
Last�Modif ied:�3-10-2010 6 .4	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000PDW08V X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0010:	C amshaft	P os ition	"A "	A c tuator	C ircuit
(Bank	1 )	(2010	C orolla)

DTC P0010 Camshaft�Position�"A"�Actuator�Circuit�(Bank�1)

DESCRIPTION
The	V V T 	(variable	valve	timing)	sys tem	adjus ts 	the	intake	valve	timing	to	improve	driveability.	The
engine	oil	pressure	turns 	the	V V T 	controller	to	adjus t	the	valve	timing.	The	camshaft	timing	oil	control
valve	is 	a	solenoid	valve	and	switches 	the	engine	oil	line.	The	valve	moves 	when	the	ECM	applies 	12	V
to	the	solenoid.	T he	ECM	changes 	the	energizing	time	to	the	solenoid	(duty-cyc le)	in	accordance	with
the	camshaft	pos ition,	c rankshaft	pos ition,	throttle	pos ition,	etc .

DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE	A REA



DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE	A REA

P0010
O pen	or	short	in	camshaft	timing	oil
control	valve	assembly	c ircuit
(1 	trip	detec tion	logic)

O pen	or	short	in	camshaft	timing	oil
control	valve	as sembly	c ircuit
C amshaft	timing	oil	control	valve
assembly
ECM

MONITOR�DESCRIPTION
This 	DTC 	is 	des igned	to	detec t	an	open	or	short	in	the	camshaft	timing	oil	control	valve	c ircuit.	I f	the
camshaft	timing	oil	control	valve	as sembly	duty-cyc le	is 	excess ively	high	or	low	while	the	engine	is
running,	the	ECM	will	illuminate	the	MIL	and	set	the	DTC .

MONITOR�STRATEGY

Related	DTC s
P0010:	V V T 	camshaft	timing	oil	control	valve	assembly	range
check	(bank	1 )

Required	Sensors/C omponents
(Main)

V V T 	camshaft	timing	oil	control	valve	as sembly

Required	Sensors/C omponents
(Related)

-

Frequency	of	O peration Continuous

Duration 1	second

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	not	present None

A ll	of	following	conditions 	met -

Starter O FF

Ignition	switch ON

T ime	after	ignition	switch	O FF	to	O N 0.5 	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS



O ne	of	following	conditions 	met -

A .	A ll	of	following	conditions 	met -

Battery	voltage 11 	to	13 	V

Target	duty	ratio Less 	than	70%

O utput	s ignal	duty	ratio 100%

B.	A ll	of	following	conditions 	met -

Battery	voltage 13 	V 	or	more

Target	duty	ratio Less 	than	80%

O utput	s ignal	duty	ratio 100%

C .	Both	of	following	conditions 	met -

C urrent	cut	s tatus Not	cut

O utput	s ignal	duty	ratio 3%	or	less

COMPONENT�OPERATING�RANGE

V V T 	camshaft	timing	oil	control	valve	as sembly	duty	ratio 3	to	100%

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .



Turn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.5 .
Wait	5 	seconds 	[A ].6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0010 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

9 .

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�DTC�OUTPUT

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�DTCs�after�recording�the�freeze�frame�data�and�DTC� 	.

(e)�Turn�the�ignition�switch�off.

(f)�Start�the�engine�and�allow�the�engine�to�idle.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0010 A

No	output B



A

OK

B CHECK�FOR�INTERMITTENT�PROBLEMS

2. INSPECT�CAMSHAFT�TIMING�OIL�CONTROL�VALVE�ASSEMBLY

(a)�Disconnect�the�camshaft�timing�oil�control�valve
assembly�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

1	-	2 20°C 	(68°F) 6 .9 	to	7 .9	Ω

(c)�Reconnect�the�camshaft�timing�oil�control�valve�assembly�connector.

NG REPLACE�CAMSHAFT�TIMING�OIL�CONTROL�VALVE
ASSEMBLY

3. CHECK�HARNESS�AND�CONNECTOR�(CAMSHAFT�TIMING�OIL�CONTROL�VALVE
ASSEMBLY�-�ECM) (a)�Disconnect�the�camshaft�timing�oil�control�valve

assembly�connector.



(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED	CONDIT IO N

B95-1	-	B31-100	(O C1+) A lways Below	1	Ω

B95-2	-	B31-123	(O C1-) A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT ION SPEC IFIED	CONDIT IO N

B95-1	or	B31-100 	(O C1+)	-	Body	ground A lways 10	kΩ 	or	higher

B95-2	or	B31-123 	(O C1-)	-	Body	ground A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�camshaft�timing�oil�control�valve�assembly�connector.

(e)�Reconnect�the�ECM�connector.

NG
REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(CAMSHAFT�TIMING�OIL�CONTROL�VALVE
ASSEMBLY�-�ECM)

OK REPLACE�ECM





Last�Modif ied:�3-10-2010 6 .4	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000PDU09HX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0011,P 0012:	C amshaft	P os ition	"A "	-	T iming
O ver-A dvanced	or	Sys tem	P erformance	(Bank	1)	(2010 	C orolla)

DTC P0011 Camshaft�Position�"A"�-�Timing�Over-Advanced�or�System�Performance�(Bank�1)

DTC P0012 Camshaft�Position�"A"�-�Timing�Over-Retarded�(Bank�1)

DESCRIPTION
Refer	to	DTC 	P 0010 	 	.

DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE	A REA

P0011
V alve	timing	is 	not	adjus ted	in	valve	timing
advance	range
(1 	trip	detec tion	logic)

V alve	timing
Camshaft	timing	oil	control	valve
assembly
O il	control	valve	filter
C amshaft	timing	gear	as sembly
ECM

P0012
V alve	timing	is 	not	adjus ted	in	valve	timing
retard	range
(2 	trip	detec tion	logic)

MONITOR�DESCRIPTION
The	ECM	optimizes 	the	intake	valve	timing	us ing	the	V V T 	(V ariable	V alve	T iming)	sys tem	to	control
the	intake	camshaft.	The	V V T 	sys tem	inc ludes 	the	ECM,	the	camshaft	timing	oil	control	valve
assembly	and	the	V V T 	controller	(camshaft	timing	gear	assembly).	The	ECM	sends 	a	target	duty-cyc le
control	s ignal	to	the	camshaft	timing	oil	control	valve	as sembly.	T his 	control	s ignal	regulates 	the	oil
pressure	supplied	to	the	V V T 	controller.	The	V V T 	controller	can	advance	or	retard	the	intake	camshaft.
I f	the	difference	between	the	target	and	ac tual	intake	valve	timing	is 	large,	and	changes 	in	the	ac tual
intake	valve	timing	are	small,	the	ECM	interprets 	this 	as 	a	V V T 	controller	s tuck	malfunc tion	and	sets 	a
DTC .

Example:
A 	DTC 	is 	set	when	the	following	conditions 	"A "	and	"B"	are	met:

I t	takes 	5 	seconds 	or	more	to	change	the	valve	timing	by	5°CA 	(C ondition	"A ").a.
A fter	above	condition	is 	met,	the	camshaft	timing	oil	control	valve	is 	forc ibly	ac tivated	during
10	seconds 	(C ondition	"B").

b.

DTC 	P0011 	(A dvanced	C am	T iming)	is 	subjec t	to	1 	trip	detec tion	logic .
DTC 	P0012 	(Retarded	C am	T iming)	is 	subjec t	to	2 	trip	detec tion	logic .
These	DTC s 	indicate	that	the	V V T 	controller	cannot	operate	properly	due	to	camshaft	timing	oil	control
valve	as sembly	malfunc tions 	or	the	presence	of	foreign	objec ts 	in	the	camshaft	timing	oil	control	valve.



The	monitor	will	run	if	all	of	the	following	conditions 	are	met:

The	engine	is 	warm	(the	engine	coolant	temperature	is 	75°C 	[167°F]	or	more).
T he	vehic le	has 	been	driven	at	more	than	40 	mph	(64 	km/h)	for	3 	minutes .
The	engine	has 	idled	for	3 	minutes .

MONITOR�STRATEGY

Related	DTC s
P 0011:	A dvanced	camshaft	timing
P 0012:	Retarded	c amshaft	timing

Required	Sensors/C omponents 	(Main)
V V T 	camshaft	timing	oil	control	valve	as sembly	and	V V T
controller

Required	Sensors/C omponents
(Related)

C rankshaft	pos ition	sensor
C amshaft	pos ition	sensor
Engine	coolant	temperature	sensor

Frequency	of	O peration O nce	per	driving	cyc le

Duration Within	10	seconds

MIL	O peration
A dvanced	camshaft	timing:	Immediate
Retarded	camshaft	timing:	2 	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s
are	not	present

P0010	(V V T 	O il	C ontrol	V alve	Bank	1 )
P0016	(V V T 	Sys tem	Bank	1	-	M isalignment)
P0102,	P 0103 	(Mass 	A ir	Flow	Meter)
P0115,	P 0117 ,	P 0118	(Engine	C oolant	T emperature
Sensor)
P0125	(Insuffic ient	Engine	C oolant	Temperature	for
C losed	Loop	Fuel	C ontrol)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)

Battery	voltage 11 	V 	or	more

Engine	RPM 550	to	4000	rpm

Engine	coolant	temperature 75 	to	100°C 	(167 	to	212°F)

TYPICAL�MALFUNCTION�THRESHOLDS

A ll	of	following	conditions 	are	met -



Deviation	of	ac tual	valve	timing	and	target	valve
timing

More	than	5°CA 	(c rankshaft	angle)

V alve	timing
No	change	at	advanced	(retarded)	valve
timing

I f	the	difference	between	the	target	and	ac tual	camshaft	timing	is 	greater	than	the	spec ified	value,	the
ECM	operates 	the	V V T 	ac tuator.
Then,	the	ECM	monitors 	the	camshaft	timing	change	for	5 	seconds .

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	warm	it	up	until	the	engine	coolant	temperature	reaches 	75°C 	(167°F)	or
higher	[B].

6 .

Drive	the	vehic le	for	5 	minutes 	or	more	[C ].7 .
Idle	the	engine	for	30	seconds 	or	more	[D].8 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0011 	or	P0012.10.
C heck	the	DTC 	judgment	result	[E ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L DTC 	judgment	completed
Sys tem	normalCAUTION:

When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

11.



HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[F]	through
[H].

Drive	the	vehic le	for	5 	minutes 	or	more	[F].12.
Idle	the	engine	for	30	seconds 	or	more	[G].13.
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .14.
Input	the	DTC :	P 0011 	or	P0012.15.
C heck	the	DTC 	judgment	result	again	[H].16.
I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

17.

Read	Pending	DTC s 	[H].

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

18.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

19.

WIRING�DIAGRAM
Refer	to	DTC 	P 0010 	 	.

INSPECTION�PROCEDURE
HINT:

DTC 	P0011 	or	P0012	may	be	set	when	foreign	objec ts 	in	the	engine	oil	are	caught	in	some	parts
of	the	sys tem.	The	DTC 	will	remain	set	even	if	the	sys tem	returns 	to	normal	after	a	short	time.
Foreign	objec ts 	are	filtered	out	by	the	oil	filter.
Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0011�OR�P0012)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.



A

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0011	or	P0012 A

P0011	or	P0012 	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0011�or�P0012�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(OPERATE�CAMSHAFT�TIMING�OIL
CONTROL�VALVE)

(a)�Connect�the�Techstream�to�the�DLC3

(b)�Start�the�engine.

(c)�Turn�the�Techstream�on.

(d)�Warm�up�the�engine.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Control�the�VVT
System�(Bank�1).

(f)�Check�the�engine�speed�while�operating�the�camshaft�timing�oil�control�valve�using�the
Techstream.

OK:

TESTER	O PERA T IO N SPEC IFIED	CO NDIT IO N

C amshaft	timing	oil	control	valve
O FF

Normal	engine	speed

C amshaft	timing	oil	control	valve
O N

Engine	idles 	roughly	or	s talls
(soon	after	camshaft	timing	oil	control	valve	switched	from	O FF

to	ON)



OK

NG CHECK�VALVE�TIMING�(CHECK�FOR�LOOSE�OR
JUMPED�TEETH�ON�TIMING�CHAIN)

3. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P0011�OR�P0012)

(a)�Connect�the�Techstream�to�the�DLC3

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine�and�warm�it�up.

(f)�Drive�the�vehicle�for�more�than�10�minutes.

(g)�Select�the�following�menu�items:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes�/
Pending.

(h)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P 0011	or	P0012 B

B CHECK�VALVE�TIMING�(CHECK�FOR�LOOSE�OR
JUMPED�TEETH�ON�TIMING�CHAIN)

A CHECK�FOR�INTERMITTENT�PROBLEMS

4. CHECK�VALVE�TIMING�(CHECK�FOR�LOOSE�OR�JUMPED�TEETH�ON�TIMING�CHAIN)

(a)�Remove�the�cylinder�head�cover� 	.



OK

(b)�Turn�the�crankshaft�pulley,�and�align�its�groove�with�the�timing�mark�"0"�of�the�timing
chain�cover.

(c)�Check�that�the�alignment�marks�of�the�camshaft�timing�gears�are�aligned�with�the
alignment�marks�of�the�bearing�cap�as�shown�in�the�illustration.

I f	not,	turn	the	c rankshaft	1 	revolution	(360°),	then	align	the	marks 	as 	above.

O K:
A lignment	marks 	on	camshaft	timing	gears 	are	aligned	as 	shown	in	the	illus tration.

(d)�Reinstall�the�cylinder�head�cover� 	.

NG ADJUST�VALVE�TIMING

5. INSPECT�CAMSHAFT�TIMING�OIL�CONTROL�VALVE�ASSEMBLY

(a)�Remove�the�camshaft�timing�oil�control�valve
assembly� 	.



OK

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

1	-	2 20°C 	(68°F) 6 .9 	to	7 .9	Ω

(c)�Apply�positive�battery�voltage�to�terminal�1�and�connect�the�negative�battery�terminal�to
terminal�2.�Check�the�valve�operation.

OK:
V alve	moves 	quickly.

(d)�Reinstall�the�camshaft�timing�oil�control�valve�assembly� 	.

NG REPLACE�CAMSHAFT�TIMING�OIL�CONTROL�VALVE
ASSEMBLY

6. INSPECT�OIL�CONTROL�VALVE�FILTER

(a)�Remove�the�oil�control�valve�filter� 	.

O K:
Filter	is 	not	c logged.



OK

NEXT

(b)�Reinstall�the�oil�control�valve�filter� 	.

NG REPLACE�OIL�CONTROL�VALVE�FILTER

7. REPLACE�CAMSHAFT�TIMING�GEAR�ASSEMBLY

(a)�Replace�the�camshaft�timing�gear�assembly� 	.

8. CHECK�WHETHER�DTC�OUTPUT�RECURS

(a)�Connect�the�Techstream�to�the�DLC3

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine�and�warm�it�up.

(f)�Drive�the�vehicle�for�more�than�10�minutes.

(g)�Select�the�following�menu�items:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes�/
Pending.

(h)�Read�DTCs.

Result:



RESULT PRO CEED	TO

No	output A

P 0011	or	P0012 B

HINT:

DTC�P0011�or�P0012�is�output�when�foreign�objects�in�engine�oil�are�caught�in�some�parts�of�the�system.
These�codes�will�remain�set�for�a�short�time�even�after�the�system�returns�to�normal.�These�foreign�objects�may
then�be�captured�by�the�oil�filter,�thus�eliminating�the�source�of�the�problem.

B REPLACE�ECM

A END
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Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PDF07V X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	DIAGNO ST IC 	TROUBLE	CO DE 	CHA RT 	(2010
C orolla)

DIAGNOSTIC
TROUBLE
CODE
CHART
HINT:

Parameters�listed�in�the�chart�may�be�different�than�your�readings�depending�on�the�type�of�instrument�and
other�factors.

If�any�DTCs�are�displayed�during�a�check�mode�DTC�check,�check�the�circuit�for�the�DTCs�listed�in�the�table
below.�For�details�of�each�DTC,�refer�to�the�page�indicated.

HINT:

*1:	M IL	flashes 	when	a	catalys t	damaging	mis fire	is 	detec ted.
*2:	DTC 	only	applies 	to	models 	for	Mexico.

SFI�SYSTEM

DTC
CODE

DETEC TIO N	ITEM TRO UBLE 	A REA MIL MEMORY DTC 	FO R
MEXICO
MODELS

SEE
PAGE

P0010 C amshaft	P os ition	"A "
A c tuator	C ircuit	(Bank
1)

-O pen	or	short	in
camshaft	timing	oil
control	valve	assembly
c ircuit
-C amshaft	timing	oil
control	valve	assembly
-ECM

C omes	on DTC
s tored

A pplies

P0011 C amshaft	P os ition	"A "
-	T iming
O ver-A dvanced	or
System	Performance
(Bank	1)

-V alve	timing
-C amshaft	timing	oil
control	valve	assembly
-O il	control	valve	filter
-C amshaft	timing	gear
assembly
-ECM

C omes	on DTC
s tored

A pplies

P0012 C amshaft	P os ition	"A "
-	T iming
O ver-Retarded	(Bank
1)

-V alve	timing
-C amshaft	timing	oil
control	valve	assembly
-O il	control	valve	filter
-C amshaft	timing	gear
assembly
-ECM

C omes	on DTC
s tored

A pplies

P0016 C rankshaft	P os ition	-
C amshaft	P os ition
Correlation	(Bank	1

-Mechanical	sys tem
(T iming	chain	has
jumped	a	tooth	or	chain

C omes	on DTC
s tored

A pplies



DTC
CODE

DETEC TIO N	ITEM TRO UBLE 	A REA MIL MEMORY DTC 	FO R
MEXICO
MODELS

SEE
PAGE

Sensor	A ) s tretched)
-C amshaft	timing	oil
control	valve	assembly
-C amshaft	timing	gear
assembly
-ECM

P0031 O xygen	(A /F)	Sensor
Heater	C ontrol	C ircuit
Low	(Bank	1 	Sensor	1)

-O pen	in	air	fuel	ratio
sensor	heater	c ircuit
-A ir	fuel	ratio	sensor
heater	(sensor	1)
-ECM

C omes	on DTC
s tored

A pplies

P0032 O xygen	(A /F)	Sensor
Heater	C ontrol	C ircuit
H igh	(Bank	1 	Sensor
1)

-Short	in	air	fuel	ratio
sensor	heater	c ircuit
-A ir	fuel	ratio	sensor
heater	(sensor	1)
-ECM

C omes	on DTC
s tored

A pplies

P0037 O xygen	Sensor
Heater	C ontrol	C ircuit
Low	(Bank	1 	Sensor	2)

-O pen	in	heated	oxygen
sensor	(sensor	2)
heater	c ircuit
-Heated	oxygen	sensor
(sensor	2 )	heater
-ECM

C omes	on DTC
s tored

A pplies

P0038 O xygen	Sensor
Heater	C ontrol	C ircuit
H igh	(Bank	1 	Sensor
2)

-Short	in	heated	oxygen
sensor	(sensor	2)
heater	c ircuit
-Heated	oxygen	sensor
(sensor	2 )	heater
-ECM

C omes	on DTC
s tored

A pplies

P0101 Mass 	A ir	Flow	C ircuit
Range	/	P erformance
P roblem

-Mass 	air	flow	meter
-Intake	sys tem
-PC V 	hose	connections

C omes	on DTC
s tored

-

P0102 Mass 	or	V olume	A ir
Flow	C ircuit	Low	Input

-O pen	or	short	in	mass
air	flow	meter	c ircuit
-Mass 	air	flow	meter
-ECM

C omes	on DTC
s tored

A pplies

P0103 Mass 	or	V olume	A ir
Flow	C ircuit	H igh
Input

-O pen	or	short	in	mass
air	flow	meter	c ircuit
-Mass 	air	flow	meter
-ECM

C omes	on DTC
s tored

A pplies

P0111 Intake	A ir
Temperature	Sensor
Gradient	Too	H igh

-Mass 	air	flow	meter C omes 	on DTC
s tored

-

P0112 Intake	A ir -Short	in	intake	air C omes	on DTC A pplies
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Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PDV094X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0016:	C rankshaft	P os ition	-	C amshaft	P os ition
C orrelation	(Bank	1 	Sensor	A )	(2010	C orolla)

DTC P0016 Crankshaft�Position�-�Camshaft�Position�Correlation�(Bank�1�Sensor�A)

DESCRIPTION
The	ECM	optimizes 	the	valve	timing	by	us ing	the	V V T 	(V ariable	V alve	T iming)	sys tem	to	control	the
intake	camshaft.	T he	V V T 	sys tem	inc ludes 	the	ECM,	the	camshaft	timing	oil	control	valve	as sembly
and	the	V V T 	controller	(camshaft	timing	gear	assembly).	The	ECM	sends 	a	target	duty-cyc le	control
s ignal	to	the	camshaft	timing	oil	control	valve	assembly.	This 	control	s ignal	regulates 	the	oil	pressure
supplied	to	the	V V T 	controller.	T he	V V T 	controller	can	advance	or	retard	the	intake	camshaft.

DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TRO UBLE 	A REA

P0016
Deviations 	in	c rankshaft	and	camshaft
pos ition	sensor	s ignals 	(2 	trip	detec tion
logic )

Mechanical	sys tem	(T iming	chain
has 	jumped	a	tooth	or	chain
s tretched)
C amshaft	timing	oil	control	valve
assembly
C amshaft	timing	gear	assembly
ECM

MONITOR�DESCRIPTION
To	monitor	the	correlation	of	the	intake	camshaft	pos ition	and	c rankshaft	pos ition,	the	ECM	checks 	the
V V T 	learning	value	while	the	engine	is 	idling.	The	V V T 	learning	value	is 	calibrated	based	on	the
camshaft	pos ition	and	c rankshaft	pos ition.	T he	intake	valve	timing	is 	set	to	the	mos t	retarded	angle
while	the	engine	is 	idling.	I f	the	V V T 	learning	value	is 	out	of	the	spec ified	range	in	consecutive	driving
cyc les ,	the	ECM	illuminates 	the	MIL	and	sets 	the	DTC .

This 	DTC 	indicates 	that	the	intake	camshaft	has 	been	ins talled	toward	the	c rankshaft	at	an	incorrec t
angle,	caused	by	fac tors 	such	as 	the	timing	chain	having	jumped	a	tooth.

This 	monitor	begins 	to	run	after	the	engine	has 	idled	for	5 	minutes .

MONITOR�STRATEGY

Related	DTC s P0016:	C amshaft	T iming	M isalignment	at	idling

Required	Sensors/C omponents 	(Main) V V T 	controller	(camshaft	timing	gear	assembly)



Required	Sensors/C omponents 	(Related)
C amshaft	pos ition	sensor
C rankshaft	pos ition	sensor

Frequency	of	O peration O nce	per	driving	c yc le

Duration Less 	than	1 	minute

M IL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s
are	not	present

P 0010 	(V V T 	O il	C ontrol	V alve	Bank	1)
P 0016 	(V V T 	System	Bank	1 	-	M isalignment)
P 0102,	P0103	(Mass 	A ir	Flow	Meter)
P 0115,	P0117,	P0118	(Engine	C oolant	Temperature
Sensor)
P 0125 	(Insuffic ient	Engine	C oolant	T emperature	for
C losed	Loop	Fuel	C ontrol)
P 0335 	(C rankshaft	P os ition	Sensor)
P 0340 	(C amshaft	P os ition	Sensor)

Engine	RPM 550 	to	1000 	rpm

TYPICAL�MALFUNCTION�THRESHOLDS

O ne	of	following	conditions 	is 	met -

V V T 	learning	value	at	maximum	retarded	valve	timing Less 	than	27°CA 	(c rankshaft	angle)

V V T 	learning	value	at	maximum	retarded	valve	timing More	than	49°CA 	(c rankshaft	angle)

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	warm	it	up	until	the	engine	coolant	temperature	reaches 	75°C 	(167°F)	or
higher	[B].

6 .

Idle	the	engine	for	5 	minutes 	or	more	[C ].7 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 0016 	or	P0017.9 .
C heck	the	DTC 	judgment	result	[D].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

10.



HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[E ]	through
[G].

Drive	the	vehic le	for	2 	to	3 	minutes 	[E ].11.
Idle	the	engine	for	5 	minutes 	or	more	[F].12.
C heck	the	DTC 	judgment	result	[G].13.
I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

14.

Read	Pending	DTC s 	[G].

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

15.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

16.

WIRING�DIAGRAM
Refer	to	DTC 	P 0335 	 	.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0016)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:



A

OK

RESULT PRO CEED	TO

P0016 A

P0016	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0016�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(OPERATE�CAMSHAFT�TIMING�OIL
CONTROL�VALVE�ASSEMBLY)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Start�the�engine.

(c)�Turn�the�Techstream�on.

(d)�Warm�up�the�engine.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Control�the�VVT
System�(Bank�1).

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�VVT�Change�Angle
(Bank1)�and�VVT�OCV�Duty�(Bank1).

(g)�Check�that�the�VVT�change�angle�varies�when�operating�the�camshaft�timing�oil�control
valve�using�the�Techstream.

OK:
The	V V T 	change	angle	value	and	engine	speed	vary.

NG INSPECT�CAMSHAFT�TIMING�OIL�CONTROL�VALVE
ASSEMBLY



OK

OK

NEXT

3. ADJUST�VALVE�TIMING�

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P0016)

4. INSPECT�CAMSHAFT�TIMING�OIL�CONTROL�VALVE�ASSEMBLY�

NG REPLACE�CAMSHAFT�TIMING�OIL�CONTROL�VALVE
ASSEMBLY

5. INSPECT�OIL�CONTROL�VALVE�FILTER�

NG REPLACE�OIL�CONTROL�VALVE�FILTER

6. REPLACE�CAMSHAFT�TIMING�GEAR�ASSEMBLY

(a)�Replace�camshaft�timing�gear�assembly� 	.

7. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P0016)



(a)�In�order�to�erase�the�ECM�learned�values�for�valve�timing,�disconnect�the�cable�from�the
negative�(-)�battery�terminal�for�1�minute.

(b)�Reconnect�the�cable�to�the�negative�(-)�battery�terminal.

(c)�Connect�the�Techstream�to�the�DLC3.

(d)�Turn�the�ignition�switch�to�ON.

(e)�Turn�the�Techstream�on.

(f)�Clear�the�DTCs� 	.

(g)�Start�the�engine�and�idle�it�for�5�minutes.

(h)�Drive�the�vehicle�with�a�city�driving�pattern�for�approximately�10�minutes.

(i)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(j)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P 0016 B

B REPLACE�ECM

A END



Last�Modif ied:�3-10-2010 6 .4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000WC10A 2X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0031,P 0032:	O xygen	(A /F)	Sensor	Heater
C ontrol	C ircuit	Low	(Bank	1 	Sensor	1)	(2010	C orolla)

DTC P0031 Oxygen�(A/F)�Sensor�Heater�Control�Circuit�Low�(Bank�1�Sensor�1)

DTC P0032 Oxygen�(A/F)�Sensor�Heater�Control�Circuit�High�(Bank�1�Sensor�1)

DESCRIPTION
Refer	to	DTC 	P 2195 	 	.

HINT:

When	either	of	these	DTC s 	is 	set,	the	ECM	enters 	fail-safe	mode.	The	ECM	turns 	off	the	air	fuel
ratio	sensor	heater	in	fail-safe	mode.	Fail-safe	mode	continues 	until	the	ignition	switch	is 	turned
off.
A lthough	the	DTC 	titles 	say	the	oxygen	sensor,	these	DTC s	relate	to	the	air	fuel	ratio	sensor.
Sensor	1 	refers 	to	the	sensor	mounted	in	front	of	the	Three-way	catalytic 	converter	and	located
near	the	engine	assembly.
The	ECM	uses 	pulse	width	modulation	to	adjus t	the	current	through	the	heater.	T he	air	fuel	ratio
sensor	heater	c ircuit	uses 	a	relay	on	the	+B	s ide	of	the	c ircuit.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE	A REA



DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE	A REA

P0031
A ir	fuel	ratio	sensor	heater	current	les s 	than
0 .8	A
(1 	trip	detec tion	logic)

O pen	in	air	fuel	ratio	sensor	heater
c ircuit
A ir	fuel	ratio	sensor	heater	(sensor
1 )
ECM

P0032
A ir	fuel	ratio	sensor	heater	current	fail
(1 	trip	detec tion	logic)

Short	in	air	fuel	ratio	sensor	heater
c ircuit
A ir	fuel	ratio	sensor	heater	(sensor
1 )
ECM

HINT:

Sensor	1 	refers 	to	the	sensor	c loses t	to	the	engine	as sembly.
Sensor	2 	refers 	to	the	sensor	farthest	away	from	the	engine	as sembly.

MONITOR�DESCRIPTION
The	ECM	uses 	information	from	the	air	fuel	ratio	sensor	to	regulate	the	air	fuel	ratio	and	keep	it	c lose	to
the	s toichiometric 	level.	T his 	maximizes 	the	ability	of	the	three-way	catalytic 	converter	to	purify	the
exhaust	gases .

The	air	fuel	ratio	s ensor	detec ts 	oxygen	levels 	in	the	exhaust	gas 	and	transmits 	the	information	to	the
ECM.	The	inner	surface	of	the	sensor	element	is 	exposed	to	the	outs ide	air.	The	outer	surface	of	the
sensor	element	is 	exposed	to	the	exhaust	gas .	The	sensor	element	is 	made	of	platinum	coated	zirconia
and	inc ludes 	an	integrated	heating	element.

The	zirconia	element	generates 	a	small	voltage	when	there	is 	a	large	difference	in	the	oxygen
concentrations 	between	the	exhaus t	gas 	and	outs ide	air.	The	platinum	coating	amplifies 	this 	voltage
generation.

The	air	fuel	ratio	s ensor	is 	more	effic ient	when	heated.	When	the	exhaus t	gas 	temperature	is 	low,	the
sensor	cannot	generate	useful	voltage	s ignals 	without	supplementary	heating.	The	ECM	regulates 	the
supplementary	heating	us ing	a	duty-cyc le	approach	to	adjus t	the	average	current	in	the	sensor	heater
element.	I f	the	heater	current	is 	outs ide	the	normal	range,	the	s ignal	transmitted	by	the	air	fuel	ratio
sensor	becomes	inaccurate,	as 	a	result,	the	ECM	is 	unable	to	regulate	air-fuel	ratio	properly.

When	the	current	in	the	air	fuel	ratio	sensor	heater	is 	outs ide	the	normal	operating	range,	the	ECM
interprets 	this 	as 	a	malfunction	in	the	sensor	heater	and	sets 	a	DTC .

MONITOR�STRATEGY

Related	DTC s

P0031:	A ir	fuel	ratio	sensor	heater	open/short	(Low	elec trical
current)
P0032:	A ir	fuel	ratio	sensor	heater	open/short	(H igh



elec trical	current)

Required	Sensors/C omponents
(Main)

A ir	fuel	ratio	sensor	heater

Required	Sensors/C omponents
(Related)

-

Frequency	of	O peration Continuous

Duration 10 	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
All

Monitor	runs 	whenever	following	DTC s 	are	not	present None

P0031

Battery	voltage 10 .5	V 	or	more

A ir	fuel	ratio	sensor	heater	duty-cyc le	ratio 50%	or	more

T ime	after	engine	s tart 10 	seconds 	or	more

P0032

Battery	voltage Less 	than	20 	V

T ime	after	engine	s tart 10	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS
P0031

A ir	fuel	ratio	sensor	heater	current Less 	than	0 .8	A

P0032

Hybrid	IC 	high	current	limiter	port Fail

COMPONENT�OPERATING�RANGE

A ir	fuel	ratio	sensor	heater	res is tance 1.8 	to	3 .4 	Ω 	at	20°C 	(68°F)



CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	idle	it	for	5 	minutes 	or	more	[B].6 .
With	the	vehic le	s tationary,	depres s 	the	accelerator	pedal	and	maintain	an	engine	speed	of
3000	rpm	for	1 	minute	[C ].

7 .

Idle	the	engine	for	5 	minutes 	or	more	[D].8 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0031 	or	P0032.10.
C heck	the	DTC 	judgment	result	[E ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

11.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	through	[E]
again.

12.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

13.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

14.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

15.

WIRING�DIAGRAM
Refer	to	DTC 	P 2195 	 	.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. INSPECT
AIR
FUEL
RATIO
SENSOR
(HEATER
RESISTANCE)

(a)�Disconnect�the�air�fuel�ratio�sensor�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:



OK

OK

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

1	(HA 1A )	-	2 	(+B) 20°C 	(68°F) 1.8	to	3 .4	Ω

1	(HA 1A )	-	4 	(A 1A -) A lways 10 	kΩ 	or	higher

(c)�Reconnect�the�air�fuel�ratio�sensor�connector.

NG

REPLACE
AIR�FUEL
RATIO
SENSOR

2. CHECK
TERMINAL
VOLTAGE
(POWER
SOURCE)

(a)�Disconnect�the�air�fuel�ratio�sensor�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CO NNEC TION

SWITCH
CONDIT ION

SPEC IFIED
CO NDIT IO N

B92-2	(+B)	-	Body
ground

Ignition	switch
O N

11 	to	14 	V

(d)�Reconnect�the�air�fuel�ratio�sensor�connector.

NG
INSPECT
FUSE�(EFI
NO.�2�FUSE)



OK

3. CHECK
HARNESS
AND
CONNECTOR
(AIR
FUEL
RATIO
SENSOR
-
ECM)

(a)�Disconnect�the�air�fuel�ratio�sensor�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDIT IO N

B92-1	(HA 1A )	-
B31-109	(HA 1A )

A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNEC TION CONDIT IO N SPEC IFIED
CO NDIT IO N

B92-1	(HA 1A )	or	B31-109
(HA 1A )	-	Body	ground

A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�air�fuel�ratio�sensor�connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(AIR�FUEL
RATIO
SENSOR�-
ECM)



4. CHECK
WHETHER
DTC
OUTPUT
RECURS
(DTC
P0031
OR
P0032)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine.

(f)�Allow�the�engine�to�idle�for�1�minute�or�more.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P0031 	or	P0032 B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS

5. INSPECT
FUSE
(EFI
NO.
2
FUSE)

(a)�Remove�the�EFI�No.�2�fuse�from�the�engine�room
relay�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

EFI	No.	2 	fuse A lways Below	1	Ω

(c)�Reinstall�the�EFI�No.�2�fuse.



NG
REPLACE
FUSE�(EFI
NO.�2�FUSE)

OK

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(AIR�FUEL
RATIO
SENSOR�-
ENGINE
ROOM
RELAY
BLOCK)



Last�Modif ied:�3-10-2010 6 .4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000PFA 09XX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0037,P 0038 ,P0141:	O xygen	Sensor	Heater
C ontrol	C ircuit	Low	(Bank	1 	Sensor	2)	(2010	C orolla)

DTC P0037 Oxygen�Sensor�Heater�Control�Circuit�Low�(Bank�1�Sensor�2)

DTC P0038 Oxygen�Sensor�Heater�Control�Circuit�High�(Bank�1�Sensor�2)

DTC P0141 Oxygen�Sensor�Heater�Circuit�Malfunction�(Bank�1�Sensor�2)

DESCRIPTION
Refer	to	DTC 	P 0136 	 	.

HINT:

Sensor	2 	refers 	to	the	sensor	mounted	behind	the	three-way	catalytic 	converter	and	located	far
from	the	engine	assembly.
When	any	of	these	DTC s 	are	set,	the	ECM	enters 	fail-safe	mode.	The	ECM	turns 	off	the	heated
oxygen	sensor	heater	in	fail-safe	mode.	Fail-safe	mode	continues 	until	the	ignition	switch	is
turned	off.
The	ECM	uses 	pulse	width	modulation	to	adjus t	the	current	through	the	heater.	T he	heated
oxygen	sensor	heater	c ircuit	uses 	a	relay	on	the	+B	s ide	of	the	c ircuit.



DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TRO UBLE 	A REA

P0037
Heated	oxygen	sensor	(sensor	2)	heater
current	les s 	than	0 .3	A
(1 	trip	detec tion	logic)

O pen	in	heated	oxygen	sensor
(sensor	2)	heater	c ircuit
Heated	oxygen	sensor	(sensor	2)
heater
ECM

P0038
Heated	oxygen	sensor	(sensor	2)	heater
current	more	than	2 	A
(1 	trip	detec tion	logic)

Short	in	heated	oxygen	sensor
(sensor	2)	heater	c ircuit
Heated	oxygen	sensor	(sensor	2)
heater
ECM

P0141
C umulative	heater	res is tance	correc tion
value	exceeds 	the	acceptable	threshold
(2 	trip	detec tion	logic)

O pen	or	short	in	heated	oxygen
sensor	(sensor	2 )	heater	c ircuit
Heated	oxygen	sensor	(sensor	2)
heater
ECM

HINT:

Sensor	1 	refers 	to	the	sensor	c loses t	to	the	engine	as sembly.
Sensor	2 	refers 	to	the	sensor	farthest	away	from	the	engine	as sembly.

MONITOR�DESCRIPTION
The	sens ing	portion	of	the	heated	oxygen	sensor	has 	a	zirconia	element	which	is 	used	to	detec t	the
oxygen	concentration	in	the	exhaus t	gas .	I f	the	zirconia	element	is 	at	the	appropriate	temperature,	and
the	difference	between	the	oxygen	concentrations 	surrounding	the	ins ide	and	outs ide	surfaces 	of	the
sensor	is 	large,	the	zirconia	element	generates 	voltage	s ignals .	In	order	to	inc rease	the	oxygen
concentration	detec ting	capac ity	of	the	zirconia	element,	the	ECM	supplements 	the	heat	from	the
exhaust	with	heat	from	a	heating	element	ins ide	the	sensor.

Heated�oxygen�sensor�heater�range�check�(P0037�and�P0038):

The	ECM	monitors 	the	current	applied	to	the	heated	oxygen	sensor	heater	to	check	the	heater	for
malfunctions .	I f	the	current	is 	below	the	threshold	value,	the	ECM	will	determine	that	there	is 	an	open
c ircuit	in	the	heater.	I f	the	current	is 	above	the	threshold	value,	the	ECM	will	determine	that	there	is 	a
short	c ircuit	in	the	heater.

Example:

The	ECM	sets 	DTC 	P 0038 	when	the	current	in	the	heated	oxygen	sensor	heater	is 	more	than	2 	A .
C onversely,	when	the	heater	current	is 	less 	than	0 .3	A ,	DTC 	P 0037 	is 	set.

Heated�oxygen�sensor�heater�performance�(P0141):

A fter	the	ac cumulated	heater	O N	time	exceeds 	100	seconds ,	the	ECM	calculates 	the	heater	res is tance
us ing	the	battery	voltage	and	the	current	applied	to	the	heater.	I f	the	res is tance	is 	above	the	threshold



value,	the	ECM	will	determine	that	there	is 	a	malfunc tion	in	the	heated	oxygen	sensor	heater	and	set
DTC 	P0141 .

MONITOR�STRATEGY

Related	DTC s

P 0037:	Heated	oxygen	sensor	heater	(sensor	2)	open/short
(Low	elec trical	current)
P 0038:	Heated	oxygen	sensor	heater	(sensor	2)	open/short
(H igh	elec tric al	current)
P 0141:	Heated	oxygen	sensor	heater	performance	(sensor	2)

Required	sensors/C omponents
(Main)

Heated	oxygen	sensor	heater	(sensor	2)

Required	sensors/C omponents
(Related)

-

Frequency	of	operation
C ontinuous:	P 0037,	P 0038
O nce	per	driving	cyc le:	P 0141

Duration
0 .5	seconds:	P0037,	P 0038
1 	second:	P0038
10	seconds:	P0141

MIL	operation
Immediate:	P 0037 ,	P0038
2 	driving	cyc les:	P0141

Sequence	of	operation None

TYPICAL�ENABLING�CONDITIONS
All

Monitor	runs 	whenever	following	DTC s 	are	not	present None

P0037

Battery	voltage 10 .5	to	20	V

P0038�(Case�1)

Battery	voltage 10.5 	V 	or	more

Engine Running

Starter O FF

P0038�(Case�2)

Battery	voltage 10 .5	to	20	V

P0141



O ne	of	the	following	conditions 	is 	met: C ondition	A 	or	B

A .	A ll	of	the	following	conditions 	are	met: C ondition	1 ,	2 ,	3 ,	4 	and	5

1 .	Battery	voltage 10.5 	V 	or	more

2 .	Fuel	cut O FF

3 .	T ime	after	fuel	cut	O N	to	O FF 30 	seconds 	or	more

4 .	A ccumulated	heater	O N	time 100	seconds 	or	more

5 .	Learned	heater	O FF	current	operation C ompleted

B.	Duration	that	rear	heated	oxygen	sensor	impedance	is 	less 	than	15 	kΩ 2	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS
P0037

Heater	current Less 	than	0.3 	A

P0038

Learned	heater	O FF	current More	than	2 	A

P0141�(Heater�Performance�Monitor�Check)

A ccumulated	heater	res is tance V aries 	with	sensor	element	temperature	(Example:	More	than	23	Ω )

COMPONENT�OPERATING�RANGE

Heated	oxygen	sensor	heater
current

0.4 	to	1 	A 	(when	engine	idles ,	HO 2	sensor	warmed	up	and	battery
voltage	11	to	14 	V )

MONITOR�RESULT
Refer	to	C hecking	Monitor	Status 	 	.

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	idle	it	for	5 	minutes 	or	more	[B].6 .
With	the	vehic le	s tationary,	depres s 	the	accelerator	pedal	and	maintain	an	engine	speed	of
3000	rpm	for	1 	minute	[C ].

7 .

Idle	the	engine	for	5 	minutes 	or	more	[D].8 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0037 ,	P 0038	or	P0141.10.
C heck	the	DTC 	judgment	result	[E ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

11.

I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	through	[E]12.



again.
I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

13.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

14.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

15.

WIRING�DIAGRAM
Refer	to	DTC 	P 0136 	 	.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. INSPECT
HEATED
OXYGEN
SENSOR
(HEATER
RESISTANCE)

(a)�Disconnect�the�heated�oxygen�sensor�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

1	(HT1B)	-	2 	(+B) 20°C 	(68°F) 11 	to	16 	Ω

1	(HT1B)	-	4 	(E2) A lways 10 	kΩ 	or	higher

(c)�Reconnect�the�heated�oxygen�sensor�connector.



OK

OK

NG

REPLACE
HEATED
OXYGEN
SENSOR

2. CHECK
TERMINAL
VOLTAGE
(POWER
SOURCE)

(a)�Disconnect�the�heated�oxygen�sensor�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CO NNEC TION

SWITCH
CONDIT ION

SPEC IFIED
CO NDIT IO N

B24-2	(+B)	-	Body
ground

Ignition	switch
O N

11 	to	14 	V

(d)�Reconnect�the�heated�oxygen�sensor�connector.

NG
INSPECT
FUSE�(EFI
NO.�1)

3. CHECK
HARNESS
AND
CONNECTOR
(HEATED
OXYGEN
SENSOR
-
ECM)

(a)�Disconnect�the�heated�oxygen�sensor�connector.



OK

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED
CO NDIT IO N

B24-1	(HT1B)	-	B31-47
(HT1B)

A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNECT ION CONDIT ION SPEC IFIED
CONDIT IO N

B24-1	(HT1B)	or	B31-47
(HT1B)	-	Body	ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�heated�oxygen�sensor�connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(HEATED
OXYGEN
SENSOR�-
ECM)

4. CHECK
WHETHER
DTC
OUTPUT
RECURS
(DTC
P0037,
P0038
OR
P0141)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.



(e)�Start�the�engine.

(f)�Allow�the�engine�to�idle�for�1�minute�or�more.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P0037,	P0038	or	P 0141 B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS

5. INSPECT
FUSE
(EFI
NO.
1)

(a)�Remove�the�EFI�No.�1�fuse�from�the�engine�room
relay�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

EFI	No.	1 	fuse A lways Below	1	Ω

(c)�Reinstall�the�EFI�No.�1�fuse.

NG
REPLACE
FUSE�(EFI
NO.�1�FUSE)

OK

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(HEATED
OXYGEN



SENSOR�-
ENGINE
ROOM
RELAY
BLOCK)



Last�Modif ied:�3-10-2010 6 .4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000PF404MX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0101:	Mass 	A ir	Flow	C ircuit	Range	/	P erformance
P roblem	(2010	C orolla)

DTC P0101 Mass�Air�Flow�Circuit�Range�/�Performance�Problem

DESCRIPTION
Refer	to	DTC 	P 0102 	 	.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE	A REA

P0101

C onditions 	(a),	(b),	(c ),	(d)	and	(e)	continue	for	more	than	10
seconds 	(2 	trip	detec tion	logic ):
(a)	Engine	running
(b)	Engine	coolant	temperature	70°C 	(158°F)	or	higher
(c )	Throttle	pos ition	sensor	voltage	0 .24 	to	2 	V
(d)	A verage	engine	load	value	ratio	less 	than	0 .85,	or	more	than
1 .18 	(varies 	with	es timated	engine	load)
A verage	engine	load	value	ratio	=	A verage	engine	load	based	on
mass 	air	flow	meter	output	/	A verage	engine	load	es timated	from
driving	conditions
(e)	A verage	air-fuel	ratio	les s 	than	-20%,	or	more	than	20%

Mass 	air	flow
meter
Intake	sys tem
PCV 	hose
connec tions

MONITOR�DESCRIPTION
The	mass 	air	flow	meter	is 	a	sensor	that	measures 	the	amount	of	air	flowing	through	the	throttle	valve.
The	ECM	uses 	this 	information	to	determine	the	fuel	injec tion	time	and	to	provide	an	appropriate	air-fuel
ratio.	Ins ide	the	mass 	air	flow	meter,	there	is 	a	heated	platinum	wire	which	is 	exposed	to	the	flow	of
intake	air.	By	applying	a	spec ific 	elec trical	current	to	the	wire,	the	ECM	heats 	it	to	a	spec ific
temperature.	T he	flow	of	incoming	air	cools 	both	the	wire	and	an	internal	thermis tor,	affec ting	their
res is tance.	To	maintain	a	constant	current	value,	the	ECM	varies 	the	voltage	applied	to	the	mass 	air
flow	meter.	The	voltage	level	is 	proportional	to	the	airflow	through	the	sensor,	and	the	ECM	uses 	it	to
calculate	the	intake	air	volume.

The	ECM	monitors 	the	average	engine	load	value	ratio	to	check	the	mass 	air	flow	meter	for
malfunctions .	T he	average	engine	load	value	ratio	is 	obtained	by	comparing	the	average	engine	load
calculated	from	the	mass 	air	flow	meter	output	to	the	average	engine	load	es timated	from	the	driving
conditions ,	such	as 	the	engine	speed	and	the	throttle	opening	angle.	I f	the	average	engine	load	value
ratio	is 	below	the	threshold	value,	the	ECM	determines 	that	the	intake	air	volume	is 	low,	and	if	the
average	engine	load	value	ratio	is 	above	the	threshold	value,	the	ECM	determines 	that	the	intake	air
volume	is 	high.

I f	this 	is 	detec ted	in	2 	consecutive	driving	cyc les ,	the	M IL	is 	illuminated	and	the	DTC 	is 	set.



MONITOR�STRATEGY

Related	DTC s P0101:	Mass 	air	flow	meter	rationality

Required	Sensors/C omponents 	(Main) Mass 	air	flow	meter

Required	Sensors/C omponents 	(Related)

C rankshaft	pos ition	sensor
C amshaft	pos ition	sensor
Engine	coolant	temperature	sensor
Throttle	pos ition	sensor

Frequency	of	O peration C ontinuous

Duration 10	times

MIL	O peration 2 	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Throttle	pos ition	(T hrottle	pos ition	sensor	voltage) 0.24 	to	2 	V

T ime	after	engine	s tarts 5	seconds

Battery	voltage 10 .5 	V 	or	more

Estimated	Load 30 	to	70 	%

Engine	coolant	temperature 70°C 	(158°F)	or	more

Intake	air	temperature	sensor	c ircuit O K

Engine	coolant	temperature	sensor	c ircuit O K

C rankshaft	pos ition	sensor	c ircuit O K

Throttle	pos ition	sensor	c ircuit O K

C anis ter	pressure	sensor	c ircuit O K

EVA P 	leak	detec tion	pump O K

EVA P 	vent	valve O K

TYPICAL�MALFUNCTION�THRESHOLDS

Both	of	following	conditions 	1 	and	2
met

-

1 .	A veraged	engine	load	value	ratio
Less 	than	0 .85,	or	more	than	1.18	(varies 	with	es timated
engine	load)



2 .	A veraged	air-fuel	ratio Less 	than	-20%,	or	more	than	20%

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N.2 .
Turn	the	Techstream	on.3 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.4 .
T urn	the	ignition	switch	off.5 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.6 .
Start	the	engine	and	warm	it	up	until	the	engine	coolant	temperature	reaches 	70°C 	(158°F)	or
higher	[A ].

7 .

Drive	the	vehic le	at	approximately	50 	mph	(80 	km/h)	to	70 	mph	(112	km/h)	for	5 	minutes 	or
more	[B].

HINT:

Drive�while�keeping�the�engine�load�as�stable�as�possible.

8 .

Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0101 .10.
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

11.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[B]�and�[C]�again.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

12.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

13.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14.

WIRING�DIAGRAM
Refer	to	DTC 	P 0102 	 	.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE



A

OK

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0101)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0101 A

P0101	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0101�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. CHECK�INTAKE�SYSTEM

(a)�Check�the�intake�system�for�vacuum�leak� 	.

OK:
No	leak	in	intake	s ys tem.

NG REPAIR�OR�REPLACE�INTAKE�SYSTEM



3. CHECK�PCV�HOSE�CONNECTIONS

(a)�Check�the�PCV�hose.

OK:
PCV 	hose	is 	connected	correc tly	and	is 	not	damaged.

NG REPAIR�OR�REPLACE�PCV�HOSE

OK REPLACE�MASS�AIR�FLOW�METER



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000U5B09CX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0102,P 0103:	Mass 	or	V olume	A ir	Flow	C ircuit	Low
Input	(2010	C orolla)

DTC P0102 Mass�or�Volume�Air�Flow�Circuit�Low�Input

DTC P0103 Mass�or�Volume�Air�Flow�Circuit�High�Input

DESCRIPTION
The	mass 	air	flow	meter	is 	a	sensor	that	measures 	the	amount	of	air	flowing	through	the	throttle	valve.

The	ECM	uses 	this 	information	to	determine	the	fuel	injec tion	time	and	to	provide	the	appropriate	air	fuel
ratio.

Ins ide	the	mass 	air	flow	meter,	there	is 	a	heated	platinum	wire	which	is 	exposed	to	the	flow	of	intake	air.

By	applying	a	spec ific 	elec tric al	current	to	the	wire,	the	ECM	heats 	it	to	a	given	temperature.	The	flow	of
incoming	air	cools 	both	the	wire	and	an	internal	thermis tor,	affec ting	their	res is tance.	T o	maintain	a
constant	current	value,	the	ECM	varies 	the	voltage	applied	to	these	components 	in	the	mass 	air	flow
meter.	T he	voltage	level	is 	proportional	to	the	air	flow	through	the	sensor,	and	the	ECM	uses 	it	to
calculate	the	intake	air	volume.

The	c ircuit	is 	cons truc ted	so	that	the	platinum	hot	wire	and	the	temperature	sensor	c reate	a	bridge
c ircuit,	and	the	power	trans is tor	is 	controlled	so	that	the	potentials 	of	A 	and	B	remain	equal	to	maintain
the	predetermined	temperature.

HINT:

When�any�of�these�DTCs�are�set,�the�ECM�enters�fail-safe�mode.�During�fail-safe�mode,�the�ignition�timing�is
calculated�by�the�ECM,�according�to�the�engine�RPM�and�throttle�valve�position.�Fail-safe�mode�continues�until�a
pass�condition�is�detected.



DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE 	A REA

P0102
Mass 	air	flow	meter	voltage	less 	than	0 .2	V 	for
3 	seconds
(1	trip	detec tion	logic )

O pen	or	short	in	mass 	air	flow
meter	c ircuit
Mass 	air	flow	meter
ECM

P0103
Mass 	air	flow	meter	voltage	more	than	4 .9 	V 	for
3 	seconds
(1	trip	detec tion	logic )

O pen	or	short	in	mass 	air	flow
meter	c ircuit
Mass 	air	flow	meter
ECM

HINT:

When�any�of�these�DTCs�are�set,�check�the�air-flow�rate�by�entering�the�following�menus:�Powertrain�/�Engine�and
ECT�/�Data�List�/�All�Data�/�MAF.

MA SS	A IR	FLOW	RA TE
(GM/SEC )

CO NDIT IO N MA LFUNCTIO N

A pproximately	0 .0 Engine	not	running
30 	seconds 	after	ignition
switch	tuned	to	O N

O pen	in	mass 	air	flow	meter
power	source	c ircuit
O pen	or	short	in	V G	c ircuit

0 .48 	or	more O pen	in	E2G	c ircuit

NOTICE:

Perform	the	inspec tion	with	the	vehic le	indoors 	and	on	a	level	surface.

Perform	the	inspec tion	of	the	mass 	air	flow	meter	while	it	is 	ins talled	to	the	air	c leaner	case
(ins talled	to	the	vehic le).
During	the	tes t,	do	not	use	an	exhaust	air	duct	on	the	exhaust	tail	pipe	assembly.

MONITOR�DESCRIPTION
I f	there	is 	a	defec t	in	the	mass 	air	flow	meter	or	an	open	or	short	c ircuit,	the	voltage	level	deviates 	from
the	normal	operating	range.	T he	ECM	interprets 	this 	deviation	as 	a	malfunc tion	in	the	mass 	air	flow	meter
c ircuit	and	sets 	a	DTC .

Example:

When	the	sensor	output	voltage	remains 	less 	than	0.2 	V ,	or	more	than	4 .9 	V ,	for	more	than	3 	seconds ,	the
ECM	sets 	a	DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	a	DTC 	is 	set	3 	seconds 	after	the	engine	is 	next	s tarted.

MONITOR�STRATEGY



Related	DTC s
P0102:	Mass 	air	flow	meter	range	check	(Low	voltage)
P0103:	Mass 	air	flow	meter	range	check	(H igh	voltage)

Required	Sensors/C omponents 	(Main) Mass 	air	flow	meter

Required	Sensors/C omponents 	(Related) C rankshaft	pos ition	sensor

Frequency	of	O peration C ontinuous

Duration 3 	seconds

MIL	O peration
Immediate:	Engine	RPM	les s 	than	4000 	rpm
2	driving	cyc les :	Engine	RPM	4000	rpm	or	more

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

TYPICAL�MALFUNCTION�THRESHOLDS
P0102

Mass 	air	flow	meter	voltage Less 	than	0 .2 	V

P0103

Mass 	air	flow	meter	voltage More	than	4.9	V

COMPONENT�OPERATING�RANGE

Mass 	air	flow	meter	voltage Between	0.2 	V 	and	4 .9	V

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
Idle	the	engine	for	5 	seconds 	[B].7 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 0102 	or	P0103.9 .
C heck	the	DTC 	judgment	result	[C ].

T ECHSTREAM
DISP LA Y

DESCRIPT IO N

NORMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[B]�and�[C]�again.

10.



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes 	/
P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

WIRING�DIAGRAM

INSPECTION�PROCEDURE
NOTICE:

Inspect�the�fuses�for�circuits�related�to�this�system�before�performing�the�following�inspection�procedure.

HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as�freeze
frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�determine�if�the�vehicle�was
moving�or�stationary,�if�the�engine�was�warmed�up�or�not,�if�the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other
data�from�the�time�the�malfunction.



A

PROCEDURE

1. READ�DTC�OUTPUT

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�DTC.

(e)�Read�the�DTCs.

Result:

RESULT PRO CEED	TO

DTC 	P0102	is 	output A

DTC 	P0103	is 	output B

HINT:

*:�The�value�must�change�when�the�throttle�valve�is�open�or�closed�with�the�engine�running.

B CHECK�HARNESS�AND�CONNECTOR�(SENSOR�GROUND)

2. INSPECT�MASS�AIR�FLOW�METER�(POWER�SOURCE�VOLTAGE)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:



OK

TESTER
CONNECT IO N

SWITCH
CONDIT IO N

SPEC IFIED
CO NDIT IO N

B2-3 	(+B)	-	Body
ground

Ignition	switch	O N 11 	to	14 	V

(d)�Reconnect�the�mass�air�flow�meter�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(INTEGRATION
RELAY�(EFI
MAIN�RELAY�-
MASS�AIR
FLOW�METER))

3. CHECK�HARNESS�AND�CONNECTOR�(MASS�AIR�FLOW�METER�-�ECM)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

B2-5 	(V G)	-	B31-118
(V G)

A lways Below	1 	Ω
B2-4 	(E2G)	-	B31-116
(E2G)

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED



OK

CONDIT IO N

B2-5 	(V G)	or	B31-118	(V G)
-	Body	ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�mass�air�flow�meter�connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(MASS�AIR
FLOW�METER�-
ECM)

4. INSPECT�MASS�AIR�FLOW�METER

(a)�Perform�On-vehicle�Inspection� 	.

(b)�Perform�Inspection� 	.

(c)�Inspect�the�function�of�the�mass�air�flow�meter.

(1)�Remove�the�mass�air�flow�meter�with�the�connector
connected.

(2)�Connect�the�Techstream�to�the�DLC3.

(3)�Turn�the�engine�switch�to�ON.

(4)�Turn�the�Techstream�on.

(5)�Enter�the�following�menus:�Powertrain�/�Engine�/�Data
List�/�MAF.

(6)�Blow�air�to�the�mass�air�flow�meter�and�check�that�the
intake�air�amount�reading�changes.

O K:
The	reading	changes .



NG
REPLACE
MASS�AIR
FLOW�METER

OK REPLACE�ECM

5. CHECK�HARNESS�AND�CONNECTOR�(SENSOR�GROUND)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT ION

B2-4 	(E2G)	-	Body
ground

A lways Below	1	Ω

(c)�Reconnect�the�mass�air�flow�meter�connector.

NG

CHECK
HARNESS�AND
CONNECTOR
(MASS�AIR
FLOW�METER�-
ECM)

OK
REPLACE�MASS
AIR�FLOW
METER

6. CHECK�HARNESS�AND�CONNECTOR�(MASS�AIR�FLOW�METER�-�ECM)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Disconnect�the�ECM�connector.



(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

B2-5 	(V G)	-	B31-118
(V G)

A lways Below	1 	Ω
B2-4 	(E2G)	-	B31-116
(E2G)

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

B2-5 	(V G)	or	B31-118	(V G)
-	Body	ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�mass�air�flow�meter�connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(MASS�AIR
FLOW�METER�-
ECM)

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6 .4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PF3094X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0112,P 0113:	Intake	A ir	Temperature	C ircuit	Low
Input	(2010	C orolla)

DTC P0112 Intake�Air�Temperature�Circuit�Low�Input

DTC P0113 Intake�Air�Temperature�Circuit�High�Input

DESCRIPTION

The	intake	air	temperature	sensor,	mounted	on	the	mass 	air	flow	meter,	monitors 	the	intake	air
temperature.	T he	intake	air	temperature	sensor	has 	a	built- in	thermis tor	with	a	res is tance	that	varies
ac cording	to	the	temperature	of	the	intake	air.	When	the	intake	air	temperature	becomes	low,	the
res is tance	of	the	thermis tor	inc reases .	When	the	temperature	becomes 	high,	the	res is tance	drops .
These	variations 	in	res is tance	are	transmitted	to	the	ECM	as 	voltage	changes 	(see	Fig.	1 ).
The	intake	air	temperature	sensor	is 	powered	by	a	5 	V 	supply	from	the	THA 	terminal	of	the	ECM,	via
res is tor	R	which	is 	located	ins ide	the	ECM.
Res is tor	R	and	the	intake	air	temperature	sensor	are	connec ted	in	series .	When	the	res is tance	value	of
the	intake	air	temperature	sensor	changes ,	according	to	changes 	in	the	intake	air	temperature,	the
voltage	at	terminal	THA 	also	varies .	Based	on	this 	s ignal,	the	ECM	increases 	the	fuel	injec tion	volume
when	the	engine	is 	cold	to	improve	driveability.

HINT:

When�any�of�DTCs�P0112�and�P0113�are�set,�the�ECM�enters�fail-safe�mode.�During�fail-safe�mode,�the�intake�air
temperature�is�estimated�to�be�20°C�(68°F)�by�the�ECM.�Fail-safe�mode�continues�until�a�pass�condition�is



detected.

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TRO UBLE 	A REA

P0112
Short	in	intake	air	temperature	sensor
c ircuit	for	0 .5 	seconds
(1 	trip	detec tion	logic)

Short	in	intake	air	temperature	sensor
c ircuit

Intake	air	temperature	sensor	(built	into
mass 	air	flow	meter)

ECM

P0113
O pen	in	intake	air	temperature	sensor
c ircuit	for	0 .5 	seconds
(1 	trip	detec tion	logic)

O pen	in	intake	air	temperature	sensor
c ircuit

Intake	air	temperature	sensor	(built	into
mass 	air	flow	meter)

ECM

HINT:

When�any�of�these�DTCs�are�set,�check�the�intake�air�temperature�by�entering�the�following�menus:�Powertrain
/�Engine�and�ECT�/�All�Data�/�Intake�Air.

TEMPERA TURE	DISPLA YED MA LFUNC TIO N

-40°C 	(-40°F) O pen	c ircuit

140°C 	(284°F)	or	higher Short	c ircuit

MONITOR�DESCRIPTION
The	ECM	monitors 	the	sensor	voltage	and	uses 	this 	value	to	calculate	the	intake	air	temperature.	When
the	sensor	output	voltage	deviates 	from	the	normal	operating	range,	the	ECM	interprets 	this 	as 	a
malfunction	in	the	intake	air	temperature	sensor	and	sets 	a	DTC .

Example:

I f	the	sensor	output	voltage	is 	more	than	4.91	V 	for	0 .5	seconds 	or	more,	the	ECM	determines 	that
there	is 	an	open	in	the	intake	air	temperature	sensor	c ircuit,	and	sets 	DTC 	P0113.	C onversely,	if	the
output	voltage	is 	les s 	than	0.18	V 	for	0 .5 	seconds 	or	more,	the	ECM	determines 	that	there	is 	a	short	in
the	sensor	c ircuit,	and	sets 	DTC 	P0112.

I f	the	malfunc tion	is 	not	repaired	success fully,	a	DTC 	is 	set	0 .5	seconds 	after	the	engine	is 	next
s tarted.

MONITOR�STRATEGY



Related	DTC s

P 0112:	Intake	air	temperature	sensor	range	check	(Low
voltage)
P 0113:	Intake	air	temperature	sensor	range	check	(High
voltage)

Required	Sensors/C omponents 	(Main) Intake	air	temperature	sensor

Required	Sensors/C omponents
(Related)

-

Frequency	of	O peration C ontinuous

Duration 0 .5	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

TYPICAL�MALFUNCTION�THRESHOLDS
P0112

Intake	air	temperature	sensor	voltage Less 	than	0.18	V 	[More	than	140°C 	(284°F)]

P0113

Intake	air	temperature	sensor	voltage More	than	4.91	V 	[Less 	than	-40°C 	(-40°F)]

COMPONENT�OPERATING�RANGE

Intake	air	temperature	sensor	voltage 0.18	to	4 .91 	V 	[-40	to	140°C 	(-40 	to	284°F)]

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.5 .
Wait	0 .5 	seconds 	or	more	[A ].6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0112 	or	P0113.8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

9 .

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .11.



HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

WIRING�DIAGRAM

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(INTAKE�AIR�TEMPERATURE)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.



A

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Intake�Air.

(e)�Read�the�value�displayed�on�the�Techstream.

OK:
Same	as 	ac tual	intake	air	temperature.
Result:

RESULT PRO CEED	TO

-40°C 	(-40°F) A

140°C 	(284°F)	or	higher B

Same	as 	ac tual	intake	air	temperature C

HINT:

I f	there	is 	an	open	c ircuit,	the	Techstream	indicates 	-40°C 	(-40°F).

I f	there	is 	a	short	c ircuit,	the	Techs tream	indicates 	140°C 	(284°F)	or	higher.

C CHECK�FOR�INTERMITTENT�PROBLEMS

B READ�VALUE�USING�TECHSTREAM�(CHECK�FOR
SHORT�IN�WIRE�HARNESS)

2. READ�VALUE�USING�TECHSTREAM�(CHECK�FOR�OPEN�IN�WIRE�HARNESS)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Connect�terminals�1�(THA)�and�2�(E2)�of�the�mass�air
flow�meter�wire�harness�side�connector.

(c)�Connect�the�Techstream�to�the�DLC3.

(d)�Turn�the�ignition�switch�to�ON.

(e)�Turn�the�Techstream�on.

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and
ECT�/�Intake�Air.



(g)�Read�the�value�displayed�on�the�Techstream.

Standard	V alue:
140°C 	(284°F)	or	higher

(h)�Reconnect�the�mass�air�flow�meter�connector.

NG

CHECK
HARNESS
AND
CONNECTOR
(MASS�AIR
FLOW
METER�-
ECM)

OK

REPLACE
MASS�AIR
FLOW
METER

3. CHECK�HARNESS�AND�CONNECTOR�(MASS�AIR�FLOW�METER�-�ECM)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER	CONNEC TIO N CONDIT IO N SPEC IFIED
CO NDIT ION

B2-1 	(THA )	-	B31-65
(THA )

A lways Below	1	Ω

B2-2 	(E2)	-	B31-88
(ETHA )

A lways Below	1	Ω

(d)�Reconnect�the�mass�air�flow�meter�connector.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR



REPLACE
HARNESS
OR
CONNECTOR
(MASS�AIR
FLOW
METER�-
ECM)

OK REPLACE
ECM

4. READ�VALUE�USING�TECHSTREAM�(CHECK�FOR�SHORT�IN�WIRE�HARNESS)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Connect�the�Techstream�to�the�DLC3.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Turn�the�Techstream�on.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and
ECT�/�Intake�Air.

(f)�Read�the�value�displayed�on�the�Techstream.

Standard	V alue:
-40°C 	(-40°F)

(g)�Reconnect�the�mass�air�flow�meter�connector.

NG

CHECK
HARNESS
AND
CONNECTOR
(MASS�AIR
FLOW
METER�-
ECM)

OK

REPLACE
MASS�AIR
FLOW
METER



5. CHECK�HARNESS�AND�CONNECTOR�(MASS�AIR�FLOW�METER�-�ECM)

(a)�Disconnect�the�mass�air�flow�meter�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER	CO NNEC T ION CONDIT ION SPEC IFIED
CO NDIT IO N

B2-1 	(THA )	or	B31-65
(THA )	-	Body	ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�mass�air�flow�meter�connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(MASS�AIR
FLOW
METER�-
ECM)

OK REPLACE
ECM



Last�Modif ied:�3-10-2010 6.4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000001WPH02PX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0111:	Intake	A ir	Temperature	Sensor	Gradient
T oo	H igh	(2010	C orolla)

DTC P0111 Intake�Air�Temperature�Sensor�Gradient�Too�High

DESCRIPTION

The	intake	air	temperature	sensor,	part	of	the	mass 	air	flow	meter,	monitors 	the	intake	air	temperature.
The	intake	air	temperature	sensor	has 	a	built-in	thermis tor	with	a	res is tance	that	varies 	according	to
the	temperature	of	the	intake	air.	When	the	intake	air	temperature	becomes 	low,	the	res is tance	of	the
thermis tor	inc reases .	When	the	temperature	becomes 	high,	the	res is tance	drops .	These	variations 	in
res is tance	are	transmitted	to	the	ECM	as 	voltage	changes 	(See	Fig.	1).
The	intake	air	temperature	sensor	is 	powered	by	a	5 	V 	supply	from	the	THA 	terminal	of	the	ECM,	via
res is tor	R	which	is 	located	ins ide	the	ECM.
Res is tor	R	and	the	intake	air	temperature	sensor	are	connec ted	in	series .	When	the	res is tance	value	of
the	intake	air	temperature	sensor	changes ,	according	to	changes 	in	the	intake	air	temperature,	the
voltage	at	terminal	THA 	also	varies .	Based	on	this 	s ignal,	the	ECM	increases 	the	fuel	injec tion	volume
when	the	engine	is 	cold	to	improve	driveability.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE
AREA

P0111

When	either	of	following	conditions 	is 	met	(2 	trip	detec tion	logic ):

In	duration	between	engine	warmed	up	and	next	engine	s tarts ,
change	in	intake	air	temperature	sensor	output	bellow	threshold

Mass 	air	flow
meter



DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE
AREA

During	engine	warming	up	after	cold	engine	s tarts ,	change	in
intake	air	temperature	sensor	output	bellow	threshold

MONITOR�DESCRIPTION

After�a�warm�engine�is�stopped

The	ECM	monitors 	the	intake	air	temperature	variation	in	the	period	from	when	the	engine	was	warmed
up	on	the	previous 	trip	until	the	next	engine	s tart.	I f	the	change	in	engine	coolant	temperature	sensor
output	is 	les s 	than	the	threshold,	it	is 	determined	that	a	malfunction	has 	oc curred	in	the	intake	air
temperature	sensor.	When	this 	is 	detec ted,	the	MIL	is 	illuminated	and	the	DTC 	is 	set.

After�a�cold�engine�is�started

The	monitor	runs 	when	the	engine	is 	s tarted	cold	after	5 	hours 	or	more	have	elapsed	s ince	the	engine
stopped.	I f	the	intake	air	temperature	sensor	output	variation	until	the	engine	has 	warmed	up
completely	is 	less 	than	the	threshold,	it	is 	determined	that	a	malfunc tion	has 	occurred	in	the	intake	air
temperature	sensor.	When	this 	is 	detec ted	in	2 	consecutive	driving	cyc les ,	the	M IL	is 	illuminated	and
the	DTC 	is 	set.

MONITOR�STRATEGY

Related	DTC s

P0111:	Intake	air	temperature	sensor	rationality	(A fter	engine
stop)
P0111:	Intake	air	temperature	sensor	rationality	(A fter	cold
engine	s tart)

Required	Sensors/C omponents
(Main)

Intake	air	temperature	sensor

Required	Sensors/C omponents
(Sub)

-

Frequency	of	O peration O nce	per	driving	cyc le

Duration 5	hours 	or	more

MIL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
All

Monitor	runs 	whenever	following	DTC s 	are	not	present None

After�Engine�Stop



T ime	after	engine	s tart 10 	seconds 	or	more

Battery	voltage 10 .5	V 	or	more

Engine	coolant	temperature	sensor	c ircuit O K

Engine	coolant	temperature	before	engine	s top 70°C 	(158°F)	or	more

T ime	that	mass 	air	flow	is 	low	before	engine	s top 2100 	seconds

A ccumulated	mass 	air	flow	amount	before	engine	s top 1864	g	or	more

Key-off	duration 30 	minutes

After�Cold�Engine�Start

Key-off	duration 5 	hours

T ime	after	engine	s tart 10	seconds 	or	more

Engine	coolant	temperature	sensor	c ircuit O K

Engine	coolant	temperature 70°C 	(158°F)	or	more

A ccumulated	mass 	air	flow	amount 1864	g	or	more

E ither	of	following	conditions 	1 	or	2 	is 	met: -

1 .	Duration	while	engine	load	is 	low 120 	seconds 	or	more

2 .	Duration	while	engine	load	is 	high 10	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS
After�Engine�Stop

Intake	air	temperature	change Less 	than	1°C 	(33 .8°F)

After�Cold�Engine�Start

Intake	air	temperature	change Less 	than	1°C 	(33 .8°F)

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	warm	it	up	until	the	engine	coolant	temperature	reaches 	75°C 	(167°F)	or
higher	[B].

6 .

Idle	the	engine	for	5 	minutes 	or	more	[C ].

HINT:

During�steps�[A]�through�[C],�if�the�change�in�the�intake�air�temperature�is�below�1°C�(1.8°F),�the
intake�air�temperature�sensor�(mass�air�flow�meter)�is�malfunctioning.�It�is�not�necessary�to
continue�this�procedure.

7 .

Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 0111 .9 .
C heck	the	DTC 	judgment	result	[D].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

10.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[E ]	and	[F].

Drive	the	vehic le	at	25 	mph	(40 	km/h)	or	more	for	a	total	of	5 	minutes 	or	more	[E].11.
C heck	the	DTC 	judgment	result	again	[F].

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[E]�and�[F]�again.

12.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

13.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

14.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

15.

WIRING�DIAGRAM
Refer	to	DTC 	P 0112 	 	.

INSPECTION�PROCEDURE

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0111)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.



(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0111	and	other	DTC s A

P0111 B

HINT:

If�any�DTCs�other�than�P0111�are�output,�troubleshoot�those�DTCs�first.

B REPLACE�MASS�AIR�FLOW�METER

A GO�TO�DTC�CHART



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PF509V X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0115,P 0117 ,P0118:	Engine	C oolant	T emperature
C ircuit	Malfunc tion	(2010 	C orolla)

DTC P0115 Engine�Coolant�Temperature�Circuit�Malfunction

DTC P0117 Engine�Coolant�Temperature�Circuit�Low�Input

DTC P0118 Engine�Coolant�Temperature�Circuit�High�Input

DESCRIPTION
A 	thermis tor,	whose	res is tance	value	varies 	ac cording	to	the	engine	coolant	temperature,	is 	built	into	the
engine	coolant	temperature	sensor.

The	s truc ture	of	the	sensor	and	its 	connection	to	the	ECM	are	s imilar	to	that	of	the	intake	air	temperature
sensor.

HINT:

When�any�of�DTCs�P0115,�P0117�and�P0118�are�set,�the�ECM�enters�fail-safe�mode.�During�fail-safe�mode,�the
engine�coolant�temperature�is�estimated�to�be�80°C�(176°F)�by�the�ECM.�Fail-safe�mode�continues�until�a�pass
condition�is�detected.

DTC
NO .

DTC 	DETEC T ION	CONDIT IO N TROUBLE	A REA

P0115
O pen	or	short	in	engine	coolant	temperature
sensor	c ircuit	for	0 .5	seconds 	(1 	trip	detec tion
logic )

O pen	or	short	in	engine	coolant
temperature	sensor	c ircuit
Engine	coolant	temperature
sensor
ECM

P0117
Short	in	engine	coolant	temperature	sensor	c ircuit
for	0 .5	seconds 	(1 	trip	detec tion	logic )

Short	in	engine	coolant
temperature	sensor	c ircuit
Engine	coolant	temperature
sensor
ECM

P0118
O pen	in	engine	coolant	temperature	sensor	c ircuit
for	0 .5	seconds 	(1 	trip	detec tion	logic )

O pen	in	engine	coolant
temperature	sensor	c ircuit



DTC
NO .

DTC 	DETEC T ION	CONDIT IO N TROUBLE	A REA

Engine	coolant	temperature
sensor
ECM

HINT:

When�any�of�these�DTCs�are�set,�check�the�engine�coolant�temperature�by�entering�the�following�menus:
Powertrain�/�Engine�and�ECT�/�Data�List�/�Coolant�Temp.

TEMPERA TURE	DISPLA YED MA LFUNC TION

-40°C 	(-40°F) O pen	c ircuit

140°C 	(284°F) Short	c ircuit

MONITOR�DESCRIPTION
The	engine	coolant	temperature	sensor	is 	used	to	monitor	the	engine	coolant	temperature.	The	engine
coolant	temperature	sensor	has 	a	thermis tor	with	a	res is tance	that	varies 	according	to	the	temperature	of
the	engine	coolant.	When	the	coolant	temperature	becomes 	low,	the	res is tance	in	the	thermis tor
inc reases .	When	the	temperature	becomes	high,	the	res is tance	drops .	T hese	variations 	in	res is tance	are
reflec ted	in	the	output	voltage	from	the	sensor.	The	ECM	monitors 	the	sensor	voltage	and	uses 	this 	value
to	calculate	the	engine	coolant	temperature.	When	the	sensor	output	voltage	deviates 	from	the	normal
operating	range,	the	ECM	interprets 	this 	as 	a	fault	in	the	engine	coolant	temperature	sensor	c ircuit	and
sets 	a	DTC .

Example:

I f	the	sensor	output	voltage	is 	more	than	4.91	V 	for	0 .5	seconds 	or	more,	the	ECM	determines 	that	there
is 	an	open	in	the	engine	coolant	temperature	sensor	c ircuit,	and	sets 	DTC 	P0118.	C onversely,	if	the
voltage	output	is 	les s 	than	0.14	V 	for	0 .5 	seconds 	or	more,	the	ECM	determines 	that	there	is 	a	short	in
the	sensor	c ircuit,	and	sets 	DTC 	P0117.

I f	the	malfunc tion	is 	not	repaired	success fully,	a	DTC 	is 	set	0 .5	seconds 	after	the	engine	is 	next	s tarted.

MONITOR�STRATEGY

Related	DTC s

P0115:	Engine	coolant	temperature	sensor	range	check
(Fluc tuating)
P0117:	Engine	coolant	temperature	sensor	range	check	(Low
voltage)
P0118:	Engine	coolant	temperature	sensor	range	check	(H igh
voltage)

Required	Sensors/C omponents 	(Main) Engine	coolant	temperature	sensor



Required	Sensors/C omponents
(Related)

-

Frequency	of	O peration Continuous

Duration 0 .5 	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

TYPICAL�MALFUNCTION�THRESHOLDS
P0115

Engine	coolant	temperature	sensor	voltage Less 	than	0.14	V ,	or	more	than	4.91	V

P0117

Engine	coolant	temperature	sensor	voltage Less 	than	0.14 	V 	[More	than	140°C 	(284°F)]

P0118

Engine	coolant	temperature	sensor	voltage More	than	4 .91 	V 	[Less 	than	-40°C 	(-40°F)]

COMPONENT�OPERATING�RANGE

Engine	coolant	temperature	sensor	voltage 0.14 	to	4 .91	V 	[-40 	to	140°C 	(-40	to	284°F)]

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.5 .
Wait	0 .5 	seconds 	or	more	[A ].6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0115 ,	P 0117	or	P0118.8 .
C heck	the	DTC 	judgment	result	[B].

T ECHSTREAM
DISPLA Y

DESCRIPT IO N

NORMA L
DTC 	judgment	completed
System	normal

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

9 .

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes
/	P ending.

10.

Read	Pending	DTC s .11.



HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

WIRING�DIAGRAM

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as�freeze
frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in�determining
whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether�the�air�fuel
ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(ENGINE�COOLANT�TEMPERATURE)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.



A

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Coolant�Temp.

(e)�Read�the�value�displayed�on�the�Techstream.

Standard	V alue:
Between	80°C 	and	100°C 	(176°F	and	212°F)	with	a	warm	engine.
Result:

RESULT PRO CEED	TO

-40°C 	(-40°F) A

140°C 	(284°F) B

Between	80°C 	and	100°C 	(176°F	and	212°F) C

HINT:

I f	there	is 	an	open	c ircuit,	the	Techstream	indicates 	-40°C 	(-40°F).

I f	there	is 	a	short	c ircuit,	the	Techs tream	indicates 	140°C 	(284°F).

C CHECK�FOR�INTERMITTENT�PROBLEMS

B READ�VALUE�USING�TECHSTREAM�(CHECK�FOR�SHORT
IN�WIRE�HARNESS)

2. READ�VALUE�USING�TECHSTREAM�(CHECK�FOR�OPEN�IN�WIRE�HARNESS)

(a)�Disconnect�the�engine�coolant�temperature�sensor
connector.

(b)�Connect�terminals�1�and�2�of�the�engine�coolant
temperature�sensor�connector�on�the�wire�harness�side.

(c)�Connect�the�Techstream�to�the�DLC3.

(d)�Turn�the�ignition�switch�to�ON.

(e)�Turn�the�Techstream�on.

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT



/�Data�List�/�Coolant�Temp.

(g)�Read�the�value�displayed�on�the�Techstream.

Standard	V alue:
140°C 	(284°F).

(h)�Reconnect�the�engine�coolant�temperature�sensor
connector.

NG

CHECK
HARNESS�AND
CONNECTOR
(ENGINE
COOLANT
TEMPERATURE
SENSOR�-
ECM)

OK

REPLACE
ENGINE
COOLANT
TEMPERATURE
SENSOR

3. CHECK�HARNESS�AND�CONNECTOR�(ENGINE�COOLANT�TEMPERATURE�SENSOR�-�ECM)

(a)�Disconnect�the�engine�coolant�temperature�sensor
connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CONNECTIO N

CONDIT ION SPEC IFIED
CONDIT ION

B58-2	-	B31-97 	(THW) A lways Below	1	Ω

B58-1	-	B31-96
(ETHW)

A lways Below	1	Ω

(d)�Reconnect�the�engine�coolant�temperature�sensor
connector.



(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(ENGINE
COOLANT
TEMPERATURE
SENSOR�-
ECM)

OK REPLACE�ECM

4. READ�VALUE�USING�TECHSTREAM�(CHECK�FOR�SHORT�IN�WIRE�HARNESS)

(a)�Disconnect�the�engine�coolant�temperature�sensor
connector.

(b)�Connect�the�Techstream�to�the�DLC3.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Turn�the�Techstream�on.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT
/�Data�List�/�All�Data�/�Coolant�Temp.

(f)�Read�the�value�displayed�on�the�Techstream.

Standard	V alue:
-40°C 	(-40°F)

(g)�Reconnect�the�engine�coolant�temperature�sensor
connector.

NG

CHECK
HARNESS�AND
CONNECTOR
(ENGINE
COOLANT
TEMPERATURE
SENSOR�-
ECM)

OK REPLACE
ENGINE



COOLANT
TEMPERATURE
SENSOR

5. CHECK�HARNESS�AND�CONNECTOR�(ENGINE�COOLANT�TEMPERATURE�SENSOR�-�ECM)

(a)�Disconnect�the�engine�coolant�temperature�sensor
connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDIT ION

B58-2	or	B31-97 	(THW)	-
Body	ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�engine�coolant�temperature�sensor
connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(ENGINE
COOLANT
TEMPERATURE
SENSOR�-
ECM)

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000WBY06ZX

Title:�2AZ-FE	ENGINE	C ONTRO L:	SFI	SYSTEM:	P0136-P 0139:	O xygen	Sensor	C ircuit	Malfunc tion	(Bank	1 	Sensor	2 )
(2010 	C orolla)

DTC P0136 Oxygen�Sensor�Circuit�Malfunction�(Bank�1�Sensor�2)

DTC P0137 Oxygen�Sensor�Circuit�Low�Voltage�(Bank�1�Sensor�2)

DTC P0138 Oxygen�Sensor�Circuit�High�Voltage�(Bank�1�Sensor�2)

DTC P0139 Oxygen�Sensor�Circuit�Slow�Response�(Bank�1�Sensor�2)

DESCRIPTION
A 	three-way	catalytic 	converter	(TWC )	is 	used	in	order	to	convert	the	carbon	monoxide	(CO ),	hydrocarbon	(HC ),	and
nitrogen	oxide	(NO x)	into	les s 	harmful	substances.	To	allow	the	three-way	catalytic 	converter	to	func tion	effectively,	it	is
necessary	to	keep	the	air	fuel	ratio	of	the	engine	near	the	s toichiometric 	air	fuel	ratio.	For	the	purpose	of	helping	the	ECM
to	deliver	accurate	air	fuel	ratio	control,	the	heated	oxygen	sensor	is 	used.

The	heated	oxygen	sensor	is 	located	behind	the	three-way	catalytic 	converter,	and	detects 	the	oxygen	concentration	in
the	exhaust	gas.	Since	the	s ensor	is 	integrated	with	the	heater	that	heats 	the	sens ing	portion,	it	is 	poss ible	to	detect	the
oxygen	concentration	even	when	the	intake	air	volume	is 	low	(the	exhaust	gas	temperature	is 	low).

When	the	air	fuel	ratio	becomes 	lean,	the	oxygen	concentration	in	the	exhaust	gas	is 	great.	The	heated	oxygen	sensor
informs 	the	ECM	that	the	pos t	three-way	catalytic 	converter	air	fuel	ratio	is 	lean	(low	voltage,	i.e.	less 	than	0 .45 	V ).

C onversely,	when	the	air	fuel	ratio	is 	richer	than	the	s toichiometric 	air-fuel	level,	the	oxygen	concentration	in	the	exhaus t
gas 	becomes 	small.	The	heated	oxygen	sensor	informs	the	ECM	that	the	post-TWC 	air	fuel	ratio	is 	ric h	(high	voltage,	i.e.
more	than	0 .45 	V ).	The	heated	oxygen	sensor	has	the	property	of	c hanging	its 	output	voltage	dras tically	when	the	air	fuel
ratio	is 	c lose	to	the	s toichiometric 	level.

The	ECM	uses 	the	supplementary	information	from	the	HO 2	s ensor	to	determine	whether	the	air	fuel	ratio	after	the
three-way	c atalytic 	converter	is 	rich	or	lean,	and	adjus ts 	the	fuel	injec tion	time	accordingly.	Thus ,	if	the	heated	oxygen
sensor	is 	working	improperly	due	to	internal	malfunc tions ,	the	ECM 	is 	unable	to	compensate	for	deviations 	in	the	primary
air	fuel	ratio	control.



DTC
NO .

DTC 	DETEC T IO N	CO NDIT IO N TROUBLE 	A REA

P0136

A bnormal	voltage	output:

During	active	air	fuel	ratio	control,	following	c onditions	(a)	and
(b)	met	for	certain	period	of	time	(2 	trip	detec tion	logic)

(a)	Heated	oxygen	sensor	voltage	does 	not	dec rease	to	less
than	0 .21	V

(b)	Heated	oxygen	sensor	voltage	does 	not	inc rease	to	more
than	0 .59	V

Low	impedance:

Sensor	impedance	less 	than	5 	Ω 	for	more	than	30 	s econds
when	ECM	presumes	sensor	to	being	warmed	up	and	operating
normally	(2 	trip	detec tion	logic)

O pen	or	s hort	in	heated
oxygen	sensor	(bank	1
sensor	2)	c ircuit
Heated	oxygen	s ensor
(bank	1 	sensor	2)
Heated	oxygen	s ensor
heater	(bank	1 	sensor	2)
A ir	fuel	ratio	sensor	(bank	1
sensor	1)
Gas	leaks 	from	exhaust
sys tem

P0137

Low	voltage	(open):

During	active	air	fuel	ratio	control,	following	c onditions	(a)	and
(b)	met	for	certain	period	of	time	(2 	trip	detec tion	logic)

(a)	Heated	oxygen	sensor	voltage	output	less 	than	0 .21	V

(b)	Target	air	fuel	ratio	rich

H igh	impedance:

Sensor	impedance	15	kΩ 	or	more	for	more	than	90	seconds
when	ECM	presumes	sensor	to	be	warmed	up	and	operating
normally	(2 	trip	detec tion	logic)

O pen	in	heated	oxygen
sensor	(bank	1 	sensor	2)
c ircuit
Heated	oxygen	s ensor
(bank	1 	sensor	2)
Heated	oxygen	s ensor
heater	(bank	1 	sensor	2)
A ir	fuel	ratio	sensor	(bank	1
sensor	1)
Gas	leaks 	from	exhaust
sys tem

P0138

High	voltage	(short):

During	active	air	fuel	ratio	control,	following	c onditions	(a)	and
(b)	met	for	certain	period	of	time	(2 	trip	detec tion	logic)

(a)	Heated	oxygen	sensor	voltage	output	0 .59	V 	or	more

(b)	Target	air	fuel	ratio	lean

Short	in	heated	oxygen
sensor	(bank	1 	sensor	2)
c ircuit
Heated	oxygen	s ensor
(bank	1 	sensor	2)
ECM



DTC
NO .

DTC 	DETEC T IO N	CO NDIT IO N TROUBLE 	A REA

Extremely	high	voltage	(short):

HO 2	s ensor	voltage	output	exceeds	1 .2 	V 	for	more	than	10
seconds	(2 	trip	detec tion	logic)

P 0139

Heated	oxygen	s ensor	(sensor	2)	voltage	does 	not	drop	to
below	0.2 	V 	immediately	after	fuel	c ut	s tarts 	(2	trip	detec tion
logic )
The	heated	oxygen	sensor	(sensor	2)	voltage	does 	not	drop
from	0 .35 	V 	to	0 .2 	V 	immediately	after	fuel	c ut	s tarts 	(2 	trip
detection	logic )

Short	in	heated	oxygen
sensor	(bank	1 	sensor	2)
c ircuit
Heated	oxygen	s ensor
(bank	1 	sensor	2)
ECM

for�Mexico�Models

DTC
NO .

DTC 	DETECT IO N	CONDITIONS TROUBLE 	A REA S

P0136 Not	applicable None

P0137

Low	voltage	(open):

During	active	air-fuel	ratio	c ontrol,	both	of	the	following
conditions 	are	met	for	a	certain	period	of	time	(2	trip	detec tion
logic ):

(a)	The	Heated	oxygen	sensor	voltage	output	is 	below	0 .21 	V .

(b)	The	target	air-fuel	ratio	is 	rich.

O pen	in	Heated	oxygen
sensor	(sensor	2)	c ircuit
Heated	oxygen	sensor
(sensor	2)
Heated	oxygen	sensor
heater	(sensor	2)
EFI 	relay
Gas	leak	from	exhaus t
sys tem

P0138 Not	applicable None

P0139 Not	applicable None

MONITOR�DESCRIPTION
1.�Active�Air�Fuel�Ratio�Control

The	ECM	usually	performs	air	fuel	ratio	feedback	control	so	that	the	air	fuel	ratio	sensor	output	indicates 	a	near
stoichiometric 	air	fuel	ratio.	T his 	vehic le	inc ludes 	active	air	fuel	ratio	control	in	addition	to	regular	air	fuel	ratio	control.	The
ECM	performs	ac tive	air	fuel	ratio	control	to	detec t	any	deterioration	in	the	three-way	c atalytic 	converter	and	heated
oxygen	sensor	malfunc tions 	(refer	to	the	diagram	below).

A c tive	air	fuel	ratio	control	is 	performed	for	approximately	15	to	20 	seconds 	while	driving	with	a	warm	engine.	During
ac tive	air	fuel	ratio	control,	the	air	fuel	ratio	is 	forc ibly	regulated	to	become	lean	or	rich	by	the	ECM.	I f	the	ECM	detec ts 	a
malfunc tion,	a	DTC 	is 	set.

2.�Abnormal�Voltage�Output�of�Heated�Oxygen�(HO2)�Sensor�(DTC�P0136)

While	the	ECM	is 	performing	ac tive	air	fuel	ratio	control,	the	air	fuel	ratio	is 	forc ibly	regulated	to	become	rich	or	lean.	I f	the
sensor	is 	not	func tioning	properly,	the	voltage	output	variation	is 	small.	For	example,	when	the	heated	oxygen	sensor
voltage	does 	not	dec rease	to	less 	than	0 .21 	V 	or	does 	not	inc rease	to	more	than	0 .59 	V 	during	ac tive	air	fuel	ratio	control,
the	ECM	determines 	that	the	sensor	voltage	output	is 	abnormal	and	sets 	DTC s 	P 0136 .



3.�Open�or�Short�in�Heated�Oxygen�Sensor�Circuit�(DTCs�P0137�or�P0138)

During	ac tive	air	fuel	ratio	control,	the	ECM	calculates 	the	oxygen	storage	c apac ity*	of	the	three-way	catalytic 	c onverter
by	forc ibly	regulating	the	air	fuel	ratio	to	become	rich	or	lean.

I f	the	heated	oxygen	sensor	has 	an	open	or	short,	or	the	voltage	output	of	the	sensor	noticeably	dec reases ,	the	oxygen
storage	capac ity	indicates 	an	extraordinarily	high	value.	Even	if	the	ECM	attempts 	to	continue	regulating	the	air	fuel	ratio
to	become	rich	or	lean,	the	heated	oxygen	s ensor	output	does 	not	change.

While	performing	active	air	fuel	ratio	control,	when	the	target	air	fuel	ratio	is 	rich	and	the	heated	oxygen	sensor	voltage
output	is 	0 .21	V 	or	less 	(lean),	the	ECM	interprets 	this 	as 	an	abnormally	low	sensor	output	voltage	and	s ets 	DTC 	P 0137.
When	the	target	air	fuel	ratio	is 	lean	and	the	voltage	output	is 	0 .59 	V 	or	more	(rich)	during	ac tive	air	fuel	ratio	c ontrol,	the
ECM	determines	that	the	sensor	voltage	output	is 	abnormally	high,	and	s ets 	DTC 	P0138.

HINT:

DTC�P0138�is�also�set�if�the�heated�oxygen�sensor�voltage�output�is�more�than�1.2�V�for�10�seconds�or�more.

*:�The�three-way�catalytic�converter�has�the�capability�to�store�oxygen.�The�oxygen�storage�capacity�and�the�emission�purification
capacity�of�the�three-way�catalytic�converter�are�mutually�related.�The�ECM�determines�whether�the�catalyst�has�deteriorated,�based

on�the�calculated�oxygen�storage�capacity�value� �.



4.�High�or�Low�Impedance�of�Heated�Oxygen�Sensor�(DTCs�P0136�or
P0137)

During	normal	air	fuel	ratio	feedback	control,	there	are	small	variations 	in	the
exhaust	gas	oxygen	c oncentration.	In	order	to	continuous ly	monitor	the	s light
variation	of	the	heated	oxygen	sensor	s ignal	while	the	engine	is 	running,	the
impedance*	of	the	sensor	is 	measured	by	the	ECM .	The	ECM	determines 	that	there
is 	a	malfunction	in	the	sensor	when	the	measured	impedance	deviates 	from	the
standard	range.

*:	The	effective	res is tance	in	an	alternating	current	elec tric al	c ircuit.

HINT:

The	impedance	cannot	be	measured	us ing	an	ohmmeter.
DTC 	P0136	indicates 	the	deterioration	of	the	heated	oxygen	sensor.	The	ECM
sets 	the	DTC s	by	calculating	the	impedance	of	the	sensor	when	the	typical
enabling	conditions 	are	satis fied	(2 	driving	cyc les).
DTC 	P0137	indicates 	an	open	or	short	c ircuit	in	the	heated	oxygen	sensor	(2
driving	cyc les).	The	ECM	sets 	the	DTC s 	when	the	impedance	of	the	sensor
exceeds 	the	threshold	of	15	kΩ .

5.�Abnormal�Voltage�Output�of�Heated�Oxygen�Sensor�During�Fuel-cut�(DTC�P0139)



The	sensor	output	voltage	drops 	to	below	0 .2	V 	(extremely	Lean	status)	immediately	when	the	vehic le	decelerates 	and	fuel
cut	is 	operating.	I f	the	voltage	does 	not	drop	to	below	0.2 	V 	for	7 	seconds	or	more,	or	voltage	does 	not	drop	from	0.35	V 	to
0.2	V 	for	1	seconds,	the	ECM	determines 	that	the	sensor	response	has 	deteriorated,	illuminates 	the	MIL	and	sets 	a	DTC .

MONITOR�STRATEGY

Related	DTC s

P0136:	Heated	oxygen	sensor	output	voltage	(O utput	voltage)
P0136:	Heated	oxygen	sensor	impedance	(Low)
P0137:	Heated	oxygen	sensor	output	voltage	(Low	voltage)
P0137:	Heated	oxygen	sensor	impedance	(H igh)
P0138:	Heated	oxygen	sensor	output	voltage	(High	voltage)
P0138:	Heated	oxygen	sensor	output	voltage	(Extremely	high)
P0139:	Heated	oxygen	sensor	output	voltage	during	fuel	cut

Required	Sensors/C omponents
(Main)

Heated	oxygen	sensor	(sensor	2)

Required	Sensors/C omponents
(Related)

C rankshaft	pos ition	s ensor
Engine	coolant	temperature	sensor
Mass 	air	flow	meter
Throttle	pos ition	s ensor

Frequency	of	O peration
O nce	per	driving	c yc le:	A c tive	air	fuel	ratio	control	detection,	Heated	oxygen	sensor
output	voltage	during	fuel	cut
C ontinuous :	O ther

Duration

20 	seconds:	Heated	oxygen	sensor	output	(O utput	voltage,	H igh	voltage,	Low
voltage)
30 	seconds:	Heated	oxygen	sensor	impedance	(Low)
90 	seconds:	Heated	oxygen	sensor	impedance	(H igh)
10 	seconds:	Heated	oxygen	sensor	voltage	(Extremely	high)
7 	s econds:	Heated	oxygen	sensor	voltage	during	fuel	cut

MIL	O peration 2 	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

All:

Monitor	runs 	whenever	following	DTC s	are
not	pres ent

P0016 	(V V T 	Sys tem	Bank	1	-	M isalignment)
P0031,	P 0032 	(A ir	Fuel	Ratio	Sensor	Heater	-	Sensor	1)
P0037,	P 0038 	(Heated	O xygen	Sensor	Heater	-	Sensor	2)
P0102,	P 0103 	(Mass	A ir	Flow	Meter)
P0112,	P 0113 	(Intake	A ir	T emperature	Sensor)
P0115,	P 0117 ,	P 0118	(Engine	C oolant	Temperature	Sensor)
P0120,	P 0121 	P0122,	P 0123,	P 0220,	P0222,	P 0223,	P 2135	(Throttle
Pos ition	Sensor)
P0125 	(Insuffic ient	Engine	C oolant	Temperature	for	C losed	Loop	Fuel
C ontrol)
P0128 	(Thermos tat)
P0171,	P 0172 	(Fuel	System)
P0301,	P 0302 ,	P 0303,	P 0304	(M is fire)
P0335 	(C rankshaft	P os ition	Sensor)
P0340 	(C amshaft	P os ition	Sensor)
P0451,	P 0452 ,	P 0453	(EV A P 	System)



P0500 	(V ehic le	Speed	Sensor)
P2195,	P 2196 ,	P 2237,	P 2238,	P 2239,	P2252,	P 2253,	P 2A 00	(A ir	Fuel
Ratio	Sensor	-	Sensor	1)

Heated�Oxygen�Sensor�Output�Voltage�(Output�Voltage,�High�Voltage�and�Low�Voltage):

A ctive	air	fuel	ratio	control Executing

A ctive	air	fuel	ratio	control	begins 	when	all	of	following	conditions 	are	met: -

Battery	voltage 11 	V 	or	more

Engine	coolant	temperature 75°C 	(167°F)	or	more

Idling O FF

Engine	RPM Less 	than	4000	rpm

A ir	fuel	ratio	sensor	status A c tivated

Fuel	sys tem	s tatus C losed	loop

Fuel	cut O FF

Engine	load 10 	to	80%

Shift	pos ition
A /T 	models :	4th	or	more
M/T 	models :	3th	or	more

Heated�Oxygen�Sensor�Impedance�(Low):

Battery	voltage 11 	V 	or	more

Estimated	sensor	temperature Less 	than	700°C 	(1292°F)

ECM	monitor C ompleted

DTC 	P 0607 Not	set

Heated�Oxygen�Sensor�Impedance�(High):

Battery	voltage 11	V 	or	more

Estimated	sensor	temperature 450°C 	(842°F)	or	more,	less 	than	750°C 	(1382°F)

DTC 	P 0607 Not	set

Heated�Oxygen�Sensor�Output�Voltage�(Extremely�High):

Battery	voltage 11	V 	or	more

T ime	after	engine	s tart 2 	s econds	or	more

Heated�oxygen�sensor�voltage�during�fuel�cut:

Engine	coolant	temperature 75°C 	(167°F)	or	more

C atalyst	temperature 400°C 	(752°F)	or	more

Fuel	cut Executing

TYPICAL�MALFUNCTION�THRESHOLDS
Heated�Oxygen�Sensor�Output�Voltage�(Output�voltage):



E ither	of	following	conditions 	are	met: 1	or	2

1 .	A ll	of	following	c onditions 	(a),	(b)	and	(c )	are	met -

(a)	C ommanded	air	fuel	ratio 14 .3 	or	less

(b)	Rear	heated	oxygen	sensor	voltage 0.21 	to	0 .59 	V

(c)	O xygen	s torage	c apac ity	of	catalys t 2.0	g	or	more

2 .	A ll	of	following	c onditions 	(d),	(e)	and	(f)	are	met -

(d)	C ommanded	air	fuel	ratio 14 .9 	or	more

(e)	Rear	heated	oxygen	sensor	voltage 0.21 	to	0 .59 	V

(f)	O xygen	storage	capac ity	of	c atalyst 2.0 	g	or	more

Heated�Oxygen�Sensor�Output�Voltage�(Low�output�voltage):

A ll	of	following	conditions	(a),	(b)	and	(c)	are	met -

(a)	C ommanded	air	fuel	ratio 14 .3 	or	less

(b)	Rear	heated	oxygen	sensor	voltage Less 	than	0.21 	V

(c)	O xygen	Storage	C apac ity	of	C atalys t 2.0 	g	or	more

Heated�Oxygen�Sensor�Output�Voltage�(High�output�voltage):

A ll	of	following	conditions	(a),	(b)	and	(c)	are	met -

(a)	C ommanded	air	fuel	ratio 14 .9 	or	more

(b)	Rear	heated	oxygen	sensor	voltage More	than	0.59 	V

(c)	O xygen	Storage	C apac ity	of	C atalys t 2.0 	g	or	more

Heated�Oxygen�Sensor�Impedance�(Low):

Duration	of	following	c ondition 30 	s econds	or	more

Heated	oxygen	sensor	impedance Less 	than	5	Ω

Heated�Oxygen�Sensor�Impedance�(High):

Duration	of	following	c ondition 90 	s econds	or	more

Heated	oxygen	sensor	impedance 15 	kΩ 	or	more

Heated�Oxygen�Sensor�Output�Voltage�(Extremely�High):

Duration	of	following	c ondition 10	seconds	or	more

Heated	oxygen	sensor	voltage 1.2 	V 	or	more

Heated�Oxygen�Sensor�Voltage�During�Fuel-cut:

Duration	until	rear	heated	oxygen	sensor	voltage	drops 	to	0 .2 	V 	after	fuel	cut 7 	s econds 	or	more

Duration	that	rear	oxygen	sensor	voltage	drops 	from	0 .35 	V 	to	0 .2 	V 	during	fuel	cut 1 	s econds 	or	more

COMPONENT�OPERATING�RANGE



Duration	of	following	c ondition 30	seconds	or	more

Heated	oxygen	sensor	voltage Less 	than	1 .2 	V

MONITOR�RESULT
Refer	to	CHECKING	MONITO R	STA TUS	 	.

CONFIRMATION�DRIVING�PATTERN

P0136,
P0137
and
P0138

Connect	the	Techs tream	to	the	DLC3.1.
Turn	the	ignition	switch	to	ON	and	turn	the	Techs tream	on.2.

C lear	the	DTC s	(even	if	no	DTC s 	are	stored,	perform	the	c lear	DTC 	procedure)	 	.3 .
Turn	the	ignition	switch	off.4 .
Turn	the	ignition	switch	to	ON	and	turn	the	Techs tream	on	[A ].5 .
Start	the	engine	and	warm	it	up	until	the	engine	coolant	temperature	reaches 	75°C 	(167°F)	or	higher	[B].6 .
With	the	transmiss ion	in	4th	gear	or	higher,	drive	the	vehic le	at	37	to	75 	mph	(60 	to	120 	km/h)	for	10	minutes 	or
more	[C ].

7.

Enter	the	following	menus:	P owertrain	/	Engine	/	U tility	/	A ll	Readines s.8.
Input	the	DTC :	P 0136,	P 0137	or	P0138.9.
C heck	the	DTC 	judgment	result	[D].

TECHSTREAM
DISP LA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
System	normal

A BNO RMAL
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	c onditions

10.



TECHSTREAM
DISP LA Y

DESCRIPT IO N

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	whic h	do	not	fulfill	DTC 	preconditions 	has 	reached	ECU
memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[C]�and�[D].

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes	/	P ending.11.
Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal	trip	and

check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	system	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

P0139

Connect	the	Techs tream	to	the	DLC3.1.
Turn	the	ignition	switch	to	ON	and	turn	the	Techs tream	on.2.

C lear	the	DTC s	(even	if	no	DTC s 	are	stored,	perform	the	c lear	DTC 	procedure)	 	.3 .
Turn	the	ignition	switch	off.4 .
Turn	the	ignition	switch	to	ON	and	turn	the	Techs tream	on	[A ].5 .
Start	the	engine	and	warm	it	up	until	the	engine	coolant	temperature	reaches 	75°C 	(167°F)	or	higher	[B].6 .
Drive	the	vehic le	at	37 	mph	(60 	km/h),	and	then	decelerate	the	vehic le	by	releas ing	the	accelerator	pedal	for	7
seconds 	or	more	to	perform	the	fuel	cut	[C ].

7 .

Enter	the	following	menus:	P owertrain	/	Engine	/	U tility	/	A ll	Readines s.8.
Input	the	DTC :	P 0139.9.



Check	the	DTC 	judgment	result	[D].

TECHSTREAM
DISP LA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
System	normal

A BNO RMAL
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	c onditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	whic h	do	not	fulfill	DTC 	preconditions 	has 	reached	ECU
memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�move�the�shift�lever�to�2�and�then�perform�steps�[C]�through
[D]�again.

10.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes	/	P ending.11.
Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal	trip	and

check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	system	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Malfunctioning�areas�can�be�identified�by�performing�the�Control�the�Injection�Volume�for�A/F�sensor�function�provided�in�the
Active�Test.�The�Control�the�Injection�Volume�for�A/F�sensor�function�can�help�to�determine�whether�the�air�fuel�ratio�sensor,
heated�oxygen�(HO2)�sensor�and�other�potential�trouble�areas�are�malfunctioning.

The�following�instructions�describe�how�to�conduct�the�Control�the�Injection�Volume�for�A/F�sensor�operation�using�the
Techstream.

Connec t	the	Techs tream	to	the	DLC 3.1 .
Start	the	engine.2.
Turn	the	Techs tream	on.3 .
Warm	up	the	engine	at	an	engine	speed	of	2500 	rpm	for	approximately	90	seconds .4 .
Select	the	following	menu	items:	Powertrain	/	Engine	and	EC T 	/	A c tive	Tes t	/	C ontrol	the	Injec tion	V olume	for	A /F
sensor.

5 .

Perform	the	A c tive	Tes t	operation	with	the	engine	idling	(press 	the	RIGHT	or	LEFT 	button	to	change	the	fuel	injec tion
volume).

6 .

Monitor	the	output	voltages 	of	the	air	fuel	ratio	and	heated	oxygen	sensors 	(A FS	V oltage	B1	S1 	and	O 2S	B1	S2)
displayed	on	the	T echs tream.

7 .

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	sensor	operation	lowers 	the	fuel	injec tion	volume	by	12.5%	or	inc reases
the	injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.



TECHSTREAM	DISPLAY 	(SENSOR) INJECT IO N	VO LUME STA TE VO LTAGE

A FS	V oltage	B1	S1
(A ir	fuel	ratio)

+25% Rich Less 	than	3 .1 	V

-12.5% Lean More	than	3 .4 	V

O 2S	B1	S2
(Heated	oxygen)

+25% Rich More	than	0 .55 	V

-12.5% Lean Less 	than	0.4	V

NOTICE:
The�air�fuel�ratio�sensor�has�an�output�delay�of�a�few�seconds�and�the�heated�oxygen�sensor�has�a�maximum�output�delay�of
approximately�20�seconds.

CA SE A IR	FUEL	RAT IO 	SENSOR	(SENSOR	1)
OUTPUT 	VO LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

1 -

2

A /F
sensor
A /F
sensor
heater
A /F
sensor
c ircuit

3

HO 2
sensor
HO 2
sensor
heater
HO 2
sensor
c ircuit

4

Injec tor
Fuel
pressure
Gas	leak
from
exhaus t
sys tem

Following	the	C ontrol	the	Injec tion	V olume	for	A /F	sensor	procedure	enables 	technic ians 	to	c heck	and	graph	the
voltage	outputs 	of	both	the	air	fuel	ratio	and	heated	oxygen	sensors .
To	display	the	graph,	selec t	the	following	menu	items:	P owertrain	/	Engine	and	EC T 	/	A c tive	T es t	/	C ontrol	the
Injec tion	V olume	for	A /F	Sensor	/	A /F	C ontrol	Sys tem	/	A FS	V oltage	B1	S1	and	O 2S	B1	S2;	then	pres s	the



A

graph	button	on	the	Data	L is t	view.

HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as�freeze�frame�data�the
moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in�determining�whether�the�vehicle�was�running�or
stopped,�whether�the�engine�was�warmed�up�or�not,�whether�the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at
the�time�of�a�malfunction.

PROCEDURE

1. READ�DTC�OUTPUT�(DTC�P0136,�P0137,�P0138�OR�P0139)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0138 A

P0137 B

P0136 C

P0139 D

D READ�VALUE�USING�TECHSTREAM�(OUTPUT�VOLTAGE�OF�HEATED
OXYGEN�SENSOR)

C READ�VALUE�USING�TECHSTREAM�(OUTPUT�VOLTAGE�OF�HEATED
OXYGEN�SENSOR)

B CHECK�FOR�EXHAUST�GAS�LEAK

2. READ�VALUE�USING�TECHSTREAM�(OUTPUT�VOLTAGE�OF�HEATED�OXYGEN�SENSOR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Data�List�/�A/F�Control�System�/�O2S�B1



A

OK

S2.

(e)�Allow�the�engine�to�idle.

(f)�Read�the�heated�oxygen�sensor�output�voltage�while �idling.

Result:

RESULT PRO CEED	TO

1.0 	V 	or	more A

Less 	than	1 .0 	V B

B PERFORM�ACTIVE�TEST�USING�TECHSTREAM

3. INSPECT�HEATED�OXYGEN�SENSOR�(CHECK�FOR�SHORT)

(a)�Disconnect�the�heated�oxygen�sensor�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CO NNEC TION CONDIT IO N SPEC IFIED	CO NDITIO N

2	(+B)	-	4 	(E2)
A lways 10	kΩ 	or	higher

2 	(+B)	-	3 	(O X1B)

(c)�Reconnect�the�heated�oxygen�sensor�connector.

NG REPLACE�HEATED�OXYGEN
SENSOR

4. CHECK�HARNESS�AND�CONNECTOR�(CHECK�FOR�SHORT)

(a)�Turn�the�ignition�switch�to�off�and�wait�for�5�minutes�or�more.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:



TESTER	CO NNEC TION CONDIT IO N SPEC IFIED	CONDITIO N

B31-47	(HT1B)	-	B31-64 	(O X1B) A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS
OR�CONNECTOR

OK REPLACE�ECM

5. PERFORM�ACTIVE�TEST�USING�TECHSTREAM

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Start�the�engine�and�warm�it�up.

(e)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Active�Test�/�Control�the�Injection�Volume.

(f)�Change�the�fuel�injection�volume�using�the�Techstream,�and�monitor�the�voltage�output�of�air�fuel�ratio
and�heated�oxygen�sensors�displayed�on�the�Techstream.

HINT:

Change	the	fuel	injec tion	volume	within	the	range	of	-12%	and	+12%.	The	injec tion	volume	can	be	changed	in	1%
graduations 	within	the	range.
The	A /F	s ensor	is 	displayed	as 	A FS	V oltage	B1 	S1,	and	the	HO 2	sensor	is 	displayed	as 	O 2S	B1	S2	on	the
Techstream.

Result:

TECHSTREAM	DISP LA Y 	(SENSOR) VO LTAGE	V ARIA TIO N PROC EED	TO

A FS	V oltage	B1	S1 	(A /F)

A lternates 	between	more	and	less 	than	3 .3 	V O K

Remains 	at	more	than	3 .3 	V NG

Remains 	at	less 	than	3.3 	V NG

HINT:

A�normal�heated�oxygen�sensor�voltage�(O2S�B1�S2)�reacts�in�accordance�with�increases�and�decreases�in�fuel�injection�volumes.
When�the�air�fuel�ratio�sensor�voltage�remains�at�either�less�or�more�than�3.3�V�despite�the�heated�oxygen�sensor�indicating�a
normal�reaction,�the�air�fuel�ratio�sensor�is�malfunctioning.



OK

NG REPLACE�AIR�FUEL�RATIO�SENSOR

6. INSPECT�AIR�FUEL�RATIO�SENSOR

HINT:

This�air�fuel�ratio�sensor�test�is�to�check�the�air�fuel�ratio�sensor�current�during�the�fuel-cut.�When�the�sensor�is�normal,�the�sensor
current�will�indicate�below�3.0�mA�in�this�test.

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Drive�the�vehicle�according�to�the�drive�pattern�listed�below:

(1)�Warm�up�the�engine�until�the�engine�coolant�temperature�reaches�75°C�(167°F)�or�more.

(2)�Drive�the�vehicle�at�60�km/h�(40�mph)�or�more�and�decelerate�the�vehicle�for�5�seconds�or�more.

(3)�Repeat�the�deceleration�above�at�least�3�times.



(e)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Monitor�/�O2�Sensor�/�Details.

(f)�Confirm�that�RANGE�B1S1�is�either�Pass�or�Fail.�If�the�Techstream�shows�Incomplete,�re-check�RANGE
B1S1�after�performing�the�drive�pattern.

(g)�Select�the�RANGE�B1S1.

(h)�Read�the�Test�Value.

Standard	current:
Less 	than	3 .0 	mA

HINT:

If�the�Techstream�shows�Incomplete�again,�increase�the�vehicle�speed�and�use�second�gear�to�decelerate�the�vehicle.�Refer�to�the
CONFIRMATION�DRIVING�PATTERN.

NG REPLACE�AIR�FUEL�RATIO�SENSOR

OK REPLACE�HEATED�OXYGEN�SENSOR

7. READ�VALUE�USING�TECHSTREAM�(OUTPUT�VOLTAGE�OF�HEATED�OXYGEN�SENSOR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Start�the�engine.

(e)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Data�List�/�A/F�Control�System�/�O2S�B1
S2.

(f)�After�warming�up�the�engine,�run�the�engine�at�an�engine�speed�of�2500�rpm�for�3�minutes.

(g)�Read�the�output�voltage�of�the�heated�oxygen�sensor�when�the�engine�rpm�is�suddenly�increased.

HINT:

Quickly�accelerate�the�engine�to�4000�rpm�3�times�using�the�accelerator�pedal.

Standard:
Fluc tuates 	between	0 .4	V 	or	less 	and	0.5 	V 	or	more.

NG CHECK�FOR�EXHAUST�GAS�LEAK



OK

8. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(INJECTION�VOLUME)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Start�the�engine�and�warm�it�up.

(e)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Active�Test�/�Control�the�Injection�Volume.

(f)�Change�the�fuel�injection�volume�using�the�Techstream,�and�monitor�the�voltage�output�of�air�fuel�ratio
and�heated�oxygen�sensors�displayed�on�the�Techstream.

HINT:

Change	the	fuel	injec tion	volume	within	the	range	of	-12%	and	+12%.	The	injec tion	volume	can	be	changed	in	1%
graduations 	within	the	range.
The	A /F	s ensor	is 	displayed	as 	A FS	V oltage	B1 	S1,	and	the	HO 2	sensor	is 	displayed	as 	O 2S	B1	S2	on	the
Techstream.

Result:

TECHSTREAM	DISP LA Y 	(SENSOR) VO LTAGE	V ARIA TIO N PROC EED	TO

A FS	V oltage	B1	S1 	(A /F)

A lternates 	between	more	and	less 	than	3 .3 	V O K

Remains 	at	more	than	3 .3 	V NG

Remains 	at	less 	than	3.3 	V NG

HINT:

A�normal�heated�oxygen�sensor�voltage�(O2S�B1�S2)�reacts�in�accordance�with�increases�and�decreases�in�fuel�injection�volumes.
When�the�air�fuel�ratio�sensor�voltage�remains�at�either�less�or�more�than�3.3�V�despite�the�heated�oxygen�sensor�indicating�a
normal�reaction,�the�air�fuel�ratio�sensor�is�malfunctioning.



OK

OK

NG REPLACE�AIR�FUEL�RATIO�SENSOR

OK CHECK�ENGINE�TO�DETERMINE�CAUSE�OF�EXTREMELY�RICH�OR�LEAN
ACTUAL�AIR�FUEL�RATIO

9. CHECK�FOR�EXHAUST�GAS�LEAK

OK:
No	gas 	leaks .

NG REPAIR�OR�REPLACE�EXHAUST�GAS�LEAK�POINT

10. INSPECT�HEATED�OXYGEN�SENSOR�(HEATER�RESISTANCE)�

NG REPLACE�HEATED�OXYGEN�SENSOR

11. CHECK�HARNESS�AND�CONNECTOR�(HEATED�OXYGEN�SENSOR�-�ECM)

(a)�Disconnect�the�heated�oxygen�sensor�connector.



OK

NEXT

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	res is tance	(C heck	for	open):

TESTER	CONNEC TIO N CONDIT ION SPEC IFIED	CONDITIO N

B24-1 	(HT1B)	-	B31-47	(HT1B)

A lways Below	1 	ΩB24-3 	(O X1B)	-	B31-64	(O X1B)

B24-4 	(E2)	- 	B31 -87	(EX1B)

Standard	res is tance	(C heck	for	short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDITION

B24-1 	(HT1B)	or	B31-47 	(HT1B)	-	Body
ground

A lways 10	kΩ 	or	higher
B24-3 	(O X1B)	or	B31-64 	(O X1B)	-	Body
ground

(d)�Reconnect�the�heated�oxygen�sensor�connector.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS
OR�CONNECTOR

12. REPLACE�HEATED�OXYGEN�SENSOR

(a)�Replace�the�heated�oxygen�sensor� 	.

13. PERFORM�CONFIRMATION�DRIVING�PATTERN

HINT:

Refer�to�the�Confirmation�Driving�Pattern�for�P0136,�P0137�and�P0138.



NEXT

NEXT

NEXT

14. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P0136,�P0137�OR�P0138)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Utility�/�All�Readiness.

(e)�Input�DTCs:�P0136,�P0137�and�P0138.�Check�the�DTC�MONITOR�is�Normal.�If�DTC�MONITOR�is
Incomplete,�perform�the�drive�pattern�increasing�the�vehicle�speed�and�using�second�gear�to�decelerate
the�vehicle.

Result:

RESULT PRO CEED	TO

NO RMA L
(No	DTC 	output)

A

A BNO RMA L
(P0136,	P0137	or	P0138	detected)

B

B REPLACE�AIR�FUEL�RATIO�SENSOR

A END

15. REPLACE�AIR�FUEL�RATIO�SENSOR

(a)�Replace�the�air�fuel�ratio�sensor� 	.

16. PERFORM�CONFIRMATION�DRIVING�PATTERN

HINT:

Refer�to�the�Confirmation�Driving�Pattern�for�P0136,�P0137�and�P0138.



17. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P0136�OR�P0138)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Utility�/�All�Readiness.

(e)�Input�DTCs:�P0136�or�P0138.�Check�the�DTC�MONITOR�is�Normal.�If�DTC�MONITOR�is�Incomplete,
perform�the�drive�pattern�increasing�the�vehicle �speed�and�using�second�gear�to�decelerate�the�vehicle.

Result:

RESULT PROCEED	TO

NO RMA L
(No	DTC 	output)

A

A BNO RMA L
(P0136	or	P0138	detec ted)

B

B REPLACE�HEATED�OXYGEN�SENSOR

A END

18. READ�VALUE�USING�TECHSTREAM�(OUTPUT�VOLTAGE�OF�HEATED�OXYGEN�SENSOR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Data�List�/�A/F�Control�System�/�O2S�B1
S2.

(e)�Allow�the�engine�to�idle.

(f)�Read�the�heated�oxygen�sensor�output�voltage�while �idling.

Result:

RESULT PRO CEED	TO

1.0 	V 	or	higher A

Below	1.0	V B

B CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P0139�IS�OUTPUT�AGAIN)



A

OK

19. INSPECT�HEATED�OXYGEN�SENSOR�(CHECK�FOR�SHORT)

(a)�Disconnect�the�heated�oxygen�sensor�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	res is tance:

TESTER	CO NNEC TION CONDIT IO N SPEC IFIED	CO NDITIO N

2	(+B)	-	4 	(E2)
A lways 10	kΩ 	or	higher

2 	(+B)	-	3 	(O X1B)

(c)�Reconnect�the�heated�oxygen�sensor�connector.

NG REPLACE�HEATED�OXYGEN
SENSOR

20. CHECK�HARNESS�AND�CONNECTOR�(CHECK�FOR�SHORT)

(a)�Turn�the�ignition�switch�off�and�wait�for�5�minutes�or�more.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	res is tance:

TESTER	CO NNEC TION CONDIT IO N SPEC IFIED	CONDITIO N

B31-47	(HT1B)	-	B31-64 	(O X1B) A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS
OR�CONNECTOR

OK REPLACE�ECM



21. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P0139�IS�OUTPUT�AGAIN)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON�and�turn�the�Techstream�on.

(c)�Clear�the�DTC�(even�if�no�DTC�are�stored,�perform�the�clear�DTC�procedure)� 	.

(d)�Turn�the�ignition�switch�off.

(e)�Turn�the�ignition�switch�to�ON�and�turn�the�Techstream�on�[A].

(f)�Start�the�engine�and�warm�it�up�until�the�engine�coolant�temperature�reaches�75°C�(167°F)�or�more�[B].

(g)�Drive�the�vehicle�at�37�mph�(60�km/h),�and�then�decelerate�the�vehicle�by�releasing�the �accelerator�pedal
for�5�seconds�or�more�to�perform�the�fuel�cut�[C].

(h)�Select�the�following�menu�items:�Powertra in�/�Engine�and�ECT�/�Utility�/�All�Readiness.

(i)�Input�DTC:�P0139.�Check�the�DTC�MONITOR�is�NORMAL.�If�DTC�MONITOR�is�INCOMPLETE,�perform�the
drive�pattern�increasing�the�vehicle�speed�and�using�second�gear�to�decelerate�the�vehicle.

Result:

RESULT PRO CEED	TO

A BNO RMA L
(P0139	detec ted)

A

NO RMA L
(No	DTC 	output)

B

B CHECK�FOR�INTERMITTENT�PROBLEMS

A REPLACE�HEATED�OXYGEN�SENSOR



Last�Modif ied:�3-10-2010 6.4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PFB0A 7X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0116:	Engine	C oolant	Temperature	C ircuit	Range
/	Performance	P roblem	(2010	C orolla)

DTC P0116 Engine�Coolant�Temperature�Circuit�Range�/�Performance�Problem

DESCRIPTION
Refer	to	DTC 	P 0115 	 	.

DTC
NO .

DTC 	DETECT IO N	CO NDIT IO N TRO UBLE 	A REA

P0116

When	either	of	following	conditions 	met	(2 	trip	detec tion	logic )

During	engine	warming	up	after	cold	engine	s tarts ,
change	in	Engine	C oolant	Temperature	(EC T)	sensor
output	bellow	threshold
In	duration	between	warmed	engine	s topped	and	next
cold	engine	s tarts ,	change	in	ECT 	sensor	output
bellow	threshold

Thermos tat
Engine	coolant
temperature
sensor

For	Mexico	Models:
C ase	1:
Engine	C oolant	T emperature	(ECT )	between	35°C 	and	60°C
(95°F	and	140°F)	when	engine	s tarted,	and	conditions 	(a)	and
(b)	met	(2 	trip	detec tion	logic )

(a)	V ehic le	driven	at	varying	speeds 	(accelerated	and
decelerated)
(b)	ECT 	remains 	within	3°C 	(37 .4°F)	of	initial	EC T
C ase	2:
EC T 	more	than	60°C 	(140°F)	when	engine	s tarted,	and
conditions 	(a)	and	(b)	met	(6 	trip	detec tion	logic )

(a)	V ehic le	driven	at	varying	speeds 	(accelerated	and
decelerated)
(b)	ECT 	measurements 	remain	within	1°C 	(33.8°F)	of	initial
EC T 	on	6 	succes s ive	occas ions

MONITOR�DESCRIPTION
The	engine	coolant	temperature	sensor	is 	used	to	monitor	the	engine	coolant	temperature.	The	engine
coolant	temperature	sensor	has 	a	built-in	thermis tor	with	a	res is tance	that	varies 	according	to	the
temperature	of	the	engine	coolant.	When	the	engine	coolant	temperature	becomes	low,	the	res is tance	of
the	thermis tor	inc reases .	When	the	temperature	becomes	high,	the	res is tance	drops .	T hese	variations
in	the	res is tance	are	reflec ted	in	the	voltage	output	from	the	engine	coolant	temperature	sensor.



The	ECM	monitors 	the	sensor	voltage	and	uses 	this 	value	to	calculate	the	engine	coolant	temperature.
I f	the	sensor	voltage	output	deviates 	from	the	normal	operating	range,	the	ECM	interprets 	this 	deviation
as 	a	malfunction	in	the	engine	coolant	temperature	sensor	and	sets 	the	DTC .

Examples:

Upon	s tarting	the	engine,	the	engine	coolant	temperature	is 	between	35°C 	and	60°C 	(95°F
and	140°F).	I f	the	engine	coolant	temperature	remains 	within	3°C 	(37°F)	of	the	s tating
temperature	after	driving	for	250	seconds ,	the	DTC 	is 	set	(2 	trip	detec tion	logic ).
Upon	s tarting	the	engine,	the	engine	coolant	temperature	is 	over	60°C 	(140°F).	I f	the	engine
coolant	temperature	remains 	within	1°C 	(34°F)	of	the	s tarting	temperature	after	driving	for
250 	seconds ,	the	DTC 	is 	set	(6 	trip	detec tion	logic ).

ECT�sensor�high�side�stuck�monitor�(only�for�Mexico�models)

The	ECM	monitors 	the	sensor	voltage	and	uses 	this 	value	to	calculate	the	EC T.	I f	the	sensor	voltage
output	deviates 	from	the	normal	operating	range,	the	ECM	interprets 	this 	deviation	as 	a	malfunc tion	in
the	EC T 	sensor	and	sets 	the	DTC .

Examples:

Upon	s tarting	the	engine,	the	EC T 	is 	between	35°C 	and	60°C 	(95°F	and	140°F).	I f	after
driving	for	250	seconds ,	the	EC T 	remains 	within	3°C 	(37.4°F)	of	the	s tarting	temperature,	the
DTC 	is 	set	(2 	trip	detec tion	logic ).
Upon	s tarting	the	engine,	the	EC T 	is 	over	60°C 	(140°F).	I f	after	driving	for	250 	seconds ,	the
ECM	remains 	within	1°C 	(33 .8°F)	of	the	s tarting	temperature,	the	DTC 	is 	set	(6 	trip	detec tion
logic ).

MONITOR�STRATEGY

Related	DTC s
P 0116:	Engine	coolant	temperature	sensor	cold	s tart
monitor
P 0116:	Engine	coolant	temperature	sensor	soak	monitor

Required	Sensors/C omponents 	(Main) Engine	coolant	temperature	sensor

Required	Sensors/C omponents
(Related)

None

Frequency	of	O peration O nce	per	driving	c yc le

Duration 5 	hours 	or	more

MIL	O peration 2 	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
Engine�Coolant�Temperature�Sensor�Cold�Start�Monitor

Monitor	runs 	whenever	following	DTC s 	are	not	present None



Battery	voltage 10.5 	V 	or	more

T ime	after	engine	s tart 1 	second	or	more

Engine	coolant	temperature	at	engine	s tart
Less 	than	60°C
(140°F)

Intake	air	temperature	sensor	c ircuit O K

Soak	time 0 	or	more

A ccumulated	mass 	air	flow 490 	g	or	more

Engine Running

Fuel	cut O FF

Difference	between	engine	coolant	temperature	at	engine	s tart	and	intake	air
temperature

Less 	than	40°C
(104°F)

Engine�Coolant�Temperature�Sensor�Soak�Monitor

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Battery	voltage 10 .5 	V 	or	more

Engine Running

Soak	time 5	hours 	or	more

E ither	(a)	or	(b)	condition	met -

(a)	Engine	coolant	temperature 60°C 	(140°F)	or	more

(b)	A ccumulated	MA F 846	g	or	more

TYPICAL�MALFUNCTION�THRESHOLDS
Engine�Coolant�Temperature�Sensor�Cold�Start�Monitor

Engine	coolant	temperature	sensor	value	change Less 	than	5°C 	(41°F)

Engine�Coolant�Temperature�Sensor�Soak�Monitor

Difference	between	current	engine	coolant	temperature	sensor	value	and	previous
engine	coolant	temperature	sensor	value	when	engine	s topped

Less 	than	5°C
(41°F)

COMPONENT�OPERATING�RANGE

Engine	coolant
temperature

Engine	coolant	temperature	sensor	value	changes 	in	accordance	with	ac tual
engine	coolant	temperature



CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .
Enter	the	following	menu	items:	Powertrain	/	Engine	/	Data	Lis t	/	C oolant	T emp.3 .
C heck	that	the	coolant	temperature	is 	60°C 	(140°F)	or	les s .4 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.5 .
T urn	the	ignition	switch	off.6 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].7 .
Start	the	engine	and	idle	it	for	5 	minutes 	or	more	[B].

HINT:

If�the�engine�coolant�temperature�does�not�change�by�5°C�(9°F)�or�higher,�the�engine�coolant
temperature�sensor�is�malfunctioning.�It�is�not�necessary�to�continue�this�procedure.

8 .

Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0116 .10.
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

11.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[D]�and�[E].

Drive	the	vehic le	at	25 	mph	(40 	km/h)	or	more	for	a	total	of	5 	minutes 	or	more	[D].

HINT:

In�the�event�of�the�drive�pattern�being�interrupted�(possibly�due�to�factors�such�as�traffic
conditions),�the�drive�pattern�can�be�resumed.

12.

C heck	the	DTC 	judgment	result	again	[E ].

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[D]�and�[E]�again.

13.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

14.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

15.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

16.

INSPECTION�PROCEDURE
HINT:

I f	any	of	DTC s 	P0115,	P0117,	P 0118 	or	P0125	are	set	s imultaneous ly	with	DTC 	P 0116 ,	the
engine	coolant	temperature	sensor	may	have	an	open	or	a	short	c ircuit.	T roubleshoot	those	DTCs
firs t.
Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition



A

information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0116)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0116 A

P0116	and	other	DTC s B

B GO�TO�DTC�CHART

2. INSPECT�THERMOSTAT

(a)�Remove�the�thermostat� 	.

(b)�Measure�the�valve�opening�temperature�of�the�thermostat.

Standard	V alue:
80 	to	84°C 	(176	to	183°F)

HINT:

In�addition�to�the�above�check,�confirm�that�the�valve�is�completely�closed�when�the�temperature�is�below�the
standard.

(c)�Reinstall�the�thermostat� 	.



NG REPLACE�THERMOSTAT

OK REPLACE�ENGINE�COOLANT�TEMPERATURE
SENSOR



Last�Modif ied:�3-10-2010 6 .4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PF609UX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0120-P0123 ,P0220,P0222,P 0223,P2135:
Throttle	/	P edal	P os ition	Sensor	/	Switch	"A "	C ircuit	Malfunction	(2010 	C orolla)

DTC P0120 Throttle�/�Pedal�Position�Sensor�/�Switch�"A"�Circuit�Malfunction

DTC P0121
Throttle�/�Pedal�Position�Sensor�/�Switch�"A"�Circuit�Range�/�Performance
Problem

DTC P0122 Throttle�/�Pedal�Position�Sensor�/�Switch�"A"�Circuit�Low�Input

DTC P0123 Throttle�/�Pedal�Position�Sensor�/�Switch�"A"�Circuit�High�Input

DTC P0220 Throttle�/�Pedal�Position�Sensor�/�Switch�"B"�Circuit

DTC P0222 Throttle�/�Pedal�Position�Sensor�/�Switch�"B"�Circuit�Low�Input

DTC P0223 Throttle�/�Pedal�Position�Sensor�/�Switch�"B"�Circuit�High�Input

DTC P2135 Throttle�/�Pedal�Position�Sensor�/�Switch�"A"�/�"B"�Voltage�Correlation

DESCRIPTION
HINT:

These	DTC s 	relate	to	the	throttle	pos ition	sensor.

The	throttle	pos ition	sensor	is 	mounted	on	the	throttle	body,	and	detec ts 	the	opening	angle	of	the
throttle	valve.	This 	sensor	is 	a	non-contac t	type.	I t	uses 	Hall-effec t	elements 	in	order	to	yield	accurate
s ignals 	even	in	extreme	conditions .



The	throttle	pos ition	sensor	has 	2 	sensor	c ircuits ,	each	of	which	transmits 	a	s ignal,	V TA 1 	and	V TA 2.
V TA 1	is 	used	to	detec t	the	throttle	valve	angle	and	V TA 2	is 	used	to	detec t	malfunc tions 	in	V TA 1.	The
sensor	s ignal	voltages 	vary	between	0 	V 	and	5 	V 	in	proportion	to	the	throttle	valve	opening	angle,	and
are	transmitted	to	the	V TA 	terminals 	of	the	ECM.

A s 	the	valve	c loses ,	the	sensor	output	voltage	dec reases 	and	as 	the	valve	opens ,	the	sensor	output
voltage	increases .	The	ECM	calculates 	the	throttle	valve	opening	angle	ac cording	to	these	s ignals 	and
controls 	the	throttle	ac tuator	in	response	to	driver	inputs .	T hese	s ignals 	are	also	used	in	calculations
such	as 	air-fuel	ratio	correc tion,	power	enrichment	correc tion	and	fuel-cut	control.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TRO UBLE 	A REA

P0120

O utput	voltage	of	V TA 1 	quickly	fluc tuates 	beyond	lower
and	upper	malfunc tion	thresholds 	for	2 	seconds 	or	more
when	accelerator	pedal	depressed
(1	trip	detec tion	logic )

Throttle	pos ition
sensor	(built	into
throttle	body)



DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TRO UBLE 	A REA

ECM

P0121
Difference	between	V TA 1	and	V TA 2	voltages 	less 	than	0 .8
V ,	or	more	than	1.6	V 	for	2 	seconds 	(1 	trip	detec tion	logic)

Throttle	pos ition
sensor	(built	into
throttle	body)
Throttle	pos ition
sensor	c ircuit
ECM

P0122
O utput	voltage	of	V TA 1 	0.2	V 	or	les s 	for	2 	seconds 	or
more	when	accelerator	pedal	depres sed
(1	trip	detec tion	logic )

Throttle	pos ition
sensor	(built	into
throttle	body)

Short	in	V TA 1	c ircuit

O pen	in	V C 	c ircuit

ECM

P0123
O utput	voltage	of	V TA 1 	4.54	V 	or	more	for	2 	seconds 	or
more	when	accelerator	pedal	depres sed
(1	trip	detec tion	logic )

Throttle	pos ition
sensor	(built	into
throttle	body)

O pen	in	V TA 1	c ircuit

O pen	in	E2	c ircuit

Short	between	V C 	and
V TA 1	c ircuits

ECM

P0220

O utput	voltage	of	V TA 2 	quickly	fluc tuates 	beyond	lower
and	upper	malfunc tion	thresholds 	for	2 	seconds 	or	more
when	accelerator	pedal	depressed
(1	trip	detec tion	logic )

Throttle	pos ition
sensor	(built	into
throttle	body)

ECM

P0222
O utput	voltage	of	V TA 2 	1.75	V 	or	less 	for	2 	seconds 	or
more	when	accelerator	pedal	depres sed
(1	trip	detec tion	logic )

Throttle	pos ition
sensor	(built	into
throttle	body)

Short	in	V TA 2	c ircuit

O pen	in	V C 	c ircuit

ECM



DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TRO UBLE 	A REA

P0223

O utput	voltage	of	V TA 2 	4.8	V 	or	more,	and	V TA 1	between
0.2 	V 	and	2 .02 	V ,	for	2 	seconds 	or	more	when	accelerator
pedal	depressed
(1	trip	detec tion	logic )

Throttle	pos ition
sensor	(built	into
throttle	body)

O pen	in	V TA 2	c ircuit

O pen	in	E2	c ircuit

Short	between	V C 	and
V TA 2	c ircuits

ECM

P2135

E ither	condition	(a)	or	(b)	met	(1 	trip	detec tion	logic ):
(a)	Difference	between	output	voltages 	of	V TA 1 	and	V TA 2
0.02	V 	or	less 	for	0 .5 	seconds 	or	more
(b)	O utput	voltage	of	V TA 1 	0.2	V 	or	less ,	and	V TA 2	1 .75
V 	or	less ,	for	0 .4	seconds 	or	more

Short	between	V TA 1
and	V TA 2	c ircuits

Throttle	pos ition
sensor	(built	into
throttle	body)

ECM

HINT:

When	any	of	these	DTC s 	are	set,	check	the	throttle	valve	opening	angle	by	entering	the	following
menus:	P owertrain	/	Engine	and	EC T 	/	Data	Lis t	/	ETCS	/	T hrottle	Pos ition	No.	1 	and	Throttle
Pos ition	No.	2 .

Throttle	Pos ition	No.	1 	denotes 	the	V TA1 	s ignal,	and	Throttle	Pos ition	No.	2 	denotes 	the	V TA 2
s ignal.

Reference	(Normal	C ondition):

TECHSTREAM
DISP LA Y

A CCELERA TOR	PEDA L	FULLY
RELEA SED

ACCELERA TO R	PEDA L	FULLY
DEPRESSED

Throttle	Pos ition	No.
1

0.5 	to	1 .1 	V 3 .3	to	4 .9	V

Throttle	Pos ition	No.
2

2.1 	to	3 .1 	V 4 .6	to	5 .0	V

MONITOR�DESCRIPTION
P0120,	P 0122 ,	P 0123,	P0220,	P0223,	P 2135

The	ECM	uses 	the	throttle	pos ition	sensor	to	monitor	the	throttle	valve	opening	angle.	There	are
several	checks 	that	the	ECM	performs 	to	confirm	the	proper	operation	of	the	throttle	pos ition	sensor.

A 	spec ific 	voltage	difference	is 	expec ted	between	the	sensor	terminals ,	V TA 1	and	V TA 2,	for
each	throttle	valve	opening	angle.	I f	the	difference	between	V TA 1	and	V TA 2 	is 	incorrec t,	the



ECM	interprets 	this 	as 	a	malfunction	in	the	sensor	c ircuit,	and	sets 	a	DTC .

V TA 1	and	V TA 2	each	have	a	spec ific 	voltage	range.	I f	V TA1 	or	V TA 2 	is 	outs ide	the	normal
operating	range,	the	ECM	interprets 	this 	as 	a	malfunction	in	the	sensor	c ircuit,	and	sets 	a
DTC .

V TA 1	and	V TA 2	should	never	be	c lose	to	the	same	voltage	level.	I f	V TA 1 	is 	within	0 .02 	V 	of
V TA 2,	the	ECM	determines 	that	there	is 	a	short	c ircuit	in	the	sensor	c ircuit,	and	sets 	a	DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	a	DTC 	is 	set	10 	seconds 	after	the	engine	is 	next
s tarted.

P0121

This 	sensor	transmits 	two	s ignals :	V TA 1 	and	V TA 2.	V TA 1 	is 	used	to	detec t	the	throttle	opening	angle
and	V TA 2	is 	used	to	detec t	malfunc tions 	in	V TA 1.	The	ECM	performs	several	checks 	to	confirm	the
proper	operation	of	the	TP 	sensor	and	V TA 1.

For	each	throttle	opening	angle,	a	spec ific 	voltage	difference	is 	expected	between	the	outputs 	of	V TA 1
and	V TA 2.	I f	the	output	voltage	difference	between	the	two	s ignals 	deviates 	from	the	normal	operating
range,	the	ECM	interprets 	this 	as 	a	malfunction	in	the	TP 	sensor.	The	ECM 	illuminates 	the	M IL	and
stores 	the	DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	the	DTC 	is 	s tored	2 	seconds 	after	the	engine	is 	next
s tarted.

MONITOR�STRATEGY

Related	DTC s

P 0120:	Throttle	pos ition	sensor	1 	range	check
(Fluc tuating)
P 0121:	Throttle	pos ition	sensor	rationality
P 0122:	Throttle	pos ition	sensor	1 	range	check	(Low
voltage)
P 0123:	Throttle	pos ition	sensor	1 	range	check	(H igh
voltage)
P 0220:	Throttle	pos ition	sensor	2 	range	check
(Fluc tuating)
P 0222:	Throttle	pos ition	sensor	2 	range	check	(Low
voltage)
P 0223:	Throttle	pos ition	sensor	2 	range	check	(H igh
voltage)
P 2135:	Throttle	pos ition	sensor	range	check	(C orrelation)

Required	Sensors/C omponents 	(Main) Throttle	pos ition	sensor

Required	Sensors/C omponents
(Related)

-

Frequency	of	O peration C ontinuous

Duration

Within	2 	seconds :	P 0121
2 	seconds :	P0120,	P0122,	P 0123 ,	P 0220 ,	P0222	and
P 0223
0 .5	seconds:	P2135	C ase	1



0 .4	seconds:	P2135	C ase	2

M IL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
P0120,�P0122,�P0123,�P0220,�P0222,�P0223,�P2135

Monitor	runs 	whenever	following	DTC s 	not	present None

E ither	of	following	conditions 	A 	or	B	met -

A .	Ignition	switch	O N 0 .012	seconds 	or	more

B.	E lec tronic 	throttle	ac tuator	power O N

P0121

Monitor	runs 	whenever	following	DTC s 	not	present None

E ither	of	following	conditions 	A 	or	B	is 	met -

A .	Ignition	switch O N

B.	E lec tronic 	throttle	motor	power O N

Throttle	pos ition	sensor	malfunction	(P 0120,	P 0122 ,	P 0123 ,	P0220,	P0222,	P 0223 ,
P 2135)

Not
detec ted

TYPICAL�MALFUNCTION�THRESHOLDS
P0120

V TA 1	voltage 0.2 	V 	or	less ,	or	4 .54 	V 	or	more

P0121

E ither	of	following	conditions 	is 	met -

Difference	of	throttle	pos ition	sensor	voltage	between	V TA 1	and	(V TA 2	x	0.8) H igher	than	1.6	V

Difference	of	throttle	pos ition	sensor	voltage	between	V TA 1	and	(V TA 2	x	0.8) Lower	than	0.8 	V

P0122

V TA 1	voltage 0.2 	V 	or	less

P0123



V TA 1	voltage 4 .54	V 	or	more

P0220

V TA 2	voltage 1.75	V 	or	les s ,	or	4 .8 	V 	or	more

P0222

V TA 2	voltage 1.75	V 	or	les s

P0223

V TA 2	voltage	when	V TA 1 	0 .2	V 	or	more,	and	2.02	V 	or	less 4 .8	V 	or	more

P2135�Case�1

Difference	between	V TA 1 	and	V TA 2	voltages 0 .02 	V 	or	les s

P2135�Case�2

V TA 1	voltage 0.2 	V 	or	less

V TA 2	voltage 1.75	V 	or	les s

COMPONENT�OPERATING�RANGE

V TA 1	voltage 0.2 	to	4 .54	V

V TA 2	voltage 1.75 	to	4 .8	V

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
With	the	vehic le	s tationary,	fully	depress 	and	release	the	accelerator	pedal	[B].7 .
Idle	the	engine	for	2 	seconds 	or	more	[C ].8 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0120 ,	P 0121,	P0122,	P0123,	P 0220 ,	P 0222,	P0223	or	P 2135 .10.
C heck	the	DTC 	judgment	result	[D].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

11.



I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	and	[D]
again.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

12.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

13.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14.

FAIL-SAFE
When	any	of	these	DTC s,	as 	well	as 	other	DTC s 	relating	to	E lec tronic 	T hrottle	C ontrol	System
malfunctions ,	are	set,	the	ECM	enters 	fail-safe	mode.	During	fail-safe	mode,	the	ECM	cuts 	the	current
to	the	throttle	ac tuator,	and	the	throttle	valve	is 	returned	to	a	6 .5°	throttle	angle	by	the	return	spring.
The	ECM	then	adjus ts 	the	engine	output	by	controlling	the	fuel	injec tion	(intermittent	fuel-cut)	and
ignition	timing,	in	accordance	with	the	accelerator	pedal	angle,	to	allow	the	vehic le	to	continue	at	a
minimal	speed.	I f	the	ac celerator	pedal	is 	depressed	firmly	and	gently,	the	vehic le	can	be	driven	s lowly.

Fail-safe	mode	continues 	until	a	pas s 	condition	is 	detec ted,	and	the	ignition	switch	is 	then	turned	to	off.

WIRING�DIAGRAM

INSPECTION�PROCEDURE



HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(THROTTLE�POSITION�SENSOR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�ETCS�/�Throttle
Position�No.�1�and�Throttle�Position�No.�2.

(e)�Read�the�values�displayed�on�the�Techstream.

Result:

WHEN	A CCELERA TOR	PEDA L
RELEA SED

WHEN	A CCELERA TOR	PEDA L
DEPRESSED

TRO UBLE	A REA PROC EED
TO

THROTTLE
POSIT IO N	NO .

1

THRO TTLE
PO SIT IO N	NO .

2

THRO TTLE
PO SIT ION	NO .

1

THRO TTLE
POSIT ION	NO .

2

0 	to	0 .2 	V 0 	to	0 .2	V 0 	to	0 .2	V 0	to	0 .2 	V VC 	c ircuit	open

A

4 .5	to	5 .0 	V 4 .5 	to	5 .0 	V 4 .5 	to	5 .0	V 4.5 	to	5 .0	V E2 	c ircuit	open

0 	to	0 .2 	V ,
or	4 .5	to	5 .0	V

2 .1 	V 	to	3 .1	V
(Fail-s afe)

0	to	0 .2	V ,
or	4 .5 	to	5 .0 	V

2.1	V 	to	3 .1	V
(Fail-safe)

V TA 1	c ircuit
open	or	ground
short

0 .6	V 	to	1 .4	V
(Fail-safe)

0 	to	0 .2	V ,
or	4 .5	to	5 .0 	V

0.6 	V 	to	1 .4 	V
(Fail-safe)

0	to	0 .2 	V ,
or	4 .5	to	5 .0	V

V TA 2	c ircuit
open	or	ground
short

0 .5	to	1 .1 	V 2 .1 	to	3 .1 	V
3.2 	to	4 .8	V
(Not	fail-safe)

4.6	to	5 .0	V
(Not	fail-safe)

Throttle	pos ition
sensor	c ircuit
normal

B

HINT:

DTC 	P0121 	is 	s tored	when	the	voltages 	output	from	V TA 1	and	V TA 2	are	not	cons is tent	with	the
charac teris tics 	of	the	sensors .	T herefore,	check	the	Freeze	Frame	Data	when	this 	DTC 	is 	output.
Use	the	following	formula	to	confirm	relative	fluc tuations 	in	voltage.

Features 	of	sensor	output:



A

V TA 2	x	0 .8 	is 	approximately	equal	to	V TA 1	+	1 .11 	V
V TA 1:	Throttle	Pos ition	No.	1
V TA 2:	Throttle	Pos ition	No.	2

I f	DTC 	P 0121 	is 	output,	proceed	to	the	"C HECK	HARNESS	AND	CO NNECTO R	(THRO TTLE
PO SIT IO N	SENSO R	-	ECM)".

B CHECK�WHETHER�DTC�OUTPUT�RECURS�(THROTTLE
POSITION�SENSOR�DTCS)

2. CHECK�HARNESS�AND�CONNECTOR�(THROTTLE�POSITION�SENSOR�-�ECM)

(a)�Disconnect�the�throttle�body�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNEC T ION CONDIT ION SPEC IFIED	CO NDIT IO N

B25-5	(V C )	-	B31-67 	(V CTA ) A lways Below	1	Ω

B25-6	(V TA )	-	B31-115 	(V TA 1) A lways Below	1	Ω

B25-4	(V TA 2)	-	B31-114	(V TA 2) A lways Below	1	Ω



OK

TESTER	CO NNEC T ION CONDIT ION SPEC IFIED	CO NDIT IO N

B25-3	(E2)	-	B31-91	(ETA ) A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

B25-5	(V C )	or	B31-67 	(V CTA )	-	Body	ground A lways 10	kΩ 	or	higher

B25-6	(V TA )	or	B31-115	(V TA 1)	-	Body	ground A lways 10	kΩ 	or	higher

B25-4	(V TA 2)	or	B31-114	(V TA 2)	-	Body	ground A lways 10	kΩ 	or	higher

(d)�Reconnect�the�throttle�body�connector.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(THROTTLE�POSITION�SENSOR�-�ECM)

3. INSPECT�ECM�(VC�VOLTAGE)

(a)�Disconnect�the�throttle�body�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CONNECT IO N

CONDIT ION SPEC IFIED
CONDIT IO N

B25-5	(V C )	-	B25-3
(E2)

Ignition	switch
O N

4.5 	to	5 .5 	V

(d)�Reconnect�the�throttle�body�connector.

NG REPLACE
ECM



OK

NEXT

4. REPLACE�THROTTLE�BODY

(a)�Replace�throttle�body� 	.

5. CHECK�WHETHER�DTC�OUTPUT�RECURS�(THROTTLE�POSITION�SENSOR�DTCS)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine.

(f)�Allow�the�engine�to�idle�for�15�seconds�or�more.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0120,	P0121,	P0122,	P 0123 ,	P 0220 ,	P0222,	P0223	and/or	P2135 A

No	output B

B END

A REPLACE�ECM



Last�Modif ied:�3-10-2010 6 .4	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM0000010BK05BX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P011B:	Engine	C oolant	Temperature	/	Intake	A ir
T emperature	C orrelation	(2010 	C orolla)

DTC P011B Engine�Coolant�Temperature�/�Intake�Air�Temperature�Correlation

DESCRIPTION
The	engine	has 	two	temperature	sensors ,	an	engine	coolant	temperature	sensor	and	an	intake	air
temperature	sensor,	to	detec t	the	temperature	while	the	engine	is 	operating.	A 	thermis tor,	whose
res is tance	value	varies 	ac cording	to	the	temperature,	is 	built	into	each	sensor.	When	the	temperature	is
low,	the	res is tance	of	the	thermis tor	is 	high.	When	the	temperature	is 	high,	the	res is tance	is 	low.	T hese
variations 	in	res is tance	are	transmitted	to	the	ECM	as 	voltage	changes .	Based	on	these	temperature
s ignals 	output	from	the	sensors ,	the	ECM	determines 	the	fuel	injec tion	duration	and	the	ignition	timing
to	control	the	engine.

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TRO UBLE 	A REA

P011B

A ll	of	following	conditions 	are	met:
(2 	trip	detec tion	logic )

Battery	voltage	10 .5 	V 	or	morea.
7 	hours 	or	more	elapsed	from	engine	s tops
on	previous 	trip

b.

35 .2	seconds 	after	cold	engine	s tartsc .
M inimum	intake	air	temperature	after	engine
starts 	more	than	-10°C 	(14°F)

d.

A verage	engine	coolant	temperature	before
engine	s tarts 	more	than	-10°C 	(14°F)

e.

Difference	between	readings 	of	engine
coolant	temperature	and	intake	air
temperature	greater	than	20°C 	(68°F)

f.

Intake	air	temperature
sensor	(built	into	mass 	air
flow	meter)
Engine	coolant	temperature
sensor
ECM



HINT:

Waiting	is 	required	to	prevent	the	temperature	of	the	engine	from	affec ting	the	readings .	I f	the
engine	has 	been	operated	recently,	it	will	not	be	poss ible	to	ac curately	compare	the	readings .

For	diagnos is ,	in	order	to	duplicate	the	detec tion	conditions 	of	the	DTC ,	it	is 	necessary	to	park
the	vehic le	for	7 	hours .	P arking	the	vehic le	for	7 	hours 	ensures 	that	the	ac tual	temperature	of	the
engine	coolant	temperature	sensor	and	intake	air	temperature	sensor	are	very	s imilar.	When	the
vehic le	has 	been	parked	for	less 	than	7 	hours ,	differences 	in	the	readings 	may	exis t,	this 	does 	not
necessarily	indicate	a	fault.

MONITOR�DESCRIPTION
The	ECM	monitors 	the	difference	between	the	engine	coolant	temperature	and	the	intake	air
temperature	when	the	engine	is 	s tarted	cold	to	detec t	the	engine	temperature	conditions 	accurately.
The	monitor	runs 	when	the	engine	s tarted	cold	after	7 	hours 	or	more	has 	elapsed	s ince	the	engine	was
stopped	(ignition	switch	turned	to	O FF)	on	the	previous 	trip.	I f	the	difference	between	the	engine	coolant
temperature	and	the	intake	air	temperature	on	a	cold	s tart	exceeds 	20°C 	(36°F),	the	ECM	interprets
this 	as 	a	malfunc tion	in	the	engine	coolant	temperature	sensor	c ircuit	and	intake	air	temperature	sensor
c ircuit,	and	sets 	the	DTC .

MONITOR�STRATEGY

Related	DTC s
P011B:	Engine	coolant	temperature	/	Intake	air	temperature
sensor	correlation

Required	Sensors 	/	C omponents
(Main)

Engine	coolant	temperature	/	Intake	air	temperature	sensor



Required	Sensors 	/	C omponents
(Related)

-

Frequency	of	O peration O nce	per	driving	c yc le

Duration 7	hours 	or	more

MIL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

The	monitor	will	run	whenever	these	DTC s	are	not	present None

A ll	of	following	conditions 	met C onditions 	1 	and	2

1 .	A ll	of	following	conditions 	met C onditions 	(a),	(b),	(c )	and	(d)

(a)	A fter	ignition	switch	O N	and	engine	not	running	time Less 	than	20 	seconds

(b)	Soak	T ime 7 	hours 	or	more

(c )	Battery	voltage 10.5 	V 	or	more

(d)	T ime	after	engine	s tart 35.2 	seconds 	or	more

2 .	E ither	of	the	following	conditions 	are	met C ondition	(a)	and	(b)

(a)	M inimum	intake	air	temperature	after	engine	s tart -10°C 	(14°F)	or	more

(b)	Engine	coolant	temperature	before	engine	s tart -10°C 	(14°F)	or	more

TYPICAL�MALFUNCTION�THRESHOLDS

Engine	coolant	temperature	and	intake	air	temperature
deviate

Less 	than	-20°C 	(-36°F)	or	more	than	20°C
(36°F)

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	[A ].3 .
Turn	the	ignition	switch	off.4 .
With	the	engine	s topped,	leave	the	vehic le	as 	is 	for	7 .5	hours 	or	more	[B].5 .
Start	the	engine	and	wait	60	seconds 	or	more	[C ].6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 011B.8 .
C heck	the	DTC 	judgment	result	[D].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[A]�through�[D]�again.

9 .



A

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�P011B)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P011B A

P011B	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P011B�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART



OK

2. READ�VALUE�USING�TECHSTREAM�(INTAKE�AIR�TEMPERATURE)

(a)�Leave�the�vehicle�for�7�hours�or�more.

HINT:

It�is�necessary�leave�the�vehicle�for�7�hours�or�more�to�allow�conditions�similar�to�the�DTC�detection
conditions.

(b)�Connect�the�Techstream�to�the�DLC3.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Turn�the�Techstream�on.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Intake�Air.

(f)�Read�the�value�displayed�on�the�Techstream.

OK:
Difference	between	the	intake	air	temperature	and	the	ac tual	outs ide	air	temperature	is 	within
10°C 	(50°F).

HINT:

Temperature�readings�on�the�vehicle's�outside�temperature�gauge�(if�equipped)�are�not�suitable�for�comparing
to�the�intake�air�temperature�reading.�The�outside�temperature�gauge�has�a�significant�delay�built�in�to�prevent
temperature�swings�from�being�displayed�on�its�display.�Use�an�accurate�thermometer�to�determine�the�outside
air�temperature.

NG REPLACE�MASS�AIR�FLOW�METER

3. READ�VALUE�USING�TECHSTREAM�(COOLANT�TEMPERATURE)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�All�Data�/�Coolant�Temp.

(e)�Read�the�value�displayed�on�the�Techstream.

OK:



The	difference	between	the	coolant	temperature	and	the	ac tual	outs ide	air	temperature	is 	within
10°C 	(50°F).

HINT:

If�the�result�is�not�as�specified,�check�if�there�are�heat�sources�such�as�a�block�heater�in�the�engine
compartment.

NG REPLACE�ENGINE�COOLANT�TEMPERATURE
SENSOR

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6 .4	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000XH30AGX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0300-P0304:	Random	/	Multiple	C ylinder	M is fire
Detec ted	(2010	C orolla)

DTC P0300 Random�/�Multiple�Cylinder�Misf ire�Detected

DTC P0301 Cylinder�1�Misf ire�Detected

DTC P0302 Cylinder�2�Misf ire�Detected

DTC P0303 Cylinder�3�Misf ire�Detected

DTC P0304 Cylinder�4�Misf ire�Detected

DESCRIPTION

When	the	engine	mis fires ,	high	concentrations 	of	hydrocarbons 	(HC )	enter	the	exhaust	gas .	H igh	HC
concentration	levels 	can	cause	an	increase	in	exhaus t	emiss ion	levels .	Extremely	high	concentrations
of	HC 	can	also	cause	increases 	in	the	three-way	catalytic 	c onverter	temperature,	which	may	cause
damage	to	the	three-way	catalytic 	converter.	T o	prevent	this 	inc rease	in	emiss ions 	and	to	limit	the
poss ibility	of	thermal	damage,	the	ECM	monitors 	the	mis fire	rate.	When	the	temperature	of	the
three-way	catalytic 	converter	reaches 	the	point	of	thermal	degradation,	the	ECM	blinks 	the	M IL.	T o
monitor	mis fires ,	the	ECM	uses 	both	the	camshaft	pos ition	sensor	and	the	c rankshaft	pos ition	sensor.
The	camshaft	pos ition	sensor	is 	used	to	identify	any	mis firing	cylinders 	and	the	c rankshaft	pos ition
sensor	is 	used	to	measure	variations 	in	the	c rankshaft	rotation	speed.	M is fires 	are	counted	when	the
crankshaft	rotation	speed	variations 	exceed	predetermined	thresholds .	I f	the	mis fire	count	exceeds 	the
threshold	levels ,	and	could	cause	emiss ion	control	sys tem	performance	deterioration,	the	ECM



illuminates 	the	MIL	and	sets 	a	DTC .

DTC
NO .

DTC 	DETECT IO N	CO NDIT IO N TROUBLE	A REA

P0300

When	one	of	following	conditions 	below	is 	detec ted	(2
trip	detec tion	logic ):

H igh	temperature	mis fire	occurs 	in	three-way
catalytic 	converter	(MIL	blinks)
Emiss ion	deterioration	mis fire	occurs 	(M IL
illuminates )
Simultaneous 	mis firing	of	several	c ylinders
oc curs

O pen	or	short	in	engine
wire	harness
C onnec tor	connec tion
V acuum	hose
connec tions
Ignition	sys tem
Fuel	injec tor
Fuel	pressure
Mass 	air	flow	meter
Engine	coolant
temperature	sensor
C ompress ion	pressure
V alve	c learance
V alve	timing
PCV 	valve	and	hose
PCV 	hose	connections
Intake	sys tem
ECM

P0301
P0302
P0303
P0304

When	one	of	following	conditions 	below	is 	detec ted	(2
trip	detec tion	logic ):

H igh	temperature	mis fire	occurs 	in	three-way
catalytic 	converter	(MIL	blinks)
Emiss ion	deterioration	mis fire	occurs 	(M IL
illuminates )
M is firing	of	spec ific 	cylinder	occurs

When	DTC s 	for	mis firing	cylinders 	are	randomly	set,	but	DTC 	P 0300 	is 	not	set,	it	indicates 	that
mis fires 	have	been	detec ted	in	different	cylinders 	at	different	times.	DTC 	P 0300 	is 	only	set	when
several	mis firing	cylinders 	are	detec ted	at	the	same	time.

MONITOR�DESCRIPTION
The	ECM	illuminates 	the	M IL	and	sets 	a	DTC 	when	either	one	of	the	following	conditions ,	which	could
cause	emiss ion	control	sys tem	performance	deterioration,	is 	detec ted	(2 	trip	detec tion	logic ).

Within	the	firs t	1000	c rankshaft	revolutions 	of	the	engine	s tarting,	an	excess ive	mis firing	rate
(approximately	20	to	50	mis fires 	per	1000	c rankshaft	revolutions )	occurs 	once.
A n	excess ive	mis firing	rate	(approximately	20 	to	50 	mis fires 	per	1000 	c rankshaft
revolutions )	occurs 	a	total	of	4 	times.

The	ECM	flashes 	the	M IL	and	sets 	a	DTC 	when	either	one	of	the	following	conditions ,	which	could	cause
the	three-way	catalytic 	converter	damage,	is 	detec ted	(2 	trip	detec tion	logic ).

HINT:

If�a�catalyst�damage�misfire�occurs,�the�monitor�informs�the�driver�by�blinking�the�MIL�(1�trip).

Misfire�Monitor�for�Mexico�Models

The	ECM	illuminates 	the	M IL	and	sets 	a	DTC 	when	either	one	of	the	following	conditions ,	which	could
cause	emiss ion	deterioration,	is 	detec ted	(2 	trip	detec tion	logic ).

Within	the	firs t	1000	c rankshaft	revolutions 	of	the	engine	s tarting,	an	excess ive	mis firing	rate
(approximately	1000	mis fires 	per	1000	c rankshaft	revolutions )	occurs 	once.



A n	excess ive	mis firing	rate	(approximately	500	mis fires 	per	1000	c rankshaft	revolutions )
oc curs 	a	total	of	4 	times.

The	ECM	flashes 	the	M IL	and	sets 	a	DTC 	when	the	following	condition,	which	could	cause	the
Three-Way	C atalytic 	C onverter	(TWC )	damage,	is 	detec ted	(2 	trip	detec tion	logic ).

A 	catalys t	damage	mis fire,	which	is 	monitored	every	200	c rankshaft	revolutions ,	occurs 	3
times.

MONITOR�STRATEGY

Related	DTC s

P 0300:	Multiple	c ylinder	mis fire
P 0301:	C ylinder	1 	mis fire
P 0302:	C ylinder	2 	mis fire
P 0303:	C ylinder	3 	mis fire
P 0304:	C ylinder	4 	mis fire

Required	Sensors/C omponents 	(Main)
C rankshaft	pos ition	sensor
C amshaft	pos ition	sensor

Required	Sensors/C omponents
(Related)

Engine	coolant	temperature
Intake	air	temperature	sensor
Mass 	air	flow	meter

Frequency	of	O peration C ontinuous

Duration

1000	to	4000	c rankshaft	revolutions :	Emiss ion	related
mis fire
200 	to	600	c rankshaft	revolutions :	C atalys t	damaging
mis fire

M IL	O peration
2 	driving	cyc les :	Emiss ion	related	mis fire
M IL	flashes 	immediately:	C atalys t	damaging	mis fire

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
Misfire

Monitor	runs 	whenever	following	DTC s
are	not	present

P0016 	(V V T 	System	bank	1-	M isalignment)
P0102 ,	P 0103 	(Mass 	A ir	Flow	Meter)
P0112 ,	P 0113 	(Intake	A ir	Temperature	Sensor)
P0115 ,	P 0117 ,	P 0118	(Engine	C oolant	T emperature	Sensor)
P0120 ,	P 0121 	P0122,	P0123,	P 0220 ,	P 0222,	P0223,
P2135 	(Throttle	P os ition	Sensor)
P0125 	(Insuffic ient	Engine	C oolant	Temperature	for	C losed
Loop	Fuel	C ontrol)
P0327 ,	P 0328 	(Knock	Sensor)
P0335 	(C rankshaft	P os ition	Sensor)
P0340 	(C amshaft	P os ition	Sensor)



P0351 ,	P 0352 ,	P 0353,	P0354	(Igniter)
P0500 	(V ehic le	Speed	Sensor)

Battery	voltage 8	V 	or	more

V V T 	sys tem Not	operated	by	scan	tool

Engine	RPM 400	to	6400 	rpm

E ither	of	following	conditions 	(a)	or	(b)
is 	met

-

(a)	Engine	coolant	temperature	at
engine	s tart

More	than	-7°C 	(19°F)

(b)	Engine	coolant	temperature More	than	20°C 	(68°F)

Fuel	cut O FF

Monitor�Period�of �Emission�Related�Misf ire

Firs t	1000 	revolutions 	after	engine	s tart,	or	C heck	Mode C rankshaft	1000	revolutions

Except	above C rankshaft	1000	revolutions 	x	4

Monitor�Period�of �Catalyst�Damaging�Misf ire�(MIL�blinks)

A ll	of	following	conditions 	1,	2 	and	3 	met C rankshaft	200	revolutions

1 .	Driving	cyc les 1s t

2 .	C heck	mode O FF

3 .	Engine	RPM Less 	than	2450	rpm

Except	above	(M IL	blinks 	immediately) C rankshaft	200	revolutions 	x	3

FOR�MEXICO�MODELS:

Misfire:�for�Mexico�models

The	monitor	will	run	whenever	these
DTC s 	are	not	present

P0016	(V V T 	System	bank	1-	M isalignment)
P0102,	P 0103 	(Mass 	A ir	Flow	Meter)
P0112,	P 0113 	(Intake	A ir	Temperature	Sensor)
P0115,	P 0117 ,	P 0118	(Engine	C oolant	T emperature
Sensor)
P0120,	P 0121 	P0122,	P0123,	P 0220 ,	P 0222,	P0223,
P2135	(Throttle	P os ition	Sensor)
P0125	(Insuffic ient	Engine	C oolant	Temperature	for	C losed
Loop	Fuel	C ontrol)
P0327,	P 0328 	(Knock	Sensor)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)



P0351,	P 0352 ,	P 0353,	P0354	(Igniter)
P0500	(V ehic le	Speed	Sensor)

Battery	voltage 8	V 	or	more

V V T 	sys tem Not	operated	by	scan	tool

Engine	RPM 400	to	6400 	rpm

ECT More	than	65°C 	(149°F)

Fuel	cut O FF

Monitor�period�of �emission-related-misf ire:�for�Mexico�models

Firs t	1000 	revolutions 	after	engine	s tart,	or	check	mode C rankshaft	1000 	revolutions

Except	above C rankshaft	1000 	revolutions 	x	4

Monitor�period�of �catalyst-damaged-misf ire�(MIL�blinks):�for�Mexico�models

A ll	of	following	conditions 	1,	2 	and	3 	met C rankshaft	200	revolutions

1 .	Driving	cyc les 1s t

2 .	C heck	mode O FF

Except	above C rankshaft	200	revolutions 	x	3

TYPICAL�MALFUNCTION�THRESHOLDS
Monitor�Period�of �Emission�Related�Misf ire

M is fire	rate
1 .266%	or	more	(A utomatic 	T ransaxle)
1 .493%	or	more	(Manual	T ransaxle)

Monitor�Period�of �Catalyst�Damaged�Misf ire�(MIL�blinks)

Number	of	mis fire	per	200 	revolutions 118	or	more	(varies 	with	intake	air	amount	and	RPM)

FOR�MEXICO�MODELS:

Monitor�period�of �emission-related-misf ire:�for�Mexico�models

M is fire	rate
100%	or	more:	for	1s t	1000 	revolutions
25%	or	more:	after	1s t	1000	revolutions

Monitor�period�of �catalyst-damaged-misf ire�(MIL�blinks):�for�Mexico�models

Number	of	mis fire	per	200 	revolutions 118	or	more	(varies 	with	intake	air	amount	and



RPM)

P aired	cylinder	mis fire	(M IL	blinks
immediately)

Detec ted

MONITOR�RESULT
Refer	to	C hecking	Monitor	Status 	 	.

CONFIRMATION�DRIVING�PATTERN
C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N.2 .
Turn	the	Techstream	on.3 .
Record	the	DTC (s)	and	freeze	frame	data.4 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	C lear	DTC 	procedure)	 	.5 .

U s ing	the	T echs tream,	switch	the	ECM	from	normal	mode	to	check	mode	 	.6 .
Read	the	mis fire	counts 	of	each	cylinder,	C ylinder	#1 	M is fire	C ount	to	C ylinder	#4	M is fire
C ount,	with	the	engine	idling.	I f	any	mis fire	count	is 	displayed,	skip	the	following	confirmation
driving	pattern.

7 .

Drive	the	vehic le	so	that	the	vehic le	conditions 	displayed	in	M is fire	RPM	and	M is fire	Load	of
the	Data	Lis t	are	the	same	as 	the	freeze	frame	data.	P erform	this 	s tep	several	times.

HINT:

In�order�to�store�misfire�DTCs,�it�is�necessary�to�operate�the�vehicle�for�the�period�of�time�shown�in
the�table�below,�confirm�the�Misfire�RPM�and�Misfire�Load�in�the�Data�List.

ENGINE 	SPEED DURAT IO N

Idling 8 	minutes 	or	more

1000 4 .5 	minutes 	or	more

2000 2 .5 	minutes 	or	more

3000 1 .5 	minutes 	or	more

8 .

C heck	whether	mis fires 	have	oc curred	by	checking	DTC s 	and	freeze	frame	data.

HINT:

Do�not�turn�the�ignition�switch�off�until�the�output�DTC(s)�and�freeze�frame�data�have�been
recorded.�When�the�ECM�returns�to�normal�mode�(default),�the�stored�DTC(s),�freeze�frame�data�and
other�data�are�cleared.

9 .

Record	the	DTC (s),	freeze	frame	data	and	mis fire	counts .10.
Turn	the	ignition	switch	off	and	wait	for	at	leas t	15 	seconds .11.

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	C lear	DTC 	procedure)	 	.12.

WIRING�DIAGRAM





INSPECTION�PROCEDURE
HINT:

I f	any	DTC s 	other	than	mis fire	DTC s 	are	output,	troubleshoot	those	DTC s 	firs t.
Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.
I f	the	mis fire	does 	not	recur	when	the	vehic le	is 	brought	to	the	workshop,	reproduce	the
conditions 	s tored	in	the	ECM	as 	freeze	frame	data.
I f	the	mis fire	s till	cannot	be	reproduced	even	though	the	conditions 	s tored	in	the	ECM	as 	freeze
frame	data	have	been	reproduced,	one	of	the	following	fac tors 	is 	cons idered	to	be	a	pos s ible



cause	of	the	problem:

There	was	insuffic ient	fuel	in	the	tank.a.
Improper	fuel	is 	used.b.
The	spark	plugs 	have	been	contaminated.c .
T he	problem	requires 	further	diagnos is .d.

A fter	finishing	repairs ,	check	the	mis fire	counts 	of	the	cylinders 	(C ylinder	#1	M is fire	C ount	to
C ylinder	#4 	M is fire	C ount).
Be	sure	to	confirm	that	no	mis firing	cylinder	DTC s 	are	set	again	by	conduc ting	the	confirmation
driving	pattern	after	finishing	repairs .
When	one	of	Short	FT 	#1,	Long	FT 	#1,	Short	FT 	#2 	or	Long	FT 	#2 	in	the	freeze	frame	data	is
outs ide	the	range	of	+/-	20%,	the	air-fuel	ratio	may	be	Rich	(-20%	or	less )	or	Lean	(+20%	or
more).
When	the	C oolant	Temp	in	the	freeze	frame	data	is 	les s 	than	75°C 	(167°F),	the	mis fire	oc curred
while	warming	up	the	engine.
A n	extremely	imbalanced	drive	wheel	which	causes 	body	vibration	may	cause	mis fire	DTC s 	to	be
detec ted.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�MISFIRE�DTCS)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

HINT:

Write�down�indicated�DTCs.

Result:

RESULT PRO CEED	TO

P0300,	P0301,	P 0302,	P 0303	and/or	P0304 A

P0300,	P0301,	P0302 ,	P 0303 	and/or	P 0304 	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0300,�P0301,�P0302,�P0303�and�P0304�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART



A

NEXT

OK

2. READ�VALUE�USING�TECHSTREAM�(MISFIRE�RPM�AND�MISFIRE�LOAD)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Misfire�/�Misfire�RPM
and�Misfire�Load.

(e)�Read�and�note�the�Misfire�RPM�and�Misfire�Load�values.

HINT:

The�Misfire�RPM�and�Misfire�Load�values�indicate�the�vehicle�conditions�under�which�the�misfire�occurs.

3. CHECK�PCV�HOSE�CONNECTIONS

(a)�Check�PCV�hose.

OK:
PCV 	hose	is 	correc tly	connec ted	and	is 	not	damaged.

NG REPAIR�OR�REPLACE�PCV�HOSE

4. READ�VALUE�USING�TECHSTREAM�(CATALYST�OT�MF�F/C)

(a)�Connect�the�Techstream�to�the�DLC3.



A

NEXT

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Catalyst�OT�MF�F/C.

(e)�Read�the�value�displayed�on�the�Techstream.

Result:

DA TA 	LIST TECHSTREAM	DISPLA Y PROC EED	TO

C atalys t	O T 	MF	F/C
A vail A

Not	A vl B

B READ�VALUE�USING�TECHSTREAM�(CYLINDER�#1,�#2,
#3�AND�#4)

5. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(PROHIBIT�CATALYST�OT�MISFIRE
PREVENT�F/C)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Prohibit�the
Catalyst�OT�Misfire�prevent�F/C.

(e)�Perform�the�Active�Test.

NOTICE:
When�performing�the�Active�Test,�make�sure�the�vehicle�is�stopped�and�either�idling�or�at�3000�rpm�or
less.

6. READ�VALUE�USING�TECHSTREAM�(CYLINDER�#1,�#2,�#3�AND�#4)
(a)	Enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	Data	Lis t	/	M is fire	/	C ylinder	#1 	M is fire
C ount,	#2,	#3	and	#4.



A

(b)	Start	the	engine	and	allow	the	engine	to	idle.
(c)	Read	each	value	for	C ylinder	#1 	M is fire	C ount	to	#4	displayed	on	the	T echstream.	I f	no	mis fire
counts 	occur	in	any	cylinders ,	perform	s teps 	(d)	and	(e)	and	then	check	the	mis fire	counts 	again.

(d)	Drive	the	vehic le	with	the	M is fire	RPM 	and	M is fire	Load	noted	in	the	"READ	V A LUE 	USING
TECHSTREAM 	(M is fire	RPM	and	M is fire	Load)"	procedures 	above.
(e)	Read	the	C ylinder	#1 	M is fire	C ount	to	#4 	or	DTC s 	displayed	on	the	Techs tream.

Result:

RESULT
(M ISFIRE	COUNT )

PROC EED	TO

Most	mis fires 	occur	in	only	1 	or	2 	cylinders A

3 	cylinders 	or	more	have	equal	mis fire	counts B

HINT:

I f	it	is 	difficult	to	reproduce	mis fires 	for	each	cylinder,	check	the	Data	Lis t	item	called	M is fire
Margin.	T ry	to	find	vehic le	driving	conditions 	that	lower	the	M is fire	Margin	value.	V alues 	above
30%	are	cons idered	normal.
I f	the	freeze	frame	data	record	of	the	engine	coolant	temperature	is 	below	75°C 	(167°F),	it	may
only	be	poss ible	to	detec t	the	mis fire	when	the	engine	is 	cold.
I f	the	freeze	frame	data	record	of	the	Engine	Run	T ime	is 	below	120	seconds,	the	mis fire	may	be
detec ted	immediately	after	the	engine	is 	s tarted.

B CHECK�INTAKE�SYSTEM

7. INSPECT�SPARK�PLUG

(a)�Remove�the�ignition�coil�and�the�spark�plug�from�the
misfiring�cylinder.

(b)�Measure�the�spark�plug�electrode�gap.

Standard	Gap:
1 .0 	to	1 .1 	mm	(0 .0394	to	0 .0433 	in.)

(c)�Check�the�electrode�for�carbon�deposits.

Recommended�Spark�Plug:

MANUFAC TURER PRODUCT



OK

MANUFAC TURER PRODUCT

DENSO SK20R11

NGK IFR6A 11

NOTICE:
If�the�electrode�gap�is�not�as�specified,�replace�the�spark�plug.
Do�not�adjust�the�electrode�gap.

(d)�Reinstall�the�ignition�coil.

NG
REPLACE
SPARK
PLUG

8. CHECK�FOR�SPARK�AND�IGNITION

(a)�Disconnect�the�injector�connectors�to�prevent�the
engine�from�starting.

CAUTION:
Always�disconnect�all�injector�connectors.

(b)�Remove�the�ignition�coil�from�the�cylinder�head.

(c)�Install�the�spark�plug�onto�the�ignition�coil.

(d)�Touch�the�spark�plug�assembly�to�the�cylinder�head.

(e)�Crank�the�engine�for�less�than�2�seconds�and�check
for�spark.

NOTICE:
Do�not�crank�the�engine�for�more�than�2�seconds.

O K:
Sparks 	jump	ac ross 	elec trode	gap.

(f)�Install�the�ignition�coil.

(g)�Reconnect�the�injector�connectors.

NG CHANGE�TO



OK

OK

KNOWN
GOOD
SPARK
PLUG�AND
CHECK
SPARK�OF
MISFIRING
CYLINDER

9. CHECK�CYLINDER�COMPRESSION�PRESSURE

(a)�Measure�the�compression�pressure�of�the�misfiring�cylinder� 	.

NG CHECK�ENGINE�TO�DETERMINE�CAUSE�OF�LOW
COMPRESSION

10. INSPECT�ECM�TERMINAL�OF�MISFIRING�CYLINDER�(#10,�#20,�#30�AND�/OR�#40
VOLTAGE)

(a)�Disconnect�the�ECM�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CO NNEC TION

SWITCH
CONDIT IO N

SPEC IFIED
CO NDIT IO N

B31-108	(#10)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V



OK

OK

TESTER
CO NNEC TION

SWITCH
CONDIT IO N

SPEC IFIED
CO NDIT IO N

B31-107	(#20)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V

B31-106	(#30)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V

B31-105	(#40)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V

(d)�Reconnect�the�ECM�connector.

NG
GO�TO�FUEL
INJECTOR
CIRCUIT

11. CHECK�FUEL�INJECTOR�OF�MISFIRING�CYLINDER

(a)�Check�the�injector�injection�(whether�fuel�volume�is�high�or�low,�and�whether�injection
pattern�is�poor)� 	.

NG REPLACE�FUEL�INJECTOR

12. CHECK�VALVE�CLEARANCE�OF�MISFIRING�CYLINDER

(a)�Check�the�valve�clearance� 	.

NG ADJUST�VALVE�CLEARANCE



OK

OK

OK

OK

13. CHECK�INTAKE�SYSTEM

(a)�Check�the�intake�system�for�vacuum�leaks� 	.

OK:
No	leaks 	in	intake	sys tem.

NG REPAIR�OR�REPLACE�INTAKE�SYSTEM

14. CHECK�VALVE�TIMING�

NG ADJUST�VALVE�TIMING

15. CHECK�FUEL�PRESSURE

(a)�Check�the�fuel�pressure� 	.

NG REPAIR�OR�REPLACE�FUEL�PUMP,�PRESSURE
REGULATOR,�FUEL�PIPE�LINE�OR�FILTER



OK

OK

OK

16. READ�VALUE�USING�TECHSTREAM�(COOLANT�TEMP)�

NG REPLACE�ENGINE�COOLANT�TEMPERATURE
SENSOR

17. INSPECT�MASS�AIR�FLOW�METER�

NG REPLACE�MASS�AIR�FLOW�METER

OK REPLACE�ECM

18. CHECK�INTAKE�SYSTEM

(a)�Check�the�intake�system�for�vacuum�leaks� 	.

OK:
No	leaks 	in	intake	sys tem.

NG REPAIR�OR�REPLACE�INTAKE�SYSTEM

19. CHECK�VALVE�TIMING�

NG ADJUST�VALVE�TIMING



OK

OK

OK

20. CHECK�FUEL�PRESSURE

(a)�Check�the�fuel�pressure� 	.

NG REPAIR�OR�REPLACE�FUEL�PUMP,�PRESSURE
REGULATOR,�FUEL�PIPE�LINE�OR�FILTER

21. READ�VALUE�USING�TECHSTREAM�(COOLANT�TEMP)�

NG REPLACE�ENGINE�COOLANT�TEMPERATURE
SENSOR

22. INSPECT�MASS�AIR�FLOW�METER�

NG REPLACE�MASS�AIR�FLOW�METER

23. INSPECT�SPARK�PLUG



OK

(a)�Remove�the�ignition�coil�and�the�spark�plug�of�the
misfiring�cylinder.

(b)�Measure�the�spark�plug�electrode�gap.

Standard	Gap:
1 .0 	to	1 .1 	mm	(0 .0394	to	0 .0433 	in.)

(c)�Check�the�electrode�for�carbon�deposits.

Recommended�Spark�Plug:

MANUFAC TURER PRODUCT

DENSO SK20R11

NGK IFR6A 11

NOTICE:
If�the�electrode�gap�is�not�as�specified,�replace�the�spark�plug.
Do�not�adjust�the�electrode�gap.

(d)�Reinstall�the�ignition�coil.

NG
REPLACE
SPARK
PLUG

24. CHECK�FOR�SPARK�AND�IGNITION

(a)�Disconnect�the�injector�connectors�to�prevent�the
engine�from�starting.

CAUTION:
Always�disconnect�all�injector�connectors.

(b)�Remove�the�ignition�coil�from�the�cylinder�head.

(c)�Install�the�spark�plug�onto�the�ignition�coil.

(d)�Touch�the�spark�plug�tip�to�the�cylinder�head.

(e)�Crank�the�engine�for�less�than�2�seconds�and�check
for�spark.



OK

OK

NOTICE:
Do�not�crank�the�engine�for�more�than�2�seconds.

O K:
Sparks 	jump	ac ross 	elec trode	gap.

(f)�Install�the�ignition�coil.

(g)�Reconnect�the�injector�connectors.

NG

CHANGE�TO
KNOWN
GOOD
SPARK
PLUG�AND
CHECK
SPARK�OF
MISFIRING
CYLINDER

25. CHECK�CYLINDER�COMPRESSION�PRESSURE

(a)�Measure�the�compression�pressure�of�the�misfiring�cylinder� 	.

NG CHECK�ENGINE�TO�DETERMINE�CAUSE�OF�LOW
COMPRESSION

26. INSPECT�ECM�TERMINAL�OF�MISFIRING�CYLINDER�(#10,�#20,�#30�AND/OR�#40
VOLTAGE)

(a)�Disconnect�the�ECM�connector.

(b)�Turn�the�ignition�switch�to�ON.



OK

OK

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CO NNEC TION

SWITCH
CONDIT IO N

SPEC IFIED
CO NDIT IO N

B31-108	(#10)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V

B31-107	(#20)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V

B31-106	(#30)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V

B31-105	(#40)	-
B31-45	(E01)

Ignition	switch
O N

11	to	14	V

(d)�Reconnect�the�ECM�connector.

NG
GO�TO�FUEL
INJECTOR
CIRCUIT

27. CHECK�FUEL�INJECTOR�OF�MISFIRING�CYLINDER

(a)�Check�the�injector�injection�(whether�fuel�volume�is�high�or�low,�and�whether�injection
pattern�is�poor)� 	.

NG REPLACE�FUEL�INJECTOR

28. CHECK�VALVE�CLEARANCE�OF�MISFIRING�CYLINDER



(a)�Check�the�valve�clearance� 	.

NG ADJUST�VALVE�CLEARANCE

OK REPLACE�ECM

29. CHANGE�TO�KNOWN�GOOD�SPARK�PLUG�AND�CHECK�SPARK�OF�MISFIRING
CYLINDER

(a)�Change�the�installed�spark�plug�to�a�known�good�spark�plug.

(b)�Perform�a�spark�test.

CAUTION:
Always�disconnect�all�injector�connectors.

NOTICE:
Do�not�crank�the�engine�for�more�than�2�seconds.

(1)�Install�the�spark�plug�into�the�ignition�coil�and�connect�the�ignition�coil�connector.

(2)�Disconnect�the�injector�connectors.

(3)�Ground�the�spark�plug.

(4)�Check�if�spark�occurs�while�the�engine�is�being�cranked.

OK:
Sparks 	jump	ac ross 	elec trode	gap.

NG CHANGE�TO�KNOWN�GOOD�IGNITION�COIL�AND
CHECK�SPARK�OF�MISFIRING�CYLINDER

OK REPLACE�SPARK�PLUG

30. CHANGE�TO�KNOWN�GOOD�IGNITION�COIL�AND�CHECK�SPARK�OF�MISFIRING
CYLINDER

(a)�Change�the�ignition�coil�to�a�known�good�ignition�coil.

(b)�Perform�a�spark�test.

CAUTION:
Always�disconnect�all�injector�connectors.

NOTICE:
Do�not�crank�the�engine�for�more�than�2�seconds.

(1)�Install�the�spark�plug�into�the�ignition�coil�and�connect�the�ignition�coil�connector.



(2)�Disconnect�the�injector�connector.

(3)�Ground�the�spark�plug.

(4)�Check�if�sparks�occur�while�the�engine�is�being�cranked.

OK:
Sparks 	jump	ac ross 	elec trode	gap.

NG REPLACE�ECM

OK REPLACE�IGNITION�COIL



Last�Modif ied:�3-10-2010 6 .4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000T9P05JX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0125:	Insuffic ient	C oolant	Temperature	for
C losed	Loop	Fuel	C ontrol	(2010 	C orolla)

DTC P0125 Insuff icient�Coolant�Temperature�for�Closed�Loop�Fuel�Control

DESCRIPTION
Refer	to	DTC 	P 0115 	 	.

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TROUBLE 	A REA

P0125

Engine	coolant	temperature	does 	not	reach	c losed-loop
enabling	temperature	for	20	minutes 	(this 	period	varies 	with
engine	s tart	engine	coolant	temperature)
(2 	trip	detec tion	logic)

C ooling	sys tem
Engine	coolant
temperature	sensor
Thermostat

MONITOR�DESCRIPTION
The	res is tance	of	the	engine	coolant	temperature	sensor	varies 	in	proportion	to	the	ac tual	engine
coolant	temperature.	The	ECM	supplies 	a	constant	voltage	to	the	sensor	and	monitors 	the	s ignal	output
voltage	of	the	sensor.	T he	s ignal	output	voltage	varies 	according	to	the	changing	res is tance	of	the
sensor.	A fter	the	engine	is 	s tarted,	the	engine	coolant	temperature	is 	monitored	through	this 	s ignal.	I f
the	engine	coolant	temperature	sensor	indicates 	that	the	engine	is 	not	yet	warm	enough	for	c losed-loop
fuel	control,	despite	a	spec ified	period	of	time	having	elapsed	s ince	the	engine	was	s tarted,	the	ECM
interprets 	this 	as 	a	malfunction	in	the	sensor	or	cooling	sys tem	and	sets 	the	DTC .

Example:

The	engine	coolant	temperature	is 	5°C 	(41°F)	at	engine	s tart.	A fter	about	1 	minute	running	time,	the
engine	coolant	temperature	sensor	s till	indicates 	that	the	engine	is 	not	warm	enough	to	begin
c losed-loop	fuel	(air-fuel	ratio	feedback)	control.	T he	ECM	interprets 	this 	as 	a	malfunc tion	in	the	sensor
or	cooling	sys tem	and	sets 	the	DTC .

MONITOR�STRATEGY

Related	DTC s
P 0125:	Insuffic ient	engine	coolant	temperature	for	c losed-loop
fuel	control

Required	Sensors/C omponents
(Main)

Engine	coolant	temperature	sensor
Thermos tat
C ooling	sys tem



Required	Sensors/C omponents
(Related)

-

Frequency	of	O peration O nce	per	driving	cyc le

Duration

52	seconds:	Engine	coolant	temperature	at	engine	s tart	1 .67°C
(35°F)	or	more
111	seconds :	Engine	coolant	temperature	at	engine	s tart	1 .67
to	-9 .44°C 	(35	to	15°F)
1200	seconds:	Engine	coolant	temperature	at	engine	s tart	less
than	-9 .44°C 	(15°F)

M IL	O peration 2 	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Thermos tat	fail Not	detec ted

TYPICAL�MALFUNCTION�THRESHOLDS

T ime	until	ac tual	engine	coolant	temperature
reaches 	c losed-loop	fuel	control	enabling
temperature

52	seconds:	Engine	coolant	temperature	at
engine	s tart	1 .67°C 	(35°F)	or	more
111 	seconds:	Engine	coolant	temperature	at
engine	s tart	1 .67	to	-9 .44°C 	(35 	to	15°F)
1200	seconds:	Engine	coolant	temperature	at
engine	s tart	les s 	than	-9 .44°C 	(15°F)

CONFIRMATION�DRIVING�PATTERN



Leave	the	vehic le	outs ide	overnight.1 .
C onnec t	the	T echs tream	to	the	DLC3.2 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.3 .
Enter	the	following	menu	items:	Powertrain	/	Engine	/	Data	Lis t	/	C oolant	T emp.4 .
C heck	that	the	engine	coolant	temperature	is 	10°C 	(50°F)	or	les s .5 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.6 .
T urn	the	ignition	switch	off.7 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].8 .
Start	the	engine.9.
A fter	s tarting	the	engine,	wait	21	minutes 	or	more	[B].10.
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .11.
Input	the	DTC :	P 0125 .12.
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

13.



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C ode
/	Pending.

14.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

15.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

16.

WIRING�DIAGRAM
Refer	to	DTC 	P 0115 	 	.

INSPECTION�PROCEDURE
HINT:

I f	any	of	DTC s 	P0115,	P0116,	P 0117 	or	P0118	are	set	s imultaneous ly	with	DTC 	P 0125 ,	the
engine	coolant	temperature	sensor	may	have	an	open	or	a	short	c ircuit.	T roubleshoot	those	DTCs
firs t.
Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0125)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0125 A



A

OK

RESULT PRO CEED	TO

P0125	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0125�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. INSPECT�THERMOSTAT

(a)�Remove�the�thermostat� 	.

(b)�Check�the�valve�opening�temperature�of�the�thermostat.

Standard	V alue:
80 	to	84°C 	(176	to	183°F)

HINT:

In�addition�to�the�above�check,�confirm�that�the�valve�is�completely�closed�when�the�temperature�is�below�the
standard.

(c)�Reinstall�the�thermostat� 	.

NG REPLACE�THERMOSTAT

3. CHECK�COOLING�SYSTEM

(a)�Check�for�defects�in�the�cooling�system�that�might�cause�the�system�to�be�too�cold,�such
as�abnormal�radiator�fan�operation�or�any�modifications.

NG REPAIR�OR�REPLACE�COOLING�SYSTEM



OK REPLACE�ENGINE�COOLANT�TEMPERATURE
SENSOR



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000WC3091X

Title:�2A Z-FE 	ENGINE 	CONTRO L:	SFI	SYSTEM:	P 0171,P0172:	Sys tem	Too	Lean	(Bank	1)	(2010	C orolla)

DTC P0171 System�Too�Lean�(Bank�1)

DTC P0172 System�Too�Rich�(Bank�1)

DESCRIPTION
The	fuel	trim	is 	related	to	the	feedback	compensation	value,	not	to	the	bas ic 	injec tion	duration.	T he	fuel	trim	cons is ts 	of
both	the	short-term	and	long-term	fuel	trim.

The	short-term	fuel	trim	is 	fuel	compensation	that	is 	used	to	constantly	maintain	the	air	fuel	ratio	at	s toichiometric 	levels .
The	s ignal	from	the	air	fuel	ratio	sensor	indicates 	whether	the	air	fuel	ratio	is 	rich	or	lean	compared	to	the	s toichiometric
ratio.	This 	triggers 	a	reduc tion	in	the	fuel	injec tion	volume	if	the	air	fuel	ratio	is 	ric h	and	an	increase	in	the	fuel	injec tion
volume	if	it	is 	lean.

Factors 	such	as 	individual	engine	differences ,	wear	over	time	and	changes 	in	operating	environment	cause	short-term	fuel
trim	to	vary	from	the	central	value.	The	long-term	fuel	trim,	which	controls 	overall	fuel	c ompensation,	compensates 	for
long-term	deviations 	in	the	fuel	trim	from	the	central	value	caused	by	the	short-	term	fuel	trim	compensation.

I f	both	the	short-term	and	long-term	fuel	trim	are	lean	or	rich	beyond	predetermined	values ,	it	is 	interpreted	as 	a
malfunction,	and	the	ECM 	illuminates 	the	MIL	and	sets 	a	DTC .

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE 	A REA

P0171
With	warm	engine	and	s table	air	fuel	ratio	feedback,	fuel	trim
cons iderably	in	error	to	lean	s ide
(2	trip	detec tion	logic )

Intake	sys tem
Injec tor	blockage
Mass 	air	flow	meter
Engine	coolant	temperature	sensor
Fuel	pressure
Gas	leak	from	exhaust	s ys tem
O pen	or	short	in	air	fuel	ratio	sensor
(sensor	1)	c ircuit
A ir	fuel	ratio	s ensor	(sensor	1)
EFI 	No.	2 	fuse
PCV 	valve	and	hose
PCV 	hose	connections
ECM

P0172
With	warm	engine	and	s table	air	fuel	ratio	feedback,	fuel	trim
cons iderably	in	error	to	rich	s ide
(2	trip	detec tion	logic )

Injec tor	leak	or	blockage
Mass 	air	flow	meter
Engine	coolant	temperature	sensor
Ignition	sys tem
Fuel	pressure
Gas	leak	from	exhaust	s ys tem
O pen	or	short	in	air	fuel	ratio	sensor
(sensor	1)	c ircuit
A ir	fuel	ratio	s ensor	(sensor	1)
EFI 	No.	2 	fuse
ECM



HINT:

When	DTC 	P0171	is 	set,	the	ac tual	air	fuel	ratio	is 	on	the	lean	s ide.	When	DTC 	P 0172	is 	set,	the	ac tual	air	fuel	ratio
is 	on	the	rich	s ide.
I f	the	vehic le	runs 	out	of	fuel,	the	air	fuel	ratio	is 	lean	and	DTC 	P 0171	may	be	set.	T he	MIL	is 	then	illuminated.
When	the	total	of	the	short-term	and	long-term	fuel	trim	values 	is 	within	the	malfunction	threshold	(and	the	engine
coolant	temperature	is 	more	than	75°C 	[167°F]),	the	s ys tem	is 	func tioning	normally.

MONITOR�DESCRIPTION
Under	c losed-loop	fuel	control,	a	fuel	injec tion	volume	that	deviates 	from	that	es timated	by	the	ECM	causes 	changes 	in	the
long-term	fuel	trim	compensation	value.	T he	long-term	fuel	trim	is 	adjus ted	when	there	are	pers is tent	deviations 	in	the
short-term	fuel	trim	value.	Deviations 	from	the	ECM 's 	es timated	fuel	injec tion	volume	also	affec ts 	the	average	fuel	trim
learning	value,	which	is 	a	combination	of	the	average	short-term	fuel	trim	(fuel	feedback	compensation	value)	and	the
average	long-term	fuel	trim	(learning	value	of	the	air-	fuel	ratio).	I f	the	average	fuel	trim	learning	value	exceeds 	a
malfunction	threshold,	the	ECM	interpret	this 	a	fault	in	the	fuel	sys tem	and	sets 	a	DTC .

Example:

I f	the	average	fuel	trim	learning	value	is 	more	than	+35%	or	less 	than	-35%,	the	ECM 	interprets 	this 	as 	a	fuel	sys tem
malfunction.

MONITOR�STRATEGY

Related	DTC s
P0171:	Fuel	trim	Lean	(bank	1 )
P0172:	Fuel	trim	Rich	(bank	1)

Required	Sensors/C omponents 	(Main) Fuel	sys tem

Required	Sensors/C omponents 	(Related)
A ir	fuel	ratio	sensor
Mass 	air	flow	meter
C rankshaft	pos ition	sensor

Frequency	of	O peration Continuous

Duration Within	10 	seconds



MIL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
Fuel-trim

Monitor	runs 	whenever	following	DTC s 	not
present

P0010	(V V T 	O il	C ontrol	V alve	Bank	1)
P0011	(V V T 	System	bank	1-	A dvance)
P0012	(V V T 	System	bank	1-	Retard)
P0016	(V V T 	System	bank	1-	M isalignment)
P0031,	P 0032 	(A ir	Fuel	Ratio	Sensor	Heater	-	Sensor	1)
P0102,	P 0103 	(Mass 	A ir	Flow	Meter)
P0115,	P 0117 ,	P0118	(Engine	C oolant	Temperature	Sensor)
P0120,	P 0121 	P0122,	P0123 ,	P 0220,	P0222,	P0223,	P2135	(Throttle
Pos ition	Sensor)
P0125	(Insuffic ient	Engine	C oolant	Temperature	for	C losed	Loop	Fuel
C ontrol)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)
P0351,	P 0352 ,	P0353,	P0354	(Igniter)
P0500	(V ehic le	Speed	Sensor)

Fuel	sys tem	s tatus C losed-loop

Battery	voltage 11	V 	or	more

E ither	of	following	conditions 	1 	or	2 	set -

1.	Engine	RPM Below	1100	rpm

2.	Intake	air	amount	per	revolution 0.22 	g/rev	or	more

C atalys t	monitor No	executed

TYPICAL�MALFUNCTION�THRESHOLDS
Fuel-trim

Purge-cut Executing

E ither	of	following	conditions 	1 	or	2 	met -

1.	A verage	between	short-term	fuel	trim	and	long-term	fuel	trim 35%	or	more	(varies 	with	engine	coolant	temperature)

2.	A verage	between	short-term	fuel	trim	and	long-term	fuel	trim -35%	or	less 	(varies 	with	engine	coolant	temperature)

CONFIRMATION�DRIVING�PATTERN



Connect	the	Techs tream	to	the	DLC3 .1.
Turn	the	ignition	switch	to	O N	and	turn	the	Techstream	on.2.

C lear	the	DTC s	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
Turn	the	ignition	switch	off.4 .
Turn	the	ignition	switch	to	O N	and	turn	the	Techstream	on	[A ].5 .
Start	the	engine	and	warm	it	up	(until	the	engine	coolant	temperature	is 	75°C 	(167°F)	or	higher)	with	all	the
accessories 	switc hed	off	[B].

6 .

With	the	engine	warmed	up,	idle	the	engine	for	2 	minutes 	or	more	[C ].7.
Drive	the	vehic le	at	between	37	and	75	mph	(60	and	120 	km/h)	and	at	an	engine	speed	of	between	1400	and
3200	rpm	for	5 	minutes 	or	more	[D].

8.

Enter	the	following	menus:	P owertrain	/	Engine	/	U tility	/	A ll	Readines s .9.
Input	the	DTC :	P 0171	or	P0172.10 .
C heck	the	DTC 	judgment	result	[E ].

TECHSTREAM
DISPLA Y

DESCRIPT ION

NORMA L
DTC 	judgment	completed
System	normal

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	c onditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	which	do	not	fulfill	DTC 	preconditions 	has 	reached	ECU
memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[C]�through�[E]�again.

11.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes 	/	P ending.12 .
Read	Pending	DTC s .

HINT:

13.



If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal	trip	and	check

for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunctioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14 .

WIRING�DIAGRAM
Refer	to	DTC 	P2195	 	.

INSPECTION�PROCEDURE
HINT:

Malfunctioning�areas�can�be�identified�by�performing�the�Control�the�Injection�Volume�for�A/F�sensor�function�provided�in�the�Active
Test.�The�Control�the�Injection�Volume�for�A/F�sensor�function�can�help�to�determine�whether�the�air�fuel�ratio�sensor,�heated�oxygen
sensor�and�other�potential�trouble�areas�are�malfunctioning.

The�following�instructions�describe�how�to�conduct�the�Control�the�Injection�Volume�for�A/F�sensor�operation�using�the�Techstream.

Connect	the	Techs tream	to	the	DLC3 .1.
Start	the	engine.2.
Turn	the	Techs tream	on.3.
Warm	up	the	engine	at	an	engine	speed	of	2500	rpm	for	approximately	90 	seconds .4.
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion	V olume	for	A /F	sensor.5 .
Perform	the	A c tive	Test	operation	with	the	engine	idling	(press 	the	RIGHT 	or	LEFT 	button	to	change	the	fuel	injec tion
volume).

6.

Monitor	the	output	voltages 	of	the	air	fuel	ratio	and	heated	oxygen	sensors 	(A FS	V oltage	B1	S1 	and	O 2S	B1	S2)
displayed	on	the	T echs tream.

7.

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	sensor	operation	lowers 	the	fuel	injec tion	volume	by	12 .5%	or	inc reases 	the
injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.

TECHSTREAM 	DISPLA Y 	(SENSOR) INJECT IO N	VO LUME STA TE VO LTAGE

A FS	V oltage	B1	S1
(A ir	fuel	ratio	s ensor)

+25% Rich Less 	than	3.1 	V

-12.5% Lean More	than	3.4 	V

O 2S	B1	S2
(Heated	oxygen	sensor)

+25% Rich More	than	0.55 	V

-12.5% Lean Less 	than	0.4 	V

NOTICE:
The�air�fuel�ratio�sensor�has�an�output�delay�of�a�few�seconds�and�the�heated�oxygen�sensor�has�a�maximum�output�delay�of
approximately�20�seconds.

CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

1 -



CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

2

A ir	fuel
ratio
sensor
A ir	fuel
ratio
sensor
heater
A ir	fuel
ratio
sensor
c ircuit

3

Heated
oxygen
sensor
Heated
oxygen
sensor
heater
Heated
oxygen
sensor
c ircuit

4

Injec tor
Fuel
pressure
Gas	leak
from
exhaust
sys tem
(A ir	fuel
ratio
extremely
rich	or
lean)

Following	the	C ontrol	the	Injec tion	V olume	for	A /F	sensor	procedure	enables 	technic ians 	to	c heck	and	graph	the
voltage	outputs 	of	both	the	air	fuel	ratio	and	heated	oxygen	sensors .
To	display	the	graph,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion
V olume	for	A /F	Sensor	/	A /F	C ontrol	System	/	A FS	V oltage	B1	S1	and	O 2S	B1 	S2;	then	pres s 	the	graph	button	on
the	Data	Lis t	view.

HINT:

Read	freeze	frame	data	us ing	the	T echs tream.	The	ECM 	records 	vehic le	and	driving	condition	information	as 	freeze
frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame	data	can	be	helpful	in	determining	whether
the	vehic le	was 	running	or	s topped,	whether	the	engine	was	warmed	up	or	not,	whether	the	air	fuel	ratio	was 	lean	or
rich,	as 	well	as 	other	data	recorded	at	the	time	of	a	malfunc tion.
A 	low	air	fuel	ratio	sensor	voltage	could	be	caused	by	a	rich	air	fuel	mixture.	C heck	for	conditions 	that	would	cause	the
engine	to	run	rich.



A

OK

A 	high	air	fuel	ratio	sensor	voltage	could	be	caused	by	a	lean	air	fuel	mixture.	C heck	for	conditions 	that	would	cause
the	engine	to	run	lean.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0171�OR�P0172)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0171	or	P 0172 A

P0171	or	P 0172	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0171�or�P0172�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. CHECK�PCV�HOSE�CONNECTIONS

(a)�Check�PCV�hose.

OK:
PCV 	hose	is 	connected	correc tly	and	is 	not	damaged.

NG REPAIR�OR�REPLACE�PCV�HOSE

3. CHECK�INTAKE�SYSTEM

(a)�Check�the�intake�system�for�vacuum�leaks� 	.



OK

OK:
No	leaks 	in	air	induction	sys tem.

NG REPAIR�OR�REPLACE�INTAKE�SYSTEM

4. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(AIR�FUEL�RATIO�CONTROL)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Start�the�engine.

(c)�Turn�the�Techstream�on.

(d)�Warm�up�the�engine�at�an�engine�speed�of�2500�rpm�for�approximately�90�seconds.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Control�the�Injection�Volume�for�A/F
Sensor.

(f)�Perform�the�Control�the�Injection�Volume�for�A/F�Sensor�operation�with�the�engine�idling�(press�the�RIGHT
or�LEFT�button�to�change�the�fuel�injection�volume).

(g)�Monitor�the�voltage�outputs�of�the�air�fuel�ratio�sensor�and�the�heated�oxygen�sensor�(AFS�Voltage�B1S1
and�O2S�B1S2)�displayed�on�the�Techstream.

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	Sensor	operation	lowers 	the	fuel	injec tion	volume	by	12 .5%	or	inc reases 	the
injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.

Standard:

TECHSTREAM	DISP LA Y
(SENSOR)

INJECT IO N	VO LUME STA TE V O LTAGE

A FS	V oltage	B1S1
A ir	Fuel	Ratio

+25% Rich Less 	than	3.1

-12 .5% Lean More	than	3.4

O 2S	B1S2
Heated	O xygen

+25% Rich More	than	0.55

-12 .5% Lean Less 	than	0.4

Result

STA TE
A FS	V O LTAGE

B1S1

STA TE
O 2S
B1S2

A IR	FUEL	RA T IO
CONDIT IO N	A ND

A IR	FUEL	RA TIO 	SENSOR
CONDIT IO N

MISFIRE SUSPEC TED	TROUBLE 	A REA PROC EED
TO

Lean/Rich Lean/Rich Normal - - C

Lean Lean A ctual	air	fuel	ratio	lean
May
occur

PC V 	valve	and	hose
PC V 	hose	connections
Injec tor	blockage
Gas 	leak	from	exhaust
sys tem

A



A

STA TE
A FS	V O LTAGE

B1S1

STA TE
O 2S
B1S2

A IR	FUEL	RA T IO
CONDIT IO N	A ND

A IR	FUEL	RA TIO 	SENSOR
CONDIT IO N

MISFIRE SUSPEC TED	TROUBLE 	A REA PROC EED
TO

A ir	induction	sys tem
Fuel	pressure
Mass 	air	flow	meter
Engine	coolant
temperature	sensor

Rich Rich A ctual	air	fuel	ratio	rich -

Injec tor	leak	or	blockage
Gas 	leak	from	exhaust
sys tem
Ignition	sys tem
Fuel	pressure
Mass 	air	flow	meter
Engine	coolant
temperature	sensor

Lean Lean/Rich
A ir	fuel	ratio	sensor
malfunction

- A ir	fuel	ratio	sensor

B

Rich Lean/Rich
A ir	fuel	ratio	sensor
malfunction

- A ir	fuel	ratio	sensor

Lean:	During	C ontrol	the	Injec tion	V olume	for	A /F	Sensor,	the	air	fuel	sensor	output	voltage	(A FS	V oltage)	is 	cons is tently
more	than	3.4 	V ,	and	the	heated	oxygen	sensor	output	voltage	(O 2S)	is 	cons is tently	less 	than	0 .4 	V .

Rich:	During	C ontrol	the	Injec tion	V olume	for	A /F	Sensor,	the	A FS	V oltage	is 	cons is tently	less 	than	3 .1 	V ,	and	the	O 2S	is
cons is tently	more	than	0.55 	V .

Lean/Rich:	During	C ontrol	the	Injec tion	V olume	for	A /F	Sens or	of	the	A c tive	T est,	the	output	voltage	of	the	heated	oxygen
sensor	alternates 	correc tly.

C PERFORM�CONFIRMATION�DRIVING�PATTERN

B INSPECT�AIR�FUEL�RATIO�SENSOR�(HEATER�RESISTANCE)

5. READ�VALUE�USING�TECHSTREAM�(COOLANT�TEMP)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Coolant�Temp.

(e)�Read�the�Data�List�twice,�when�the�engine�is�both�cold�and�warmed�up.

Standard	V alue:
With	cold	engine:	Same	as 	ambient	air	temperature.



OK

OK

With	warm	engine:	80 	to	100°C 	(176 	to	212°F).

NG REPLACE�ENGINE�COOLANT�TEMPERATURE�SENSOR

6. INSPECT�MASS�AIR�FLOW�METER

(a)�Read�the�values�using�the�Techstream�(MAF).

NOTICE:

Turn	the	ignition	switch	off.
P erform	the	inspec tion	with	the	vehic le	indoors 	and	on	a	level	surface.
Perform	the	inspec tion	of	the	mass 	air	flow	meter	while	it	is 	ins talled	in	the	air	c leaner	case	(ins talled	on	the	vehic le).
During	the	tes t,	make	sure	that	an	exhaus t	air	duct	is 	not	drawing	air	through	the	exhaust	pipe.

(1)�Connect�the�Techstream�to�the�DLC3.

(2)�Turn�the�ignition�switch�to�ON�(do�not�start�the�engine).

(3)�Turn�the�Techstream�on.

(4)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�MAF.

(5)�Wait�for�30�seconds,�and�read�the�values�on�the�Techstream.

Standard	V alue:
Less 	than	0.48 	g/s ec

(b)�Inspect�the�mass�air�flow�meter.

(1)�Remove�the�mass�air�flow�meter� 	.

(2)�Using�a�work�light,�check�that�the�platinum�filament�(heater�portion)
in�the�mass�air�flow�meter�has�no�foreign�matter�attached.

OK:
No	foreign	matter	attached.

(3)�Reinstall�the�mass�air�flow�meter� 	.

NG REPLACE�MASS�AIR�FLOW�METER



OK

OK

OK

7. CHECK�FUEL�PRESSURE

(a)�Check�the�fuel�pressure� 	.

NG REPAIR�OR�REPLACE�FUEL�SYSTEM

8. CHECK�FOR�EXHAUST�GAS�LEAK

OK:
No	gas 	leaks .

NG REPAIR�OR�REPLACE�EXHAUST�SYSTEM

9. CHECK�SPARK�AND�IGNITION

HINT:

Refer	to	the	ignition	sys tem	inspec tion	procedure	 	.
I f	the	spark	plugs 	or	ignition	sys tem	malfunctions ,	engine	mis fires 	may	oc cur.	The	mis fire	count	can	be	read	us ing	the
Techstream.	Enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	Data	L is t	/	C ylinder	#1	M is fire	Rate	(to
C ylinder	#4 	M is fire	Rate)

NG REPAIR�OR�REPLACE�IGNITION�SYSTEM

10. INSPECT�FUEL�INJECTOR�ASSEMBLY�(INJECTION�AND�VOLUME)

HINT:

Refer	to	the	fuel	injec tor	inspec tion	procedure	 	.
I f	the	injec tors 	malfunc tion,	engine	mis fires 	may	occur.	The	mis fire	count	c an	be	read	us ing	the	T echs tream.	Enter	the



OK

OK

OK

OK

NEXT

following	menus :	Powertrain	/	Engine	and	EC T 	/	Data	L is t	/	C ylinder	#1	M is fire	C ount	(to	C ylinder	#4 	M is fire	C ount).

NG REPLACE�FUEL�INJECTOR�ASSEMBLY

11. INSPECT�AIR�FUEL�RATIO�SENSOR�(HEATER�RESISTANCE)�

NG REPLACE�AIR�FUEL�RATIO�SENSOR

12. CHECK�TERMINAL�VOLTAGE�(POWER�SOURCE�OF�AIR�FUEL�RATIO�SENSOR)�

NG INSPECT�FUSE�(EFI�NO.�2�FUSE)

13. CHECK�HARNESS�AND�CONNECTOR�(AIR�FUEL�RATIO�SENSOR�-�ECM)�

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR�(AIR�FUEL�RATIO
SENSOR�-�ECM)

14. REPLACE�AIR�FUEL�RATIO�SENSOR

(a)�Replace�the�air�fuel�ratio�sensor� 	.



NEXT

15. PERFORM�CONFIRMATION�DRIVING�PATTERN

(a)	C onnect	the	Techs tream	to	the	DLC 3.
(b)	Turn	the	ignition	switch	to	O N.
(c)	T urn	the	Techstream	on.

(d)	C lear	DTC s 	 	.

(e)	Switch	the	ECM	from	normal	mode	to	check	mode	us ing	the	Techstream	 	.
(f)	Start	the	engine	and	warm	it	up	with	all	the	accessories 	switched	O FF.
(g)	Drive	the	vehic le	at	between	40	mph	and	75 	mph	(60 	km/h	and	120	km/h)	and	at	an	engine	speed	of	between	1400	rpm
and	3200	rpm	for	3 	to	5 	minutes .

HINT:

If�the�system�is�still�malfunctioning,�the�MIL�will�be�illuminated�during�step�(g).

NOTICE:
If�the�conditions�in�this�test�are�not�strictly�followed,�no�malfunction�will�be�detected.

16. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P0171�OR�P0172)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:



RESULT PRO CEED	TO

No	output A

P0171	or	P 0172 B

B REPLACE�ECM

A END

17. INSPECT�FUSE�(EFI�NO.�2�FUSE)�

NG REPLACE�FUSE�(EFI�NO.�2�FUSE)

OK REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR�(AIR�FUEL�RATIO
SENSOR�-�ENGINE�ROOM�RELAY�BLOCK)



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000TB304A X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0128:	C oolant	Thermos tat	(C oolant	Temperature
Below	Thermostat	Regulating	T emperature)	(2010 	C orolla)

DTC P0128
Coolant�Thermostat�(Coolant�Temperature�Below�Thermostat�Regulating
Temperature)

DESCRIPTION
HINT:

This�DTC�relates�to�the�thermostat.

This 	DTC 	is 	set	when	the	engine	coolant	temperature	does 	not	reach	75°C 	(167°F)	despite	suffic ient
engine	warm-up	time	having	elapsed.

DTC
NO .

DTC 	DETECT IO N	CO NDIT ION TROUBLE 	A REA

P0128

C onditions 	(a),	(b)	and	(c )	are	met	for	5 	seconds 	(2
trip	detec tion	logic ):
(a)	C old	s tart
(b)	Engine	warmed	up
(c )	Engine	coolant	temperature	less 	than	75°C
(167°F)

Thermos tat
C ooling	sys tem
Engine	coolant	temperature
sensor
ECM

MONITOR�DESCRIPTION



The	ECM	es timates 	the	engine	coolant	temperature	based	on	the	s tarting	temperature,	engine	loads ,
and	engine	speeds .	T he	ECM	then	compares 	the	es timated	temperature	with	the	ac tual	engine	coolant
temperature.	When	the	es timated	engine	coolant	temperature	reaches 	75°C 	(167°F),	the	ECM	checks
the	ac tual	engine	coolant	temperature.	I f	the	ac tual	engine	coolant	temperature	is 	less 	than	75°C
(167°F),	the	ECM	interprets 	this 	as 	a	malfunction	in	the	thermostat	or	the	engine	cooling	sys tem	and
sets 	the	DTC .

MONITOR�STRATEGY

Related	DTC s P0128:	C oolant	T hermos tat

Required	Sensors/C omponents 	(Main)
Thermos tat
Engine	coolant	temperature	sensor

Required	Sensors/C omponents 	(Related)
Intake	air	temperature	sensor
V ehic le	speed	sensor

Frequency	of	O peration O nce	per	driving	cyc le

Duration 900 	seconds

MIL	O peration 2 	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS



Monitor	runs 	whenever	following	DTC s 	are	not
present

P0010	(V V T 	O il	C ontrol	V alve	Bank	1 )
P0011	(V V T 	Sys tem	bank	1-	A dvance)
P0012	(V V T 	Sys tem	bank	1-	Retard)
P0016	(V V T 	Sys tem	bank	1-	M isalignment)
P0031,	P0032	(A ir	Fuel	Ratio	Snesor	Heater	-
Sensor	1 )
P0102,	P0103	(Mass 	A ir	Flow	Meter)
P0112,	P0113	(Intake	A ir	T emperature	Sensor)
P0115,	P0117,	P 0118 	(Engine	C oolant
Temperature	Sensor)
P0120,	P0121	P 0122,	P0123,	P0220,	P 0222 ,
P0223,	P2135	(Throttle	P os ition	Sensor)
P0171,	P0172	(Fuel	System)
P0301,	P0302,	P 0303,	P 0304	(M is fire)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)
P0351,	P0352,	P 0353,	P 0354	(Igniter)
P0500	(V ehic le	Speed	Sensor)
P2195,	P2196,	P 2237,	P 2238,	P2239,	P2252,
P2253,	P2A 00	(A ir	Fuel	Ratio	Sensor	-	Sensor
1)

Battery	voltage 11 	V 	or	more

E ither	of	following	conditions 	1 	or	2 	is 	met: -

1 .	A ll	of	following	conditions 	met: -

Engine	coolant	temperature	at	engine
s tart	-	Intake	air	temperature	at	engine
s tart

-15	to	7°C 	(5 	to	45°F)

Engine	coolant	temperature	at	engine
s tart

-10	to	56°C 	(14	to	133°F)

Intake	air	temperature	at	engine	s tart -10	to	56°C 	(14	to	133°F)

2 .	A ll	of	following	conditions 	met: -

Engine	coolant	temperature	at	engine
s tart	-	Intake	air	temperature	at	engine
s tart

More	than	7°C 	(45°F)

Engine	coolant	temperature	at	engine
s tart

56°C 	(133°F)	or	les s

Intake	air	temperature	at	engine	s tart -10°C 	(14°F)	or	more



A ccumulated	time	at	80	mph	(128 	km/h)	or	more
of	vehic le	speed

Less 	than	20	seconds

TYPICAL�MALFUNCTION�THRESHOLDS

Duration	that	both	of	following	conditions 	(a)	and	(b)	met 5	seconds 	or	more

(a)	E s timated	engine	coolant	temperature 75°C 	(167°F)	or	more

(b)	Engine	coolant	temperature	sensor	output Below	75°C 	(167°F)

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off	for	30	seconds .4 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Enter	the	following	menus :	P owertrain	/	Engine	/	Data	Lis t	/	A ll	Data	/	C oolant	T emp	and
Intake	A ir.

6 .

C heck	that	"C oolant	Temp"	and	"Intake	A ir"	in	the	Data	Lis t	are	within	the	range	of	0 	to	35°C
(32	to	95°F).

7 .

Heater	set	to	MA X	HO T 	with	fresh	air	mode	selec ted.8 .
Start	the	engine	and	wait	15	minutes 	or	more	[B].9 .
Enter	the	following	menus :	P owertrain	/	Engine	and	ECT 	/	T rouble	C odes 	/	P ending.10.
Read	Pending	DTC s 	[C ].

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
System	normal

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 's 	memory	limit

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	and	[C ].

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/
T rouble	C odes 	/	P ending.

12.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

13.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE



A

OK

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0128)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0128 A

P0128	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0128�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. CHECK�COOLING�SYSTEM

(a)�Check�for�defects�in�the�cooling�system�that�might�cause�the�system�to�be�too�cold,�such
as�abnormal�radiator�fan�operation�or�any�modifications.

NG REPAIR�OR�REPLACE�COOLING�SYSTEM

3. INSPECT�THERMOSTAT



(a)�Remove�the�thermostat� 	.

(b)�Measure�the�valve�opening�temperature�of�the�thermostat.

Standard	V alue:
80 	to	84°C 	(176	to	183°F)

HINT:

In�addition�to�the�above�check,�confirm�that�the�valve�is�completely�closed�when�the�temperature�is�below�the
standard.

(c)�Reinstall�the�thermostat� 	.

NG REPLACE�THERMOSTAT

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000SV T098X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0327,P 0328:	Knock	Sensor	1 	C ircuit	Low	Input
(Bank	1 	or	Single	Sensor)	(2010 	C orolla)

DTC P0327 Knock�Sensor�1�Circuit�Low�Input�(Bank�1�or�Single�Sensor)

DTC P0328 Knock�Sensor�1�Circuit�High�Input�(Bank�1�or�Single�Sensor)

DESCRIPTION
A 	flat	type	knock	sensor	is 	used.	Flat	type	knock	sensors 	(non-resonant	type)	have	a	s truc ture	that	can
detec t	vibrations 	over	a	wide	band	of	frequenc ies:	between	approximately	6 	kHz	and	15 	kHz.

Knock	sensors 	are	fitted	onto	the	engine	block	to	detec t	engine	knocking.

The	knock	sensor	contains 	a	piezoelec tric 	element	which	generates 	a	voltage	when	it	becomes
deformed.

The	voltage	is 	generated	when	the	engine	block	vibrates 	due	to	knocking.	O ccurrence	of	engine
knocking	can	be	suppressed	by	delaying	the	ignition	timing.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TRO UBLE 	A REA

P0327
O utput	voltage	of	knock	sensor	les s 	than	0.5	V 	for	1
second	or	more
(1 	trip	detec tion	logic)

Short	in	knock	sensor
c ircuit

Knock	sensor

ECM

P0328
O utput	voltage	of	knock	sensor	more	than	4 .5	V 	for	1
second	or	more
(1 	trip	detec tion	logic)

O pen	in	knock	sensor
c ircuit

Knock	sensor

ECM

HINT:

When�any�of�DTCs�P0327�and�P0328�are�set,�the�ECM�enters�fail-safe�mode.�During�fail-safe�mode,�the�ignition
timing�is�delayed�to�its�maximum�retardation.�Fail-safe�mode�continues�until�the�ignition�switch�is�turned�off.

Reference:	Inspec tion	us ing	an	osc illoscope



The	correc t	waveform	is 	as 	shown.

ECM	Terminal	Name Between	KNK1	and	EKNK

Tester	Range 1	V /DIV .,	1 	msec/DIV .

C ondition Engine	speed	maintained	at	4000 	rpm	after	warming	up	engine

MONITOR�DESCRIPTION
I f	the	output	voltage	transmitted	by	the	knock	sensor	remains 	low	or	high	for	more	than	1 	second,	the
ECM	interprets 	this 	as 	a	malfunc tion	in	the	sensor	c ircuit,	and	sets 	a	DTC .

The	monitor	for	DTC s	P 0327 	and	P 0328	begins 	to	run	when	5 	seconds 	have	elapsed	s ince	the	engine
was	s tarted.

I f	the	malfunc tion	is 	not	repaired	success fully,	DTC 	P 0327 	or	P0328	is 	set	5 	seconds 	after	the	engine
is 	next	s tarted.

MONITOR�STRATEGY

Related	DTC s
P 0327:	Knock	sensor	(bank	1)	range	check	(Low	voltage)
P 0328:	Knock	sensor	(bank	1)	range	check	(H igh	voltage)

Required	Sensors/C omponents 	(Main) Knock	sensor

Required	Sensors/C omponents 	(Related) -

Frequency	of	O peration C ontinuous

Duration 1 	second

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Battery	voltage 10 .5	V 	or	more



T ime	after	engine	s tart 5 	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS
Knock�Sensor�Range�Check�(Low�Voltage)�P0327

Knock	sensor	voltage Less 	than	0.5 	V

Knock�Sensor�Range�Check�(High�Voltage)�P0328

Knock	sensor	voltage More	than	4 .5	V

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	wait	10	seconds .6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0327 	or	P0328.8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�idle�the�engine�for�5�minutes�and�check�the
DTC�judgment�result�again�[C].

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(KNOCK�FEEDBACK�VALUE)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Start�the�engine.

(c)�Turn�the�Techstream�on.

(d)�Warm�up�the�engine.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�All�Data�/�Knock�Feedback
Value.

(f)�Read�the�value�while�driving�the�vehicle.

OK:
The	value	changes .

Malfunc tion	does 	not	occur Knock	Feedback	V alue	changes



OK

Malfunc tion	occurs Knock	Feedback	V alue	does 	not	change

HINT:

The�knock�feedback�value�change�can�be�confirmed�by�running�the�engine�with�a�high�load,�for�example,�by
activating�the�air�conditioning�system�and�racing�the�engine.

NG INSPECT�ECM�(KNK1�VOLTAGE)

OK CHECK�FOR�INTERMITTENT�PROBLEMS

2. INSPECT�ECM�(KNK1�VOLTAGE)

(a)�Disconnect�the�knock�sensor�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Standard	V oltage:

TESTER	CO NNECT IO N SWITCH	CONDIT IO N SPEC IFIED	CONDIT IO N

B35-2	-	B35-1 Ignition	switch	ON 4.5 	to	5 .5 	V

(d)�Reconnect�the�knock�sensor�connector.

NG CHECK�HARNESS�AND�CONNECTOR�(ECM�-�KNOCK
SENSOR)



3. INSPECT�KNOCK�SENSOR

(a)�Remove�the�knock�sensor.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

1	-	2 20°C 	(68°F) 120	to	280 	kΩ

(c)�Reinstall�the�knock�sensor.

NG REPLACE�KNOCK�SENSOR

OK REPLACE�ECM

4. CHECK�HARNESS�AND�CONNECTOR�(ECM�-�KNOCK�SENSOR)

(a)�Disconnect�the�knock�sensor�connector.



(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED	CO NDIT IO N

B35-2	-	B31-110	(KNK1) A lways Below	1 	Ω

B35-1	-	B31-111	(EKNK) A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNEC TIO N CONDIT ION SPEC IFIED	CONDIT IO N

B35-2	or	B31-110 	(KNK1)	-	Body	ground A lways 10 	kΩ 	or	higher

B35-1	or	B31-111 	(EKNK)	-	Body	ground A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�knock�sensor�connector.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(ECM�-�KNOCK�SENSOR)

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6 .4	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000TCW0BFX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0335,P 0339:	C rankshaft	P os ition	Sensor	"A "
C ircuit	(2010 	C orolla)

DTC P0335 Crankshaft�Position�Sensor�"A"�Circuit

DTC P0339 Crankshaft�Position�Sensor�"A"�Circuit�Intermittent

DESCRIPTION
The	c rankshaft	pos ition	sensor	sys tem	cons is ts 	of	a	c rankshaft	pos ition	sensor	plate	and	a	pickup	coil.

The	sensor	plate	has 	34 	teeth	and	is 	ins talled	on	the	c rankshaft.	The	pickup	coil	is 	made	of	wound	copper
wire,	an	iron	core	and	magnet.	The	sensor	plate	rotates 	and,	as 	each	tooth	passes 	by	the	pic kup	coil,	a
pulse	s ignal	is 	c reated.	The	pickup	coil	generates 	34 	s ignals 	per	engine	revolution.	Based	on	these
s ignals ,	the	ECM	calculates 	the	c rankshaft	pos ition	and	engine	RPM.	U s ing	these	calculations ,	the	fuel
injec tion	time	and	ignition	timing	are	controlled.

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TROUBLE	A REA

P0335

When	either	of	following	conditions 	is 	met:
(1 	trip	detec tion	logic)

M iss ing	c rankshaft	pos ition	sensor	s ignal
despite	camshaft	pos ition	sensor	s ignal	inputs
normal	after	engine	c ranked

No	crankshaft	pos ition	sensor	s ignal	to	ECM	at
engine	speed	of	600 	rpm	or	more

O pen	or	short	in
c rankshaft	pos ition
sensor	c ircuit
C rankshaft	pos ition
sensor
C rankshaft	pos ition
sensor	plate
ECM

P0339

Following	conditions 	(a),	(b)	and	(c)	are	met:
(1 	trip	detec tion	logic)
(a)	Engine	speed	1500	rpm	or	more
(b)	No	c rankshaft	pos ition	sensor	s ignal	for	0 .05	seconds
or	more
(c)	3 	seconds 	or	more	have	elapsed	s ince	s tarter	s ignal
switched	from	ON	to	O FF

O pen	or	short	in
c rankshaft	pos ition
sensor	c ircuit
C rankshaft	pos ition
sensor
C rankshaft	pos ition
sensor	plate
ECM

Reference:	Inspec tion	us ing	an	osc illoscope.



HINT:

The	correc t	waveform	is 	as 	shown.
G2+	s tand	for	the	camshaft	pos ition	sensor	s ignal,	and	NE+	s tands 	for	the	c rankshaft	pos ition
sensor	s ignal.
A 	failure	of	the	ground	for	the	shielding	of	the	wiring	may	result	in	noisy	waveforms.

ECM	Terminal	Name
CH1:	Between	G2+	and	G2-
CH2:	Between	NE+	and	NE-

Tes ter	Range 5	V /DIV .,	20 	msec/DIV .

C ondition Idling

MONITOR�DESCRIPTION
I f	there	is 	no	s ignal	from	the	c rankshaft	pos ition	sensor	despite	the	engine	rotating,	the	ECM	interprets
this 	as 	a	malfunc tion	of	the	sensor.

I f	the	malfunc tion	is 	not	repaired	success fully,	a	DTC 	is 	set	10 	seconds 	after	the	engine	is 	next	s tarted.

MONITOR�STRATEGY

Related	DTC s
P 0335:	C rankshaft	pos ition	sensor	range	check	or
rationality

Required	Sensors/C omponents 	(Main) C rankshaft	pos ition	sensor

Required	Sensors/C omponents
(Related)

C amshaft	pos ition	sensor

Frequency	of	O peration C ontinuous

Duration 3 	times

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
All



Monitor	runs 	whenever	following	DTC s 	are	not	present None

Case�1

T ime	after	s tarter	O FF	to	ON 3	seconds 	or	more

Number	of	camshaft	pos ition	sensor	s ignal	pulse 6 	times

Battery	voltage 7	V 	or	more

Ignition	switch ON

Case�2

Starter O FF

Engine	speed 600	rpm	or	more

T ime	after	s tarter	from	O N	to	O FF 3	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS
Case�1

Number	of	c rankshaft	pos ition	sensor	s ignal	pulse 132 	or	less ,	and	174 	or	more

Case�2

Engine	speed	s ignal No	s ignal

COMPONENT�OPERATING�RANGE

C rankshaft	pos ition
sensor

C rankshaft	pos ition	sensor	output	voltage	fluc tuates 	while
c rankshaft	rotating
34	c rankshaft	pos ition	sensor	s ignals 	per	c rankshaft	revolution

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
Idle	the	engine	for	20	seconds 	or	more	[B].7 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 0335 	or	P0339.9 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISP LA Y

DESCRIPT ION

NO RMA L
DTC 	judgment	completed
System	normal

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU	memory	limit

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[B]�and�[C]�again.

10.



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes
/	P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

WIRING�DIAGRAM

INSPECTION�PROCEDURE
HINT:

I f	no	problem	is 	found	through	this 	diagnostic 	troubleshooting	procedure,	troubleshoot	the	engine
mechanical	sys tems .
Check	the	engine	speed.	T he	engine	speed	can	be	checked	us ing	the	Techstream.	T o	check,	follow



the	operation	below:

C onnec t	the	T echs tream	to	the	DLC3.a.
Start	the	engine.b.
Turn	the	T echstream	on.c .
Enter	the	following	menus :	P owertrain	/	Engine	and	EC T 	/	Data	Lis t	/	Engine	Speed.d.

Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(ENGINE�SPEED)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Engine�Speed.

(e)�Start�the�engine.

(f)�Read�the�values�displayed�on�the�Techstream�while�the�engine�is�running.

OK:
Correc t	values 	are	displayed.

HINT:

To	check	the	engine	speed	change,	display	the	graph	on	the	Techstream.
I f	the	engine	does 	not	s tart,	check	the	engine	speed	while	c ranking.
I f	the	engine	speed	indicated	on	the	Techstream	remains 	at	zero	(0),	there	may	be	an	open	or	short
in	the	c rankshaft	pos ition	sensor	c ircuit.

NG INSPECT�CRANKSHAFT�POSITION�SENSOR
(RESISTANCE)

OK CHECK�FOR�INTERMITTENT�PROBLEMS

2. INSPECT�CRANKSHAFT�POSITION�SENSOR�(RESISTANCE)

(a)�Disconnect�the�crankshaft�position�sensor�connector.



OK

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

1	-	2 20°C 	(68°F) 1150 	to	1450 	Ω

(c)�Reconnect�the�crankshaft�position�sensor�connector.

NG

REPLACE
CRANKSHAFT
POSITION
SENSOR

3. CHECK�HARNESS�AND�CONNECTOR�(CRANKSHAFT�POSITION�SENSOR�-�ECM)

(a)�Disconnect�the�crankshaft�position�sensor�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

B65-1	-	B31-122
(NE+)

A lways Below	1	Ω

B65-2	-	B31-121
(NE-)

A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDIT ION



OK

OK

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDIT ION

B65-1	or	B31-122	(NE+)	-
Body	ground

A lways 10	kΩ 	or	higher

B65-2	or	B31-121	(NE-)	-
Body	ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�crankshaft�position�sensor�connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(CRANKSHAFT
POSITION
SENSOR�-
ECM)

4. CHECK�SENSOR�INSTALLATION�(CRANKSHAFT�POSITION�SENSOR)

(a)�Check�the�crankshaft�position�sensor�installation.

O K:
Sensor	is 	ins talled	correc tly.

NG
SECURELY
REINSTALL
SENSOR

5. INSPECT�CRANKSHAFT�POSITION�SENSOR�PLATE�(TEETH�OF�SENSOR�PLATE)



OK

NEXT

(a)�Check�the�teeth�of�the�sensor�plate.

OK:
Sensor	plate	does 	not	have	any	c racks 	or	deformation.

NG REPLACE�CRANKSHAFT�POSITION�SENSOR�PLATE

6. REPLACE�CRANKSHAFT�POSITION�SENSOR

(a)�Replace�crankshaft�position�sensor� 	.

7. CHECK�WHETHER�DTC�OUTPUT�RECURS

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine.

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(g)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P0335 	or	P0339 B

HINT:

If�the�engine�does�not�start,�replace�the�ECM.



B REPLACE�ECM

A END



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000XH40A 8X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0351-P0354:	Ignition	C oil	"A "	P rimary	/
Secondary	C ircuit	(2010	C orolla)

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

DESCRIPTION
HINT:

These	DTC s 	indicate	malfunc tions 	relating	to	the	primary	c ircuit.
I f	DTC 	P 0351 	is 	set,	check	the	No.	1 	ignition	coil	c ircuit.
I f	DTC 	P 0352 	is 	set,	check	the	No.	2 	ignition	coil	c ircuit.
I f	DTC 	P 0353 	is 	set,	check	the	No.	3 	ignition	coil	c ircuit.
I f	DTC 	P 0354 	is 	set,	check	the	No.	4 	ignition	coil	c ircuit.

A 	direc t	ignition	sys tem	is 	used	on	this 	vehic le.

The	direc t	ignition	sys tem	is 	an	ignition	sys tem	in	which	each	cylinder	is 	ignited	by	its 	own	ignition	coil
and	spark	plug.	The	secondary	wiring	of	each	ignition	coil	generates 	a	powerful	voltage	which	is 	applied
direc tly	to	each	spark	plug.	T he	spark	pas ses 	from	the	center	elec trode	of	the	spark	plug	to	the	ground
elec trode.

The	ignition	coils 	of	this 	sys tem	each	have	a	built- in	igniter.

The	ECM	determines 	the	ignition	timing	and	transmits 	the	ignition	(IGT )	s ignals 	to	each	cylinder.	U s ing
the	IGT 	s ignal,	the	ECM	turns 	the	power	trans is tor	ins ide	the	igniter	on	and	off.	T he	power	trans is tor,	in
turn,	switches 	on	and	off	the	current	to	the	primary	coil.	When	the	current	to	the	primary	coil	is 	cut	off,	a
powerful	voltage	is 	generated	in	the	secondary	coil.	T his 	voltage	is 	applied	to	the	spark	plugs ,	caus ing
them	to	spark	ins ide	the	cylinders .	A s 	the	ECM	cuts 	the	current	to	the	primary	coil,	the	igniter	s ends
back	an	ignition	confirmation	(IGF)	s ignal	to	the	ECM,	for	each	cylinder	ignition.



DTC
NO .

DTC 	DETECT IO N
CONDIT IO NS

TROUBLE	A REAS

P0351
P0352
P0353
P0354

No	IGF	s ignal	to	ECM	while
engine	running
(1 	trip	detec tion	logic )

Ignition	sys tem
O pen	or	short	in	IGF1 	or	IGT 	c ircuit	(1 	to	4 )
between	ignition	coil	and	ECM
No.	1 	to	No.	4 	ignition	coils
ECM



Reference:	Inspec tion	us ing	an	osc illoscope.
While	c ranking	or	idling	the	engine,	check	the	waveform	between	terminals 	IGT 	(1 	to	4 )	and	E1,	and
IGF1	and	E1	of	the	ECM	connec tor.

ECM	Terminal	Name
Between	IGT 	(1 	to	4 )	and	E1

Between	IGF1 	and	E1

Tester	Range 2 	V /DIV ,	20	ms/DIV

Condition Idling

MONITOR�DESCRIPTION



I f	the	ECM	does 	not	receive	any	IGF	s ignals 	despite	transmitting	the	IGT 	s ignal,	it	interprets 	this 	as 	a
fault	in	the	igniter	and	sets 	a	DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	a	DTC 	is 	set	1 	second	after	the	engine	is 	next	s tarted.

MONITOR�STRATEGY

Related	DTC s

P0351:	Igniter	(cylinder	1)	malfunction
P0352:	Igniter	(cylinder	2)	malfunction
P0353:	Igniter	(cylinder	3)	malfunction
P0354:	Igniter	(cylinder	4)	malfunction

Required	Sensors/C omponents 	(Main) Igniter

Required	Sensors/C omponents 	(Related) C rankshaft	pos ition	sensor

Frequency	of	O peration C ontinuous

Duration 0 .512 	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

E ither	of	following	conditions 	A 	or	B	is 	met -

A .	Engine	RPM 1500	rpm	or	less

B.	Starter O FF

E ither	of	following	conditions 	C 	or	D	met -

C .	Both	of	following	conditions 	(a)	and	(b)	are	met -

(a)	Engine	speed 500	rpm	or	less

(b)	Battery	voltage 6	V 	or	more

D.	A ll	of	following	conditions 	(a),	(b)	and	(c)	are	met -

(a)	Engine	speed More	than	500	rpm

(b)	Battery	voltage 10	V 	or	more

(c )	Number	of	sparks 	after	C PU 	reset 5	sparks 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS

IGF	s ignal ECM	does 	not	receive	any	IGF	s ignal	despite	ECM	sending	IGT 	s ignal	to	igniter



COMPONENT�OPERATING�RANGE

IGF	s ignal Igniter	transmits 	IGF	s ignal	when	it	receives 	IGT 	s ignal	from	ECM

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
Idle	the	engine	for	10	seconds 	or	more	[B].7 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 0351 ,	P 0352,	P0353	or	P 0354 .9 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

10.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	and	[C ]
again.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE



OK

1. INSPECT
IGNITION
COIL
ASSEMBLY
(GROUND
CIRCUIT)

(a)�Disconnect�the�ignition�coil�assembly�connectors.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED	CONDIT IO N

B26-4	(GND)	-	Body	ground A lways Below	1	Ω

B27-4	(GND)	-	Body	ground A lways Below	1	Ω

B28-4	(GND)	-	Body	ground A lways Below	1	Ω

B29-4	(GND)	-	Body	ground A lways Below	1	Ω

(c)�Reconnect�the�ignition�switch�assembly�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(GROUND�CIRCUIT)

2. INSPECT
IGNITION
COIL
ASSEMBLY
(POWER
SOURCE)

(a)�Disconnect�the�ignition�coil�assembly�connectors.



OK

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Standard	V oltage:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CONDIT IO N

B26-1 	(+B)	-	B26-4	(GND) Ignition	switch	O N 11 	to	14 	V

B27-1 	(+B)	-	B27-4	(GND) Ignition	switch	O N 11 	to	14 	V

B28-1 	(+B)	-	B28-4	(GND) Ignition	switch	O N 11 	to	14 	V

B29-1 	(+B)	-	B29-4	(GND) Ignition	switch	O N 11 	to	14 	V

(d)�Reconnect�the�ignition�coil�assembly�connectors.

NG CHECK�HARNESS�AND�CONNECTOR�(IGNITION�COIL
ASSEMBLY�-�INTEGRATION�RELAY)

3. CHECK
HARNESS
AND
CONNECTOR
(IGNITION
COIL
ASSEMBLY
-
ECM)

(a)�Disconnect�the�ignition�coil�assembly�connectors.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.



Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDIT ION

B26-2	(IGF)	-	B31-81
(IGF1)

A lways Below	1	Ω

B27-2	(IGF)	-	B31-81
(IGF1)

A lways Below	1	Ω

B28-2	(IGF)	-	B31-81
(IGF1)

A lways Below	1	Ω

B29-2	(IGF)	-	B31-81
(IGF1)

A lways Below	1	Ω

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNEC TIO N CONDIT ION SPEC IFIED
CONDIT ION

B26-3	(IGT1)	-	B31-85
(IGT1)

A lways Below	1	Ω

B27-3	(IGT2)	-	B31-84
(IGT2)

A lways Below	1	Ω

B28-3	(IGT3)	-	B31-83
(IGT3)

A lways Below	1	Ω

B29-3	(IGT4)	-	B31-82
(IGT4)

A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNEC T ION CONDIT ION SPEC IFIED
CO NDIT IO N

B26-2	(IGF)	or	B31-81
(IGF1)	-	Body	ground

A lways 10	kΩ 	or	higher

B27-2	(IGF)	or	B31-81
(IGF1)	-	Body	ground

A lways 10	kΩ 	or	higher

B28-2	(IGF)	or	B31-81
(IGF1)	-	Body	ground

A lways 10	kΩ 	or	higher

B29-2	(IGF)	or	B31-81
(IGF1)	-	Body	ground

A lways 10	kΩ 	or	higher

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED



OK

CONDIT IO N

B26-3	(IGT1)	or	B31-85
(IGT1)	-	Body	ground

A lways 10 	kΩ 	or	higher

B27-3	(IGT2)	or	B31-84
(IGT2)	-	Body	ground

A lways 10 	kΩ 	or	higher

B28-3	(IGT3)	or	B31-83
(IGT3)	-	Body	ground

A lways 10 	kΩ 	or	higher

B29-3	(IGT4)	or	B31-82
(IGT4)	-	Body	ground

A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�ignition�coil�assembly�connectors.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(IGNITION
COIL
ASSEMBLY�-
ECM)

4. CHECK
WHETHER
DTC
OUTPUT
RECURS
(DTC
P0351,
P0352,
P0353
OR
P0354)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Shuffle�arrangement�of�the�ignition�coil�with�igniters�(among�No.�1�to�No.�4�cylinders).

NOTICE:
Do�not�shuffle�the�connectors.

(f)�Perform�a�simulation�test.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.



(h)�Read�DTCs.

Result:

RESULT PROC EED	TO

Same	DTC 	is 	output A

Different	ignition	coil	DTC 	is 	output B

B REPLACE�IGNITION�COIL�ASSEMBLY

A REPLACE�ECM

5. CHECK
HARNESS
AND
CONNECTOR
(IGNITION
COIL
ASSEMBLY
-
INTEGRATION
RELAY)

(a)�Disconnect�the�ignition�coil�assembly�connectors.

(b)�Remove�the�integration�relay�from�the�engine�room�relay�block.



(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

B26-1	(+B)	-	1A -4 A lways Below	1	Ω

B27-1	(+B)	-	1A -4 A lways Below	1	Ω

B28-1	(+B)	-	1A -4 A lways Below	1	Ω

B29-1	(+B)	-	1A -4 A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED	CO NDIT ION

B26-1	(+B)	or	1A -4 	-	Body	ground A lways 10	kΩ 	or	higher

B27-1	(+B)	or	1A -4 	-	Body	ground A lways 10	kΩ 	or	higher

B28-1	(+B)	or	1A -4 	-	Body	ground A lways 10	kΩ 	or	higher

B29-1	(+B)	or	1A -4 	-	Body	ground A lways 10	kΩ 	or	higher

(d)�Reinstall�the�integration�relay.

(e)�Reconnect�the�ignition�coil�assembly�connectors.

NG
REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(IGNITION�COIL�ASSEMBLY�-�INTEGRATION
RELAY)

OK REPAIR�OR�REPLACE�ECM�POWER�SOURCE
CIRCUIT



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM0000012JE03TX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0340:	C amshaft	P os ition	Sensor	"A "	C ircuit
(Bank	1 	or	Single	Sensor)	(2010 	C orolla)

DTC P0340 Camshaft�Position�Sensor�"A"�Circuit�(Bank�1�or�Single�Sensor)

DESCRIPTION
The	camshaft	pos ition	sensor	cons is ts 	of	a	magnet	and	an	iron	core	which	is 	wrapped	with	copper	wire,
and	is 	ins talled	onto	the	cylinder	head.	When	the	camshaft	rotates ,	each	of	3 	teeth	on	the	camshaft
passes 	through	the	camshaft	pos ition	sensor.	T his 	ac tivates 	the	internal	magnet	in	the	sensor,
generating	a	voltage	in	the	copper	wire.	T he	camshaft	rotation	is 	synchronized	with	the	c rankshaft
rotation.	When	the	c rankshaft	turns 	twice,	the	voltage	is 	generated	3 	times 	in	the	camshaft	pos ition
sensor.	T he	generated	voltage	in	the	sensor	ac ts 	as 	a	s ignal,	allowing	the	ECM	to	locate	the	camshaft
pos ition.	This 	s ignal	is 	then	used	to	control	ignition	timing,	fuel	injec tion	timing,	and	the	V V T 	sys tem.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE 	A REA

P0340

When	either	of	following	conditions 	is 	met:

No	camshaft	pos ition	sensor	s ignal	to	ECM	while
c ranking	(2 	trip	detec tion	logic )
M iss ing	camshaft	pos ition	sensor	s ignal	despite
c rankshaft	pos ition	sensor	s ignal	inputs 	normal	at
engine	speed	of	600	rpm	or	more	(1 	trip	detec tion
logic )

O pen	or	short	in
camshaft	pos ition
sensor	c ircuit
C amshaft	pos ition
sensor
C amshaft
T iming	chain	jumped
a	tooth
ECM

HINT:

DTC�P0340�indicates�a�malfunction�relating�to�the�camshaft�position�sensor�circuit�(the�wire�harness�between
the�ECM�and�camshaft�position�sensor,�and�the�camshaft�position�sensor�itself).

Reference:	Inspec tion	us ing	an	osc illoscope



HINT:

The	correc t	waveform	is 	as 	shown	in	the	illus tration.
G2+	s tands 	for	the	camshaft	pos ition	sensor	s ignal,	and	NE+	s tands 	for	the	c rankshaft	pos ition
sensor	s ignal.
A 	failure	of	the	ground	for	the	shielding	of	the	wiring	may	result	in	noisy	waveforms.

ECM	Terminal	Name
CH1:	Between	G2+	and	G2-
CH2:	Between	NE+	and	NE-

Tester	Range 5	V /DIV .,	20	msec/DIV .

C ondition Idling

MONITOR�DESCRIPTION
I f	no	s ignal	is 	transmitted	by	the	camshaft	pos ition	sensor	despite	the	engine	revolving,	or	the	rotation
of	the	camshaft	and	the	c rankshaft	is 	not	synchronized,	the	ECM	interprets 	this 	as 	a	malfunc tion	of	the
sensor.

I f	the	malfunc tion	is 	not	repaired	success fully,	the	DTC 	is 	s et	10	seconds 	after	the	engine	is 	next
s tarted.

MONITOR�STRATEGY

Related	DTC s
P0340:	C amshaft	pos ition	sensor	range	check
P0340:	C amshaft	pos ition/c rankshaft	pos ition	misalignment

Required	Sensors/C omponents 	(Main) C amshaft	pos ition	sensor

Required	Sensors/C omponents
(Related)

C rankshaft	pos ition	sensor

Frequency	of	O peration C ontinuous

Duration
4 	seconds :	C amshaft	pos ition	sensor	range	check
5 	seconds :	C amshaft	pos ition/crankshaft	pos ition
misalignment

M IL	O peration
2 	driving	cyc les :	C amshaft	pos ition	sensor	range	check
Immediate:	C amshaft	pos ition/crankshaft	pos ition
misalignment

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
All

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Camshaft�Position�Sensor�Range�Check



Starter O N

M inimum	battery	voltage	while	s tarter	O N Less 	than	11 	V

Camshaft�Position/Crankshaft�Position�Misalignment

Engine	speed 600 	rpm	or	more

Starter O FF

TYPICAL�MALFUNCTION�THRESHOLDS
Camshaft�Position�Sensor�Range�Check

C amshaft	pos ition	sensor	s ignal No	s ignal

Camshaft�Position/Crankshaft�Position�Misalignment

C amshaft	pos ition	and	c rankshaft	pos ition	phase M isaligned

COMPONENT�OPERATING�RANGE

C amshaft	pos ition
sensor

C amshaft	pos ition	sensor	output	voltage	fluc tuates 	while	camshaft
rotating
3	camshaft	pos ition	sensor	s ignals 	per	2 	c rankshaft	revolutions

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
Idle	the	engine	for	10	seconds 	or	more	[B].7 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 0340 ,	P 0342	or	P0343.9 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�INCOMPLETE�or�UNKNOWN,�perform�steps�[B]�and�[C]�again.

10.



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

WIRING�DIAGRAM
Refer	to	DTC 	P 0335 	 	.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as�freeze
frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in�determining
whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether�the�air�fuel
ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. INSPECT
CAMSHAFT
POSITION
SENSOR
(RESISTANCE)

(a)�Disconnect�the�camshaft�position�sensor�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT ION SPEC IFIED
CONDIT ION

1	-	2 20°C 	(68°F) 950 	to	1250	Ω

(c)�Reconnect�the�camshaft�position�sensor�connector.

NG
REPLACE
CAMSHAFT
POSITION



OK

SENSOR

2. CHECK
HARNESS
AND
CONNECTOR
(CAMSHAFT
POSITION
SENSOR
-
ECM)

(a)�Disconnect�the�camshaft�position�sensor�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

B68-1 	-	B31-99
(G2+)

A lways Below	1	Ω

B68-2 	-	B31-98
(G2-)

A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED
CO NDIT IO N

B68-1 	or	B31-99	(G2+)	-
Body	ground

A lways 10 	kΩ 	or	higher

B68-2 	or	B31-98	(G2-)	-
Body	ground

A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�camshaft�position�sensor�connector.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(CAMSHAFT



OK

OK

OK

POSITION
SENSOR�-
ECM)

3. CHECK
SENSOR
INSTALLATION
(CAMSHAFT
POSITION
SENSOR)

(a)�Check�the�camshaft�position�sensor�installation.

O K:
Sensor	is 	ins talled	correc tly.

NG
SECURELY
REINSTALL
SENSOR

4. CHECK
VALVE
TIMING�

NG ADJUST�VALVE�TIMING

5. INSPECT
CAMSHAFT

(a)�Check�the�teeth�of�the�camshaft.

OK:
Camshaft	teeth	do	not	have	any	c racks 	or	deformation.

NG REPLACE�CAMSHAFT



OK

NEXT

6. REPLACE
CAMSHAFT
POSITION
SENSOR

(a)�Replace�camshaft�position�sensor� 	.

7. CHECK
WHETHER
DTC
OUTPUT
RECURS

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�DTCs� 	.

(e)�Start�the�engine.

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(g)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P 0340 B

HINT:

If�the�engine�does�not�start,�replace�the�ECM.

B REPLACE�ECM

A END



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000WC0058X

Title:�2A Z-FE 	ENGINE 	CONTRO L:	SFI	SYSTEM:	P 0420:	C atalys t	System	E ffic iency	Below	Threshold	(Bank	1)	(2010
C orolla)

DTC P0420 Catalyst�System�Ef ficiency�Below�Threshold�(Bank�1)

MONITOR �DESCR IP TION
The	ECM	uses 	sensors 	mounted	in	front	of	and	behind	the	three-way	catalytic 	converter	to	monitor	its 	effic ienc y.

The	firs t	sensor,	the	air	fuel	ratio	sensor,	sends	pre-catalys t	information	to	the	ECM.	T he	second	sensor,	the	heated	oxygen
sensor,	sends	pos t-catalys t	information	to	the	ECM.

In	order	to	detec t	any	deterioration	in	the	three-way	catalytic 	c onverter,	the	ECM	calculates 	the	oxygen	s torage	capac ity	of
the	three-way	catalytic 	converter.	This 	calculation	is 	based	on	the	voltage	output	of	the	heated	oxygen	sensor	while
performing	ac tive	air-fuel	ratio	control.

T he	oxygen	s torage	c apac ity	value	is 	an	indication	of	the	oxygen	s torage	c apac ity	of	the	three-way	catalytic 	converter.
When	the	vehic le	is 	being	driven	with	a	warm	engine,	ac tive	air-fuel	ratio	control	is 	performed	for	approximately	15 	to	20
seconds .	When	it	is 	performed,	the	ECM	deliberately	sets 	the	air-fuel	ratio	to	lean	or	ric h.	I f	the	cyc le	of	the	waveform	for	the
heated	oxygen	sensor	is 	long,	the	oxygen	s torage	capac ity	is 	great.	T here	is 	a	direc t	correlation	between	the	heated	oxygen
sensor	and	the	oxygen	s torage	capac ity	of	the	three-way	catalytic 	converter.

T he	ECM	uses 	the	oxygen	s torage	capac ity	value	to	determine	the	s tate	of	the	three-way	catalytic 	converter.	I f	any
deterioration	has 	occurred,	it	illuminates 	the	MIL	and	sets 	the	DTC .

DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE 	A REA

P0420
O xygen	Storage	C apac ity	value	smaller	than	s tandard
value	under	ac tive	air	fuel	ratio	control
(2 	trip	detec tion	logic )

Gas	leak	from	exhaust	sys tem
A ir	fuel	ratio	sensor	(sensor	1)
Heated	oxygen	sensor	(sensor	2)
Exhaust	manifold	converter	sub-assembly
(TWC :	Front	catalys t)
C enter	manifold	converter	sub-as sembly
(TWC :	Rear	c atalys t)

HINT:

Sensor	1 	refers 	to	the	sensor	c loses t	to	the	engine	assembly.
Sensor	2 	refers 	to	the	sensor	farthest	away	from	the	engine	assembly.

CATALYST�LOCATION



MONITOR �STR ATEGY

Related	DTC s P0420:	C atalys t	Deterioration

Required	Sensors/C omponents 	(Main)
A ir	fuel	ratio	sensor
Heated	oxygen	sensor

Required	Sensors/C omponents 	(Related)

Intake	air	temperature	sensor
Mass 	air	flow	meter
C rankshaft	pos ition	sensor
Engine	coolant	temperature	sensor

Frequency	of	O peration O nce	per	driving	c yc le

Duration A bout	30 	seconds

MIL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYP ICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are
not	present

P0010	(V V T 	O il	C ontrol	V alve	Bank	1)
P0011	(V V T 	Sys tem	bank	1-	A dvance)
P0012	(V V T 	Sys tem	bank	1-	Retard)
P0016	(V V T 	Sys tem	bank	1-	M isalignment)
P0031,	P0032 	(A ir	Fuel	Ratio	Sensor	Heater	-	Sensor	1 )
P0037,	P0038 	(Heated	O xygen	Sensor	Heater	-	Sensor	2)
P0102,	P0103 	(Mass 	A ir	Flow	Meter)
P0115,	P0117 ,	P 0118	(Engine	C oolant	Temperature	Sensor)
P0120,	P0121 	P 0122 ,	P0123,	P 0220,	P0222,	P0223,	P2135	(Throttle
Pos ition	Sensor)
P0125	(Insuffic ient	Engine	C oolant	T emperature	for	C losed	Loop	Fuel
C ontrol)
P0136,	P0137 ,	P 0138,	P0139	(Rear	O xygen	sensor	-	Sensor	2)
P0171,	P0172 	(Fuel	System)
P0301,	P0302 ,	P 0303,	P0304	(M is fire)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)



P0351,	P0352 ,	P 0353,	P0354	(Igniter)
P0500	(V ehic le	Speed	Sensor)
P0606,	P0607 	(Heated	O xygen	Sensor	-	Sensor	2)
P2195,	P2196 ,	P 2237,	P2238,	P 2239,	P2252,	P2253,	P2A 00	(A ir	Fuel
Ratio	Sensor	-	Sensor	1)

Battery	voltage 11 	V 	or	more

Intake	air	temperature -10°C 	(14°F)	or	more

Engine	coolant	temperature 75°C 	(167°F)	or	more

A tmospheric 	pressure	coeffic ient 0.75 	or	more

Idling O FF

Engine	RPM Less 	than	4000	rpm

A ir	fuel	ratio	s ensor	s tatus A ctivated

Fuel	sys tem	s tatus C losed	loop

Engine	load 10 	to	80%

A ll	of	the	following	conditions 	are	met C ondition	1,	2 	and	3

1.	Mass 	air	flow	rate 2.5 	to	50 	g/sec

2.	Front	catalys t	temperature	(es timated) 620	to	840°C 	(1148	to	1544°F)

3.	Rear	catalys t	temperature	(es timated) 400	to	770°C 	(752	to	1418°F)

Shift	pos ition
A /T 	models :	4th	or	higher
M/T 	models :	3rd	or	higher

TYP ICAL�MALFUNCTION�THR ESHOLDS

O xygen	s torage	capac ity	of	three-way	catalytic 	converter Less 	than	0.07 	g

MONITOR �R ESULT
Refer	to	C hecking	Monitor	Status 	 	.

CONFIR MATION�DR IVING�P ATTER N
HINT:

Performing
this
confirmation
pattern
will
activate
the
catalyst
monitor.
This
is
very
useful
for
verifying
the
completion
of
a
repair.



Connect	the	Techs tream	to	the	DLC3 .1.
Turn	the	ignition	switch	to	O N.2.
Turn	the	Techstream	on.3.

C lear	the	DTC s	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.4 .
Turn	the	ignition	switch	off.5 .
Turn	the	ignition	switch	to	O N	and	turn	the	Techstream	on	[A ].6 .
Enter	the	following	menus:	P owertrain	/	Engine	/	Monitor.7 .
C heck	that	C atalys t	/	Status2 	is 	Inc omplete.8.
Start	the	engine	and	warm	it	up	(until	the	engine	coolant	temperature	is 	75°C 	(167°F)	or	higher)	[A ].9 .
Drive	the	vehic le	at	between	40	and	70	mph	(64	and	113 	km/h)	for	at	leas t	10	minutes 	or	more	[B].10 .
The	monitor	items 	will	change	to	C omplete	as 	C atalys t	monitor	operates .11 .
Enter	the	following	menus:	P owertrain	/	Engine	/	T rouble	C odes 	/	P ending.12 .
C heck	if	any	DTC s 	(pending	DTC s)	are	set.13 .

HINT:

If
Catalyst
does
not
change
to
Complete,
and
no
pending
DTCs
are
stored,
extend
the
driving
time.

CONDITIONING�FO R �SENSOR �TESTING
HINT:

Perform
the
operation
with
the
engine
speeds
and
time
durations
described
below
prior
to
checking
the
waveforms
of
the
air
fuel
ratio
sensor
and
heated
oxygen
sensor.
This
is
in
order
to
activate
the
sensors
sufficiently
to
obtain
the
appropriate
inspection
results.



(a)	C onnect	the	Techs tream	to	the	DLC 3.
(b)	Start	the	engine	and	warm	it	up	with	all	the	accessories 	switched	O FF	until	the	engine	coolant	temperature	s tabilizes .
(c)	Run	the	engine	at	an	engine	speed	of	between	2500 	rpm	and	3000	rpm	for	at	leas t	3 	minutes .
(d)	While	running	the	engine	at	3000 	rpm	for	2 	seconds 	and	2000	rpm	for	2 	seconds ,	check	the	waveforms	of	the	air	fuel
ratio	and	heated	oxygen	s ensors 	us ing	the	Techs tream.

HINT:

I f	either	of	the	voltage	outputs 	of	the	air	fuel	ratio	or	heated	oxygen	sensor	does 	not	fluc tuate,	or	there	is 	noise	in	the
waveform	of	either	sensor,	the	sensor	may	be	malfunctioning.
I f	the	voltage	outputs 	of	both	the	sensors 	remain	lean	or	rich,	the	air	fuel	ratio	may	be	extremely	lean	or	rich.	In	such
cases ,	perform	the	following	ac tive	tes t:	P owertrain	/	Engine	and	EC T 	/	A c tive	Tes t	/	C ontrol	the	Injec tion	V olume	for
A /F	sensor.
I f	the	three-way	catalytic 	c onverter	has 	deteriorated,	the	heated	oxygen	s ensor	(located	behind	the	three-way
catalytic 	converter)	voltage	output	fluc tuates 	up	and	down	frequently,	even	under	normal	driving	conditions 	(ac tive
air-fuel	ratio	control	is 	not	performed).

INSP ECTION�P R OCEDUR E
HINT:

Malfunctioning
areas
can
be
identified
by
performing
the
Control
the
Injection
Volume
for
A/F
sensor
Active
Test.
The
Control
the
Injection
Volume
for
A/F
sensor
function
can
help
to
determine
whether
the
air
fuel
ratio
sensor,
heated
oxygen
sensor
and
other



potential
trouble
areas
are
malfunctioning.

The
following
instructions
describe
how
to
conduct
the
Control
the
Injection
Volume
for
A/F
sensor
operation
using
Techstream.

Connect	the	Techs tream	to	the	DLC3 .1.
Start	the	engine.2.
Turn	the	Techs tream	on.3.
Warm	up	the	engine	at	an	engine	speed	of	2500	rpm	for	approximately	90 	seconds .4.
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion	V olume	for	A /F	sensor.5 .
Perform	the	A c tive	Test	operation	with	the	engine	in	an	idling	condition	(press 	the	RIGHT 	or	LEFT 	button	to	change
the	fuel	injec tion	volume.)

6.

Monitor	the	output	voltages 	of	the	air	fuel	ratio	and	heated	oxygen	sensors 	(A FS	V oltage	B1	S1 	and	O 2S	B1	S2)
displayed	on	the	T echs tream.

7.

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	sensor	operation	lowers 	the	fuel	injec tion	volume	by	12 .5%	or	inc reases 	the
injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.

TECHSTREAM	DISPLA Y 	(SENSO R) INJEC TION	VO LUME STA TUS VO LTA GE

A FS	V oltage	B1	S1
(A ir	fuel	ratio	s ensor)

+25% Rich Les s 	than	3.1 	V

-12.5% Lean More	than	3.4 	V

O 2S	B1	S2
(Heated	oxygen	sensor)

+25% Rich More	than	0.55 	V

-12.5% Lean Less 	than	0.4 	V

NOTICE:
The
air
fuel
ratio
sensor
has
an
output
delay
of
a
few
seconds
and
the
heated
oxygen
sensor
has
a
maximum
output
delay
of
approximately
20
seconds.

CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

1 -

2

A ir	fuel
ratio
sensor
A ir	fuel
ratio
sensor
heater
A ir	fuel
ratio
sensor
c ircuit

3
Heated
oxygen



CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

sensor
Heated
oxygen
sensor
heater
Heated
oxygen
sensor
c ircuit

4

Injec tor
Fuel
pressure
Gas	leak
from
exhaust
sys tem
(A ir	fuel
ratio
extremely
rich	or
lean)

Following	the	C ontrol	the	Injec tion	V olume	for	A /F	sensor	procedure	enables 	technic ians 	to	c heck	and	graph	the
voltage	outputs 	of	both	the	air	fuel	ratio	and	heated	oxygen	sensors .
To	display	the	graph,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion
V olume	for	A /F	Sensor	/	A FS	V oltage	B1 	S1	and	O 2S	B1	S2;	then	press 	the	graph	button	on	the	Data	Lis t	view.

HINT:

Read
freeze
frame
data
using
the
Techstream.
The
ECM
records
vehicle
and
driving
condition
information
as
freeze
frame
data
the
moment
a
DTC
is
stored.
When
troubleshooting,
freeze
frame
data
can
be
helpful
in
determining
whether
the
vehicle
was
running
or
stopped,
whether
the
engine
was
warmed
up
or
not,
whether
the
air
fuel
ratio
was
lean
or
rich,
as
well
as
other
data
recorded
at
the
time
of
a
malfunction.

P R OCEDUR E

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0420)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0420 A



A

RESULT PRO CEED	TO

P0420	and	other	DTC s B

HINT:

If
any
DTCs
other
than
P0420
are
output,
troubleshoot
those
DTCs
first.

B GO�TO�DTC�CHART

2. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(CONTROL�INJECTION�VOLUME�FOR�A/F�SENSOR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Start�the�engine�and�warm�it�up.

(c)�Turn�the�Techstream�on.

(d)�Run�the�engine�at�an�engine�speed�of�2500�rpm�for�approximately�90�seconds.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Control�the�Injection�Volume�for�A/F
sensor.

(f)�Perform�the�Active�Test�operation�with�the�engine�in�an�idling�condition�(press�the�RIGHT�or�LEFT�button�to
change�the�fuel�injection�volume).

(g)�Monitor�the�voltage�outputs�of�the�air�fuel�ratio�sensor�and�heated�oxygen�sensor�(AFS�Voltage�B1S1�and
O2S�B1S2)�displayed�on�the�Techstream.

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	sensor	operation	lowers 	the	fuel	injec tion	volume	by	12 .5%	or	inc reases 	the
injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.

Standard:

TECHSTREAM	DISPLA Y
(SENSO R)

INJECTIO N	VO LUME STA TUS VO LTAGE

A FS	V oltage	B1S1
(A ir	Fuel	Ratio)

+25% Rich Less 	than	3.1

-12.5% Lean More	than	3.4

O 2S	B1S2
(Heated	O xygen)

+25% Rich More	than	0 .55

-12.5% Lean Less 	than	0.4

Result:

STA TUS
A FS

VO LTAGE
B1S1

STA TUS
O 2S
B1S2

A IR	FUEL	RA T IO
CONDIT IO N	A ND	A IR	FUEL

RA TIO 	A ND
HEA TED	O XYGEN	SENSORS

CONDIT IO N

MISFIRE MA IN	SUSPECTED	TROUBLE
A REA

PROCEED
TO

Lean/Rich Lean/Rich Normal -

Three-way	catalytic
converter
Gas 	leakage	from
exhaust	s ys tem

A

Lean Lean/Rich
A ir	fuel	ratio	sensor

- A ir	fuel	ratio	sensor

Lean:	During	C ontrol	the	Injec tion	V olume	for	A /F	sensor,	the	air	fuel	ratio	sensor	output	voltage	(A FS	V oltage)
is 	cons is tently	more	than	3.4 	V ,	and	the	heated	oxygen	sensor	output	voltage	(O 2S)	is 	c ons is tently	less 	than
0.4 	V .



A

OK

Rich:	During	C ontrol	the	Injec tion	V olume	for	A /F	sensor,	the	A FS	V oltage	is 	cons is tently	less 	than	3 .1	V ,	and
the	O 2S	is 	cons is tently	more	than	0.55 	V .

Lean/Rich:	During	C ontrol	the	Injec tion	V olume	for	A /F	sensor	of	the	A ctive	Test,	the	output	voltage	of	the
heated	oxygen	sensor	alternates 	correc tly.

C CHECK�FOR�EXHAUST�GAS�LEAK

B REPLACE�AIR�FUEL�RATIO�SENSOR�(SENSOR�1)

3. CHECK�FOR�EXHAUST�GAS�LEAK

(a)�Check�exhaust�system.

OK:
No	gas 	leaks .

NG REPAIR�OR�REPLACE�EXHAUST�GAS�LEAK�POINT

4. REPLACE�EXHAUST�MANIFOLD�CONVERTER�SUB-ASSEMBLY�(TWC:�FRONT�CATALYST)

(a)�Replace�exhaust�manifold�converter�sub-assembly� 	.

NEXT REPLACE�CENTER�EXHAUST�PIPE�ASSEMBLY�(TWC:�REAR
CATALYST)

5. CHECK�FOR�EXHAUST�GAS�LEAK

(a)�Check�exhaust�system.

OK:
No	gas 	leaks .

NG REPAIR�OR�REPLACE�EXHAUST�GAS�LEAK�POINT

OK REPLACE�HEATED�OXYGEN�SENSOR�(SENSOR�2)



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000002BHB01YX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P043E,P 043F,P2401,P 2402 ,P2419:	Evaporative
Emiss ion	Sys tem	Reference	O rifice	C log	Up	(2010	C orolla)

DTC P043E Evaporative�Emission�System�Reference�Orif ice�Clog�Up

DTC P043F Evaporative�Emission�System�Reference�Orif ice�High�Flow

DTC P2401 Evaporative�Emission�Leak�Detection�Pump�Stuck�OFF

DTC P2402 Evaporative�Emission�Leak�Detection�Pump�Stuck�ON

DTC P2419 Evaporative�Emission�System�Switching�Valve�Control�Circuit�Low

DTC�SUMMARY

DTC
NO .

MONITO RING
ITEM

MA LFUNC TION
DETECT IO N
CONDIT IO N

TROUBLE	A REA DETECT IO N
T IM ING

DETEC TIO N
LOGIC

P043E
Reference
orifice	c logged

P 043E,	P043F,
P 2401,	P2402	and
P 2419	present	when
one	of	following
conditions 	met
during	key-off	EV A P
monitor:

Reference
orifice
c logged
Reference
orifice
high-flow
Leak

Canis ter	pump
module
(Reference
orifice,	leak
detec tion
pump,	vent
valve)
C onnector/wire
harness
(C anis ter
pump	module	-
ECM)
EV A P 	sys tem
hose	(pipe

While
ignition
switch	O FF

2	trip
P 043F

Reference
orifice
high-flow

P2401
Leak	detec tion
pump	s tuck
O FF



DTC
NO .

MONITO RING
ITEM

MA LFUNC TION
DETECT IO N
CONDIT IO N

TROUBLE	A REA DETECT IO N
T IM ING

DETEC TIO N
LOGIC

detec tion
pump	O FF
malfunction
Leak
detec tion
pump	O N
malfunction
V ent	valve
O N	(c lose)
malfunction

from	air	inlet
port	to
canis ter	pump
module,
canis ter	filter,
fuel	tank	vent
hose)
ECM

P2402
Leak	detec tion
pump	s tuck
O N

P2419
V ent	valve
s tuck	c losed

HINT:

The�reference�orifice�is�located�inside�the�canister�pump�module.

DESCRIPTION
The	desc ription	can	be	found	in	the	EV A P 	(Evaporative	Emiss ion)	System	 	.

HINT:

Unit�expressions

[kP a-a	(mmHg-a)]	denotes 	absolute	pres sure.
[kP a-g	(mmHg-g)]	denotes 	gauge	pressure	(relative	pressure).
O n	the	T echstream,	choose	the	unit	of	measurement	according	to	the	inspection	procedure.

INSPECTION�PROCEDURE
Refer	to	the	EV A P 	System	 	.

MONITOR�DESCRIPTION
5	hours* 	after	the	ignition	switch	is 	turned	off,	the	leak	detec tion	pump	creates 	negative	pressure
(vacuum)	in	the	EV A P 	sys tem.	The	ECM	monitors 	for	leaks 	and	ac tuator	malfunc tions 	based	on	the
EV A P 	pressure.

HINT:

*:�If�the�engine�coolant�temperature�is�not�below�35°C�(95°F)�5�hours�after�the�ignition�switch�is�turned�off,
the�monitor�check�starts�2�hours�later.�If�it�is�still�not�below�35°C�(95°F)�7�hours�after�the�ignition�switch�is
turned�off,�the�monitor�check�starts�2.5�hours�later.

SEQUENC E O PERA TION DESCRIPT ION DURAT ION

- ECM	activation
The	key-off	monitor	is 	ac tivated	by	soak	timer	5,	7 	or
9 .5	hours 	after	ignition	switch	turned	off.

-



SEQUENC E O PERA TION DESCRIPT ION DURAT ION

A
A tmospheric
pressure
measurement

V ent	valve	is 	turned	O FF	(vent)	and	the	EV A P
system	pressure	is 	measured	by	ECM	in	order	to
regis ter	atmospheric 	pressure.
I f	pressure	in	EV A P 	sys tem	is 	not	between	70 	kP a-a
and	110 	kP a-a	(525 	mmHg-a	and	825	mmHg-a),	the
ECM	cancels 	EV A P 	sys tem	monitor.

60	seconds

B
Firs t	reference
pressure
measurement

In	order	to	determine	reference	pressure,	the	leak
detec tion	pump	c reates 	negative	pressure	(vacuum)
through	reference	orifice	and	then	ECM	checks 	if	the
leak	detec tion	pump	and	vent	valve	operate	normally.

60	seconds

C
EV A P 	sys tem
pressure
measurement

V ent	valve	turned	O N	(c losed)	to	shut	the	EV A P
system.
Negative	pressure	(vacuum)	c reated	in	the	EV A P
system,	and	EV A P 	sys tem	pressure	then	measured.
The	measured	value	is 	memorized	as 	it	will	be	used	in
the	leak	check.
I f	the	EV A P 	pressure	does 	not	s tabilize	within	15
minutes ,	the	ECM	cancels 	EV A P 	sys tem	monitor.

15
minutes*

D
Purge	V SV
monitor

P urge	V SV 	is 	opened	and	then	the	EV A P 	sys tem
pressure	is 	measured	by	the	ECM.
A 	large	inc rease	indicates 	normality.

10	seconds

E
Second	reference
pressure
measurement

A fter	a	second	reference	pressure	measurement,	the
leak	check	is 	performed	by	comparing	the	firs t	and
second	reference	pressure.
I f	s tabilized	sys tem	pressure	is 	higher	than	second
the	reference	pressure,	the	ECM	determines 	that	the
EVA P 	sys tem	is 	leaking.

60	seconds

- Final	check
A tmospheric 	pressure	is 	measured	and	then	the
monitor	result	is 	recorded	by	the	ECM.

-

*:	I f	only	a	small	amount	of	fuel	is 	in	the	fuel	tank,	it	takes 	longer	for	the	EV A P 	pressure	to	s tabilize.



The	leak	detec tion	pump	c reates 	negative	pressure	through	the	reference	orifice	(in	operation	B	and	E ).
When	the	sys tem	is 	normal,	the	EV A P 	pressure	is 	between	724	to	752	mmHg*	and	saturated	within	a
minute.	I f	not,	the	ECM	interprets 	this 	as 	a	malfunction.	The	ECM	will	illuminate	the	MIL	and	set	DTC 	if
this 	malfunc tion	is 	detec ted	in	consecutive	drive	cyc les .

*:	Typical	value.

HINT:

"Saturated"�indicates�that�the�EVAP�pressure�change�is�less�than�0.286�kPa-g�(2.14�mmHg)�in�60�seconds.



MONITOR�STRATEGY

Required	Sensors/C omponents C anis ter	pump	module

Frequency	of	O peration O nce	per	driving	c yc le

Duration Within	2 	minutes

M IL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

A tmospheric 	pressure
70 	to	110	kPa-a	(525	to	825
mmHg-a)

Battery	voltage 10 .5	V 	or	more

V ehic le	speed Below	2.5 	mph	(4 	km/h)

Ignition	switch O FF

T ime	after	key	off 5 ,	7 	or	9 .5	hours

C anis ter	pressure	sensor	malfunction	(P 0451 ,	P0452	and
P 0453)

Not	detec ted



P urge	V SV Not	operated	by	scan	tool

V ent	valve Not	operated	by	scan	tool

Leak	detec tion	pump Not	operated	by	scan	tool

Both	of	following	conditions 	are	met	before	key	off C onditions 	1 	and	2

1 .	Duration	that	vehic le	driven 5	minutes 	or	more

2 .	EV A P 	purge	operation P erformed

Engine	coolant	temperature 4 .4 	to	35°C 	(40	to	95°F)

Intake	air	temperature 4.4 	to	35°C 	(40	to	95°F)

TYPICAL�MALFUNCTION�THRESHOLDS
"Saturated"	indicates 	that	the	EV A P 	pressure	change	is 	les s 	than	0 .286	kPa-g	(2.14	mmHg-g)	in	60
seconds .

O ne	of	following	conditions 	is 	met -

EV A P 	pressure	jus t	after	reference	pressure	measurement
s tarted

More	than	-1 	kP a-g	(-7 .5	mmHg-g)

Reference	pressure
Less 	than	-4 .85	kPa-g	(-36.4
mmHg-g)

Reference	pressure
-1 .057	kP a-g	(-7 .93 	mmHg-g)	or
more

Reference	pressure Not	saturated	within	60 	seconds

Reference	pressure	difference	between	firs t	and	second 0.7 	kP a-g	(5 .25	mmHg-g)	or	more

MONITOR�RESULT
Refer	to	C hecking	Monitor	Status 	 	.

CONFIRMATION�DRIVING�PATTERN



NOTICE:

The	Evaporative	Sys tem	C heck	(A utomatic 	Mode)	cons is ts 	of	5 	s teps 	performed	automatically	by
the	T echstream.	I t	takes 	a	maximum	of	approximately	18 	minutes .
Do	not	perform	the	Evaporative	Sys tem	C heck	when	the	fuel	tank	is 	more	than	90%	full	because
the	cut-off	valve	may	be	c losed,	making	the	fuel	tank	leak	check	unavailable.
Do	not	run	the	engine	during	this 	operation.
When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	higher,	a	large	amount	of	vapor	forms	and	any
check	results 	become	inaccurate.	When	performing	the	Evaporative	Sys tem	C heck,	keep	the	fuel
temperature	below	35°C 	(95°F).

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.5 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	Evaporative	System	Check	/
A utomatic 	Mode	[A ].

6 .

A fter	the	"Evaporative	System	Check"	is 	completed,	check	for	A ll	Readiness 	by	entering	the
following	menus:	Powertrain	/	Engine	/	U tility	/	A ll	readines s .

7 .

Input	the	DTC :	P 043E ,	P 043F,	P2401,	P 2402 	or	P2419.8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.



Last�Modif ied:�3-10-2010 6.4	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000SWF05FX

Title:�2A Z-FE 	ENGINE 	CONTRO L:	SFI 	SYSTEM:	P0441:	Evaporative	Emiss ion	C ontrol	System	Incorrect
P urge	Flow	(2010	C orolla)

DTC P0441 Evaporative�Emission�Control�System�Incorrect�Purge�Flow

DTC�SUMMARY

DTC
NO .

MONITORING
ITEM

MA LFUNC TIO N
DETECTION
CONDIT IO N

TROUBLE 	A REA DETECTIO N
T IMING

DETECTIO N
LOGIC

P0441

Purge	V SV
(V acuum
Switching
V alve)	s tuck
open

Leak	detec tion	pump
creates 	negative	pressure
(vacuum)	in	EV A P 	system
and	EVA P 	sys tem
pressure	measured.
Reference	pres sure
measured	at	s tart	and	at
end	of	leak	check.
I f	s tabilized	pres sure
higher	than	[second
reference	pressure	x
0 .35],	ECM	determines
that	purge	V SV 	s tuck
open.

Purge	V SV
Connec tor/wire
harness 	(P urge
V SV 	-	ECM)
ECM
Canis ter	pump
module
Leak	from
EV AP 	sys tem

While	ignition
switch	off

2 	trip

P urge	V SV
s tuck	c losed

A fter	EV A P 	leak	check
performed,	purge	V SV
turned	O N	(open),	and
atmospheric 	air	introduced
into	EV AP 	sys tem.
Reference	pres sure
measured	at	s tart	and	at
end	of	check.
I f	pressure	does	not	return
to	near	atmospheric
pressure,	ECM	determines
that	purge	V SV 	s tuck
c losed.

Purge	V SV
Connec tor/wire
harness 	(P urge
V SV 	-	ECM)
ECM
Canis ter	pump
module
Leak	from
EV AP 	sys tem

While	ignition
switch	off

2 	trip

P urge	flow

While	engine	running,
following	conditions
success ively	met:

Negative
pres sure	not
c reated	in	EV A P
sys tem	when
purge	VSV

Purge	V SV
Connec tor/wire
harness 	(P urge
V SV 	-	ECM)
Leak	from
EV AP 	line
(Purge	V SV 	-
Intake

While	engine
running

2	trip



DTC
NO .

MONITORING
ITEM

MA LFUNC TIO N
DETECTION
CONDIT IO N

TROUBLE 	A REA DETECTIO N
T IMING

DETECTIO N
LOGIC

turned	O N	(open)
EV AP 	sys tem
pres sure	change
less 	than	0 .4
kPa-g	(3 .0
mmHg-g)	when
vent	valve	turned
ON	(c losed)
A tmospheric
pres sure	change
before	and	after
purge	flow
monitor	less 	than
0 .1 	kP a-g	(0 .75
mmHg-g)

manifold)
ECM

DESCRIPTION
The	desc ription	can	be	found	in	the	EVA P 	(Evaporative	Emiss ion)	Sys tem	 	.

INSPECTION�PROCEDURE
Refer	to	the	EVA P 	System	 	.

HINT:

Unit�expressions

[kP a-a	(mmHg-a)]	denotes 	absolute	pressure.
[kP a-g	(mmHg-g)]	denotes 	gauge	pressure	(relative	pressure).
O n	the	T echs tream,	choose	the	unit	of	measurement	acc ording	to	the	inspec tion	procedure.

MONITOR�DESCRIPTION
The	two	monitors ,	Key-O ff	and	P urge	Flow,	are	used	to	detec t	malfunc tions 	relating	to	DTC 	P0441 .	T he	Key-O ff
monitor	is 	initiated	by	the	ECM 	internal	timer,	known	as 	the	soak	timer,	5 	hours* 	after	the	ignition	switch	is
turned	to	off.	The	purge	flow	monitor	runs 	while	the	engine	is 	running.

KEY-O FF	MONITO R

5	hours* 	after	the	ignition	switch	is 	turned	to	off,	the	leak	detection	pump	c reates	negative
pressure	(vacuum)	in	the	EV A P 	sys tem.	The	ECM	monitors 	for	leaks	and	actuator	malfunc tions
based	on	the	EV A P 	pressure.

HINT:

*:�If�the�engine�coolant�temperature�is�not�below�35°C�(95°F)�5�hours�after�the�ignition�switch�is�turned�to
off,�the�monitor�check�starts�2�hours�later.�If�it�is�still�not�below�35°C�(95°F)�7�hours�after�the�ignition
switch�is�turned�to�off,�the�monitor�check�starts�2.5�hours�later.

1.



SEQUENCE O PERA TIO N DESCRIPT IO N DURA TIO N

- ECM	ac tivation
The	key-off	monitor	is 	activated	by	soak	timer	5,	7
or	9 .5 	hours 	after	ignition	switch	turned	O FF.

-

A
A tmospheric
pressure
measurement

V ent	valve	is 	turned	O FF	(vent)	and	the	EVA P
sys tem	pressure	is 	measured	by	the	ECM	in	order	to
register	atmospheric 	pressure.
I f	pres sure	in	EVA P 	system	is 	not	between	70
kPa-a	and	110 	kP a-a	(525	mmHg-a	and	825
mmHg-a),	the	ECM 	cancels 	EV A P 	system	monitor.

60 	seconds

B
Firs t	reference
pressure
measurement

In	order	to	determine	the	reference	pressure,	the
leak	detec tion	pump	c reates 	negative	pressure
(vacuum)	through	the	reference	orific e	and	then	the
ECM	checks 	if	the	leak	detec tion	pump	and	vent
valve	operate	normally.

60 	seconds

C
EV AP 	sys tem
pressure
measurement

V ent	valve	turned	O N	(c losed)	to	shut	the	EV AP
sys tem.
Negative	pressure	(vacuum)	created	in	the	EV A P
sys tem,	and	the	EV A P 	system	pressure	then
measured.
The	measured	value	is 	memorized	as 	it	will	be	used
in	the	leak	check.
I f	the	EV A P 	pressure	does	not	s tabilize	within	15
minutes ,	the	ECM	cancels 	the	EV A P 	system
monitor.

15
minutes*

D
Purge	V SV
monitor

P urge	V SV 	is 	opened	and	then	the	EV AP 	sys tem
pres sure	is 	measured	by	the	ECM.
A 	large	inc rease	indicates 	normality.

10 	seconds

E
Second	reference
pressure
measurement

A fter	a	sec ond	reference	pressure	measurement,	the
leak	check	is 	performed	by	comparing	the	firs t	and
second	reference	pressure.
I f	s tabilized	sys tem	pressure	is 	higher	than	the
second	reference	pressure,	the	ECM	determines	that
the	EV A P 	system	is 	leaking.

60 	seconds

- Final	check
A tmospheric 	pressure	is 	measured	and	then	the
monitor	result	is 	recorded	by	the	ECM.

-

* :	I f	only	a	small	amount	of	fuel	is 	in	the	fuel	tank,	it	takes 	longer	for	the	EV AP 	pressure	to
s tabilize.



P urge	V SV 	s tuck	open

In	operation	C ,	the	leak	detec tion	pump	c reates 	negative	pressure	(vacuum)	in	the
EV AP 	sys tem.	The	EV A P 	system	pressure	is 	then	measured	by	the	ECM	us ing	the
canis ter	pressure	sensor.	I f	the	stabilized	sys tem	pressure	is 	higher	than	[second
reference	pressure	x	0 .35],	the	ECM 	interprets 	this 	as 	the	purge	VSV 	(V acuum
Switching	V alve)	being	s tuck	open.	T he	ECM	illuminates 	the	MIL	and	sets 	the	DTC 	(2
trip	detec tion	logic ).

a.



P urge	V SV 	s tuck	c los ed

In	operation	D,	the	canister	pressure	sensor	measures 	the	EVA P 	system	pressure.
The	pressure	measurement	for	the	purge	V SV 	monitor	is 	begun	when	the	purge	V SV 	is
turned	O N	(open)	after	the	EV A P 	leak	check.	When	the	measured	pressure	indicates
an	inc rease	of	0 .3 	kPa-g	(2 .25	mmHg-g)	or	more,	the	purge	V SV 	is 	functioning
normally.	I f	the	pressure	does 	not	inc rease,	the	ECM 	interprets 	this 	as 	the	purge	V SV
being	stuck	c losed.	T he	ECM	illuminates 	the	MIL	and	sets 	the	DTC 	(2	trip	detec tion
logic ).

b.



PURGE 	FLOW	MONITOR

The	purge	flow	monitor	cons is ts 	of	two	monitors .	T he	1s t	monitor	is 	conduc ted	every	time	and
the	2nd	monitor	is 	ac tivated	if	necessary.

2.

The	1s t	monitor

While	the	engine	is 	running	and	the	purge	V SV 	is 	O N	(open),	the	ECM	monitors 	the	purge	flow	by
measuring	the	EV A P 	pressure	change.	I f	negative	pressure	is 	not	c reated,	the	ECM	begins 	the
2nd	monitor.

T he	2nd	monitor

The	vent	valve	is 	turned	ON	(c losed)	and	the	EVA P 	pressure	is 	then	measured.	I f	the	variation
in	the	pressure	is 	less 	than	0.4 	kP a-g	(3 .0 	mmHg-g),	the	ECM	interprets 	this 	as 	the	purge	V SV
being	stuck	c losed,	and	illuminates 	the	MIL	and	sets 	DTC 	P0441	(2	trip	detec tion	logic ).

A tmospheric 	pressure	check:

In	order	to	ensure	reliable	malfunction	detec tion,	the	variation	between	the	atmospheric 	pressures,	before	and
after	the	purge	flow	monitor	is 	performed,	is 	measured	by	the	ECM.



OBD�II�MONITOR�SPECIFICATIONS
1.�Key-off�Monitor

Monitor�Strategy

Required	Sensors /Components
P urge	VSV
C anis ter	pump	module

Frequency	of	O peration O nce	per	driving	cyc le

Duration Within	15	minutes 	(varies 	with	fuel	in	tank)

MIL	O peration 2 	driving	cyc les

Sequence	of	O peration None

Typical�Enabling�Conditions

EV A P 	key-off	monitor	runs	when	all	of	following	conditions 	are	met -

A tmospheric 	press ure 70 	to	110	kP a-a	(525 	to	825	mmHg-a)

Battery	voltage 10 .5 	V 	or	more

V ehic le	speed Below	2.5 	mph	(4	km/h)

Ignition	switch O FF

T ime	after	key	off 5 	or	7 	or	9.5 	hours

Canis ter	pressure	sensor	malfunc tion	(P 0451,	P0452 	and	P0453) Not	detec ted

Purge	V SV Not	operated	by	scan	tool

V ent	valve Not	operated	by	scan	tool

Leak	detec tion	pump Not	operated	by	scan	tool

Both	of	following	conditions 	are	met	before	key	off C onditions 	1 	and	2

1.	Duration	that	vehic le	driven 5	minutes 	or	more

2.	EV A P 	purge	operation Performed

Engine	coolant	temperature 4.4	to	35°C 	(40 	to	95°F)

Intake	air	temperature 4.4	to	35°C 	(40 	to	95°F)

Typical�Malfunction�Thresholds

Purge	V SV 	s tuck	open: -

EV A P 	pressure	when	vacuum	introduc tion	complete Higher	than	reference	pressure	x	0 .35

Purge	V SV 	s tuck	c los ed: -

EV A P 	pressure	change	after	purge	V SV 	O N	(open) Less 	than	0 .3 	kP a-g	(2.25 	mmHg-g)

OBD�II�MONITOR�SPECIFICATIONS



1.�Purge�Flow�Monitor

Monitor�Strategy

Required	Sensors /Components
P urge	VSV
C anis ter	pump	module

Frequency	of	O peration O nce	per	driving	cyc le

Duration Within	10 	minutes

MIL	O peration 2 	driving	cyc les

Sequence	of	O peration None

Typical�Enabling�Conditions

Monitor	runs	whenever	following	DTC s 	are	not	present None

Engine Running

Engine	coolant	temperature 4.4°C 	(40°F)	or	more

Intake	air	temperature 4.4°C 	(40°F)	or	more

Canis ter	pressure	sensor	malfunc tion Not	detec ted

Purge	V SV Not	operated	by	sc an	tool

EV A P 	sys tem	check Not	operated	by	sc an	tool

Battery	voltage 10 	V 	or	more

Purge	duty	cyc le 8%	or	more

Typical�Malfunction�Thresholds

Both	of	following	conditions 	are	met Conditions 	1 	and	2

1.	EV A P 	pressure	change	when	purge	operation	s tarted
Less 	than	0 .1 	kPa-g	(0 .75
mmHg-g)

2.	EV A P 	pressure	change	during	purge	operation	when	vent	valve
c losed

Less 	than	0 .4 	kPa-g	(3 .0	mmHg-g)

MONITOR�RESULT
Refer	to	Checking	Monitor	Status 	 	.

CONFIRMATION�DRIVING�PATTERN



Connec t	the	Techs tream	to	the	DLC 3 .1.
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2.

C lear	the	DTC s	(even	if	no	DTC s	are	stored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	wait	15	minutes 	or	more	[B].6 .
Enter	the	following	menus:	P owertrain	/	Engine	/	Utility	/	A ll	readiness .7.
Input	the	DTC :	P 0441 .8.
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIP T IO N

NORMA L
DTC 	judgment	completed
Sys tem	normal

ABNORMAL
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
You	should	perform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	whic h	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

NOTICE:

The	Evaporative	Sys tem	C heck	(A utomatic 	Mode)	cons is ts 	of	5 	s teps 	performed	automatically
by	the	T echs tream.	I t	takes 	a	maximum	of	approximately	18	minutes.
Do	not	perform	the	Evaporative	Sys tem	C heck	when	the	fuel	tank	is 	more	than	90%	full	because
the	cut-off	valve	may	be	c losed,	making	the	fuel	tank	leak	check	unavailable.
Do	not	run	the	engine	during	this 	operation.

9.



When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	higher,	a	large	amount	of	vapor	forms 	and
any	check	results 	become	inaccurate.	When	performing	the	Evaporative	System	C heck,	keep
the	fuel	temperature	below	35°C 	(95°F).

T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.10.

C lear	the	DTC s	(even	if	no	DTC s	are	stored,	perform	the	c lear	DTC 	procedure)	 	.11.
Turn	the	ignition	switch	off.12.
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.13.
Enter	the	following	menus:	P owertrain	/	Engine	/	Utility	/	Evaporative	Sys tem	C heck	/	A utomatic 	Mode
[D].

14.

A fter	the	"Evaporative	Sys tem	Check"	is 	completed,	check	for	A ll	Readiness	by	entering	the	following
menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readines s.

15.

Input	the	DTC :	P 0441 .16.
C heck	the	DTC 	judgment	result	[E ].

TECHSTREAM
DISPLA Y

DESCRIP T IO N

NORMA L
DTC 	judgment	completed
Sys tem	normal

ABNORMAL
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	whic h	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

17.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	P owertrain	/	Engine	/	T rouble	Codes 	/
P ending.

18.

Read	Pending	DTC s.

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

19.

I f	the	tes t	result	is 	INCOMP LETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal

trip	and	check	for	permanent	DTC s	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	system	is 	normal.

20.



Last�Modif ied:�3-10 -2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM0000012MC02HX

Title:�2A Z-FE	ENGINE	CONTRO L:	SFI 	SYSTEM:	P 0451-P0453:	Evaporative	Emiss ion	C ontrol	System	P ressure	Sensor
Range	/	Performance	(2010	C orolla)

DTC P0451 Evaporative�Emission�Control�System�Pressure�Sensor�Range�/�Performance

DTC P0452 Evaporative�Emission�Control�System�Pressure�Sensor�/�Switch�Low�Input

DTC P0453 Evaporative�Emission�Control�System�Pressure�Sensor�/�Switch�High�Input

DTC�SUMMARY

DTC
NO .

MONITORING
ITEM

MA LFUNC TION
DETEC TIO N
CONDIT IO N

TRO UBLE	A REA DETECT ION	T IMING DETECTIO N
LOGIC

P0451

Canis ter	pressure
sensor	noise

Sensor	output
voltage	fluc tuates
frequently	within
certain	time	period.

C anis ter	pump	module
Connector/wire	harness
(C anis ter	pump	module
-	ECM)
EV A P 	sys tem	hose
(pipe	from	air	inlet	port
to	canis ter	pump
module,	c anis ter	filter,
fuel	tank	vent	hose)
ECM

EVA P
monitoring
(ignition
switch	off)
Engine
running

2	trip

C anis ter	pressure
sensor	s ignal
becomes 	fixed/flat

Sensor	output
voltage	does 	not	vary
within	certain	time
period.

C anis ter	pump	module
Connector/wire	harness
(C anis ter	pump	module
-	ECM)
EV A P 	sys tem	hose
(pipe	from	air	inlet	port
to	canis ter	pump
module,	c anis ter	filter,
fuel	tank	vent	hose)
ECM

EVA P
monitoring
(ignition
switch	off)

2 	trip

P 0452
Canis ter	pressure
sensor	low	input

EV A P 	pres sure	less
than	42.1 	kPa	for	0 .5
seconds .

C anis ter	pump	module
Connector/wire	harness
(C anis ter	pump	module
-	ECM)
EV A P 	sys tem	hose
(pipe	from	air	inlet	port
to	canis ter	pump
module,	c anis ter	filter,
fuel	tank	vent	hose)
ECM

Ignition
switch	O N
EVA P
monitoring
(ignition
switch	off)

1 	trip



DTC
NO .

MONITORING
ITEM

MA LFUNC TION
DETEC TIO N
CONDIT IO N

TRO UBLE	A REA DETECT ION	T IMING DETECTIO N
LOGIC

P0453
Canis ter	pressure
sensor	high	input

EV A P 	pres sure	more
than	123.8 	kP a	for
0 .5 	seconds .

C anis ter	pump	module
Connector/wire	harness
(C anis ter	pump	module
-	ECM)
EV A P 	sys tem	hose
(pipe	from	air	inlet	port
to	canis ter	pump
module,	c anis ter	filter,
fuel	tank	vent	hose)
ECM

Ignition
switch	O N
EVA P
monitoring
(ignition
switch	off)

1 	trip

HINT:

The�canister�pressure�sensor�is�built�into�the�canister�pump�module.

DESCRIPTION
The	description	can	be	found	in	the	EV AP 	(Evaporative	Emiss ion)	System	 	.

HINT:

Unit�expressions

[kP a-a	(mmHg-a)]	denotes 	absolute	pres sure.
[kP a-g	(mmHg-g)]	denotes 	gauge	pressure	(relative	pres sure).
O n	the	Techs tream,	choose	the	unit	of	measurement	according	to	the	inspec tion	procedure.

MONITOR�DESCRIPTION

DTC 	P0451:	C anis ter	pressure	sensor	nois e	or	fixed/flat

I f	the	canis ter	pres sure	sensor	voltage	output	fluc tuates 	rapidly	for	10	seconds ,	the	ECM 	s tops	the	EV A P
system	monitor.	The	ECM	interprets 	this 	as 	nois e	from	the	canis ter	pressure	sensor,	and	s tops 	the	EV AP
system	monitor.	The	ECM	then	illuminates 	the	M IL	and	sets 	the	DTC .

1 .



A lternatively,	if	the	sensor	voltage	output	does 	not	change	for	10	seconds ,	the	ECM	interprets 	this 	as 	the
sensor	being	fixed/flat,	and	stops 	the	monitor.	The	ECM 	then	illuminates 	the	M IL	and	sets 	the	DTC .

(Both	malfunc tions 	are	detec ted	by	2 	trip	detec tion	logic .)
DTC 	P0452:	C anis ter	pressure	sensor	voltage	low

If	the	canis ter	pres sure	sensor	voltage	output	[pressure]	is 	below	0 .45	V 	[42 .1	kPa-a	(315 .7 	mmHg-a)],	the
ECM	interprets 	this 	as 	an	open	or	short	c ircuit	malfunc tion	in	the	canis ter	pres sure	sensor	or	its 	c ircuit,	and
stops 	the	EV A P 	sys tem	monitor.	T he	ECM 	then	illuminates 	the	MIL	and	sets 	the	DTC 	(1	trip	detec tion	logic ).

2 .

DTC 	P0453:	C anis ter	pressure	sensor	voltage	high

I f	the	canis ter	pres sure	sensor	voltage	output	[pressure]	is 	4 .9	V 	[123.8 	kP a-a	(928.5 	mmHg-a)]	or	more,	the
ECM	interprets 	this 	as 	an	open	or	short	c ircuit	malfunc tion	in	the	canis ter	pres sure	sensor	or	its 	c ircuit,	and
stops 	the	EV A P 	sys tem	monitor.	T he	ECM 	then	illuminates 	the	MIL	and	sets 	the	DTC 	(1	trip	detec tion	logic ).

3 .

MONITOR�STRATEGY

Required	Sensors/Components C anis ter	pump	module

Frequency	of	O peration
O nce	per	driving	cyc le:	P 0451	sensor	fixed/flat
C ontinuous :	P 0451 	sensor	noise,	P 0452	and	P 0453

Duration
0 .5 	seconds:	P 0452 	and	P0453
Less 	than	15	seconds:	P 0451	(Noise	Monitor)
Less 	than	2	minutes:	P 0451	(Fixed/flat	monitor)

MIL	O peration
Immediate:	P 0452 	and	P 0453
2 	driving	cyc les:	P 0451

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
P0451�(Noise�monitor)

Monitor	runs 	whenever	following	DTC s 	not	present None

A tmospheric 	press ure	(absolute	pressure) 70	to	110	kP a-a	(525 	to	825	mmHg-a)

Battery	voltage 10.5 	V 	or	more

Intake	air	temperature 4 .4 	to	35°C 	(40	to	95°F)

C anis ter	pres sure	sensor	malfunction	(P0452,	0453) Not	detec ted

E ither	of	following	conditions 	met A 	or	B

A .	Engine	condition Running

B.	T ime	after	key	off 5 	or	7	or	9 .5 	hours

P0451�(Fixed/flat�monitor)

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Battery	voltage 10 .5	V 	or	more

Intake	air	temperature 4.4 	to	35°C 	(40 	to	95°F)

C anis ter	pres sure	sensor	malfunction	(P0452,	0453) Not	detec ted

A tmospheric 	press ure	(absolute	pressure) 70 	to	110	kPa-a	(525	to	825 	mmHg-a)

T ime	after	key	off 5 	or	7 	or	9.5 	hours

P0452�and�P0453



Monitor	runs 	whenever	following	DTC s 	are	not	present None

E ither	of	following	conditions 	is 	met (a)	or	(b)

(a)	Ignition	switch O N

(b)	Soak	timer O N

TYPICAL�MALFUNCTION�THRESHOLDS
P0451:�Canister�Pressure�Sensor�Noise

Frequency	that	EV A P 	pres sure	change	0 .3 	kP a-g	(2 .25 	mmHg-g)	or	more 10 	times 	or	more	in	10 	seconds

P0451:�Canister�Pressure�Sensor�Fixed/Flat

EV A P 	pressure	change	during	reference	pres sure Less 	than	0 .65 	kP a-g	(4 .87	mmHg-g)

P0452:�Canister�Pressure�Sensor�Low�Voltage

EV A P 	pressure Less 	than	42 .1 	kP a-a	(315.7	mmHg-a)

P0453:�Canister�Pressure�Sensor�High�Voltage

EV A P 	pressure More	than	123.8 	kP a-a	(928.5 	mmHg-a)

CONFIRMATION�DRIVING�PATTERN

NOTICE:

The	Evaporative	System	C heck	(A utomatic 	Mode)	cons is ts 	of	5 	s teps 	performed	automatic ally	by	the	Techstream.	I t
takes 	a	maximum	of	approximately	18 	minutes.
Do	not	perform	the	Evaporative	System	C heck	when	the	fuel	tank	is 	more	than	90%	full	because	the	cut-off	valve	may	be
c losed,	making	the	fuel	tank	leak	check	unavailable.
Do	not	run	the	engine	during	this 	operation.
When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	higher,	a	large	amount	of	vapor	forms 	and	any	check	results 	become
inaccurate.	When	performing	the	Evaporative	System	Check,	keep	the	fuel	temperature	below	35°C 	(95°F).

C onnec t	the	Techs tream	to	the	DLC3 .1 .
Turn	the	ignition	switch	to	ON 	and	turn	the	Techs tream	on.2 .
Enter	the	following	menus:	Powertrain	/	Engine	/	Data	Lis t	/	Intake	A ir.3 .



C lear	the	DTC s 	(even	if	no	DTCs 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.4 .
T urn	the	ignition	switch	off.5 .
T urn	the	ignition	switch	to	ON 	and	turn	the	Techs tream	on.6 .
Enter	the	following	menus:	Powertrain	/	Engine	/	U tility	/	Evaporative	Sys tem	C heck	/	A utomatic 	Mode	[A ].7 .
A fter	the	"Evaporative	System	Check"	is 	completed,	check	for	A ll	Readiness 	by	entering	the	following	menus:
P owertrain	/	Engine	/	U tility	/	A ll	readiness .

8 .

Input	the	DTC :	P0451,	P 0452	or	P 0453.9 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIP T ION

NORMA L
DTC 	judgment	completed
Sys tem	normal

A BNO RMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTCs 	which	do	not	fulfill	DTC 	preconditions 	has 	reached	ECU
memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

10.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus :	P owertrain	/	Engine	/	T rouble	C odes 	/	P ending.11 .
Read	P ending	DTC s.

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMP LETE 	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal	trip	and	check	for

permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13 .

WIRING�DIAGRAM



INSPECTION�PROCEDURE
NOTICE:

When	a	vehic le	is 	brought	into	the	workshop,	leave	it	as	it	is .	Do	not	change	the	vehic le	condition.	For	example,	do	not
tighten	the	fuel	c ap.
Do	not	dis assemble	the	canis ter	pump	module.
The	Techstream	is 	required	to	conduc t	the	following	diagnostic 	troubleshooting	procedure.

PROCEDURE

1. CONFIRM
DTC
AND
EVAP
PRESSURE

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON�(do�not�start�the�engine).

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�EVAP�/�Vapor�Pressure�Pump.

(g)�Read�the�EVAP�(Evaporative�Emission)�pressure�displayed�on�the�Techstream.

Result:

DISPLA Y	(DTC
OUTPUT)

TEST 	RESULT SUSPEC TED	TROUBLE 	A REA PRO CEED
TO

P0451 - C anis ter	pressure	s ensor C

P0452
Less 	than	45	kPa-a	(430

mmHg-a)

Wire	harness /connector	(ECM 	-	C anis ter
pres sure	sensor)
C anis ter	pres sure	sensor
ECM

A

P0453
More	than	120	kP a-a	(900

mmHg-a)

Wire	harness /connector	(ECM 	-	C anis ter
pres sure	sensor)
C anis ter	pres sure	sensor

B



A

A

DISPLA Y	(DTC
OUTPUT)

TEST 	RESULT SUSPEC TED	TROUBLE 	A REA PRO CEED
TO

ECM

C GO�TO�EVAP�SYSTEM

B CHECK�HARNESS�AND�CONNECTOR�(CANISTER�PUMP�MODULE�-�ECM)

2. CHECK
HARNESS
AND
CONNECTOR
(CANISTER
PUMP
MODULE
-
ECM)

(a)�Turn�the�ignition�switch�to�off.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Result:

T ESTER
CONNECT IO N

CONDITION SPEC IFIED
CONDITIO N

SUSP EC TED	TROUBLE
AREA

PRO CEED
TO

B31-71
(PPMP )	-	Body

ground
A lways

10 	Ω 	or	less

Wire
harness/connec tor
(ECM 	-	C anister
pressure	sensor)
Short	in	canis ter
pressure	sensor
c ircuit

A

10	kΩ 	or
more

Wire
harness/connec tor
(ECM 	-	C anister
pressure	sensor)
Short	in	ECM
c ircuit

B

(d)�Reconnect�the�ECM�connector.

B REPLACE�ECM

3. CHECK
HARNESS
AND
CONNECTOR
(CANISTER
PUMP
MODULE
-
ECM)



(a)�Disconnect�the�canister�pump�module�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Result:

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDITION

SUSPEC TED	TROUBLE
AREA

PRO CEED
TO

B31-71 	(PPMP)
-	Body	ground

A lways

10	kΩ 	or	more
Short	in	canis ter
pressure	sensor	c ircuit

A

10 	Ω 	or	less

Short	in	wire
harness/connec tor
(ECM 	-	C anister
pressure	sensor)

B

(d)�Reconnect�the�canister�pump�module�connector.

(e)�Reconnect�the�ECM�connector.

B REPAIR�OR�REPLACE�HARNESS�OR
CONNECTOR�(CANISTER�-�ECM)

A REPLACE�CANISTER

4. CHECK
HARNESS
AND
CONNECTOR
(CANISTER
PUMP
MODULE
-
ECM)

(a)�Disconnect�the�canister�pump�module�connector.

(b)�Measure�the�voltage�and�resistance�according�to�the�value(s)�in�the�table
below.

Standard	V oltage:

TESTER	C ONNEC TION SWITCH	CONDIT IO N SPEC IFIED	CONDIT ION

L50-4	(V CC )	-	Body	ground Ignition	switch	ON 4.5 	to	5 .5 	V

L50-3	(V O UT)	-	Body	ground Ignition	switch	ON 4.5 	to	5 .5 	V

Standard	Res is tance:

TESTER	C ONNECT IO N CONDIT ION SPEC IFIED	C ONDIT IO N

L50-2	(SGND)	-	Body	ground A lways 100	Ω 	or	les s

Result:

TEST 	RESULT SUSPECTED	TROUBLE 	A REA PROCEED
TO

V oltage	and	res is tance
within	s tandard	ranges

O pen	in	canis ter	pressure	sensor	c ircuit A



A

V oltage	and	res is tance
outs ide	s tandard	ranges

O pen	in	wire	harness /connector	(ECM	-
C anis ter	pressure	sensor)

B

(c)�Reconnect�the�canister�pump�module�connector.

B REPAIR�OR�REPLACE�HARNESS�OR
CONNECTOR�(CANISTER�-�ECM)

5. REPLACE
CANISTER

(a)�Replace�the�canister� 	.

NOTICE:
When�replacing�the�canister,�check�the�canister�pump�module�interior�and�related�pipes�for�water,�fuel�and�other�liquids.�If�liquids
are�present,�check�for�disconnections�and/or�cracks�in�the�following:�1)�the�pipe�from�the�air�inlet�port�to�the�canister�pump
module;�2)�the�canister�filter;�and�3)�the�fuel�tank�vent�hose.

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(AFTER�REPAIR)

6. REPAIR
OR
REPLACE
HARNESS
OR
CONNECTOR
(CANISTER
-
ECM)



HINT:

If�the�exhaust�tailpipe�has�been�removed,�go�to�the�next�step�before�reinstalling�it.

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(AFTER�REPAIR)

7. REPLACE
ECM

(a)�Replace�the�ECM� 	.

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(AFTER�REPAIR)

8. CHECK
WHETHER
DTC
OUTPUT
RECURS
(AFTER
REPAIR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Wait�for�at�least�60�seconds.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes�/�Pending.

HINT:

If�no�pending�DTCs�are�displayed�on�the�Techstream,�the�repair�has�been�successfully�completed.

NEXT END



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000V SO 04VX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0443:	Evaporative	Emiss ion	C ontrol	System
Purge	C ontrol	V alve	C ircuit	(2010 	C orolla)

DTC P0443 Evaporative�Emission�Control�System�Purge�Control�Valve�Circuit

DESCRIPTION
HINT:

This�DTC�P0443�is�applicable�to�Mexico�models�only.

To	reduce	hydrocarbon	emiss ions ,	evaporated	fuel	from	the	fuel	tank	is 	routed	through	a	charcoal
canis ter	to	the	intake	manifold	for	combus tion	in	the	cylinders .

The	ECM	changes 	the	duty	s ignals 	to	the	purge	V SV 	so	that	the	intake	amount	of	hydrocarbon
emiss ions 	is 	appropriate	for	the	driving	conditions 	(engine	load,	engine	speed,	vehic le	speed,	etc .)	after
the	engine	is 	warmed	up.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE	A REA

P0443
Terminal	voltage	of	ECM	output	c ircuit	does 	not	correspond
with	drive	s ignals 	from	ECM	to	purge	V SV
(1-trip	detec tion	logic)

O pen	or	short	in
purge	V SV 	c ircuit
Purge	V SV
ECM

WIRINGDIAGRAM



INSPECTIONPROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream�tester.�The�ECM�records�vehicle�and�driving�condition�information
as�freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. PERFORM	ACTIVE	TEST	USING	TECHSTREAM	(ACTIVATE	PURGE	VSV	CONTROL)

(a)�Connect�the�Techstream�to�the�DLC3.



(b)�Disconnect�the�vacuum�hose�from�the�purge�VSV.

(c)�Start�the�engine.

(d)�Turn�the�Techstream�on.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Activate�the�VSV
for�Evap�Control.

(f)�When�the�purge�VSV�is�operated�using�the�Techstream,�check�whether�the�VSV�applies
suction�to�your�finger.

OK:

TESTER	O PERA TION SPEC IFIED	CONDIT IO N

V SV 	is 	O N VSV 	applies 	suc tion	to	finger

V SV 	is 	O FF V SV 	applies 	no	suc tion	to	finger

(g)�Reconnect�the�vacuum�hose�to�the�purge�VSV.

NG INSPECT�PURGE�VSV

OK CHECK�FOR�INTERMITTENT�PROBLEMS

2. INSPECT	PURGE	VSV

(a)�Disconnect�the�purge�VSV�connector.



OK

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

B19-1	-	B19-2 20°C 	(68°F) 23 	to	26 	Ω

(c)�Reconnect�the�purge�VSV�connector.

NG REPLACE�PURGE�VSV

3. INSPECT	PURGE	VSV	(POWER	SOURCE	VOLTAGE)

(a)�Disconnect�the�purge�VSV�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Standard	V oltage:



OK

TESTER	CO NNECT IO N SWITCH	CONDIT IO N SPEC IFIED	CONDIT IO N

B19-2 	-	Body	ground Ignition	switch	to	ON 9	to	14	V

(d)�Reconnect�the�purge�VSV�connector.

NG INSPECT�FUSE�(EFI�NO.�2�FUSE)

4. CHECK	HARNESS	AND	CONNECTOR	(PURGE	VSV	-	ECM)

(a)�Disconnect�the�purge�VSV�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

B19-1 	-	B31-49	(P RG) A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):



TESTER	CONNEC TION CONDIT IO N SPEC IFIED	CO NDIT IO N

B19-1	or	B31-49	(P RG)	-	Body	ground A lways 10	kΩ 	or	higher

(d)�Reconnect�the�purge�VSV�connector.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(PURGE�VSV�-�ECM)

OK REPLACE�ECM

5. INSPECT	FUSE	(EFI	NO.	2	FUSE)

(a)�Remove�the�EFI�No.�2�fuse�from�the�engine�room
relay�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

EFI	No.	2 	fuse A lways Below	1 	Ω

(c)�Reinstall�the�EFI�No.�2�fuse.

NG REPLACE�FUSE�(EFI�NO.�2�FUSE)

OK
REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(PURGE�VSV�-�ENGINE�ROOM�JUNCTION�BLOCK
(EFI�MAIN�RELAY))



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000SWH04Q X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0455,P 0456:	Evaporative	Emiss ion	C ontrol
System	Leak	Detec ted	(Gross 	Leak)	(2010 	C orolla)

DTC P0455 Evaporative�Emission�Control�System�Leak�Detected�(Gross�Leak)

DTC P0456 Evaporative�Emission�Control�System�Leak�Detected�(Very�Small�Leak)

DTC�SUMMARY

DTC
NO .

MONITORING
ITEM

MA LFUNCT IO N
DETEC TIO N
CONDIT ION

TROUBLE	A REA DETEC TIO N
TIMING

DETECT IO N
LO GIC

P0455
EV A P 	gross
leak

Leak	detec tion	pump
creates 	negative
pressure	(vacuum)	in
EV A P 	sys tem	and
EV A P 	sys tem	pressure
measured.	Reference
pressure	measured	at
s tart	and	at	end	of	leak
check.
I f	s tabilized	pressure
higher	than	[second
reference	pressure	x
0.35],	ECM	determines
that	EV A P 	sys tem	has
large	leak.

Fuel	tank
cap
(loose)
Leak	from
EVA P 	line
(C anis ter
-	Fuel
tank)
Leak	from
EVA P 	line
(P urge
V SV 	-
C anis ter)
C anis ter
pump
module
Leak	from
fuel	tank
Leak	from
canis ter

While	ignition
switch	O FF

2	trip

P 0456
EV A P 	small
leak

Leak	detec tion	pump
creates 	negative
pressure	(vacuum)	in
EV A P 	sys tem	and
EV A P 	sys tem	pressure
measured.	Reference
pressure	measured	at
s tart	and	at	end	of	leak

Fuel	tank
cap
(loose)
Leak	from
EVA P 	line
(C anis ter
-	Fuel

While	ignition
switch	O FF

2	trip



DTC
NO .

MONITORING
ITEM

MA LFUNCT IO N
DETEC TIO N
CONDIT ION

TROUBLE	A REA DETEC TIO N
TIMING

DETECT IO N
LO GIC

check.
I f	s tabilized	pressure
higher	than	second
reference	pressure,
ECM	determines 	that
EV A P 	sys tem	has 	small
leak.

tank)
Leak	from
EVA P 	line
(P urge
V SV 	-
C anis ter)
C anis ter
pump
module
Leak	from
fuel	tank
Leak	from
canis ter

DESCRIPTION
The	desc ription	can	be	found	in	the	EV A P 	(Evaporative	Emiss ion)	System	 	.

INSPECTION�PROCEDURE
Refer	to	the	EV A P 	System	 	.

HINT:

Unit�expressions

[kP a-a	(mmHg-a)]	denotes 	absolute	pres sure.
[kP a-g	(mmHg-g)]	denotes 	gauge	pressure	(relative	pressure).
O n	the	T echstream,	choose	the	unit	of	measurement	according	to	the	inspection	procedure.

MONITOR�DESCRIPTION
5	hours* 	after	the	ignition	switch	is 	turned	to	off,	the	leak	detec tion	pump	c reates 	negative	pressure
(vacuum)	in	the	EV A P 	sys tem.	The	ECM	monitors 	for	leaks 	and	ac tuator	malfunc tions 	based	on	the
EV A P 	pressure.

HINT:

*:�If�the�engine�coolant�temperature�is�not�below�35°C�(95°F)�5�hours�after�the�ignition�switch�is�turned�OFF,
the�monitor�check�starts�2�hours�later.�If�it�is�still�not�below�35°C�(95°F)�7�hours�after�the�ignition�switch�is
turned�off,�the�monitor�check�starts�2.5�hours�later.

SEQUENC E O PERA T IO N DESCRIPT IO N DURAT IO N

- ECM	activation
The	key-off	monitor	is 	ac tivated	by	soak	timer	5 ,	7 	or
9 .5 	hours 	after	ignition	switch	turned	O FF.

-



SEQUENC E O PERA T IO N DESCRIPT IO N DURAT IO N

A
A tmospheric
pressure
measurement

V ent	valve	is 	turned	O FF	(vent)	and	the	EV A P 	sys tem
pressure	is 	measured	by	the	ECM	in	order	to	regis ter
atmospheric 	pressure.
I f	pressure	in	EV A P 	sys tem	is 	not	between	70 	kP a-a
and	110	kP a-a	(525	mmHg-a	and	825	mmHg-a),	the
ECM	cancels 	EV A P 	sys tem	monitor.

60	seconds

B
Firs t	reference
pressure
measurement

In	order	to	determine	the	reference	pressure,	the	leak
detec tion	pump	creates 	negative	pressure	(vacuum)
through	the	reference	orifice	and	then	the	ECM
checks 	if	the	leak	detec tion	pump	and	vent	valve
operate	normally.

60	seconds

C
EV A P 	sys tem
pressure
measurement

V ent	valve	turned	ON	(c losed)	to	shut	the	EV A P
sys tem.
Negative	pressure	(vacuum)	c reated	in	the	EV A P
sys tem,	and	the	EV A P 	sys tem	pressure	then
measured.
The	measured	value	is 	memorized	as 	it	will	be	used	in
the	leak	check.
I f	the	EV A P 	pressure	does 	not	s tabilize	within	15
minutes ,	the	ECM	cancels 	the	EV A P 	sys tem	monitor.

15
minutes*

D
Purge	V SV
monitor

P urge	V SV 	is 	opened	and	then	the	EV A P 	sys tem
pressure	is 	measured	by	the	ECM.
A 	large	increase	indicates 	normality.

10	seconds

E
Second	reference
pressure
measurement

A fter	a	second	reference	pressure	measurement,	the
leak	check	is 	performed	by	comparing	the	firs t	and
second	reference	pressure.
I f	s tabilized	sys tem	pressure	is 	higher	than	the
second	reference	pressure,	the	ECM	determines 	that
the	EV A P 	sys tem	is 	leaking.

60	seconds

- Final	check
A tmospheric 	pressure	is 	measured	and	then	the
monitor	result	is 	recorded	by	the	ECM.

-

*:	I f	only	a	small	amount	of	fuel	is 	in	the	fuel	tank,	it	takes 	longer	for	the	EV A P 	pressure	to	s tabilize.



(a)	P0455:	EV A P 	gross 	leak

In	operation	C ,	the	leak	detec tion	pump	creates 	negative	pressure	(vacuum)	in	the	EV A P 	sys tem
and	the	EV A P 	sys tem	pressure	is 	measured.	I f	the	s tabilized	sys tem	pressure	is 	higher	than
[second	reference	pressure	x	0 .35]	(near	atmospheric 	pres sure),	the	ECM 	determines 	that	the
EV A P 	sys tem	has 	a	large	leak,	illuminates 	the	MIL	and	sets 	the	DTC 	(2 	trip	detec tion	logic ).

(b)	P0456:	EV A P 	very	small	leak

In	operation	C ,	the	leak	detec tion	pump	creates 	negative	pressure	(vacuum)	in	the	EV A P 	sys tem
and	the	EV A P 	sys tem	pressure	is 	measured.	I f	the	s tabilized	sys tem	pressure	is 	higher	than	the
second	reference	pressure,	the	ECM	determines 	that	the	EV A P 	sys tem	has 	a	small	leak,
illuminates 	the	M IL	and	sets 	the	DTC 	(2 	trip	detec tion	logic ).



MONITOR�STRATEGY

Required	Sensors/C omponents P urge	V SV 	and	canis ter	pump	module

Frequency	of	O peration O nce	per	driving	cyc le

Duration Within	15 	minutes 	(varies 	with	amount	of	fuel	in	tank)

M IL	O peration 2 	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
P0455�(pattern�A),�P0456

Monitor	runs 	whenever	following	DTC s 	are	not	present None

A tmospheric 	pressure
70 	to	110	kPa-a	(525	to	825
mmHg-a)

Battery	voltage 10 .5	V 	or	more

V ehic le	speed Below	2.5 	mph	(4 	km/h)

Ignition	switch O FF

T ime	after	key	off 5 	or	7 	or	9 .5 	hours



C anis ter	pressure	sensor	malfunction	(P 0451 ,	P0452	and
P 0453)

Not	detec ted

P urge	V SV Not	operated	by	scan	tool

V ent	valve Not	operated	by	scan	tool

Leak	detec tion	pump Not	operated	by	scan	tool

Both	of	following	conditions 	met	before	key	off C onditions 	1 	and	2

1 .	Duration	that	vehic le	is 	driven 5	minutes 	or	more

2 .	EV A P 	purge	operation P erformed

Engine	coolant	temperature 4 .4 	to	35°C 	(40	to	95°F)

Intake	air	temperature 4.4 	to	35°C 	(40	to	95°F)

P0455�(pattern�B)

A tmospheric 	pressure
70 	to	110	kPa-a	(525	to	825
mmHg-a)

Battery	voltage 10 .5	V 	or	more

V ehic le	speed Below	2.5 	mph	(4 	km/h)

Ignition	switch O FF

C anis ter	pressure	sensor	malfunction	(P 0451 ,	P0452	and
P 0453)

Not	detec ted

P urge	V SV Not	operated	by	scan	tool

V ent	valve Not	operated	by	scan	tool

Leak	detec tion	pump Not	operated	by	scan	tool

Both	of	following	conditions 	met	before	key	off C onditions 	1 	and	2

1 .	Duration	that	vehic le	driven 5	minutes 	or	more

2 .	EV A P 	purge	operation P erformed

Engine	coolant	temperature 4 .4 	to	45°C 	(40	to	113°F)

Intake	air	temperature 4.4 	to	45°C 	(40	to	113°F)

TYPICAL�MALFUNCTION�THRESHOLDS
P0455:�EVAP�Gross�Leak

EVA P 	pressure	when	vacuum	introduction	complete H igher	than	reference	pressure	x	0 .35

P0456:�EVAP�Small�Leak

EVA P 	pressure	when	vacuum	introduction Between	reference	pressure	and	reference	pressure



complete x	0 .35

MONITOR�RESULT
Refer	to	C hecking	Monitor	Status 	 	.

CONFIRMATION�DRIVING�PATTERN

NOTICE:

The	Evaporative	Sys tem	C heck	(A utomatic 	Mode)	cons is ts 	of	5 	s teps 	performed	automatically	by
the	T echstream.	I t	takes 	a	maximum	of	approximately	18 	minutes .
Do	not	perform	the	Evaporative	Sys tem	C heck	when	the	fuel	tank	is 	more	than	90%	full	because
the	cut-off	valve	may	be	c losed,	making	the	fuel	tank	leak	check	unavailable.
Do	not	run	the	engine	during	this 	operation.
When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	higher,	a	large	amount	of	vapor	forms	and	any
check	results 	become	inaccurate.	When	performing	the	Evaporative	Sys tem	C heck,	keep	the	fuel
temperature	below	35°C 	(95°F).

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.5 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	Evaporative	System	Check	/
A utomatic 	Mode	[A ].

6 .

A fter	the	"Evaporative	System	Check"	is 	completed,	check	for	A ll	Readiness 	by	entering	the
following	menus:	Powertrain	/	Engine	/	U tility	/	A ll	Readiness .

7 .

Input	the	DTC :	P 0455 	or	P0456.8 .
C heck	the	DTC 	judgment	result	[B].9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM0000012ME04HX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0500:	V ehic le	Speed	Sensor	"A "	(2010 	C orolla)

DTC P0500 Vehicle�Speed�Sensor�"A"

DESCRIPTION
The	speed	sensors 	detec t	the	wheel	speed	and	send	the	appropriate	s ignals 	to	the	skid	control	EC U.
The	skid	control	ECU	converts 	these	wheel	speed	s ignals 	into	a	4 -pulse	s ignal	and	outputs 	it	to	the
ECM	via	the	combination	meter.	The	ECM	determines 	the	vehic le	speed	based	on	the	frequency	of
these	pulse	s ignals .

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE	A REA

P0500

While	vehic le	being	driven,	no	vehic le	speed
sensor	s ignal	transmitted	to	ECM
(2 	trip	detec tion	logic:	M/T 	models )
(1 	trip	detec tion	logic:	A /T 	models )

O pen	or	short	in	speed	s ignal
c ircuit
Speed	meter	c ircuit	(wheel	speed
sensor,	skid	control	ECU)
C ombination	meter
ECM

MONITOR�DESCRIPTION
Automatic 	T ransaxle	Models:

The	ECM	as sumes 	that	the	vehic le	is 	being	driven	when	the	vehic le	speed	sensor	s ignal	is 	being
transmitted	by	the	combination	meter.	I f	there	is 	no	s ignal	from	the	combination	meter,	despite	the
ECM	detec ting	the	speed	s ignal	from	the	speed	sensor	NC ,	the	ECM	interprets 	this 	as 	a	malfunction	in
the	speed	s ignal	c ircuit.	The	ECM	then	illuminates 	the	M IL	and	sets 	the	DTC .



Manual	T ransaxle	Models:

The	ECM	as sumes 	that	the	vehic le	is 	being	driven	when	the	indicated	engine	speed	is 	more	than	2 ,000
rpm	and	the	engine	load	calculated	by	the	ECM	is 	more	than	a	certain	level	or	the	idle	fuel-cut
operation*	is 	being	executed.	I f	there	is 	no	s ignal	from	the	vehic le	speed	sensor,	despite	these
conditions 	being	met,	the	ECM	interprets 	this 	as 	a	malfunction	in	the	speed	s ignal	c ircuit.	The	ECM
then	illuminates 	the	MIL	and	sets 	the	DTC .

*:	Idle	fuel-cut	is 	executed	when	the	throttle	valve	is 	fully	c losed	and	engine	speed	is 	over	2800	rpm.

MONITOR�STRATEGY

Related	DTC s P0500:	V ehic le	speed	sensor	"A "	pulse	input	error

Required	Sensors/C omponents 	(Main)
V ehic le	speed	sensor
C ombination	meter
Skid	control	ECU

Required	Sensors/C omponents 	(Related)

P ark/neutral	pos ition	switch
Engine	coolant	temperature	sensor
C rankshaft	pos ition	sensor
Throttle	pos ition	sensor
Mass 	air	flow	meter

Frequency	of	O peration C ontinuous

Duration
2 	seconds :	A /T 	models
8 	seconds :	M /T 	models ,	C ase	1
4 .7	seconds:	M/T 	models ,	C ase	2

M IL	O peration
Immediate:	A /T 	models
2 	driving	cyc les :	M /T 	models

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
M/T�Models,�Case�1

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Engine	coolant	temperature 70°C 	(158°F)	or	more

Engine	speed 2000 	to	5000 	rpm

Engine	load 31 .9 	%	or	more

Fuel-cut	at	high	engine	speed Not	executing

M/T�Models,�Case�2

Monitor	runs 	whenever	following	DTC s 	are	not	present None



Ignition	switch O N

Starter O FF

Battery	voltage 8 	V 	or	more

A/T�Models

Monitor	runs 	whenever	following	DTC s 	are	not	present None

T ime	after	ignition	switch	O FF	to	O N 3 	seconds 	or	more

Battery	voltage 8 	V 	or	more

Ignition	switch O N

Starter O FF

Engine Running

T ransmiss ion	counter	gear	revolution 300 	rpm	or	more

When	either	condition	below	is 	met C ondition	A 	or	B

A .	When	both	conditions 	below	are	met -

Engine	coolant	temperature 20°C 	(68°F)	or	higher

T ime	after	park/neutral	pos ition	switch	turned	from	on	to	off 2 	seconds 	or	more

B.	When	both	conditions 	below	are	met -

Engine	coolant	temperature Below	20°C 	(68°F)

T ime	after	park/neutral	pos ition	switch	turned	from	on	to	off 30 	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS

V ehic le	speed	sensor	s ignal No	pulse	input

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
Drive	the	vehic le	at	15 	mph	(24 	km/h)	or	more	for	a	total	of	30	seconds 	or	more	[B].7 .
Stop	the	vehic le.8 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0500 .10.
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

11.



If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

12.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

13.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE



1. READ�VALUE�USING�TECHSTREAM�(VEHICLE�SPEED)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�the�ON�position.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Vehicle�Speed.

(e)�Drive�the�vehicle.

(f)�Read�the�value�displayed�on�the�Techstream.

OK:
V ehic le	speeds 	displayed	on	the	tes ter	and	speedometer	display	are	equal.

NG CHECK�HARNESS�AND�CONNECTOR�(ECM�-
COMBINATION�METER)

OK CHECK�FOR�INTERMITTENT�PROBLEMS

2. CHECK�HARNESS�AND�CONNECTOR�(ECM�-�COMBINATION�METER)

(a)�Disconnect�the�ECM�connector.



OK

(b)�Disconnect�the�combination�meter�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNEC TIO N CONDIT IO N SPEC IFIED	CO NDIT IO N

E46-36 	(+S)	-	A 50-8 	(SPD) A lways Below	1	Ω

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�combination�meter�connector.

NG CHECK�HARNESS�AND�CONNECTOR�(ECM�-
INSTRUMENT�PANEL�JUNCTION�BLOCK)

3. CHECK�COMBINATION�METER�ASSEMBLY�(SPD�SIGNAL�WAVEFORM)

(a)�Check�the�output�waveform.

(1)�Remove�the�combination�meter�assembly�with�the
connector(s)�still�connected.

(2)�Connect�an�oscilloscope�to�terminals�E46-36�(+S)
and�body�ground.

(3)�Turn�the�ignition�switch�to�ON.

(4)�Turn�the�wheel�slowly.

(5)�Check�the�signal�waveform�according�to�the
condition(s)�in�the�table�below.

ITEM CONDIT IO N

Tool	setting 5	V /DIV .,	20	ms/DIV .

O K:
The	waveform	is 	displayed	as 	shown	in	the	illus tration.

HINT:

When�the�system�is�functioning�normally,�one�wheel�revolution
generates�4�pulses.�As�the�vehicle�speed�increases,�the�width



indicated�by�(A)�in�the�illustration�narrows.

NG GO�TO�METER�/�GAUGE�SYSTEM

OK REPLACE�ECM

4. CHECK�HARNESS�AND�CONNECTOR�(ECM�-�INSTRUMENT�PANEL�JUNCTION�BLOCK)

(a)�Disconnect�the�ECM�connector.

(b)�Disconnect�the�instrument�panel�junction�block�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

2D-8 	-	A 50-8	(SPD) A lways Below	1	Ω

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�instrument�panel�junction�block�connector.



NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(ECM�-�INSTRUMENT�PANEL�JUNCTION�BLOCK)

OK REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(INSTRUMENT�PANEL�JUNCTION�BLOCK)



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000XC T08O X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0504:	Brake	Switch	"A "	/	"B"	C orrelation	(2010
C orolla)

DTC P0504 Brake�Switch�"A"�/�"B"�Correlation

DESCRIPTION
The	s top	light	switch	is 	a	duplex	sys tem	that	transmits 	two	s ignals :	STP 	and	ST1-.	These	two	s ignals
are	used	by	the	ECM	to	monitor	whether	or	not	the	brake	sys tem	is 	working	properly.	I f	the	s ignals ,
which	indicate	the	brake	pedal	is 	being	depressed	and	released,	are	detec ted	s imultaneous ly,	the	ECM
interprets 	this 	as 	a	malfunction	in	the	s top	light	switch	and	sets 	the	DTC .

HINT:

The�normal�conditions�are�as�shown�in�the�table�below.�The�signals�can�be�read�using�the�Techstream.

SIGNA L BRA KE	P EDA L	RELEASED IN	TRANSIT IO N BRA KE 	PEDA L	DEPRESSED

STP O FF ON ON

ST1- O N ON O FF

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TROUBLE	A REA

P0504

C onditions 	(a),	(b)	and	(c )	continue	for	0 .5
seconds 	or	more
(1 	trip	detec tion	logic ):
(a)	Ignition	switch	ON
(b)	Brake	pedal	released
(c )	STP 	s ignal	O FF	when	ST1-	s ignal	O FF

Short	in	s top	light	switch	s ignal
c ircuit
STO P 	fuse
IGN	fuse
Stop	light	switch
ECM

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Depress 	and	release	the	brake	pedal	[B].6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0504 .8 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

9 .



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.
STP 	s ignal	conditions 	can	be	checked	us ing	the	Techstream.

C onnec t	the	T echs tream	to	the	DLC3.a.
Turn	the	ignition	switch	to	O N.b.
Turn	the	T echstream	on.c .
Enter	the	following	menus :	P owertrain	/	Engine	and	EC T 	/	Stop	Light	Switch.d.



OK

C heck	the	STP 	s ignal	when	the	brake	pedal	is 	depres sed	and	released.e.

BRAKE	P EDA L	O PERA TIO N SPEC IFIED	CO NDIT IO N

Depressed STP 	s ignal	O N

Released STP 	s ignal	O FF

PROCEDURE

1. INSPECT
STOP
LIGHT
SWITCH
(TERMINAL
VOLTAGE)

(a)�Disconnect�the�stop�light�switch�connector.

(b)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CO NNEC TION

SWITCH
CONDIT ION

SPEC IFIED
CO NDIT ION

A1-2 	-	Body	ground A lways 11 	to	14 	V

A 1-3 	-	Body	ground Ignition	switch	ON 11	to	14 	V

(c)�Reconnect�the�stop�light�switch�connector.

NG

INSPECT
FUSES
(STOP�AND
IGN�FUSES)

2. INSPECT
STOP
LIGHT
SWITCH

(a)�Remove�the�stop�light�switch.

(b)�Measure�the�resistance�according�to�the�value(s)�in



OK

the�table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

SWITCH
CONDIT ION

SPEC IFIED
CO NDIT ION

1	-	2

Switch	pin	not
pushed

Below	1	Ω

Switch	pin	pushed 10 	kΩ 	or	higher

3	-	4

Switch	pin	not
pushed

10 	kΩ 	or	higher

Switch	pin	pushed Below	1	Ω

(c)�Reinstall�the�stop�light�switch.

NG
REPLACE
STOP�LIGHT
SWITCH

3. INSPECT
ECM
(STP
AND
ST1-
VOLTAGE)

(a)�Disconnect�the�ECM�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CONNECTIO N

CONDIT ION SPEC IFIED
CONDIT IO N

A 50-35 	(ST1-)	-
Body	ground

Brake	pedal
released

11	to	14	V

Brake	pedal
depressed

0 	to	3 	V



TESTER
CONNECTIO N

CONDIT ION SPEC IFIED
CONDIT IO N

A 50-36 	(STP )	-	Body
ground

Brake	pedal
released

0 	to	3 	V

Brake	pedal
depressed

11	to	14	V

(d)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR

OK REPLACE
ECM

4. INSPECT
FUSES
(STOP
AND
IGN
FUSES)

(a)�Remove�the�STOP�and�IGN�fuses�from�the�instrument
panel�junction�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

STO P 	fuse
A lways Below	1	Ω

IGN	fuse

(c)�Reinstall�the�STOP�and�IGN�fuses.

NG
REPLACE
FUSE�(STOP
AND/OR
IGN�FUSE)

OK REPAIR�OR
REPLACE



HARNESS
OR
CONNECTOR
(BATTERY�-
STOP�LIGHT
SWITCH)



Last�Modif ied:�3-10-2010 6 .4	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000T8M09PX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0505:	Idle	C ontrol	System	Malfunction	(2010
C orolla)

DTC P0505 Idle�Control�System�Malfunction

DESCRIPTION
The	idle	speed	is 	controlled	by	the	elec tronic 	throttle	control	sys tem.	The	elec tronic 	throttle	control
sys tem	is 	compris ed	of:	1)	a	one	valve	type	throttle	body;	2 )	a	throttle	ac tuator,	which	operates 	the
throttle	valve;	3)	a	throttle	pos ition	sensor,	which	detec ts 	the	opening	angle	of	the	throttle	valve;	4)	an
accelerator	pedal	pos ition	sensor,	which	detec ts 	the	accelerator	pedal	pos ition;	and	5)	the	ECM,	which
controls 	the	elec tronic 	throttle	control	sys tem.	Based	on	the	target	idle	speed,	the	ECM	controls 	the
throttle	ac tuator	to	provide	the	proper	throttle	valve	opening	angle.

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TRO UBLE	A REA

P0505
idle	speed	continues 	to	vary	greatly	from	target	idle
speed	(2 	trip	detec tion	logic )

E lec tronic 	throttle
control	s ys tem
Intake	sys tem
PCV 	hose	connec tions
ECM

MONITOR�DESCRIPTION
The	ECM	monitors 	the	idle	speed	and	idle	air	flow	volume	to	conduct	idle	speed	control.	T he	ECM
determines 	that	the	idle	speed	control	sys tem	is 	malfunc tioning	if	the	following	conditions 	apply:

The	learned	idle	air	flow	volume	remains 	at	the	maximum	or	minimum	volume	5	times	or	more
during	a	drive	cyc le.
A fter	driving	at	a	vehic le	speed	of	6 .25	mph	(10	km/h)	or	more,	the	ac tual	engine	idle	speed
varies 	from	the	target	idle	speed	by	less 	than	-100	rpm	or	150	rpm	or	more	when	the	A /C 	and
NSW	are	off,	or	less 	than	-100	rpm	or	200	rpm	or	more	when	the	A /C 	or	NSW	are	on,	5 	times
or	more	during	a	driving	cyc le,	the	ECM	illuminates 	the	MIL	and	sets 	the	DTC .



MONITOR�STRATEGY

Related	DTC s P0505:	Idle	speed	control	function

Required	Sensors/C omponents 	(Main) E lec tronic 	throttle	control	sys tem

Required	Sensors/C omponents 	(Related)
C rankshaft	pos ition	sensor
Engine	coolant	temperature	sensor
V ehic le	speed	sensor

Frequency	of	O peration O nce	per	driving	cyc le

Duration 10 	minutes 	(Idling	after	warming	up)

M IL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following
DTC s 	are	not	present

P 0010 	(V V T 	O il	C ontrol	V alve	Bank	1)
P 0011 	(V V T 	System	bank	1-	A dvance)
P 0012 	(V V T 	System	bank	1-	Retard)
P 0016 	(V V T 	System	bank	1-	M isalignment)
P 0031,	P 0032	(A ir	Fuel	Ratio	Sensor	Heater	-	Sensor	1)
P 0102,	P 0103	(Mass 	A ir	Flow	Meter)



P 0115,	P 0117,	P0118	(Engine	C oolant	Temperature	Sensor)
P 0120,	P 0121	P0122,	P 0123 ,	P 0220 ,	P0222,	P0223,	P 2135
(Throttle	Pos ition	Sensor)
P 0125 	(Insuffic ient	Engine	C oolant	Temperature	for	C losed
Loop	Fuel	C ontrol)
P 0171,	P 0172	(Fuel	Sys tem)
P 0301,	P 0302,	P0303,	P0304	(M is fire)
P 0335 	(C rankshaft	P os ition	Sensor)
P 0340 	(C amshaft	P os ition	Sensor)
P 0351,	P 0352,	P0353,	P0354	(Igniter)
P 0451,	P 0452,	P0453	(EV A P 	System)
P 0500 	(V ehic le	Speed	Sensor)
P 0606,	P 0607	(Heated	O xygen	Sensor	-	Sensor	2)
P 2195,	P 2196,	P2237,	P2238,	P 2239 ,	P 2252,	P2253,
P 2A 00 	(A ir	Fuel	Ratio	Sensor	-	Sensor	1)

Engine Running

TYPICAL�MALFUNCTION�THRESHOLDS

E ither	of	the	following	conditions 	is 	met: C ondition	1 	or	2

1 .	Frequency	that	both	of	the	following	conditions
(a)	and	(b)	are	met

5	times 	or	more

(a)	E ither	of	the	following	conditions 	is 	met: C ondition	A 	or	B

A .	Engine	speed	-	target	engine	speed
Less 	than	-100	rpm,	or	150	rpm	or	more	(A /C
off	and	NSW	off)

B.	Engine	speed	-	target	engine	speed
Less 	than	-100	rpm,	or	200	rpm	or	more	(A /C
on	or	NSW	on)

(b)	V ehic le	condition
Stop	after	vehic le	was	driven	by	6.25	mph	(10
km/h)	or	more

2 .	Frequency	that	both	of	the	following	conditions
(a)	and	(b)	are	met

O nce

(a)	E ither	of	the	following	conditions 	is 	met: C ondition	A 	or	B

A .	Engine	speed	-	target	engine	speed
Less 	than	-100	rpm,	or	150	rpm	or	more	(A /C
off	and	NSW	off)

B.	Engine	speed	-	target	engine	speed
Less 	than	-100	rpm,	or	200	rpm	or	more	(A /C
on	or	NSW	on)

(b)	Idle	air	control	flow	rate	learning	valve 1.1 	L/sec 	or	less ,	or	6 .0 	L/sec 	or	more

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	warm	it	up	(until	the	engine	coolant	temperature	is 	75°C 	(167°F)	or
more)	with	all	the	ac cessories 	switched	off	[B].

6 .

Idle	the	engine	for	10	minutes 	or	more	[C ].7 .
A ccelerate	the	vehic le	to	6 .25	mph	(10	km/h)	or	more,	and	then	idle	the	engine	[D].8 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 0505 .10.
C heck	the	DTC 	judgment	result	[E ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

11.



HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	repeat	s tep	[D]	4 	times ,
allowing	20 	seconds	or	more	between	each	repetition,	and	then	check	the	DTC
judgment	result	[F].

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

12.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

13.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14.

INSPECTION�PROCEDURE
HINT:

The	following	conditions 	may	also	cause	DTC 	P 0505 	to	be	set:

The	floor	carpet	overlapping	s lightly	onto	the	accelerator	pedal,	caus ing	the	accelerator
pedal	to	be	s lightly	depressed	and	therefore	the	throttle	valve	pos ition	to	be	s lightly
open.

a.

The	accelerator	pedal	being	not	fully	released.b.

Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P0505)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:



A

OK

OK

RESULT PRO CEED	TO

P0505 A

P0505	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P0505�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. CHECK�PCV�HOSE�CONNECTIONS

(a)�Check�PCV�hose.

OK:
PCV 	hose	is 	connected	correc tly	and	is 	not	damaged.

NG REPAIR�OR�REPLACE�PCV�HOSE

3. CHECK�INTAKE�SYSTEM

(a)�Check�the�intake�system�for�vacuum�leaks� 	.

OK:
No	leak	in	intake	s ys tem.

NG REPAIR�OR�REPLACE�INTAKE�SYSTEM



4. INSPECT�THROTTLE�BODY�(THROTTLE�VALVE)

(a)�Check�the�throttle�valve�condition.

OK:
Throttle	valve	is 	not	contaminated	with	foreign	objec ts 	and	moves 	smoothly.

NG REPLACE�THROTTLE�BODY

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000001BFY042X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P050A :	C old	Start	Idle	A ir	C ontrol	System
Performance	(2010	C orolla)

DTC P050A Cold�Start�Idle�Air�Control�System�Performance

MONITOR �DESCR IP TION
This 	monitor	will	run	when	the	engine	is 	s tarted	at	an	engine	coolant	temperature	of	-10	to	50°C 	(14	to
122°F).	The	DTC 	can	be	set	after	the	engine	idles 	for	13 	seconds 	(2 	trip	detec tion	logic ).

The	DTC 	is 	des igned	to	monitor	the	idle	air	control	at	cold	s tart.	When	the	engine	is 	s tarted	at	an
engine	coolant	temperature	of	lower	than	50°C 	(122°F),	the	ECM	measures 	the	accumulated	mass 	air
flow	at	idle.	I f	it	does 	not	reach	the	spec ified	level	within	10 	seconds ,	the	ECM	interprets 	this 	as 	a
malfunction.	The	M IL	is 	illuminated	and	a	DTC 	is 	set	when	the	malfunction	is 	detec ted	in	consecutive
driving	cyc les 	(2 	trip	detec tion	logic ).

The	E lec tronic 	throttle	control	sys tem	controls 	the	idle	speed.	The	elec tronic 	throttle	control	sys tem
operates 	the	throttle	ac tuator	to	open	and	c lose	the	throttle	valve,	and	adjus ts 	the	intake	air	amount	to
achieve	the	target	idle	speed.

NOTICE:
When�the�negative�battery�terminal�is�disconnected�during�inspections�or�repairs,�the�idle�speed�control
learning�values�are�cleared.�This�DTC�cannot�be�set�with�the�idle�speed�control�learning�values�cleared.

HINT:

The�Idle�speed�control�learning�is�performed�when�the�engine�is�warmed�up�and�has�been�idling�for�5�minutes.



DTC 	NO . DTC 	DETECT IO N	CONDIT IO N TRO UBLE 	A REA

P050A
Insuffic ient	mass 	air	flow	at	cold	s tart
(2 	trip	detec tion	logic)

Throttle	body
Mass 	air	flow	meter
PCV 	sys tem
A ir	c leaner	filter	element
Intake	sys tem
VV T 	sys tem
ECM

MONITOR �STR ATEGY

Related	DTC s P050A :	C old	s tart	idle	air	speed	control	sys tem

Required	Sensors 	/	C omponents 	(Main) Throttle	body

Required	Sensors 	/	C omponents 	(Related)
Mass 	air	flow	meter
Engine	coolant	temperature	sensor

Frequency	of	O peration O nce	per	driving	c yc le

Duration 10 	seconds

MIL	O peration 2	driving	cyc les

Sequence	of	O peration None



TYP ICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following
DTC s 	are	not	present

P 0010	(V V T 	O il	C ontrol	V alve	Bank	1)
P 0011	(V V T 	System	bank	1 -	A dvance)
P 0012	(V V T 	System	bank	1 -	Retard)
P 0016	(V V T 	System	bank	1 -	M isalignment)
P 0102,	P0103	(Mass 	A ir	Flow	Meter)
P 0115,	P0117,	P0118	(Engine	C oolant	Temperature	Sensor)
P 0120,	P0121	P 0122,	P 0123,	P0220,	P0222,	P 0223 ,
P 2135	(Throttle	P os ition	Sensor)
P 0125	(Insuffic ient	Engine	C oolant	T emperature	for	C losed
Loop	Fuel	C ontrol)
P 0171,	P0172	(Fuel	Sys tem)
P 0301,	P0302,	P0303,	P 0304 	(M is fire)
P 0335	(C rankshaft	P os ition	Sensor)
P 0340	(C amshaft	P os ition	Sensor)
P 0351,	P0352,	P0353,	P 0354 	(Igniter)
P 0500	(V ehic le	Speed	Sensor)
P 0606,	P0607	(Heated	O xygen	Sensor	-	Sensor	2)
P 2195,	P2196,	P2237,	P 2238 ,	P 2239,	P2252,	P2253,
P 2A 00 	(A ir	Fuel	Ratio	Sensor	-	Sensor	1 )

Battery	voltage 8 	V 	or	more

T ime	after	engine	s tart 3 	seconds 	or	more

Starter O FF

Engine	coolant	temperature	at
engine	s tart

-10°C 	(14°F)	or	more

Engine	coolant	temperature -10	to	50°C 	(14 	to	122°F)

Engine	idling	time 3 	seconds 	or	more

Fuel-cut O FF

V ehic le	speed Less 	than	1.875 	mph	(3 	km/h)

A tmospheric 	pressure 76	kP a	(570	mmHg)	or	more

TYP ICAL�MALFUNCTION�THR ESHOLDS

A ccumulated	mass 	air	flow V aries 	with	engine	coolant	temperature	(Example:	Less 	than	27 .5 	g)

CONFIR MATION�DR IVING�P ATTER N



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Enter	the	following	menus :	P owertrain	/	Engine	/	Data	Lis t	/	A ll	Data	/	C oolant	T emp.6 .
C heck	that	"C oolant	Temp"	in	the	Data	L is t	are	within	the	range	of	-10 	to	50°C 	(14 	to
122°F).

7 .

Start	the	engine	and	warm	it	up	until	the	coolant	temperature	is 	the	same	as 	the	coolant
temperature	in	the	freeze	frame	data.

8 .

Idle	the	engine	for	1 	minute	or	more	[B].9 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .10.
Input	the	DTC :	P 050A .11.
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.

12.



I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	idle	the	engine	for	3
minutes ,	let	the	engine	cool	down,	and	then	perform	s teps	[A ]	through	[C ].

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

13.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

14.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

15.

INSP ECTION�P R OCEDUR E
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air-fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

P R OCEDUR E

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P050A)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P050A A

P050A 	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P050A�are�output,�troubleshoot�those�DTCs�first.



A

OK

B GO�TO�DTC�CHART

2. READ�VALUE�USING�TECHSTREAM�(FUEL�TRIM)

HINT:

Calculate�the�total�fuel�trim�values�to�check�the�characteristic�deviation�of�the�mass�air�flow�meter.

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�A/F�Control�System
/�Short�FT�#1�and�Long�FT�#1.

(e)�Read�the�values�displayed�on�the�Techstream.

(f)�Add�together�the�Short�FT�#1�and�Long�FT�#1�values�to�obtain�the�total�Fuel�Trim.

OK:
Total	of	Short	FT 	#1	and	Long	FT 	#1 	values 	is 	between	-20%	and	20%.

NG PERFORM�ACTIVE�TEST�USING�TECHSTREAM
(OPERATE�OIL�CONTROL�VALVE)

3. INSPECT�THROTTLE�BODY

(a)�Check�that�there�are�no�deposits�around�the�throttle�valve.

OK:
No	depos its 	around	the	throttle	valve.

NG REPAIR�OR�REPLACE�THROTTLE�BODY



OK

OK

4. REPLACE�ECM

(a)�Replace�ECM� 	.

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P050A)

5. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(OPERATE�OIL�CONTROL�VALVE)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Start�the�engine.

(c)�Turn�the�Techstream�ON.

(d)�Warm�up�the�engine.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Control�the�VVT
System�(Bank�1).

(f)�Check�the�engine�speed�while�operating�the�oil�control�valve�using�the�Techstream.

OK:

TESTER
O PERA T IO N

SPEC IFIED	CONDIT IO N

O il	C ontrol	V alve
O FF

Normal	engine	speed

O il	C ontrol	V alve
O N

Engine	idles 	roughly	or	s talls 	(soon	after	camshaft	timing	oil	control	valve
assembly	switched	from	O FF	to	ON)

NG CHECK�AND�REPAIR�VVT�SYSTEM



OK

OK

6. CHECK�PCV�SYSTEM

(a)�Start�the�engine.

(b)�Pinch�the�positive�crankcase�ventilation�(PCV)�hose.

(c)�Check�the�engine�rpm.

OK:
The	engine	rpm	changes 	when	the	P CV 	hose	is 	pinched.

NG REPAIR�OR�REPLACE�PCV�SYSTEM

7. CHECK�AIR�CLEANER�FILTER�ELEMENT�SUB-ASSEMBLY

(a)�Visually�check�that�the�air�cleaner�filter�element�sub-assembly�is�not�excessively
contaminated�with�dirt�or�oil.

OK:
The	air	c leaner	filter	element	sub-as sembly	is 	not	excess ively	contaminated	with	dirt	or	oil.

NG REPLACE�AIR�CLEANER�FILTER�ELEMENT
SUB-ASSEMBLY

8. CHECK�INTAKE�SYSTEM

(a)�Check�the�intake�system�for�vacuum�leaks� 	.

OK:
No	leaks 	in	the	intake	sys tem.

NG REPAIR�OR�REPLACE�INTAKE�SYSTEM



OK

9. REPLACE�MASS�AIR�FLOW�METER

(a)�Replace�mass�air�flow�meter� 	.

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P050A)

10. REPAIR�OR�REPLACE�THROTTLE�BODY

(a)�Clean�or�replace�throttle�body� 	.

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P050A)

11. CHECK�AND�REPAIR�VVT�SYSTEM

HINT:

Refer�to�DTC�P0011�Inspection�Procedure�

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P050A)

12. REPAIR�OR�REPLACE�PCV�SYSTEM

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P050A)

13. REPLACE�AIR�CLEANER�FILTER�ELEMENT�SUB-ASSEMBLY



NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P050A)

14. REPAIR�OR�REPLACE�INTAKE�SYSTEM

NEXT CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC
P050A)

15. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P050A)

NOTICE:
For�this�operation,�the�engine�must�be�cold�(the�same�level�as�the�engine�coolant�temperature�recorded
in�the�freeze�frame�data).

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Switch�the�ECM�from�normal�mode�to�check�mode�using�the�Techstream� 	.

(f)�Start�the�engine�and�idle�it�for�one�minute.

OK:
Stable	fas t	idle

(g)�Read�DTCs.

OK:
No	DTC 	is 	output.

NEXT END



Last�Modif ied:�3-10-2010 6 .4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000T8P0D4X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0560:	Sys tem	V oltage	(2010	C orolla)

DTC P0560 System�Voltage

MONITOR�DESCRIPTION
The	battery	supplies 	elec tric ity	to	the	ECM	even	when	the	ignition	switch	is 	off.	T his 	power	allows 	the
ECM	to	s tore	data	such	as 	DTC 	his tory,	freeze	frame	data	and	fuel	trim	values .	I f	the	battery	voltage
falls 	below	a	minimum	level,	the	memory	is 	c leared	and	the	ECM	determines 	that	there	is 	a	malfunc tion
in	the	power	supply	c ircuit.	The	next	time	the	engine	is 	s tarted,	the	ECM	illuminates 	the	M IL	and	sets
the	DTC .

DTC 	NO . DTC 	DETECT IO N	CONDIT IO N TRO UBLE 	A REA

P0560
O pen	in	ECM	back	up	power	source	c ircuit
(1 	trip	detec tion	logic )

O pen	in	back	up	power	source	c ircuit
Battery
Battery	terminals
EFI 	MA IN	fuse
ECM

HINT:

If�DTC�P0560�is�set,�the�ECM�does�not�store�other�DTCs�or�the�data�stored�in�the�ECM�may�be�partly�erased.

MONITOR�STRATEGY

Related	DTC s P 0560:	ECM	system	voltage

Required	Sensors/C omponents 	(Main) ECM

Required	Sensors/C omponents 	(Related) -

Frequency	of	O peration C ontinuous

Duration 3 	seconds

MIL	O peration Immediate	(M IL	illuminated	after	next	engine	s tart)

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None



TYPICAL�MALFUNCTION�THRESHOLDS

ECM	power	source Less 	than	3.5	V

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	5 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0560 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. INSPECT
FUSE
(EFI
MAIN)

(a)�Remove�the�EFI�MAIN�fuse�from�the�engine�room
relay�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION



OK

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

EFI 	MA IN	Fuse A lways Below	1	Ω

(c)�Reinstall�the�EFI�MAIN�fuse.

NG
REPLACE
FUSE�(EFI
MAIN)

2. CHECK
HARNESS
AND
CONNECTOR
(ECM
-
EFI
MAIN
FUSE
-
BATTERY)

(a)�Disconnect�the�negative�battery�terminal.

(b)�Disconnect�the�positive�battery�terminal.

(c)�Remove�the�EFI�MAIN�fuse�from�the�engine�room
relay�block.

(d)�Disconnect�the�ECM�connector.

(e)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNEC TIO N CONDIT ION SPEC IFIED
CONDIT ION

EFI	MA IN	fuse	(2 )	-
A 50-20	(BA TT )

A lways Below	1 	Ω

Battery	pos itive	terminal	-
EFI 	MA IN	fuse	(1)

A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNECT IO N CONDIT ION SPEC IFIED
CONDIT IO N

EFI 	MA IN	fuse	(2)	or A lways 10 	kΩ 	or	higher



OK

OK

TESTER	CO NNECT IO N CONDIT ION SPEC IFIED
CONDIT IO N

A 50-20 	(BA TT)	-	Body
ground

Battery	pos itive	terminal	or
EFI 	MA IN	fuse	(1 )	-	Body

ground
A lways 10 	kΩ 	or	higher

(f)�Reinstall�the�EFI�MAIN�fuse.

(g)�Reconnect�the�ECM�connector.

(h)�Reconnect�the�positive�battery�terminal.

(i)�Reconnect�the�negative�battery�terminal.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(ECM�-�EFI
MAIN�FUSE�-
BATTERY)

3. INSPECT
BATTERY

(a)�Check�that�the�battery�is�not�discharged�or�weak.

OK:
Battery	is 	not	discharged	or	weak

NG CHARGE�OR�REPLACE�BATTERY

4. CHECK
BATTERY
TERMINAL
(a)�Check�that�the�battery�terminals�are�not�loose�or�corroded.



OK

OK:
Battery	terminals 	are	not	loose	or	corroded

NG REPAIR�OR�REPLACE�BATTERY�TERMINAL

5. CHECK
WHETHER
DTC
OUTPUT
RECURS

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Turn�the�ignition�switch�to�OFF�and�turn�the�Techstream�OFF.

(f)�Start�the�engine�and�turn�the�Techstream�ON.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P0560 A

No	output B

B CHECK�FOR�INTERMITTENT�PROBLEMS

A REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000002KQO02ZX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0604:	Random	A ccess 	Memory	(RAM)	(2010
C orolla)

DTC P0604 Random�Access�Memory�(RAM)

MONITOR�DESCRIPTION
The	ECM	continuous ly	monitors 	its 	internal	memory	s tatus .	This 	self-check	ensures 	that	the	ECM	is
functioning	properly.	I t	is 	diagnosed	by	internal	"mirroring"	of	the	main	C PU 	and	sub	C PU 	to	detec t	the
Random	A ccess 	Memory	(RAM)	errors .	I f	outputs 	from	these	C PUs 	are	different	and	deviate	from	the
standards ,	the	ECM	will	illuminate	the	MIL	and	set	the	DTC 	immediately.

DTC 	NO . DTC 	DETECT ION	CONDIT IO N TROUBLE	A REA

P0604 ECM	RAM	errors ECM

MONITOR�STRATEGY

Related	DTC s P0606:	ECM	RAM	error

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) None

Frequency	of	operation C ontinuous

Duration 6 	times

MIL	operation Immediate

Sequence	of	operation None

TYPICAL�ENABLING�CONDITIONS

None -

TYPICAL�MALFUNCTION�THRESHOLDS

Main	C PU 	and	sub	C PU	mirroring Fail

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	16 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0604 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

9 .



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P0604)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�DTC� 	.

(e)�Turn�the�ignition�switch�off�and�turn�the�Techstream�off.

(f)�Disconnect�the�Techstream.

(g)�Disconnect�the�cable�from�the�battery�negative�(-)�terminal�and�wait�for�1�minute.

(h)�Connect�the�cable�to�the�battery�negative�(-)�terminal.

(i)�Connect�the�Techstream�to�the�DLC3.

(j)�Turn�the�ignition�switch�to�ON.

(k)�Turn�the�Techstream�on.

(l)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(m)�Read�the�DTCs.



Result:

RESULT PRO CEED	TO

DTC 	is 	not	output A

DTC 	P0604 	is 	output B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000003242024X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0606:	ECM	/	PCM	P rocessor	(2010 	C orolla)

DTC P0606 ECM�/�PCM�Processor

MONITOR�DESCRIPTION
The	ECM	continuous ly	monitors 	its 	main	and	sub	C PUs.	This 	self-check	ensures 	that	the	ECM	is
functioning	properly.	I f	outputs 	from	the	C PUs 	are	different	and	deviate	from	the	s tandards ,	the	ECM	will
illuminate	the	M IL	and	set	the	DTC 	immediately.

DTC 	NO . DTC 	DETECT IO N	CO NDIT IO N TROUBLE 	A REA

P0606
ECM	main	C PU 	error
ECM	sub	C PU 	error
C ruis e	control	cancel	c ircuit	malfunction

ECM

MONITOR�STRATEGY

Related	DTC P0606:	ECM	range	check

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) -

Frequency	of	O peration C ontinuous

Duration 16	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	the	following	DTC s	are	not	present None

TYPICAL�MALFUNCTION�THRESHOLDS

C PU 	reset O ccurred



CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	16 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0606 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

9 .



HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P0606)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�DTC� 	.

(e)�Turn�the�ignition�switch�off�and�turn�the�Techstream�off.

(f)�Disconnect�the�Techstream.

(g)�Disconnect�the�cable�from�the�battery�negative�(-)�terminal�and�wait�for�1�minute.

(h)�Connect�the�cable�to�the�battery�negative�(-)�terminal.

(i)�Connect�the�Techstream�to�the�DLC3.

(j)�Turn�the�ignition�switch�to�ON.

(k)�Turn�the�Techstream�on.

(l)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(m)�Read�the�DTCs.

Result:



RESULT PRO CEED	TO

DTC 	is 	not	output A

DTC 	P0606 	is 	output B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6 .4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000002I3S03ZX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0607:	C ontrol	Module	P erformance	(2010
C orolla)

DTC P0607 Control�Module�Performance

MONITOR�DESCRIPTION
The	ECM	continuous ly	monitors 	its 	internal	proces sors 	(C PUs )	and	Heated	O xygen	(HO 2)	s ensor
trans is tors .	This 	s elf-check	ensures 	that	the	ECM	is 	functioning	properly.

DTC
NO .

DTC 	DETECT IO N	CO NDIT ION TRO UBLE 	A REA

P0607

ECM	C PUs 	malfunc tion
Heated	O xygen	(HO 2)	sensor	trans is tors 	(built	into
ECM)	malfunction

ECM
Heated	oxygen
sensor
Exhaust	gas 	leak

For	Mexico	models:
ECM	CPU	error

ECM

MONITOR�STRATEGY

Related	DTC s None

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) Heated	oxygen	sensor

Frequency	of	operation C ontinuous

Duration 60	seconds

MIL	operation Immediate

Sequence	of	operation None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	not	present None

Engine Running

Estimated	HO 2	sensor	temperature 450 	to	800°C 	(842 	to	1472°F)



TYPICAL�MALFUNCTION�THRESHOLDS

HO2	sensor	trans is tors Fail

CONFIRMATION�DRIVING�PATTERN

Stop	the	engine	for	30	minutes 	or	more	[A ].1 .
C onnec t	the	T echs tream	to	the	DLC3.2 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.3 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	[B].4 .
Turn	the	ignition	switch	off.5 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[C ].6 .
Start	the	engine,	and	wait	2 	minutes 	[D].7 .
Warm	up	the	engine	until	the	engine	coolant	temperature	is 	75°C 	(167°F)	or	higher	[E ].8 .
Idle	the	engine	for	1 	minute	[F].9 .
A ccelerate	the	vehic le	to	50 	mph	(80 	km/h)	and	s top	the	vehic le	[G].10.
Drive	the	vehic le	at	35 	to	50 	mph	(56 	to	80 	km/h)	for	5 	minutes 	or	more	[H].11.
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .12.
Input	the	DTC :	P 0607 ,	P 0136,	P0137	or	P 0138 .13.
C heck	the	DTC 	judgment	result	[I].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

14.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[D]	through
[H].

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

15.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

16.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

17.

INSPECTION�PROCEDURE

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�engine�switch�on�(IG).



A

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�the�DTCs� 	.

Result:

RESULT PROC EED	TO

DTC 	P0607	and	P0136,	P0137 	or	P0138	are	output A

DTC 	P0607	is 	output B

B CHECK�FOR�EXHAUST�GAS�LEAK

2. INSPECT�DTC�(P0136,�P0137�OR�P0138)

(a)�Inspect�the�P0136,�P0137�or�P0138�flowchart.

HINT:

I f	P0136 	is 	output,	troubleshoot	for	that	DTC 	firs t	 	.	T hen	proceed	to	"INSPEC T 	ECM".

I f	P0137 	is 	output,	troubleshoot	for	that	DTC 	firs t	 	.	T hen	proceed	to	"INSPEC T 	ECM".

I f	P0138 	is 	output,	troubleshoot	for	that	DTC 	firs t	 	.	T hen	proceed	to	"INSPEC T 	ECM".
I f	DTC 	P 0607 	and	P 0136 ,	P0137	or	P 0138 	are	output,	the	output	voltage	of	the	heated	oxygen
sensor	may	remain	c lose	to	0 	V 	or	become	high	(around	1	V 	or	more).

NEXT INSPECT�ECM

3. CHECK�FOR�EXHAUST�GAS�LEAK

(a)�Allow�the�engine�to�idle�and�rev�the�engine.

(b)�Check�for�exhaust�gas�leaks�around�the�heated�oxygen�sensor.

I f	any	exhaust	gas 	leaks 	are	present,	repair	it	and	proceed	to	"P ERFORM	CONFIRMAT IO N	DRIV ING
PA TTERN".	I f	no	exhaus t	gas 	leaks 	are	present,	proceed	to	"PERFORM	CO NFIRMA TION	DRIV ING
PA TTERN".

HINT:



NEXT

I f	no	exhaust	gas 	leaks 	are	present,	a	malfunction	in	the	heated	oxygen	sensor	c ircuit	is
suspected.
I f	any	exhaust	gas 	leaks 	are	present	around	the	heated	oxygen	sensor,	noise	appears 	in	the
output	voltage	of	the	heated	oxygen	sensor.

4. PERFORM�CONFIRMATION�DRIVING�PATTERN

(a)�Clear�the�DTC� 	.

(b)�Connect�the�Techstream�to�the�DLC3.

(c)�Start�the�engine.

(d)�Turn�the�Techstream�on.

(e)�Warm�up�the�engine�until�the�engine�coolant�temperature�becomes�75°�(167°F)�or
more.

(f)�Perform�the�driving�pattern.

(1)�Accelerate�the�vehicle�until�50�mph�(80�km/h)�and�stop�the�vehicle.

(2)�Drive�the�vehicle�by�38�to�50�mph�(60�to�80�km/h)�for�5�minutes�or�more.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Read�the�DTCs.

Result:

RESULT PROC EED	TO



A

NEXT

RESULT PROC EED	TO

DTC 	P0607	and	P0136,	P0137 	or	P0138	are	output A

DTC 	P0607	is 	output B

DTC 	is 	not	output C

C INSPECT�ECM

B REPLACE�ECM

5. INSPECT�DTC�(P0136,�P0137�OR�P0138)

(a)�Inspect�the�P0136,�P0137�or�P0138�flowchart.

HINT:

I f	P0136 	is 	output,	troubleshoot	for	that	DTC 	firs t	 	.	T hen	proceed	to	"INSPEC T 	ECM".

I f	P0137 	is 	output,	troubleshoot	for	that	DTC 	firs t	 	.	T hen	proceed	to	"INSPEC T 	ECM".

I f	P0138 	is 	output,	troubleshoot	for	that	DTC 	firs t	 	.	T hen	proceed	to	"INSPEC T 	ECM".
I f	DTC 	P 0607 	and	P 0136 ,	P0137	or	P 0138 	are	output,	the	output	voltage	of	the	heated	oxygen
sensor	may	remain	c lose	to	0 	V 	or	become	high	(around	1	V 	or	more).

6. INSPECT�ECM

(a)�Clear�the�DTC� 	.

(b)�Stop�the�engine�and�wait�for�30�minutes.

(c)�Connect�the�Techstream�to�the�DLC3.

(d)�Start�the�engine�and�allow�it�to�idle�for�2�minutes.

(e)�Turn�the�Techstream�on.



(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(g)�Read�the�DTCs� 	.

Result:

RESULT PRO CEED	TO

DTC 	is 	not	output A

DTC 	P0607 	is 	output B

B REPLACE�ECM

A END



Last�Modif ied:�3-10-2010 6 .4	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000TA 00E2X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0617:	Starter	Relay	C ircuit	H igh	(2010 	C orolla)

DTC P0617 Starter�Relay�Circuit�High

MONITOR�DESCRIPTION
While	the	engine	is 	being	c ranked,	battery	voltage	is 	applied	to	terminal	STA 	of	the	ECM.	I f	the	ECM
detec ts 	the	s tarter	(STA )	s ignal	while	the	vehic le	is 	being	driven,	it	determines 	that	there	is 	a
malfunction	in	the	STA 	c ircuit.	T he	ECM	then	illuminates 	the	M IL	and	sets 	the	DTC .

This 	monitor	runs 	when	the	vehic le	is 	driven	at	12 .4	mph	(20	km/h)	for	over	20	seconds .

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE	A REA

P0617

When	conditions 	(a),	(b)	and	(c)	are	met,	pos itive	(+B)
battery	voltage	10 .5 	V 	or	more	applied	to	ECM	for	20
seconds 	(1 	trip	detec tion	logic )

(a)	V ehic le	speed	12.4 	mph	(20 	km/h)	or	more
(b)	Engine	speed	1000 	rpm	or	more
(c )	STA 	s ignal	O N

P ark/neutral	pos ition
switch	or	c lutch	pedal
switch
ST 	relay	c ircuit
Ignition	switch
ECM

MONITOR�STRATEGY

Related	DTC s P 0617:	Starter	s ignal

Required	Sensors/C omponents 	(Main)
ST 	relay
P ark/neutral	pos ition	switch
Ignition	switch

Required	Sensors/C omponents 	(Related)
V ehic le	Speed	Sensor
C rankshaft	pos ition	sensor

Frequency	of	O peration C ontinuous

Duration 20	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS



Monitor	runs 	whenever	following	DTC s 	are	not	present None

Battery	voltage 10.5 	V 	or	more

V ehic le	speed 12.4 	mph	(20 	km/h)	or	more

Engine	speed 1000	rpm	or	more

TYPICAL�MALFUNCTION�THRESHOLDS

Starter	s ignal O N

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Idle	the	engine	for	5 	minutes 	or	more	[B].6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0617 .8 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L DTC 	judgment	completed

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[D]	and	[E].

Drive	the	vehic le	at	15 	mph	(24 	km/h)	or	more	for	20 	seconds 	or	more	[D].10.
C heck	the	DTC 	judgment	result	[E ].11.
I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

12.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

13.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14.

WIRING�DIAGRAM
For	the	detail	of	the	park/neutral	pos ition	switch	c ircuit,	refer	to	the	DTC 	P 0705	 	.



INSPECTION�PROCEDURE
HINT:

The	following	troubleshooting	flowchart	is 	based	on	the	premise	that	the	engine	c ranks 	normally.

I f	the	engine	will	not	c rank,	proceed	to	the	problem	symptoms	table	 	.
Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine



was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(STARTER�SIGNAL)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Starter�Signal.

(e)�Check�the�value�displayed�on�the�Techstream�when�the�ignition�switch�is�turned�to�the
ON�and�START�positions.

OK:

IGNIT IO N	SWITCH	PO SIT IO N STA RTER	SIGNA L

O N O FF

STA RT ON

Result:

RESULT PRO CEED	TO

O K A

NG	(Manual	transaxle	Model) B

NG	(A utomatic 	transaxle	Model) C

C READ�VALUE�USING�TECHSTREAM�(STARTER
SIGNAL)

B READ�VALUE�USING�TECHSTREAM�(STARTER
SIGNAL)

A CHECK�FOR�INTERMITTENT�PROBLEMS

2. READ�VALUE�USING�TECHSTREAM�(STARTER�SIGNAL)

(a)�Disconnect�the�clutch�pedal�switch�connector.



A

(b)�Connect�Techstream�to�the�DLC3.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Turn�the�Techstream�on.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Starter�Signal.

(f)�Check�the�value�displayed�on�the�Techstream�when�the�ignition�switch�is�turned�to�ON.

Result:

STARTER	SIGNA L PROCEED	TO

Remains 	O N A

O FF B

(g)�Reconnect�the�clutch�pedal�switch�connector.

B INSPECT�CLUTCH�PEDAL�SWITCH

3. INSPECT�ECM�(STA�TERMINAL�VOLTAGE)

(a)�Disconnect�the�clutch�pedal�switch�or�the�park/neutral
position�switch�connector.



A

(b)�Disconnect�the�ECM�connector.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Standard	V oltage:

TESTER	CONNECT IO N SWITCH	CONDIT IO N SPEC IFIED	CONDIT IO N PROCEED	TO

STA 	(A 50-48)	-	Body	ground Ignition	switch	ON
11	to	14	V A

Below	1.5 	V B

(e)�Reconnect�the�clutch�pedal�switch�or�the�park/neutral�position�switch�connector.

(f)�Reconnect�the�ECM�connector.

B REPLACE�ECM

4. CHECK�HARNESS�AND�CONNECTOR�(CLUTCH�PEDAL�SWITCH�-�ST�RELAY)

(a)�Disconnect�the�clutch�pedal�switch�connector.



(b)�Remove�the�ST�relay�from�the�No.�8�relay�block.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNECT ION CONDIT IO N SPEC IFIED	CONDIT IO N

ST	Relay	terminal	1 	-	A 5-1 A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED	CONDIT IO N

ST	Relay	terminal	1 	or	A 5-1 	-	Body	ground A lways 10	kΩ 	or	higher

(d)�Reconnect�the�clutch�pedal�switch�connector.

(e)�Reinstall�the�ST�relay.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(CLUTCH�PEDAL�SWITCH�-�ST�RELAY)

OK REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(ECM�-�CLUTCH�PEDAL�SWITCH)



A

5. INSPECT�CLUTCH�PEDAL�SWITCH

(a)�Disconnect�the�clutch�pedal�switch�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CO NNECT IO N SWITCH	CONDIT IO N SPEC IFIED	CONDIT IO N

1	-	2 O FF	(free) 10 	kΩ 	or	higher

Result:

RESULT PRO CEED	TO

O uts ide	s tandard	range A

Within	s tandard	range B

(c)�Reconnect�the�clutch�pedal�switch�connector.

B INSPECT�IGNITION�SWITCH

6. REPLACE�CLUTCH�PEDAL�SWITCH

(a)�Replace�the�clutch�pedal�switch� 	.



NEXT

OK

7. INSPECT�IGNITION�SWITCH

(a)�Remove�the�ignition�switch.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CO NNEC T ION SWITCH	CO NDIT IO N SPEC IFIED	CO NDIT IO N

A ll	Terminals LO CK 10	kΩ 	or	higher

2	(A M1)	-	3 	(A CC ) ACC

Below	1 	Ω

2	(AM1)	-	3 	(A CC )	-	4 	(IG1)
O N

7	(AM2)	-	6 	(IG2)

2	(AM1)	-	4 	(IG1)	-	1 	(ST1)
STA RT

7	(AM2)	-	6 	(IG2)	-	8 	(ST2)

(c)�Reinstall�the�ignition�switch.

NG REPLACE�IGNITION�SWITCH



8. CHECK�HARNESS�AND�CONNECTOR�(CLUTCH�PEDAL�SWITCH�-�ECM)

(a)�Disconnect�the�ECM�connector.

(b)�Disconnect�the�clutch�pedal�switch�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

A 5-1 	-	A 50-48	(STA ) A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNEC TION CONDIT IO N SPEC IFIED	CONDIT IO N

A 5-1 	or	A 50-48 	(STA )	-	Body	ground A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�clutch�pedal�switch�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(CLUTCH�PEDAL�SWITCH�-�ECM)



A

OK REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(IGNITION�SWITCH�-�CLUTCH�PEDAL�SWITCH)

9. READ�VALUE�USING�TECHSTREAM�(STARTER�SIGNAL)

(a)�Disconnect�the�park/neutral�position�switch�connector.

(b)�Connect�Techstream�to�the�DLC3.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Turn�the�Techstream�on.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Starter�Signal.

(f)�Check�the�value�displayed�on�the�Techstream�when�the�ignition�switch�is�turned�to�ON.

Result:

STARTER	SIGNA L PROCEED	TO

Remains 	O N A

O FF B

(g)�Reconnect�the�park/neutral�position�switch�connector.

B INSPECT�PARK/NEUTRAL�POSITION�SWITCH



A

10. INSPECT�ECM�(STA�TERMINAL�VOLTAGE)

(a)�Disconnect�the�clutch�pedal�switch�or�the�park/neutral
position�switch�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Standard	V oltage:

TESTER	CONNECT IO N SWITCH	CONDIT IO N SPEC IFIED	CONDIT IO N PROCEED	TO

STA 	(A 50-48)	-	Body	ground Ignition	switch	ON
11	to	14	V A

Below	1.5 	V B

(e)�Reconnect�the�clutch�pedal�switch�or�the�park/neutral�position�switch�connector.

(f)�Reconnect�the�ECM�connector.

B REPLACE�ECM

11. CHECK�HARNESS�AND�CONNECTOR�(PARK/NEUTRAL�POSITION�SWITCH�-�ST
RELAY)

(a)�Disconnect�the�park/neutral�position�switch�connector.



(b)�Remove�the�ST�relay�from�the�No.�8�relay�block.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNEC TIO N CONDIT IO N SPEC IFIED	CO NDIT IO N

B88-5	-	ST 	Relay	terminal	1 A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNEC TIO N CONDIT ION SPEC IFIED	CONDIT IO N

B88-5	or	ST 	Relay	terminal	1 	-	Body	ground A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�park/neutral�position�switch�connector.

(e)�Reinstall�the�ST�relay.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(PARK/NEUTRAL�POSITION�SWITCH�-�ST�RELAY)

OK REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(ECM�-�PARK/NEUTRAL�POSITION�SWITCH)



A

12. INSPECT�PARK/NEUTRAL�POSITION�SWITCH

(a)�Disconnect�the�park/neutral�position�switch�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

4	-	5 Shift	lever	pos ition	except	P 	and	N 10	kΩ 	or	higher

2 	-	5
A ll	shift	lever	pos itions
(P ,	R,	N,	D	and	S)

10	kΩ 	or	higher

Result:

RESULT PRO CEED	TO

O uts ide	s tandard	range A

Within	s tandard	range B

(c)�Reconnect�the�park/neutral�position�switch�connector.

B REPLACE�PARK/NEUTRAL�POSITION�SWITCH

13. REPLACE�PARK/NEUTRAL�POSITION�SWITCH



NEXT

OK

(a)�Replace�the�park/neutral�position�switch� 	.

14. INSPECT�IGNITION�SWITCH

(a)�Remove�the�ignition�switch.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CO NNEC T ION SWITCH	CO NDIT IO N SPEC IFIED	CO NDIT IO N

A ll	Terminals LO CK 10	kΩ 	or	higher

2	(A M1)	-	3 	(A CC ) ACC

Below	1 	Ω

2	(AM1)	-	3 	(A CC )	-	4 	(IG1)
O N

7	(AM2)	-	6 	(IG2)

2	(AM1)	-	4 	(IG1)	-	1 	(ST1)
STA RT

7	(AM2)	-	6 	(IG2)	-	8 	(ST2)

(c)�Reinstall�the�ignition�switch.

NG REPLACE�IGNITION�SWITCH



A

15. INSPECT�ECM�(NSW�TERMINAL�VOLTAGE)

(a)�Disconnect�the�park/neutral�position�switch�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Turn�the�ignition�switch�to�ON.

(d)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Standard	V oltage:

TESTER	CONNECT IO N SWITCH	CO NDIT IO N SPEC IFIED	CO NDIT IO N PROCEED	TO

NSW	(B31-52)	-	Body	ground Ignition	switch	ON
11	to	14	V A

Below	1 .5	V B

(e)�Reconnect�the�park/neutral�position�switch�connector.

(f)�Reconnect�the�ECM�connector.

B REPLACE�ECM

16. CHECK�HARNESS�AND�CONNECTOR�(PARK/NEUTRAL�POSITION�SWITCH�-�ECM)



(a)�Disconnect�the�park/neutral�position�switch�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CONDIT IO N

B88-5	or	A 50-48	(STA )	-	Body	ground A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�park/neutral�position�switch�connector.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(PARK/NEUTRAL�POSITION�SWITCH�-�ECM)

OK
REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(IGNITION�SWITCH�-�PARK/NEUTRAL�POSITION
SWITCH)



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000002Z1R020X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P060A :	Internal	C ontrol	Module	Monitoring
P rocessor	P erformance	(2010	C orolla)

DTC P060A Internal�Control�Module�Monitoring�Processor�Performance

MONITOR�DESCRIPTION
The	main	C PU 	and	sub	C PU	of	the	ECM	communicate	with	each	other.	T he	main	C PU	monitors 	the
communications 	and	WDC 	pulses 	from	the	sub	C PU.	When	the	s ignal	malfunc tions 	below	are	detec ted,
the	DTC 	is 	s tored.

DTC 	NO . DTC 	DETECT ION	CONDIT IO N TROUBLE	A REA

P060A ECM	sub	C PU	error ECM

MONITOR�STRATEGY

Related	DTC s P060A :	ECM	CPU 	error

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) -

Frequency	of	operation C ontinuous

Duration 16	seconds

MIL	operation Immediate

Sequence	of	operation None

TYPICAL�ENABLING�CONDITIONS

None -

TYPICAL�MALFUNCTION�THRESHOLDS

When	either	condition	below	is 	met: C ondition	1 	or	2

1 .	When	all	conditions 	below	are	met: -

-	C PU	reset 1	time	or	more



-	Learned	throttle	pos ition	-	Learned	accelerator	pedal	pos ition 0.4 	V 	or	more

-	E lec tronic 	throttle	ac tuator O FF

2 .	C PU 	reset 2 	times 	or	more

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	16 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 060A .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P060A)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTC� 	.

(e)�Turn�the�ignition�switch�off�and�turn�the�Techstream�off.

(f)�Disconnect�the�Techstream.

(g)�Disconnect�the�cable�from�the�battery�negative�(-)�terminal�and�wait�for�1�minute.

(h)�Connect�the�cable�to�the�battery�negative�(-)�terminal.



(i)�Connect�the�Techstream�to�the�DLC3.

(j)�Turn�the�ignition�switch�to�ON.

(k)�Turn�the�Techstream�on.

(l)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(m)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P 060A B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000002Z1S03CX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P060D:	Internal	C ontrol	Module	A c celerator	P edal
P os ition	Performance	(2010 	C orolla)

DTC P060D Internal�Control�Module�Accelerator�Pedal�Position�Performance

MONITOR�DESCRIPTION
The	ECM	monitors 	the	input	s ignals 	of	the	A ccelerator	P edal	P os ition	(A PP )	sensor	No.	1 .	When	the
input	s ignals 	and	control	s ignals 	deviate,	the	DTC 	is 	s tored.

DTC 	NO . DTC 	DETECT ION	CONDIT IO N TROUBLE	A REA

P060D ECM	main	C PU 	error ECM

MONITOR�STRATEGY

Related	DTC s P060D:	Internal	control	module,	A ccelerator	pedal	pos ition

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) -

Frequency	of	operation Continuous

Duration 1	second

MIL	operation Immediate

Sequence	of	operation None

TYPICAL�ENABLING�CONDITIONS

None -

TYPICAL�MALFUNCTION�THRESHOLDS

Difference	of	main	A PP 	and	sub	A P P 0.3	V 	or	more

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	16 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 060D.8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

9 .



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P060D)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTC� 	.

(e)�Turn�the�ignition�switch�off�and�turn�the�Techstream�off.

(f)�Disconnect�the�Techstream.

(g)�Disconnect�the�cable�from�the�battery�negative�(-)�terminal�and�wait�for�1�minute.

(h)�Connect�the�cable�to�the�battery�negative�(-)�terminal.

(i)�Connect�the�Techstream�to�the�DLC3.

(j)�Turn�the�ignition�switch�to�ON.

(k)�Turn�the�Techstream�on.

(l)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(m)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A



RESULT PRO CEED	TO

P060D B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000002Z1T01ZX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P060E:	Internal	C ontrol	Module	Throttle	Pos ition
P erformance	(2010	C orolla)

DTC P060E Internal�Control�Module�Throttle�Position�Performance

MONITOR�DESCRIPTION
The	ECM	monitors 	the	input	s ignals 	of	the	throttle	pos ition	sensor	No.	1 	and	s top	light	switch.	When	the
ECM	monitors 	the	input	s ignals 	of	the	throttle	pos ition	sensor	No.	1 	and	the	STP 	s ignal	of	the	s top	light
switch,	if	the	input	s ignals 	and	control	s ignals 	deviate,	the	DTC 	is 	s tored.

DTC 	NO . DTC 	DETECT ION	CONDIT IO N TROUBLE	A REA

P060E ECM	main	C PU 	error ECM

MONITOR�STRATEGY

Related	DTC s P060E:	Internal	control	module,	Throttle	pos ition

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) -

Frequency	of	operation C ontinuous

Duration 1 	second

MIL	operation Immediate

Sequence	of	operation None

TYPICAL�ENABLING�CONDITIONS

DMA 	communication	error Not	detec ted

TYPICAL�MALFUNCTION�THRESHOLDS

When	one	of	following	conditions 	is 	met: C ondition	1 	or	2

1 .	D ifference	of	main	throttle	pos ition	and	sub	throttle	pos ition 0 .3 	V 	or	more

2 .	Difference	of	main	brake	switch	s ignal	and	sub	brake	switch	s ignal Different



CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	16 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 060E .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

9 .



HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P060E)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTC� 	.

(e)�Turn�the�ignition�switch�off�and�turn�the�Techstream�off.

(f)�Disconnect�the�Techstream.

(g)�Disconnect�the�cable�from�the�battery�negative�(-)�terminal�and�wait�for�1�minute.

(h)�Connect�the�cable�to�the�battery�negative�(-)�terminal.

(i)�Connect�the�Techstream�to�the�DLC3.

(j)�Turn�the�ignition�switch�to�ON.

(k)�Turn�the�Techstream�on.

(l)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(m)�Read�DTCs.

Result:



RESULT PRO CEED	TO

No	output A

P 060E B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000003Q 7C008X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P062F:	Internal	C ontrol	Module	EEPROM	E rror
(2010	C orolla)

DTC P062F Internal�Control�Module�EEPROM�Error

DESCRIP TION
The	ECM	monitors 	its 	internal	operation	and	it	s tores 	this 	DTC 	when	it	detec ts 	an	internal	malfunc tion.

DTC 	NO . DTC 	DETECT IO N	CONDIT IO N TRO UBLE 	A REA

P062F A n	ECM	internal	error	(EEPROM) ECM

MONITOR�DESCRIP TION
The	ECM	monitors 	its 	internal	operation.	I f	the	internal	operation	is 	malfunctioning,	the	ECM	illuminates
the	M IL	and	s tores 	a	DTC .

MONITOR�STRATEGY

Related	DTC s P062F:	Internal	control	module	EEPROM	error

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) -

Frequency	of	operation O nce	per	driving	c yc le

Duration 11	seconds

MIL	operation Immediate

Sequence	of	operation None

TYP ICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	not	s tored None

T ime	after	engine	s tart 10	seconds 	or	more

Battery	voltage 8 	V 	or	more

Ignition	switch O N

Starter O FF



TYP ICAL�MALFUNCTION�THRESHOLDS

P ermanent	fault	code	data M ismatch	(3 	times 	or	more)

C ONFIRMATION�DRIVING�P ATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	30 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 062F.8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSP ECTION�P RO CEDURE

P ROCEDURE

1. READ�OUTPUT�DTC�(DTC�P062F)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�DTC� 	.

(e)�Turn�the�ignition�switch�off�and�turn�the�Techstream�off.

(f)�Disconnect�the�Techstream.

(g)�Disconnect�the�cable�from�the�negative�(-)�battery �terminal�and�wait�for�1�minute.

(h)�Connect�the�cable�to�the�negative�(-)�battery �terminal.



(i)�Connect�the�Techstream�to�the�DLC3.

(j)�Turn�the�ignition�switch�to�ON.

(k)�Turn�the�Techstream�on.

(l)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(m)�Read�DTCs.

Result

RESULT PRO CEED	TO

No	output A

P 062F B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PGD03MX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0630:	V IN	not	P rogrammed	or	M ismatch	-	ECM	/
PCM 	(2010	C orolla)

DTC P0630 VIN�not�Programmed�or�Mismatch�-�ECM�/�PCM

MONITOR�DESCRIPTION
DTC 	P0630 	is 	set	when	the	V ehic le	Identific ation	Number	(V IN)	is 	not	s tored	in	the	Engine	C ontrol
Module	(ECM)	or	the	input	V IN	is 	not	accurate.	Input	the	V IN	with	the	T echs tream.

DTC 	NO . DTC 	DETEC TIO N	CONDIT IO N TROUBLE	A REA

P0630

When	either	condition	below	is 	met:

V IN	not	s tored	in	ECM
Input	V IN	in	ECM	not	accurate

ECM

MONITOR�STRATEGY

Related	DTC s P0630:	V IN	not	programmed

Required	Sensors/C omponents 	(Main) ECM

Required	Sensors/C omponents 	(Related) -

Frequency	of	O peration C ontinuous

Duration 0.065	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Battery	voltage 8	V 	or	more

Ignition	switch O N

Starter O FF

TYPICAL�MALFUNCTION�THRESHOLDS



V IN	code Not	programmed

COMPONENT�OPERATING�RANGE

V IN	code P rogrammed

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	5 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0630 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P0630)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:



A

RESULT PRO CEED	TO

P0630 A

P0630	and	other	DTC s B

If	any	DTC s 	other	than	P0630	are	output,	troubleshoot	those	DTC s 	firs t.

NOTICE:
If�P0630�is�set,�the�VIN�must�be�input�to�the�ECM�using�the�Techstream.�However,�all�DTCs�are�cleared
automatically�by�the�Techstream�when�inputting�the�VIN.�If�DTCs�other�than�P0630�are�set,�check�them
first.

B GO�TO�DTC�CHART

2. INPUT�VIN

(a)�Input�the�VIN� 	.

NEXT END



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000002I3U04DX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0657:	A c tuator	Supply	V oltage	C ircuit	/	O pen
(2010	C orolla)

DTC P0657 Actuator�Supply�Voltage�Circuit�/�Open

MONITOR�DESCRIPTION
The	ECM	monitors 	the	output	voltage	to	the	throttle	ac tuator.	This 	self-check	ensures 	that	the	ECM	is
functioning	properly.	The	output	voltage	is 	usually	0 	V 	when	the	ignition	switch	is 	turned	off.	I f	the
output	voltage	is 	higher	than	7 	volts 	when	the	ignition	switch	is 	turned	off,	the	ECM	will	illuminate	the
MIL	and	set	the	DTC 	the	next	time	the	ignition	switch	is 	turned	to	O N.

DTC 	NO . DTC 	DETECT IO N	CONDIT IO N TROUBLE	A REA

P0657 Throttle	ac tuator	power	supply	error ECM

MONITOR�STRATEGY

Related	DTC s P0657:	E lec tronic 	throttle	control	sys tem	power	supply

Required	sensors/C omponents 	(Main) ECM

Required	sensors/C omponents 	(Related) Throttle	ac tuator

Frequency	of	operation O nce	per	driving	cyc le

Duration Within	1 	second

MIL	operation Immediate

Sequence	of	operation None

TYPICAL�ENABLING�CONDITIONS

Ignition	switch O N	to	O FF

TYPICAL�MALFUNCTION�THRESHOLDS

Throttle	ac tuator	power	supply 7 	V 	or	more

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off	and	turn	the	T echstream	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	5 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0657 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

9 .



I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P0657)

(a)�Clear�the�DTC� 	.

(b)�Turn�the�ignition�switch�OFF.

(c)�Disconnect�the�cable�from�the�negative�battery�terminal�and�wait�for�1�minute.

(d)�Connect�the�cable�to�the�negative�battery�terminal.

(e)�Turn�the�ignition�switch�to�ON�for�10�seconds.

(f)�Turn�the�ignition�switch�off.

(g)�Turn�the�ignition�switch�to�ON.

(h)�Check�DTC.

OK:
P0657 	is 	not	pres ent.

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000001DN902WX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P0724:	Brake	Switch	"B"	C ircuit	H igh	(2010
C orolla)

DTC P0724 Brake�Switch�"B"�Circuit�High

DESCRIPTION
The	purpose	of	this 	c ircuit	is 	to	prevent	the	engine	from	s talling	when	brakes 	are	suddenly	applied	while
driving	with	the	lock-up	torque	converter	c lutch	on.

When	the	brake	pedal	is 	depressed,	this 	switch	sends 	a	s ignal	to	the	ECM.	Then	the	ECM	cancels 	the
operation	of	the	lock-up	c lutch	while	braking	is 	in	progres s .

DTC
NO .

DTC 	DETECT ION	CONDIT IO N TROUBLE	A REA

P0724
Stop	light	switch	remains 	O N	even	when	vehic le	repeats 	5
cyc les 	of	STO P 	(less 	than	1 .86 	mph	[3 	km/h])	and	GO 	(18.65
mph	[30	km/h]	or	more)	(2 	trip	detec tion	logic )

Short	in	s top
light	switch
s ignal	c ircuit
Stop	light	switch
ECM

MONITOR�DESCRIPTION
This 	DTC 	indicates 	that	the	s top	light	switch	remains 	ON.	When	the	s top	light	switch	remains 	O N
during	"s top	and	go"	driving,	the	ECM	interprets 	this 	as 	a	fault	in	the	s top	light	switch,	the	M IL	comes
on	and	the	ECM	s tores 	the	DTC .	The	vehic le	must	s top	(less 	than	1.86 	mph	[3 	km/h])	and	go	(18.65
mph	[30 	km/h]	or	more)	5 	times 	during	2 	driving	cyc les ,	in	order	to	detec t	a	malfunction.

MONITOR�STRATEGY

Related	DTC s P 0724:	Stop	light	switch/Range	check/Rationality

Required	sensors/C omponents 	(Main) Stop	light	switch

Required	sensors/C omponents 	(Related) Speed	sensor

Frequency	of	O peration C ontinuous

Duration 5 	times

MIL	O peration 2 	driving	cyc les

Sequence	of	O peration None



TYPICAL�ENABLING�CONDITIONS
The	s top	light	switch	remains 	ON	during	GO 	and	STO P 	5 	times .

GO�and�STOP�are�Defined�as�Follows;

Monitor	runs 	whenever	following	DTC s 	are	not	present None

GO :	V ehic le	speed 18.65	mph	(30	km/h)	or	more

STO P :	V ehic le	speed Less 	than	1.86	mph	(3 	km/h)

TYPICAL�MALFUNCTION�THRESHOLDS

Stop	light	switch	s tatus Stuck	O N

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	5 	seconds 	after	c lear	DTC s.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 0724 .8 .
C heck	the	DTC 	judgment	result	[B].9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[C ]	through
[E ].

Start	the	engine	[C ].10.
A ccelerate	the	vehic le	to	19 	mph	(30 	km/h)	or	more,	depress 	the	brake	pedal	and	decelerate
the	vehic le	to	1 .8	mph	(3 	km/h)	or	les s 	[D].	Repeat	s tep	[D]	5 	times .

11.

C heck	the	DTC 	judgment	result	[E ].12.
I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

13.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

14.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

15.

WIRING�DIAGRAM
Refer	to	DTC 	P 0504 	 	.

INSPECTION�PROCEDURE



OK

HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(STOP�LIGHT�SWITCH)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�Stop�Light�Switch.

(e)�Read�the�values�displayed�on�the�Techstream.

Result:

ITEM MEA SUREMENT 	ITEM:	RANGE
(DISP LA Y)

NORMA L	CO NDIT IO N

Stop	Light
Switch

Stop	light	switch	s tatus:
ON	or	O FF

O N:	Brake	pedal	is
depressed
O FF:	Brake	pedal	is 	released

NG INSPECT�STOP�LIGHT�SWITCH

OK CHECK�FOR�INTERMITTENT�PROBLEMS

2. INSPECT�STOP�LIGHT�SWITCH�

NG REPLACE�STOP�LIGHT�SWITCH



3. CHECK�HARNESS�AND�CONNECTOR�(STOP�LIGHT�SWITCH�-�ECM)

(a)�Disconnect�the�ECM�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CONNECTIO N

CONDIT ION SPEC IFIED
CONDIT IO N

A 50-35 	(ST1-)	-
Body	ground

Brake	pedal
released

11	to	14	V

Brake	pedal
depressed

0 	to	3 	V

A 50-36 	(STP )	-	Body
ground

Brake	pedal
released

0 	to	3 	V

Brake	pedal
depressed

11	to	14	V

(d)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(STOP
LIGHT
SWITCH�-
ECM)

OK REPLACE
ECM



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PFU0A DX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2102,P 2103:	Throttle	A c tuator	C ontrol	Motor
C ircuit	Low	(2010 	C orolla)

DTC P2102 Throttle�Actuator�Control�Motor�Circuit�Low

DTC P2103 Throttle�Actuator�Control�Motor�Circuit�High

DESCRIPTION
The	throttle	ac tuator	is 	operated	by	the	ECM	and	opens 	and	c loses 	the	throttle	valve	us ing	an	elec tric
motor	and	gears .

The	opening	angle	of	the	throttle	valve	is 	detec ted	by	the	throttle	pos ition	sensor,	which	is 	mounted	on
the	throttle	body.	The	throttle	pos ition	sensor	provides 	feedback	to	the	ECM.	This 	feedback	allows 	the
ECM	to	appropriately	control	the	throttle	ac tuator	and	monitor	the	throttle	opening	angle	as 	the	ECM
responds 	to	driver	inputs .

HINT:

This�electronic�throttle�control�system�does�not�use�a�throttle�cable.

DTC
NO .

DTC 	DETECT ION	CONDIT IO N TRO UBLE 	A REA

P2102

Conditions 	(a)	and	(b)	continue	for	2 	seconds 	(1 	trip
detec tion	logic ):
(a)	Throttle	ac tuator	duty	ratio	80%	or	more
(b)	Throttle	ac tuator	current	less 	than	0 .5 	A

O pen	in	throttle	ac tuator
c ircuit

Throttle	ac tuator

ECM

P2103

E ither	of	following	conditions 	is 	met	(1 	trip	detec tion
logic ):

Hybrid	IC 	diagnos is 	s ignal	fail
Hybrid	IC 	current	limiter	port	fail

Short	in	throttle	ac tuator
c ircuit

Throttle	ac tuator

Throttle	valve

Throttle	body

ECM

MONITOR�DESCRIPTION
The	ECM	monitors 	the	elec trical	current	through	the	elec tronic 	ac tuator,	and	detec ts 	malfunctions 	and



open	c ircuits 	in	the	throttle	ac tuator	based	on	the	current	value.	I f	the	current	is 	outs ide	the	s tandard
range,	the	ECM	determines 	that	there	is 	a	malfunc tion	in	the	throttle	ac tuator.	In	addition,	if	the	throttle
valve	does 	not	function	properly	(for	example,	s tuck	on),	the	ECM	determines 	that	there	is 	a
malfunction.	The	ECM	then	illuminates 	the	M IL	and	sets 	a	DTC .

Example:

When	the	elec tric al	current	is 	les s 	than	0 .5	A 	and	the	throttle	ac tuator	duty	ratio	exceeds 	80%,	the
ECM	interprets 	this 	as 	the	current	being	outs ide	the	s tandard	range,	and	illuminates 	the	M IL	and	sets 	a
DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	the	DTC 	can	be	set	when	the	engine	is 	quickly	revved	to
a	high	rpm	several	times 	after	the	engine	has 	idled	for	5 	seconds 	after	s tarting	the	engine.

MONITOR�STRATEGY

Related	DTC s
P 2102:	Throttle	ac tuator	current	(low	current)
P 2103:	Throttle	ac tuator	current	(high	current)

Required	Sensors/C omponents 	(Main) Throttle	ac tuator	(throttle	body)

Required	Sensors/C omponents 	(Related) None

Frequency	of	O peration C ontinuous

Duration
P 2102:	2 	seconds
P 2103:	0 .6	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

P2102:

Throttle	ac tuator O N

Duty-cyc le	to	open	throttle	ac tuator 80%	or	more

Throttle	ac tuator	power	supply 8 	V 	or	more

Motor	current	change	during	lates t	0 .016	seconds Less 	than	0.2 	A

P2103:

Throttle	ac tuator O N

E ither	of	the	following	conditions 	1 	or	2 	is 	met: -

1 .	Throttle	ac tuator	power	supply 8 	V 	or	more



2 .	Throttle	ac tuator	power O N

Battery	voltage 8 	V 	or	more

Starter O FF

TYPICAL�MALFUNCTION�THRESHOLDS
P2102:

Throttle	ac tuator	current Les s 	than	0.5	A

P2103:

E ither	of	following	conditions 	is 	met: A 	or	B

A .	Hybrid	IC 	diagnos is 	s ignal Fail

B.	Hybrid	IC 	current	limiter	port Fail

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
With	the	vehic le	s tationary,	fully	depress 	the	accelerator	pedal	and	quickly	release	it	[B].7 .
C heck	that	16 	seconds 	or	more	have	elapsed	from	the	ins tant	when	the	ac celerator	pedal	is8 .



firs t	depressed.
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .9 .
Input	the	DTC :	P 2102 	or	P2103.10.
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	through
[C ]	again.

11.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

12.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

13.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

14.

FAIL-SAFE
When	either	of	these	DTC s ,	as 	well	as 	other	DTC s	relating	to	elec tronic 	throttle	control	sys tem
malfunctions ,	is 	set,	the	ECM	enters 	fail-safe	mode.	During	fail-safe	mode,	the	ECM	cuts 	the	current	to
the	throttle	ac tuator,	and	the	throttle	valve	is 	returned	to	a	6 .5°	throttle	angle	by	the	return	s pring.	The
ECM	then	adjus ts 	the	engine	output	by	controlling	the	fuel	injec tion	(intermittent	fuel-cut)	and	ignition
timing,	in	ac cordance	with	the	ac celerator	pedal	opening	angle,	to	allow	the	vehic le	to	continue	running
at	a	minimal	speed.	I f	the	accelerator	pedal	is 	depres sed	gently,	the	vehic le	can	be	driven	s lowly.



Fail-safe	mode	continues 	until	a	pas s 	condition	is 	detec ted,	and	the	ignition	switch	is 	then	turned	off.

WIRING�DIAGRAM

INSPECTION�PROCEDURE
HINT:

Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.
The	throttle	ac tuator	current	(Throttle	Motor	C urrent)	and	the	throttle	ac tuator	duty	ratio
(Throttle	Motor	O pen	Duty	/	T hrottle	Motor	C lose	Duty)	can	be	read	us ing	Techs tream.	However,
the	ECM	shuts 	off	the	throttle	ac tuator	current	when	the	elec tronic 	throttle	control	sys tem
malfunc tions .

PROCEDURE

1. INSPECT
THROTTLE
BODY
(RESISTANCE
OF
THROTTLE
ACTUATOR)

(a)�Disconnect�the�throttle�body�connector.



OK

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

2	(M+)	-	1 	(M -) 20°C 	(68°F) 0 .3 	to	100	Ω

(c)�Reconnect�the�throttle�body�connector.

NG REPLACE�THROTTLE�BODY

2. CHECK
HARNESS
AND
CONNECTOR
(THROTTLE
BODY
-
ECM)

(a)�Disconnect�the�throttle�body�connector.



OK

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNEC TIO N CONDIT IO N SPEC IFIED	CO NDIT IO N

B25-2	(M+)	-	B31-42 	(M+) A lways Below	1	Ω

B25-1	(M-)	-	B31-41	(M -) A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNECT ION CONDIT IO N SPEC IFIED	CONDIT IO N

B25-2	(M+)	or	B31-42 	(M+)	-	Body	ground A lways 10 	kΩ 	or	higher

B25-1	(M-)	or	B31-41 	(M -)	-	Body	ground A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�throttle�body�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(THROTTLE�BODY�-�ECM)



OK

3. INSPECT
THROTTLE
BODY
(VISUALLY
CHECK
THROTTLE
VALVE)

(a)�Check�for�foreign�objects�between�the�throttle�valve�and�the�housing.

OK:
No	foreign	objec ts 	between	throttle	valve	and	hous ing.

NG REMOVE�FOREIGN�OBJECT�AND�CLEAN�THROTTLE
BODY

4. INSPECT
THROTTLE
BODY
(THROTTLE
VALVE)

(a)�Check�if�the�throttle�valve�opens�and�closes�smoothly.

OK:
Throttle	valve	opens 	and	c loses 	smoothly.

NG REPLACE�THROTTLE�BODY

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM00000324401RX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P1607:	C ruis e	C ontrol	Input	P rocessor	(2010
C orolla)

DTC P1607 Cruise�Control�Input�Processor

MONITOR�DESCRIPTION
The	ECM	continuous ly	monitors 	its 	main	and	sub	C PUs 	for	the	c ruise	control.	This 	self-check	ensures
that	the	ECM	is 	func tioning	properly.	I f	outputs 	from	the	C PUs 	are	different	and	deviate	from	the
standards ,	the	ECM	will	illuminate	the	MIL	and	set	the	DTC 	immediately.

DTC 	NO . DTC 	DETECT ION	CONDIT IO N TROUBLE	A REA

P1607 ECM	internal	error ECM

MONITOR�STRATEGY

Related	DTC P1607:	Internal	c ontrol	module	range	check

Required	sensors/C omponents 	(Main) ECM

Required	sensors 	/C omponents 	(Related) C ruise	control

Frequency	of	O peration Continuous

Duration 0.3 	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	the	following	DTC s	are	not	present None

TYPICAL�MALFUNCTION�THRESHOLDS

C ruise	control Forbiddance

When	either	condition	below	is 	met: -



C ruise	control O perating

Low	speed	control O perating

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Wait	16 	seconds 	or	more.6 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 1607 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

INSPECTION�PROCEDURE

PROCEDURE

1. READ�OUTPUT�DTC�(DTC�P1607)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTC� 	.

(e)�Turn�the�ignition�switch�off�and�turn�the�Techstream�off.

(f)�Disconnect�the�Techstream.

(g)�Disconnect�the�cable�from�the�battery�negative�(-)�terminal�and�wait�for�1�minute.



(h)�Connect�the�cable�to�the�battery�negative�(-)�terminal.

(i)�Connect�the�Techstream�to�the�DLC3.

(j)�Turn�the�ignition�switch�to�ON.

(k)�Turn�the�Techstream�on.

(l)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(m)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P 1607 B

B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000PFV 0B7X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2111,P 2112:	Throttle	A c tuator	C ontrol	System	-
Stuck	O pen	(2010	C orolla)

DTC P2111 Throttle�Actuator�Control�System�-�Stuck�Open

DTC P2112 Throttle�Actuator�Control�System�-�Stuck�Closed

DESCRIPTION
The	throttle	ac tuator	is 	operated	by	the	ECM,	and	opens 	and	c loses 	the	throttle	valve	us ing	an	elec tric
motor	and	gears .	The	opening	angle	of	the	throttle	valve	is 	detec ted	by	the	throttle	pos ition	sensor,
which	is 	mounted	on	the	throttle	body.	The	throttle	pos ition	sensor	provides 	feedback	to	the	ECM.	This
feedback	allows 	the	ECM	to	appropriately	control	the	throttle	ac tuator	and	monitor	the	throttle	opening
angle	as 	the	ECM	responds 	to	driver	inputs .

HINT:

This�electronic�throttle�control�system�does�not�use�a�throttle�cable.

DTC 	NO . DTC 	DETEC TIO N	CONDIT IO N TRO UBLE 	A REA

P2111
ECM	s ignals 	throttle	ac tuator	to	c lose,	but	s tuck	open
(1	trip	detec tion	logic )

Throttle	ac tuator
Throttle	body
Throttle	valve
ECM

P2112
ECM	s ignals 	throttle	ac tuator	to	open,	but	s tuck	c losed
(1	trip	detec tion	logic )

Throttle	ac tuator
Throttle	body
Throttle	valve
ECM

MONITOR�DESCRIPTION
The	ECM	determines 	that	there	is 	a	malfunction	in	the	elec tronic 	throttle	control	sys tem	when	the
throttle	valve	remains 	at	a	fixed	angle	despite	a	high	drive	current	from	the	ECM.	The	ECM	illuminates
the	M IL	and	sets 	a	DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	the	DTC 	can	be	set	when	the	accelerator	pedal	is 	fully
depressed	and	released	quickly	(to	fully	open	and	c lose	the	throttle	valve)	after	the	engine	is 	next
s tarted.

MONITOR�STRATEGY



Related	DTC s
P2111:	Throttle	ac tuator	s tuck	open
P2112:	Throttle	ac tuator	s tuck	c losed

Required	Sensors/C omponents 	(Main) Throttle	ac tuator	(throttle	body)

Required	Sensors/C omponents 	(Related) -

Frequency	of	O peration C ontinuous

Duration 0.5 	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
All

Monitor	runs 	whenever	following	DTC s 	are	not	present None

P2111�(Throttle�Actuator�Stuck�Open)

A ll	of	following	conditions 	are	met: -

System	guard*	judge	condition O N

Throttle	ac tuator	current 2 	A 	or	more

Duty	cyc le	to	c lose	throttle 80%	or	more

P2112�(Throttle�Actuator�Stuck�Closed)

A ll	of	following	conditions 	are	met: -

System	guard*	judge	condition O N

Throttle	ac tuator	current 2 	A 	or	more

Duty	cyc le	to	open	throttle 80%	or	more

*Sys tem	guard	set	when	following	conditions 	are	met: -

Throttle	ac tuator ON

Throttle	ac tuator	duty	calculation Executing

Throttle	pos ition	sensor	fail Not	detec ted

Throttle	ac tuator	current-cut	operation Not	executing

Throttle	ac tuator	power	supply 4	V 	or	more

Throttle	ac tuator	fail Not	detec ted



TYPICAL�MALFUNCTION�THRESHOLDS
P2111�(Throttle�Actuator�Stuck�Open)

Throttle	pos ition	sensor	voltage	change	for	0 .016 	seconds Less 	than	0.1 	V 	for	0 .5	seconds 	or	more

P2112�(Throttle�Actuator�Stuck�Closed)

Throttle	pos ition	sensor	voltage	change	for	0 .016 	seconds Less 	than	0.1 	V 	for	0 .5	seconds 	or	more

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine	and	fully	depress 	and	release	the	ac celerator	pedal	quickly	(to	fully	open	and
c lose	the	throttle	valve).

6 .

Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .7 .
Input	the	DTC :	P 2111 	or	P2112.8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
System	normal

9 .



TECHSTREAM
DISPLA Y

DESCRIPT IO N

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 's 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.

FAIL-SAFE
When	either	of	these	DTC s ,	as 	well	as 	other	DTC s	relating	to	elec tronic 	throttle	control	sys tem
malfunctions ,	is 	set,	the	ECM	enters 	fail-safe	mode.	During	fail-safe	mode,	the	ECM	cuts 	the	current	to
the	throttle	ac tuator,	and	the	throttle	valve	is 	returned	to	a	6 .5°	throttle	angle	by	the	return	s pring.	The
ECM	then	adjus ts 	the	engine	output	by	controlling	the	fuel	injec tion	(intermittent	fuel-cut)	and	ignition
timing,	in	ac cordance	with	the	ac celerator	pedal	opening	angle,	to	allow	the	vehic le	to	continue	running
at	a	minimal	speed.	I f	the	accelerator	pedal	is 	depres sed	gently,	the	vehic le	can	be	driven	s lowly.

Fail-safe	mode	continues 	until	a	pas s 	condition	is 	detec ted,	and	the	ignition	switch	is 	then	turned	to	off.

WIRING�DIAGRAM
Refer	to	DTC 	P 2102 	 	.

INSPECTION�PROCEDURE
HINT:



OK

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. INSPECT
THROTTLE
BODY
(VISUALLY
CHECK
THROTTLE
VALVE)

(a)�Check�for�contamination�such�as�carbon�between�the�throttle�valve�and�the�housing.�If
necessary,�clean�the�throttle�body.�After�cleaning,�check�that�the�throttle�valve�moves
smoothly.

OK:
Throttle	valve	is 	not	contaminated	with	foreign	objec ts 	and	moves 	smoothly.

NG REPLACE�THROTTLE�BODY

2. CHECK
WHETHER
DTC
OUTPUT
RECURS
(DTC
P2111
OR
P2112)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine,�and�fully�depress�and�release�the�accelerator�pedal�quickly�(to�fully
open�and�close�the�throttle�valve).

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(g)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P 2111	or	P2112 B



B REPLACE�ECM

A CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000P FW0A FX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2118:	Throttle	A c tuator	C ontrol	Motor	C urrent
Range	/	P erformance	(2010	C orolla)

DTC P2118 Throttle�Actuator�Control�Motor�Current�Range�/�Performance

DESCRIPTION
The	elec tronic 	throttle	control	sys tem	has 	a	dedicated	power	supply	c ircuit.	T he	voltage	(+BM)	is
monitored	and	when	it	is 	low	(less 	than	4 	V ),	the	ECM	determines 	that	there	is 	a	malfunc tion	in	the
elec tronic 	throttle	control	sys tem	and	cuts 	off	the	current	to	the	throttle	ac tuator.

When	the	voltage	becomes 	unstable,	the	elec tronic 	throttle	control	sys tem	its elf	becomes 	unstable.	For
this 	reason,	when	the	voltage	is 	low,	the	current	to	the	throttle	ac tuator	is 	cut.	I f	repairs 	are	made	and
the	sys tem	returns 	to	normal,	turn	the	ignition	switch	off.	O n	the	next	res tart,	the	ECM	will	allow	the
current	to	flow	to	the	throttle	ac tuator.

HINT:

The�electronic�throttle�control�system�does�not�use�a�throttle�cable.

DTC DTC 	DETEC TIO N	CO NDIT IO N TRO UBLE 	A REA



NO .

P2118
O pen	in	elec tronic 	throttle	control	sys tem
power	source	(+BM)	c ircuit
(1 	trip	detec tion	logic)

O pen	in	elec tronic 	throttle	control
sys tem	power	source	c ircuit
Battery
Battery	terminals
ETCS	fuse
ECM

MONITOR�DESCRIPTION
The	ECM	monitors 	the	battery	supply	voltage	applied	to	the	throttle	ac tuator.

When	the	power	supply	voltage	(+BM)	drops 	below	4	V 	for	0 .8	seconds 	or	more,	the	ECM	interprets 	this
as 	an	open	in	the	power	supply	c ircuit	(+BM).	The	ECM	illuminates 	the	M IL	and	sets 	the	DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	the	DTC 	is 	s et	5 	seconds 	after	the	engine	is 	next
s tarted.

MONITOR�STRATEGY

Related	DTC s P2118:	Throttle	ac tuator	power	supply

Required	Sensors/C omponents 	(Main)
Throttle	ac tuator,	throttle	valve	(throttle	body)
ETCS	fuse

Required	Sensors/C omponents 	(Related) None

Frequency	of	O peration Continuous

Duration 0.8 	seconds

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

Battery	voltage 8 	V 	or	more

E lec tronic 	throttle	ac tuator	power O N

TYPICAL�MALFUNCTION�THRESHOLDS

Throttle	ac tuator	power	supply	voltage	(+BM) Less 	than	4 	V



COMPONENT�OPERATING�RANGE

Throttle	ac tuator	power	supply	voltage	(+BM) 11 	to	14 	V

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
Slowly	depres s 	the	accelerator	pedal,	raise	the	engine	speed	to	approximately	3000	rpm	for
approximately	5 	seconds ,	and	then	idle	the	engine	[B].

7 .

Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 2118 .9 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L DTC 	judgment	completed
Sys tem	abnormal

DTC 	judgment	not	completed

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.

10.



I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	and	[C ]
again.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

FAIL-SAFE
When	this 	DTC ,	or	other	DTC s 	relating	to	elec tronic 	throttle	control	sys tem	malfunc tions ,	are	set,	the
ECM	enters 	fail-safe	mode.	During	fail-safe	mode,	the	ECM	cuts 	the	current	to	the	throttle	ac tuator,	and
the	throttle	valve	is 	returned	to	a	6 .5°	throttle	angle	by	the	return	spring.	T he	ECM	then	adjus ts 	the
engine	output	by	controlling	the	fuel	injec tion	(intermittent	fuel-cut)	and	ignition	timing,	in	ac cordance
with	the	accelerator	pedal	opening	angle,	to	allow	the	vehic le	to	continue	at	a	minimal	speed.	I f	the
accelerator	pedal	is 	depressed	gently,	the	vehic le	can	be	driven	s lowly.

Fail-safe	mode	continues 	until	a	pas s 	condition	is 	detec ted,	and	the	ignition	switch	is 	then	turned	to	off.

WIRING�DIAGRAM



INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(+BM�VOLTAGE)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�+BM�Voltage.

(e)�Read�the�value�displayed�on�the�Techstream.



Standard	V oltage:
11 	to	14 	V

NG CHECK�HARNESS�AND�CONNECTOR�(ECM�-
BATTERY,�BODY�GROUND)

OK CHECK�FOR�INTERMITTENT�PROBLEMS

2. CHECK�HARNESS�AND�CONNECTOR�(ECM�-�BATTERY,�BODY�GROUND)

(a)�Disconnect�the�ECM�connectors.

(b)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	voltage:

TESTER	CO NNECT ION CONDIT IO N SPEC IFIED
CONDIT IO N

A 50-3	(+BM)	-	Body
ground

A lways 11	to	14	V

(c)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below.

Standard	res is tance:

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED
CO NDIT IO N

B31-43 	(ME01)	-	Body
ground

A lways Below	1 	Ω
B31-104	(E1)	-	Body
ground

(d)�Reconnect�the�ECM�connectors.

NG

REPAIR�OR
REPLACE
HARNESS
OR
CONNECTOR
(TERMINALS
E1�AND
ME01�-
BODY



GROUND)

OK REPLACE
ECM



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000PFY0A EX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2120,P 2122 ,P2123,P2125 ,P 2127,P2128,P 2138:
Throttle	/	P edal	P os ition	Sensor	/	Switch	"D"	C ircuit	(2010 	C orolla)

DTC P2120 Throttle�/�Pedal�Position�Sensor�/�Switch�"D"�Circuit

DTC P2122 Throttle�/�Pedal�Position�Sensor�/�Switch�"D"�Circuit�Low�Input

DTC P2123 Throttle�/�Pedal�Position�Sensor�/�Switch�"D"�Circuit�High�Input

DTC P2125 Throttle�/�Pedal�Position�Sensor�/�Switch�"E"�Circuit

DTC P2127 Throttle�/�Pedal�Position�Sensor�/�Switch�"E"�Circuit�Low�Input

DTC P2128 Throttle�/�Pedal�Position�Sensor�/�Switch�"E"�Circuit�High�Input

DTC P2138 Throttle�/�Pedal�Position�Sensor�/�Switch�"D"�/�"E"�Voltage�Correlation

DESCRIPTION
HINT:

This 	elec tronic 	throttle	control	s ys tem	does 	not	use	a	throttle	cable.
These	DTC s 	relate	to	the	accelerator	pedal	pos ition	sensor.

The	accelerator	pedal	pos ition	sensor	is 	mounted	on	the	ac celerator	pedal	bracket	and	has 	2 	sensor
c ircuits :	V PA 	(main)	and	V PA 2	(sub).	This 	s ensor	is 	a	non-contac t	type	and	uses 	Hall-effec t	elements 	in
order	to	yield	accurate	s ignals 	even	in	extreme	conditions .	The	voltage	from	this 	sensor,	which	is 	applied
to	terminals 	V PA 	and	V PA 2	of	the	ECM,	varies 	between	0.5 	V 	and	4 .5	V 	in	proportion	to	the	operating
angle	of	the	ac celerator	pedal	(throttle	valve).	A 	s ignal	from	V PA 	indicates 	the	ac tual	accelerator	pedal
opening	angle	(throttle	valve	opening	angle)	and	is 	used	for	engine	control.	A 	s ignal	from	V PA 2 	conveys
the	s tatus 	of	the	V PA 	c ircuit	and	is 	used	to	check	the	A P P 	sensor	its elf.

The	ECM	monitors 	the	ac tual	ac celerator	pedal	opening	angle	(throttle	valve	opening	angle)	through	the



s ignals 	from	V PA 	and	V PA 2,	and	controls 	the	throttle	ac tuator	ac cording	to	these	s ignals .

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TROUBLE	A REA

P2120
V PA 	fluc tuates 	rapidly	beyond	upper	and	lower	malfunction
thresholds 	for	0 .5 	seconds 	or	more	(1 	trip	detec tion	logic )

A c celerator	pedal
pos ition	sensor

ECM

P2122
V PA 	0.4 	V 	or	less 	for	0 .5	seconds 	or	more	when	accelerator
pedal	depressed	(1 	trip	detec tion	logic )

A c celerator	pedal
pos ition	sensor

O pen	in	V CP1	c irc uit

O pen	or	ground	short	in
V PA 	c ircuit

ECM

P2123
V PA 	4.8 	V 	or	more	for	2 .0 	seconds 	or	more
(1 	trip	detec tion	logic)

A c celerator	pedal
pos ition	sensor



DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TROUBLE	A REA

O pen	in	EPA 	c ircuit

ECM

P2125
V PA 2	fluc tuates 	rapidly	beyond	upper	and	lower	malfunc tion
thresholds 	for	0 .5 	seconds 	or	more	(1 	trip	detec tion	logic )

A c celerator	pedal
pos ition	sensor

ECM

P2127
V PA 2	1.2	V 	or	less 	for	0 .5 	seconds 	or	more	when
accelerator	pedal	depressed	(1 	trip	detec tion	logic )

A c celerator	pedal
pos ition	sensor

O pen	in	V CP2	c irc uit

O pen	or	ground	short	in
V PA 2	c ircuit

ECM

P2128

Conditions 	(a)	and	(b)	continue	for	2 .0 	seconds 	or	more	(1
trip	detec tion	logic ):
(a)	V PA 2 	4 .8	V 	or	more
(b)	V PA 	between	0.4 	V 	and	3 .45 	V

A ccelerator	pedal
pos ition	sensor

O pen	in	EPA 2	c irc uit

ECM

P2138

Condition	(a)	or	(b)	continues 	for	2 .0	seconds 	or	more	(1 	trip
detec tion	logic ):
(a)	Difference	between	V PA 	and	V PA 2 	0.02	V 	or	less
(b)	V PA 	0.4 	V 	or	les s 	and	V PA 2	1.2	V 	or	les s

Short	between	V PA 	and
V PA 2	c ircuits

A c celerator	pedal
pos ition	sensor

ECM

HINT:

When�any�of�these�DTCs�are�set,�check�the�APP�sensor�voltage�by�entering�the�following�menus:�Powertrain�/
Engine�and�ECT�/�Data�List�/�ETCS�/�Accel�Sensor�Out�No.�1�and�Accel�Sensor�Out�No.�2.

TRO UBLE
A REA

ACCEL	SENSO R
OUT 	NO .	1

WHEN
ACCELERA TO R

PEDA L	RELEASED

ACCEL	SENSO R
OUT 	NO .	2

WHEN
ACCELERA TO R

PEDA L	RELEASED

A CCEL	SENSOR
O UT 	NO .	1

WHEN
A CCELERA TO R

PEDA L	DEPRESSED

ACCEL	SENSO R
OUT 	NO .	2

WHEN
ACCELERA TO R

PEDA L	DEPRESSED

V CP 	c ircuit
open

0	to	0 .2 	V 0	to	0 .2	V 0 	to	0 .2 	V 0	to	0 .2 	V



TRO UBLE
A REA

ACCEL	SENSO R
OUT 	NO .	1

WHEN
ACCELERA TO R

PEDA L	RELEASED

ACCEL	SENSO R
OUT 	NO .	2

WHEN
ACCELERA TO R

PEDA L	RELEASED

A CCEL	SENSOR
O UT 	NO .	1

WHEN
A CCELERA TO R

PEDA L	DEPRESSED

ACCEL	SENSO R
OUT 	NO .	2

WHEN
ACCELERA TO R

PEDA L	DEPRESSED

Open	or
ground	short
in	V PA 	c ircuit

0 	to	0 .2 	V 1 .2 	to	2 .0 	V 0 	to	0 .2 	V 3.4 	to	5 .0 	V

O pen	or
ground	short
in	V PA 2
c ircuit

0 .5 	to	1 .1 	V 0	to	0 .2	V 2.6 	to	4 .5	V 0	to	0 .2 	V

EPA 	c ircuit
open

4.5 	to	5 .0 	V 4 .5 	to	5 .0 	V 4.5 	to	5 .0	V 4.5 	to	5 .0 	V

Normal
condition

0.5 	to	1 .1 	V 1 .2 	to	2 .0 	V 2.6 	to	4 .5	V 3.4 	to	5 .0 	V

HINT:

Accelerator�pedal�positions�are�expressed�as�voltages.

MONITOR�DESCRIPTION
When	either	the	output	voltage	of	V PA 	or	V PA 2 	deviates 	from	the	s tandard	range,	or	the	difference
between	the	output	voltages 	of	the	2 	sensor	c ircuits 	is 	less 	than	the	threshold,	the	ECM	determines 	that
there	is 	a	malfunc tion	in	the	A PP 	sensor.	The	ECM	then	illuminates 	the	MIL	and	sets 	a	DTC .

Example:

When	the	output	voltage	of	V PA 	drops 	below	0.4 	V 	for	more	than	0 .5 	seconds 	when	the	ac celerator	pedal
is 	fully	depressed,	DTC 	P2122	is 	s et.

I f	the	malfunc tion	is 	not	repaired	success fully,	a	DTC 	is 	set	2 	seconds 	after	the	engine	is 	next	s tarted.

MONITOR�STRATEGY

Related	DTC s

P2120:	A ccelerator	pedal	pos ition	sensor	1 	range	check
(fluc tuating)
P2122:	A ccelerator	pedal	pos ition	sensor	1 	range	check	(low
voltage)
P2123:	A ccelerator	pedal	pos ition	sensor	1 	range	check	(high
voltage)
P2125:	A ccelerator	pedal	pos ition	sensor	2 	range	check
(fluc tuating)
P2127:	A ccelerator	pedal	pos ition	sensor	2 	range	check	(low
voltage)
P2128:	A ccelerator	pedal	pos ition	sensor	2 	range	check	(high



voltage)
P2138:	A ccelerator	pedal	pos ition	sensor	range	check
(correlation)

Required	Sensors/C omponents 	(Main) A ccelerator	pedal	pos ition	sensor

Required	Sensors/C omponents
(Related)

-

Frequency	of	O peration Continuous

Duration
0.5 	seconds :	P 2120 ,	P2122,	P2125	and	P2127
2.0 	seconds :	P 2123 ,	P2128	and	P2138

MIL	O peration Immediate

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

E ither	of	following	conditions 	1 	or	2 	is 	met: -

1 .	Ignition	switch 0 .012	seconds 	or	more

2 .	Throttle	ac tuator	power O N

TYPICAL�MALFUNCTION�THRESHOLDS
P2120

E ither	of	following	conditions 	1 	or	2 	is 	met: -

1 .	V PA 	voltage	when	V PA 2	voltage	0 .04 	V 	or	more 0.4 	V 	or	less

2 .	V PA 	voltage 4.8 	V 	or	more

P2122

V PA 	voltage	when	V PA 2	voltage	0 .04 	V 	or	more 0.4 	V 	or	les s

P2123

V PA 	voltage 4.8 	V 	or	more

P2125

E ither	of	following	conditions 	1 	or	2 	met: -

1 .	V PA 2	voltage	when	V PA 	voltage	0 .04 	V 	or	more 1.2 	V 	or	less



2 .	V PA 2	voltage	when	V PA 	voltage	0 .4	to	3 .45	V 4.8 	V 	or	more

P2127

V PA 2	voltage	when	V PA 	voltage	0 .04 	V 	or	more 1.2 	V 	or	les s

P2128

V PA 2	voltage	when	V PA 	voltage	0 .4	to	3 .45	V 4.8 	V 	or	more

P2138

E ither	of	following	conditions 	A 	or	B	met: -

C ondition	A -

Difference	between	V PA 	and	V PA 	2	voltages 0.02	V 	or	less

C ondition	B -

V PA 	voltage 0.4	V 	or	les s

V PA 2	voltage 1.2	V 	or	les s

COMPONENT�OPERATING�RANGE

V PA 	voltage 0.4 	to	4 .8	V

V PA 2	voltage 1.2	to	4 .8	V

Difference	between	V PA 	and	V PA 2	voltages More	than	0 .02	V

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Fully	depress 	and	release	the	ac celerator	pedal	[B].6 .
C heck	that	5 	seconds 	or	more	have	elapsed	s ince	the	DTC s	were	c leared.7 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 2120 ,	P 2122,	P2123,	P2125,	P 2127 ,	P 2128	or	P 2138 .9 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISP LA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
System	normal

A BNO RMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.

10.



I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	and	[C ]
again.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes 	/
P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

FAIL-SAFE
When	any	of	DTC s 	P 2120,	P2121,	P2122,	P 2123 ,	P 2125,	P2127,	P2128 	and	P2138 	are	set,	the	ECM
enters 	fail-safe	mode.	I f	either	of	the	2 	sensor	c ircuits 	malfunc tions ,	the	ECM	uses 	the	remaining	c ircuit	to
calculate	the	accelerator	pedal	pos ition	to	allow	the	vehic le	to	continue	driving.	I f	both	of	the	c ircuits
malfunction,	the	ECM	regards 	the	accelerator	pedal	as 	being	released.	A s 	a	result,	the	throttle	valve	is
c losed	and	the	engine	idles .

Fail-safe	mode	continues 	until	a	pas s 	condition	is 	detec ted,	and	the	ignition	switch	is 	turned	off.

WIRING�DIAGRAM

INSPECTION�PROCEDURE
HINT:



Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as�freeze
frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in�determining
whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether�the�air�fuel�ratio
was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. READ�VALUE�USING�TECHSTREAM�(ACCELERATOR�POSITION�SENSOR)

(a)�Connect�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/
Data�List�/�ETCS�/�Accel�Sensor�Out�No.�1�and�Accel�Sensor
Out�No.�2.

(e)�Read�the�value�displayed�on�the�Techstream.

Standard	V oltage:

A CCELERA TO R	P EDA L
O PERA T ION

A CCEL	SENSO R
O UT 	NO .	1

A CCEL	SENSO R
OUT 	NO .	2

Released 0.5 	to	1 .1	V 1 .2 	to	2 .0 	V

Depressed 2.6 	to	4 .5	V 3 .4 	to	5 .0 	V

NG

CHECK
HARNESS�AND
CONNECTOR
(ACCELERATOR
PEDAL
POSITION
SENSOR�-�ECM)

OK
CHECK�FOR
INTERMITTENT
PROBLEMS

2. CHECK�HARNESS�AND�CONNECTOR�(ACCELERATOR�PEDAL�POSITION�SENSOR�-�ECM)



(a)�Disconnect�the�accelerator�pedal�position�sensor
connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNECT ION CONDIT ION SPEC IFIED
CONDIT ION

A 3-6 	(V PA )	-	A 50-55
(V PA )

A lways Below	1	Ω

A 3-5 	(EPA )	-	A 50-59
(EPA )

A lways Below	1	Ω

A 3-4 	(V CPA )	-	A 50-57
(V CPA )

A lways Below	1	Ω

A 3-3 	(V PA 2)	-	A 50-56
(V PA 2)

A lways Below	1	Ω

A 3-2 	(EPA 2)	-	A 50-60
(EPA 2)

A lways Below	1	Ω

A 3-1 	(V CP2)	-	A 50-58
(V CP2)

A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNEC TIO N CONDIT IO N SPEC IFIED
CONDIT IO N

A 3-6 	(V PA )	or	A 50-55 	(V PA )
-	Body	ground

A lways 10	kΩ 	or	higher

A 3-5 	(EPA )	or	A 50-59 	(EPA )
-	Body	ground

A lways 10	kΩ 	or	higher

A 3-4 	(V CPA )	or	A 50-57
(V CPA )	-	Body	ground

A lways 10	kΩ 	or	higher

A 3-3 	(V PA 2)	or	A 50-56
(V PA 2)	-	Body	ground

A lways 10	kΩ 	or	higher

A 3-2 	(EPA 2)	or	A 50-60
(EPA 2)	-	Body	ground

A lways 10	kΩ 	or	higher

A 3-1 	(V CP2)	or	A 50-58
(V CP2)	-	Body	ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�accelerator�pedal�position�sensor



OK

OK

connector.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(ACCELERATOR
PEDAL
POSITION
SENSOR�-�ECM)

3. CHECK�ECM�(VCPA�AND�VCP2�VOLTAGE)

(a)�Disconnect�the�accelerator�pedal�position�sensor
connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CONNECT IO N

SWITCH
CONDIT ION

SPEC IFIED
CO NDIT ION

A 3-4 	(V CPA )	-	A 3-5
(EPA )

Ignition	switch	O N 4.5 	to	5 .5 	V

A 3-1 	(V CP2)	-	A 3-2
(EPA 2)

Ignition	switch	O N 4.5 	to	5 .5 	V

(d)�Reconnect�the�accelerator�pedal�position�sensor
connector.

NG REPLACE�ECM



NEXT

4. REPLACE�ACCELERATOR�PEDAL�ROD�ASSEMBLY

(a)�Replace�the�accelerator�pedal�rod�assembly� 	.

5. CHECK�WHETHER�DTC�OUTPUT�RECURS�(ACCELERATOR�PEDAL�POSITION�SENSOR
DTCS)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine.

(f)�Allow�the�engine�to�idle�for�15�seconds�or�more.

(g)�Fully�depress�and�release�the�accelerator�pedal�several�times�quickly.

(h)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(i)�Read�DTCs.

Result:

RESULT PROCEED	TO

P2120,	P2122,	P2123,	P 2125 ,	P 2127 ,	P2128,	and/or	P2138 A

No	output B

B END

A REPLACE�ECM



Last�Modif ied:�3-10-2010 6 .4	J From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000YEQ 051X

Title:�2AZ-FE	ENGINE 	CONTRO L:	SFI 	SYSTEM:	EVA P 	Sys tem	(2010	C orolla)

EVAP�System

RELATED�DTCS

DTC MONITO RING	ITEM SEE	PA GE

P 043E Reference	orifice	c logged	(built	into	canis ter	pump	module)

P043F Reference	orifice	high-flow	(built	into	canis ter	pump	module)

P 0441
P urge	V SV 	(V acuum	Switching	V alve)	s tuc k	c losed
P urge	V SV 	s tuck	open
P urge	flow

P 0451
C anis ter	pressure	sensor	(built	into	c anis ter	pump	module)	noise
C anis ter	pressure	sensor	(built	into	c anis ter	pump	module)	s ignal	becomes 	fixed/flat

P 0452 Canis ter	pressure	sensor	(built	into	canis ter	pump	module)	voltage	low

P 0453 Canis ter	pressure	sensor	(built	into	canis ter	pump	module)	voltage	high

P 0455 EV A P 	gross 	leak

P 0456 EV A P 	small	leak

P 2401 Leak	detec tion	pump	s tuck	O FF	(built	into	canis ter	pump	module)

P 2402 Leak	detec tion	pump	s tuck	O N	(built	into	canis ter	pump	module)

P 2419 V ent	valve	s tuck	c losed	(built	into	canis ter	pump	module)

P 2420 V ent	valve	s tuck	open	(vent)	(built	into	canis ter	pump	module)

P 2610 Soak	timer	(built	into	ECM)

I f	any	EV A P 	sys tem	DTC s	are	set,	the	malfunc tioning	area	can	be	determined	us ing	the	table	below.



NOTICE:
If�the�reference�pressure�difference�between�the�first�and�second�checks�is�greater�than�the�specification,�all�the�DTCs
relating�to�the�reference�pressure�(P043E,�P043F,�P2401,�P2402�and�P2419)�are�stored.

DESCRIPTION
HINT:

Unit�expressions

[kP a-a	(mmHg-a)]	denotes 	absolute	pressure.
[kP a-g	(mmHg-g)]	denotes 	gauge	pressure	(relative	pressure).
O n	the	Techstream,	choose	the	unit	of	measurement	according	to	the	inspection	procedure.



NOTICE:
To�check�for�leaks�in�the�EVAP�system,�disconnect�the�air�inlet�vent�hose�and�apply�pressure�from�the�atmospheric�side
of�the�canister.

While	the	engine	is 	running,	if	a	predetermined	condition	(c losed-loop,	etc .)	is 	met,	the	purge	V SV 	is 	opened	by	the
ECM	and	s tored	fuel	vapors 	in	the	canis ter	are	purged	into	the	intake	manifold.	The	ECM	changes 	the	duty	cyc le	ratio
of	the	purge	V SV 	to	c ontrol	purge	flow	volume.

The	purge	flow	volume	is 	als o	determined	by	the	intake	manifold	pressure.	A tmospheric 	pressure	is 	allowed	into	the
canister	through	the	vent	valve	to	ensure	that	the	purge	flow	is 	maintained	when	the	negative	pressure	(vacuum)	is
applied	to	the	canis ter.



The	following	two	monitors 	run	to	confirm	the	appropriate	EVA P 	sys tem	operation.

1.�Key-off�monitor

This 	monitor	checks 	for	EV A P 	(evaporative	emiss ion)	sys tem	leaks 	and	c anis ter	pump	module	malfunctions .	The
monitor	s tarts 	5 	hours*	after	the	ignition	switch	is 	turned	off.	A t	leas t	5 	hours 	are	required	for	the	fuel	to	cool	down	to
s tabilize	the	EV A P 	pressure,	thus 	making	the	EV A P 	sys tem	monitor	more	accurate.

The	leak	detec tion	pump	c reates 	negative	pressure	(vacuum)	in	the	EV A P 	sys tem	and	the	pressure	is 	measured.
Finally,	the	ECM	monitors 	for	leaks 	from	the	EV A P 	system,	and	malfunctions 	in	both	the	canis ter	pump	module	and
purge	V SV ,	based	on	the	EV A P 	pres sure.

HINT:

*:�If�the�engine�coolant�temperature�is�not�below�35°C�(95°F)�5�hours�after�the�ignition�switch�is�turned�off,�the�monitor
check�starts�2�hours�later.�If�it�is�still�not�below�35°C�(95°F)�7�hours�after�the�ignition�switch�is�turned�off,�the�monitor�check
starts�2.5�hours�later.

2.�Purge�flow�monitor

The	purge	flow	monitor	cons is ts 	of	2 	monitors .	The	1s t	monitor	is 	conduc ted	every	time	and	the	2nd	monitor	is
ac tivated	if	neces s ary.

The	1s t	monitor

While	the	engine	is 	running	and	the	purge	VSV 	(V acuum	Switching	V alve)	is 	O N	(open),	the	ECM
monitors 	the	purge	flow	by	measuring	the	EV A P 	pressure	change.	I f	negative	pressure	is 	not	c reated,
the	ECM	begins 	the	2nd	monitor.

The	2nd	monitor

The	vent	valve	is 	turned	O N	(c losed)	and	the	EV A P 	pressure	is 	measured.	I f	the	variation	in	the
pressure	is 	les s 	than	0.4	kP a-g	(3 .0 	mmHg-g),	the	ECM 	interprets 	this 	as 	the	purge	V SV 	being	s tuck
c losed,	and	illuminates 	the	MIL	and	s ets 	DTC 	P0441	(2 	trip	detec tion	logic ).

A tmospheric 	pressure	check:

In	order	to	ensure	reliable	malfunction	detec tion,	the	variation	between	the	atmospheric 	pressures ,	before	and	after
the	purge	flow	monitor	is 	performed,	is 	measured	by	the	ECM .
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C anis ter C ontains 	ac tivated	charcoal	to	absorb	evaporative	emiss ions 	generated	in	fuel	tank.

C ut-off	valve Located	in	fuel	tank.	V alve	floats 	and	c loses 	when	fuel	tank	100%	full.

P urge	V SV
(V acuum	Switching
V alve)

O pens 	or	c loses 	line	between	canis ter	and	intake	manifold.	ECM	uses 	purge	V SV 	to	control
EV A P 	purge	flow.	In	order	to	dis charge	EV A P 	absorbed	by	canis ter	to	intake	manifold,	ECM
opens 	purge	V SV .	EV A P 	dis charge	volume	to	intake	manifold	controlled	by	purge	V SV 	duty
cyc le	ratio	(current-carrying	time)	(O pen:	ON;	C losed:	O FF).

Refueling	valve

C ontrols 	EV A P 	pressure	from	fuel	tank	to	canis ter.	V alve	cons is ts 	of	diaphragm,	spring	and
res tric tor	(diameter:	0 .08 	inch).	When	fuel	vapor	and	pressure	ins ide	fuel	tank	inc rease,	valve
opens .	While	EV A P 	purged,	valve	c loses 	and	res tric tor	prevents 	large	amount	of	vacuum	from
affec ting	pressure	in	fuel	tank.	V alve	opened	while	refueling.

Roll-over	valve
Located	in	fuel	tank.	V alve	c losed	by	its 	own	weight	when	vehic le	overturns 	to	prevent	fuel
from	spilling	out.

Soak	timer
Built	into	ECM.	T o	ensure	accurate	EV A P 	monitor,	measures 	5 	hours 	(+/-15 	min.)	after
ignition	switch	turned	to	O FF.	T his 	allows 	fuel	to	cool	down,	s tabilizing	EVA P 	pressure.	When
approximately	5 	hours 	elapsed,	ECM 	ac tivates 	(refer	to	fig.	3 ).

C anis ter	pump
module

C ons is ts 	of	(a)	to	(d)	below.	Canister	pump	module	cannot	be	disass embled.

(a)	V ent	valve

V ents 	and	c loses 	EV A P 	sys tem.	When	ECM 	turns 	valve	ON,	EV A P 	sys tem	c losed.	When	ECM
turns 	valve	O FF,	EV A P 	sys tem	vented.	Negative	pressure	(vacuum)	c reated	in	EVA P 	sys tem
to	check	for	EV A P 	leaks 	by	c los ing	purge	V SV ,	turning	on	vent	valve	(c losed)	and	operating
leak	detec tion	pump	(refer	to	fig.	1 ).

(b)	C anister
pressure	sensor

Indicates 	pressure	as 	voltages .	ECM 	supplies 	regulated	5 	V 	to	canis ter	pressure	sensor,	and
uses 	feedback	from	sensor	to	monitor	EVA P 	sys tem	pressure	(refer	to	fig.	2 ).

(c )	Leak	detec tion
pump

C reates 	negative	pressure	(vacuum)	in	EVA P 	sys tem	for	leak	check.
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(d)	Reference	orifice
Has 	opening	with	0 .02	inch	diameter.	V acuum	produced	through	orifice	by	c los ing	purge	VSV ,
turning	off	vent	valve	and	operating	leak	detec tion	pump,	to	monitor	reference	pressure.
Reference	pressure	indicates 	small	leak	of	EV A P .



WIRING�DIAGRAM



INSPECTION�PROCEDURE
NOTICE:

The�Techstream�is�required�to�conduct�the�following�diagnostic�troubleshooting�procedure.

HINT:

Us ing	the	Techstream	to	monitor	results 	enables 	the	EV A P 	(evaporative	emiss ion)	sys tem	to	be	confirmed.
Read	freeze	frame	data	us ing	the	Techstream.	The	ECM 	records 	vehic le	and	driving	c ondition	information	as
freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame	data	c an	be	helpful	in
determining	whether	the	vehic le	was 	running	or	s topped,	whether	the	engine	was 	warmed	up	or	not,	whether	the
air	fuel	ratio	was 	lean	or	rich,	as 	well	as 	other	data	recorded	at	the	time	of	a	malfunction.

PROCEDURE

1. CONFIRM�DTC

(a)�Turn�the�ignition�switch�off�and�wait�for�10�seconds.
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(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�ignition�switch�off�and�wait�for�10�seconds.

(d)�Connect�the�Techstream�to�the�DLC3.

(e)�Turn�the�ignition�switch�to�ON.

(f)�Turn�the�Techstream�on.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Confirm�DTCs�and�freeze�frame�data.

I f	any	EV A P 	sys tem	DTC s	are	set,	the	malfunc tioning	area	can	be	determined	us ing	the	table	below.

2. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

NOTICE:

The	Evaporative	System	C heck	(A utomatic 	Mode)	cons is ts 	of	five	s teps 	performed	automatically	by	the
Techstream.	I t	takes 	a	maximum	of	approximately	18	minutes.
Do	not	perform	the	Evaporative	Sys tem	C heck	when	the	fuel	tank	is 	more	than	90%	full	bec ause	the	cut-off
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valve	may	be	c losed.	I f	the	c ut-off	valve	is 	c losed,	the	fuel	tank	leak	check	is 	not	pos s ible.
Do	not	run	the	engine	during	this 	operation.
When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	more,	a	large	amount	of	vapor	forms 	and	any	c heck	results
become	inaccurate.	When	performing	the	Evaporative	System	Check,	keep	the	temperature	below	35°C 	(95°F).

(a)�Clear�DTCs� 	.

(b)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Utility�/�Evaporative�System�Check�/
Automatic�Mode.

(c)�After�the�Evaporative�System�Check�is�completed,�check�for�pending�DTCs�by�entering�the�following
menus:�Powertra in�/�Engine�and�ECT�/�Trouble�Codes�/�Pending.

HINT:

If�no�pending�DTCs�are�displayed,�perform�the�MONITOR�CONFIRMATION�(see�"Diagnostic�Help"�menu).�After�this�confirmation,
check�for�pending�DTCs.�If�no�DTCs�are�displayed,�the�EVAP�system�is�normal.

3. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(MANUAL�MODE)

NOTICE:

In	the	Evaporative	System	C heck	(Manual	Mode),	perform	the	series 	of	5 	Evaporative	System	C heck	s teps
manually	us ing	the	T echs tream.
Do	not	perform	the	Evaporative	Sys tem	C heck	when	the	fuel	tank	is 	more	than	90%	full	bec ause	the	cut-off
valve	may	be	c losed.	I f	the	c ut-off	valve	is 	c losed,	the	fuel	tank	leak	check	is 	not	pos s ible.
Do	not	run	the	engine	during	this 	operation.
When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	more,	a	large	amount	of	vapor	forms 	and	any	c heck	results



NEXT

become	inaccurate.	When	performing	the	Evaporative	System	Check,	keep	the	temperature	below	35°C 	(95°F).

(a)�Clear�the�DTCs� 	.

(b)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Utility�/�Evaporative�System�Check�/�Manual
Mode.

4. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�1/5)

(a)�Check�the�EVAP�pressure�in�step�1/5.

Result:

DTCS* RESULT SUSPECTED	TROUBLE
A REA

PRO CEED
TO

- V irtually	no	variation	in	EV A P 	pressure Not	yet	determined A

P0451
EV A P 	pressure	fluc tuates 	by	+/-	0 .3 	kP a-g	(+/-	2 .25
mmHg-g)	or	more

C anis ter	pressure	sensor
noise

B

*:	These	DTC s	are	already	present	in	the	ECM	when	the	vehic le	arrives 	and	are	confirmed	in	the	"CO NFIRM	DTC "
procedures 	above.

B REPLACE�CANISTER�ASSEMBLY



A

5. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�1/5�TO�2/5)

(a)�Check�the�EVAP�pressure�in�steps�1/5�and�2/5.

Result:

DTCS* RESULT SUSPEC TED	TROUBLE
A REA

PROCEED
TO

-
V irtually	no	variation	in	EV A P 	pressure	during	s tep	1/5 .	Then
dec reases 	to	reference	pressure

Not	yet	determined A

P2402
Small	difference	between	EV A P 	pressures 	during	s teps 	1 /5 	and
2/5

Leak	detec tion	pump
stuck	ON

B

*:	These	DTC s	are	already	present	in	the	ECM	when	the	vehic le	arrives 	and	are	confirmed	in	the	"CO NFIRM	DTC "
procedures 	above.

HINT:

The�first�reference�pressure�is�the�value�determined�in�step�2/5.

B PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(FOR�LEAK�DETECTION
PUMP)



A

6. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�2/5)

HINT:

Make�a�note�of�the�pressures�checked�in�steps�(a)�and�(b)�below.

(a)	C heck	the	EV A P 	pressure	4	seconds 	after	the	leak	detec tion	pump	is 	ac tivated* .

*:	The	leak	detec tion	pump	begins 	to	operate	as 	s tep	1/5 	finishes 	and	s tep	2 /5	s tarts .
(b)	C heck	the	EV A P 	pressure	again	when	it	has 	s tabilized.	This 	pressure	is 	the	reference	pressure.

Result:

DTCS* RESULT SUSPECTED	TROUBLE
A REA

PRO CEED
TO

-
EV A P 	pressure	in	s tep	(b)	between	-4 .85 	kPa-g	and
-1.057	kP a-g	(-36 .4 	mmHg-g	and	-7.93	mmHg-g)

Not	yet	determined A

P043F	and
P2401

EV A P 	pressure	in	s tep	(b)	-1 .057 	kP a-g	(-7.93
mmHg-g)	or	more

Reference	orifice
high-flow
Leak	detec tion	pump
stuck	O FF

B

P043E
EV A P 	pressure	in	s tep	(b)	below	-4 .85 	kPa-g	(-36 .4
mmHg-g)

Reference	orifice	c logged C



A

DTCS* RESULT SUSPECTED	TROUBLE
A REA

PRO CEED
TO

P2419
EV A P 	pressure	in	s tep	(a)	more	than	-1 .057 	kP a-g
(-7.93 	mmHg-g)

V ent	valve	s tuck	c los ed D

*:	These	DTC s	are	already	present	in	the	ECM	when	the	vehic le	arrives 	and	are	confirmed	in	the	"CO NFIRM
DTC "	procedures 	above.

D INSPECT�CANISTER�PUMP�MODULE�(VENT�VALVE�OPERATION)

C REPLACE�CANISTER�ASSEMBLY

B PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�3/5)

7. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�2/5�TO�3/5)

(a)�Check�the�EVAP�pressure�increase�in�step�3/5.

Result:

DTCS* RESULT SUSPECTED	TROUBLE PRO CEED



A

A REA TO

-
EV A P 	pressure	inc reases 	by	0 .3	kP a-g	(2 .25 	mmHg-g)	or	more
within	10 	seconds 	of	proceeding	from	s tep	2/5	to	s tep	3 /5

Not	yet	determined A

P2420
No	variation	in	EV A P 	pressure	despite	proceeding	from	s tep
2/5 	to	s tep	3/5

V ent	valve	s tuck	open
(vent)

B

P0451 No	variation	in	EV AP 	pressure	during	s teps 	1/5 	through	3/5
C anis ter	pressure	sensor
output	value	s tuck

C

*:	These	DTC s	are	already	present	in	the	ECM	when	the	vehic le	arrives 	and	are	confirmed	in	the	"CO NFIRM	DTC "
procedures 	above.

C REPLACE�CANISTER�ASSEMBLY

B INSPECT�CANISTER�PUMP�MODULE�(POWER�SOURCE�FOR�VENT
VALVE)

8. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�3/5)

(a)�Wait�until�the�EVAP�pressure�change�is�less�than�0.1�kPa-g�(0.75�mmHg-g)�for�30�seconds.

(b)�Measure�the�EVAP�pressure�and�record�it.
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HINT:

A�few�minutes�are�required�for�the�EVAP�pressure�to�become�saturated.�When�there�is�little�fuel�in�the�fuel�tank,�it�takes�up�to
15�minutes.

9. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�4/5)

(a)�Check�the�EVAP�pressure�in�step�4/5.

Result:

DTCS* RESULT SUSP ECTED	TROUBLE 	A REA PROCEED
TO

-
EV A P 	pressure	inc reases 	by	0 .3	kP a-g	(2 .25 	mmHg-g)
or	more	within	10	s econds 	of	proceeding	from	s tep	3/5 	to
s tep	4/5

Not	yet	determined A

P0441
EV A P 	pressure	inc reases 	by	0 .3	kP a-g	(2 .25 	mmHg-g)
or	more	within	10	s econds 	of	proceeding	from	s tep	3/5 	to
s tep	4/5

P roblems 	in	EV A P 	hose	between
purge	V SV 	and	intake	manifold

B

P0441
V ariation	in	EV A P 	pressure	less 	than	0 .3 	kP a-g	(2 .25
mmHg-g)	for	10 	seconds ,	after	proceeding	from	s tep	3/5
to	s tep	4/5

Purge	V SV 	s tuc k	c los ed C



A

*:	These	DTC s	are	already	present	in	the	ECM	when	the	vehic le	arrives 	and	are	confirmed	in	the	"CO NFIRM	DTC "
procedures 	above.

C PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(PURGE�VSV)

B CHECK�EVAP�HOSE�(PURGE�VSV�-�INTAKE�MANIFOLD)

10. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�5/5)

(a)�Check�the�EVAP�pressure�in�step�5/5.

(b)�Compare�the�EVAP�pressure�in�step�3/5�and�the�second�reference�pressure�(step�5/5).

Result:

DTCS* RESULT SUSPEC TED	TROUBLE 	A REA PROCEED
TO

-
EVA P 	pressure	(s tep	3/5)	lower	than	second
reference	pressure	(s tep	5/5 )

Not	yet	determined	(no	leak	from
EV A P 	sys tem)

A

P 0441 	and
P0455

EVA P 	pressure	(s tep	3/5)	higher	than	[second
reference	pressure	(s tep	5/5 )	x	0 .35]

Purge	V SV 	s tuck	open
EV A P 	gross 	leak

B



DTCS* RESULT SUSPEC TED	TROUBLE 	A REA PROCEED
TO

P0456
EVA P 	pressure	(s tep	3/5)	higher	than	second
reference	pressure	(s tep	5/5 )

EV A P 	small	leak B

*:	These	DTC s	are	already	present	in	the	ECM	when	the	vehic le	arrives 	and	are	confirmed	in	the	"CO NFIRM	DTC "
procedures 	above.

B PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(PURGE�VSV)

A REPAIR�OR�REPLACE�PARTS�AND�COMPONENTS�INDICATED�BY
OUTPUT�DTCS

11. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(STEP�3/5)

(a)�Check�the�EVAP�pressure�in�step�3/5.

Result:

DTCS* RESULT SUSP ECTED	TROUBLE
A REA

PRO CEED
TO

P 043F
EV A P 	pressure	les s 	than	[reference	pressure]	measured	at
2/5

Reference	orifice	high-flow A

P2401
EV A P 	pressure	almost	same	as 	[reference	pressure]
measured	at	2 /5

Leak	detec tion	pump	s tuck
O FF

B

*:	These	DTC s	are	already	present	in	the	ECM	when	the	vehic le	arrives 	and	are	confirmed	in	the	"CO NFIRM	DTC "



procedures 	above.

HINT:

The�first�reference�pressure�is�the�value�determined�in�step�2/5.

B PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(FOR�LEAK�DETECTION
PUMP)

A REPLACE�CANISTER�ASSEMBLY

12. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(PURGE�VSV)

(a)�Enter�the�following�menus:�Powertra in�/�Engine�and�ECT�/�Active
Test�/�Activate�the�VSV�for�EVAP�Control.

(b)�Disconnect�the�hose�(connected�to�the�canister)�from �the�purge
VSV.

(c)�Start�the�engine.

(d)�Using�the�Techstream,�turn�off�the�purge�VSV�(Activate�the�VSV�for
EVAP�Control:�OFF).

(e)�Use�your�finger�to�confirm�that�the�purge�VSV�has�no�suction.

(f)�Using�the�Techstream,�turn�on�the�purge�VSV�(Activate�the�VSV�for
EVAP�Control:�ON).

(g)�Use�your�finger�to�confirm�that�the�purge�VSV�has�suction.

Result:

RESULT SUSPECTED	TROUBLE	A REA PROCEED
TO

No	suction	when	purge	V SV
turned	O FF,	and	suction
applied	when	turned	ON

Purge	V SV 	normal A

Suc tion	applied	when	purge
V SV 	turned	O FF

Purge	V SV 	s tuck	open B

No	suction	when	purge	V SV
turned	ON

Purge	V SV 	s tuck	c losed
P roblems 	with	EV A P
hose	between	purge	V SV
and	intake	manifold

C

(h)�Reconnect�the�hose.

C CHECK�EVAP�HOSE�(PURGE
VSV�-�INTAKE�MANIFOLD)

B INSPECT�PURGE�VSV



A

13. CHECK�FUEL�CAP�ASSEMBLY

(a)�Check�that�the�fuel�cap�is�correctly�installed�and�confirm�the�fuel�cap�meets�OEM�specifications.

(b)�Tighten�the�fue l�cap�until�a�few�click�sounds�are�heard.

HINT:

If�an�EVAP�tester�is�available,�check�the�fuel�cap�using�the�Techstream.

Remove	the	fuel	cap	and	ins tall	it	onto	a	fuel	cap	adapter.1 .
C onnec t	an	EV A P 	tes ter	pump	hose	to	the	adapter,	and	pressurize	the	cap	to	3 .2 	to	3 .7 	kP a	(24 	to	28 	mmHg)
us ing	an	EVA P 	tes ter	pump.

2 .

Seal	the	adapter	and	wait	for	2 	minutes.3 .
C heck	the	pressure.	I f	the	pressure	is 	2 	kPa	(15	mmHg)	or	more,	the	fuel	cap	is 	normal.4 .

Result:

RESULT SUSPECTED	TROUBLE 	A REA PRO CEED	TO

Fuel	cap	correctly	ins talled - A

Fuel	cap	loose
Fuel	cap	improperly	ins talled
Defec tive	fuel	cap
Fuel	cap	does 	not	meet	O EM 	spec ifications

B

Defec tive	fuel	cap - B

No	fuel	cap - C

C REPLACE�FUEL�TANK�CAP

B CORRECTLY�REINSTALL�OR�REPLACE�FUEL�TANK�CAP

A LOCATE�EVAP�LEAK�PART

14. INSPECT�PURGE�VSV

(a)�Turn�the�ignition�switch�off.

(b)�Disconnect�the�purge�VSV�connector.

(c)�Disconnect�the�hose�(connected�to�the�canister)�from�the�purge
VSV.

(d)�Start�the�engine.



A

(e)�Use�your�finger�to�confirm�that�the�purge�VSV�has�no�suction.

Result:

RESULT SUSP ECTED	TROUBLE 	A REA PROCEED	TO

No	suc tion ECM A

Suc tion	applied P urge	V SV B

(f)�Reconnect�the�purge�VSV�connector.

(g)�Reconnect�the�hose.

B REPLACE�PURGE�VSV

A REPLACE�ECM

15. CHECK�EVAP�HOSE�(PURGE�VSV�-�INTAKE�MANIFOLD)

(a)�Disconnect�the�hose�(connected�to�the�intake�m anifold)�from�the
purge�VSV.

(b)�Start�the�engine.

(c)�Use�your�finger�to�confirm�that�the�hose�has�suction.

Result:

RESULT SUSPEC TED	TROUBLE 	A REA PROCEED
TO

Suc tion
applied

EVA P 	hose	between	purge	V SV 	and	intake
manifold	normal

A

No	suc tion
Intake	manifold	port
EV A P 	hose	between	purge	V SV 	and
intake	manifold

B

(d)�Reconnect�the�hose.

B INSPECT�INTAKE�MANIFOLD
(EVAP�PURGE�PORT)



A

16. INSPECT�PURGE�VSV

(a)�Remove�the�purge�VSV.

(b)�Apply�battery�voltage�across�the�terminals�of�the�purge�VSV.

(c)�Confirm�that�a ir�flows�from�port�A�to�port�B.

Result:

RESULT CO NDIT IO N SUSPEC TED
TRO UBLE 	A REA

PRO CEED
TO

A ir	flows
Battery	voltage	applied	across

purge	V SV 	terminals
- A

No	air
flow

Battery	voltage	applied	across
purge	V SV 	terminals

P urge	V SV B

(d)�Reinstall�the�purge�VSV.

B REPLACE�PURGE�VSV

17. CHECK�HARNESS�AND�CONNECTOR�(POWER�SOURCE�OF�PURGE�VSV)

(a)�Disconnect�the�purge�VSV�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Result:

TESTER
CONNECT IO N

SWITCH
CONDITIO N

SPEC IFIED
CO NDITION

SUSPECTED
TROUBLE

A REA

PRO CEED
TO

B19-2 	-	Body
ground

Ignition
switch	ON

11	to	14 	V Normal A

O ther	than
result	above

Wire	harness 	or
connectors

between	purge
V SV 	and
battery

B

(d)�Reconnect�the�purge�VSV�connector.



A

B REPAIR�OR�REPLACE
HARNESS�OR�CONNECTOR

18. CHECK�HARNESS�AND�CONNECTOR�(PURGE�VSV�-�ECM)

(a)�Disconnect�the�ECM�connector.

(b)�Disconnect�the�purge�VSV�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table
below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CONDIT ION

B31-49 	(PRG)	-	B19-1 A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT ION SPEC IFIED
CONDITIO N

B31-49 	(PRG)	or	B19-1	-	Body
ground

A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�purge�VSV�connector.

NG REPAIR�OR�REPLACE
HARNESS�OR�CONNECTOR

OK REPLACE�ECM

19. INSPECT�CANISTER�PUMP�MODULE�(POWER�SOURCE�FOR�VENT�VALVE)

(a)�Turn�the�ignition�switch�off.

(b)�Disconnect�the�canister�pum p�module�connector.

(c)�Turn�the�ignition�switch�to�ON.



A

(d)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Result:

TESTER
CO NNECT IO N

SWITCH
CONDIT ION

SPEC IFIED
CONDITIO N

SUSPEC TED
TROUBLE 	A REA

PROCEED
TO

L50-9	(V LV B)
-	Body	ground

Ignition
switch	O N

11	to	14 	V

Wire
harness
between
vent
valve
and
ECM

1.

V ent
valve

2 .

ECM3.

A

Below	3 	V
P ower	sourc e	wire
harnes s 	of	vent
valve

B

(e)�Reconnect�the�canister�pum p�module�connector.

B REPAIR�OR�REPLACE
HARNESS�OR�CONNECTOR

20. INSPECT�CANISTER�PUMP�MODULE�(VENT�VALVE�OPERATION)

(a)�Turn�the�ignition�switch�off.

(b)�Disconnect�the�canister�pum p�module�connector.

(c)�Apply�the�battery�voltage�to�VLVB�and�VGND�terminals�of�the
canister�pump�module.

(d)�Touch�the�canister�pump�module�to�confirm�the�vent�valve
operation.

Result:

RESULT SUSP ECTED	TROUBLE 	A REA PRO CEED	TO

Operating
1 .	Wire	harness 	between	vent	valve	and	ECM
2.	ECM

A

Not	operating V ent	valve B



A

(e)�Reconnect�the�canister�pum p�module�connector.

B REPLACE�CANISTER
ASSEMBLY

21. CHECK�HARNESS�AND�CONNECTOR�(ECM�-�CANISTER�PUMP�MODULE)

(a)�Disconnect�the�ECM�connector.

(b)�Disconnect�the�canister�pum p�module�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table
below.

Result:

TESTER
CONNECT IO N

CONDITION SPEC IFIED
CONDIT ION

SUSPECTED
TRO UBLE

A REA

PROCEED
TO

A 50-42	(V PMP )
-	L50-8	(VGND)

A lways

Below	1 	Ω ECM A

10	kΩ 	or
higher

Wire	harness
between	ECM
and	canis ter
pump	module

B

(d)�Reconnect�the�ECM�connector.

(e)�Reconnect�the�canister�pum p�module�connector.

B REPAIR�OR�REPLACE
HARNESS�OR�CONNECTOR

A REPLACE�ECM

22. PERFORM�ACTIVE�TEST�USING�TECHSTREAM�(FOR�LEAK�DETECTION�PUMP)

(a)�Turn�the�ignition�switch�off.

(b)�Disconnect�the�canister�pum p�module�connector.

(c)�Turn�the�ignition�switch�to�ON.



A

(d)�Enter�the�following�menus:�Powertra in�/�Engine�and�ECT�/�Active
Test�/�Activate�the�Vacuum�Pum p.

(e)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Result:

TESTER
CO NNECT IO N

CONDIT ION SPEC IFIED
CO NDIT ION

SUSP ECTED
TROUBLE	A REA

PRO CEED
TO

L50-1	(MTRB)
-	Body	ground

Leak
detec tion
pump	ON
and	O FF

(A ctive	Tes t
O N	and	O FF)

Below	3 	V
when	O FF
11	to	14 	V
when	ON

Wire
harness
between
leak
detec tion
pump
and	body
ground

1.

Leak
detec tion
pump

2.

A

Below	3 	V
when	O FF
and	ON

Wire
harness
between
leak
detec tion
pump
and	ECM

1.

ECM2.

B

(f)�Reconnect�the�canister�pump�module�connector.

B
CHECK�HARNESS�AND
CONNECTOR�(ECM�-
CANISTER�PUMP�MODULE)

23. CHECK�HARNESS�AND�CONNECTOR�(CANISTER�PUMP�MODULE�-�BODY�GROUND)

(a)�Turn�the�ignition�switch�off.

(b)�Disconnect�the�canister�pum p�module�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table
below.

Result:



TESTER
CONNECT IO N

CONDITION SPEC IFIED
CONDITION

SUSPECTED
TRO UBLE

A REA

PRO CEED
TO

L50 -6	(MGND)
-	Body	ground

A lways

Below	1 	Ω
Leak	detec tion
pump

A

10 	kΩ 	or
higher

Wire	harness
between
canister	pump
module	and
body	ground

B

(d)�Reconnect�the�canister�pum p�module�connector.

B REPAIR�OR�REPLACE
HARNESS�OR�CONNECTOR

A REPLACE�CANISTER
ASSEMBLY

24. CHECK�HARNESS�AND�CONNECTOR�(ECM�-�CANISTER�PUMP�MODULE)

(a)�Turn�the�ignition�switch�off.

(b)�Disconnect�the�ECM�connector.

(c)�Disconnect�the�canister�pum p�module�connector.

(d)�Measure�the�resistance�according�to�the�value(s)�in�the�table
below.

Result:

T ESTER
CONNECT ION

CONDIT ION SPEC IFIED
CONDITIO N

SUSPEC TED
TROUBLE

A REA

PROCEED
TO

A 50-34 	(MPMP )
-	L50-1	(MTRB)

A lways

Below	1 	Ω ECM A

10	kΩ 	or
higher

Wire	harness
between	ECM
and	canis ter
pump	module

B

(e)�Reconnect�the�ECM�connector.

(f)�Reconnect�the�canister�pump�module�connector.

B REPAIR�OR�REPLACE



HARNESS�OR�CONNECTOR

A REPLACE�ECM

25. INSPECT�INTAKE�MANIFOLD�(EVAP�PURGE�PORT)

(a)�Stop�the�engine.

(b)�Disconnect�the�EVAP�hose�from�the�intake�manifold.

(c)�Start�the�engine.

(d)�Use�your�finger�to�confirm�that�the�port�of�the�intake�manifold�has�suction.

Result:

RESULT SUSPECTED	TROUBLE 	A REA PROCEED	TO

Suc tion	applied EVA P 	hose	between	intake	manifold	and	purge	V SV A

No	suction Intake	manifold B

(e)�Reconnect�the�EVAP�hose.

B INSPECT�INTAKE�MANIFOLD�(EVAP�PURGE�PORT)

A REPLACE�PURGE�LINE�HOSE�(INTAKE�MANIFOLD�-�PURGE�VSV)

26. CORRECTLY�REINSTALL�OR�REPLACE�FUEL�TANK�CAP

HINT:

When	reins talling	the	fuel	tank	cap,	tighten	it	until	a	few	c lick	sounds 	are	heard.
When	replac ing	the	fuel	tank	cap,	us e	a	fuel	tank	cap	that	meets 	O EM	spec ific ations ,	and	ins tall	it	until	a	few
c lick	sounds	are	heard.

NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

27. REPLACE�FUEL�TANK�CAP

HINT:

When�replacing�the�fuel�cap,�use�a�fuel�cap�that�meets�OEM�specifications,�and�install�it�until�a�few�click�sounds�are�heard.

NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)



28. LOCATE�EVAP�LEAK�PART

(a)�Disconnect�the�vent�hose.

(b)�Connect�an�EVAP�tester�to�the�canister�pump�module�with�the
adapter.

(c)�Pressurize�the�EVAP�system�to�3.2�to�3.7�kPa�(24�to�28�mmHg).

(d)�Apply�soapy�water�to�the�piping�and�connecting�parts�of�the�EVAP
system.

(e)�Look�for�areas�where�bubbles�appear.�This�indicates�the�leak
point.

(f)�Repair�or�replace�the�leak�point.

HINT:

Disconnect�the�hose�between�the�canister�and�the�fuel�tank�from�the�canister.�Block
the�canister�side�and�conduct�an�inspection.�In�this�way,�the�fuel�tank�can�be
excluded�as�an�area�suspected�of�causing�fuel�leaks.

NEXT

PERFORM
EVAPORATIVE�SYSTEM
CHECK�(AUTOMATIC
MODE)

29. REPLACE�CANISTER�ASSEMBLY

(a)�Replace�the�canister�assembly� 	.

NOTICE:
When�replacing�the�canister,�check�the�canister�pump�module�interior�and�related�pipes�for�water,�fuel�and�other�liquids.
If�liquids�are�present,�check�for�disconnections�and/or�cracks�in�the�following:�1)�the�pipe�from�the�air�inlet�port�to�the
canister�pump�module;�2)�the�canister�filter;�and�3)�the�fuel�tank�vent�hose.



NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

30. REPLACE�PURGE�VSV

(a)�Disconnect�the�connector�and�the�hoses�from�the�purge�VSV.

(b)�Remove�the�purge�VSV.

(c)�Install�a�new�purge�VSV.

(d)�Reconnect�the�connector�and�hoses.

NEXT

PERFORM
EVAPORATIVE�SYSTEM
CHECK�(AUTOMATIC
MODE)

31. REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR

NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)



32. REPLACE�PURGE�LINE�HOSE�(INTAKE�MANIFOLD�-�PURGE�VSV)

NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

33. INSPECT�INTAKE�MANIFOLD�(EVAP�PURGE�PORT)

(a)�Check�that�the�EVAP�purge�port�of�the�intake�manifold�is�not�clogged.�If�necessary,�replace�the
intake�manifold.

NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

34. REPLACE�ECM

(a)�Replace�the�ECM� 	.

NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

35. REPAIR�OR�REPLACE�PARTS�AND�COMPONENTS�INDICATED�BY�OUTPUT�DTCS

(a)�Repair�the�malfunctioning�areas�indicated�by�the�DTCs�that�had�been�confirmed�when�the�vehicle�was
brought�in.

NEXT PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

36. PERFORM�EVAPORATIVE�SYSTEM�CHECK�(AUTOMATIC�MODE)

NOTICE:

The	Evaporative	System	C heck	(A utomatic 	Mode)	cons is ts 	of	five	s teps 	performed	automatically	by	the
Techstream.	I t	takes 	a	maximum	of	approximately	18	minutes.
Do	not	perform	the	EV A P 	SYSTEM	CHECK	when	the	fuel	tank	is 	more	than	90%	full	because	the	cut-off	valve
may	be	c losed.	I f	the	cut-off	valve	is 	c losed,	the	fuel	tank	leak	check	is 	not	poss ible.
Do	not	run	the	engine	during	this 	operation.
When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	more,	a	large	amount	of	vapor	forms 	and	any	c heck	results
become	inaccurate.	When	performing	an	Evaporative	System	Check,	keep	the	temperature	below	35°C 	(95°F).

(a)�Clear�the�DTCs� 	.

(b)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Utility�/�Evaporative�System�Check�/
Automatic�Mode.

(c)�After�the�Evaporative�System�Check�is�completed,�check�for�pending�DTCs�by�entering�the�following
menus:�Powertra in�/�Engine�and�ECT�/�Trouble�Codes.



HINT:

If�no�pending�DTCs�are�found,�the�repair�has�been�successfully�completed.

NEXT END

CONFIRMATION�DRIVING�PATTERN
HINT:

After�a�repair,�check�Monitor�Status�by�performing�the�Key-Off�Monitor�Confirmation�and�Purge�Flow�Monitor�Confirmation
described�below.

1.�Key-off�monitor�confirmation

(a)	P reconditions

The	monitor	will	not	run	unless:

T he	vehic le	has 	been	driven	for	10 	minutes 	or	more	(in	a	c ity	area	or	on	a	freeway)
T he	fuel	tank	is 	less 	than	90%	full
T he	altitude	is 	les s 	than	8000	ft.	(2432	m)
The	engine	coolant	temperature	is 	between	4 .4°C 	and	35°C 	(40°F	and	95°F)
T he	intake	air	temperature	is 	between	4 .4°C 	and	35°C 	(40°F	and	95°F)
T he	vehic le	remains 	s tationary	(the	vehic le	speed	is 	0 	mph	[0	km/h])

(b)	Monitor	C onditions

A llow	the	engine	to	idle	for	at	leas t	5	minutes .1 .
T urn	the	ignition	switch	off	and	wait	for	5 	hours 	(or	7	or	9 .5 	hours).

HINT:

Do�not�start�the�engine�until�checking�Monitor�Status.�If�the�engine�is�started,�the�steps�described�above�must
be�repeated.

2 .

(c )	Monitor	Status

C onnec t	the	Techstream	to	the	DLC 3.1 .
T urn	the	ignition	switch	to	O N	and	turn	the	Techstream	on.2 .
Enter	the	following	menus:	Powertrain	/	Engine	and	ECT 	/	Monitor	/	E vaporative	Sys tem.3 .
C heck	the	Monitor	Status 	displayed	on	the	Techstream.

HINT:

If�Incomplete�is�displayed,�the�monitor�did�not�complete.�Make�sure�that�the�preconditions�have�been�met,�and
perform�the�Monitor�Conditions�again.

4 .

2.�Purge�flow�monitor�confirmation�(P0441)

HINT:

Perform�this�monitor�confirmation�after�the�Key-Off�Monitor�Confirmation�shows�Complete.

(a)	P reconditions

The	monitor	will	not	run	unless:

T he	vehic le	has 	been	driven	for	10 	minutes 	or	more	(in	a	c ity	area	or	on	a	freeway)
T he	engine	coolant	temperature	is 	between	4 .4°C 	and	35°C 	(40°F	and	95°F)
T he	intake	air	temperature	is 	between	4 .4°C 	and	35°C 	(40°F	and	95°F)

(b)	Monitor	C onditions

Release	the	pressure	from	the	fuel	tank	by	removing	and	reins talling	the	fuel	cap.1 .
Warm	the	engine	up	until	the	engine	coolant	temperature	reaches 	more	than	75°C 	(167°F).2 .



Increase	the	engine	speed	to	3000	rpm	once.3 .
A llow	the	engine	to	idle	and	turn	A /C 	on	for	1 	minute.4 .

(c )	Monitor	Status

T urn	the	ignition	switch	off	(if	O N	or	the	engine	is 	running).1 .
C onnec t	the	Techstream	to	the	DLC 3.2 .
T urn	the	ignition	switch	to	O N.3 .
T urn	the	Techstream	on.4 .
Enter	the	following	menus:	Powertrain	/	Engine	and	ECT 	/	Monitor.5 .
C heck	the	Monitor	Status 	displayed	on	the	Techstream.

HINT:

If�Incomplete�is�displayed,�the�monitor�did�not�complete.�Make�sure�that�the�preconditions�have�been�met,�and
perform�the�Monitor�Conditions�again.

6 .

MONITOR�RESULT
Refer	to	Checking	Monitor	Status 	 	.



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000PFX0B9X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2119:	Throttle	A c tuator	C ontrol	T hrottle	Body
Range	/	P erformance	(2010	C orolla)

DTC P2119 Throttle�Actuator�Control�Throttle�Body�Range�/�Performance

DESCRIPTION
The	elec tronic 	throttle	control	sys tem	is 	composed	of	the	throttle	ac tuator,	throttle	pos ition	sensor,
ac celerator	pedal	pos ition	sensor,	and	ECM.	The	ECM	operates 	the	throttle	ac tuator	to	regulate	the
throttle	valve	in	response	to	driver	inputs .	The	throttle	pos ition	sensor	detec ts 	the	opening	angle	of	the
throttle	valve,	and	provides 	the	ECM	with	feedback	so	that	the	throttle	valve	can	be	appropriately
controlled	by	the	ECM.

DTC
NO .

DTC 	DETEC TIO N	CO NDIT IO N TROUBLE 	A REA

P2119
Throttle	valve	opening	angle	continues 	to	vary	greatly	from
target	opening	angle	(1 	trip	detec tion	logic )

E lec tronic 	throttle
control	sys tem
ECM

MONITOR�DESCRIPTION
The	ECM	determines 	the	ac tual	opening	angle	of	the	throttle	valve	from	the	throttle	pos ition	sensor
s ignal.	T he	ac tual	opening	angle	is 	compared	to	the	target	opening	angle	commanded	by	the	ECM.	I f	the
difference	between	these	two	values 	is 	outs ide	the	s tandard	range,	the	ECM	interprets 	this 	as 	a
malfunction	in	the	elec tronic 	throttle	control	sys tem.	The	ECM	then	illuminates 	the	MIL	and	sets 	the
DTC .

I f	the	malfunc tion	is 	not	repaired	success fully,	the	DTC 	can	be	set	when	the	accelerator	pedal	is
quickly	released	(to	c lose	the	throttle	valve)	after	the	engine	speed	reaches 	5000	rpm	by	fully
depress ing	the	ac celerator	pedal	(fully	open	the	throttle	valve).

MONITOR�STRATEGY

Related	DTC s P2119:	E lec tronic 	throttle	control	sys tem	malfunc tion

Required	Sensors/C omponents 	(Main) Throttle	ac tuator	(throttle	body)

Required	Sensors/C omponents 	(Related) -

Frequency	of	O peration Continuous

Duration 1	second

MIL	O peration Immediate



Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

System	guard*	judge	condition O N

*Sys tem	guard	set	when	following	conditions 	are	met: -

Throttle	ac tuator O N

Throttle	ac tuator	duty	calculation Executing

Throttle	pos ition	sensor	fail Not	detec ted

Throttle	ac tuator	current-cut	operation Not	executing

Throttle	ac tuator	power	supply 4 	V 	or	more

Throttle	ac tuator	fail Not	detec ted

TYPICAL�MALFUNCTION�THRESHOLDS

E ither	of	following	conditions 	A 	or	B	is 	met -

A .	C ommanded	c losed	throttle	pos ition	-	current	c losed	throttle
pos ition

0.3 	V 	or	more	for	1 	second

B.	C ommanded	open	throttle	pos ition	-	current	open	throttle	pos ition
0.3 	V 	or	more	for	0 .6
seconds

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	operation)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Start	the	engine.6.
Idle	the	engine	for	20	seconds .7 .
Enter	the	following	menus :	P owertrain	/	Engine	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 2119 .9 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.

10.



I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	fully	depress 	and	release
the	accelerator	pedal	3 	times,	and	then	check	the	DTC 	judgment	result	at	s tep	[C ].

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble
C odes 	/	P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

FAIL-SAFE
When	this 	DTC ,	as 	well	as 	other	DTC s 	relating	to	elec tronic 	throttle	control	sys tem	malfunctions ,	is
set,	the	ECM	enters 	fail-safe	mode.	During	fail-safe	mode,	the	ECM	cuts 	the	current	to	the	throttle
ac tuator,	and	the	throttle	valve	is 	returned	to	a	6 .5°	throttle	angle	by	the	return	spring.	The	ECM	then
adjus ts 	the	engine	output	by	controlling	the	fuel	injec tion	(intermittent	fuel-cut)	and	ignition	timing,	in
ac cordance	with	the	accelerator	pedal	opening	angle,	to	allow	the	vehic le	to	continue	running	at	a
minimal	speed.	I f	the	ac celerator	pedal	is 	depressed	gently,	the	vehic le	can	be	driven	s lowly.

Fail-safe	mode	continues 	until	a	pas s 	condition	is 	detec ted,	and	the	ignition	switch	is 	then	turned	to	off.

WIRING�DIAGRAM
Refer	to	DTC 	P 2102 	 	.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P2119)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.



A

OK

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P2119 A

P2119	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P2119�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. INSPECT�THROTTLE�BODY�(RESISTANCE�OF�THROTTLE�ACTUATOR)

(a)�Disconnect�the�throttle�body�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in
the�table�below

Standard	Res is tance:

TESTER
CONDIT ION

CONDIT IO N SPEC IFIED
CO NDIT IO N

2(	M+)	-	1 	(M -) 20°C 	(68°F) 0.3	to	100 	Ω

(c)�Reconnect�the�throttle�body�connector.

NG
REPLACE
THROTTLE
BODY



NEXT

3. REPLACE�ECM

4. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P2119)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Allow�the�engine�to�idle�for�15�seconds�or�more.

(f)�Fully�depress�and�release�the�accelerator�pedal�several�times�quickly.

(g)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(h)�Read�DTCs.

OK:
No	DTC 	output.

HINT:

The�output�voltage�of�the�throttle�position�sensor�can�be�checked�using�the�Techstream.�Variations�in�the
output�voltage�indicate�that�the�throttle�actuator�is�operating.�To�check�the�output�voltage�using�the
Techstream,�enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�ETCS�/�Throttle�Position�No.�1.

NG REPLACE�THROTTLE�BODY

OK CHECK�FOR�INTERMITTENT�PROBLEMS



Last�Modif ied:�3-10-2010 6.4 	C From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000WC409EX

Title:�2A Z-FE 	ENGINE 	CONTRO L:	SFI	SYSTEM:	P 2195,P2196:	O xygen	(A /F)	Sensor	Signal	Stuck	Lean	(Bank	1 	Sensor
1)	(2010	C orolla)

DTC P2195 Oxygen�(A/F)�Sensor�Signal�Stuck�Lean�(Bank�1�Sensor�1)

DTC P2196 Oxygen�(A/F)�Sensor�Signal�Stuck�Rich�(Bank�1�Sensor�1)

DESCRIPTION
HINT:

A lthough	the	DTC 	titles 	say	oxygen	sensor,	these	DTC s 	relate	to	the	air- fuel	ratio	sensor.
Sensor	1 	refers 	to	the	sensor	mounted	in	front	of	the	three-way	catalytic 	c onverter	and	located	near	the	engine
assembly.

The	air	fuel	ratio	s ensor	generates 	a	voltage*	that	corresponds 	to	the	ac tual	air-fuel	ratio.	This 	sensor	voltage	is 	used	to
provide	the	ECM 	with	feedback	so	that	it	c an	control	the	air-fuel	ratio.	The	ECM	determines 	the	deviation	from	the
stoichiometric 	air-fuel	ratio	level,	and	regulates 	the	fuel	injec tion	duration.	I f	the	air	fuel	ratio	sensor	malfunctions ,	the	ECM
is 	unable	to	control	the	air-fuel	ratio	accurately.

The	air	fuel	ratio	s ensor	is 	a	planar	type	with	an	integrated	heater,	which	heats 	the	solid	elec trolyte	(zirconia	element).	T his
heater	is 	controlled	by	the	ECM.	When	the	intake	air	volume	is 	low	(the	exhaust	gas 	temperature	is 	low),	current	flows	to	the
heater	to	heat	the	sensor,	in	order	to	fac ilitate	accurate	oxygen	concentration	detec tion.	In	addition,	the	sensor	and	heater
portions 	are	the	narrow	type.	T he	heat	generated	by	the	heater	is 	conducted	to	the	solid	elec trolyte	through	the	alumina,
therefore	the	sensor	ac tivation	is 	ac celerated.

In	order	to	obtain	a	high	purification	rate	of	the	carbon	monoxide	(CO ),	hydrocarbon	(HC )	and	nitrogen	oxide	(NO x)
components 	in	the	exhaust	gas ,	a	three-way	catalytic 	c onverter	is 	used.	For	the	most	effic ient	use	of	the	three-way
catalytic 	converter,	the	air-fuel	ratio	mus t	be	prec isely	controlled	so	that	it	is 	always 	c lose	to	the	s toichiometric 	level.

* :	V alue	changes 	ins ide	the	ECM .	Since	the	air	fuel	ratio	sensor	uses 	a	current	output	element,	the	current	is 	converted	into
a	voltage	ins ide	the	ECM.	A ny	measurements 	taken	at	the	air	fuel	ratio	sensor	or	ECM	connec tors 	will	s how	a	cons tant
voltage.



DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE 	A REA

P2195

C onditions 	(a)	and	(b)	continue	for	10 	seconds 	or	more	(2	trip	detec tion
logic )

(a)	A ir	fuel	ratio	sensor	voltage	more	than	3.8 	V
(b)	Heated	oxygen	sensor	voltage	0.15	V 	or	more

O pen	or	s hort	in	air	fuel	ratio
sensor	(sensor	1)	c ircuit
A ir	fuel	ratio	sensor	(sensor
1)
A ir	fuel	ratio	sensor	(sensor
1)	heater
A ir	fuel	ratio	sensor	heater
c ircuit
Intake	sys tem
Fuel	pressure
Fuel	injec tor
ECM

While	fuel-cut	operation	performed	(during	vehic le	deceleration),	A ir	fuel
ratio	s ensor	current	3 .6 	mA 	or	more	for	3 	seconds 	(2	trip	detec tion
logic )

A ir	fuel	ratio	sensor
ECM

P2196

C onditions 	(a)	and	(b)	continue	for	10 	seconds 	or	more	(2	trip	detec tion
logic )

(a)	A ir	fuel	ratio	sensor	voltage	less 	than	2.8 	V
(b)	Heated	oxygen	sensor	voltage	less 	than	0 .6	V

O pen	or	s hort	in	air	fuel	ratio
sensor	(sensor	1)	c ircuit
A ir	fuel	ratio	sensor	(sensor
1)
A ir	fuel	ratio	sensor	(sensor
1)	heater
A ir	fuel	ratio	sensor	heater
c ircuit
Intake	sys tem
Fuel	pressure
Fuel	injec tor
ECM

While	fuel-cut	operation	performed	(during	vehic le	deceleration),	A ir	fuel
ratio	s ensor	current	less 	than	1.0 	mA 	for	3 	seconds 	(2 	trip	detec tion
logic )

A ir	fuel	ratio	sensor
ECM

HINT:

When	any	of	these	DTC s 	are	set,	check	the	air	fuel	ratio	sensor	voltage	output	by	entering	the	following	menus:
Powertrain	/	Engine	and	EC T 	/	Data	L is t	/	A /F	C ontrol	System	/	A FS	V oltage	B1	S1.
Short-term	fuel	trim	values 	can	also	be	read	us ing	the	T echs tream.
The	ECM	regulates 	the	voltages 	at	the	A 1A+	and	A 1A -	terminals 	of	the	ECM 	to	a	cons tant	level.	Therefore,	the	air
fuel	ratio	sensor	voltage	output	cannot	be	confirmed	without	us ing	the	Techstream.
I f	a	air	fuel	ratio	sensor	malfunction	is 	detec ted,	the	ECM	sets 	a	DTC .

MONITOR�DESCRIPTION

Sensor�voltage�detection�monitor

Under	the	air-fuel	ratio	feedback	control,	if	the	air	fuel	ratio	sensor	voltage	output	indicates 	rich	or	lean	for	a	certain	period
of	time,	the	ECM 	determines 	that	there	is 	a	malfunc tion	in	the	air	fuel	ratio	sensor.	The	ECM	illuminates 	the	MIL	and	sets 	a
DTC .

Example:

I f	the	air	fuel	ratio	sensor	voltage	output	is 	less 	than	2.8	V 	(very	rich	condition)	for	10 	seconds ,	despite	the	heated	oxygen
sensor	voltage	output	being	less 	than	0.6 	V ,	the	ECM	sets 	DTC 	P2196.	A lternatively,	if	the	air	fuel	ratio	sensor	voltage
output	is 	more	than	3 .8 	V 	(very	lean	condition)	for	10 	seconds ,	despite	the	heated	oxygen	s ensor	voltage	output	being	0 .15
V 	or	more,	DTC 	P2195	is 	set.



Sensor�current�detection�monitor

A 	rich	air-fuel	mixture	causes 	a	low	air	fuel	ratio	sensor	current,	and	a	lean	air-fuel	mixture	causes 	a	high	air	fuel	ratio
sensor	current.	Therefore,	the	sensor	output	becomes	low	during	acceleration,	and	it	becomes	high	during	deceleration	with
the	throttle	valve	fully	c losed.	T he	ECM	monitors 	the	air	fuel	ratio	sensor	current	during	fuel-cut	and	detec ts 	any	abnormal
current	values .

I f	the	air	fuel	ratio	sensor	output	is 	3 .6 	mA 	or	more	for	more	than	3 	seconds 	of	cumulative	time,	the	ECM	interprets 	this 	as 	a
malfunction	in	the	air	fuel	ratio	sensor	and	sets 	DTC 	P2195	(high-s ide	s tuck).	I f	the	air	fuel	ratio	sensor	output	is 	less 	than
1.0 	mA 	for	more	than	3 	seconds 	of	cumulative	time,	the	ECM 	sets 	DTC 	P2196	(low-s ide	s tuc k).

MONITOR�STRATEGY

Related	DTC s
P2195:	A ir	fuel	ratio	sensor	(Bank	1 )	s ignal	s tuck	lean
P2196:	A ir	fuel	ratio	sensor	(Bank	1 )	s ignal	s tuck	rich

Required	Sensors/C omponents 	(Main) A ir	fuel	ratio	sensor

Required	Sensors/C omponents 	(Related) Heated	oxygen	sensor

Frequency	of	O peration Continuous

Duration
10	seconds :	Sens or	voltage	detec tion	monitor
3 	seconds:	Sensor	current	detec tion	monitor

MIL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS
ALL

Monitor	runs 	whenever	following	DTC s 	are
not	present

P0016	(V V T 	System	Bank	1 	-	M isalignment)
P0031,	P0032 	(A ir	Fuel	Ratio	Sensor	Heater	-	Sensor	1)



P0102,	P0103 	(Mass 	A ir	Flow	Meter)
P0112,	P0113 	(Intake	A ir	T emperature	Sensor)
P0115,	P0117 ,	P0118	(Engine	C oolant	Temperature	Sensor)
P0120,	P0121 ,	P0122,	P0123,	P 0220,	P0222,	P 0223,	P2135	(Throttle
Pos ition	Sensor)
P0125	(Insuffic ient	Engine	C oolant	T emperature	for	C losed	Loop)
P0128	(Thermostat)
P0171,	P0172 	(Fuel	System)
P0301,	P0302 ,	P0303,	P0304	(M is fire)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)
P0451,	P0452 ,	P0453	(EV A P 	System)
P0500	(V ehic le	Speed	Sensor)
P0505	(IA C 	V alve)

Sensor�Voltage�Detection�Monitor�(Lean�Side�Malfunction�P2195)

T ime	while	all	of	following	conditions 	met 2 	seconds 	or	more

Rear	heated	oxygen	sensor	voltage 0.15 	V 	or	more

T ime	after	engine	s tart 30 	seconds 	or	more

A ir	fuel	ratio	s ensor	s tatus A ctivated

Fuel	sys tem	s tatus C losed-loop

Engine Running

Sensor�Voltage�Detection�Monitor�(Rich�Side�Malfunction�P2196)

T ime	while	all	of	following	conditions 	met 2 	seconds 	or	more

Rear	heated	oxygen	sensor	voltage Below	0.6 	V

T ime	after	engine	s tart 30 	seconds 	or	more

A ir	fuel	ratio	s ensor	s tatus A ctivated

Fuel	sys tem	s tatus C losed-loop

Engine Running

Sensor�Current�Detection�Monitor�(P2195,�P2196)

Battery	voltage 11	V 	or	more

A tmospheric 	pressure 76	kP a	(570	mmHg)	or	higher

A ir-fuel	ratio	sensor	s tatus A ctivated

Engine	coolant	temperature 75°C 	(167°F)	or	more

C ontinuous 	time	of	fuel	cut 3 	to	10	seconds

TYPICAL�MALFUNCTION�THRESHOLDS
Sensor�Voltage�Detection�Monitor�(Lean�Side�Malfunction�P2195)

A ir-fuel	ratio	sensor	voltage More	than	3.8 	V 	for	10 	seconds

Sensor�Voltage�Detection�Monitor�(Rich�Side�Malfunction�P2196)



A ir-fuel	ratio	sensor	voltage Less 	than	2.8 	V 	for	10 	seconds

Sensor�Current�Detection�Monitor�(High�Side�Malfunction�P2195)

A ir-fuel	ratio	sensor	current	during	fuel	cut 3.6 	mA 	or	more

Sensor�Current�Detection�Monitor�(Low�Side�Malfunction�P2196)

A ir-fuel	ratio	sensor	current	during	fuel	cut Less 	than	1.0 	mA

MONITOR�RESULT
Refer	to	C hecking	Monitor	Status 	 	.

WIRING�DIAGRAM

CONFIRMATION�DRIVING�PATTERN
This 	confirmation	driving	pattern	is 	used	in	the	"P erform	C onfirmation	Driving	P attern"	procedure	of	the	following	diagnostic
troubleshooting	procedure.



Connect	the	Techs tream	to	the	DLC3 .1.
Turn	the	ignition	switch	to	O N.2.
Turn	the	Techstream	on.3.

C lear	the	DTC s	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.4 .
Turn	the	ignition	switch	off.5 .
Turn	the	ignition	switch	to	O N	and	turn	the	Techstream	on.6.
Start	the	engine,	and	warm	it	up	until	the	EC T 	reaches 	75°C 	(167°F)	or	more	(Step	"A ").7 .
O n	T echs tream,	enter	the	following	menus 	to	check	the	fuel-cut	s tatus :	Powertrain	/	Engine	and	EC T 	/	Data	Lis t	/
Idle	Fuel	C ut.

8 .

Drive	the	vehic le	at	between	38	and	75	mph	(60	and	120 	km/h)	for	at	leas t	10	minutes 	(Step	"B").

CAUTION:
When�performing�the�confirmation�driving�pattern,�obey�all�speed�limits�and�traffic�laws.

9.

Shift	the	transmiss ion	to	2nd	gear	(Step	"C ").10 .
A ccelerate	the	vehic le	to	40	mph	(64 	km/h)	or	more	by	depress ing	the	acc elerator	pedal	for	at	leas t	10	seconds
(Step	"D").

11 .

Soon	after	performing	s tep	"D"	above,	release	the	accelerator	pedal	for	at	leas t	4 	seconds 	without	depress ing	the
brake	pedal	in	order	to	execute	fuel-cut	control	(Step	"E ").

HINT:

Fuel-cut�is�performed�when�the�following�conditions�are�met:

A ccelerator	pedal	is 	fully	released.

12 .



Engine	speed	is 	2500 	rpm	or	more	(fuel	injec tion	returns 	at	1000 	rpm).

A llow	the	vehic le	to	decelerate	until	the	vehic le	speed	decreases 	to	less 	than	6 	mph	(10	km/h).13 .
Repeat	s teps 	"C "	through	"E "	above	at	leas t	3 	times	in	one	driving	c yc le.14 .
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	U tility	/	A ll	Readiness .15 .
Input	the	DTC :	P 2195	or	P2196.16 .
C heck	the	DTC 	judgment	result	[F].

TECHSTREAM
DISPLA Y

DESCRIPT ION

NORMA L
DTC 	judgment	completed
System	normal

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	c onditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	which	do	not	fulfill	DTC 	preconditions 	has 	reached	ECU
memory	limit

HINT:

I f	the	judgment	result	shows	A BNORMA L,	the	sys tem	has 	a	malfunc tion.
I f	the	judgment	result	shows	INCOMPLETE	or	UNKNOWN,	perform	s teps 	"B"	through	"F".

17 .

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	T rouble	C odes 	/
Pending.

18 .

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

19.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal	trip	and	check

for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunctioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

20 .

INSPECTION�PROCEDURE
HINT:

Malfunctioning�areas�can�be�identified�by�performing�the�Control�the�Injection�Volume�for�A/F�sensor�function�provided�in�the�Active
Test.�The�Control�the�Injection�Volume�for�A/F�sensor�function�can�help�to�determine�whether�the�Air�Fuel�Ratio�sensor,�Heated
Oxygen�sensor�and�other�potential�trouble�areas�are�malfunctioning.

The�following�instructions�describe�how�to�conduct�the�Control�the�Injection�Volume�for�A/F�sensor�operation�using�the�Techstream.

Connect	the	Techs tream	to	the	DLC3 .1.
Start	the	engine.2.
Turn	the	Techs tream	on.3.
Warm	up	the	engine	at	an	engine	speed	of	2500	rpm	for	approximately	90 	seconds .4.
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion	V olume	for	A /F	sensor.5 .
Perform	the	A c tive	Test	operation	with	the	engine	in	an	idling	condition	(press 	the	RIGHT 	or	LEFT 	button	to	change
the	fuel	injec tion	volume.)

6.

Monitor	the	output	voltages 	of	the	air	fuel	ratio	and	heated	oxygen	sensors 	(A FS	V oltage	B1	S1 	and	O 2S	B1	S2)7.



displayed	on	the	T echs tream.

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	sensor	operation	lowers 	the	fuel	injec tion	volume	by	12 .5%	or	inc reases 	the
injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.

TECHSTREAM	DISPLA Y 	(SENSO R) INJEC TION	VO LUME STA TUS VO LTA GE

A FS	V oltage	B1	S1
(A ir	fuel	ratio	s ensor)

+25% Rich Les s 	than	3.1 	V

-12.5% Lean More	than	3.4 	V

O 2S	B1	S2
(Heated	oxygen	sensor)

+25% Rich More	than	0.55 	V

-12.5% Lean Less 	than	0.4 	V

NOTICE:
The�air�fuel�ratio�sensor�has�an�output�delay�of�a�few�seconds�and�the�heated�oxygen�sensor�has�a�maximum�output�delay�of
approximately�20�seconds.

CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

1 -

2

A ir	fuel
ratio
sensor
A ir	fuel
ratio
sensor
heater
A ir	fuel
ratio
sensor
c ircuit

3

Heated
oxygen
sensor
Heated
oxygen
sensor
heater
Heated
oxygen
sensor
c ircuit



CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

4

Injec tor
Fuel
pressure
Gas	leak
from
exhaust
sys tem
(A ir	fuel
ratio
extremely
rich	or
lean)

Following	the	C ontrol	the	Injec tion	V olume	for	air	fuel	ratio	s ensor	procedure	enables 	technic ians 	to	check	and
graph	the	voltage	outputs 	of	both	the	air	fuel	ratio	and	heated	oxygen	sensors .
To	display	the	graph,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion
V olume	for	A /F	Sensor	/	A /F	C ontrol	System	/	A FS	V oltage	B1	S1	and	O 2S	B1 	S2;	then	pres s 	the	graph	button	on
the	Data	Lis t	view.

HINT:

Read	freeze	frame	data	us ing	the	T echs tream.	The	ECM 	records 	vehic le	and	driving	condition	information	as 	freeze
frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame	data	can	be	helpful	in	determining	whether
the	vehic le	was 	running	or	s topped,	whether	the	engine	was	warmed	up	or	not,	whether	the	air	fuel	ratio	was 	lean	or
rich,	as 	well	as 	other	data	recorded	at	the	time	of	a	malfunc tion.
A 	low	air	fuel	ratio	sensor	voltage	could	be	caused	by	a	rich	air	fuel	mixture.	C heck	for	conditions 	that	would	cause	the
engine	to	run	rich.
A 	high	air	fuel	ratio	sensor	voltage	could	be	caused	by	a	lean	air	fuel	mixture.	C heck	for	conditions 	that	would	cause
the	engine	to	run	lean.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�P2195�OR�P2196)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P2195	or	P 2196 A

P2195	or	P 2196	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P2195�and�P2196�are�output,�troubleshoot�those�DTCs�first.



A

A

B GO�TO�DTC�CHART

2. READ�VALUE�USING�TECHSTREAM�(TEST�VALUE�OF�AIR�FUEL�RATIO�SENSOR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Allow�the�vehicle�to�drive�in�accordance�with�the�drive�pattern�described�in�the�Confirmation�Driving�Pattern.

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Monitor�/�O2�Sensor.

(g)�Check�that�the�status�of�O2�Sensor�is�Complete.

I f	the	s tatus 	is 	s till	Incomplete,	perform	the	drive	pattern	inc reas ing	the	vehic le	speed	and	us ing	the	second	gear	to
decelerate	the	vehic le.

(h)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Monitor�/�O2�Sensor�/�Details�/�RANGE�B1�S1.

(i)�Check�the�test�value�of�the�air�fuel�ratio�sensor�output�current�during�fuel-cut.

Result:

RESULT PRO CEED	TO

Within	normal	range	(1.0 	mA 	or	more,	and	less 	than	3 .6 	mA ) A

O uts ide	normal	range	(Less 	than	1 .0 	mA ,	or	3 .6 	mA 	or	more) B

B REPLACE�AIR�FUEL�RATIO�SENSOR

3. READ�VALUE�USING�TECHSTREAM�(OUTPUT�VOLTAGE�OF�AIR�FUEL�RATIO�SENSOR)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Start�the�engine.

(c)�Turn�the�Techstream�on.

(d)�Warm�up�the�air-fuel�ratio�sensor�at�an�engine�speed�of�2500�rpm�for�90�seconds.

(e)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�A/F�Control�System�/�AFS�Voltage�B1
S1�and�Engine�Speed,�then�press�the�Record�button.



(f)�Check�the�air�fuel�ratio�sensor�voltage�three�times,�when�the�engine�is�in�each�of�the�following�conditions:

(1)	While	idling	(check	for	at	leas t	30 	seconds)
(2)	A t	an	engine	speed	of	approximately	2500	rpm	(without	any	sudden	changes 	in	engine	speed)
(3)	Raise	the	engine	speed	to	4000	rpm	and	then	quickly	release	the	ac celerator	pedal	so	that	the	throttle	valve	is 	fully
c losed.

Standard:

CONDIT IO N A IR	FUEL	RA T IO 	SENSO R	VO LTAGE	V ARIA T IO N REFERENCE

(1)	and	(2 ) Changes 	at	approximately	3 .3	V Between	3 .1	V 	and	3.5 	V

(3) Increases 	to	3 .8 	V 	or	more
This 	occurs 	during	engine	deceleration
(when	fuel-cut	performed)

HINT:

For�more�information,�see�the�diagrams�below.

HINT:

I f	the	output	voltage	of	the	air	fuel	ratio	sensor	remains 	at	approximately	3 .3 	V 	(see	Malfunction	C ondition	diagram)
under	any	conditions ,	inc luding	those	above,	the	air	fuel	ratio	sensor	may	have	an	open	c ircuit.	(This 	will	also	happen
if	the	air	fuel	ratio	sensor	heater	has 	an	open	c ircuit.)
I f	the	output	voltage	of	the	air	fuel	ratio	sensor	remains 	at	either	approximately	3 .8 	V 	or	more,	or	2 .8 	V 	or	less 	(see
Malfunction	C ondition	diagram)	under	any	conditions ,	inc luding	those	above,	the	air	fuel	ratio	sensor	may	have	a	short
c ircuit.
The	ECM	s tops 	fuel	injec tion	(fuel	cut)	during	engine	deceleration.	T his 	causes 	a	lean	condition	and	results 	in	a
momentary	inc rease	in	the	air	fuel	ratio	sensor	output	voltage.
The	ECM	must	es tablis h	a	c losed	throttle	valve	pos ition	learning	value	to	perform	fuel	cut.	I f	the	battery	terminal	has
been	reconnected,	the	vehic le	mus t	be	driven	over	10	mph	(16 	km/h)	to	allow	the	ECM 	to	learn	the	c losed	throttle
valve	pos ition.
When	the	vehic le	is 	driven:

The	output	voltage	of	the	air	fuel	ratio	s ensor	may	be	below	2.8 	V 	during	fuel	enrichment.	For	the	vehic le,	this
trans lates 	to	a	sudden	increase	in	speed	with	the	ac celerator	pedal	fully	depressed	when	trying	to	overtake
another	vehic le.	The	air	fuel	ratio	sensor	is 	functioning	normally.

The	air	fuel	ratio	s ensor	is 	a	current	output	element;	therefore,	the	c urrent	is 	converted	into	a	voltage	ins ide	the	ECM.
Measuring	the	voltage	at	the	connec tors 	of	the	air	fuel	ratio	sensor	or	ECM 	will	show	a	cons tant	voltage	result.

NG INSPECT�AIR�FUEL�RATIO�SENSOR�(HEATER�RESISTANCE)



OK

NEXT

A

NEXT

4. PERFORM�CONFIRMATION�DRIVING�PATTERN

5. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P2195�OR�P2196)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P2195	or	P 2196 A

No	output B

B CONFIRM�IF�VEHICLE�HAS�RUN�OUT�OF�FUEL�IN�PAST

6. REPLACE�AIR�FUEL�RATIO�SENSOR

(a)�Replace�the�air�fuel�ratio�sensor� 	.

7. PERFORM�CONFIRMATION�DRIVING�PATTERN



NEXT

A

OK

8. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P2195�OR�P2196)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P2195	or	P 2196 B

B REPLACE�ECM

9. CONFIRM�IF�VEHICLE�HAS�RUN�OUT�OF�FUEL�IN�PAST

NO CHECK�FOR�INTERMITTENT�PROBLEMS

YES DTC�CAUSED�BY�RUNNING�OUT�OF�FUEL

10. INSPECT�AIR�FUEL�RATIO�SENSOR�(HEATER�RESISTANCE)�

NG REPLACE�AIR�FUEL�RATIO�SENSOR

11. CHECK�HARNESS�AND�CONNECTOR�(AIR�FUEL�RATIO�SENSOR�-�ECM)



OK

OK

(a)�Disconnect�the�air�fuel�ratio�sensor�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNEC TIO N CONDIT ION SPEC IFIED	CONDIT IO N

B92-1 	(HA 1A )	-	B31-109	(HA 1A )

A lways Below	1	ΩB92-3 	(A 1A+)	-	B31-112	(A 1A+)

B92-4 	(A 1A -)	-	B31-113 	(A 1A -)

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNEC T IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

B92-1 	(HA 1A )	or	B31-109 	(HA 1A )	-	Body
ground

A lways 10	kΩ 	or	higher
B92-3 	(A 1A+)	or	B31-112	(A 1A+)	-	Body
ground

B92-4 	(A 1A -)	or	B31-113	(A 1A -)	-	Body
ground

(d)�Reconnect�the�air�fuel�ratio�sensor�connector.

(e)�Reconnect�the�ECM�connector.

NG
REPAIR�OR�REPLACE�HARNESS
OR�CONNECTOR�(AIR�FUEL
RATIO�SENSOR�-�ECM)

12. CHECK�INTAKE�SYSTEM

(a)�Check�the�intake�system�for�vacuum�leaks� 	.

OK:
No	leaks 	in	intake	sys tem.

NG REPAIR�OR�REPLACE�INTAKE�SYSTEM



OK

OK

NEXT

NEXT

13. CHECK�FUEL�PRESSURE

(a)�Check�the�fuel�pressure� 	.

NG REPAIR�OR�REPLACE�FUEL�SYSTEM

14. INSPECT�FUEL�INJECTOR

(a)�Check�the�injector�injection�(whether�fuel�volume�is�high�or�low,�and�whether�injection�pattern�is�poor)�
.

NG REPLACE�FUEL�INJECTOR

15. REPLACE�AIR�FUEL�RATIO�SENSOR

(a)�Replace�the�air�fuel�ratio�sensor� 	.

16. PERFORM�CONFIRMATION�DRIVING�PATTERN

17. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P2195�OR�P2196)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.



A

NEXT

NEXT

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes�/�Pending.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P2195	or	P 2196 B

B REPLACE�ECM

18. CONFIRM�IF�VEHICLE�HAS�RUN�OUT�OF�FUEL�IN�PAST

NO CHECK�FOR�INTERMITTENT�PROBLEMS

YES DTC�CAUSED�BY�RUNNING�OUT�OF�FUEL

19. REPLACE�AIR�FUEL�RATIO�SENSOR

(a)�Replace�the�air�fuel�ratio�sensor� 	.

20. PERFORM�CONFIRMATION�DRIVING�PATTERN

21. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P2195�OR�P2196)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.



(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO C EED	TO

No	output A

P2195	or	P 2196	(A ir	fuel	ratio	sensor	pending	DTC s) B

B REPLACE�ECM

A END



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000PFZ0A LX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2121:	Throttle	/	P edal	P os ition	Sensor	/	Switch
"D"	C ircuit	Range	/	P erformance	(2010	C orolla)

DTC P2121 Throttle�/�Pedal�Position�Sensor�/�Switch�"D"�Circuit�Range�/�Performance

DESCRIPTION
HINT:

This 	DTC 	relates 	to	the	A c celerator	P edal	P os ition	(A PP )	sensor.

Refer	to	DTC 	P 2120 	 	.

DTC
NO .

DTC 	DETECT IO N	CONDIT IO N TROUBLE 	A REA

P2121
Difference	between	V PA 	and	V PA 2 	les s 	than	0 .4	V ,	or
more	than	1 .2 	V 	for	0 .5 	seconds
(1 	trip	detec tion	logic)

A ccelerator	pedal
pos ition	sensor

ECM

MONITOR�DESCRIPTION
The	accelerator	pedal	pos ition	sensor	is 	mounted	on	the	ac celerator	pedal	bracket.	The	accelerator
pedal	pos ition	sensor	has 	2 	sensor	elements 	and	2 	s ignal	outputs :	V PA 	and	V PA 2.	V PA 	is 	used	to
detec t	the	ac tual	accelerator	pedal	angle	(used	for	engine	control)	and	V PA 2 	is 	used	to	detec t
malfunctions 	in	V PA .	When	the	difference	between	the	output	voltages 	of	V PA 	and	V PA 2	deviates 	from
the	s tandard,	the	ECM	determines 	that	the	accelerator	pedal	pos ition	sensor	is 	malfunctioning.	The
ECM	turns 	on	the	MIL	and	the	DTC 	is 	set.

MONITOR�STRATEGY

Related	DTC s P2121:	A ccelerator	pedal	pos ition	sensor	rationality

Required	Sensors/C omponents 	(Main) A ccelerator	pedal	pos ition	sensor

Required	Sensors/C omponents 	(Related) -

Frequency	of	O peration Continuous

Duration 0.5 	seconds

MIL	O peration Immediate

Sequence	of	O peration None



TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

E ither	of	following	conditions 	1 	or	2 	met: -

1 .	T ime	after	Ignition	switch	O FF	to	O N 0.012	seconds 	or	more

2 .	E lec tronic 	throttle	ac tuator	power O N

TYPICAL�MALFUNCTION�THRESHOLDS

Difference	between	V PA 	voltage	(learned	value)	and	V PA 2 	voltage
(learned	value)

Less 	than	0.4	V ,	or	more	than
1 .2 	V

CONFIRMATION�DRIVING�PATTERN

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	ON.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Fully	depress 	and	release	the	ac celerator	pedal	[B].6 .
C heck	that	20 	seconds 	or	more	have	elapsed	s ince	the	DTC s 	were	c leared.7 .
Enter	the	following	menus :	P owertrain	/	Engine	and	ECT 	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 2121 .9 .
C heck	the	DTC 	judgment	result	[C ].10.



TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

I f	the	judgment	result	shows 	A BNORMA L,	the	sys tem	has 	a	malfunction.
I f	the	judgment	result	shows 	INCOMPLETE 	or	UNKNOWN,	perform	s teps 	[B]	and	[C ]
again.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/
T rouble	C odes 	/	P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

FAIL-SAFE
The	accelerator	pedal	pos ition	sensor	has 	two	(main	and	sub)	sensor	c ircuits .	I f	a	malfunc tion	occurs 	in
either	of	the	sensor	c ircuits ,	the	ECM	detec ts 	the	abnormal	s ignal	voltage	difference	between	the	two
sensor	c ircuits 	and	switches 	to	limp	mode.	In	limp	mode,	the	func tioning	c ircuit	is 	used	to	calculate	the
accelerator	pedal	opening	angle	to	allow	the	vehic le	to	continue	driving.	I f	both	c ircuits 	malfunc tion,	the
ECM	regards 	the	opening	angle	of	the	accelerator	pedal	as 	being	fully	c losed.	In	this 	case,	the	throttle
valve	remains 	c losed	as 	if	the	engine	is 	idling.

I f	a	pass 	condition	is 	detec ted	and	then	the	ignition	switch	is 	turned	to	off,	the	fail-safe	operation	s tops
and	the	sys tem	returns 	to	a	normal	condition.



A

WIRING�DIAGRAM
Refer	to	DTC 	P 2120 	 	.

INSPECTION�PROCEDURE
HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as
freeze�frame�data�the�moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in
determining�whether�the�vehicle�was�running�or�stopped,�whether�the�engine�was�warmed�up�or�not,�whether
the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the�time�of�a�malfunction.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P2121)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P2121 A

P2121	and	other	DTC s B

HINT:

If�any�DTCs�other�than�P2121�are�output,�troubleshoot�those�DTCs�first.

B GO�TO�DTC�CHART

2. READ�VALUE�USING�TECHSTREAM�(ACCELERATOR�POSITION�SENSOR)�
NG REPLACE�ACCELERATOR�PEDAL�ROD�ASSEMBLY



NEXT

OK CHECK�FOR�INTERMITTENT�PROBLEMS

3. REPLACE�ACCELERATOR�PEDAL�ROD�ASSEMBLY

(a)�Replace�the�accelerator�pedal�rod�assembly� 	.

4. CHECK�WHETHER�DTC�OUTPUT�RECURS�(ACCELERATOR�PEDAL�POSITION�SENSOR
DTCS)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.

(e)�Start�the�engine.

(f)�Allow�the�engine�to�idle�for�15�seconds.

(g)�Fully�depress�and�release�the�accelerator�pedal�several�times�quickly.

(h)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(i)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P2121 A

No	output B

B END

A REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM0000028K604GX

Title:�2A Z-FE 	ENGINE 	CONTRO L:	SFI	SYSTEM:	P 2237-P 2239,P 2252,P2253:	O xygen	(A /F)	Sensor	Pumping	C urrent
C ircuit	/	O pen	(Bank	1 	Sensor	1)	(2010	C orolla)

DTC P2237 Oxygen�(A/F)�Sensor�Pumping�Current�Circuit�/�Open�(Bank�1�Sensor�1)

DTC P2238 Oxygen�(A/F)�Sensor�Pumping�Current�Circuit�Low�(Bank�1�Sensor�1)

DTC P2239 Oxygen�(A/F)�Sensor�Pumping�Current�Circuit�High�(Bank�1�Sensor�1)

DTC P2252 Oxygen�(A/F)�Sensor�Reference�Ground�Circuit�Low�(Bank�1�Sensor�1)

DTC P2253 Oxygen�(A/F)�Sensor�Reference�Ground�Circuit�High�(Bank�1�Sensor�1)

DESCRIPTION
HINT:

A lthough	the	DTC 	titles 	say	oxygen	sensor,	these	DTC s 	relate	to	the	air	fuel	ratio	s ensor.
Sensor	1 	refers 	to	the	sensor	mounted	in	front	of	the	three-way	catalytic 	c onverter	and	located	near	the	engine
assembly.

The	air	fuel	ratio	s ensor,	which	is 	loc ated	between	the	exhaust	manifold	and	catalys t,	cons is ts 	of	alloyed	metal	elements
and	a	heater.

Depending	on	the	engine	operating	conditions ,	the	heater	heats 	the	sensor	elements 	to	ac tivate	them.	Battery	voltage	is
applied	to	the	heater,	the	sensor	ground	is 	c ontrolled	by	the	ECM	us ing	a	duty	ratio.

The	sensor	elements 	convert	the	oxygen	concentration	in	the	exhaust	gas 	into	voltage	values 	to	output.	Based	on	the
voltage,	the	ECM	determines 	the	air-fuel	ratio	and	regulates 	the	fuel	injec tion	volume	depending	on	the	air-fuel	ratio	and
engine	operating	conditions .	T he	voltage	changes 	between	0.6 	V 	and	4.5 	V 	while	the	engine	is 	running.	I f	the	air-fuel	ratio	is
lean,	which	means 	the	oxygen	concentration	in	the	exhaust	gas 	is 	high,	the	voltage	is 	high.	I f	the	air-fuel	ratio	is 	rich,	which
means 	the	oxygen	concentration	in	the	exhaust	gas 	is 	low,	the	voltage	is 	low.



DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE 	A REA

P2237
O pen	in	the	c ircuit	between	terminals 	A 1A+	and	A 1A -	of	the	air
fuel	ratio	s ensor	while	engine	is 	running
(2	trip	detec tion	logic )

O pen	in	air	fuel	ratio	sensor
(sensor	1)	c ircuit
A ir	fuel	ratio	sensor	(sensor	1)
ECM

P2238

A ny	of	the	following	conditions 	are	met
(2	trip	detec tion	logic )

A ir	fuel	ratio	sensor	output	drops 	while	engine	is 	running.

V oltage	at	terminal	A 1A+	is 	0 .5 	V 	or	less .

V oltage	difference	between	terminals 	A 1A+	and	A 1A -	is
0.1 	V 	or	less .

O pen	or	short	in	air	fuel	ratio
sensor	(sensor	1)	c ircuit
A ir	fuel	ratio	sensor	(sensor	1)
ECM

P2239
A 1A+	voltage	more	than	4 .5 	V
(2	trip	detec tion	logic )

O pen	or	short	in	air	fuel	ratio
sensor	(sensor	1)	c ircuit
A ir	fuel	ratio	sensor	(sensor	1)
ECM

MONITOR�DESCRIPTION
These	DTC s	are	output	when	there	is 	an	open	or	short	in	the	air	fuel	ratio	s ensor	c ircuit,	or	if	air	fuel	ratio	s ensor	output
drops .	T o	detec t	these	problems ,	the	voltage	of	the	air	fuel	ratio	sensor	is 	monitored	when	turning	the	ignition	switch	to	the



ON	pos ition,	and	the	admittance	(admittance	is 	an	elec trical	term	that	indicates 	the	ease	of	flow	of	current)	is 	checked	while
driving.	I f	the	voltage	of	the	air	fuel	ratio	sensor	is 	between	0.6 	V 	and	4.5 	V ,	it	is 	cons idered	normal.	I f	the	voltage	is 	out	of
the	spec ified	range,	or	the	admittance	is 	less 	than	the	s tandard	value,	the	ECM 	will	determine	that	there	is 	a	malfunction	in
the	air	fuel	ratio	sensor.	I f	the	same	malfunction	is 	detec ted	in	next	driving	cyc le,	the	MIL	will	be	illuminated	and	a	DTC 	will
be	s tored.

MONITOR�STRATEGY

Related	DTC s

P2237:	A ir	fuel	ratio	sensor	open	c ircuit	between	A 1A+	and	A 1A -
P2238:	A ir	fuel	ratio	sensor	short	c ircuit	between	A 1A+	and	A 1A -
P2238:	A ir	fuel	ratio	sensor	short	c ircuit	between	A 1A+	and	GND
P2238:	A ir	fuel	ratio	sensor	low	impedance
P2239:	A ir	fuel	ratio	sensor	short	c ircuit	between	A 1A+	and	+B
P2252:	A ir	fuel	ratio	sensor	short	c ircuit	between	A 1A -	and	GND
P2253:	A ir	fuel	ratio	sensor	short	c ircuit	between	A 1A -	and	+B

Required	Sensors/C omponents 	(Main) A ir	fuel	ratio	sensor

Required	Sensors/C omponents 	(Related)
Engine	coolant	temperature	sensor
C rankshaft	pos ition	sensor

Frequency	of	O peration C ontinuous

Duration
10	seconds :	P2237	(O pen	c ircuit)	and	P 2238	(Low	Impedance)
5	seconds:	O ther

MIL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are
not	present

P0016	(V V T 	System	Bank	1 	-	M isalignment)
P0031,	P0032 	(A ir	Fuel	Ratio	Sensor	Heater	-	Sensor	1)
P0102,	P0103 	(Mass 	A ir	Flow	Meter)
P0112,	P0113 	(Intake	A ir	T emperature	Sensor)
P0115,	P0117 ,	P0118	(Engine	C oolant	Temperature	Sensor)
P0120,	P0121 ,	P0122,	P0123,	P 0220,	P0222,	P 0223,	P2135	(Throttle
Pos ition	Sensor)
P0125	(Insuffic ient	Engine	C oolant	T emperature	for	C losed	Loop)
P0128	(Thermostat)
P0171,	P0172 	(Fuel	System)
P0301,	P0302 ,	P0303,	P0304	(M is fire)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)
P0451,	P0452 ,	P0453	(EV A P 	System)
P0500	(V ehic le	Speed	Sensor)
P0505	(IA C 	V alve)

P2237�(Air�Fuel�Ratio�Sensor�Open�Circuit�Between�A1A+�and�A1A-)

Estimated	sensor	temperature 450	to	550°C 	(842	to	1022°F)

Engine Running

Battery	voltage 11	V 	or	more

P2238�(Air�Fuel�Ratio�Sensor�Low�Impedance)



Estimated	sensor	temperature 700	to	800°C 	(1292	to	1472°F)

Engine	coolant	temperature 10°C 	(50°F)	or	higher

Fuel	cut No	executed

Other

Battery	voltage 11	V 	or	more

Ignition	switch ON

T ime	after	ignition	switch	is 	O FF	to	O N 5	seconds 	or	more

TYPICAL�MALFUNCTION�THRESHOLDS
P2237�(Air�Fuel�Ratio�Sensor�Open�Circuit�Between�A1A+�and�A1A-)

A ir	fuel	ratio	s ensor	admittance Below	0.002	1/Ω

P2238�(Air�Fuel�Ratio�Sensor�Low�Impedance)

A ir	fuel	ratio	s ensor	admittance Below	0.022	1/Ω

P2238�(Air�Fuel�Ratio�Sensor�Short�Circuit �Between�A1A+�and�GND)

A /F+	terminal	voltage 0.5 	V 	or	less

P2239�(Air�Fuel�Ratio�Sensor�Short�Circuit �Between�A1A+�and�+B)

A /F+	terminal	voltage More	than	4.5 	V

P2252�(Air�Fuel�Ratio�Sensor�Short�Circuit �Between�A1A-�and�GND)

A /F-	terminal	voltage 0.5 	V 	or	less

P2253�(Air�Fuel�Ratio�Sensor�Short�Circuit �Between�A1A-�and�+B)

A /F-	terminal	voltage More	than	4.5 	V

P2238�(Air�Fuel�Ratio�Sensor�Short�Circuit �Between�A1A+�and�A1A-)

Difference	between	A /F+	terminal	and	A /F-	terminal	voltage 0 .1 	V 	or	less

COMPONENT�OPERATING�RANGE

A ir	fuel	ratio	s ensor	admittance 0 .002	1 /Ω 	or	more

A 1A+	terminal	voltage 0.5 	to	4 .5 	V

A 1A -	terminal	voltage 0.5 	to	4 .5 	V

Difference	between	A 1A+	and	A 1A -	terminal	voltages 0.1 	to	0 .8 	V

CONFIRMATION�DRIVING�PATTERN



Connect	the	Techs tream	to	the	DLC3 .1.
Turn	the	ignition	switch	to	O N	and	turn	the	Techstream	on.2.

C lear	the	DTC s	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
Turn	the	ignition	switch	off.4 .
Turn	the	ignition	switch	to	O N	and	turn	the	Techstream	on	[A ].5 .
Start	the	engine	and	wait	2 	minutes .6.
Enter	the	following	menus:	P owertrain	/	Engine	/	U tility	/	A ll	Readines s .7.
Input	the	DTC :	P 2237,	P2238,	P 2239,	P2252	or	P2253.8.
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT ION

NORMA L
DTC 	judgment	completed
System	normal

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	c onditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	which	do	not	fulfill	DTC 	preconditions 	has 	reached	ECU
memory	limit

HINT:

I f	the	judgment	result	shows	A BNORMA L,	the	sys tem	has 	a	malfunc tion.
I f	the	judgment	result	shows	INCOMPLETE	or	UNKNOWN,	idle	the	engine	for	3 	minutes 	and	c heck	the	DTC
judgment	result	again	[C ].

9 .

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	/	T rouble	C odes 	/	P ending.10 .
Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal	trip	and	check12.



for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunctioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

WIRING�DIAGRAM
Refer	to	DTC 	P2195	 	.

INSPECTION�PROCEDURE
HINT:

Malfunctioning�areas�can�be�identified�by�performing�the�Control�the�Injection�Volume�for�A/F�sensor�Active�Test.�The�Control�the
Injection�Volume�for�A/F�sensor�function�can�help�to�determine�whether�the�air�fuel�ratio�sensor,�heated�oxygen�sensor�and�other
potential�trouble�areas�are�malfunctioning.

The�following�instructions�describe�how�to�conduct�the�Control�the�Injection�Volume�for�A/F�sensor�operation�using�the�Techstream.

Connect	the	Techs tream	to	the	DLC3 .1.
Start	the	engine.2.
Turn	the	Techs tream	on.3.
Warm	up	the	engine	at	2500 	rpm	for	approximately	90 	seconds .4.
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion	V olume	for	A /F	sensor.5 .
Perform	the	A c tive	Test	operation	with	the	engine	in	an	idling	condition	(press 	the	RIGHT 	or	LEFT 	button	to	change
the	fuel	injec tion	volume.)

6.

Monitor	the	output	voltages 	of	the	air	fuel	and	heated	oxygen	sensors 	(A FS	V oltage	B1 	S1 	and	O 2S	B1 	S2)	displayed
on	the	T echs tream.

7.

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	sensor	ac tive	tes t	lowers 	the	fuel	injec tion	volume	by	12.5%	or	inc reases
the	injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.

TECHSTREAM	DISPLA Y 	(SENSO R) INJEC TION	VO LUME STA TUS VO LTA GE

A FS	V oltage	B1	S1
(A ir	Fuel	Ratio)

+25% Rich Les s 	than	3.1 	V

-12.5% Lean More	than	3.4 	V

O 2S	B1	S2
(Heated	O xygen)

+25% Rich More	than	0.55 	V

-12.5% Lean Less 	than	0.4 	V

NOTICE:
The�air�fuel�ratio�sensor�has�an�output�delay�of�a�few�seconds�and�the�heated�oxygen�sensor�has�a�maximum�output�delay�of
approximately�20�seconds.

CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

1 -



CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

2

A ir	fuel
ratio
sensor
A ir	fuel
ratio
sensor
heater
A ir	fuel
ratio
sensor
c ircuit

3

Heated
oxygen
sensor
Heated
oxygen
sensor
heater
Heated
oxygen
sensor
c ircuit

4

Injec tor
Fuel
pressure
Gas	leak
from
exhaust
sys tem
(A ir	fuel
ratio
extremely
rich	or
lean)

Following	the	C ontrol	the	Injec tion	V olume	for	A /F	sensor	procedure	enables 	technic ians 	to	c heck	and	graph	the
voltage	outputs 	of	both	the	air	fuel	ratio	and	heated	oxygen	sensors .
To	display	the	graph,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion
V olume	for	A /F	Sensor	/	A /F	C ontrol	System	/	A FS	V oltage	B1	S1	and	O 2S	B1 	S2;	then	pres s 	the	graph	button	on
the	Data	Lis t	view.

HINT:

Read�freeze�frame�data�using�the�Techstream.�The�ECM�records�vehicle�and�driving�condition�information�as�freeze�frame�data�the
moment�a�DTC�is�stored.�When�troubleshooting,�freeze�frame�data�can�be�helpful�in�determining�whether�the�vehicle�was�running�or
stopped,�whether�the�engine�was�warmed�up�or�not,�whether�the�air�fuel�ratio�was�lean�or�rich,�as�well�as�other�data�recorded�at�the
time�of�a�malfunction.

PROCEDURE



OK

NEXT

1. CHECK�HARNESS�AND�CONNECTOR�(AIR�FUEL�RATIO�SENSOR�-�ECM)

(a)�Disconnect�the�air�fuel�ratio�sensor�connector.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNEC TIO N CONDIT ION SPEC IFIED	CONDIT IO N

B92-1 	(HA 1A )	-	B31-109	(HA 1A )

A lways Below	1	ΩB92-3 	(A 1A+)	-	B31-112	(A 1A+)

B92-4 	(A 1A -)	-	B31-113 	(A 1A -)

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNEC T IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

B92-1 	(HA 1A )	or	B31-109 	(HA 1A )	-	Body
ground

A lways 10	kΩ 	or	higher
B92-3 	(A 1A+)	or	B31-112	(A 1A+)	-	Body
ground

B92-4 	(A 1A -)	or	B31-113	(A 1A -)	-	Body
ground

(d)�Reconnect�the�air�fuel�ratio�sensor�connector.

(e)�Reconnect�the�ECM�connector.

NG
REPAIR�OR�REPLACE�HARNESS
OR�CONNECTOR�(AIR�FUEL
RATIO�SENSOR�-�ECM)

2. REPLACE�AIR�FUEL�RATIO�SENSOR

(a)�Replace�the�air�fuel�ratio�sensor� 	.



NEXT

3. PERFORM�CONFIRMATION�DRIVING�PATTERN

(a)�Drive�the�vehicle�referring�to�the�Confirmation�Driving�Pattern�on�DTC�P2195� 	.

4. CHECK�WHETHER�DTC�OUTPUT�RECURS

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�pending�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P 2237,	P2238 ,	P2239,	P2252	or	P2253 B

B REPLACE�ECM

A END



Last�Modif ied:�3-10-2010 6 .4	C From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000002BHC 020X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2420:	Evaporative	Emiss ion	System	Switching
V alve	C ontrol	C ircuit	H igh	(2010	C orolla)

DTC P2420 Evaporative�Emission�System�Switching�Valve�Control�Circuit�High

DTC�SUMMARY

DTC
NO .

MONITO RING
ITEM

MA LFUNCT IO N
DETEC TIO N
CONDIT ION

TROUBLE	A REA DETEC TION
T IM ING

DETEC TIO N
LOGIC

P2420
V ent	valve
s tuck	open
(vent)

Following	condition
met	during	key-off
EV A P 	monitor:

EV A P
pressure
change
when	vent
valve
c losed
(O N)	les s
than	0 .3
kP a-g
(2 .25
mmHg-g)

C anis ter	pump
module
(Reference
orifice,	leak
detec tion
pump,	vent
valve)
C onnec tor/wire
harness
(C anis ter	pump
module	-	ECM)
ECM

While
ignition
switch	O FF

2	trip

HINT:

The�vent�valve�is�built�into�the�canister�pump�module.

DESCRIPTION
The	desc ription	can	be	found	in	the	EV A P 	(Evaporative	Emiss ion)	System	 	.

INSPECTION�PROCEDURE
Refer	to	the	EV A P 	System	 	.

HINT:

Unit�expressions

[kP a-a	(mmHg-a)]	denotes 	absolute	pres sure.
[kP a-g	(mmHg-g)]	denotes 	gauge	pressure	(relative	pressure).
O n	the	T echstream,	choose	the	unit	of	measurement	according	to	the	inspection	procedure.



MONITOR�DESCRIPTION
5	hours* 	after	the	ignition	switch	is 	turned	off,	the	leak	detec tion	pump	creates 	negative	pressure
(vacuum)	in	the	EV A P 	sys tem.	The	ECM	monitors 	for	leaks 	and	ac tuator	malfunc tions 	based	on	the
EV A P 	pressure.

HINT:

*:�If�the�engine�coolant�temperature�is�not�below�35°C�(95°F)�5�hours�after�the�ignition�switch�is�turned�to�off,
the�monitor�check�starts�2�hours�later.�If�it�is�still�not�below�35°C�(95°F)�7�hours�after�the�ignition�switch�is
turned�to�off,�the�monitor�check�starts�2.5�hours�later.

SEQUENC E O PERA T IO N DESCRIPT IO N DURAT IO N

- ECM	activation
The	key-off	monitor	is 	ac tivated	by	soak	timer	5 ,	7 	or
9 .5 	hours 	after	ignition	switch	turned	O FF.

-

A
A tmospheric
pressure
measurement

V ent	valve	is 	turned	O FF	(vent)	and	the	EV A P 	sys tem
pressure	is 	measured	by	the	ECM	in	order	to	regis ter
atmospheric 	pressure.
I f	pressure	in	EV A P 	sys tem	is 	not	between	70 	kP a-a
and	110	kP a-a	(525	mmHg-a	and	825	mmHg-a),	the
ECM	cancels 	EV A P 	sys tem	monitor.

60	seconds

B
Firs t	reference
pressure
measurement

In	order	to	determine	the	reference	pressure,	the	leak
detec tion	pump	creates 	negative	pressure	(vacuum)
through	the	reference	orifice	and	then	the	ECM
checks 	if	the	leak	detec tion	pump	and	vent	valve
operate	normally.

60	seconds

C
EV A P 	sys tem
pressure
measurement

V ent	valve	turned	ON	(c losed)	to	shut	the	EV A P
sys tem.
Negative	pressure	(vacuum)	c reated	in	the	EV A P
sys tem,	and	the	EV A P 	sys tem	pressure	then
measured.
The	measured	value	is 	memorized	as 	it	will	be	used	in
the	leak	check.
I f	the	EV A P 	pressure	does 	not	s tabilize	within	15
minutes ,	the	ECM	cancels 	the	EV A P 	sys tem	monitor.

15
minutes*

D
Purge	V SV
monitor

P urge	V SV 	is 	opened	and	then	the	EV A P 	sys tem
pressure	is 	measured	by	the	ECM.
A 	large	increase	indicates 	normality.

10	seconds

E
Second	reference
pressure
measurement

A fter	a	second	reference	pressure	measurement,	the
leak	check	is 	performed	by	comparing	the	firs t	and
second	reference	pressure.
I f	s tabilized	sys tem	pressure	is 	higher	than	the
second	reference	pressure,	the	ECM	determines 	that
the	EV A P 	sys tem	is 	leaking.

60	seconds

- Final	check
A tmospheric 	pressure	is 	measured	and	then	the
monitor	result	is 	recorded	by	the	ECM.

-



*:	I f	only	a	small	amount	of	fuel	is 	in	the	fuel	tank,	it	takes 	longer	for	the	EV A P 	pressure	to	s tabilize.

P2420:	V ent	valve	s tuck	open	(vent)

In	operation	C ,	the	vent	valve	turns 	ON	(c loses )	and	the	EV A P 	sys tem	pressure	is 	then	measured	by
the	ECM	us ing	the	canis ter	pressure	sensor	to	conduct	an	EV A P 	leak	check.	I f	the	pressure	does 	not
inc rease	when	the	vent	valve	is 	open,	the	ECM	interprets 	this 	as 	the	vent	valve	being	s tuck	open.	The
ECM	illuminates 	the	MIL	and	sets 	the	DTC .



MONITOR�STRATEGY

Required	Sensors/C omponents Purge	V SV 	and	canis ter	pump	module

Frequency	of	O peration O nce	per	driving	c yc le

Duration Within	2 	minutes 	(varies 	with	amount	of	fuel	in	tank)

M IL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not	present None

EVA P 	key-off	monitor	runs 	when	all	of	following	conditions 	are
met

-

A tmospheric 	pressure
70 	to	110	kPa-a	(525	to	825
mmHg-a)

Battery	voltage 10 .5	V 	or	more

V ehic le	speed Below	2.5 	mph	(4 	km/h)

Ignition	switch O FF

T ime	after	key	off 5 	or	7 	or	9 .5 	hours



C anis ter	pressure	sensor	malfunction	(P 0451 ,	P0452	and
P 0453)

Not	detec ted

P urge	V SV Not	operated	by	scan	tool

V ent	valve Not	operated	by	scan	tool

Leak	detec tion	pump Not	operated	by	scan	tool

Both	of	following	conditions 	are	met	before	key	off C onditions 	1 	and	2

1 .	Duration	that	vehic le	driven 5	minutes 	or	more

2 .	EV A P 	purge	operation P erformed

Engine	coolant	temperature 4 .4 	to	35°C 	(40	to	95°F)

Intake	air	temperature 4.4 	to	35°C 	(40	to	95°F)

TYPICAL�MALFUNCTION�THRESHOLDS

EVA P 	pressure	change	after	EV A P 	canis ter	vent	valve	ON Less 	than	0 .3	kP a-g	(2.25 	mmHg-g)

CONFIRMATION�DRIVING�PATTERN

NOTICE:

The	Evaporative	Sys tem	C heck	(A utomatic 	Mode)	cons is ts 	of	5 	s teps 	performed	automatically	by
the	T echstream.	I t	takes 	a	maximum	of	approximately	18 	minutes .
Do	not	perform	the	Evaporative	Sys tem	C heck	when	the	fuel	tank	is 	more	than	90%	full	because
the	cut-off	valve	may	be	c losed,	making	the	fuel	tank	leak	check	unavailable.
Do	not	run	the	engine	during	this 	operation.



When	the	temperature	of	the	fuel	is 	35°C 	(95°F)	or	higher,	a	large	amount	of	vapor	forms	and	any
check	results 	become	inaccurate.	When	performing	the	Evaporative	Sys tem	C heck,	keep	the	fuel
temperature	below	35°C 	(95°F).

C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.3 .
T urn	the	ignition	switch	off.4 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].5 .
Enter	the	following	menus :	P owertrain	/	Engine	and	ECT 	/	U tility	/	Evaporative	Sys tem	C heck
/	A utomatic 	Mode.

6 .

A fter	the	"Evaporative	System	Check"	is 	completed,	check	for	A ll	Readiness 	by	entering	the
following	menus:	Powertrain	/	Engine	and	EC T 	/	U tility	/	A ll	Readiness .

7 .

Input	the	DTC :	P 2420 .8 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

9 .

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/
T rouble	C odes 	/	P ending.

10.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

11.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

12.



MONITOR�RESULT
Refer	to	C hecking	Monitor	Status 	 	.



Last�Modif ied:�3-10-2010 6.4 	C From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000000WC205SX

Title:�2A Z-FE 	ENGINE 	CONTRO L:	SFI	SYSTEM:	P 2A 00:	A /F	Sensor	C ircuit	Slow	Response	(Bank	1 	Sensor	1 )	(2010
C orolla)

DTC P2A00 A/F�Sensor�Circuit�Slow�Response�(Bank�1�Sensor�1)

DESCRIPTION
HINT:

Refer	to	DTC 	P2195	 	.
Sensor	1 	refers 	to	the	sensor	mounted	in	front	of	the	three-way	catalytic 	c onverter	and	located	near	the	engine
assembly.

DTC
NO .

DTC 	DETEC TIO N	CONDIT IO N TROUBLE 	A REA

P2A 00
C alculated	value	for	A ir	Fuel	Ratio	(A /F)	sensor	response	rate
deterioration	level	is 	less 	than	threshold

A ir	fuel	ratio	sensor	(bank	1
sensor	1)
A ir	fuel	ratio	sensor	heater
(bank	1 	sensor	1)
ECM

MONITOR�DESCRIPTION
A fter	engine	is 	warmed	up,	the	ECM	performs	air-fuel	ratio	feedback	control	to	maintain	the	air-fuel	ratio	at	the
s toichiometric 	level.	In	addition,	ac tive	air	fuel	ratio	control	is 	performed	for	approximately	10 	seconds 	after	preconditions
are	met	in	order	to	measure	the	air	fuel	ratio	sensor	response	rate.	During	ac tive	air	fuel	ratio	control,	the	ECM 	forc ibly
inc reases 	and	dec reases 	the	injec tion	volume	a	certain	amount,	based	on	the	s toichiometric 	air-fuel	ratio	learned	during
normal	air-fuel	ratio	c ontrol,	and	measures 	the	air	fuel	ratio	sensor	response	rate.	The	ECM	receives 	a	s ignal	from	the	air
fuel	ratio	sensor	while	performing	ac tive	air	fuel	ratio	control	and	uses 	it	to	calculate	the	air	fuel	ratio	sensor	response	rate
deterioration	level.

I f	the	value	for	air	fuel	ratio	sensor	response	rate	deterioration	level	is 	beyond	the	threshold,	the	ECM	interprets 	this 	as 	a
malfunction	and	sets 	the	DTC .



MONITOR�STRATEGY

Related	DTC s P2A 00:	A ir	fuel	ratio	sensor	(bank	1)	s low	response

Required	Sensors/C omponents 	(Main) A ir	fuel	sensor

Required	Sensors/C omponents 	(Related) V ehic le	speed	sensor,	C rankshaft	pos ition	sensor

Frequency	of	O peration O nce	per	driving	c yc le

Duration 10	to	15 	seconds

MIL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC s 	are	not
present

P0016	(V V T 	System	Bank	1 	-	M isalignment)
P0031,	P 0032 	(A ir	Fuel	Ratio	Sensor	Heater	-	Sensor	1)
P0102,	P 0103 	(Mass 	A ir	Flow	Meter)
P0112,	P 0113 	(Intake	A ir	T emperature	Sensor)
P0115,	P 0117 ,	P0118	(Engine	C oolant	Temperature	Sensor)
P0120,	P 0121 ,	P0122,	P0123,	P 0220,	P0222,	P0223,	P2135
(Throttle	Pos ition	Sensor)
P0125	(Insuffic ient	Engine	C oolant	Temperature	for	C losed	Loop)
P0128	(Thermostat)
P0171,	P 0172 	(Fuel	System)
P0301,	P 0302 ,	P0303,	P0304	(M is fire)
P0335	(C rankshaft	P os ition	Sensor)
P0340	(C amshaft	P os ition	Sensor)
P0451,	P 0452 ,	P0453	(EV A P 	System)
P0500	(V ehic le	Speed	Sensor)
P0505	(IA C 	V alve)

A ctive	A /F	control P erforming

A ctive	A /F	control	performed	when	following
conditions 	are	met

-

Battery	voltage 11	V 	or	more

Engine	coolant	temperature 75°C 	(167°F)	or	more

Idling O FF

Engine	RPM Less 	than	4000	rpm

A ir	fuel	ratio	s ensor	s tatus A ctivated

Fuel-cut O FF

Engine	load 10	to	70%

Shift	pos ition 2	or	more

C atalys t	monitor Not	yet

Intake	air	amount 4 	to	16 	g/sec

TYPICAL�MALFUNCTION�THRESHOLDS



Response	rate	deterioration	level Les s 	than	0.12 	V

MONITOR�RESULT
Refer	to	C hecking	Monitor	Status 	 	.

CONFIRMATION�DRIVING�PATTERN
HINT:

Performing
this
confirmation
pattern
will
activate
the
air
fuel
ratio
sensor
response
monitor.

Connect	the	Techs tream	to	the	DLC3 .1.
Turn	the	ignition	switch	to	O N.2.
Turn	the	Techstream	on.3.

C lear	the	DTC s	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.4 .
Turn	the	ignition	switch	off.5 .
Turn	the	ignition	switch	to	O N	and	turn	the	Techstream	on	[A ].6 .
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	Monitor	/	O 2	Sensor	/	Details .7 .
C heck	that	RES	RA TE	B1S1	and	RES	RA TE	B2S1 	are	Incomplete.8.
Start	the	engine	and	warm	it	up	(until	the	engine	coolant	temperature	is 	75°C 	(167°F)	or	more)	[A ].9 .
Drive	the	vehic le	at	a	cons tant	speed	of	between	47	and	62	mph	(75	and	100	km/h)	for	10 	minutes 	[B].10 .
C heck	the	monitor	result	values 	on	the	T echs tream	by	entering	the	following	menus :	P owertrain	/	Engine	/	Monitor
/	O 2	Sensor	/	Details 	/	RES	RA TE	B1S1	and	B2S1.

11 .

I f	the	values 	indicated	on	the	Techstream	do	not	change,	perform	Readines s 	Monitor	Drive	P attern	for	the	air	fuel

ratio	s ensor	and	heated	oxygen	sensor	 	.

12 .

Note	the	value	of	the	Monitor	Result.13 .
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	U tility	/	A ll	Readiness .14 .
Input	the	DTC :	P 2A 00.15 .
C heck	the	DTC 	judgment	result	[C ].

TECHSTREAM
DISPLA Y

DESCRIPT ION

NORMA L
DTC 	judgment	completed
System	normal

16 .



TECHSTREAM
DISPLA Y

DESCRIPT ION

A BNORMA L
DTC 	judgment	completed
System	abnormal

INCOMPLETE
DTC 	judgment	not	completed
Perform	driving	pattern	after	confirming	DTC 	enabling	c onditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s	which	do	not	fulfill	DTC 	preconditions 	has 	reached	ECU
memory	limit

HINT:

If
the
judgment
result
shows
ABNORMAL,
the
system
has
a
malfunction.

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	T rouble	C odes 	/
Pending.

17 .

Read	Pending	DTC s .

HINT:

If
a
pending
DTC
is
output,
the
system
is
malfunctioning.

18.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a	universal	trip	and	check

for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunctioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

19 .

WIRING�DIAGRAM
Refer	to	DTC 	P2195	 	.

INSPECTION�PROCEDURE
HINT:

Malfunctioning
areas
can
be
identified
by
performing
the
Control
the
Injection
Volume
for
A/F
sensor
function
provided
in
the
Active
Test.
The
Control
the
Injection
Volume
for
A/F
sensor
function
can
help
to
determine
whether
the
Air
Fuel
Ratio
sensor,
Heated
Oxygen
sensor
and
other
potential
trouble
areas
are
malfunctioning.

The
following
instructions
describe
how
to
conduct
the
Control
the
Injection
Volume
for
A/F
sensor
operation
using
the
Techstream.

Connect	the	Techs tream	to	the	DLC3 .1.
Start	the	engine.2.
Turn	the	Techs tream	on.3.
Warm	up	the	engine	at	an	engine	speed	of	2500	rpm	for	approximately	90 	seconds .4.
Enter	the	following	menus:	P owertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion	V olume	for	A /F	sensor.5 .
Perform	the	A c tive	Test	operation	with	the	engine	in	an	idling	condition	(press 	the	RIGHT 	or	LEFT 	button	to	change
the	fuel	injec tion	volume.)

6.

Monitor	the	output	voltages 	of	the	air	fuel	ratio	and	heated	oxygen	sensors 	(A FS	V oltage	B1	S1 	and	O 2S	B1	S2)
displayed	on	the	T echs tream.

7.

HINT:

The	C ontrol	the	Injec tion	V olume	for	A /F	sensor	operation	lowers 	the	fuel	injec tion	volume	by	12 .5%	or	inc reases 	the
injec tion	volume	by	25%.
Each	sensor	reac ts 	in	ac cordance	with	inc reases 	and	decreases 	in	the	fuel	injec tion	volume.



TECHSTREAM	DISPLA Y 	(SENSO R) INJEC TION	VO LUME STA TUS VO LTA GE

A FS	V oltage	B1	S1
(A ir	fuel	ratio	s ensor)

+25% Rich Les s 	than	3.1 	V

-12.5% Lean More	than	3.4 	V

O 2S	B1	S2
(Heated	oxygen	sensor)

+25% Rich More	than	0.55 	V

-12.5% Lean Less 	than	0.4 	V

NOTICE:
The
air
fuel
ratio
sensor
has
an
output
delay
of
a
few
seconds
and
the
heated
oxygen
sensor
has
a
maximum
output
delay
of
approximately
20
seconds.

CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

1 -

2

A ir	fuel
ratio
sensor
A ir	fuel
ratio
sensor
heater
A ir	fuel
ratio
sensor
c ircuit

3

Heated
oxygen
sensor
Heated
oxygen
sensor
heater
Heated
oxygen
sensor
c ircuit

4

Injec tor
Fuel
pressure
Gas	leak
from
exhaust
sys tem
(A ir	fuel



A

CASE A IR	FUEL	RA TIO 	SENSOR	(SENSOR	1)
O UTPUT 	V O LTA GE

HEA TED	O XYGEN	SENSOR	(SENSOR	2)
O UTPUT 	V O LTA GE

MA IN
SUSPECTED

TROUBLE 	A REA

ratio
extremely
rich	or
lean)

Following	the	C ontrol	the	Injec tion	V olume	for	A /F	sensor	procedure	enables 	technic ians 	to	c heck	and	graph	the
voltage	outputs 	of	both	the	air	fuel	ratio	and	heated	oxygen	sensors .
To	display	the	graph,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/	A c tive	T est	/	C ontrol	the	Injec tion
V olume	for	A /F	Sensor	/	A /F	C ontrol	System	/	A FS	V oltage	B1	S1	and	O 2S	B1 	S2;	then	pres s 	the	graph	button	on
the	Data	Lis t	view.

HINT:

DTC 	P 2A 00	may	be	als o	set	when	the	air-fuel	ratio	is 	s tuck	rich	or	lean.
A 	low	air	fuel	ratio	sensor	voltage	could	be	caused	by	a	rich	air-fuel	mixture.	C heck	for	conditions 	that	would	cause
the	engine	to	run	rich.
A 	high	air	fuel	ratio	sensor	voltage	could	be	caused	by	a	lean	air-fuel	mixture.	C heck	for	conditions 	that	would	cause
the	engine	to	run	lean.
Read	freeze	frame	data	us ing	the	T echs tream.	The	ECM 	records 	vehic le	and	driving	condition	information	as 	freeze
frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame	data	can	be	helpful	in	determining	whether
the	vehic le	was 	running	or	s topped,	whether	the	engine	was	warmed	up	or	not,	whether	the	air	fuel	ratio	was 	lean	or
rich,	as 	well	as 	other	data	recorded	at	the	time	of	a	malfunc tion.

PROCEDURE

1. CHECK�ANY�OTHER�DTCS�OUTPUT�(IN�ADDITION�TO�DTC�P2A00)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

P2A 00 A

P2A 00	and	other	DTC s B

HINT:

If
any
DTCs
other
than
P2A00
are
output,
troubleshoot
those
DTCs
first.

B GO�TO�DTC�CHART



OK

OK

NEXT

2. INSPECT�AIR�FUEL�RATIO�SENSOR�(HEATER�RESISTANCE)�

NG REPLACE�AIR�FUEL�RATIO�SENSOR

3. CHECK�HARNESS�AND�CONNECTOR�(AIR�FUEL�RATIO�SENSOR�-�ECM)�

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR�(AIR�FUEL�RATIO
SENSOR�-�ECM)

4. PERFORM�CONFIRMATION�DRIVING�PATTERN

(a)�Drive�the�vehicle�referring�the�Confirmation�Driving�Pattern.

5. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P2A00)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes�/�Pending.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO



A

NEXT

NEXT

RESULT PRO CEED	TO

P2A 00 A

No	output B

B CHECK�FOR�INTERMITTENT�PROBLEMS

6. REPLACE�AIR�FUEL�RATIO�SENSOR

(a)�Replace�the�air�fuel�ratio�sensor� 	.

7. PERFORM�CONFIRMATION�DRIVING�PATTERN

(a)�Drive�the�vehicle�referring�to�the�Confirmation�Driving�Pattern.

8. CHECK�WHETHER�DTC�OUTPUT�RECURS�(DTC�P2A00)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes�/�Pending.

(e)�Read�DTCs.

Result:

RESULT PRO CEED	TO

No	output A

P2A 00 B



B CHECK�ENGINE�TO�DETERMINE�CAUSE�OF�EXTREMELY�RICH�OR�LEAN
ACTUAL�AIR�FUEL�RATIO

A END



Last�Modif ied:�3-10-2010 6 .4	C From:	200901 		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000T6X054X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	P2610:	ECM	/	PCM	Internal	Engine	O ff	T imer
P erformance	(2010	C orolla)

DTC P2610 ECM�/�PCM�Internal�Engine�Of f �Timer�Performance

DTC�SUMMARY

DTC
NO .

MONITO RING
ITEM

MA LFUNC TION
DETECT IO N
CONDIT IO N

TROUBLE
A REA

DETECT IO N
TIMING

DETECT ION
LO GIC

P2610
Soak	timer	(built
into	ECM)

ECM	internal
malfunc tion

ECM Engine	running 2	trip

DESCRIPTION
To	ensure	the	accuracy	of	the	EV A P 	(Evaporative	Emiss ion)	monitor	values ,	the	soak	timer,	which	is
built	into	the	ECM,	measures 	5 	hours 	(+/-15 	minutes )	from	when	the	ignition	switch	is 	turned	off,	before
the	monitor	is 	run.	T his 	allows 	the	fuel	to	cool	down,	which	s tabilizes 	the	EV A P 	pressure.	When	5	hours
have	elapsed,	the	ECM	turns 	on	the	EV A P 	sys tem	monitor.



MONITOR�DESCRIPTION
5	hours 	after	the	ignition	switch	is 	turned	off,	the	soak	timer	ac tivates 	the	ECM	to	begin	the	EV A P
system	monitor.	While	the	engine	is 	running,	the	ECM	monitors 	the	synchronization	of	the	soak	timer
and	the	C PU 	c lock.	I f	these	two	are	not	synchronized,	the	ECM	interprets 	this 	as 	a	malfunc tion,
illuminates 	the	MIL	and	sets 	the	DTC 	(2 	trip	detec tion	logic ).

MONITOR�STRATEGY

Required	Sensors/C omponents ECM

Frequency	of	O peration O nce	per	driving	c yc le

Duration 10 	minutes

M IL	O peration 2	driving	cyc les

Sequence	of	O peration None

TYPICAL�ENABLING�CONDITIONS

Monitor	runs 	whenever	following	DTC 	are	not	present None

Ignition	switch O N

Engine Running

Battery	voltage 8 	V 	or	more

Starter O FF

TYPICAL�MALFUNCTION�THRESHOLDS

Soak	timer	measurement	when	ECM	C PU	c lock	counts 	10
minutes

Less 	than	7 	minutes ,	or	more	than	13
minutes

CONFIRMATION�DRIVING�PATTERN



C onnec t	the	T echs tream	to	the	DLC3.1 .
Turn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on.2 .
Turn	the	ignition	switch	off.3 .
T urn	the	ignition	switch	to	O N	and	turn	the	T echs tream	on	[A ].4 .

C lear	the	DTC s 	(even	if	no	DTC s 	are	s tored,	perform	the	c lear	DTC 	procedure)	 	.5 .
Start	the	engine.6.
Idle	the	engine	for	10	minutes 	or	more.7 .
Enter	the	following	menus :	P owertrain	/	Engine	and	ECT 	/	U tility	/	A ll	Readiness .8 .
Input	the	DTC :	P 2610 .9 .
C heck	the	DTC 	judgment	result	[B].

TECHSTREAM
DISPLA Y

DESCRIPT IO N

NO RMA L
DTC 	judgment	completed
Sys tem	normal

A BNORMA L
DTC 	judgment	completed
Sys tem	abnormal

INCOMPLETE
DTC 	judgment	not	completed
P erform	driving	pattern	after	confirming	DTC 	enabling
conditions

UNKNOWN
Unable	to	perform	DTC 	judgment
Number	of	DTC s 	which	do	not	fulfill	DTC 	preconditions 	has
reached	ECU 	memory	limit

HINT:

If�the�judgment�result�shows�ABNORMAL,�the�system�has�a�malfunction.

10.



NEXT

I f	the	tes t	result	is 	UNKNOWN,	enter	the	following	menus:	Powertrain	/	Engine	and	EC T 	/
T rouble	C odes 	/	P ending.

11.

Read	Pending	DTC s .

HINT:

If�a�pending�DTC�is�output,�the�system�is�malfunctioning.

12.

I f	the	tes t	result	is 	INCOMPLETE	or	UNKNOWN	and	no	pending	DTC 	is 	output,	perform	a

universal	trip	and	check	for	permanent	DTC s 	 	.

HINT:

I f	a	permanent	DTC 	is 	output,	the	sys tem	is 	malfunc tioning.
I f	no	permanent	DTC 	is 	output,	the	sys tem	is 	normal.

13.

INSPECTION�PROCEDURE
HINT:

DTC 	P2610 	is 	set	if	an	internal	ECM	problem	is 	detec ted.	D iagnostic 	procedures 	are	not
required.	ECM	replacement	is 	necessary.
Read	freeze	frame	data	us ing	the	Techstream.	The	ECM	records 	vehic le	and	driving	condition
information	as 	freeze	frame	data	the	moment	a	DTC 	is 	s tored.	When	troubleshooting,	freeze	frame
data	can	be	helpful	in	determining	whether	the	vehic le	was	running	or	s topped,	whether	the	engine
was	warmed	up	or	not,	whether	the	air	fuel	ratio	was	lean	or	rich,	as 	well	as 	other	data	recorded	at
the	time	of	a	malfunc tion.

PROCEDURE

1. REPLACE	ECM

(a)�Replace�the�ECM� 	.

2. CHECK	WHETHER	DTC	OUTPUT	RECURS	(DTC	P2610)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Clear�the�DTCs� 	.



(e)�Start�the�engine�and�wait�for�10�minutes�or�more.

(f)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Trouble�Codes�/�Pending.

(g)�If�no�pending�DTC�is�displayed,�the�repair�has�been�successfully�completed.

NEXT END



Last�Modif ied:�3-10-2010 6 .4 	J From:	200901		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000001F7101CX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	ECM	Power	Source	C ircuit	(2010	C orolla)

ECM�Power�Source�Circuit

DESCRIPTION
When	the	ignition	switch	is 	turned	to	O N,	the	battery	voltage	is 	applied	to	the	IGSW	terminal	of	the	ECM.
The	output	s ignal	from	the	MREL	terminal	of	the	ECM	causes 	a	current	to	flow	to	the	EFI 	MA IN	relay	coil,
c los ing	the	EFI 	relay	contac ts 	and	supplying	power	to	terminal	+B	of	the	ECM.

WIRINGDIAGRAM

INSPECTIONPROCEDURE

PROCEDURE



OK

1. INSPECT
INTEGRATION
NO.1
RELAY
(POWER
SOURCE)

(a)�Remove�the�integration�relay�from�the�engine�room
relay�block.

(b)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER
CONNECT IO N

CONDIT ION SPEC IFIED
CONDIT ION

1E-1	-	Body	ground A lways 11 	to	14 	V

(c)�Reinstall�the�integration�relay.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(INTEGRATION
RELAY�-
BATTERY)

2. INSPECT
FUSES
(EFI
MAIN,
IG2,
AND
EFI
NO.
1
FUSES)

(a)�Remove�the�EFI�MAIN�fuse,�IG2�fuse�and�EFI�No.�1�fuse
from�the�engine�room�relay�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDIT IO N

EFI	MA IN	fuse A lways Below	1	Ω



OK

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDIT IO N

IG2	fuse

EFI	No.	1 	fuse

(c)�Reinstall�the�fuses.

NG
REPLACE�FUSE
(EFI�MAIN,�IG2
OR�EFI�NO.�1
FUSE)

3. INSPECT
INTEGRATION
NO.1
RELAY
(EFI
MAIN
RELAY
AND
IG2
RELAY)

(a)�Remove�the�integration�relay�from�the�engine�room
relay�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT ION SPEC IFIED
CONDIT IO N

1E-1 	-	1B-4

When	battery	voltage
absent

10 	kΩ 	or	higher

When	battery	voltage
applied	to	terminals 	1B-2

and	1B-3
Below	1	Ω

1E-1 	-	1A -4

When	battery	voltage
absent

10 	kΩ 	or	higher

When	battery	voltage
applied	to	terminals 	1A -2

and	1A -3
Below	1	Ω

(c)�Reinstall�the�integration�relay.



OK

NG
REPLACE
INTEGRATION
NO.1�RELAY

4. CHECK
HARNESS
AND
CONNECTOR
(INTEGRATION
RELAY
-
ECM)

(a)�Remove�the�integration�relay�from�the�engine�room
relay�block.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDIT IO N

A50-44	(MREL)	-	1B-2 A lways Below	1	Ω

A 50-2 	(+B)	-	1B-4 A lways Below	1	Ω

A 50-1	(+B2)	-	1B-4 A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDIT ION

A 50-44 	(MREL)	-	Body
ground

A lways 10 	kΩ 	or	higher

A 50-2 	(+B)	-	Body	ground A lways 10 	kΩ 	or	higher

A 50-1 	(+B2)	-	Body
ground

A lways 10 	kΩ 	or	higher

(d)�Reinstall�the�integration�relay.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR



OK

OK

REPLACE
HARNESS�OR
CONNECTOR
(INTEGRATION
RELAY�-�ECM)

5. CHECK
HARNESS
AND
CONNECTOR
(ECM
-
BODY
GROUND)

(a)�Disconnect�the�ECM�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

B31-104	(E1)	-	Body
ground

A lways Below	1 	Ω

(c)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(ECM�-�BODY
GROUND)

6. INSPECT
ECM
(IGSW
TERMINAL
VOLTAGE)

(a)�Disconnect�the�ECM�connectors.



OK

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the
table�below.

Standard	V oltage:

TESTER	CO NNEC T ION CONDIT ION SPEC IFIED
CO NDIT ION

A50-28 	(IGSW)	-
B31-104	(E1)

Ignition	switch
O N

11 	to	14 	V

(d)�Reconnect�the�ECM�connectors.

NG INSPECT�FUSE
(IGN�FUSE)

OK REPLACE�ECM

7. INSPECT
FUSE
(IGN
FUSE)

(a)�Remove�the�IGN�fuse�from�the�instrument�panel
junction�block.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDIT IO N

IGN	fuse A lways Below	1	Ω

(c)�Reinstall�the�IGN�fuse.

NG REPLACE�FUSE
(IGN�FUSE)



OK

8. CHECK
HARNESS
AND
CONNECTOR
(ECM
-
INTEGRATION
RELAY)

(a)�Remove�the�integration�relay�from�the�engine�room
relay�block.

(b)�Disconnect�the�ECM�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDIT IO N

A50-28	(IGSW)	-	1A -4 A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CONDIT ION

A 50-28 	(IGSW)	-	Body
ground

A lways 10 	kΩ 	or	higher

(d)�Reinstall�the�integration�relay.

(e)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(ECM�-
INTEGRATION
RELAY)

9. INSPECT
FUSE
(IG2
NO.
2
FUSE)



OK

(a)�Remove�the�IG2�No.�2�fuse�from�the�engine�room�relay
block.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDIT IO N

IG2	No.	2 	fuse A lways Below	1	Ω

(c)�Reinstall�the�fuse.

NG
REPLACE�FUSE
(IG2�NO.�2
FUSE)

10. CHECK
HARNESS
AND
CONNECTOR
(INTEGRATION
RELAY
-
IGNITION
SWITCH)

(a)�Remove�the�integration�relay�from�the�engine�room
relay�block.

(b)�Disconnect�the�ignition�switch�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER
CONNECT IO N

CONDIT IO N SPEC IFIED
CONDIT IO N

1A -2	-	E4 -6 	(IG2) A lways Below	1	Ω

1A -3	-	Body	ground A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT IO N



OK

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

E4-6 	(IG2)	-	Body
ground

A lways 10	kΩ 	or	higher

(d)�Reinstall�the�integration�relay.

(e)�Reconnect�the�ignition�switch�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(INTEGRATION
RELAY�-�ECM)

11. INSPECT
IGNITION
SWITCH

(a)�Remove�the�ignition�switch.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CONNECT IO N

SWITCH
CONDIT ION

SPEC IFIED
CO NDIT ION

A ll	Terminals LO CK 10	kΩ 	or	higher

2	(A M1)	-	3 	(A CC ) A CC

Below	1 	Ω2	(AM1)	-	3 	(A CC )	-	4
(IG1)

O N



TESTER
CONNECT IO N

SWITCH
CONDIT ION

SPEC IFIED
CO NDIT ION

7	(AM2)	-	6 	(IG2)

2 	(A M1)	-	4 	(IG1)	-	1
(ST1)

STA RT
7 	(A M2)	-	6 	(IG2)	-	8

(ST2)

(c)�Reinstall�the�ignition�switch.

NG
REPLACE
IGNITION
SWITCH

OK

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(IGNITION
SWITCH�-
BATTERY)



Last�Modif ied:�3-10-2010 6 .4 	J From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000001DN7022X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	Fuel	Pump	C ontrol	C ircuit	(2010 	C orolla)

Fuel�Pump�Control�Circuit

DESCRIPTION
When	the	engine	is 	c ranked,	the	s tarter	relay	drive	s ignal	from	the	ignition	switch	is 	input	into	the	STA
terminal	of	the	ECM,	and	the	NE	s ignal	generated	by	the	c rankshaft	pos ition	sensor	is 	als o	input	into	the
NE+	terminal.	Thus ,	the	ECM	interprets 	that	the	engine	is 	being	c ranked,	and	turns 	trans is tor	T r1	in	the
ECM	internal	c ircuit	O N.	The	current	flows 	to	the	C /O PN	(C ircuit	O pening)	relay	by	turning	T r1 	ON.
Then,	the	fuel	pump	operates .

While	the	NE	s ignal	is 	input	into	the	ECM,	and	the	engine	is 	running,	the	ECM	turns 	T r1 	on	continuous ly.



WIRINGDIAGRAM



INSPECTIONPROCEDURE

PROCEDURE

1. PERFORM	ACTIVE	TEST	USING	TECHSTREAM	(FUEL	PUMP/SPD)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.



A

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Active�Test�/�Control�the�Fuel
Pump/Speed.

(e)�Check�whether�the�fuel�pump�operating�sound�occurs�when�performing�the�Active�Test
using�the�Techstream.

Result:

RESULT PRO CEED	TO

Fuel	pump	operating	sound	does 	not	occur A

Fuel	pump	operating	sound	occurs B

B READ�VALUE�USING�TECHSTREAM�(STARTER�SIG)

2. INSPECT	MAIN	BODY	ECU	(C/OPN	RELAY	INPUT	VOLTAGE)

(a)�Measure�the�voltage�between�the�terminal�of�the
instrument�panel�junction�block�and�the�body�ground
when�the�ignition�switch�is�turned�to�ON�and�OFF.

Standard	V oltage:

TESTER
CO NNEC TION

SWITCH
CONDIT IO N

SPEC IFIED
CONDIT ION

2B-11	-	Body
ground Ignition	switch

O FF
Below	1 	V

2F-4 	-	Body	ground

2B-11	-	Body
ground Ignition	switch	O N 11 	to	14 	V

2F-4 	-	Body	ground

Result:

RESULT PROC EED	TO

O uts ide	s tandard	range A

Within	s tandard	range B



A

B INSPECT�INSTRUMENT�PANEL�JUNCTION�BLOCK
(C/OPN�RELAY)

3. CHECK	HARNESS	AND	CONNECTOR	(INSTRUMENT	PANEL	JUNCTION	BLOCK	-
INTEGRATION	RELAY)

(a)�Remove�the�integration�relay�from�the�engine�room
relay�block.



(b)�Disconnect�the�instrument�panel�junction�block
connectors.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

1A -4 	-	2F-4 A lways Below	1 	Ω

1B-4 	-	2B-11 A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

2F-4 	-	Body	ground A lways 10	kΩ 	or	higher

2B-11 	-	Body	ground A lways 10	kΩ 	or	higher

(d)�Reinstall�the�integration�relay.

(e)�Reconnect�the�instrument�panel�junction�block
connectors.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(INSTRUMENT
PANEL
JUNCTION
BLOCK�-
INTEGRATION
RELAY)

OK

GO�TO�ECM
POWER
SOURCE
CIRCUIT

4. INSPECT	INSTRUMENT	PANEL	JUNCTION	BLOCK	(C/OPN	RELAY)

(a)�Remove�the�instrument�panel�junction�block.



OK

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance:

TESTER
CONNECTIO N

CONDIT ION SPEC IFIED
CO NDIT IO N

2B-11 	-	2A -8

When	battery	voltage	absent 10	kΩ 	or	higher

When	battery	voltage	applied	to	terminals 	2F-4 	and
2B-10

Below	1 	Ω

(c)�Reinstall�the�instrument�panel�junction�block.

NG REPLACE�INSTRUMENT�PANEL�JUNCTION�BLOCK



5. CHECK	HARNESS	AND	CONNECTOR	(C/OPN	RELAY	-	ECM)

(a)�Disconnect�the�ECM�connector.

(b)�Disconnect�the�instrument�panel�junction�block�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N



OK

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

2B-10 	-	A 50-7 	(FC ) A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CONDIT IO N

2B-10	or	A 50-7 	(FC )	-	Body	ground A lways 10 	kΩ 	or	higher

(d)�Reconnect�the�instrument�panel�junction�block�connector.

(e)�Reconnect�the�ECM�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(C/OPN�RELAY�-�ECM)

6. CHECK	HARNESS	AND	CONNECTOR	(INSTRUMENT	PANEL	JUNCTION	BLOCK	-	FUEL
PUMP)

(a)�Disconnect�the�instrument�panel�junction�block
connector.



(b)�Disconnect�the�fuel�pump�connector.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNECT IONS CONDIT ION SPEC IFIED	CO NDIT IONS

2A -8 	-	L17-4 A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO NS CONDIT IO N SPEC IFIED	CONDIT IO NS

2A -8	or	L17-4 	-	Body	ground A lways 10	kΩ 	or	higher

(d)�Reconnect�the�fuel�pump�connector.

(e)�Reconnect�the�instrument�panel�junction�block�connector.



OK

OK

NG
REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(INSTRUMENT�PANEL�JUNCTION�BLOCK�-�FUEL
PUMP)

7. CHECK	HARNESS	AND	CONNECTOR	(FUEL	PUMP	GROUND	CIRCUIT)

(a)�Disconnect�the�fuel�pump�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNECT IONS CONDIT ION SPEC IFIED	CO NDIT IONS

L17-5 	-	Body	ground A lways Below	1 	Ω

(c)�Reconnect�the�fuel�pump�connector.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(FUEL�PUMP�GROUND�CIRCUIT)

8. READ	VALUE	USING	TECHSTREAM	(STARTER	SIG)



OK

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�All�Data�/�Starter
Signal.

(e)�Check�the�result�when�the�ignition�switch�is�turned�to�ON�and�START.

Result:

IGNIT ION	SWITCH	POSIT ION STARTER	SIGNA L

O N O FF

STA RT O N

NG REPAIR�OR�REPLACE�STARTING�SYSTEM

9. READ	VALUE	USING	TECHSTREAM	(ENGINE	SPD)

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Enter�the�following�menus:�Powertrain�/�Engine�and�ECT�/�Data�List�/�All�Data�/�Engine
Speed.

(e)�Read�the�values�displayed�on�the�Techstream�while�cranking.

OK:
V alues 	are	displayed	continuous ly.

NG REPAIR�OR�REPLACE�CRANKSHAFT�POSITION
SENSOR�CIRCUIT

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4 	J From:	200901 		

Model�Year:�2010 Model:�Corolla Doc�ID:�RM000001D6V 08HX

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	V C 	O utput	C ircuit	(2010	C orolla)

VC�Output�Circuit

DESCRIPTION
The	ECM	cons tantly	generates 	5 	V 	power	from	the	battery	voltage	supplied	to	the	+B	(BA TT )	terminal
to	operate	the	mic roproces sor.	The	ECM	also	provides 	this 	power	to	the	sensors 	through	the	V C 	output
c ircuit.

When	the	V C 	c ircuit	is 	short-c ircuited,	the	mic roprocessor	in	the	ECM	and	sensors 	that	are	supplied
with	power	through	the	V C 	c ircuit	are	inac tivated	because	the	power	is 	not	supplied	from	the	V C 	c ircuit.
Under	this 	condition,	the	sys tem	does 	not	s tart	up	and	the	M IL	does 	not	illuminate	even	if	the	sys tem
malfunctions .

HINT:

Under�normal�conditions,�the�MIL�is�illuminated�for�several�seconds�when�the�ignition�switch�is�first�turned
ON.�The�MIL�goes�off�when�the�engine�is�started.

WIRINGDIAGRAM



INSPECTIONPROCEDURE

PROCEDURE

1. CHECK�MIL

(a)�Check�that�the�Malfunction�Indicator�Lamp�(MIL)�lights�up�when�turning�the�ignition
switch�to�ON.

OK:
MIL	lights 	up



B

NG CHECK�COMMUNICATION�BETWEEN�TECHSTREAM
AND�ECM

OK SYSTEM�OK

2. CHECK�COMMUNICATION�BETWEEN�TECHSTREAM�AND�ECM

(a)�Connect�the�Techstream�to�the�DLC3.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Turn�the�Techstream�on.

(d)�Check�the�communication�between�the�Techstream�and�ECM.

Result:

RESULT PRO CEED	TO

Communication	is 	poss ible A

C ommunication	is 	not	pos s ible B

A GO�TO�MIL�CIRCUIT

3. CHECK�MIL�(THROTTLE�POSITION�SENSOR)

(a)�Disconnect�the�throttle�body�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Check�the�MIL.

Result:

RESULT PRO CEED	TO

MIL	illuminates A

MIL	does 	not	illuminate B

(d)�Reconnect�the�throttle�body�connector.



B

B

A REPLACE�THROTTLE�BODY

4. CHECK�MIL�(ACCELERATOR�PEDAL�POSITION�SENSOR)

(a)�Disconnect�the�accelerator�pedal�position�sensor�connector.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Check�the�MIL.

Result:

RESULT PRO CEED	TO

MIL	illuminates A

MIL	does 	not	illuminate B

(d)�Reconnect�the�accelerator�pedal�position�sensor�connector.

A REPLACE�ACCELERATOR�PEDAL�ROD�ASSEMBLY

5. CHECK�MIL�(CANISTER�PUMP�MODULE)

(a)�Disconnect�the�canister�pump�module�connector.



B

(b)�Turn�the�ignition�switch�to�ON.

(c)�Check�the�MIL.

Result:

RESULT PRO CEED	TO

MIL	illuminates A

MIL	does 	not	illuminate B

(d)�Reconnect�the�canister�pump�module�connector.

A REPLACE�CANISTER

6. CHECK�HARNESS�AND�CONNECTOR�(VC�CIRCUIT)

(a)�Disconnect�the�throttle�body�connector.

(b)�Disconnect�the�accelerator�pedal�position�sensor�connector.

(c)�Disconnect�the�canister�pump�module�connector.

(d)�Disconnect�the�ECM�connectors.



(e)�Measure�the�resistance.

Standard	Res is tance	(C heck	for	Short):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED	CONDIT IO N

B31-67	(V C TA )	-	Body	ground A lways 10 	kΩ 	or	higher

A 50-57	(V C PA )	-	Body	ground A lways 10 	kΩ 	or	higher

A 50-58	(V C P2)	-	Body	ground A lways 10 	kΩ 	or	higher

B31-70	(V C PP )	-	Body	ground A lways 10 	kΩ 	or	higher

(f)�Reconnect�the�throttle�body�connector.

(g)�Reconnect�the�accelerator�pedal�position�sensor�connector.

(h)�Reconnect�the�canister�pump�module�connector.

(i)�Reconnect�the�ECM�connectors.

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR

OK REPLACE�ECM



Last�Modif ied:�3-10-2010 6.4 	J From:	200901		

Model�Year:�2010 Model:�C orolla Doc�ID:�RM000000ZRM04A X

Title:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	Fuel	Injec tor	C ircuit	(2010	C orolla)

Fuel�Injector�Circuit

DESCRIPTION
The	fuel	injec tors 	are	located	on	the	intake	manifold.	T hey	injec t	fuel	into	the	cylinders 	based	on	the
s ignals 	from	the	ECM.

WIRINGDIAGRAM

INSPECTIONPROCEDURE



OK

PROCEDURE

1. INSPECT
FUEL
INJECTOR
(POWER
SOURCE)

(a)�Disconnect�the�fuel�injector�connectors.

(b)�Turn�the�ignition�switch�to�ON.

(c)�Measure�the�voltage�according�to�the�value(s)�in�the�table�below.

Standard	V oltage:

TESTER	CONNEC TIO N SWITCH	CONDIT IO N SPEC IFIED	CO NDIT IO N

B9-1 	-	Body	ground Ignition	switch	ON 11 	to	14 	V

B10-1	-	Body	ground Ignition	switch	ON 11 	to	14 	V

B11-1	-	Body	ground Ignition	switch	ON 11 	to	14 	V

B12-1	-	Body	ground Ignition	switch	ON 11 	to	14 	V

(d)�Reconnect�the�fuel�injector�connectors.

NG CHECK�HARNESS�AND�CONNECTOR�(FUEL�INJECTOR�-
INTEGRATION�RELAY)

2. INSPECT
FUEL
INJECTOR
(INJECTOR
RESISTANCE)



OK

(a)�Disconnect�the�fuel�injector�connectors.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance:

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

1	-	2 20°C 	(68°F) 11.6 	to	12 .4 	Ω

(c)�Reconnect�the�fuel�injector�connectors.

NG
REPLACE
FUEL
INJECTOR

3. CHECK
HARNESS
AND
CONNECTOR
(FUEL
INJECTOR
-
ECM)

(a)�Disconnect�the�ECM�connector.



(b)�Disconnect�the�fuel�injector�connectors.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the�table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNECT IO N CONDIT IO N SPEC IFIED	CONDIT IO N

B9-2 	-	B31-108	(#10) A lways Below	1	Ω

B10-2	-	B31-107	(#20) A lways Below	1	Ω

B11-2	-	B31-106	(#30) A lways Below	1	Ω

B12-2	-	B31-105	(#40) A lways Below	1	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED	CO NDIT IO N

B9-2 	or	B31-108	(#10)	-	Body	ground A lways 10	kΩ 	or	higher

B10-2 	or	B31-107	(#20)	-	Body	ground A lways 10	kΩ 	or	higher

B11-2 	or	B31-106	(#30)	-	Body	ground A lways 10	kΩ 	or	higher

B12-2 	or	B31-105	(#40)	-	Body	ground A lways 10	kΩ 	or	higher

(d)�Reconnect�the�fuel�injector�connectors.

(e)�Reconnect�the�ECM�connector.



OK

OK

NG REPAIR�OR�REPLACE�HARNESS�OR�CONNECTOR
(FUEL�INJECTOR�-�ECM)

4. CHECK
HARNESS
AND
CONNECTOR
(ECM
-
BODY
GROUND)

(a)�Disconnect�the�ECM�connector.

(b)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER	CO NNEC T ION CONDIT IO N SPEC IFIED
CONDIT IO N

B31-45 	(E01)	-	Body
ground

A lways Below	1	Ω

B31-44 	(E02)	-	Body
ground

A lways Below	1	Ω

(c)�Reconnect�the�ECM�connector.

NG

REPAIR�OR
REPLACE
HARNESS�OR
CONNECTOR
(ECM�-�BODY
GROUND)

5. INSPECT
FUEL
INJECTOR
(INJECTION
AND
VOLUME)

(a)�Check�the�fuel�injector�injection�and�volume� 	.

NG REPLACE�FUEL�INJECTOR



OK PROCEED�TO�NEXT�CIRCUIT�INSPECTION�SHOWN�IN
PROBLEM�SYMPTOMS�TABLE

6. CHECK
HARNESS
AND
CONNECTOR
(FUEL
INJECTOR
-
INTEGRATION
RELAY)

(a)�Disconnect�the�fuel�injector�connectors.

(b)�Remove�the�integration�relay�from�the�engine�room
relay�block.

(c)�Measure�the�resistance�according�to�the�value(s)�in�the
table�below.

Standard	Res is tance	(C heck	for	O pen):

TESTER
CO NNEC TION

CONDIT IO N SPEC IFIED
CONDIT ION

B9-1 	-	1A -4 A lways Below	1 	Ω

B10-1	-	1A -4 A lways Below	1 	Ω

B11-1	-	1A -4 A lways Below	1 	Ω

B12-1	-	1A -4 A lways Below	1 	Ω

Standard	Res is tance	(C heck	for	Short):

TESTER	CONNECT IO N CONDIT IO N SPEC IFIED
CO NDIT IO N

B9-1 	or	1A -4	-	Body
ground

A lways 10	kΩ 	or	higher

B10-1 	or	1A -4 	-	Body
ground

A lways 10	kΩ 	or	higher

B11-1 	or	1A -4 	-	Body
ground

A lways 10	kΩ 	or	higher

B12-1 	or	1A -4 	-	Body
ground

A lways 10	kΩ 	or	higher

(d)�Reconnect�the�fuel�injector�connectors.

(e)�Reinstall�the�integration�relay.

NG
REPAIR�OR
REPLACE
HARNESS�OR



CONNECTOR
(FUEL
INJECTOR�-
INTEGRATION
RELAY)

OK

REPAIR�OR
REPLACE�ECM
POWER
SOURCE
CIRCUIT
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Tit le:�2A Z-FE 	ENGINE	CONTRO L:	SFI 	SYSTEM:	M IL	C ircuit	(2010	C orolla)

MIL�Circuit

DESCRIPTION
The	M IL	(Malfunc tion	Indicator	Lamp)	is 	used	to	indicate	vehic le	malfunc tion	detec tions 	by	the	ECM.
When	the	ignition	switch	is 	turned	to	O N,	power	is 	supplied	to	the	MIL	c ircuit,	and	the	ECM	provides 	the
c ircuit	ground	which	illuminates 	the	MIL.

The	M IL	operation	can	be	checked	visually:	When	the	ignition	switch	is 	firs t	turned	to	O N,	the	M IL	should
illuminate	and	should	then	turn	off.	I f	the	MIL	remains 	illuminated	or	does 	not	illuminate,	conduc t	the
following	troubleshooting	procedure	us ing	the	Techstream.

WIRINGDIAGRAM


