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DIAGNOSTICS - SFI SYSTEM (2UZ-FE) osovic01

DTC P0351 | IGNITION COIL "A” PRIMARY/SECONDARY
CIRCUIT

DTC P0352 | IGNITION COIL "B” PRIMARY/SECONDARY
CIRCUIT

DTC P0353 | IGNITION COIL "C” PRIMARY/SECONDARY
CIRCUIT

DTC P0354 | IGNITION COIL "D” PRIMARY/SECONDARY
CIRCUIT

DTC P0355 | IGNITION COIL "E” PRIMARY/SECONDARY
CIRCUIT

DTC P0356 | IGNITION COIL "F" PRIMARY/SECONDARY
CIRCUIT

DTC P0357 | IGNITION COIL "G” PRIMARY/SECONDARY
CIRCUIT

DTC P0358 | IGNITION COIL "H” PRIMARY/SECONDARY
CIRCUIT

CIRCUIT DESCRIPTION
HINT:

These DTCs indicate a malfunction related to primary circuit.

If DTC PO351 is displayed,
If DTC P0352 is displayed,
If DTC P0353 is displayed,
If DTC P0354 is displayed,
If DTC P0355 is displayed,
If DTC P0356 is displayed,
If DTC P0357 is displayed,
If DTC P0358 is displayed,

check No.1 ignition coil with igniter circuit.
check No.2 ignition coil with igniter circuit.
check No.3 ignition coil with igniter circuit.
check No.4 ignition coil with igniter circuit.
check No.5 ignition coil with igniter circuit.
check No.6 ignition coil with igniter circuit.
check No.7 ignition coil with igniter circuit.
check No.8 ignition coil with igniter circuit.
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A Direct Ignition System (DIS) has been adopted. The DIS improves the ignition timing accuracy, reduces
high-voltage loss, and enhances the overall reliability of the ignition system by eliminating the distributor.
The DIS is a 1-cylinder ignition system which ignites one cylinder with one ignition coil. In the 1-cylinder
ignition system, the one spark plug is connected to the end of the secondary winding. High voltage generated
in the secondary winding is applied directly to the spark plug. The spark of the spark plug passes from the
center electrode to the ground electrode.

The ECM determines the ignition timing and outputs the ignition signals (IGT) for each cylinder. Based on
the IGT signals, the power transistors in the igniter cut off the current to the primary coil in the ignition coll
is supplied to the spark plug that is connected to the end of the secondary coil. At the same time, the igniter
also sends an ignition confirmation signal (IGF) as a fail-safe measure to the ECM.

From Batter
ECM Igniter - y
IGT1 ¢ No.1 Ignition Coil with Igniter
IGE1 < l %l I\;c:}qullnder
k Plug =
A Ignition Coll Spark Plug
Crankshaft =
Position -
Sensor IGT2 I— No.2 Ignition No.2 Cylinder
IGF2 Coil with Igniter > 1
IGT3 @ iti .
i@ﬁf’&%ﬂ'ﬁ;ﬂw No-3 Gylinder
9 P> J__
Camshaft IGT4 ¢ No.4 Ignition :
1S ot . No.4 Cylinder
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L
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o+
IGT6 ¢ i .
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1 WI I
9 D> & 1
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IGT8 ———— " .
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TAC l
To Tachometer AT76375
DTC No. DTC Detection Condition Trouble Area
P0351
P0352
P0353 « Ignition system o o o
P0354 *Open or short in IGF or IGT1 - 8 circuit from ignition coil with
No IGF signal to ECM while engine is running igniter to ECM
P0355 - S
*No.1 - No.8 ignition coil with igniter
P0356 «ECM
P0357
P0358
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WIRING DIAGRAM

» . ECM
I1 Ignition Coil and —
Igniter No. 1 G 9
B-R
7 3 ( ij] IGT1
RY e RY (Ex)iGF1
W-B 4—— ~2
I3 Ignition Coil and
Igniter No. 3 25
W-B e 3 LW E4 ) IGT3
R-W
W-B 41— > )
I5 Ignition Coil and
Igniter No. 5 B-L 12
W-B ——(E4)1GT5
W-B 4 — <2
W-B I7 Ignition Coil and
Igniter No. 7 13
B-R B-R B-R B-R G-W
1 3 { E4J IGT7
RY |
W-B 4t—— 72
N 12 Ignition Coil and
6|EB1 W-B B-R Igniter No. 2 LG-B 8 GT2
E4
B-R B-R i 23
B-R % R-W E4 ) IGF2
W-B 4 gnit c‘|2d
4|EAL W.B | %nltlsn 40| an "
- niter No.
T . . LY (CEq)I1GT4
B-R
N1 2 N2 2 RY o
- : W-B 4—— ¥ 2
Noise Noise 16 Ignition Coil and
F|Ite.r. = | Filter = Igniter No. 6 26
(Ignition (Ignition W-B | 5 S__(E4)iGTe
A No.1) T No. 2) T
R-Y
-B 4 - 2
From BR w-B I8 Ignition Coil and
Terminal 6 of W-B B-R Igniter No. 8 10
Ignition Switch BR IGT8
?
Y A74722
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INSPECTION PROCEDURE
HINT:

. If DTCs "P0351, P0354, P0356 and P0357” are output simultaneously, IGF1 circuit may be open or
short.

. If DTCs "P0352, P0353, P0355 and P0358” are output simultaneously, IGF2 circuit may be open or
short.

» Read freeze frame data using the hand—held tester or the OBD Il scan tool, as freeze frame data re-
cords the engine conditions when a malfunction is detected. When troubleshooting, it is useful for de-
termining whether the vehicle was running or stopped, the engine was warmed up or not, the air-fuel
ratio was lean or rich, etc. at the time of the malfunction.

1 CHECK SPARK PLUG AND SPARK OF MISFIRING CYLINDER (See page 05-99)

NG> Goto step 4

2 CHECK HARNESS AND CONNECTOR(IGNITION COIL - ECM (IGF SIGNAL

TERMINAL))

Wire Harness Side (@) Disconnect the I1, 12, 13, 14, I5, 16, 17 or 18 ignition coil con-

nector.
Ignition Coil Connector (b) Disconnect the ECM E4 connector.
(c) Check the continuity between the wire harness side con-
nectors.
Standard (Check for open):
Symbols (Terminal No.) Specified condition

Ignition coil (11-2) = IGF1 (E4-24)
Y @ @ A54393 Ignition coil (12-2) = IGF2 (E4-23)
Ignition coil (13-2) = IGF2 (E4-23)
Ignition coil (14-2) = IGF1 (E4-24)
Ignition coil (15-2) = IGF2 (E4-23)

T "|"W"H|V|H'W“N|T Ignition coil (16-2) — IGF1 (E4-24)
H

Ignition coil (17-2) = IGF1 (E4-24)

\ I Ignition coil (18-2) = IGF2 (E4-23)
\}“( W([( Standard (Check for short):
,U’I J‘ : : : : + IGF2 Symbols (Terminal No.) Specified condition
/ Ignition coil (11-2) or IGF1 (E4-24) = Body ground
Y|GF1 ECM Connector AS440 Ignition coil (12-2) or IGF2 (E4-23) - Body ground

Ignition coil (13-2) or IGF2 (E4-23) = Body ground
Ignition coil (14-2) or IGF1 (E4-24) = Body ground
Ignition coil (15-2) or IGF2 (E4-23) = Body ground
Ignition coil (16-2) or IGF1 (E4-24) = Body ground
Ignition coil (17-2) or IGF1 (E4-24) = Body ground
Ignition coil (18-2) or IGF2 (E4-23) = Body ground

NG> REPAIR OR REPLACE HARNESS OR

Continuity

No continuity

CONNECTOR
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DIAGNOSTICS - SFISYSTEM (2UZ-FE)

3 INSPECT ECM(IGF1 AND IGF2 VOLTAGE)

IGF1 (+) IGF2 (+) E1 ()

Y ECM Connector A53763

(@) Disconnect the ignition coil connector.
(b)  Turn the ignition switch ON.
(c) Measure the voltage between the terminals of the E4
ECM connector.
Standard:
Symbols (Terminal No.) Specified condition

IGF1 (E4-24) ~ E1 (E6-1) 45 55y

IGF2 (E4-23) - E1 (E6-1)

NG> CHECK AND REPLACE ECM

(See page 01-35)

REPLACE IGNITION COIL ASSY

TERMINAL))

4 | CHECK HARNESS AND CONNECTOR(IGNITION COIL - ECM (IGT SIGNAL

Wire Harness Side

Ignition Coil Connector

y GBI .

(@)

(b)
(©)

Disconnect the I1, 12, 13, 14, 15, 16, 17 or 18 ignition coil con-
nector.

Disconnect the ECM E4 connector.

Check the continuity between the wire harness side con-
nectors.

Standard (Check for open):

Symbols (Terminal No.) Specified condition

Ignition coil (11-3) = IGT1 (E4-9)

Ignition coil (12-3) = IGT2 (E4-8)

Ignition coil (13-3) = IGT3 (E4-25)

Ignition coil (14-3) = IGT4 (E4-11)

= - Continuity
Ignition coil (15-3) = IGT5 (E4-12)
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Ignition coil (16-3) = IGT6 (E4-26)

Ignition coil (17-3) = IGT7 (E4-13)

Ignition coil (18-3) = IGT8 (E4-10)

Standard (Check for short):

Symbols (Terminal No.) Specified condition

Ignition coil (11-3) or IGT1 (E4-9) - Body ground

Ignition coil (12-3) or IGT2 (E4-8) = Body ground

Ignition coil (13-3) or IGT3 (E4-25) = Body ground

Ignition coil (14-3) or IGT4 (E4-11) - Body ground

— - No continuity
Ignition coil (15-3) or IGT5 (E4-12) = Body ground

Ignition coil (16-3) or IGT6 (E4-26) = Body ground

Ignition coil (17-3) or IGT7 (E4-13) = Body ground

Ignition coil (18-3) or IGT8 (E4-10) = Body ground

NG> REPAIR OR REPLACE HARNESS OR

CONNECTOR
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5 INSPECT ECM(IGTLZ, IGT2, IGT3, IGT4, IGT5, IGT6, IGT7 OR IGT8 VOLTAGE)

IGTS (+) IGTS (+)

IGT 7 +)\ 674 () IGT2 (+)

IGT1 (+)

——

I g f——=T
THTTTIVITTITTN
'"H-}V’HIHHI\IIVIH\IIIH
T

ﬁ -0

Y A53763

IGT6 (+)

IGT and IGF Signal Waveform
— 2Vv/

1 Division
IGT ]

GND
IGF U U U
GND

20 msec./Division

AB7495

(@ Measure the voltage between the terminals of the E4 and
E6 ECM connectors when the engine is cranked.

Standard:

Symbols (Terminal No.)

Specified condition

IGTL (E4-9) ~ E1 (E6-1)

IGT2 (E4-8) ~ E1 (E6-1)

IGT3 (E4-25) = E1 (E6-1)

IGT4 (E4-11) - E1 (E6-1)

IGT5 (E4-12) ~ E1 (E6-1)

IGT6 (E4-26) = E1 (E6-1)

IGT7 (E4-13) ~ E1 (E6-1)

IGT8 (E4-10) = E1 (E6-1)

More than 0.1 V and less than 4.5V

(b) Reference:

Inspection using the oscilloscope.

(1) During cranking or idling, check the waveform be-
tween terminals IGT1 - IGT8 and E1, and IGF1,
IGF2 and E1 of the E4 and E6 ECM connectors.

NG CHECK AND REPLACE ECM
(See page 01-35)

6 INSPECT ECM(IGT1, IGT2, IGT3, IGT4, IGT5, IGT6, IGT7 OR IGT8 VOLTAGE)

Wire Harness Side

Ignition Coil Connector

Y Bl .

(@) Disconnect thell, 12,13, 14,15, 16, 17 or I8 ignition coil con-

nector.

(b) Measure the voltage between the terminals of the E4 and
E6 ECM connectors when the engine is cranked.

Standard:

Symbols (Terminal No.)

Specified condition

IGTL (E4-9) ~ E1 (E6-1)

IGT2 (E4-8) ~ E1 (E6-1)

IGT3 (E4-25) = E1 (E6-1)

IGT4 (E4-11) - E1 (E6-1)

IGTS5 (+) IGTS (+)

IGT 7 +)\ IGT4 () 571 (4) GT2 (4

r——|

E1l ()

IGT5 (E4-12) ~ E1 (E6-1)

IGT6 (E4-26) = E1 (E6-1)

IGT7 (E4-13) - E1 (E6-1)

IGT8 (E4-10) = E1 (E6-1)

More than 0.1 V and less than 4.5V

A53763
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INSPECT IGNITION COIL ASSY(POWER SOURCE)

Y

Wire Harness Side

Ignition Coil Connector

BN

A54393

(@) Disconnect thell, 12,13, 14,15, 16, 17 or I8 ignition coil con-
nector.
(b)  Turn the ignition switch ON and START position.
(c) Measure the voltage between the terminal of the wire har-
ness side connector and body ground.
Standard:
Terminal No. Specified condition

11-1 < Body ground

12-1 = Body ground

13-1 < Body ground

14-1 < Body ground

9-14V
15-1 = Body ground

16-1 < Body ground

17-1 < Body ground

18-1 = Body ground

OK> REPLACE IGNITION COIL ASSY

8

CHECK HARNESS AND CONNECTOR(IGNITION COIL - IGNITION SWITCH)

Y

Wire Harness Side

Ignition Coil Connector

A54393

(@)

(b)
(©)

Disconnect the I1, 12, 13, 14, 15, 16, 17 or 18 ignition coil con-
nector.

Disconnect the ignition switch connector.

Check the continuity between the wire harness side con-
nectors.

Standard (Check for open):

Symbols (Terminal No.) Specified condition

Ignition coil (11-1) = 1G2 (6)

Ignition coil (12-1) <= 1G2 (6)

Ignition coil (13-1) = 1G2 (6)

1G2

Ignition Switch Connector

AB61075

Ignition coil (14-1) < 1G2 (6)

= - Continuity
Ignition coil (15-1) = 1G2 (6)

Ignition coil (16-1) = 1G2 (6)

Ignition coil (17-1) = 1G2 (6)

Ignition coil (18-1) = 1G2 (6)

Standard (Check for short):

Symbols (Terminal No.) Specified condition

Ignition coil (11-1) or IG2 (6) = Body ground

Ignition coil (12-1) or IG2 (6) = Body ground
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Ignition coil (13-1) or IG2 (6) = Body ground

Ignition coil (14-1) or IG2 (6) = Body ground

" - No continuity
Ignition coil (15-1) or IG2 (6) = Body ground

Ignition coil (16-1) or IG2 (6) = Body ground

Ignition coil (17-1) or IG2 (6) = Body ground

Ignition coil (18-1) or IG2 (6) = Body ground
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NG REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE IGNITION COIL ASSY
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