANM [Low] DC voltag
HI: Battery Voltage Dominant
39 |injector (Cylinder #3) confrel cutput Idie Pulse
LO: Max. 1.0V &1 |- - - -
HI: Battery Voltage 82 |- - - -
40 |injector (Cylinder #5) confrel cutput Idie Pulse
LO: Max. 1.0V Brake OFF Battery Voltage
B3 |Brake Switch [Test] signal input DC voltag
G OFF Max. 0.5V Brake ON Max. 0.5V
41 |Battery power (B+) IC voltage
G ON Battery \oltage a4 |- - - -
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Engine Control System (G6DF : LAMBDA II 3.3L MPI) Service Tips  (6)
Pin L - In/Qutput Signal Pin L - In/Output Signal
Description Condition P d Description Condition g =g
No. Type Level No. Type Level
gs |- - - - 86 |- - - -
g8 |- - - - 33 |- - - -
70 |- - - - High: Min. 4.0V
89 |Alternator (COM) signal output Idle Pulss
Relay Off Battery \oltage Low: Max. 2.0V
71 | Cooling Fan Relay [Low] control output DC voltage
Relay On Max. 1.0V Heated Cxygen Sensor (HO25) High: Battery Voltage
Engine
HI: Battery Voltage 90 |[Bank 2/Sensor 2] PWM Low: Max. 1.15V
72 |Engine speed signal output Idie Pulse Running
LO: Max. 1.0V Heater control output 0=DUTY=100%
Heated Oxygen Sensor (HO23) High: Battery \oltage Heated Cxygen Sensor (HO25) High: Battery Voltage
Engine Engine
73 |[Bank 1/Sensor 2] PWM Low: Max. 1.15V 91 |[Bank 2/Sensor 1] PWM Low: Max. 1.15V
Running Running
Heater control cutput 0=DUTY<=100% Heater control output 0=DUTY=100%
Heated Oxygen Sensor (HO23) High: Battery \oltage
Engine .
74 |[Bank 1/5ensor 1) PM Low: Max. 115V %] nock Sensor
Running . X . . X X .
Heater control output 0<DUTY<100% Knocking is a phenomenon characterized by undesirable vibration and noise
Always . . R
DC valiage Batiery Voltags and can cause engine damage. Knock Sensor (KS) is installed on the cylinder
75 |Batt jer (B+) {Without . .
s power =) HHithed block and senses engine knocking.
gnition key) | Current Below 1.0maA R . . . . .
When knocking occurs, the vibration from the cylinder block is applied as
) Recessive 20~30v . ) o .
76 | CCP-CAN [High] p—— DC voltage Py pressure to the piezoelectric element. At this time, this sensor transfers the
7o~ 4.5V
Recessive 20~30v voltage signal higher than the specified value to the PCM and the PCM retards
77 | c-caN [High] DC voltage N . . . ) -
Dominant N 275~ 4.5V the ignition timing. If the knocking disappears after retarding the ignition
78 |- - - - timing, the PCM will advance the ignition timing. This segquential control can
G ON HI: Battery Voltage H i \
79 | Engine Starter Switch signal input DC voltage improve engine power, torque and fuel economy. speed or low speed. PCM
IG OFF LO: Max. 1.0V ) i o
= stops the operation of compressor when the temperature of refrigerant line is
20 |- - - - . ) o . N
so high or so low irregularly to optimize air conditioning system.
a2 |- - - -
a3 |- - - -
Relay OFF Battery Voltags ® Variable Intake Solenoid Valve (VIS)
84 | Starter Relay control cutput DG voltage B . . L . .
Relay ON N Max. 1.0V Variable intake solenoid (VIS) valve is installed on the intake manifold. The
) _ Relay OFF Battery \Voltage VIS valve controls the vacuum modulator which activates a valve in the intake
85 | Cooling Fan Relay [High] control cutput DC voltage
Relay ON Max 11V manifold. The PCM opens or closes this valve according to engine condition.
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Service Tips (7)

* 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 (JATS) 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) and its resistance is in inverse proportion to the temperature.

Engine Coolant Temperature Sensor (ECTS)

The reference +5V is supplied to the ECTS via a resistor in the PCM. That is,
the resistor in the PCM and the thermistor in the ECTS are connected in
series. 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.

-

01l 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 CVWVT

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

* 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 memary.
The engine operating conditions (speed, load, warm-up condition, efc.) 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 solenocid-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
deenergizes the injector by opening control circuit, the fuel injector is closed

and circuit voltage should momentarily peak.

L]

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 and the need for external cruise control modules/cables is eliminated.
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Service Tips (8)

* Camshaft Position Sensor (CMPS)
Camshaft Position Sensor (CMPS) is a hall sensor and detects the camshaft
position by using a hall element. It is related with Crankshaft Position Sensor
(CKPS) and detects the piston position of each cylinder which the CKPS can't
detect. The CMPS is installed on engine head cover and uses a target wheel
installed on the camshaft. This sensor has a hall-effect IC which output

voltage changes when magnetic field is made on the IC with current flow.

* Crankshaft Position Sensor (B P5S)
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, fuel is not supplied. That is, vehicle can't run without CKPS
signal. This sensor is installed on the cylinder block or the transaxle housing
and generates alternating current by magnetic flux field which is made by the

sensor and the target wheel when engine runs.

* 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.

* 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.

* Accelerator Pedal Position Sensor (APS)
The sensor detects the position of the accelerator pedal being stepping on to
determine the driver's intention to accelerate.
As fidelity of APS is strongly required, APS is divided into two. One is APS 1,
which outputs main signals and the other is APS 2, which monitors APS 1
performance. APS 1 and 2 do not share power supply and ground. Normally,
APS 2 output voltage is the half of APS 1 and if the ratio of two signals is out

of specified value, error is recognized.

Purge Control Solenoid Valve (PCSV)

Purge Control Solenocid Valve (PCSV) is a solenoid valve and is installed on
the surge tank and controls the passage between the canister and the intake
manifold. The evaporative gases gathered in the canister are delivered to the

intake manifold when the PC5V is open by PCM control signal.

-

Power Steering 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.

A/C Pressure Transducer (APT)

AJC pressure transducer (APT) convert the pressure value of high pressure
line into voltage value after measure it. By converted voltage value, PCM
controls cooling fan by operating it high speed or low speed. PCM stops the
operation of compressor when the temperature of refrigerant line is so high or

so low irregularly to optimize air conditioning system.
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® 01l Temperature Sensor (OTS)
The Continuously Variable Valve Timing (CWVVT) system uses engine oil
pressure to change the camshaft timing according to engine operating
conditions. Engine oil viscosity changes according to engine temperature. The
Oil Temperature Sensor (OTS) signal along with coolant and intake air
temperature is used by the PCM to compensate for changes in oil viscosity
when commanding the Qil Control Valve (OCV). The OTS measures the

engine oil temperature before the engine oil flows through the OCV.

Stop Lamp Switch

The PCM uses the brake signal to detect functional defects in the ETC
system. To diagnose the brake switch, two signals (brake alarm switch and
brake inspection switch) are used.

These two signals send opposite values depending on the brake operation. If
the brake is not stepped on, the brake inspection switch sends the power
voltage value while the brake alarm switch sends a 0V value. On the other

hand, if the brake is stepped on, the opposite values are output.

Cruise Remote Control Switch

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

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

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

minimum speed of 40km/h.

1. 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.

® 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.

[With Smart Key System]

When the smart key is in the vehicle, if the ENGINE START/STOP button is in
the ACC or ON position, the indicator will illuminate for approximately 30
seconds to indicate that you are able to start the engine. However, when the
smart key is not in the vehicle, if the ENGINE START/STOP button is pressed,
the indicator will blink for a few seconds to indicate that you are not able to
start the engine. When the smart key battery is weak, if the ENGINE
START/STOP button is pressed, the indicator blinks, you are not able to start
the engine. However, you are able to start the engine by pressing the ENGINE
START/STOP button directly with the smart key. Also, if the smart key system
related parts have a problem, the indicator will blink.

[Without Smart Key System]

This indicator illuminates when the immobilizer key is inserted and tumed to
the ON position to start the engine. At this time, you can start the engine. The
indicator goes out after approximately 30 seconds. If there's any fault in

immobilizer system or in Authentication, lamp blinks after ignition "ON"

https://www kia-hotline.com/manualVv2/content/view?printFlag=1&oriMnuKCd=ETM&imgMethod=original&popupVehl TypeCd=PA

71



20/4/2020 Global Service Way - Technical Information

2019 > Engine > G 3.3 MPI LAMBDA Il > Schematic Diagrams > Engine Electrical System > Engine

Control System > Service Tips

Engine Control System (G6DF : LAMBDA II 3.3L MPI)

Service Tips (10)

* Cruise IND.

1. 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.

2. 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.

¢ Fuel Pump Relay
The PCM provides ground to one side of the coil in the fuel pump relay to
control the fuel pump relay. The other side of the fuel pump relay coil is
connected to fuel pump relay, which activates when the ignition switch is ON.
The PCM monitors the control circuit between the fuel pump relay and the
PCM. When the ignition switch is turned ON, the PCM energizes the fuel

pump relay, which sends power to the fuel pump.

* 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.

* Self Diagnosis
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.
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Circuit Description Pin - - In/Output Signal
p No Description Condition = P Lg I
The components (sensors, actuators, PCM, injector, etc.) of an engine control : ype EUE
- - . . - ; - oN OV < Bantery voltage level <16V
module wait in standby when the ignition switch is turned on. The engine is 10 |[A/T] Intivitor swin Tnput
OFF
started when the ignition switch is started and exchanges signals with the engine
OoN OV < Battery
control components (sensor and actuator) continuously or discretely to control 11 J[AT] Ik e — Tnput p—
fuel injection. It adjusts the injector operation time based on the ratio of the Gorr i D5
) . . ) . E 12 |= wWer (+5V] DC
cylinder intake air flow and the air-to-fuel ratio in order to improve the fuel Ensarpower (+54) IG ON 49~51V
economy, reduce the amount of exhaust gas, and increase the engine's 13 |- R R R
performance. The roles and functions of each component are described below. IG OFF M. 0.5V
14 |Sensor power (+5V) DC
IG ON 49 ~51V
i / i IG OFF M. 0.5V
PCM Terminal Input/ Qutput signal B8 sccor power (+5v) e
* Connector [C300-A] G on ser e
Pin Descrintion Condition InIOutput Slgnal - Manifold Absclute Pressure Sensor 1G ON anslog 3
No. P Type Level {MAPS) signal input Idle 0.8~ 1.8V
Ignition Coil (Cylinder #5) control Throttle Position Sensor (TPS) 1 CT D25 ~09v
18t Voltage - 300 - 400V 17 Analog
output [With Immeo./Smart key] signal input WOoT 3.8~47
1 Idle Pulse
Ignition Coil (Cylinder #2) control Engine Coolant Temperature Sensor
ON Voltage : Max. 2.2V 18 Idle Analog 0.5~ 4.5,
output WO Imme./Smart key] {ECTS) signal input
[AJT] TCM Input powar 2 Battary vol Intake Air Temperature Sensor (IATS) 32V [-4DiE)
2 - Dawar 19 Idle Analog
(For solanoid) OV < Battery vol signal input 0.2 ~48V
hetch comtrel solenoid valve OV/Battary vol High: 3.2 ~\ee
3 - Cuatpuat Camshaft Position Sensor (CMPS)
OV < Battery vol 20 Idle Pulss Low: Max_ 0.7V
[Bank 2/Exhaust] signal input
VB D=FREQUENCY < 350Hz
4 - Cratput
OV < Battery vol 16V Igniticn Cail (Cylinder #4) control
1st Voltage - 300 - 400V
5 |- - - - output [With Immo/Smart key]
22 Idle Pulse
OV/Battary vol Igniticn Ceil (Cylinder #1) control
] enoid valve B (35-B) - Cratpuat OM Voltage - Max. 2.2V
OV < Battery vol 16V output [WID ImmofSmart key]
OV/Battary vol [AST] TCM Imput power 1 Eattery volmge leval
7 |[A/T] ON/OFF mlenoid valve A (33-4) - Cratpuat - Powrar
OV < Battary voltzg: <16V 9V < Battery voltage leval <16V
g |- - - - OV Battery voltzze leval
- Orutput
g |- - - - 9V < Battery voltzze leval <167
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