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CHARGING - CHARGING SYSTEM

CH-1

CHARGING SYSTEM
PRECAUTION

. Check that the battery cables are connected to the correct terminals.

« Disconnect the battery cables when the battery is given a quick charge.
. Do not perform tests with a high voltage insulation resistance tester.

* Never disconnect the battery while the engine is running.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

CH021-01
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CHARGING - CHARGING SYSTEM

Blue

Necessary Water

CHO712

Charging Insufficient

Z11580

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

CHOAP-02

ON-VEHICLE INSPECTION

1. CHECK BATTERY ELECTROLYTE LEVEL

Check the electrolyte quantity of each cell.

Maintenance-Free Battery:

If under the lower level, replace the battery (or add distilled wa-
ter if possible) and check the charging system.

Except Maintenance-Free Battery:

If under the lower level, add distilled water.

2. Except Maintenance-Free Battery:
CHECK BATTERY SPECIFIC GRAVITY
Check the specific gravity of each cell.
Standard specific gravity:
1.25 - 1.29 at 20°C (68 °F)
If the specific gravity is less than specification, charge the bat-
tery.

3. CHECKBATTERY VOLTAGE

(@) After having driven the vehicle and in the case that 20
minutes have not passed after having stopped the en-
gine, turn the ignition switch ON and turn on the electrical
system (headlight, blower motor, rear defogger etc.) for
60 seconds to remove the surface charge.

(b)  Turn the ignition switch OFF and turn off the electrical
systems.

() Measure the battery voltage between the negative (-)
and positive (+) terminals of the battery.
Standard voltage:
12.5 -12.9V at 20°C (68°F)

If the voltage is less than specification, charge the battery.

HINT:

Check the indicator as shown in illustration.

4. CHECK BATTERY TERMINALS, FUSIBLE LINK AND
FUSES

(@ Check that the battery terminals are not loose or cor-
roded.

(b) Check the fusible link, H-fuses and fuses for continuity.
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CHARGING -

CH-3
CHARGING SYSTEM

" B00145

B00146

ossnnal  dassasrllrpnnnal

CORRECT WRONG WRONG

B00540

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

5. INSPECT DRIVE BELT

(@) Visually check the belt for excessive wear, frayed cords
etc.

If any defect has been found, replace the drive belt.

HINT:

. Cracks on the rib side of a belt are considered acceptable.
If the belt has chunks missing from the ribs, it should be
replaced.

»  Thedrive belt tension can be released by turning the belt
tensioner clockwise.

(b) Check the belt tensioner operation.

«  Check that belt tensioner moves downward when
the drive belt is pressed down at the points indi-
cated in the illustration.

e Check the alighment of the belt tensioner pulley to
make sure the drive belt will not slip off the pulley.

If necessary, replace the belt tensioner.

e  After installing a belt, check that it fits properly in the
ribbed grooves.

e Check with your hand to confirm that the belt has not
slipped out of the groove on the bottom of the pulley.

6. VISUALLY CHECK GENERATOR WIRING AND
LISTEN FOR ABNORMAL NOISES

(@ Check that the wiring is in good condition.

(b) Check that there is no abnormal noise from the generator
while the engine is running.
INSPECT DISCHARGE WARNING LIGHT CIRCUIT

(@ Turn the ignition switch "ON”. Check that the discharge
warning light comes on.

(b) Start the engine. Check that the light goes off.

If the light does not operate as specified, troubleshoot the dis-

charge warning light circuit.
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CH-4

CHARGING - CHARGING SYSTEM

Battery
o

Voltmeter

£

Disconnect Wire
~ from Terminal B

Generator

CH0732

B00144

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

8. INSPECT CHARGING CIRCUIT WITHOUT LOAD
HINT:
If a battery/generator tester is available, connect the tester to
the charging circuit as permanufacturer’s instructions.
(@) If a tester is not available, connect a voltmeter to the
charging circuit as follows:
. Disconnect to the wire from terminal B of the gener-
ator and connect it to the negative (-) lead of the
ammeter.

. Connect the positive (+) lead of the ammeter to ter-
minal B of the generator.
. Connect the positive (+) lead of the voltmeter to ter-
minal B of the generator.
. Ground the negative (-) lead of the voltmeter.
(b)  Check the charging circuit as follows:
With the engine running from idle to 2,000 rpm, check the
reading on the ammeter and voltmeter.
Standard amperage:
10A or less
Standard voltage:
13.2-148V
If the voltmeter reading is more than standard voltage, replace
the voltage regulator.
If the voltmeter reading is less than the standard voltage, check
the voltage regulator and generator as follows:

«  With terminal F grounded, start the engine and check the
voltmeter reading of terminal B.
. If the voltmeter reading is more than standard voltage, re-
place the voltage regulator.
. If the voltmeter reading is less than standard voltage,
check the generator.
9. INSPECT CHARGING CIRCUIT WITH LOAD
(@ With the engine running at 2,000 rpm, turn on the high
beam headlights and place the heater blower switch at
"H”.
(b)  Check the reading on the ammeter.
Standard amperage:
30 A or more
If the ammeter reading is less than standard amperage, repair
the generator.
HINT:
If the battery is fully charged, the indication will sometimes be
less than standard amperage.
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CHARGING - ALTERNATOR

ALTERNATOR
COMPONENTS

CHoC8-01

Alternator Washer

Rotor

@ Rear Bearing

|
S~ I
D \\\\ Bearing Cover |
i L&) Seal Plate \\‘\\ I
¢ Y. - Brush Holder Cover ~~.__ !
- I %u@ STl ~ :
Rectifier @ T %m@ R/ g
"~z Plate Terminal
End Frame Rubber Insulator 0 S
S O]% 2
- P Y ~i
Wire Glip Brush Holder N %// L}
o 0y 6 @
Voltage Regulator ~®
y Terminal Insulator

| N'm (kgf-cm, ft-Ibf) |: Specified torque Rear End Cover

€ Non-reusable part B07729

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CHARGING - ALTERNATOR

B07732

B07733

B07734

B00210

B00224

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

CH025-02

DISASSEMBLY

1.
(@)
(b)

REMOVE REAR END COVER
Remove the nut and terminal insulator.
Remove the bolt, 3 nuts, plate terminal and end cover.

REMOVE BRUSH HOLDER AND VOLTAGE REGULA-
TOR

Remove the brush holder cover from the brush holder.
Remove the 5 screws, brush holder and voltage regulator.
Remove the seal plate from the rectifier end frame.

REMOVE RECTIFIER HOLDER
Remove the 4 screws and rectifier holder.
Remove the 4 rubber insulators.

REMOVE PULLEY

Hold SST (A) with a torque wrench, and tighten SST (B)
clockwise to the specified torque.

SST 09820-63010

Torque: 39 N-m (400 kgf-cm, 29 ft-1bf)

Check that SST (A) is secured to the rotor shaft.

Mount SST (C) in a vise.
Insert SST (B) into SST (C), and attach the pulley nut to
SST (C).
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CHARGING - ALTERNATOR

B00237

B07735

B09160

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

(e) To loosen the pulley nut, turn SST (A) in the direction
shown in the illustration.

NOTICE:

To prevent damage to the rotor shaft, do not loosen the

pulley nut more than one-half of a turn.

() Remove the alternator from SST (C).

(@) Turn SST (B), and remove SST (A and B).
(h)  Remove the pulley nut and pulley.

5. REMOVE RECTIFIER END FRAME
(@) Remove the 4 nuts and wire clip.

(b) Using SST, remove the rectifier end frame.
SST 09286-46011

(¢) Remove the alternator washer from the rotor

6. REMOVE ROTOR FROM DRIVE END FRAME
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CHARGING - ALTERNATOR

CHO0784

B02105

CH1023

Ohmmeter

Continuity

0
QL

B00240

Ohmmeter

No Continuity
b

e

0
QD

_

B00102

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

CH026-03

INSPECTION

1.  INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity between the
slip rings.
Standard resistance:
2.7-3.1Qat20°C (68°F)
If there is no continuity, replace the rotor.

2. INSPECT ROTOR FOR GROUND

Using an ohmmeter, check that there is no continuity between
the slip ring and rotor.

If there is continuity, replace the rotor.

3. INSPECT SLIP RINGS
(@ Check that the slip rings are not rough or scored.
If rough or scored, replace the rotor.
(b) Using a vernier caliper, measure the slip ring diameter.
Standard diameter:
14.2 - 14.4 mm (0.559 - 0.567 in.)
Minimum diameter:
12.8 mm (0.504 in.)
If the diameter is less than minimum, replace the rotor.

4. INSPECT STATOR (DRIVE END FRAME) FOR OPEN
CIRCUIT

Using an ohmmeter, check that there is continuity between the

coil leads.

If there is no continuity, replace the drive end frame assembly

5. INSPECT STATOR (DRIVE END FRAME) FOR
GROUND

Using an ohmmeter, check that there is no continuity between

the coil lead and drive end frame.

If there is continuity, replace the drive end frame assembly
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CH-9
CHARGING - ALTERNATOR

6. INSPECT EXPOSED BRUSH LENGTH
Using vernier calipers, measure the exposed brush length.
Standard exposed length:
9.5 - 11.5 mm (0.374 - 0.453 in.)
Minimum exposed length:
1.5 mm (0.059 in.)

If the exposed length is less than minimum, replace the brush
piasss| holder assembly.

7. INSPECT POSITIVE RECTIFIER HOLDER

ProCarManuals.com

Ohmmeter

Cal (@ Using an ohmmeter, connect one tester probe to the posi-

T Positive (+ ) tive (+) terminal and the other to each rectifier terminal.
O+§ Terminal - (b) Reverse the polarity of the tester probes and repeat step

= Rectifier (). -
Terminal () Check that one shows continuity and the other shows no
continuity.
If continuity is not as specified, replace the rectifier holder.
P13568
Ohmmeter 8. INSPECT NEGATIVE RECTIFIER HOLDER

Negative (-) | (&) Using an ohmmeter, connect one tester probe to each
o Terminal negative (-) terminal and the other to each rectifier termi-

nal.

(b) Reverse the polarity of the tester probes and repeat step
(a).

() Check that one shows continuity and the other shows no
continuity.

If continuity is not as specified, replace the rectifier holder.

9. INSPECT FRONT BEARING
Check that the bearing is not rough or worn.

B00214

10. IF NECESSARY, REPLACE FRONT BEARING
(@ Remove the 4 screws, bearing retainer and bearing.

B00217

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CH-10
CHARGING - ALTERNATOR

Socket Wrench | () Using SST and a press, press out the bearing.
SST 09950-60010 (09951-00350) 09950-70010
(09951-07100)

Y B09161
(¢) Using SST and a press, press in a new bearing.
SST 09950-60010 (09951-00530) 09950-70010
(09951-07100)
(d) Install the bearing retainer with the 4 screws.
Torque: 3.0 N-m (31 kgf-cm, 27 in.-I1bf)
Y /509162

11. INSPECT REAR BEARING
Check that the bearing is not rough or worn.

CH1026

12. IF NECESSARY, REPLACE REAR BEARING

(@ Using SST, remove the bearing cover (outside) and bear-
ing.
SST 09820-00021

NOTICE:

Be careful not to damage the fan.

(b) Remove the bearing cover (inside).

NO00581

(c) Place the bearing cover (inside) on the rotor.

P13567

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CHARGING - ALTERNATOR

CH-11

NO00578

(d) Using SST and a press, press in a new bearing.

SST  09820-00030

SST

P00074

(e) Using SST, push in the bearing cover (outside).
SST 09285-76010

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)
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CH-12

CHARGING - ALTERNATOR

B00219

B00239

B00211

B00210

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

CHoC9-01

REASSEMBLY

1. INSTALL ROTOR TO DRIVE END FRAME
(@) Place the drive end frame on the pulley.
(b) Install the rotor to the drive end frame.

2. INSTALL RECTIFIER END FRAME
(@) Place the alternator washer on the rotor.

(b)  Using a 29 mm socket wrench and press, slowly press in
the rectifier end frame.

(c) Install the wire clip and 4 nuts.
Torque:
Nut A 4.5 N-m (46 kgf-cm, 40 in.-Ibf)
Nut B 5.4 N-m (55 kgf-cm, 48 in.-Ibf)

3. INSTALL PULLEY

(@) Install the pulley to the rotor shaft by tightening the pulley
nut by hand.

(b) Hold SST (A) with a torque wrench, and tighten SST (B)
clockwise to the specified torque.
SST 09820-63010
Torque: 39 N-m (400 kgf-cm, 29 ft-1bf)

() Check that SST (A) is secured to the pulley shaft.
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CH-13
CHARGING - ALTERNATOR

(d) Mount SST (C) in a vise.
EA (e) Insert SST (B) into SST (C), and attach the pulley nut to
i SST (C).

SST (0)

B00224

(f)  To torque the pulley nut, turn SST (A) in the direction
shown in the illustration.
Torque: 111 N-m (1,125 kgf-cm, 81 ft:Ibf)

(@0 Remove the alternator from SST (C).

(h)  Turn SST (B), and remove SST (A and B).

4. INSTALL RECTIFIER HOLDER

(@) Install the 4 rubber insulators on the lead wires.
NOTICE:

Be careful of the rubber insulators installation direction.

(b) Install the rectifier holder while pushing it with the 4
screws
Torque: 2.9 N-m (30 kgf-cm, 26 in.-Ibf)

B07734

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CH-14

CHARGING - ALTERNATOR

B09166

B09164

B09167

B07732

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

5. INSTALL VOLTAGE REGULATOR AND BRUSH
HOLDER
(@) Place the seal plate on the rectifier end frame.

(b) Place the voltage regulator and brush holder on the recti-
fier end frame.

NOTICE:

Be careful of the holder installation direction.

(¢) Install the 5 screws.
Torque: 2.0 N-m (20 kgf-cm, 18 in.-Ibf)

(d) Place the brush holder cover on the brush holder.

6. INSTALL REAR END COVER
(@) Install the end cover and plate terminal with the bolt and
3 nuts.
Torque:
Nut 4.4 N-m (45 kgf-cm, 39 in.-Ibf)
Bolt 3.9 N-m (39 kgf-cm, 35 in.-Ibf)
(b) Install the terminal insulator with the nut.
Torque: 4.1 N-m (42 kgf-cm, 36 in.-I1bf)
7. CHECK THAT ROTOR ROTATES SMOOTHLY
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CO-1
COOLING - COOLANT

COOLANT

INSPECTION

HINT:

Check the coolant level when the engine is cold.

1. CHECK ENGINE COOLANT LEVEL AT RESERVOIR

The engine coolant level should be between the "LOW” and "FULL” line.

If low, check for leaks and add "Toyota Long Life Coolant” or equivalent up to the "FULL” line.

2. CHECKENGINE COOLANT QUALITY

(@) Remove the reservoir cap.

CAUTION:

To avoid the danger of being burned, do not remove the reservoir the cap while the engine and radia-

tor are still hot, as fluid and steam can be blown out under pressure.

(b) There should not be any excessive deposits of rust or scale around the reservoir cap or reservoir filler
hole, and the coolant should be free from oil.

If excessively dirty, replace the coolant.

(¢) Reinstall the reservoir cap.

C004D-04

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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COOLING - COOLANT

Engine Drain Plug

Radiator Drain Plug

N B08739

ProCarManuals.com

B08800

B08801

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

CO0WX-02

REPLACEMENT

HINT:

For replacing the heater parts such a heater core or heater

hose, refer to Pub. No. RM734E AC section.

1. DRAIN ENGINE COOLANT

(@ Remove the reservoir cap.

CAUTION:

To avoid the danger of being burned, do not remove the res-

ervoir cap while the engine and radiator are still hot, as

fluid and steam can be blown out under pressure.

(b) Loosen the radiator drain plug (on the left under side of
the radiator tank) and engine drain plug on the engine
coolant drain union (on the left rear of the cylinder block),
and drain the coolant.

() Close the drain plugs.

Torque: 12.7 N-m (130 kgf-cm, 9 ft-1bf) for engine

2. FILL ENGINE COOLANT

(@) Remove the upper front fender apron seal and upper ra-
diator support seal.

(b) Remove the 2 bolts.
(c) Disconnect the 3 clamps and 2 hoses, then place hoses
on air cleaner case.

(d) Lift the engine coolant reservoir and hook it on a hood
latch to fix.
HINT:

(e) Remove the bleeder plug.
()  Supply coolant of approx. 3.7 liters into the reserve tank
until the level reaches FULL line.
. Use of improper coolants may damage engine cool-
ing system.
. Use "Toyota Long Life Coolant” or equivalent and
mix it with plain water according to the manufac-
tures directions.
. Use of the coolant which includes more than 50%
[freezing protection down to -35°C (-31°F)] or 60%
[freezing protection down to -50°C (-58°F)] of eth-
ylene-glycol is recommended, but not more than
70%.
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CO-3
COOLING - COOLANT

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

NOTICE:
. Do not use an alcohol type coolant or plain water
alone.

e  The coolant should be mixed with plain water (prefer-
ably demineralized water or distilled water).

Capacity:
1ZZ-FE:
M/T 5.7 litters (6.0 US gts, 5.0 Imp. gts)
AT 5.6 litters (5.9 US qts, 4.9 Imp. qts)
2ZZ-GE:
M/T 5.9 litters (6.2 US gts, 5.2 Imp. gts)
AT 5.8 litters (6.1 US gts, 5.1 Imp. qts)
HINT:

When the level can not be lowered before the supply of the 3.7

liters coolant, squeeze the radiator lower hose several times

while blocking the hole in the bleeder plug with a finger, and
surely supply the coolant.

(g) Start the engine with the reservoir cap and the bleeder
plug removed and warm it up until the cooling fan blows
first and then stops.

HINT:

At this time, the A/C switch should be OFF.

(h)  Additionally supply 500 cc coolant with the engine idling.

() Install the bleeder plug and reservoir cap.

HINT:

Close the reservoir cap by marking approx. 2.5 rotations until

clicks is heard.

() Repeat 5 sec. engine operation at 3,000 rpm and 5 sec.
idling alternately for 15 min. or more.

(k)  After complete cooling of the engine, the level shall be be-
tween Low and FULL.

HINT:

After warming-up of engine, the level shall be over the FULL.

()  Connect the 2 hoses and clamps.

(m) Install the 2 bolts.

(n) Install the cover.

3. CHECK FOR COOLANT LEAKS

4. CHECKENGINE COOLANT SPECIFIC GRAVITY COR-
RECTLY
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CO-4
COOLING - WATER PUMP

WATER PUMP
COMPONENTS

CO04F-04

Upper Front Fender Apron Seal

Drive Belt 277-GE:

1
$m~5@tf: AN

@o-___\ 4/

27Z-GE:
__— Water Pump

RN
v/, (&7
( G‘\ R\ "

Q

1ZZ-FE:
Water Pump

Belt A:| 9.0(92,80in.-Ibf) |

Belt B:| 11 (113, 8)

See[page[CO-7

| N-m (kgf-cm, ft-Ibf) | : Specified torque
n @ Non-reusable part

B08740

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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COOLING - WATER PUMP

COoWY-02

REMOVAL

1.  REMOVE RH ENGINE UNDER COVER
2.  DRAIN ENGINE COOLANT

3.] REMOVE[PRIVE[BELT[{See[page[CH-5)

4. 1ZZ-FE:
REMOVE WATER PUMP

(@ Remove the 6 bolts, water pump and O-ring.

(b) Clean up the engine coolant from the water chamber
room.

B00150

ProCarManuals.com

5. 2ZZ-GE:
REMOVE WATER PUMP

(@ Using SST, remove the 4 water pump pulley set bolts.
SST 09960-10010 (09962-01000, 09963-00600)

(b) Remove the water pump pulley.

() Remove the 6 bolts, water pump and O-ring.

(d) Clean up the engine coolant from the water chamber
room.

N / sosa1| NOTICE:

Do not remove the RH engine mounting bracket and alter-
nator when the water pump alone is replaced.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-6
COOLING - WATER PUMP

CO04H-04

Turn \ INSPECTION
INSPECT WATER PUMP
(@) Visually check the drain hole for coolant leakage.
If leakage is found, replace the water pump.
(b) Turn the pulley, and check that the water pump bearing
moves smoothly and quietly.
If necessary, replace the water pump.

B00270

ProCarManuals.com

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-7
COOLING[] - WATER[PUMP

CO0Wz-02

INSTALLATION
1.] 1ZZ-FE:
INSTALL WATER PUMP
(@) Place a new O-ring on the timing chain cover.
(b) Install the water pump with the 6 bolts.
Torque:
Bolt A 9.0 N-m (92 kgf-cm, 80 in.-Ibf)
Bolt B 11 N-m (113 kgf-cm, 8 ft:1bf)

B00150 H I NT

ProCarManuals.com

Each bolt length is indicated in the illustration.
A: 30 mm (1.18 in.)
B: 35 mm (1.38 in.)
2. 272Z-GE:
INSTALL WATER PUMP
(@) Place a new O-ring on the timing chain cover.
(b) Install the water pump with the 6 bolts.
Torque: 9.0 N-m (92 kgf-cm, 80 in.-Ibf)
HINT:
Each bolt length is indicated in the illustration.
A: 30 mm (1.18 in.)

B: 35 mm (1.38 in.)

(c) Install the water pump pulley.

(d) Using SST, tighten the 4 water pump pulley set bolts.
SST 09960-10010 (09962-01000, 09963-00600)
Torque: 15 N-m (153 kgf-cm, 11 ft-1bf)

3. INSTALL RH ENGINE UNDER COVER

4. INSTALL DRIVE BELT
(See[page[CH-5)

5. FILL WITH ENGINE COOLANT

6. START ENGINE AND CHECK FOR LEAKS

N P sosra1| 7- ~RECHECK ENGINE COOLANT LEVEL

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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CO-8

coo

LING - THERMOSTAT

THERMOSTAT
COMPONENTS

CO04J-05

Generator Wir

Generator
Connector

N

—

Drive Belt
By

Upper
Suppo

— \

¢
L \
2

Wire Clamp
& Gasket

Upper Front Fender Apron Seal

1ZZ-FE:
No. 2 Cylinder Head Cover

¥
@:@?

s |

|

b=
Radi i
T = 7

277-GE:
No. 2 Cylinder Cover

-
-
-

- -

-

WaterlnH\
Thermostat

| N'm (kgf-cm, ft-Ibf) | : Specified torque

B08742

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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Co-9
COOLING - THERMOSTAT

CO04K-05

REMOVAL

HINT:

Removal of the thermostat would have an adverse effect, causing a lowering of cooling efficiency. Do not
remove the thermostat, even if the engine tends to overheat.

1. DRAIN ENGINE COOLANT

2. REMOVE DRIVE BELT AND ALTERNATOR
3. REMOVE WATER INLET AND THERMOSTAT

(@) Remove the 2 nuts, and disconnect the water inlet from the cylinder block.
(b) Remove the thermostat.
(c) Remove the gasket from the thermostat.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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Cco-10

COOLING - THERMOSTAT

P (92 OC

P13560

S\ S

P00436

Valve Lift
NN

P24125

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

INSPECTION

INSPECT THERMOSTAT
HINT:

The thermostat is numbered with the valve opening tempera-

ture.

(@)
water.
(b)
Valve opening temperature:
80.0 - 84.0°C (176 - 183°F)

If the valve opening temperature is not as specified, replace the

thermostat.

() Check the valve lift.

Valve lift: 10 mm (0.39 in.) or more at 90°C (194°F)
If the valve lift is not as specified, replace the thermostat.
Check that the valve is fully closed when the thermostat
is at low temperatures (below 40°C (104°F)).

(d)

If not closed, replace the thermostat.

Immerse the thermostat in water and gradually heat the

Check the valve opening temperature.
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CO-11
COOLING - THERMOSTAT

CO04M-05

<[ § Upvard INSTALLATION
05 A 1. PLACE THERMOSTAT IN CYLINDER BLOCK

10°
" \ (@) Install a new gasket to the thermostat.
J (b) Install the thermostat with the jiggle valve upward.
- HINT:
— , The jiggle valve may be set within 10° of either side of the pre-
§¢ ' scribed iti
position.
\iv b 2. INSTALL WATER INLET

yBo01s3[  Install the water inlet with the 2 nuts.

ProCarManuals.com

Torque: 10 N-m (100 kgf-cm, 7 ft-1bf)
3. INSTALL ALTERNATOR AND DRIVE BELT
4. FILL WITH ENGINE COOLANT
5. STARTENGINE, AND CHECK FOR COOLANT LEAKS.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-12
COOLING - RADIATOR

RADIATOR

ON-VEHICLE CLEANING

CLEAN RADIATOR

Using water or a steam cleaner, remove any mud or dirt from the radiator core.
NOTICE:

If using a high pressure type cleaner, be careful not to deform the fins of the radiator core (i.e. Main-
tain a distance between the cleaner nozzle and radiator core.).

CO04N-01

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-13

COOLING - RADIATOR

Reservoir Cap ~ Radiator Cap Tester

B08802

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

C0040-04

ON-VEHICLE INSPECTION

1. REMOVE RESERVOIR CAP

CAUTION:

To avoid the danger of being burned, do not remove the res-
ervoir cap while the engine and radiator are still hot, as
fluid and steam can be blown out under pressure.

2. INSPECT RESERVOIR CAP

NOTICE:
. If the reservoir cap has contaminations, always rinse
it with water.

. Before using a radiator cap tester, wet the relief valve
and pressure valve with engine coolant or water.
When performing steps (a) and (b) below, keep the ra-
diator cap tester at an angle of over 30° above the hor-

izontal.

(@ Using a radiator cap tester, slowly pump the tester and
check that air is coming from the vacuum valve.
Pump speed: 1 push/(3 seconds or more)
NOTICE:
Push the pump at a constant speed.
If air is not coming from the vacuum valve, replace the reservoir
cap.
(b) Pump the tester and measure the relief valve opening
pressure.
Pump speed: 1 push within 1 seconds
NOTICE:
This pump speed is for the first pump only (in order to close
the vacuum valve). After this, the pump speed can be re-
duced.
Standard opening pressure:
93 - 123 kPa (0.95 - 1.25 kgf/cm2, 13.5 - 17.8 psi)
Minimum opening pressure:
79 kPa (0.8 kgf/cm?2, 11.5 psi)
HINT:
Use the tester’s maximum reading as the opening pressure.
If the opening pressure is less than minimum, replace the reser-
voir cap.
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COOLING - RADIATOR

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

3. INSPECT COOLING SYSTEM FOR LEAKS

(@) Fillthe radiator with coolant and attach a radiator cap tes-
ter.

(b) Warm up the engine.

(c) Pumpitto 118 kPa (1.2 kgf/cm?, 17.1 psi), and check that
the pressure does not drop.

If the pressure drops, check the hoses, radiator or water pump

for leaks. If no external leaks are found, check the heater core,

cylinder block and head.

4. REINSTALL RESERVOIR CAP
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CO-15

COOLING - RADIATOR

COMPONENTS

C004P-03

Cruise Control
Actuator

Upper Radiator
Support

%\ i MAF Sensor
\p [ _é Connector
Air Cleaner Cap
Upper Condenser »
. /’, Z///\\ . .
Support gpper Radlatqr %///lf//;;,/;%//m ; Air Filter
upport Bushing % ’//////[/
Radiator Asse ‘ Air Cleaner Case
Lower Radiator
Support Bushing
Bumper Cover
N B08743

Upper Front Fender Apron Seal

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-16

COOLING - RADIATOR

N

B08744

DENSO Made

Cooler Pipe

Y

Plate Washer

@ ~

Plate Washer

Wreg

4 O-Ring

Oil Cooler

®Non-reusable part

Tank

4 O-Ring

Core =

Tank

|

Drain Plug

4 O-Ring

B08772

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-17

COOLING - RADIATOR

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

CO0X4-02

REMOVAL

1.

N

oTE Y

)

O
~— ~—

o

AN TN N N N
(¢)
— =

D

Ng==<S
N—

REMOVE UPPER FRONT FENDER APRON SEAL AND
UPPER RADIATOR SUPPORT SEAL

DRAIN ENGINE COOLANT

REMOVE BUMPER COVER

(See Pub. No. RM734E BO section)

REMOVE AIR CLEANER

REMOVE ENGINE COOLANT RESERVOIR
Disconnect the 3 radiator reservoir hoses.

Remove the bolt and engine coolant reservoir.
REMOVE RADIATOR ASSEMBLY

Disconnect the No. 1 electric cooling fan connector.
Disconnect the No. 2 electric cooling fan connector.
Disconnect the upper radiator hose.

Disconnect the lower radiator hose.

Disconnect the 2 A/T oil cooler hoses.

Remove the 3 bolts, and disconnect the hood lock.
Remove the 2 bolts and center brace.

Remove the 2 bolts, 2 nuts and 2 condensor upper sup-
ports.

w/ Cruise control system:

Remove the bolt, and disconnect the cruise control ac-
cuator.

Remove the 2 bolts and radiator upper support.
Remove the 2 upper radiator support bushings.
Remove the radiator assembly.

Remove the 2 lower radiator support bushings.
REMOVE ELECTRIC COOLING FAN FROM RADIA-
TOR

Remove the 2 bolts and cooling fan assembly.
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CO-18

COOLING - RADIATOR

Dimension "B”

SST — T?nk ™
Ay Lock

9 Plate !\

Stoﬁper

LU IZprT

Y B08773
=
Y B08775

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

CO04R-04

DISASSEMBLY
1. REMOVE DRAIN PLUG

(@ Remove the drain plug.
(b) Remove the O-ring.

2. DENSO Made:
ASSEMBLE SST
SST 09230-01010

(@) Install the claw to the overhaul handle, inserting it in the
hole in part ’A” as shown in the diagram.

(b)  While gripping the handle, adjust the stopper bolts so that
dimension "B” shown in the diagram is 0.2 - 0.3 mm
(0.008 - 0.012in.).

NOTICE:

If this adjustment is not done the claw may be damaged.

3. DENSO Made:

UNCAULK LOCK PLATES

Using SST to release the caulking, squeeze the handle until

stopped by the stopper bolts.
SST 09230-01010

4. DENSO Made:

REMOVE TANKS AND O-RINGS
Lightly tap the bracket of the radiator (or radiator inlet or outlet)
with a soft-faced hammer, and remove the tank and the O-ring.

5. A/T (DENSO Made):
REMOVE OIL COOLER FROM LOWER TANK
(@) Loosen the nut, and remove the cooler pipe.
(b) Remove the 2 nuts and 2 plate washers.
() Remove the oil cooler and 2 O-rings.
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CO-19
COOLING - RADIATOR

= ™ Lock Plate

Lock Plate

B08776

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

C0048-04

INSPECTION

DENSO Made:

INSPECT LOCK PLATE FOR DAMAGE

HINT:

. If the sides of the lock plate groove are deformed, reas-
sembly of the tank will be impossible.

. Therefore, first correct any deformation with pliers or simi-
lar object. Water leakage will result if the bottom of the
lock plate groove is damaged.

NOTICE:
The radiator can only be recaulked 2 times. After the 2nd
time, the radiator core must be replaced.


https://procarmanuals.com

ProCarManuals.com

CO-20

COOLING -

RADIATOR

B08823

~349mm

(1.364 in.)

B08822

I

O Normal| X Twisted
E\Z
O-Ring X Twisted

C00317

iy
—
,b

&) Lo
i MM'/% %Tank

N

CORRECT

WRONG

Punch Assembly

Part "A”

Overhaul Handle CO1206

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

CO0X5-01

REASSEMBLY

(@)

HINT:

A/T (DENSO Made):

INSTALL OIL COOLER TO LOWER TANK

Clean the O-ring contact surface of the lower tank and oil
cooler.

Install 2 new O-rings to the oil cooler.

Install the oil cooler to the lower tank.

Install the 2 plate washers and 2 nuts.

Torque: 8.34 N-m (85 kgf-cm, 74 in.-Ibf)

Install the cooler pipe in the direction indicated as shown
in the illustration.
Torque: 14.7 N-m (150 kgf-cm, 11 ft-Ibf)

DENSO Made:

INSTALL NEW O-RINGS AND TANKS

After checking that there are no foreign objects in the lock
plate groove, install the new O-ring without twisting it.

When cleaning the lock plate groove, lightly rub it with sand pa-
per without scratching it.

(b)

(©

Install the tank without damaging the O-ring.

Tap the lock prate with a soft—-faced hammer so that there
is no gap between it and the tank.

DENSO Made:

ASSEMBLE SST

SST 09230-01010, 09231-14010

Install the punch assembly to the overhaul handle, insert-
ing it in the hole in part ”A” as shown in the illustration.
While gripping the handle, adjust the stopper bolt so that
dimension "B” is as shown in the illustration.
Dimension: 8.4 mm (0.331 in.)
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CO-21

COOLING - RADIATOR
5 11 3 9 4, DENSO Made:
2 €< CAULK LOCK PLATE

Stopper Bolt ,11.

//,// /
@J:
aﬁ. @iii §= o

B08778

4
éllk/.\ N
(o= O
@) ] ‘
T
Y g - 08780
Y B08781

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

(@)

HINT:

(b)

Lightly press SST against the lock plate in the order
shown in the illustration. After repeating this a few times,
fully caulk the lock plate by squeezing the handle until
stopped by the stopped plate.

SST 09230-01010

Do not stake the areas protruding around the pipes,
brackets or tank rids.

The points shown in the illustration and oil cooler near
here (A/T) cannot be staked with SST. Use wrap vinyl tape
around the tip of a pair or similar object and be careful not
to damage the core plates.

Check the lock plate height (H) after completing the
caulking.
Plate height: 7.40 - 7.80 mm (0.2913 - 0.3071 in.)

If not within the specified height, adjust the stopper bolt of the
handle again and caulk again.

5.
(@)
(b)

INSTALL DRAIN PLUG
Install a new O-ring to the drain plug.
Install the drain plug.
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CO-22

COOLING -

RADIATOR

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

6. INSPECT FOR WATER LEAKS

(@) Tighten the drain plug.

(b) Install the engine coolant reservoir.

(¢) Plug the inlet and outlet pipes of the radiator with SST.
SST 09230-01010

(d) Using aradiator cap tester, apply pressure to the radiator.
Test pressure: 177 kPa (1.8 kgf/cm2, 26 psi)

(e) Submerge the radiator in water.

() Inspect for leaks.

HINT:

On radiators with resin tanks, there is a clearance between the
tank and lock plate where a minute amount of air will remain,
giving the appearance of an air leak when the radiator is sub-
merged in water. therefore, before doing the water leak test, first
swish the radiator around in the water until all bubbles disap-

pear.
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CO-23

COOLING - RADIATOR

e

/ B08771

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

CO0X3-02

INSTALLATION

1.

INSTALL ELECTRIC COOLING FAN TO RADIATOR

Install the cooling fan with the 2 bolts.

S8E P

(¢)
~

=S =
N

3

—~ o~ o~
~

Torque: 5.0 N°-m (51 kgf-cm, 44 in.-Ibf)
INSTALL RADIATOR ASSEMBLY

Install the 2 lower radiator support bushings.
Install the radiator assembly.

Install the 2 upper radiator support bushings.

Install the radiator upper support with the 2 bolts.
w/ Cruise control system:

Install the cruise control actuator with the 3 bolts.
Install the 2 condenser upper supports with the 2 bolts
and nuts.

Install the center brace with the 2 bolts.

Install the hood lock with the 3 bolts.

Connect the 2 A/T oil cooler hoses.

Connect the lower radiator hose.

Connect the upper radiator hose.

Connect the No. 1 electric cooling fan connector.
Connect the No. 2 electric cooling fan connector.

INSTALL ENGINE COOLANT RESERVOIR

Install the engine coolant reservoir with the bolt.
Torque: 5.0 N°-m (51 kgf-cm, 44 in.-I1bf)

Connect the 3 radiator reservoir hoses.

INSTALL AIR CLEANER

INSTALL BUMPER COVER

(See Pub. No. RM734E BO section)

FILL WITH ENGINE COOLANT

INSTALL UPPER FRONT FENDER APRON SEAL AND
UPPER RADIATOR SUPPORT SEAL

START ENGINE AND CHECK FOR COOLANT LEAKS
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CO-24

COOLING - ELECTRIC COOLING FAN

N —— B08751
No. 1 (+)
8
(=) Q@|Ammeter
\ s )
No. 2 @
(+) o Ammeter
— J
Battery
N B08770

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

ELECTRIC COOLING FAN

ON-VEHICLE INSPECTION

1. CHECK COOLING FAN OPERATION WITH LOW TEM-
PERATURE (Below 83°C (181°F))

(@  Turn the ignition switch ON.

(b)  Check that the cooling fan stops.

If not, check the cooling fan relay and water temperature sen-

sor, and check for a separated connector or severed wire be-

tween the cooling fan relay and water temperature sensor.

(c) Disconnect the water temperature sensor connector.

(d) Check that the cooling fan rotates.

If not, check the engine main relay, cooling fan relay, cooling

fan, fuses, and check for short circuit between the cooling fan

relay and water temperature sensor.

(e) Reconnect the water temperature sensor connector.

2. CHECKCOOLING FAN OPERATION WITH HIGH TEM-
PERATURE (Above 93°C (199°F))

(@) Start the engine, and raise coolant temperature to above
93°C (199°F).

(b)  Check that the cooling fan rotates.

If not, replace the water temperature sensor.

CO0X0-02

3. INSPECT COOLING FANS

(@) Disconnect the cooling fan connector.

(b) Connect battery and ammeter to the connector.

(c) Check that the cooling fan rotates smoothly, and check
the reading on the ammeter.
Standard amperage: 5.2 - 8.2 A

(d) Reconnect the cooling fan connector.
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COOLING

CO-25
ELECTRIC COOLING FAN

COMPONENTS

CO04W-04

Cruise Control
Actuator

Upper Radiator
Support

Support
No. 1 Electric Air Filter
Cooling Fan
Connector
Air Cleaner Case
Electric Cooling
Fan
Bumper Cover
N B08787

Upper Front Fender Apron Seal

Upper Radiator Support Seal

Air Flow Meter
Connector

Air Cleaner Cap

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-26

COOLING - ELECTRIC COOLING FAN

N

w/ A/C

w/o A/C

Fan Shroud

Fan Shroud

No. 2 Fan Motor

No. 1 Fan Motor

B08788

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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Co-27
COOLING - ELECTRIC COOLING FAN

CO04X-04

REMOVAL

1. REMOVE UPPER FRONT FENDER APRON SEAL AND UPPER RADIATOR SUPPORT SEAL
2. DRAIN ENGINE COOLANT
3. REMOVE BUMPER COVER (See Pub. No. RM734E BO section)
4. REMOVE RADIATOR UPPER SUPPORT
(@) Remove the air cleaner assembly.
(b) Remove the engine coolant reservoir.
() Remove the 3 bolts, and disconnect the hood lock.
) Remove the 2 bolts and center brace.
(e) Remove the 2 bolts, 2 nuts and 2 condenser upper supports.
(f)  w/ Cruise control system:
Remove the bolt, and disconnect the cruise control actuator.
(g9 Remove the 2 bolts and radiator upper support.
5. REMOVE COOLING FAN
(@) Disconnect the 2 cooling fan connectors.
(b) Remove the 2 bolts and cooling fan.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-28

COOLING - ELECTRIC COOLING FAN

B08789

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

C004Y-03

DISASSEMBLY

1. REMOVE FAN(S)
Remove the nut and fan.

2. REMOVE FAN MOTOR(S)

(@) Disconnect the wire and connector holder from the fan
shroud.

(b) Remove the 3 screws and fan motor.
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COOLING - ELECTRIC COOLING FAN

CO0X1-01

REASSEMBLY

1. INSTALL FAN MOTOR(S)
(@) Install the fan motor with the 3 screws.
Torque: 2.55 N-m (26 kgf-cm, 23 in.-Ibf)

(b) Install the wire and connector holder to the fan shroud.
2. INSTALL FAN(S)
Install the fan with the nut.

Torque: 6.18 N-m (63 kgf-cm, 55 in.-Ibf)

N B08792

ProCarManuals.com

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CO-30

COOLING - ELECTRIC COOLING FAN

INSTALLATION

1.
(@)

INSTALL COOLING FAN

Install the cooling fan with the 2 bolts.

Torque: 5.0 N°-m (51 kgf-cm, 44 in.-Ibf)

Connect the 2 cooling fan connectors.

INSTALL RADIATOR UPPER SUPPORT

Install the radiator upper support with the 2 bolts.

w/ Cruise control system:

Install the cruise control actuator with the 3 bolts.

Install the 2 condenser upper supports with the 2 bolts and nuts.
Install the center brace with the 2 bolts.

Install the hood lock with the 3 bolts.

Install the engine coolant reservoir.

Install the air cleaner assembly.

INSTALL FRONT BUMPER (See Pub. No. RM734E BO section)
FILL WITH ENGINE COOLANT

INSTALL COOLING FAN

START ENGINE AND CHECK FOR COOLANT LEAKS

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

CO0X2-02
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CO-31
COOLING - COOLING FAN RELAY

No. 1 Cooling
Fan relay

B08783

Continuity

Ohmmeter

1
&

o Ohmmeter

s |0
QO

No Continuity

S04970

od] |

Battery

Ohmmeter

QO]
QO

Continuity
S04969

No. 2 Cooling
Fan Relay

[
B08784

Ohmmeter,

e

Ohmmeter

]

Q 4

Continuity No Continuity

Continuity
> Ohmmeter
s (O]
QOO

S04972

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

COOLING FAN RELAY

INSPECTION
1. INSPECT NO. 1 COOLING FAN RELAY

(@ Remove the relay box cover.
(b) Remove the No. 1 cooling fan relay. (Marking: FAN No. 1)

CO0054-03

(¢) Inspect the No. 1 cooling fan relay continuity.
(1) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
If there is no continuity, replace the relay.
(2) Check that there is no continuity between terminals
3 and 5.
If there is continuity, replace the relay.

(d) Inspect the No. 1 cooling fan relay operation.
(1) Apply battery positive voltage across terminals 1
and 2.
(2) Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If there is no continuity, replace the relay.
(e) Reinstall the No. 3 cooling fan relay.
() Reinstall the relay box cover.

2. w/A/C:
INSPECT NO. 2 COOLING FAN RELAY
(@ Remove the relay box cover.
(b) Remove the No. 2 cooling fan relay. (Marking: FAN No. 2)

(c) Inspect the No. 2 cooling fan relay continuity.
(1) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
If there is no continuity, replace the relay.
(20 Check that there is continuity between terminals 3
and 4.
If there is no continuity, replace the relay.
(8) Check that there is no continuity between terminals
3 and 5.
If there is continuity, replace the relay.
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CO-32

COOLING - COOLING FAN RELAY

0o )
O®

Battery
Ohmmeter

0@

2| Ohmmeter

0
Q

tinuit
No Continuity Con |nU|s%/4971
No. 3 Cooling
Fan relay
N /60/8’785
Continuity
Ohmmeter 2 Ohmmeter
5

1
&

QO

No Continuity

S04970

O®| |

Battery

Continuity
S049

Ohmmeter

O]
QO

69

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

(d) Inspect the No. 2 cooling fan relay operation.
(1) Apply battery positive voltage across terminals 1
and 2.
(2) Using an ohmmeter, check that there is no continu-
ity between terminals 3 and 4.
If there is continuity, replace the relay.
(8) Check that there is continuity between terminals 3
and 5.
If there is no continuity, replace the relay.
(e) Reinstall the No. 2 cooling fan relay.
()  Reinstall the relay box cover.

3. w/A/C:
INSPECT NO. 3 COOLING FAN RELAY
(@) Remove the relay box cover.
(b) Remove the No. 3 cooling fan relay. (Marking: FAN No. 3)

(¢) Inspect the No. 3 cooling fan relay continuity.
(1) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.
If there is no continuity, replace the relay.
(20 Check that there is no continuity between terminals
3 and 5.
If there is continuity, replace the relay.

(d) Inspect the No. 3 cooling fan relay operation.
(1) Apply battery positive voltage across terminals 1
and 2.
(2) Using an ohmmeter, check that there is continuity
between terminals 3 and 5.
If there is no continuity, replace the relay.
(e) Reinstall the No. 3 cooling fan relay.
() Reinstall the relay box cover.
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DIAGNOSTICS - ENGINE

ENGINE
HOW TO PROCEED WITH TROUBLESHOOTING

When using hand-held tester, troubleshooting in accordance with the procedure on the following page.

DI4DW-04

, Titles inside /_7/ are titles of pages in
@ehlclemroughtﬂowvorkShO@ this manual with the page number indicated
in the bottom portion. See the indicated

//Customerl]’robleml]\nalysisl]’.|]DI—3 // pages for detailed explanations.
282
/ Connect[ihe[hand-held[fester[{o[PLC3[P.[DI-4 / -
/ Ifhedlisplay[indicates[&[¢ommunication[fault[in[ihe[fool,[inspectDLC3[P.[DI-4 /
JL

// Check[DTC[and[Freezed[Frame[Pata[{Precheck) /
/ Record[or[Print[DTC[and[Freezed[fFrame[Pata[P.[DI-4 /

—

N

w

N

/| Clear[DTC@ndFreezedFrame[PataPPl-4 [/

()]

L
// Visual[lnspection //

[e)]

ﬁettingl]he[@heck[ﬁest)Wodel])iagnosisl]’.l]pl—4 7
L

7 Problem[$ymptom[Confirmation
Ifihe[éngine[dloes[hot[$tart[perform[$teps 10[and 12(Jirst

Malfunction ﬂ J L Malfunction does not occur.

occurs. 8 // Symptom[Bimulation[P[IN-1D. //
9 /| DTC[Theck[PDI-4 / ():r,

Normal @ @ Malfunction code.

10 //Basicﬂlnspectionl]’.l]pl—4 // 11// DTC[TChart[P.[PI-1B //

12 // Problem[Bymptom(Jable[P.[DI-24  // ﬂ
0 i

14 // Parts Inspection // 13 // Circuit[Inspection[P.[DI-26 //

4L
ﬂ 15 // Check[Tor[Intermittent[Problems[P.[DI-4 //

Identification of Problem ():r

16 // Adjustment, Repair  //

JL

17 Confirmation Test

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DI-2
DIAGNOSTICS - ENGINE

When not using hand-held tester, troubleshooting in accordance with the procedure on the following pages.

, Titles[inside Z_7Z are[fitles[df[pagesfin
@eh'c'e@fought@f’wvorksm@ this[inanualwith[he[page[umber{indicated
infihe[bottom[portion.[Beefihelindicated

1 /[Customer[ProblemAnalysisp[DI-3 /) Pagestiorliietalled[éxplanations.

2 // Check[and[¢lear[DTC[{Pre-check)[P.[DI-4 //
<

3| Problem[$ymptom[Confirmation

Malfunction does not occur.

Malfunction occurs.

4// Symptom[Simulation[P.[DI-24 //
<5
5/ DTC[Theck[PIN-1D. 7
|1Malfunc’[ion code

Normal code J L
6/  Basicllnspection[P.[DI-4 /| 7// DTC[Thart[P.DI-18 7
| o
8// Problem[$ymptoms[Table[P.[DI-4 //

ﬂ 4
10[ Circuit Inspection
gl Parts Inspection j ﬂ H:()//Check for Intermittent Problem //

Identlflcatlon of Problem

L

12 // Adjustment, Repair //

JL

13 Confirmation[Test

L

End

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)


https://procarmanuals.com

ProCarManuals.com

DIAGNOSTICS

ENGINE

DI-3

CUSTOMER PROBLEM ANALYSIS CHECK

DI4DX-02

ENGINE CONTROL SYSTEM Check Sheet inepector's
Customer’s Name Model and Model
Year
Driver’s Name Frame No.
Data Vehicle -
Brought in Engine Model
. . km
License No. Odometer Reading miles
o Egtgisnt‘;r‘t‘oes 0O Engine does not crank O No initial combustion O No complete combustion
O Difficult to O Engine cranks slowly
Start O Other
()
£ . O Incorrect first idle O Idling rpm is abnormal 0O High ( rpm) O Low ( rpm)
] P Idl
g DPoorldiing | oo ghidling O Other
@ |0 Poor [ Hesitation [ Back fire [ Muffler explosion (after-fire) [ Surging
E Drivability O Knocking O Other
'§ [ Soon after starting [ After accelerator pedal depressed
2 | OEngine Stall | O After accelerator pedal released [ During A/C operation
[ Shifting from N to D O Other
O Others
Datas Problem
Occurred
Problem Frequency [ Constant [ Sometimes ( times per day/month) [ Once only
0O other
Weather O Fine 0O Cloudy O Rainy O Snowy [ various/Other
t o o
cw Outdoor O Hot 0O warm O Cool [ Cold (approx. F/ C)
] 5 Temperature -_—
(4]
38 Place OHighway O Suburbs O Inner City O Uphill O Downhill
2E O Rough road O Other
'.E —_—
§§ Engine Temp. O Cold O warming up [ After Warming up O Any temp. [ Other
O Starting O Just after starting ( min.) O 1dling 0O Racing
Engine Operation | [ Driving [ Constant speed [ Acceleration [ Deceleration
[ A/C switch ON/OFF 0O other
Condition of check engine warning light i i i i
(CHK ENG) O Remains on O Sometimes light up O Does not light up
Normal mode O Normal O Malfunction code(s) (code )
(Precheck) O Freezed frame data ( )
DTC Inspection
[ Normal [ Malfunction code(s) (code )
Check Mod
eck Wode O Freezed frame data ( )
1ZZ-FE, 22Z-GE ENGINE (RM733E)
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DI116-05

PRE-CHECK
1.[] DIAGNOSIS[SYSTEM
(@ Description[for[Euro-OBD[{European[$pec.)

When[fPubleshootihg[[Eurg-OBD[vEhicles,[tAe
only[dlifference[from[ihe[Uisualfroubleshooting[pro-
cedure(is[ihat[you[tonnect[ioIhe[Vehicle[fhe[DBD
scan[1ooltomplying[with(JSO[115031-4[pr[hand-
held[iester,[and[tead[bff(arious[data[pbutput[from
the[yehicle’s[éngine[ECU.

Eurp-OBD[TBgulations[TEquirEtAat tAe[VEhicle’s
on-boarg[cBmputgrights up[tAetheck[Eengine
warRing{ight[on[¥Re[instiimEgnt[panelwhen[1he
computgr[detgcts[ A mAlfunctidn(inthelemission
controlystem[J[components[or[in[the[power[irain
control[gomponents[Wwhich[affect[yehicle[@émissions,
or[a[malfunction[inihe[¢omputer.[In[addition[{o[ihe
check[éngine[Warning[light{lighting[up[Wwhen[&[mal-
functidn[js[Hetgctgd,1Ae[Bpplicable[Diagnosti¢
Trouble Codes (DTC) prescribed by ISO 15031-4
are[fecorded(ihfthe[éngine[ECU[Memory[{See[page
DI-18).[lf{the[malfunction[does[hot[ieoccur[ih[3[¢on-
secutive trips, the check engine warning light goes
off automatically but the DTCs remain recorded in
the engine ECU memory.

To check the DTCs, connect the OBD scan tool or
hand-held tester to Data Link Connector 3 (DLC3)
on the vehicle. The OBD scan tool or hand-held
tester also enables you to erase the DTCs and
check freezed frame data and various forms of en-
gine data. (For operating instructions, see the OBD
scan tool’s instruction book.)

DTCs include ISO controlled codes and manufac-
turer controlled codes. ISO controlled codes must
be set as prescribed by the ISO, while manufacturer
controlled codes can be set freely by the manufac-
turer within the prescribed limits. (See DTC chart on
page[DI-18)

The diagnosis system operates in normal mode
during normal vehicle use. It also has a check mode
for technicians to simulate malfunction symptoms
and troubleshoot. Most DTCs use 2 trip detection
logic* to prevent erroneous detection, and ensure
thorough malfunction detection. By switching the
engine ECU to check mode when troubleshooting,


https://procarmanuals.com

ProCarManuals.com

DIAGNOSTICS -

DI-5
ENGINE

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

the technician can cause the check engine warning
light to light up for a malfunction that is only detected
once[drimomentarily.[{hand-held[iester[only)[{See
step[2)

*2 trip detection logic: When a malfunction is 1st de-
tected, the malfunction is temporarily stored in the
engine ECU memory. (1st trip) If the same malfunc-
tion is detected again during the second drive test,
this 2nd detection causes the check engine warning
light to light up. (2nd trip)

(However, the IG switch must be turned OFF be-
tween the 1st trip and the 2nd trip.)

Freeze frame data:

Freeze frame data records the engine condition
when a misfire (DTCs P0300/93 — P0304/93) or fuel
trim malfunction (DTCs P0171/25) or other mal-
function (first malfunction only), is detected.
Because freeze frame data records the engine
conditions (fuel system, calculated load, engine
coolant temperature, fuel trim, engine speed, ve-
hicle speed, etc.) when the malfunction is detected,
when troubleshooting it is useful for determining
whether the vehicle was running or stopped, the en-
gine warmed up or not, the air-fuel ratio lean or rich,
etc. at the time of the malfunction.

Priorities for troubleshooting:

If troubleshooting priorities for multiple DTCs are
given in the applicable DTC chart, these should be
followed.

If no instructions are given troubleshoot DTCs according to the
following priorities.

(1)

()
(3)

DTCs other than fuel trim malfunction (DTCs
P0171/25) and misfire (DTCs P0300/93 -
P0304/93).

Fuel trim malfunction (DTCs P0171/25).

Misfire (DTCs P0300/93 — P0304/93).

(b)  Description for M—OBD (Except European spec.)

When troubleshooting Multiplex OBD (M-OBD) ve-
hicles, the only difference from the usual trouble-
shooting procedure is that you connect the hand-
held tester to the vehicle, and read off various data
output from the vehicle’s engine ECU.

The vehicle’s on-board computer lights up the
check engine warning light (CHK ENG) on the
instrument panel when the computer detects a mal-
function in the computer itself or in drive system
components. In addition to the check engine warn-
ing light lighting up when a malfunction is detected,
the applicable Diagnosis Trouble Code (DTC) are
recorded in the engine ECU memory.
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(See[page[PI-18)

If the malfunction has been repaired, the check en-
gine warning light goes off automatically but the
DTCs remain recorded in the engine ECU memory.
To check the DTCs, connect the hand-held tester
to Data Link Connector 3 (DLC3) on the vehicle. or
read the number of blinks of the check engine warn-
ing light when TC and CG terminals on the DLC3
are connected. The hand-held tester also enables
you to erase the DTCs and activate the several ac-
tuators and check freezed frame data and various
forms of engine data (For operating instructions,
see the hand-held tester instruction book.)

The diagnosis system operates in normal mode
during normal vehicle use. It also has a check (test)
mode for technician to simulate malfunction symp-
toms and troubleshoot. Most DTCs use 2 trip detec-
tion logic to prevent erroneous detection and en-
sure thorough malfunction detection. By switching
the engine ECU to check (test) mode using hand-
held tester when troubleshooting, the technician
can cause the check engine warning (CHK ENG) to
light up for a malfunction that is only detected once
or momentarily. (Hand-held tester only)

(See step 3.)

* 2 trip detection logic

When a logic malfunction is fist detected, the mal-
function is temporally stored in the engine ECU
memory. If the same malfunction is detected again
during the second drive test, this second detection
cases the check engine warning (CHK ENG) to light
up.

The 2 trip repeats the same mode for 2 times. (How-
ever, the |G switch must be turned OFF between the
1st trip and 2nd trip)

Freeze frame data:

Freeze frame data records the engine condition
when malfunction is detected.

Because freeze frame data records the engine
conditions (fuel system, calculator load, water tem-
perature, fuel trim, engine speed, vehicle speed,
etc.) when the malfunction is detected, when trou-
bleshooting it is useful for determining whether the
vehicle was running or stopped, the engine warmed
up or not, the air-fuel ratio lean or rich, etc. at the
time of the malfunction.
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() Check the DLC3.
The vehicle’s engine ECU uses the ISO 9141-2(Euro-
OBD) / ISO 14230(M-0OBD) communication protocol.

1 ‘213!4} 516[7‘8 The terminal arrangement of DLC3 complies with ISO

[l
h

q
[
|

9 !1411'12‘13114115‘16{ 15031-03 and matches the ISO 9141-2/1S0O 14230 for-

I mat.
DLC3
A04550
Terminal No. Connection / Voltage or Resistance Condition
7 Bus @ Line / Pulse generation During transmission
4 Chassis Ground / <= Body Ground 1 Q or less Always
16 Battery Positive / <= Body Ground 9 — 14 V Always

HINT:

If your display shows "UNABLE TO CONNECT TO VEHICLE”
when you have connected the cable of the OBD scan tool or
hand-held tester to DLC3, turned the ignition switch ON and
operated the hand-held tester, there is a problem on the vehicle
side or tool side.

. If communication is normal when the tool is connected to
another vehicle, inspect DLC3 on the original vehicle.

. If communication is still not possible is when the tool is
connected to another vehicle, the problem is probably in
the tool itself, so consult the Service Debarment listed in
the tool,s instruction manual.

2. INSPECT DIAGNOSIS (Normal Mode)
(@ Check the check engine warning light.

(1)  The check engine warning (CHK ENG) comes on
when the ignition switch is turned ON and the en-
gine is not running.

HINT:

If the check engine warning (CHK ENG) does not light up, trou-
bleshoot the combination meter.

Fios47 (2) Whenthe engine is started, the check engine warn-

ing light should go off. If the lamp remains on, the
diagnosis system has detected a malfunction or ab-
normality in the system

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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OFF[JOFFJOFF

ON[] ON[] ON]] ON

&

@) TC

o

1%

© 16/15/14(13(12/11]10| 9

C

®

= 8/7/6/5/4/3/2|1

@

O

De_ CG A04438
0.25[3ec.

0.25[3ec.
Fl0294
0.5 sec. 1.5 sec.
4.5 sec. o il.SBec;
2.5

ON sec.

L OFF
0.5[3ec. Repea-t
One[Cycle
Start

BR3589

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

(b)

Check the DTC, using hand-held tester.

NOTICE:

(Hand-held tester only): When the diagnosis system is
switched from normal mode to check (test) mode, it erases
all DTCs and freezed frame data recorded in normal mode.
So before switching modes, always check the DTCs and
freezed frame data, and note them down.

HINT:
In the

(1) Prepare the hand-held tester.

(20 Connect the hand-held tester to DLCS.

(83)  Turn the ignition switch ON and switch the hand-
held tester main switch ON.

(4) Use the hand-held tester to check the DTCs and
freezed frame data; note them down. (For operating
instructions, see the hand-held tester,s instruction
book.)

(5)0 See[page[PI-18[Ho[¢onfirm[ihe[details[dfihe[DTCs.

If you have no hand-held tester, perform the following

step (1) to (6).

(1)  Turn the ignition switch ON.

(20 Using[®ST,¢onnectbetweenfierminals[ 3[{TC)&nd
4 (CG) of DLCS.

SST 09843 - 18040

(3) Read the DTC from the check engine warning light
(CHK ENG).

(4) Asanexample, the blinking patterns for codes, nor-
mal, 12 and 31 are as shown on the illustration.

(5) Check the details of the malfunction using the DTC
chart[dn[page[DI-18.

(6) After completing the check, disconnectterminals 13
(TC) and 4 (CG) and turn off the display.

event of 2 or more malfunction cords, indication will begin

from the smaller numbered cord and continue in order to the
larger.
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FI3605
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NOTICE:

3.
HINT:

When simulating symptoms without a hand-held tes-
ter to check the DTCs, use normal mode. For codes
on the DTCs, chart subject to ”2 trip detection logic”,
turn the ignition switch OFF after the symptom is sim-
ulated the first time. Then repeat the simulation pro-
cess again. When the problem has been simulated
twice, the check engine warning light lights up and
the DTCs, are recorded in the engine ECU

Check the 1st trip DTC using Mode7 for ISO 15031
(Continuous Test Results of Euro-OBD function in
hand-held tester).

INSPECT DIAGNOSIS (Check (Test) Mode)

Hand-held tester only:

Compared to the normal mode, the check mode has an in-
creased sensitivity to detect malfunctions.

Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check (test) mode.

(@)

Check the DTC.
(1) Initial conditions
. Battery positive voltage 11V or more.
«  Throttle valve fully closed.
. Transmission in ”P” or "N” position.
«  Air conditioning switched OFF.
(2)  Turn ignition switch OFF.
(3) Prepare the hand-held tester.
(4) Connectthe hand-held tester to DLC3 on the at the
lower left of the instrument panel.
(5)  Turn the ignition switch ON and switch the push the
hand-held tester ON.

(6) Switch the hand-held tester normal mode to check
(test) mode. (Check that the check engine warning
light (CHK ENG) flashes.)

(7) Start the engine. (The check engine warning (CHK
ENG) light goes out after the engine start.)

(8) Simulate the conditions of the malfunction de-
scribed by the customer.

NOTICE:
Leave the ignition switch ON until you have checked the

DTC,

etc.
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Interface Box

Break—Out-Box

Vehicle Harness

N09348

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

(9) After simulating the malfunction conditions, use the
hand-held tester diagnosis selector to check the
DTCs and freezed frame data, etc.
HINT:
Take care not to turn the ignition switch OFF. Turning the ignition
switch OFF switches the diagnosis system from check (test)
mode to normal mode. so all DTCs, etc. are erased.
(10) After checking the DTCs, inspect the applicable cir-
cuit.
(b) Clearthe DTC.
The following actions will erase the DTCs and freezed
frame data.

. Operating the hand-held tester to erase the
codes. (See the hand-held tester’s instruc-
tion book for operating instructions.)

. Disconnecting the battery terminals or EFI
fuse.

NOTICE:

If the hand-held tester switches the engine ECU from nor-
mal mode to check mode or vice-versa, or if the ignition
switch is turned from ON to ACC or OFF during check
mode, the DTCs and freezed frame data will be erased.

(¢) Using break—out-box and hand-held tester
(1) Hook up the break-out-box and hand-held tester
to the vehicle.
(2) Read the engine ECU input/output values following
the prompts on the tester screen.
HINT:
Hand-held tester has a "Snapshot” function. This records the
measured values and is effective in the diagnosis of intermittent
problems.
Please refer to the hand-held tester/break-out-box operator,s
manual for further details.
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4. FAIL-SAFE CHART
If any of the following codes is recorded, the engine ECU enters fail-safe mode.

DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
P0110/24 Intake air temp. is fixed at 20°C (68°F) Returned to normal condition
P0115/22 Water temp. is fixed at 80° (176°F) Returned to normal condition
The following condition must be repeated at least 2 times
P0120/41 VTA is fixed at 0° consecutively
is fixed a
When closed throttle position switch is ON:
0.1V = VTAand 0.95V
P0325/52 Max. timing retardation IG switch OFF
High RPM for cut is prohibited Returned to normal condition
P0500/42 o
ISC control prohibited
P1300/14 Fuel cut Feturned to normal condition
P1305/15
P1310/14
P1315/15

5. CHECKFOR INTERMITTENT PROBLEMS
HAND-HELD TESTER only:
By putting the vehicle’s engine ECU in check (test) mode, 1 trip detection logic is possible instead of 2 trip
detection logic and sensitivity to detect open circuits is increased. This makes it easier to detect intermittent

problems.

(1)

6)0

Clear the DTC (See step 3.).

Set the check (test) mode (See step 3.).
Perform[@[$imulation[iest[{See[page[IN-10).
Check[ihe[¢onnector[and[ierminal[{See[page[IN-20).
Check[ihe[Visual[¢heck[@nd[¢ontact[pressure[(See[page[IN-20).
Handle[the[¢onnector[{See[page[IN-20).
6. BASIC INSPECTION
© When the malfunction code is not confirmed in the DTC check, troubleshooting should be carried out in the
O order for all possible circuits to be considered as the causes of the problems. In many cases, by carrying
out the basic engine check shown in the following flow chart, the location causing the problem can be found
quickly and efficiently. Therefore, use of this check is essential in engine troubleshooting.

1 Is battery positive voltage 11V or more when engine is stopped ?

YES

o)

Charge or replace battery.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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2 |lIs engine cranked ?

NO[> Proceed[to[problem[table[on[page[DI-24.

YES

3 | Does engine start ?

NO> Go to step 7.

YES

4 Check air filter.

PREPARATION:

Remove the air filter.

CHECK:

Visually check that the air filter is not excessively dirty or oily.
HINT:

If necessary, clean the filter with compressed air. First blow from
inside thoroughly, then blow from outside of filter.

Outside

Inside

P00495

NG> Repair or replace.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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5 | Check engine idle speed.

DLC3 Tachometer

A09031

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

PREPARATION:

(@ Warm up engine to normal operating temperature.

(b)  Switch off all accessories.

(c) Switch off air conditioning.

(d)  Shift transmission into the "N” position.

(e) Connect the hand-held tester to DLC3 on the vehicle.

(f)  If you have no hand-held tester, connect tachometer test
prove to terminal 9 (TAC) of DLCS.
SST 09843-18030

NOTICE:

As some tachometer are not compatible with this ignition
system, we recommend that you confirm the compatibility
of your until before use.

CHECK:

Check the idle speed.

OK:

Idle speed:

1ZZ-FE: 650 - 750 rpm
2ZZ-GE (M/T): 750 - 850 rpm
2ZZ-GE (A/T): 700 - 800 rpm

NG[> Proceed[to[problemsymptoms[table[on[page

DI-24.
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6 | Check ignition timing.

O
X

EPARATION:
Warm up engine to normal operating temperature.
Switch off all accessories.
Switch off air conditioning

O
~— ~—

1615/14(13(12{11/10| 9

N N N S~
o
~

d)  Shift transmission into the "N” or "P” position.
87654321 e) Using SST, connect terminals 13 (TC) and 4 (CG) of
' DLC3.
‘ SST 09843-18040
CG (f)  Connect the timing light.

CHECK:

o é/ Check ignition timing.

O | &«
\ /// Ignition timing:
be 1ZZ-FE: 10 — 18° BTDC at idle
) 27Z-GE: 8 — 12° BTDC at idle

A04438
A09015[] A09032

@

Proceedfo[problem[symptoms[iable[dn[page
DI-24.

shoot.

NG|> Proceed[io[page[1G-1[and[¢continue[ioirouble-

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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7 | Check fuel pressure.

N B07744

@

PREPARATION:

(@) Be sure that enough fuel is in the tank.

(b)  Turn the ignition switch ON.

(¢) Connect the hand-held tester to the DLC3.

(d) Use ACTIVE TEST mode to operate the fuel pump.

(e) If you have no hand-held tester, connect the positive (+)

and negative (-) leads from the battery to the fuel pump
connector[{See[page[fFI-6).
CHECK:
Check that the pulsation damper screw rises up when the fuel
pump operates.

shoot.

NG|> Proceed[io[page[Fl-6,and[¢ontinue[io[irouble-

8 | Check for spark.

A09027

@

PREPARATION:

(@ Remove ignition coil.

(b) Remove the spark plug.

(c) Install the spark plug to the ignition coil, and connect the
ignition coil connector.

(d) Hold the end about 12.5 mm (0.5 in.) from the ground.

(e) Disconnect the injector connector.

CHECK:

Check if spark occurs while engine is being cranked.

NOTICE:

To prevent excess fuel being injected from the injectors

during this test, don’t crank the engine for more than5~ 10

seconds at a time.

shoot.

NG[> Proceed[io[page[1G-1[and[continue[lotrouble-

DI-24.

Proceedfo[problem[symptoms[iable[dn[page

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)


https://procarmanuals.com

ProCarManuals.com

DI-16
DIAGNOSTICS - ENGINE

7. ENGINE OPERATING CONDITION

NOTICE:

The values given below for "Normal Condition” are representative values, so a vehicle may still be
normal even if its value from those listed here. So do not decide whether a part is faulty or not solely
according to the "Normal Condition” here.

Hand-held tester display Measurement Item Normal Condition*1

Fuel System Bank 1
FUEL SYS #1 OPEN: Air-fuel ratio feedback stopped Idling after warming up: CLOSED
CLOSED: Air-fuel ratio feedback operating

Idling:

1ZZ-FE: 11.3 -16.0 %
277-GE: 9.1 - 20.0 %

Racing without load (2,500rpm):
1ZZ-FE: 123 -17.9 %
277Z-GE: 11.0-23.0 %

Calculator Load:
CALC LOAD Current intake air volume as a proportion of max.
intake air volume

COOLANT TEMP/WATER TEMP. Water Temp. Sensor Value After warming up: 80 - 95°C (176 - 203°F)
SHORT FT #1 Short-term Fuel Trim Bank 1 0 = 20%
LONG FT #1 Long-term Fuel Trim Bank 1 0 + 20%
Idling:

1ZZ-FE: 1.4 - 2.0 gm/sec.
277-GE: 1.5 - 5.0 gm/sec.
Racing without load (2,500 rpm):
1ZZ-FE: 5.4 - 7.9 gm/sec.
277-GE: 5.0 - 15.0 gm/sec.

MAF/AFM Air Flow Rate Through Mass Air Flow Meter

Idling:

1ZZ-FE: 650 - 750 rpm
277-GE (MT): 750 - 850 rpm
2ZZ-GE (AT): 700 - 800 rpm

ENGINE SPD Engine Speed

VEHICLE SPD Vehicle Speed Vehicle Stopped: 0 km/h (0 mph)

IGN ADVANCE lgnition Advance: Idli BTDC 10 - 18°
ing: -
Ignition Timing of Cylinder No. 1 9

INTAKE AIR Intake Air Temp. Sensor Value Equivalent to Ambient Temp.

Voltage Output of Throttle Position Sensor
THROTTLE POS Calculated as a percentage:
0V —-0%, 5V—100%

Throttle Fully Closed: 6 - 16 %
Throttle Fully Open: 64 — 98 %

Idling:
INJECTOR Fuel injection time for cylinder No.1 1ZZ-FE: 11 -21ms
27Z-GE: 0.8 - 2.0 ms

Voltage Output of Oxygen Sensor .
02S B1, St Idling: 0.05 - 0.95 V
Bank 1, Sensor 1

O2FT B1. S1 Oxygen Sensor Fuel Trim Bank 1, Sensor 1 0 + 20 %
’ (Same as SHORT FT #1) -

Voltage Output of Oxygen Sensor Bank 1 Sensor

02S B1, S2*3 5

Driving 50 km/h (31 mph): 0.05 - 0.95 VV

Distance since activation of check engine warn- . .
MIL ON RUN DIST ing light When there is no DTC: 0 km (0 mile)

Idling:
Intake Air Control Valve Duty Ratio 9
ISC DUTY RATIO . . . 1ZZ-FE: 25 -35%
Opening ratio rotary solenoid type IAC valve

277-GE: 22 - 35 %

STARTER SIG Starter Signal Cranking: ON
CTP SW Closed Throttle Position Switch Signal Throttle Fully Closed: ON
A/C SIG A/C Switch Signal A/C ON: ON

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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STOP LIGHT SW

Stop Light Switch Signal

Stop light switch ON: ON

FC IDL

Fuel Cut Idle: Fuel cut when throttle valve fully
closed, during deceleration

Fuel cut operating: ON

PNP SW/NSW *2

Neutral start switch signal

P or N position: ON

FC TAU

Fuel Cut TAU: Fuel cut during very light load

Fuel cut operating: ON

CYL#1, CYL#2, CYL#3, CYL#4

Abnormal revolution variation for each cylinder

0%

A/C CUT SIG

A/C Cut Signal

A/C S/W OFF: ON

FUEL PUMP

Fuel Pump Signal

Idling: ON

EVAP (PURGE) VSV

EVAP VSV Signal

VSV operation: Above 30 %

TOTAL FT B1*3

Total Fuel Trim Bank 1: Average value for fuel
trim system of bank 1

Idling: 0.8 - 1.2V

*1: If no conditions are specifically stated for "Idling”, it means the shift lever is at N or P position, the A/C
switch is OFF and all accessory switches are OFF.

*2: AT only
*3: European spec. onl

1ZZ-FE, 2ZZ-GE ENGINE

y.

(RM733E)
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DIAGNOSTIC TROUBLE CODE CHART
SAE CONTROLLED
HINT:

Parameters listed in the chart may not be exactly the same as your reading due to the type of instrument
or other factors.

If a malfunction code is displayed during the DTC check in check mode, check the circuit for that code listed
in the table below. For details of each code, turn to the page referred to under the ”See page ” for the respec-

ProCarManuals.com

tive "DTC No.” in the DTC chart.

DTC No. Detection It Trouble A CHK M
etection ltem rouble Area emor
(See Page) . ENG*! y
0 hort in air fl it ircuit
P0100/31 | Mass[AirFlow[TircuitMalfunc- pen or short in aif flow meter cirelt
. « Air flow meter O O
(DI-26) tion )
*Engine ECU
P0101/31%2 Mass Air Flow Circuit .
Range/Performance « Air flow meter O O
(DI-32)
Problem
P0O110/24 Intake Air Temp. Gircuit *Open or'short in intake air t'erpr. se?nsor circuit
) e Intake air temp. sensor (built into air flow meter) O O
(DI-33) Malfunction )
*Engine ECU
0 hort i ter t . ircuit
P0115/22 Engine Coolant Temp. Circuit pen or short In waler fomp. sensor circut
. « Water temp. sensor O O
(DI-39) Malfunction )
*Engine ECU
0 hort in throttl iti ircuit
P0120/41 | Throttle/Pedal Position Sensor/ T:e';ﬂor y °_t_ n fhrottie position sensor cireul 5 5
« Throttle position sensor
(DI-46) Switch ”A” Circuit Malfunction ] P
¢ Engine ECU
PO121/41%2 Thr.ottle/Pedz.:ll Pf)sition Sensor/ N
(DI-52) Switch ”A” Circuit Range/Perfor- |  Throttle position sensor O O
mance Problem
¢ Air induction system
¢ Fuel pressure
e Injector injecti
P0125/91*2 | Insufficient Coolant Temp. for cr;]eclor Il(njec on haust svst o o
 Gas leakage on exhaust system
(DI-53) Closed Loop Fuel Control 9 . Y
¢ Open or short in heated oxygen sensor (bank 1 sensor 1)
circuit
*Oxygen sensor (bank 1 sensor 1)
¢ Air induction system
* Fuel pressure
P0130/21 Oxygen Sensor Circuit Inl'Jethr 'n':ct'on o o
. i i
(DI-53) Malfunction (Bank 1 Sensor 1) J J ] o
¢ Open or short in heated oxygen sensor circuit
* Heated oxygen sensor
* Air induction system
o S Circuit * Fuel pressure
xygen Sensor Circui
PO133/21% | vg - « Injector injection 5 5
ow Response
(DI-60) P *Open or short in heated oxygen sensor circuit
(Bank 1 Sensor 1)
*Heated oxygen sensor
¢ Engine ECU
P0135/21 Oxygen Sensor Heater ¢ Open or short in heater circuit of oxygen sensor
(DI-63) Circuit Malfunction » Oxygen sensor heater O O
(Bank 1 Sensor 1) ¢ Engine ECU
P0136/27*2 | Oxygen Sensor Circuit Malfunc- | « Open or short in heater circuit of oxygen sensor o2 o
(DI-65) tion (Bank 1 Sensor 2) * Oxygen sensor
P0141/21*2 | Oxygen Sensor Heater Circuit
S DTC No. P0135
(DI-63) Malfunction (Bank 1 Sensor 2) ame as © © ©

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DI-19

Fuel Trim System too Lean

« Air intake (hose loose)
e Fuel line pressure

P0171/25 . ] e Injector blockage
(DI-67) ('Alr—FueI Ratio Lean Malfunc- * Oxygen sensor malfunction o2 ©
tion, Bank 1) .
* Air flow meter
¢ Water temp. sensor
« Injector leak, blockage
« Air flow meter
* Engine coolant temp. sensor
P0172/26 . . * Ignition system
(DI-67) System too Rich (Fuel Trim) * Fuel pressure O O
* Gas leakage on exhaust system
¢ Open or short in heated oxygen sensor (bank 1 sensor 1)
circuit
*Heated oxygen sensor (bank 1 sensor 1)
* Ignition system
P0300/93*2 | Random/Multiple Cylinder « Injector
(DI-73) Misfire Detected * Fuel pressure
« Compression pressure
«Valve clearance
P0301/93*2 | Misfire Detected «Valve timing @) O
P0302/93*2 | - Cylinder 1 * Air flow meter
P0303/93*2 | - Cylinder 2 »Water temp. sensor
P0304/93*2 | - Cylinder 3 *Open or short in engine wire
(DI-73) - Cylinder 4 ¢ Connector connection
* Engine ECU
P0325/52 Knock Sensor 1 Circuit :Esjgkosresnhszr: |1n (T:;::nzzr;or 1 cireutt o o
(DI-79) Malfunction )
*Engine ECU
*Open or short in crankshaft position sensor circuit
P0335/12,13 | Crankshaft Position Sensor « Crankshaft position sensor
(DI-82) "A” Circuit Malfunction « Signal plate O ©
¢ Engine ECU
P0SA0/12 | CamshattPostion Sensor | 9P ° sher i camehelt psion sensor et . 5
(D1-84) Circuit Malfunction .
* Engine ECU
* Gas leakage on exhaust system
P0420/94 Catalyst System Efficiency Be- | « Open or short in heated oxygen sensor circuit
(DI1-86) low Threshold (Bank 1) ¢ Heated oxygen sensor © ©
» Three-way catalytic converter
* Combination meter
P0500/42 Vehicle Speed Sensor ¢ Open or short in No.1 vehicle speed sensor circuit
(DI1-89) Malfunction ¢ Engine ECU © ©
*No.1 vehicle speed sensor
«ISC valve is stuck or closed
POSO5/33 | de Conrl Sysem Open ot st ALC e st o o
(DI-92) Malfunction o .
* Air induction system
¢ Engine ECU
*Open or short in IGF or IGT1 circuit from ignition coil with ignit-
P1300/14 Igniter Circuit Malfunction er to Engine ECU
(DI-97) (No.1) *No.1 ignition coil with igniter © ©

¢ Engine ECU

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DIAGNOSTICS[] - ENGINE
« Open[dr$horthIGF[OrIGT2[gircuitfrom[No.2[ignition[¢oil[Wvith
P1305/15 Igniter[Tircuit[Malfunction igniter[fo[éngine[ECU
(DI-97) (No.2) «No.2[ignition[¢oil[With[igniter
¢[Engine[ECU
¢ Open[dr[$hortihIGF[orIGT3[¢ircuitfrom{INo.3[ignition[¢oil[With
P1310/14 Igniter[Circuit[Malfunction igniter[{o[fEngine[ECU
(DI-97) (No.3) «No.3[ignition[¢oil[With[igniter
¢[Engine[ECU
¢ Open[dr[$hortih[IGF[orIGT4[¢ircuitfrom{INo.4[ignition[¢oil[With
P1315/15 Igniter[Circuit[Malfunction igniter[fo[éngine[ECU
(DI-97) (No.4) *No.4 ignition coil with igniter
« Engine ECU
P1335/13 ¢ Open or short in VVT sensor circuit
(DI-104) VVT Sensor Circuit Malfunction | ¢ VVT sensor
« Engine ECU
* Mechanical syst ing teeth of timi It, belt
P1346/18 VVT Sensor Circuit tect :m:a system (Jumping teeth of timing bett, be
I
(DI-105) Range/Performance Problem s e'c ed)
*Engine ECU
*Valve timing
P1349/59*2 VVT Svsterm Malfuncti «OCV
stem Malfunction
(DI-107) ¥ *VVVT controller assembly
« Engine ECU
« Short in stop light switch signal circuit
P1520/95%2 | Stop Light Switch Signal Mal- ort In sTop ight switch signat cireul
. « Stop light switch
(DI-110 function
«ECM
P1600/96*2 Enaine ECU BATT Malfunction *Open in back up power source circuit
(DI-11Y gine atunction 1 engine ECU
*B E
P1645/82 , ody ECU
(DI-11g] Body ECU Malfunction *A/C ECU
« Communication bus
P1656/39 ¢ Open or short in OCV circuit (bank 1)
(DI-120) OCV Circuit Malfunction «OCV
¢ Engine ECU
0 hort in OCV circuit
P1690/39*® | OCV Gircuit Malfunction (for OpCeanor f/\;’L LA el
(DI-123)  |[wvL) or
«ECM
P1692/39*3 *Open or short in OCV circuit
(DI-127) OCV Open Malfunction (for VVL) |« OCV for VVL
«ECM
P1693/39*3 *Open or short in OCV circuit
(DI-127) OCYV Close Malfunction (for VVL) | OCV for VVL
«ECM

*1: — Check engine warning light does not light up.
O Check engine warning light lights up.

*2: European spec. only

*3: 2ZZ-GE only

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI-21

PARTS LOCATION

DI68L-02

Ignition Coil and Igniter

PS QOil Pressure
Sensor

Injector

OCV for VWT

Crankshaft
Position
Sensor

Knock Sensor,

Camshaft Position
Sensor

VSV for Intake Air
Control
VSV for EVAP

2ZZ-GE:
OCV for VVTL

Oxygen Sensor
(Bank 1 Sensor 2)

Oxygen Sensor
(Bank 1 Sensor 1

DLC3
Water Temp. Sensor

Throttle Position Sensor
IAC Valve

Air Flow Meter

Neutral Start Switch

Canister

A09130

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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S C DI68M-02
ECM[Terminals
CEsD B3>
= VI L) N I r
[eTel7Tel5]al3] [2]1 [7Tels]a]3] [2]4] ofl8]7] |sls]al3]2]1 7]6] [5]4al3]2]1
21]20]19}18]17]16]15]14]13]12] 11]10] | |[16|15]14]1312}11]10] 9] & 1918]17]1615]14]13] 12 11]10 151411319 11|10 9] 8
31]3ol29 |2q27] |[26]25]2423]22] | |[24]23]22] [21]20]19]18{17] 2827 26)25(24]23] [22]21]20] | ||2221]20]19]18] [17]1
| IS | g S | I |
F02094
Symbols[{Terminals[INo.) Wiring[TColor Condition STD[Yoltage[{V)
BATT[{E3 - 1) -[E1[{E5 - 17) W < BR Always 9-14
IG switch ON 9-14
FC (E3-3) -E1 (E5-17) G-R < BR
Idling 0-0.3
PTNK (E3 - 4) - E1 (E5-17) L-B < BR IG switch ON, fuel cap taken off 29-37
IGSW (E3 - 8) -E1 (E5-17) B-O < BR IG switch ON 9-14
Idling 9-14
W (E3 - 15) - E1 (E5 - 17) R-B <= BR
1G switch ON Below 3.0
+B (E3 - 16) - E1 (E5-17) B-R < BR IG switch ON 9-14
IG switch ON, brake pedal depressed 75-14
STP (E4 -6) - E1 (E5 -17) G-W < BR -
IG switch ON, brake pedal depressed Below 1.5
F/PS (E4 -8) - E1 (E5-17) P < BR IG switch ON Below 1.5
VSV (E4 -9) - E1 (E5 - 17) R-L <= BR IG switch ON 9-14
STA (E4 -11) -E1 (E5-17) L < BR Cranking 6.0 or more
Idling Below 3.0
HT1B (E4 - 16) - EO3 (E3 - 7) Y-G < W-B
IG switch ON 9-14
MREL (E4 - 21) - E1 (E5 -17) L-B < BR IG switch ON 9-14
SPD (E4 - 22) - E1 (E5 - 17) W-R <= BR IG switch ON, rotate driving wheel slowly Pulse generation
OX1B (E4 - 25) - E2 (E5 - 18) W < BR Maintain engine speed at 2,500 rpm for 2 min. after warnin Pulse generation
- - - d | | | 5 n. W | u
g P P gup (See[page[DI-53)
TACH (E4 - 27) - E1 (E5 - 17) BR-W <= BR Idling Pulse generation
VC (E5 - 2) - E2 (E5 - 18) R < BR IG switch ON 9-14
Idling Below 3.0
HT1A (E5 - 3) - EO3 (E3 - 7) Y-R < BR
IG switch ON 9-14
EVP1 (E5 - 4) - EO1 (E6 - 21) G-0 <+ W-B IG switch ON 9-14
OVL+ (E5 - 7) - OVL- (E5 - 6) L-W < L-B Engine speed at 6,000 rpm or more 9-14
VG (E5 - 11) - EVG (E5 - 1) G-W < Y-G Idling, A/C switch OFF 11-15
OX1A (E5-12) - E2 (E5 - 18) B < BR Maintai i d at 2,500 for 2 min. aft i Pulse generation
- - - - aintain engine speed at 2, rpm for 2 min. after warning u
9 P P gup (See[page[DI-53)
THW (E5 - 14) - E2 (E5 - 18) G <= BR Idling, Engine coolant temp. at 80 °C (176 °F) 02-1.0
NE+ (E5 - 16) - NE- (E5 - 24) O<=W Idlin Pulse generation
+ - - NE- - < i
9 (See[page[DI-82)
OSW (E5 - 21) - E1 (E5-17) GR < BR Idling 9-14
THA (E5 - 22) - E2 (E5 - 18) L-R < BR Idling, intake air temp. 20 °C (68 °F) 0.5-3.4

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI-23

Symbols[{Terminals[iNo.) Wiring[Color Condition STD[Voltage[{V)
IG[$witch[DN,[Ihrottle[Valve[ully[¢losed 0.3-1.0
VTA (E5 - 23) - E2 (E5 - 18) B=W <> BR -
IG switch ON, throttle valve fully open 3.2-49
IG switch ON 9-14
#10 (E6 - 1) — EO1 (E6 - 21) R < W-B i Pulse generation
in
9 (See[page[DI-73)
IG switch ON 9-14
#20 (E6 - 2) - EO1 (E6 - 21) R-L < W-B Ll Pulse generation
in
9 (See[page[DI-73)
IG switch ON 9-14
#30 (E6 - 3) — EO1 (E6 - 21) R-W <= W-B Ll Pulse generation
in
9 (See[page[DI-73)
IG switch ON 9-14
#40 (E6 - 4) - EO1 (E6 - 21) R-B <~ W-B Ll Pulse generation
in
9 (See[page[DI-73)
IGT1 (E6 - 10) - E1 (E5 - 17) R-B <= BR Idli Pulse generation
- - - -B< in
9 (See[page[DI-97)
IGT2 (E6 - 11) - E1 (E5 - 17) R-W < BR Idli Pulse generation
- - - -W < in
9 (See[pageDI-97)
IGT3 (E6 - 12) - E1 (E5 - 17) G-R <= BR Idlin Pulse generation
_ _ _ _ > I
9 (See[pageDI-97)
IGT4 (E6 - 13) - E1 (E5 - 17) R-Y < BR Idlin Pulse generation
_ _ _ _ P I
9 (See[pageDI-97)
CCV (E6 - 17) -E1 (E5 - 17) V-W < BR IG switch ON 9-14
RSO (E6 - 18) — EO1 (E6 - 21) B-W < W-B IG switch ON, disconnect E4 of E4 connector 9-14
MOPS (E6 - 22) - E1 (E6 - 17) Y-B <= BR Idling 9-14
OCV+ (E6 - 24) - OCV- (E6 - Pulse generation
G-O<=W IG switch ON
23) W (See[page[DI-107)
IG switch ON 45-55
IGF (E6 - 25) - E1 (E5 - 17) B-Y <= BR i Pulse generation
in
9 (See[page[DI-97)
KNK1 (E6 - 27) - E1 (E5 - 17) W < BR Idli Pulse generation
— — - Ed n
9 (See[page[DI-79)
PS (E6 - 28) - E1 (E5 - 17) P < BR IG switch ON 9-14

*1: Only for A/T models.

*2: Only for 2ZZ-GE models.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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PROBLEM SYMPTOMS TABLE

When the malfunction code is not confirmed in the diagnostic trouble code check and the problem still can
not be confirmed in the basic inspection, proceed to this problem symptoms tables and troubleshoot accord-
ing to the numbered order given below.

DI1IA-10

Symptom Suspect Area See page
1. Starter and starter relay ST-5
Engine does not crank (Does not start) ST-15
2. Neutral start switch circuit* DI-138
1. ECU power source circuit DI-129
. ) 2. Ignition coil (w/ Igniter) circuit DI-97
No initial combustion (Does not start) o
3. Fuel pump control circuit DI-133
4. Injector circuit DI-73
1. Fuel pump control circuit DI-133
No complete combustion (Does not start) 2. Ignition coil (w/ Igniter) circuit DI-97
3. Injector circuit DI-73
1. Starter signal circuit -
2. ISC valve circuit DI-92
3. Fuel pump control circuit DI-133
Engine cranks normally (Difficult to start) 4. Ignition coil (w/ Igniter) DI-97
5. Spark plug 1G-1
6. Compression EM-3
7. Injector circuit DI-73
1. Starter signal circuit -
2. ISC valve circuit DI-92
. . 3. Fuel pump control circuit DI-133
Cold engine (Difficult to start) 4. Injector circuit DI-73
5. Ignition coil (w/ Igniter) DI-97
6. Spark plug 1G-1
1. Starter signal circuit -
2. ISC valve circuit DI-92
Hot engine (Difficult to start) 3. Fuel pump control circuit DI-133
4. Injector circuit DI-73
5. Ignition coil (w/ Igniter) DI-97
6. Spark plug 1G-1
Incorrect first idle (Poor idling) 1. ISC valve circuit DI-92
1. ISC valve circuit DI-92
High engine idle speed (Poor idling) 2. ECU power source circuit DI-129
3. Neutral start switch circuit* DI-138
4. Back up power source circuit DI-11[7
1. I1SC valve circuit DI-92
2. Neutral start switch circuit* DI-138
Low engine idle speed (Poor idling) 3. Fuel pump control circuit DI-133
4. Injector circuit DI-73
5. Back up power source circuit DI-11[7
1. I1SC valve circuit DI-92
2. Injector circuit DI-73
Rough idling (Poor idling) 3. Ignition coil (w/Igniter) circuit DI-97
4. Compression EM-3
5. Fuel pump control circuit DI-133
6. Back up power source circuit DI-11[7
1. ISC valve circuit DI-92
Hunting (Poor idling) 2. ECU power source circuit DI-129
3. Fuel pump control circuit DI-133

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DI-25

1.[0Injector{¢ircuit DI-73
Hesitation/Pooraccelerati Poorfdrivabili 2.[JFuel[pump[¢ontrol[¢ircuit DI-133
n r] ration r[dir
esitation/Poorfaceeleration{{Poorfdrivability) 3.[ignition[oil{w/ligniter) Gircuit DI-97
4.JA/THaulty* _
1. Ignition coil (w/ Igniter) DI-97
Muffler explosion, after fire (Poor drivability) 2. Spark plug 1G-1
3. Injector circuit DI-73
1. Fuel pump control circuit DI-133
Surging (Poor drivability) 2. Spark plug 1G-1
3. Injector circuit DI-73
Enai wall (S ftor starti 1. Fuel pump control circuit DI-133
ngin n r startin
gine stall (Soon after starting) 2. 1SC valve circuit DI-92
1. Injector circuit DI-73
Engine stall (After accelerator pedal released) 2. ISC valve circuit DI-92
3. Engine ECU IN-20
Enai tall (Wh hifting N to D) 1. Neutral start switch circuit* DI-138
ngine sta en shiftin (o]
g g 2. I1SC valve circuit DI-92

*. A/T only

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI3OW-04

CIRCUIT INSPECTION

DTC P0100/31 | Mass Air Flow Circuit Malfunction

CIRCUIT DESCRIPTION

The air flow meter uses a platinum hot wire. The hot wire air flow meter consists of a platinum hot wire, therm-
istor and a control circuit installed in a plastic housing. The hot wire air flow meter works on the principle that
the hot wire and thermistor located in the intake air bypass of the housing detect any changes in the intake
air temperature.

The hot wire is maintained at the set temperature by controlling the current flow through the hot wire. This
current flow is then measured as the output voltage of the air flow meter.

The circuit is constructed so that the platinum hot wire and thermistor provide a bridge circuit, with the power
transistor controlled so that the potential of A and B remains equal to maintain the set temperature.

B+
Thermister )
Power Transister
Platinum Hot wire
Bf Output
Voltage
F16929
S05741 A06106
DTC No. DTC Detecting Condition Trouble Area
Open or short in air flow meter circuit with more than 3 sec. -O.pen or short in air flow meter circut
P0100/31 . « Air flow meter
engine speed less than 4,000 rpm .
* Engine ECU
HINT:
After confirming DTC P0100/31 use the hand-held tester to confirm the air flow ratio from CURRENT DATA.
Air Flow Value (gm/sec.) Malfunction
A 0.0 « Air flow meter power source circuit open
Pprox. 2. VG circuit open or short
271.0 or more * EVG circuit open

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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WIRING DIAGRAM

A1l
Air Flow Meter

E2G

ve B YW B ve

Battery ?

-]

+B
;
Engine Room J/B B-R
sn | EFI EFIRelay EFINo.1 4
7 1 , 12 LB 21
@( . )@ ( E4) MREL
W-B
§ FL MAIN

Engine ECU

)

EVG

N

A09118

INSPECTION PROCEDURE

When using hand-held tester
HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air—fuel ratio lean or rich, etc. at the time of the malfunction.

1 Connect hand-held tester, and read value of air flow rate.

PREPARATION:

(@) Connect the hand-held tester to the DLCS.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Start the engine.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CHECK:
Read[air[flow[tate[dn[ihe[hand-held[fester.
RESULT:
Typell Type(ll
Air[flow[tata[{gm/sec.) 0.0 271.0[¢r[ore

Type@) Go[to[step[2.

Type|]>j Go[to[step[5.

2[] [ Check[voltage[oflairflow[ieter[power[$ource.

/>, ON PREPARATION:
\\//) (@) Disconnect[ihelairflow[ineter[tonnector.

(b)O Turn@helignition[$witch[ON.
CHECK:
Measure[Voltage[between[Ierminal[4[0fihelairflow[meter[¢on-
nector and body ground.
OK:

Voltage: 9 - 14V

BE6653
P24310[] A00099

@

3 | Check voltage between terminals VG of engine ECU connector and body ground.

tween EFl main relay (Marking: EFI) and air flow
meter[(See[page[IN-20).

NG> Check for open in harness and connector be-

PREPARATION:
(@ Remove the engine ECU cover.
VG(+) (b) Start the engine.
L:: Sieases) caa (aeras) | Eﬁ] Measure voltage between terminal VG of the engine ECU con-

T ,
W W W W nector and body ground while engine is idling.

OK:
Voltage:
Y A09084 0.5 - 3.0 V (P or N position and A/C switch OFF)

OK Check and replace engine ECU
(See[page[IN-20).

NG

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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4 | Check for open and short in harness and connector between air flow meter and
engine(ECU[{See[page[IN-20).
NG> Repair or replace harness or connector.
OK
\/

Replace air flow meter.

5 | Check continuity between terminal EVG of engine ECU connector and body

ground.
PREPARATION:
Remove the engine ECU cover.
CHECK:
[ — Check continuity between terminal EVG of the engine ECU
Llﬁﬂﬁﬂ_:_:_:_:_:_:'l:::u::::\: | @@] connector and body ground.
e Ty | ok
Continuity (1 Q or less)
E2
Y A09084
NG> Check and replace engine ECU
(See[page[IN-20).

@

6 | Check for open in harness and connector between air flow meter and engine
ECU[{See[page[IN-20).

NG> Repair or replace harness or connector.

@

Replace air flow meter.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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When[hot[using[hand-held[iester

1] | Check[voltage[betweenlerminals[YG[of[éngine[ECU[¢onnector@and[body[ground.

VG(+)

EEE

|:|:|:||:|:||_L|_|_L|'VIIIIIIIIIII:
X

OO0 || OO
|||||||@IIIIDED‘]

S

X

D4

A09084

@

PREPARATION:

(@0 Remove[ihe[éngine[ECU[¢over.

(b)O Start[ihe[éngine.

CHECK:
Measure[Yoltage[between[ferminal [V G[ofihe[éngine[ECU[¢on-
nectorand[body[ground[While[éngine[is[idling.

OK:

Voltage:
0.5 -[3.0[V[(P[or[N[position[and[A/C[$witch[DFF)

OK|> Check[and[teplace[éngine[ECU
(See[page[IN-20).

2[] [ Check[voltage[offairflow[ieter[power[$ource.

@ON

BE6653
P24310[]

A00099

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)

PREPARATION:

(@)J Disconnect[ihefairflow[mneter[¢onnector.

(b)O Turn@helignition[$witch[ON.

CHECK:
Measure[Yoltage[between[ferminal[4[ofiheair{flow[ineter[¢on-
nector and body ground.

OK:

Voltage: 9 - 14V

tween EFl main relay (Marking: EFI) and air flow
meter[(See[page[IN-20).

NG> Check for open in harness and connector be-
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DI-31

30 | Check[Ior[open[in(harness[and[¢onnector(between[air[flowmeter[and(éngine
ECU[{See[page[IN-20).

NG> Repair or replace harness or connector.

OK
~_—

Replace air flow meter.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI1LC-05

DTC[] | P0101/31[] Mass[Air[Flow[CircuitfRange/Performance
Problem

CIRCUIT[PESCRIPTION
Refer[fo[PTC[IP0100/31[{Mass[Air[Flow[TircuitfMalfunction)[dn[page[DI-26.

DTC[No. DTC[Petecting[Condition Trouble[Area
After[éngine[is[\armed[uip,[¢onditions[{1)[@nd[{2)[¢ontinue[lvith
more[fhan 10[$ec.[&€ngine[$peed[PO0[ipm[or{less:
(2[¥rip[dletection(logic)
1.0Throttle[yalve[fully[¢losed
2.[JAir[@low[ineter[dutput> [2.2[V
P0101/31 - - «Air{flow[ineter

Conditions[{1)[@nd[{2)[¢ontinue[With[tnore[than 10[$ec.
engine[$peed 1,500t pm[rinore:
(2[rip[dletection[logic)

1. VTA =[0.63[Y
2.[JAir{flow[ineter[dutput} 1.0V

INSPECTION[PROCEDURE
& HINT:
8 Readfreeze[frame[data[usinghand-held[fester.[Because[freeze[frame[iecords[ihe[éngine[¢onditions[ivhen
o the[inalfunction[is[dletected,[When[froubleshooting[it[is[useful{or[feterminingWhether[ihe[Vehicle[\was[fun-
C_DG ning[dr[8topped,the[@ngineWarmed[up[oriot,the[@ir-fuellfatiofean(drfrich,[étc.[@tfhefime[dfthe[malfunction.

1[] | Arefhere[@any[other[¢odes[{besides[PDTC[P0101/31)being[output?

ProCarMan

NO> Replace air flow meter.

YES

Go[lo[relevant[PTC[¢hart[{See[page[PI-1B)[]

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DIAGNOSTICS - ENGINE
DTC P0110/24 | Intake Air Temp. Circuit Malfunction
CIRCUIT DESCRIPTION
The intake air temp. sensor is built into the air flow meter and
(fig. 1) senses the intake air temperature.
A thermistor built in the sensor changes the resistance value
30 o according to the intake air temperature.
20 - The lower the intake air temperature, the greater the thermistor
10 | resistance value, and the higher the intake air temperature, the
] A lower the thermistor resistance value (See fig. 1).
S ol cceptable The intake air temp. sensor is connected to the engine ECU
o 2l (See below). The 5V power source voltage in the engine ECU
§ 1 is applied to the intake air temp. sensor from the terminal THA
_r‘% of (THAR) via resistor R.
L"t’ os b That is, the resistor R and the intake air temp. sensor are con-
r nected in series. When the resistance value of the intake air
2T temp. sensor changes in accordance with changes in the intake
o1k air temperature, the potential at terminal THA (THAR) also
SRR B E— L changes. Based on this signal, the engine ECU increases the
0 e o9 aom (40 (re o fuel injection volume to improve driveability during cold engine
Temp. °C (°F) operation.
Fl4741
DTC No. DTC Detecting Condition Trouble Area
¢ Open or short in intake air temp. sensor circuit
P0110/24 Open or short in intake air temp. sensor circuit « Intake air temp. sensor (inside air flow meter)
¢ Engine ECU
HINT:
After confirming DTC P0110/24 use the hand-held tester to confirm the intake air temperature from CUR-
RENT DATA.
Temperature Displayed Malfunction
-40°C (-40°F) Open circuit

140°C (284°F ) or more

Short circuit

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)
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WIRING DIAGRAM

A9 Engine ECU
Intake Air Temp. Sensor /‘ﬁ
(Inside air flow meter) 5V
— 1. L-R 2ltHa 3 R
D
18
5 BR E2
E5
7 Ef

A00328

g INSPECTION PROCEDURE

© HINT:

. If DTC P0110/24 (Intake Air Temp. Circuit Malfunction), P0115/22 (Water Temp. Circuit Malfunction),
P0120/41 (Throttle/Pedal Position Sensor/Switch "A” Malfunction), P0550/75 (Power Steering Pres-
sure Sensor Circuit Malfunction) are output simultaneously, E2 (Sensor Ground) may be open.
Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions
when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.

ProCarManuals
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When[using[hand-held[iester

1] | Connect[hand-held[iester,[@and[fead[value[oflintake[airlemperature.

PREPARATION:
(@0 Connectihe[hand-held[@esterfo[ihe[DLC3.
(b)O Turn@helignition[$witch[DN[&nd[push[ihe[hand-held[iester[main[$witch[DN.
CHECK:
Read[emperature[Yalue[dn[ihe[hand-held[iester.
OK:
Same[as[actuallintake[airlfemperature
HINT:
1 Iffiherefis[dpen[¢ircuit,hand-held[fester(indicates -40°C (-40°F).
1 Iffiherefis[$hort¢ircuit,hand-heldflester[indicates[] 40° C[{284°F)[dr[more.

NG|> -40°C (-40°F)...Go[lo[$tep2
140°C[{284°F)[or[iore...Go[to[$tep[4.

OK \
Check[for[intermittent[problems[{See[page
DI-4)[]
2 | Check for open in harness or engine ECU.
ON PREPARATION:
@ (@) Disconnect the air flow meter connector.
~— (b) Connect the sensor wire harness terminals together.
Intake[AirJemp. ECM (¢)  Turn the ignition switch ON.
Sensor oo % 5V CHECK:
o Read temperature value on the hand-held tester.
(3 1B OK:
' E Temperature value: 140°C (284°F) or more
BE6653
FI7055 A00391
OK Confirm good connection at sensor. If OK, re-
place air flow meter.

e ]

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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(! Il |
oo\ oo
\

THA[ E2

BE6653
F17057
A09084[]

A11408

NG
~_—

DIAGNOSTICS[] - ENGINE
30 | CheckIor[0open[in(harness[or(éngine[ECU.
PREPARATION:
ON (@0 Remove[ihe[éngine[ECU[¢over.
@ (b)O Connect[betweenierminals[THABNd[E2[pbfthe[Engine
ECU[¢onnector.
Intake[Air[Temp. ECM HINT:
Sensor

Air[flow[meter[¢onnector[is[disconnected.

Before[¢hecking,[do[@[Yisual@nd[¢ontactpressure[¢heckforthe

engine[ECU[¢onnector[{See[page[IN-20).

CHECK:

Read temperature value on the hand-held tester.

OK:

Temperature value: 140°C (284°F) or more

0K>

Open in harness between terminals E2 or THA,

repair or replace harness.

(See[page[IN-20)

Confirm good connection at engine ECU.
If OK, check and replace engine ECU.

4 | Check for short in harness and engine ECU.

@ON

Intake[Air[Temp.
Sensor

BE6653

FI17054

A00393

@

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)

PREPARATION:

(@) Disconnect the air flow meter connector.
(b)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand-held tester.

OK:

Temperature value: -40°C (-40°F)

ox )

Replace air flow meter.
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DI-37

=

E 1E=E
> Y

E5[Connector

Y
BE6653
F17056

A09085[] A09091

@

5[ | CheckIor[$hort[infharness[or[éngine[ECU.
ON PREPARATION:
@ (@0 Remove[ihe[éngine[ECU[¢over.
(b)O Disconnect[ihe[lE5[¢onnector[dflihe[éngineEECU.
HINT:
ISntakeu\ir[remp. ECM Air[flow[ineter[¢onnector(is[disconnected.
ensor

()0 Turn@helignition[$witch[ON.
CHECK:
Read[iemperature[yalue[dn[ithe[hand-held[dester.
OK:

Temperature[Value: -40°C (-40°F)

Repair(or{teplace(harness[dr[¢onnector.

oxc)

IN-20)

Check[and[feplace[éngine[ECU[{See[page

When[hot[using[hand-held[iester

Check[voltage[between[ierminals[THA[@nd[E2[¢f(éngine[ECU[¢onnector.

1]
ON
|_ﬂ_llllllllllllllrll\llllll\ IIIHIIHIIIII|_|_|_|_|_||-||_|_I

N

PREPARATION:

(@0 Removelihe[éngine[ECU[¢over.
(b)O Turn[ignition[$witch[DON.
CHECK:

Measure[lvoltage[between[terminals[JTHAand[E2[bf(lengine

ECU connector.
OK:

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)

Intake air temp.
BE6653 E2 oo Voltage
A09084 THAD [i-) A09092 C(F) g
20 (68) 05-34V
60 (140) 02-1.0V
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DI-1B){]

OK|> Check[or[intermittent[problems[{See[page

@

2[] [ Check[intake[air[ltemp.[$ensor[(See[page[FI-28).

NG> Replace air flow meter.

@

3 | Check for open and short in harness and connector between engine ECU and
intake[airlemp.[$ensor[(See[page[IN-20).

NG> Repair or replace harness or connector.

@

Check and replace engine ECU.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI2S4-06

DTC P0115/22 | Water Temp. Circuit Malfunction

CIRCUIT DESCRIPTION

A thermistor built into the water temp. sensor changes the resistance value according to the water tempera-
ture.

The structure of the sensor and connection to the engine ECU is the same as in the DTC P0110/24 (Intake
Air[Temp.[CircuittMalfunction)[$hown[dn[page[DI-33.

DTC No. DTC Detecting Condition Trouble Area
*Open or short in water temp. sensor circuit
P0115/22 Open or short in water temp. sensor circuit *Water temp. sensor
¢ Engine ECU
HINT:

After confirming DTC P0115/22 use the hand-held tester to confirm the water temperature from CURRENT
DATA.

Temperature Displayed Malfunction
-40°C (-40°F) Open circuit

140C° (284°F) or more Short circuit
=
S WIRING DIAGRAM
i
]
S E2 Engine[ECU
% Engine[CoolantTemp. - ginelE ~

Sensor
= 5V
S R
@) 2 G 14 I THw
) le} (E5)
o
18
1 E2
; BR E5
7J‘r E1
\. —
A00310

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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INSPECTION[PROCEDURE
HINT:

(1 IffPTCP0100/31[{Air[FlowMeter[CircuitMalfunction),[P0101/31[{Air[FlowMeter[TircuitfRange/Perfor-
mance[Problem),[P0110/24[{Intake[Air[Temp.[CircuitfMalfunction),[P0115/22[{Engine[Coolant[Temp.
CircuitMalfunction),[lP0120/41[{Throttle/Pedal[Position[$ensor/Switch[JA’[CircuitMalfunction)@re[dut-
put[$imultaneously,[E2[{sensor[g§round)[tnay[be[dpen.

(1 Read[freeze[frame[data[lising[hand-held[fester.[Because[freeze[frame[tecords[the[éngine[¢onditions
when[the[malfunction[is[detected,When[froubleshooting[it[is[usefulfor[determininglwhether[the[Nehicle
was[tunning[or[$topped,[ihe[éngine[Warmed[Up[br[hot,Fheldir-fuellfatio[lean[®r[tich,[etc.[atihe[lime
offfhe[malfunction.

When[uising[hand-held[iester

1[] | Connect[hand-held[iester,[and[read[Value[df[Wwatertemperature.

PREPARATION:

(@) Connect[ihe[hand-held[@ester[Io[ihe[PLCS.

(b)O Turn@helignition[$witch[DN[&nd[$witch[fhe[hand-held@ester[inain[$witch[DN.
CHECK:

Readfemperature[Yalue[dn[ihe[hand-held[fester.

OK:

Same[as[actual[water[temperature

om

< HINT:
1 Ifiherefis[dpen[¢ircuit,[Hand-held[@ester{indicates -40°C (-40°F).
If there is short circuit, Hand-held tester indicates 140°C (284°F) or more.

NG -40°C (-40°F)...Go to step 2.
140°C (284°F) or more...Go to step 4.

ProCarManuals

@

Check[For[intermittent problems[(See[page
DI-4)[

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI-41
ENGINE

2]

Check[¥or[0pen[in(harness[or[éngine[ECU.

@ON

Engine[Coolant
Temp.[$ensor

@

BE6653
FI7055

ECM

A00395

PREPARATION:

@

(@) Disconnect[ihe[water[iemp.[$ensor[¢onnector.
(b)O Connect[$ensor[Wire[harness[ierminals[iogether.
()0 Turndhelignition[$witch[ON.
CHECK:
Read[iemperature[Value[dn[ihehand-held[fester.
OK:

Temperature[Value: 140°C[{284°F)[0rmore

oKD>

Confirm[good[tonnection[at[sensor.[1f{OK, e-
place(water[iemp.[$ensor.

30

Check[¥or[0pen[in(harness[or[éngine[ECU.

@ON

Engine[Coolant
Temp.[Bensor

[l_ﬂl‘l‘ll'll‘l‘l‘l‘l‘l %' ||'r|'|'rr|ﬂ_ \ooim

W/N/\WW

BE6653
A11408

FI17057
A09084[]

B

PREPARATION:

(@0 Remove[ihe[éngine[ECU[¢over.

(b)O Connect[betweenerminals[THW,[and[E2[bfthe[engine
ECU[¢onnector.

HINT:

Water[iemp.[$ensor[¢onnector(is[disconnected.

Before[¢hecking,[do[@[Yisual@nd[¢ontactpressure[¢heckforthe

engine[ECU[¢onnector[{See[page[IN-20).

(¢)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand-held tester.

OK:
Temperature value: 140°C (284°F) or more

0K>

Open in harness between terminals E2 or THW,
repair or replace harness.

page[IN-20).

Confirm good connection at engine ECU.
IffOK,checkand[replace[engine[ECU[[See

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DIAGNOSTICS[] - ENGINE

4[] | Check[¥or[short[in(harness[and[éngine[ECU.

@ON

Engine[Coolant
Temp.[$ensor

BE6653

FI7054

A00397

@

PREPARATION:

(@) Disconnect[ihe[water[iemp.[$ensor[¢onnector.
(b)O Turndhelignition[$witch[ON.

CHECK:
Read[iemperature[Value[dn[ihehand-held[dester.
OK:

Temperature[Value: -40°C (-40°F)

OK|> Replace[wateriemp.[$ensor.

5[] [ Check[¥or[$hort[in(harness[or[éngine[ECU.

@ON

Sensor

Intake[AirTemp.

[0 e

ECM

Y
BE6653
F17056

A09085[]

E5[TConnector

A09091

@

PREPARATION:

(@ Remove[ihe[éngine[ECU[¢over.

(b)O Disconnect[ihe[lE5[¢onnector[dflihe[éngineEECU.
HINT:
Water[iemp.[$ensor[¢onnector(is[dlisconnected.

()0 Turndhelignition[$witch[ON.

CHECK:
Read[iemperature[yalue[dn[ithe[hand-held[dester.
OK:

Temperature[Value: -40°C (-40°F)

OK|> Repair(or{teplace(harness[dr[¢onnector.

IN-20).

Check[and[rgplace[lengine[ECU[(See[page

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI-43

When[hot[using[hand-held[iester

1] | Check[voltage[betweenterminals[THW[@nd[E2[of[éngine[ECU[¢onnector.

@ON

PREPARATION:

(@ Remove[ihe[¢overfrom[ihe[éngineECU.

(b)O Turn[ignition[$witch[ON.

CHECK:
[( \ 1 Measure[oltage[between[terminals[THW[and[E2[bf(Engine
oo s | (| s ECU[Gonnector.
TN | ok
E2 Water[femp.
we TR0 PV o
20 (68) 05-34V
60 (140) 02-1.0V

OK[>

Check[or[intermittent[problems[{See[page

S05502

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)

DI-24).
NG \
2 Check water temp. sensor.
PREPARATION:

Disconnect the water temp. sensor connector.

CHECK:
Measure resistance between terminals.
OK:

Resistance is within acceptable zone on chart.

Water Temp. Resistance
20°C (68°F) 2-3kQ
80°C (176°F) 0.2-0.4kQ

e )

Replace water temp. sensor.
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3 | Check for open and short in harness and connector between engine ECU and
water{temp.[$ensor[(See[page[FI-55).

NG> Repair or replace harness or connector.

OK
~_—

Check and replace engine ECU.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DI6TR-01

DTC[] P0116/22[] Engine[Coolant[Temp.[CircuitRange/

Performance[Problem
CIRCUIT[DESCRIPTION
Refer[fo[PTCIP0118/22[{Engine[Coolant[Temp.[CircuitiMalfunction)[®n[page[DI-39.
DTC[No. DTC[Petecting[Condition Trouble[Area
When[ihe[&ngine[$tarts,ihe[fvaterfemp.[is -7°CL20° Fi[or
less.[And,[20[iin.[or[inore[&fter[ihe[éngine[$tarts,[The[éngine
temp.[$ensor
value[is[20° CI(68° F)or[less
(2frip[detection(logic) « Engine[¢oolantfemp.[$ensor
P0O11B/22 : .
When[the[&ngine[starts,[ihe[Waterfemp.[is[between -7°C] +Cooling[ystem
(20°FJfand 10°CI50°F]
And,[B[inin.[0r[inore[@fter[ihe[éngine[$tarts,[The[@ngine[¢oolant
temp.[$ensor[Yalue[is[20°Cl(68° Fl[orless
(2[¥rip[gletection(logic)
INSPECTION[PROCEDURE
= HINT:

(1 IffPTCP0118/22"[{Engine[CoolantTemp.[TircuitfMalfunction)[@nd[1P0118/22"[{Engine[Coolant[Temp.
CircuitfRange/Performance[Problem)[are[dutput[Bimultaneously,[€ngine[¢oolant[iemp.[$ensor[¢ircuit
may[be[dpen.[Perform3roubleshooting[¢f[DTCIP0118/22[Jirst.
Read[freeze[frame[data[iising[hand-held[fester.[Because[freeze[frame[tecords[ihe[¢ngine[¢onditions
when[the[malfunction[is[detected,[When[froubleshooting[it[is[usefulfor[determininglwhether{the[Nehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.

°
O

ProCarManuals.co

1 Are there any other codes (besides DTC P0116/22) being output?

@

2[] | Check[thermostat[(See[page[CO-10){]

@

Replace engine coolant temp. sensor.

YES> Go to relevant DTC chart.

NG> Replace thermostat.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DIAGNOSTICS - ENGINE

DI6TS-01

DTC P0120/41

Throttle/Pedal Position Sensor/Switch ”A”
Circuit Malfunction

CIRCUIT DESCRIPTION
The throttle position sensor is mounted in the throttle body and
detects the throttle valve opening angle.
When the throttle valve is fully closed, a voltage of approximate-
Throttle Position Engine ECU ly 0.7 V is applied to terminal VTA of the engine ECU. The volt-
Sensor 5V age applied to the terminals VTA of the engine ECU increases
vel T in proportion to the opening angle of the throttle valve and be-
VTA comes approximately 3.5 - 5.0 V when the throttle valve is fully
/ opened. The engine ECU judges the vehicle driving conditions
E2 from these signals input from terminal VTA, uses them as one
v of the conditions for deciding the air-fuel ratio correction, power
increase correction and fuel-cut control etc.
- P24296
8
%) DTC No. DTC Detecting Condition Trouble Area
g Condition (1) or (2) continues with more than 5 sec.: *Open or short in throttle position sensor
(- P0120/41 1. VTA<0.1V e Throttle position senor
‘25 2. VTA>49V «Engine ECU
= HINT:

() After confirming "DTC P0120/41”, use the hand-held tester to confirm the throttle valve opening percentage
O and closed throttle position switch condition.

P

Throttle valve opening position
expressed as percentage Trouble Area

Throttle valve fully closed

Throttle valve fully open

0%

VC line open
VTA line open or short

0%

Approx. 100 %

Approx. 100 % E2 line open

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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WIRING DIAGRAM

T1
Throttle Position Sensor Engine ECU
a A 4 A
5V
*1
; 2 R @25 Ve
23
/_03 B D e W=
24 :
T 172 BR ;2 E2
»r E1
*1:12Z-FE
- S *2.2ZZ-GE \- —/
E A00311
o
©
v
©
>
c
@©
=
8 INSPECTION PROCEDURE
o .
o HINT:

Read freed frame data using hand-held tester. Because freeze frame records the engine conditions
when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.

. If DTC P0110/24 (Intake Air Temp. Circuit Malfunction), P0115/22 (Water Temp. Circuit Malfunction),
P0120/41 (Throttle/Pedal Position Sensor/Switch "A” Malfunction), P0550/75 (Power Steering Pres-
sure Sensor Circuit Malfunction) are output simultaneously, E2 (Sensor Ground) may be open.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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When[using[hand-held[iester

1] | Connectthe[hand-held[iester[and[¥eadtheIhrottle[valve[ppening[percentage.

PREPARATION:

(@ Connectihe[hand-held[@ester[{o[PLCS3.

(b)O Turn[gnition[Bwitch[ODN[And[pushthe[hand-held[lester
main[$witch[DN.

CHECK:

Read[ihe[ihrottle[Valve[dpening[percentage.
OK:

Throttle[Valve[dpening[position
Throttle[yalve v [op op
expressed[@as[percentage
Fully[®open Approx. 75 %
Fully closed Approx. 10 %

Check for intermittent problems
NG \

OK
FI7052 (See[page[DI-4){]
2 | Check voltage between terminal VC of wire harness side connector and body

ground.
ON PREPARATION:
@ (@) Disconnect the throttle position sensor connector.
VeI (b)  Turn ignition switch ON.
CHECK:

Voltage: 4.5 -5.5V

25165233 = A02264
NG Go to step 5.

@

Measure voltage between terminals VC of wire harness side
V connector and body ground.
K OK:

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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@

DIAGNOSTICS[] - ENGINE
3[] | Check[Xhrottle[position[$ensor.
- PREPARATION:
Throttle[Position[$ensor Disconnect[ihe[ihrottle[position[$ensor[¢onnector.
CHECK:
S — lJ Measure[iesistanceBetween[ferminals 1,[3[&nd[2[0fthe[throttle
2 osition[$ensor.
—5 oK,
1 — O M.
Terminals Throttle[Valve Resistance[kR2
B 1-2 — 25-5.9
A01843 Fully[losed 0.2-5.7
1-3 Fully open 2.0-10.2

NG> Replace throttle position sensor.

4 | Check voltage between terminals VTA and E2 of engine ECU connector.

@ON

fansssaa] o jnans

JTTTTTTT|
[ ] ﬂu:u:u’ Colomo)

=

BE6653
A09084[]

VTA+)

7

S

E2[(-)

A09092

PREPARATION:

(@ Remove the cover from the engine ECU.
(b)  Turn ignition switch ON.

@

CHECK:
Measure voltage between terminals VTA and E2 of engine ECU
connector.
OK:
Throttle valve Voltage V
Fully closed 0.3-1.0
Fully open 27-52

connector between engine ECU and throttle

NG Check for open and short in harness and
position[$ensor[{VTA[line)[{See[page[IN-20).

Check and replace engine ECU
(See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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5[

Check[voltage[between[terminals[VC[and[E2[of[éngine[ECU[¢onnector.

D) e

el
SO Y

E2[(-)

BE6653
A09084[]

A09092

PREPARATION:

(@ Remove[ihe[¢overfrom[ihe[éngineECU.
(b)O Turn[ignition[$witch[ON.

CHECK:

Measure[Yoltage[hetween[ferminals[YC[and[E2[of[éngine[ECU

connector.

OK:

Voltage[14.5 -[5.5[V

NGD>

Check[and[teplace[éngine[ECU
(See[page[IN-20).

(See[page[IN-20).

Check[for[®dpen(infharness@nd[¢onnectorbe-
tween[éngine[ECU[and[$ensor[{VC[line)

When[hot[using[hand-held[iester

1]

Check[voltage[between[ierminals[VTA@nd[E2[of[éngine[ECU[¢onnector.

@ON

N
S/

BEGES3  \/TA[(+)[]

A09084[]

E2[1-)

A09092

PREPARATION:

(@ Remove[ihe[¢overfrom[ihe[éngine[ECU.
(b)O Turn[ignition[$witch[DN.

e ]

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)

CHECK:
Measure[lvoltage[between[terminals[VTA(and[E2[oflengine
ECU.
OK:
Throttle valve Voltage V
Fully open 03-1.0
Fully closed 27-52

0K>

Check for intermittent problems

(See[page[PI-4)(]
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2[] | Check[throttle[position[$ensor.

1 Throttle[Position[$ensor
3 —1| | (:)
5 [
D
1—T] 0

A01843

@

PREPARATION:
Disconnect[ihe[ihrottle[position[$ensor[¢onnector.
CHECK:
Measure[tesistance[pbetween[ierminals 1,[B[and[R[bfihrottle
position[$ensor.
OK:
Terminals Throttle[Valve Resistance[kR2
1-2 - 25-[5.9
Fully[¢losed 0.2-3.7
2B Fully[pen 2.0-10.2

NG> Replace throttle position sensor.

3 | Check for open and short in harness and connector between engine ECU and

throttle[position[$ensor[{VC,[VTA,[E2[line)[(See[page[IN-20).

@

NG> Repair or replace harness or connector.

Check and replace engine ECU
(See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI1LI-05

DTC[] | P0121/41[] Throttle/Pedal[Position[Sensor/Switch[TA”
Circuit[Range/Performance[Problem

CIRCUIT[DESCRIPTION

Refer[fd[DTC[P0120/41[{T hrottle/Pedal[Position[Sensor/Switch["A’[QlrcuitiMalfunction) [oh[plage[Dl —46[]

DTC[No. DTC[Petecting[Condition

Trouble[Area

While[Vehicle[$peed[drops[irom[B0&m/h[{19[inph)[@r{toreio[0
P0121/41 km/h[{0[nph),[dutputValue[dfihrottle[position[$ensorfis[out[df
applicable[tange.[{2[¥rip[detection[logic)

 Throttle[position[$ensor

*[Engine[ECU

INSPECTION[PROCEDURE
HINT:

Read[freeze[frame[data[iisinghand-held[fester.[Because[freeze[frame[iecords[ihe[éngine[¢onditions[\when
the[malfunction[is[detected,[When[froubleshooting[it[is[Usefulfor[fietermining[Whether{ihe[Vehicle[Wwas[fun-
ning[dr[stopped,[the[éngineWarmed[up[dr[not,[the[air—fuellfatiolean[dr(rich, [étc.[atthe[lime[dffhe[malfunction.

Replace[throttle[body[{See[page[FI-31).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI68N-02

DTC P0125/91 | Insufficient Coolant Temp. for Closed Loop
Fuel Control

DTC P0130/21 | Oxygen Sensor Circuit Malfunction
(Bank 1 Sensor 1)

CIRCUIT DESCRIPTION
To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three-way
catalytic converter is used, but for the most efficient use of the three-way catalytic converter, the air-fuel
ratio must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio.
The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the
stoichiometric air—fuel ratio. This is used to detect the oxygen concentration in the exhaust gas and provide
feedback to the computer for control of the air-fuel ratio.
When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen
sensor informs the engine ECU of the LEAN condition (small electromotive force: < 0.45 V).
& When the air-fuel ratio is RICHER than the stoichiometric air-fuel ratio the oxygen concentration in the ex-
8 haust gas is reduced and the oxygen sensor informs the engine ECU of the RICH condition (large electromo-
o tive force: > 0.45 V). The engine ECU judges by the electromotive force from the oxygen sensor whether
“© the air-fuel ratio is RICH or LEAN and controls the injection time accordingly. However, if malfunction of the
= oxygen sensor causes output of abnormal electromotive force, the engine ECU is unable to perform accu-

-
© rate air—fuel ratio control.

% The main heated oxygen sensors include a heater which heats the zirconia element. The heater is controlled
© by the engine ECU. When the intake air volume is low (the temperature of the exhaust gas is low) current
O flows to the heater to heat the sensor for accurate oxygen concentration detection.

ol

Ideal Air-Fuel Mixture

Atmosphere

Flange
Platinum Electrode

Solid Electrolyte
(Zirconia Element)

Platinum Electrode
Heater
Coating (Ceramic) k‘

Richer - Air Fuel Ratio — Leaner

Output Voltage
|

}— Cover

Exhaust Gas

P21242 FI7210 A00027

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)


https://procarmanuals.com

ProCarManuals.com

DI-54
DIAGNOSTICS[] - ENGINE

DTC[No.. DTC[Petecting[Condition Trouble[Area

After[éngine[is[Warmed[lip,[dxygen[$ensor[{bank 1[$ensor 1) | ¢ Air induction system
output[dloes[hot[indicate[RICH[{ = [0.45[V)[€ven[dnce[ivhen * Fuel pressure

conditions[{a),[{b),[{c)[@nd[{d)[¢ontinue[for[at[least[PO[$ec.: « Injector injection
P0125/91 (a)[Engine[$peed: 1,400[ipm[dr[inore  Gas leakage on exhaust system
(b) Vehicle speed: 40 — 100 km/h (25 — 62 mph) *Open or short in heated oxygen sensor (bank 1 sensor 1)
(c) Closed throttle position switch: OFF circuit
(d) 180 sec. or more after starting engine * Oxygen sensor (bank 1 sensor 1)

Condition (a) and (b) continues for 60 secs. or more:

(a) Voltage output of oxygen sensor remains at 0.35 V or more, | » Oxygen sensor

P0130/21
/ or 0.55 V or less, during idling after engine is warmed up. | ¢ Fuel trim malfunction

(b) Oxygen sensor output voltage amplitude is less than 0.3 V.

HINT:

«  After confirming DTC P0125/91, use the hand—held tester to confirm voltage output of the heated oxy-
gen sensor (bank 1 sensor 1) from the CURRENT DATA.
If voltage output of the oxygen sensor (bank 1 sensor 1) is less than 0.1 V, oxygen sensor (bank 1 sen-
sor 1) circuit may be open or short.

. Sensor 1 refers to the sensor closer to the engine body.
The oxygen sensor’s output voltage and the short—term fuel trim value can be read using the
hand—held tester.

CONFIRMATION DRIVING PATTERN
Vehicle@peed 20[3ec. 20[3ec. 20[3ec.
or[inore or[inore or[inore
40[km/h
(24ph) | — T T @\ fen  Ja\
Idling[(B) (5) (5) (6)
IG@WED7
100[$ec. 20[3ec. 203ec.
0@ or[inore or[inore or[inore(] 30[zec.
Y A09299
(1) Connect the hand-held tester to the DLCS3.
(2)[Bwitch[ihe[hand-held[@ester[from[hormalinode[io[¢heckinode[{See[page[DI-4)[]
(8) Start the engine and let the engine idle for 100 seconds or more.
(4) Drive the vehicle at 40 km/h (24 mph) or more for 20 seconds or more.
(5) Let the engine idle for 20 seconds or more.
(6) Let the engine idle for 30 seconds.
HINT:
If a malfunction exists, the MIL will light up during step (6).
NOTICE:

If the conditions in this test are not strictly followed, detection of the malfunction will not be possible.
If you do not have a hand-held tester, turn the ignition switch OFF after performing steps (3) to (6),
then perform steps (3) to (6) again.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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WIRING DIAGRAM
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—_ h
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B . (E9
No. 1 3 Idle Air Control Valve
5 B-R 2
3 ’ 18
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- W_B B_W { E6 ] RSO
I:Z:I H8 Oxygen Sensor
(Bank 1 Sensor 1)
2 1 > 8
=)
BoW +B HT Y-R EA1 YR @ HT1A
(2H)7(2A)1 4 3 (*1) 8 (*1) 12
E1 ox1Al " +——— (E5) OX1A
' B! EA "B N o
B-W ! ! 2 ! !
5-A -+ ofEat]- -4
Instrument Panel J/B H9 Oxygen Sensor L (*1)
(Bank 1 Sensor 1) |
5 10 ] | 16
2 L (Y
1B E4
IB BoW +B HT Ve —EY HT1B
(*1 25
W-B Ay, !
4 S (1)
E1 oxiB :WE W — E4] OX1B
W-B BR ] E 17
BR %—(BR —(E5) Ef
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2F )27 :
25 ‘i '
FL MAIN !
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56 :
T A "BR 2F ' :
T J2 :!j :
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A A |
W-B W-B A !
BR
B EC 1
J/C *1: Shielded
C
A09129
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INSPECTION PROCEDURE

HINT:

. If the vehicle run out of fuel, the air-fuel ratio is LEAN and DTC P0125/91 will be recorded.

The check engine warning light then comes on.
. Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions

when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time

of the malfunction.

1 Are there any other codes (besides DTC P0125/91, P0130/21) being output?

YES> Go to relevant DTC chart.

2 [ Check the output voltage of oxygen sensor during idling.

com

» PREPARATION:

@ Warm up the oxygen sensor with the engine at 2,500 rpm for approx. 90 sec.

= CHECK:

©

ProCarM

Oxygen sensor output voltage:
Alternates repeatedly between less than 0.4 V and more than 0.55 V (See the following table).

Use the hand-held tester read the output voltage of the oxygen sensor during idling.
OK:

O K NG NG NG
1V
085V ---- /\/\ “““““““ AVAWA
04 V ---- | =} f--Xf-- | “=--"omms -4- A- | -emeete-
0o Vv
P18349
0K> Perform confirmation driving pattern.
1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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30 | Check[Ior[0open[and[$hort[in(harness[and[¢onnector[between[éngine[ECU[and
oxygen($ensor[(bank 1[$ensor 1)[{See[page[IN-20).

NG[> Repair(or(teplace(harness[dr[¢onnector.

OK
~_—

4[] | Check[whether[misfire[is[pccurred[or[hot[by[monitoring[PTC[and[¢data[list.

(See[page[DI-24).

NG|> Perform[troubleshooting[for[imisfire

@

5[] [ Check[air(induction[$ystem[(See[page[FI-1).

@

6] | Check[fuel[pressure[(See[page[FI-6)]

NG> Repair or replace induction system.

filter[(See[page[FI-6){]

NG> Check and repair fuel pump, fuel pipe line and

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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70

Check[injector[injection[{See[page[FI-1B)l]

NG> Replace injector.

@

Check gas leakage on exhaust system.

NG> Repair or replace.

@

Replace oxygen sensor (bank 1 sensor 1).

9

Perform confirmation driving pattern.

B

10

Are there DTC P0125/91, P0130/21 being output again?

(See[page[DI-4)(]

YES> Check for intermittent problems

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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11 Did vehicle runs out of fuel in the past?

NO> Check for intermittent problems.

YES

Check and replace engine ECU.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DI57S-06

DTC[] | P0133/21[] Oxygen[$ensor[Circuit{PlowResponse
(Bank 1[Sensor 1)

CIRCUIT[DESCRIPTION
Refer[fo[PTCIP0125/91[{Insufficient{CoolantTemp.dor[Closed[l.oop[Fuel[Control)[dn[page[PI-53.
DTC[No. DTC[Petecting[Condition Trouble[Area

e/Airfinduction[$ystem
Response[lime[for[heated[dxygen[$ensor[yoltage[dutputio e Fuel[pressure

potaapq | changelromiichiiofiean [briirom(kanfiotich,fis 120[3ec.[br | «Injectorfinjection

more[during[idling[@fter[&ngine[is[Warmed[lip *Open[or{$hortfin[heated[dxygen[$ensor(¢ircuit
(2[¥rip[gletection(logic) s Heated[®xygen[$ensor
«Engine[ECU
HINT:
Sensor[1Tréfers[id[fhe[Sensor[Closer[id[The[ehgine[bpdy.
WIRINGDIAGRAM

Refer[fo[PTCIP0125/91[{Insufficient{CoolantTemp.dor[Closed[l.oop[Fuel[Control)[dn[page[PI-53.

g INSPECTION[PROCEDURE

© HINT:

2 Read[freeze[frame[data[iisinghiand-held[fester.[Because[freeze[frame[iecords[ihe[éngine[¢onditions[\when
S thel[inalfunction(is[detected,[When[froubleshooting(itfis[usefulfor[determining[Whether[ihe[Vehicle[\vas[tun-
% ning or stopped, the engine warmed up or not, the air—fuel ratio lean or rich, etc. at the time of the malfunction.

1 Are there any other codes (besides DTC P0133/21) being output?

ProCarM

YES> Go[to[felevant[PDTC[¢hart[{See[page[PI-1B)[]

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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2[] [ Check[output[Voltage[df[dxygen[$ensor[during(idling.

PREPARATION:

Warm[Uip[ihe[dxygen[$ensor[With[ihe[éngine[$peed[at[2,500pm[or[approx.[D0[$ec.

CHECK:

Use[the[hand-held[fester[{o[tead[ihe[dutput[Voltage[dfihe[heated[dxygen[$ensor[during[idling.

OK:
Oxygen[$ensor[output[Voltage:

Alternates(tepeatedlybetween[less[ithan[0.35[V[and[inore[ihan[0.55[V[{See[the[following[iable).

OK[] NG[] NG[ NG
1v
0.55[Y -=--- Y T & B B I \--£)\--/-
0.35[V ---- | --\f--\{-- M Y A0 VAW 0 W .
oV

A00292

OK[> Go[tlo[step[8.

B

oxygen[$ensor[(See[page[IN-20).

ProCarManuals.com

30 | Check[Ior[open[and[$hort[in(harness[and[¢onnector[between[éngine[ECU[and

NG> Repair or replace harness or connector.

@

4[] | Check[air(induction[$ystem[(See[page[FI-1).

NG> Repair or replace.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)



https://procarmanuals.com

ProCarManuals.com

DI-62

DIAGNOSTICS[] - ENGINE

50

Check[Iuel[pressure[(See[page[FI-6)(]

fuel(pipelline[andfilter[(See[page[FI-1).

NG[> Checkand[iepairfuel pump,pressure[fegulator,

@

60

Check[injector[injection[{See[page[FI-22).

NG> Replace injector.

@

Replace oxygen sensor.

70

Perform[¢onfirmation[¢riving[pattern[{See[page[DI-53).

@

8 |Isthere DTC P0133/21 being output again?
NO Check for intermittent problems
(See[page[PI-4)(]
YES

Check[and[ieplace[éngine[ECU[{See[page

IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI288-05

DTC[] |P0135/21[] Oxygen[Sensor[Heater[Circuit
Malfunction[{Bank 1[$ensor 1)

DTC[] |P0141/21[] Oxygen[$ensor[Heater[Circuit
Malfunction[{Bank 1[$ensor[2)

CIRCUIT[DESCRIPTION
Refer[fo[PTCIP0125/91[{Insufficient{CoolantTemp.dor[Closed[l.oop[Fuel[Control)[dn[page[PI-53.
DTC[No. DTC[Petecting[Condition Trouble[Area
When[the[heater[dperates,[heater[¢urrent[éxceeds[2[A
P0135/21 (2firip[@etectionflogic) * Open[or{$hortfin[heater{¢ircuit[of[dxygen[$ensor
*OXygen[$ensor[heater
P0141/21 Heater[¢urrent[of[0.2[Abrless[When[ihe[heater[dperates « Engine[ECU
(2[¥rip[gletection(logic)

WIRING[PIAGRAM
g Refer[fo[PTC[P0125/91[{Insufficient{CoolantTemp.dor[Closed[l.oop[Fuel[Control)[dn[page[PI-53.

z INSPECTION[PROCEDURE
© HINT:

E Readfreeze[frame[data[uisinghand-held[fester.[Because[freeze[frame[iecords[ihe[éngine[¢onditions[ivhen
g the[malfunction[is[detected,[When[froubleshooting[it[is[Usefulfor[fietermining[Whether{ihe[Vehicle[Wwas[fun-
E ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
% 1 Check voltage between terminals HT1A, HT1B of engine ECU connector and
o body ground.
ON PREPARATION:
@ (@ Remove the engine ECU cover.
~— HT1A (b)  Turn the ignition switch ON.
CHECK:
o Measure voltage between terminals HT, HT2 of the engine ECU
e e &%Béﬁ_@] connector and body ground.
HT1B . Connect terminal HT1A to bank 1 sensor 1.
BE6653 .
09054 A0S082 Connect terminal HT1B to bank 1 sensor 2.

OK:
Voltage: 9 - 14V

(See[page[IN-20).

0K> Check and replace engine ECU

e ]

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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2[] [ Check[xesistance[0f[Oxygen[$ensor[heater[(See[page[FI-60).

NG[> Replace[dxygen[$ensor.

Check[and[fepair[harness[or[¢onnector
between[main[telay[and[oxygen
sensor[and[éngine[ECU[{See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI680-02

DTC

P0136/27 | Oxygen Sensor Circuit Malfunction (Bank 1
Sensor 2)

CIRCUIT DESCRIPTION
Refer[fo[PTCIP0125/91[{Insufficient{CoolantTemp.dor[Closed[l.oop[Fuel[Control)[dn[page[PI-53.

DTC No. DTC Detecting Condition Trouble Area
Voltage output of heated oxyger\ se'nsor. remains at 0.4 V or « Open or short in heated oxygen sensor Gircuit
P0136/27 more or 0.5 V or less when vehicle is driven at 100 km/h (62 « Oxvaen sensor
mph) or more after engine is warmed up (2 trip detection logic) ya
HINT:
Sensor 2 refers to the sensor farther away from the engine body.
WIRING DIAGRAM

Refer[fo[PTC[IP0125/91[{Insufficient{CoolantTemp.dor[Closed[l.oop[Fuel[Control)[dn[page[PI-53.

CONFIRMATION DRIVING PATTERN

Once Twice Nine[limes
. 40[3ec. 40[3ec. 40[3ec.
Vehiclegpeed or[more or[more or more
30kmmh | n VY soun Y -
(19[Mph) 4) (4) 4)
ldling[B) (5) (5) (5)
IGBW[DFF
/ 60[3ec. 10 sec. 10 sec. 10 sec.
M@ ornore
Y A09300
(1)  Connect the hand-held tester to the DLCS.
(20 Switch[ihe[hand-held[esterfrom[ihe[Normal[Mode[{oihe[Check[{Test)[Mode[{See[page
DI-4)
(8) Start the engine and let the engine idle for 60 seconds or more.
(4) Drive the vehicle at 30 km/h (18 mph) or more for 40 seconds or more.
(5) Letthe engine idle for 10 seconds or more.
(6) Preform steps (4) to (5) 9 times.
HINT:

If a malfunction exists, the CHK ENG (MIL) will be indicated on the multi information display during step (6).

NOTICE:

If the conditions in this test are not strictly followed, detection of the malfunction will not be possible.
If you do not have a hand-held tester, turn the ignition switch OFF after performing steps (3) to (6),
then perform steps (3) to (6) again.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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INSPECTION[PROCEDURE

HINT:
Readfreeze[frame[data[using[hand-held[fester.[Because[freeze[frame[iecords[ihe[éngine[¢onditions[ivhen
the[inalfunction[is[¢letected,[When[froubleshooting[it[is[Usefulfor[fietermining[Whether[ihe[Vehicle[Wwas[fun-
ning[dr[stopped,thel@ngineWarmed[up[oriot,the[@ir-fuellfatiolean[drfrich,[étc.[@tfhefime[dfthe[malfunction.

1 Are there any other codes (besides DTC P0136/27) being output?

@

2 | Check for open and short in harness and connector between engine ECU and
oxygen($ensor[(See[page[IN-20).

@

3 | Check output voltage of heated oxygen sensor.

YES@ Go[to[felevant[DTC[¢hart[{See[page[PI-1B)[]

NG> Repair or replace harness or connector.

roCarManuals.com

0. PREPARATION:
(@) Connect the hand-held tester to the DLC3.
(b) Warm up the engine to normal operating temperature.
CHECK:
Read voltage output of the heated oxygen sensor when the engine suddenly raced.
HINT:
Perform quick racing to 4,000 rpm 3 min. using the accelerator pedal.
OK:

Oxygen sensor output voltage: Alternates from 0.4 V or less to 0.5 V or more.

@

Replace heated oxygen sensor.

nected.

0K> Check that each connector is properly con-

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI6TT-01

DTC P0171/25 | System too Lean (Fuel Trim)

DTC P0172/26 | System too Rich (Fuel Trim)

CIRCUIT DESCRIPTION

"Fuel” trim refers to the feedback compensation value compared against the basic injection time. Fuel trim
includes short-term fuel trim and long-term fuel trim.

"Short-term fuel trim” is the short-term fuel compensation used to maintain the air-fuel ratio at its ideal
theoretical value. The signal from the heated oxygen sensor indicates whether the air-fuel ratio is RICH or
LEAN compared to the ideal theoretical value, triggering a reduction in fuel volume if the air-fuel ratio is rich,
and an increase in fuel volume if it is lean.

"Long-term fuel trim” is overall fuel compensation carried out long—term to compensate for continual devi-
ation of the short-term fuel trim form the central value due to individual engine differences, wear over time
and changes in the usage environment.

If both the short-term fuel trim and long-term fuel trim are LEAN or RICH beyond a certain value, it is
detected as a malfunction and the MIL lights up.

DTC No. DTC Detecting Condition Trouble Area
 Gas leakage on exhaust system
. . . ) . e Fuel line pressure
When the air—fuelratio feedback is stable after engine warming )
L . . . e Injector blockage
P0171/25 up, the fuel trim is considerably in error on the RICH side .
5 trip detection logi *Heated oxygen sensor (bank 1 sensor 1) malfunction
r n
(2 trip detection logic) * Manifold absolute pressure sensor
* Engine coolant temp. sensor
 Gas leakage on exhaust system
. . . ) . e Fuel line pressure
When the air—fuelratio feedback is stable after engine warming )
L . . . *Injector leak, blockage
P0172/26 up, the fuel trim is considerably in error on the LEAN side. .
2 trip detection logi *Heated oxygen sensor (bank 1 sensor 1) malfunction
rip detection logic
(2 trip I gic) * Manifold absolute pressure sensor
* Engine coolant temp. sensor
HINT:

«  When the DTC P0171/25 is recorded, the actual air-fuel ratio is on the LEAN side. When DTC
P0172/26 is recorded, the actual air-fuel ratio is on the RICH side.

. If the vehicle runs out of fuel, the air-fuel ratio is LEAN and DTC P0171/25 is recorded. The check
engine indicator then comes on.

. If the total of the short-term fuel trim value and long-term fuel trim value is within = 25 %, the system
is functioning normally.

e  The heated oxygen sensor (bank 1 sensor 1) output voltage and the short-term fuel trim value can
be read using the hand-held tester.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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INSPECTION[PROCEDURE
HINT:

Read[freed[irame[dlatalising[hand-heldlester.[Because[ireeze[frame[tecords[ihe[éngine[¢onditions[\vhen
the[inalfunction[is[¢letected,[When[froubleshooting[it[is[Usefulfor[fietermining[Whether[ihe[Vehicle[Was[fun-

ning[dr[8topped,the[@ngineWarmed[up[or[iot,the[@ir-fuellfatiofean[drfrich,[étc.[@tfhefime[dfthe[malfunction.
When[uising[hand-held[iester:

1] | Check[air[induction[$ystem[{See[page[FI-1).

@

2[] [ Check[injector[injection[{See[page[FI-1B)[]

@

30 | Checklairflow[ineter[and[Wwaterlemperature[$ensor[{See[page[FI-28,[FI-55).

NG> Repair or replace.

NG> Replace injector.

ProCarManuals.com

NG> Repair or replace.

OK
~_—

4[] | Check[¥or[$park[and[ignition[{See[page[lG-1).

NG> Repair or replace.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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50 | Check[fuel[pressure[(See[page[FI-6)]

@

NG Check and repair fuel pump, pressure regulator,
fuel pipe line and filter.

6 | Check gas leakage on exhaust system.

@

NG> Repair or replace.

Is.com

7 | Check output voltage of oxygen sensor (bank 1 sensor 1) during idling.

T PREPARATION:

% Warm up the oxygen sensor with the engine speed at 2,500 rpm for approx. 90 sec.

« Used the hand-held tester to read the output voltage of the oxygen sensor during idling.

Alternates repeatedly between less than 0.4 V and more than 0.5 V (See the following table).

NG[]

NG

NG

= CHECK:
Q ok:
E Oxygen sensor output voltage:
OK[]
1V
0.55[Y~---
04V ----
oV

A00292

e ]

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

0K> Go to step 9.
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8[] | Check[Ior[0open[and[$hort[in(harness[and[¢onnector[between[éngine[ECU[and
oxygen($ensor[(bank 1[$ensor 1)[{See[page[IN-20).

e )

Repair or replace harness or connector.

OK
~_—

Replace oxygen sensor.

9[] [ Perform[¢onfirmation[diriving[pattern[{See[page[DI-53).

3

10 |Is there DTC P0171/25 being output again?

YES>

Check[and[teplace[éngine[ECU[{See[page
IN-20).

@

1 Did vehicle runs out of fuel in past?

Nog>

Check[or[intermittent[problems[{See[page
DI-24).

YES

DTC P0171/25 is caused by running out of fuel.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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When[hot[using[hand-held[iester:

1] | Check[air[induction[$ystem[{See[page[FI-1).

NG> Repair or replace.

@

2[] [ Check[fuel[pressure[(See[page[FI-6)(]

NG> Check and repair fuel pump, fuel pipe line and
filter.

@

30 | Check[injector[injection[{See[page[FI-22).

NG> Replace injector.

OK

4[] | Check[air{flow[ineter[and[watertemperature[$ensor((See[page[Fl-28,FI-55).

NG> Repair or replace.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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5[] [ Check[for[$park[and[ignition[{See[page[lG-1).

NG> Repair or replace.

6 | Does malfunction disappear when a good oxygen sensor (bank 1 sensor 1)
installed?

YES> Repair oxygen sensor.

NO
~_—

Icrt‘lhez%l;[landD'EpIEce[pngiﬂe[ECUl]gee[page

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI12T-09

DTC P0300/93 | Random/Multiple Cylinder Misfire Detected

DTC P0301/93 | Cylinder 1 Misfire Detected

DTC P0302/93 | Cylinder 2 Misfire Detected

DTC P0303/93 | Cylinder 3 Misfire Detected

DTC P0304/93 | Cylinder 4 Misfire Detected

& CIRCUIT DESCRIPTION

© Misfire: The engine ECU uses the crankshaft position sensor and camshaft position sensor to monitor
U changes in the crankshaft rotation for each cylinder.

= The engine ECU counts the number of times the engine speed change rate indicates that misfire has oc-
% curred. And when the misfire rate equals or exceeds the count indicating that the engine condition has deteri-
= orated, the check engine warning light lights up.

@ Ifthe misfire rate is high enough and the driving conditions will cause catalyst overheating, the check engine
% warning light blinks when misfiring occurs.

S
O DTC No. DTC Detecting Condition Trouble Area

Misfiring of random cylinders is detected during any particular | *Ignition system

200 or 1,000 revolutions e Injector

* Fuel pressure

» Compression pressure
*Valve clearance
*Valve timing

P0300/93

For any particular 200 revolutions for engine, misfiring is de-
tected which can cause catalyst overheating
P0301/93 (This causes MIL to blink) (2 trip detection logic)

P0302/93  Air flow meter
P0303/93 . . . P .
For any particular 1,000 revolutions of engine, misfiring is de- | * Water temp. sensor
P0304/93 tected which causes a deterioration in emissions *Open or short in engine wire
(2 trip detection logic) e Connector connection
* Engine ECU
HINT:

When the 2 or more codes for a misfiring cylinder are recorded repeatedly but no random misfire code is
recorded, it indicates that the misfires were detected and recorded at different times.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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WIRING DIAGRAM

Instrument Panel J/B Engine Room J/B Engine ECU
11 9 B-R 16 10 2Injector1 1 | \
O O RG B 52T)  E) #o
No. 1
5R AM2 8 B-W ,
) ! 211 (Fo
B-R_ |~ +B(2C |5 (E6) #20
S No. 2
AM2 9 3
Ignition IG2 °C 21 (Ee)
Switch +3(2C) = row (ES) #30
i 1G2 1G2 No. 3
6 Relay 7 4
B-O 5 3 2r——1 =
>0 2C 2I) E6
Instrument Panel J/B ’C B |m| R_B \E0/ #40
4 6 14 1 ) 4
RO O ot R PNLS &
FL MAIN W-B

A t--1H—o=s0

Battery ?
N

A09119
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CONFIRMATION[DRIVING[PATTERN

(@0 Connectihe[hand-held[ester.

(b)0 Record[DTC[and[ihe[freeze[frame[dlata.

)0 Use[lhe[hand-held[iester[io[$et[io[Check[Mode.[{See[page[DI-4)

(d)OJ Drivefihe[yehicle[severalfimes[With[the[éngine[$peed,[Toad@nd[its[$urrounding[fange[$shown[Wwith[EN-
GINE[BPD,[CALC[LOAD[In[he[ireeze[irame[data[orMISFIRE[RPM,MISFIRE[ILOAD[in[the[datafist.

Iflyou[have[ho[lhand-held[ester,Jurnhefignition[$witch[DFFafterihe[$ymptom[is[$imulated[Ihe[irst[iime.

Then[tepeat[ihe[$imulation[process[again.

HINT:

In[drderfo[memorize[DTCdfmnisfire,[itfis[hecessary[fo[drivefaroundMISFIRE[RPM,IMISFIRE[L.OAD[in[the

datalist[{or[ihe[following[period[df[fime.

Engine[$peed Time
Idling 3[minutes[B0O[$econds[r[iore
1000[fpm 3[Mninutes[dr[nore
2000[tpm 1[minutes[B0[$econds[r[ore
3000[fpm 1[Minutes[or[iore
(e)d CheckWhether[there[is[inisfire[dr[motHy[monitoring[DTC[and[dhe[freeze[frame[data.[After[ihat,[fecord

them.
(A0 Turn[ignition$witch[DFF[and[Teast[H[$econds.

S
S INSPECTION[PROCEDURE

0 HINT:

g (1 Iffishe[¢ase[ihat[DTCHesides[misfire[is[tnemorized[$imultaneously,[irstperformihe[froubleshooting
% for[fhem.

S U Read[freeze[frame[diata[iisinghand-heldfiester.[Because[freeze[frame[diata[fecordsthe[éngine[¢ondi-
< tions[When[ihe[inalfunction[is[detected,[Wwhen[Iroubleshooting[it[is[Uisefulfor[determining[Whether[ihe
@) vehicle[Was[unning[or[$topped,he(éngine[Wwarmed[uip[dr[hot,Fhe[dir—fuel[fatio[lean([dr(fich,[étc.[&t[the
DE_ time[of[ihe[malfunction.

.1 When[the[Vehicle[is[Broughtflio[the[Wworkshop[@nd[ihe[misfirefis[hot[dccurred,[Misfire[¢an[e[¢onfirmed
by[teproducing[ihe[¢ondition[or[Ireeze[frame[Hata.[Also,[&fter[inishing[iheltepair,[confirmIhat[ihere
is no misfire. (See the confirmation driving pattern)

. When either of SHORT FT #1, LONG FT #1, SHORT FT #2 or LONG FT #2 in the freeze frame data
is besides the range of 20 %, there is a possibility that the air-fuel ratio is inclining either to RICH
(=20 % or less) or LEAN (+20 % or more).

«  When COOLANT TEMP in the freeze frame data is less than 80°C (176°F), there is a possibility of
misfire only during warning up.

. In the case that misfire cannot be reproduced, the reason may be because of the driving with lack of
fuel, the use of improper fuel, a stain of ignition plug, and etc.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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1 Check wire harness, connector and vacuum hose in engine room.

CHECK:

(@) Check the connection conditions of wire harness and connector.
(b) Check the disconnection, piping and break or vacuum hose.

@

misfire (See confirmation driving pattern)

NG> Repair or replace, then confirm that there is no

2 | Check spark plug and spark of misfiring cylinder.

1G0317
1GO151
A09027[]

A09093

@

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

PREPARATION:
Removefihe[$park[plug{See[pagelG-1).
CHECK:
(@ Check the electrode of carbon deposits electrode.
(b)  Check the electrode gap.

K:

(a) No large carbon deposit present.

Not wet with gasoline or oil.

(b) Electrode gap: 1.1 mm (0.043 in.)
PREPARATION:
(@) Install the spark plug to the ignition coil.
(b) Disconnect the injector connector.
(¢) Ground the spark plug.
CHECK:
Check if spark occurs while the engine is being cracked.
NOTICE:
To prevent excess fuel being injected from the injectors
during this test, don’t crank the engine for more than5 ~ 10
seconds at a time.
OK:

Spark jumps across electrode gap.

(See[page[lG-1).

NG> Replace or check ignition system
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3 | Check voltage of engine ECU terminals for injector of failed cylinder.

N

#40 #30 #20 #10

BRI
S5

BE6653

@ON

A09084 A09092

PREPARATION:

(@ Remove the cover from the engine ECU.
(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between applicable terminal of the engine
ECU connector and body ground.
OK:

Voltage: 9 - 14V

Reference: INSPECTION USING OSCILLOSCOPE
With the engine idling, measure between terminals #10 - #40 and EO1 of the engine ECU connector.

HINT:
The correct waveforms are as shown.

Injector Signal Waveform

(Magnification)
10V/ 10 V/ :
Division Division T
C C ( " - i
] I | i
GND GND :

100 msec./Division (ldling)

Fl6588 FI6538

L .1 msec./Division (Idling)
Injection duration —

e |

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

0K> Go to step 5.
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4[] | Check[xesistance[of[injector[df(misfiring[¢ylinder[{See[page[FI-1B)]

NG> Replace injector.

Check for open and short in harness and
connector between injector and engine ECU
(See[page[IN-20).

5[] [Check[fuelpressure[(See[page[FI-6)]

fuel(pipelline[andfilter[(See[page[FI-1).

NG> Check and repair fuel pump, pressure regulator,

6] | Check[injector[injection[{See[page[FI-22).

NG> Replace injector.

@

7 | Check air flow meter and water temp. sensor
(See[pages[Fl-28[and[FI-55).

NG> Repair or replace.

@

Check compression pressure, valve clear-
ance and valve timing.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI4EA-03

DTC P0325/52, 55 Knock Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

Knock sensor are fitted to the cylinder block to detect engine knocking. This sensor contains a piezoelectric
element which generates a voltage when it becomes deformed, which occurs when the cylinder block vi-
brates due to knocking. If engine knocking occurs, ignition timing is retarded to suppress it.

DTC No. DTC Detecting Condition Trouble Area
No knock sensor signal to engine ECU with engine speed * Open or short in knock sensor circut
P0325/52, 55 ¢ Knock sensor (looseness)
1,280 rpm or more « Engine ECU
WIRING DIAGRAM
Engine ECU
1 W ! 27
[EBT1lk ! ; (Ee)
W IEB1I\ : . ( E6) KNK1
.............. DS
rA (Shielded)
J1
J/IC
1 A
BR
§ K1
Knock Sensor ?7
C
A09120

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air—fuel ratio lean or rich, etc. at the time of the malfunction.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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ground.

1] | Check[¢ontinuity[between[ierminal[KNK[of(éngine[ECU[¢onnector[and[body

E5[TConnector

ABO117
A00285 A00255

KNK[Bignal[Waveform

0.5[V/

Division

oV

5[insec./Division

0.5[V/

Division

il
oV I w Ulul

——=

200[Jksec./Division

A00068

NG

PREPARATION:

(@0 Remove[ihe[¢overfrom[ihe[éngineECU.

(b)O Disconnectihe[lE5[¢onnector[dfiéngine[ECU.

CHECK:

Measure[fesistanceBetweenferminal KNK[dfléngine[EECU[¢on-
nectorfand[body[¢round.

OK:

Resistance: 1[MR[or[higher

Reference:[INSPECTION[USING[OSCILLOSCOPE

1 Withfthe[éngine[dacing[(4,000[Apm)[MmeasureBetween(ier-
minal[KNK[ofléngine[ECU[and[body[¢round.

HINT:

The[¢orrect[waveform[is[@s[$hown.

(] Spread[ihe[lime[pnIhe[horizontal[axis,[And[tonfirmIhat
period[dfihe[Yvave(is[BO[isec.
(Normal mode vibration frequency of knock sensor:
12.5 kHz (1ZZ-FE), 7.1 kHz (2ZZ-GE)).
HINT:
If normal mode vibration frequency is not 12.5 kHz (1ZZ-FE),
7.1 kHz (2ZZ-GE) the sensor is malfunctioning.

OK> Gotostep 3.

2[] [ Checkknock[$ensor[(See[page[FI-58).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)

NG> Replace knock sensor.
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30 | CheckIor[0open[and[$hort[in(harness[and[¢onnector[between[éngine[ECU[and
knock[$ensor[{See[page[IN-20).

NG> Repair or replace harness or connector.

OK
~_—

4 | Does malfunction disappear when a good knock sensor is installed?

YES> Replace knock sensor.

@

Check and replace engine ECU
(See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI4EB-03

DTC

P0335/12, 13 Crankshaft Position Sensor Circuit
Malfunction

CIRCUIT DESCRIPTION

Crankshaft position sensor (NE signal) consist of a signal plate and pick up coil.
The NE signal plate has 34 teeth and is mounted on the crankshaft. The NE signal sensor generates 34

signals of every engine revolution. The engine ECU detects the standard crankshaft angle based on the G2+
signals, and the actual crankshaft angle the engine speed by the NE signals.

DTC No.

DTC Detecting Condition

Trouble Area

P0335/12, 13

No crankshaft position sensor signal to engine ECU during | * Open or short in crankshaft position sensor circuit.
 Crankshaft position sensor

cranking. (2 trip detection logic)

No crankshaft position sensor signal to engine ECU with

engine speed 600 rpm or more. (2 trip detection logic) « Engine ECU

« Signal plate (Timing belt guide)
« Crankshaft timing pulley

WIRING DIAGRAM

C4 Engine ECU
Crankshaft Position Sensor VR
----- 16
2 ! .
- O+ (€8] NE+
- 24
w ; i
€| NE-
P e e
+ C1 Camshaft Position Sensor (Shielded)
! 1, /2 BW
| QMG
| L 15
A, : L |
BR [ 1A T €y @2
5% A - (Shielded) . J
J/IC

A09121

INSPECTION PROCEDURE

HINT:

e  Perform troubleshooting of DTC P0335/12 first. If no trouble is found, troubleshoot the following me-
chanical system.
. Read freed frame data using hand-held tester. Because freeze frame records the engine conditions
when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)


https://procarmanuals.com

ProCarManuals.com

DI-83
DIAGNOSTICS[] - ENGINE

1]

Check[resistance[df[¢rankshaft[position[$ensor[(See[page[1G-15)(]

Y

Reference: INSPECTION USING OSCILLOSCOPE

G2[and[NE[Bignaljvaveforms During cranking or idling, check between terminals G2 and
NE-, NE+ and NE- of engine ECU.
N 5V
G2 VI HINT:
/Division
The correct waveforms are as shown.
NE

HEERERERRN

20[insec./Division[{ldling)

G2[and[NE[Bignal[YWaveforms
4\ 5V
G2 \ /Division
I
NE
L] i
Al4e02 10[nsec./Division[{ldling) Ara701 NG Replace crankshaft position sensor.

@

Check for open and short in harness and connector between engine ECU and
crankshaft[position[$ensor[(See[page[IN-20).

NG> Repair or replace harness or connector.

@

Inspect sensor installation and teeth of signal plate.

NG> Tighten the sensor. Replace signal plate.

@

Check and replace engine ECU

(See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI6TU-01

DTC[] | P0340/12[] Camshaft[Position[Sensor[Circuit
Malfunction

CIRCUIT[DESCRIPTION

Camshaft[position[$ensor[{G2+[$ignal)[¢onsist[df[a[$ignal[plate[and[pick[Uip[¢oil.[The[G2+[$ignal[plate[has
3[looth[on[its[duter[¢ircumference[and[is[inounted[dn[ihe[¢amshaft.
When[ihe[tamshafts[totate,[the[protrusion[dn[ihe[$ignal[plate[and[Ihe[dir[gaplonihe[pick[Lip[¢oil[thange,
causing[fluctuations[in[ihe[inagnetic{iield[@nd[g§enerating[an[électromotive[forcelin[ihe[pick[Uip[¢oil.
The[NE[$ignal[plate[has[B4Reeth[and[is[inounted[dnIhe[¢crankshaft.[The[NE[$ignal[$ensor[generates[B4
signals[for[gévery[éngine[tevolution.[The[éngine[ECU[Hetects[ihe[$tandard[¢rankshaftifangle[based[dn[ihe
G2+[$ignals[@nd[ihe[actual[¢rankshaftfangle[and[ihe[éngine[$peed[bydhe[INE[$ignals.

DTC[No. DTC[Petecting[Condition Trouble[Area
No[¢amshaft[position[$ensor[$ignalfo[éngine[ECU[during « Open[®r[3hortintamshaft[positiondensorircuit
PO340/12 cranking.[{2[rip[¢letection[logic) «Camshaft[position[$ensor
No[¢amshaft[position$ensorignalfio@ngine[[ECUWith[@ngine | *Camshaftfiiming[pulley
speed[B00[tpm[dr{inore *Engine[ECU
WIRINGDIAGRAM

Refer[fo[PTC[P0335/12, 13[dn[page[DI-82.

INSPECTION[PROCEDURE

INT:

ead[freedirame[data[using[hand-held[fester.[Because[ireeze[frame[tecords[ihe[éngine[¢onditions[\vhen
the[malfunction[is[detected,[When[froubleshooting[it[is[Usefulfor[fietermining[Whether{ihe[Vehicle[Wwas[fun-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

D T

1 Check resistance of camshaft position sensor (Signal generator)
(See[page1G-1).

Reference: INSPECTION USING OSCILLOSCOPE
Refer[io[PTC[IP0335/12, 13[{Crankshaft[Position[$ensor[JA’[TircuititMalfunction)[dn[page[PI-82[For[Ihe[IN-
SPECTION USING OSCILLOSCOPE.

NG> Replace camshaft position sensor.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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2[] [ Check[for[dpen[and[$hort[in(harness[and[¢onnector[between[éngine[ECU[and
camshaft[position[$ensor[{See[page[IN-20).

NG> Repair or replace harness or connector.

OK
~_—

3 [Inspect sensor installation.

NG> Tighten the sensor.

@

Check and replace engine ECU
(See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DHEE-07

DTC P0420/94 Catalyst System Efficiency Below
Threshold

CIRCUIT DESCRIPTION

The engine ECU compares the waveform of the heated oxygen sensor located before the catalyst with the
waveform of the heated oxygen sensor located behind the catalyst to determine whether or not catalyst per-
formance has deteriorated.

Air-fuel ratio feedback compensation keeps the waveform of the heated oxygen sensor before the catalyst
repeatedly changing back and forth from rich to lean.

If the catalyst is functioning normally, the waveform of the heated oxygen sensor behind the catalyst switches
back and forth between rich and lean much more slowly than the waveform of the heated oxygen sensor
before the catalyst.

But when both waveforms change at a similar rate, it indicates that catalyst performance has deteriorated.

Waveform of Heated Oxygen

Waveform of Heated Oxygen
Sensor before Catalyst

Normal Catalyst Sensor behind Catalyst

> >

FI7081

DTC No. DTC Detecting Condition Trouble Area

After the engine and the catalyst are warmed up, and while the
vehicle is driven within the set vehicle and engine speed range,
P0420/94 the waveforms of the heated oxygen sensors (bank 1 sensor 1
and bank 1 sensor 2) have the same amplitude

* Three-way catalytic converter

* Open or short in heated oxygen sensor (bank1 sensor2)
circuit

*Heated oxygen sensor (bank1 sensor2)

(2 trip detection logic)

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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CONFIRMATION ENGINE RACING PATTERN

Engine Speed
2,500 = 3,000 rPM — - <o ©) (“)
\diing - - - —&€¢ I
IG SW OFF a0
Warmed up 3 min. or so Check Time
A‘ ’.‘ - FI17132

(1) Connect the hand-held tester to the DLCS3, or connect the probe of the oscilloscope between terminals
0OX1, OX2 and E1 of engine ECU.

(2) Start engine and warm it up with all accessories switched OFF until water temp. is stable.

(3) Race the engine at 2,500 - 3,000 rpm for about 3 min.

(4) After confirming that the waveforms of the heated oxygen sensor, bank 1 sensor 1 (OX1), oscillate around

g 0.5 V during feedback to the engine ECU, check the waveform of the heated oxygen sensor, bank 1
©  sensor 2 (OX2).
i)
(U I}
E OX Signal Waveform (Oscilloscope) HINT. ) o
a 3 If there is a malfunction in the system, the waveform of the
% 1.0V = P heated oxygen sensor, bank 1 sensor 2 (OX2), is almost the
@© NL \ | ﬁ'[ | same as that of the heated oxygen sensor, bank 1 sensor 1
% \ I’ B ,1 \\ J (OX1), on the left.
E_ ,L There are some cases where, even though a malfunction ex-
OV ists, the CEN indicator light may either light up or not light up.
- -
i [
200 m sec. /Division Flesia

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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INSPECTION[PROCEDURE

HINT:
Readfreeze[frame[data[using[hand-held[fester.[Because[freeze[frame[iecords[ihe[éngine[¢onditions[ivhen
the[inalfunction[is[¢letected,[When[froubleshooting[it[is[Usefulfor[fietermining[Whether[ihe[Vehicle[Wwas[fun-
ning[dr[stopped,thel@ngineWarmed[up[oriot,the[@ir-fuellfatiolean[drfrich,[étc.[@tfhefime[dfthe[malfunction.

1 Are there any other codes (besides DTC P0420) being output?

YES@ Go[to[felevant[DTC[¢hart[{See[page[PI-1B)[]

NO

G

2 [ Check gas leakage on exhaust system.

NG> Repair or replace.

G

30 | Check[heated[dxygen[$ensor[(bank 1[$ensor 1)[{See[page[FI-60).

NG> Repair or replace.

G

4[] [ Check[heated[oxygen[$ensor[(bank 1[$ensor[2)[{See[page[FI-60).

NG> Repair or replace.

OK

G

Replace three-way catalytic converter.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI4ED-03

DTC P0500/42 | Vehicle Speed Sensor Malfunction

CIRCUIT DESCRIPTION

The vehicle speed sensor outputs a 4-pulse signal for every revolution of the rotor shaft, which is rotated
by the transmission output shaft via the driven gear. After this signal is converted into a more precise rectan-
gular waveform by the waveform shaping circuit inside the combination meter, it is then transmitted to the
Engine ECU. The EngineECU determines the vehicle speed based on the frequency of these pulse signals.

4—-Pulse 4-Pulse

No.1 Vehicle _ﬂ_ﬂ_ﬂ_ﬂ_ _IWU_L

Speed Sensor -p

Combination Meter

Transaxle
Vehicle Speed Sensor
Q00515
Q00514 A00414
DTC No. DTC Detecting Condition Trouble Area
« Combination meter
P0500/42 During vehicle is being driven, no vehicle speed sensor signal | » Open or short in No.1 vehicle speed sensor circuit
to engine ECU (2 trip detection logic) *No.1 vehicle speed sensor
e Engine ECU

WIRING DIAGRAM

Engine ECU
Combination Meter / N\
Instrument Panel J/B
9 5 4 22
~11) (ER)
c)—wm——(M&—3(B) VR (E3) sPD

—

A09122

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

1 Check operation of speedometer.

CHECK:

Drive the vehicle and check if the operation of the speedometer in the combination meter is normal.

HINT:

The vehicle speed sensor is operating normally if the speedometer display is normal.

@

section).

NG> Check speedometer (See Pub. NO. RM734E BE

ground.

2 [ Check voltage between terminal SPD of Engine ECU connector and body

ON

&

(EESEEESEEEES] EEsEEEEN)

\HIIHHII

———

O
jusssssnu]

HHII\

[anann|ma]

[ED]EDEEEED HlIIIHHIH

BE6653

A09084

Yy W\V

A09092

PREPARATION:

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

(@)  Shift the shift lever to neutral.
(b)  Lift up the vehicle.
(¢)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal SPD of the Engine ECU
connector and body ground when the wheel is turned slowly.

OK:

Voltage is generated intermittently.

45-55V | —

Turn Wheel

A07133
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@

NGD>

Check[land[Fepair[harness[and[lconnector[be-
tween[¢ombination[ineterfand[Engine[ECU.

Check[and[feplace[Engine[ECU
(See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI6TV-01

DTC P0505/33 | Idle Control System Malfunction

CIRCUIT DESCRIPTION

The rotary solenoid type ISC valve is located in front of the in-

Intake Air take air chamber and intake air bypassing the throttle valve is
Throttle Valve Chamber

directed to the ISC valve through a passage.
In this way the intake air volume bypassing the throttle valve is

regulated, controlling the engine speed.
The engine ECU operates only the ISC valve to perform idle-up
and provide feedback for the target idling speed.

Valve To Cylinder
ISC Valve
P01559
DTC No. DTC Detecting Condition Trouble AreaTrouble Area
«ISC valve is stuck or closed
. *Open or short in ISC valve circuit
Idle speed continues to vary greatly from the target speed . . o
P0505/33 . ) . *Open or short in A/C switch circuit
(2 trip detection logic) . .
* Air induction system
¢ Engine ECU

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)
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WIRING DIAGRAM

Engine Room J/B 9 Engine ECU
EFI TN\
o 1 EF| No. 1 3 , ISC Valve
- oA 51lo~13 o)== 1 18
1 , 5y (ES) RSO
T 3
EFI Relay ]
12 W-B 21
h
7(2H 2F L-B (E4JMREL
% FL MAIN W-B A o
J2 A (=)
T VB (Ee JEO1
T Al W-B
% Battery ? ?

i = = \ )

A09123

INSPECTION PROCEDURE

HINT:

Read freed frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using hand-held tester

1 Check operation of the ISC valve.

PREPARATION:
(@) Connect the hand-held tester to the DLCS.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
(c) Select the active test mode on the hand-held tester.
CHECK:
Check engine speed when the ISC valve operated by hand-held tester.
OK:
Engine speed is increased and decreased in response to change of ISC duty ratio.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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(See[page[PI-4)[]

OK|> Checkfor[intermittent[problems

@

2[] [ Check[voltage[between[ierminals[RSO[of(éngine[ECU[¢onnector[andbody
ground.

ON PREPARATION:
@ (@0 Remove[ihe[éngine[ECU[¢over.

> (b)O Disconnect[ihe[lE6[¢onnector[dfiéngine[ECU.
()0 Turn@helignition[$witch[ON.

\Wﬁﬂﬂﬂfﬁ?ﬁml CHECK:

,/.l\\\ W Measure[Voltage[between[Ierminals[RSO[bfthe[Engine[ECU
E6 o et connector and body ground,
Connector .
RSOL+) ok:
AOS0S6T Y A09100 Voltage: 9 - 14V

0K> Go to step 4.

@

30 | Check[ISC[valve[{See[page[FI-48).

@

Check for open and short in harness and connector between engine room J/B and ISC valve and
engine[ECU[{See[page[IN-20).

NG> Replace ISC valve.

4[] | Check[operation[ofthe[ISC[valve[{See[page[FI-44).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)

NG> Repair or replace ISC valve.
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50

Check[the[blockage[of[ISC[Valve[andlhe[passage[lo[bypass[the[throttle[Valve.

NG[> Repair[or{ieplace[ISC[valve.

@

Check[and[ieplace[éngine[ECU
(See[page[IN-20).

When[hot[using[hand-held[iester

1]

Check[voltage[between[ierminals[RSO[of(éngine[ECU[¢onnector[and[body

ground.

BE6653

@ON @0

6
Connector

A09086[]

PREPARATION:

(b)

Removefihe[éngine[ECU[¢over.
Disconnect[ihe[E6[¢onnector[df[éngineECU.
Turnhelignition[$witch[DN.

RSO[{+) OK:

Y A09100

CEEE | o

e e IO I (eees o) feecee o) CHECK:
W W W Measure[Voltage[between[Ierminals[RSO[bfihe[ngine[ECU

e connector and body ground,

Voltage: 9 - 14V

0K> Go to step 3.

@

2[] [ Check[ISC[valve[{See[page[FI-48).
NG> Replace ISC valve.
OK
\/

Check for open and short in harness and connector between engine room J/B and ISC valve and
engine[ECU[{See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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30 | Check[operation[ofthe[ISC[valve[{See[page[FI-44).

NG[> Repair[or{¥eplace[ISC[valve.

@

4[] | Check[the[blockage[of[ISC[valve[andlhe[passage[lo[bypass[the[throttle[Valve.

NG[> Repair[orieplace[ISC[valve.

3

Check[and[teplace[éngine[ECU
(See[page[IN-20).

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)
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DI68S-02

DTC P1300/14 | Igniter Circuit Malfunction (No.1)

DTC P1305/15 | Igniter Circuit Malfunction (No.2)

DTC P1310/14 | Igniter Circuit Malfunction (No.3)

DTC P1315/15 | Igniter Circuit Malfunction (No.4)

CIRCUIT DESCRIPTION

A Direct Ignition System (DIS) has been adopted. The DIS improves the ignition timing accuracy, reduces

high-voltage loss, and enhances the the overall reliability of the ignition system by eliminating the distributor.

The DIS is a 1-cylinder ignition system which ignites one cylinder with one ignition coil. In the 1-cylinder
g ignition system, the one spark plug is connected to the end of the secondary winding. High voltage generated
© inthe secondary winding is applied directly to the spark plug. The spark of the spark plug pass from the center
2 electode to the ground electrode.
= The engine ECU determines ignition timing and outputs the ignition signals (IGT) for each cylinder. Based
% on IGT signals, the power transistors in the igniter cuts off the current to the primary coil in the ignition coil
— is supplied to the spark plug that are connected to the end of the secondary coil. At the same time, the igniter
@ also sends an ignition confirmation signal (IGF) as a fail-safe measure to the engine ECU.

ProC

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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From Battery
Engine ECU Igniter 1~
No.1 Ignition Coil with Igniter
IGT1
K H No.1 Cylinder
Crankshaft IGF 0— W
Position >
Sensor Ignition Coil Spark Plug =
IGT20— No.2 .
Position > with Igniter 4[> ﬁ
Sensor
IGT33—| No.3 .
Ignition Coil No.3 Cylinder
with Igniter 4[> ﬁ
Various =
Sensor o
IGT40— |N°'.4. . No.4 Cylinder
gnition Coil
with Igniter 4D ﬁ
TAC B

To Tachometer

Y A09058
DTC No. DTC Detecting Condition Trouble Area
P1300/14 *Open or short in IGF or IGT1 - 4 circuit from ignition coil with
P1305/15 No IGF signal t ine ECU whil . . igniter
n ngin ngine is runnin
P1310/14 | 0 o Signatfoenging ELLWRIE 8ngIne IS running «No.1 - No.4 ignition coil with igniter
P1315/15 * Engine ECU

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)
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DI-99

WIRING DIAGRAM

Engine ECU

)

IGF

IGT1

IGT2

IGT3

IGT4

Engine Room J/B
32 25
(20 ____BY (E6)
Ignition Coil and
31 Igniter No. 1 10
B-Y 2 3 R-B
+—3(2C) (Es)
IG2 Relay 3 =/
S|~ 13 )@ B 1 4  W-B
B-O 14 1 2 Ignition Coil and
[ 2F A1k 30 By Igniter No. 2 11
6(IC -r 2 3 R-W Y=
»(20) G
25
Instrument B 1 4 W-B
Panel J/B )@
4 (IK Ignition Coil and
B-O IG2 13 Igniter No. 3 G-R 12
6P~ B-Y 2 3 - =
0 " ’@ E6
IGZ/ Ignition >a 5 " —
Switch ,C 4 _
AM2 2C
5 B-R Ignition Coil and
K 12 Igniter No. 4 13
1 B-Y 2 3 R-Y N
AM2 ig (Es)
Instrument
1 —
Panel J/B a@ B 4 W-B
9(IC
B-R |2 1] g
2F 2C 1 N2
1 Noise
BR & L | Filter
2
C_|w-B C|C|C
7(2H) 4(2G
FL MAIN
C J2 J/C
W-B W-B
— W-B
L
i Battery =5 §(7
T
o

N

A09124
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INSPECTION PROCEDURE

HINT:

. If DTC P1300/14 is displayed, check No.1 ignition coil with igniter circuit.

. If DTC P1305/15 is displayed, check No.2 ignition coil with igniter circuit.

. If DTC P1310/14 is displayed, check No.3 ignition coil with igniter circuit.

. If DTC P1315/15 is displayed, check No.4 ignition coil with igniter circuit.

. Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions
when the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time
of the malfunction.

1[0 | Check[$park[plug[and$park[(See[page1G-1).

NG> Go to step 4.
OK \

2 | Check for open and short in harness and connector in IGF and IGT signal circuit

between[éngine[ECU[and[ignition[¢oil[with[igniter[{See[page[IN-20).

@

3 | Disconnect ignition coil with igniter connector, and check voltage between
terminals IGF of engine ECU connector and body ground.

NG> Repair or replace harness or connector.

ON PREPARATION:
(/ (@ Remove the engine ECU cover.
(b) Disconnect the ignition coil with the igniter connector.
(¢)  Turn the ignition switch ON.

[ (e e ] CHECK:
DD )| | (| | ) Measure voltage between terminals IGF of the engine ECU
W( W connector and body ground.
OK:
iﬁ:(?:f GF A09092 Voltage: 4.5 -5.5V

0K> Replace ignition coil with igniter.

]

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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IN-20).

Check[and[feplace[éngine[ECU[{See[page

4 | Check for open and short in harness and connector in IGT signal circuit between
engine[ECU[and[ignition[¢oil[with[igniter[{(See[page[IN-20).

@

NG> Repair or replace harness or connector.

5 [ Check voltage between terminals IGT1 - 4 of engine ECU connector and body

A03401

@

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

ground.
ON PREPARATION:
/ Remove the engine ECU cover.
IGT3  IGTH CHECK:
Measure voltage between terminals IGT1 - 4 of the engine
[. oo || ool ] ECU connector and body ground when the engine is cranked.
I:I:I:IEDI;A/_I_I_\I\;l:'\IIIIIIIIIIIIi \|I‘I‘I‘I‘I‘I‘|ﬂ@,‘EEEEEIED OK:
W\W W W Voltage: More than 0.1 V and less than 4.5V
IGT40 IGT2
BE6653
A09084 A09092
. Reference: INSPECTION USING OSCILLOSCOPE
IGT[Bignal[WWaveform , , - .
R A PV During cranking or idling, check waveform between terminals
I 1 Division IGT1 - 4 and E1 of the engine ECU connector.
IGT ¢ 1 .
| HINT:
GND Correct waveform appears as shown, with rectangle waves.
IGF ¢ u u u
GND|
2|0|jnlséc./li)livlisilorl1

IN-20).

NG[> Check[and[teplace[éngine[ECU[{See[page
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6 | Disconnect ignition coil with igniter connector, and check voltage between ter-
minals IGT1 - 4 of engine ECU connector and body ground.

ON

g

IGT3 IGT1

IIIIIIIIIIIII IIIIIIIIII
|:|:|:||:|:||_A_I_I_I\_|IIIIIIIIIIIII IIIIIII||:|:|:|(|_|_|_|_|_|H|_|_|

BN

IGT4[] IGT2

BE6653
A09084

A09092

PREPARATION:
(@ Remove the engine ECU cover.
(b) Disconnect the ignition coil with the igniter connector.
CHECK:
Measure voltage between terminals IGT1 - 4 of the engine
ECU connector and body ground when the engine is cranked.
OK:

Voltage: More than 0.1 V and less than 4.5V

NG[>

Check[and[teplace[éngine[ECU[{See[page
IN-20).

@

OK \
7 | Check ignition coil with igniter power source circuit.
PREPARATION:
1 Disconnect the ignition coil the with the igniter connector.
@ CHECK:
@@ Measure voltage between terminal 1 of the ignition coil with the

ON igniter connector and body ground when the ignition switch is

@ +) ) turned to ON and START position.
START OK:

L Voltage: 9 - 14V
Y A09045

Repair ignition coil with igniter power source
circuit.

0K>

8 | Check for open and short in harness and connector between ignition switch and
ignition[¢oil[with[igniter[{See[page[IN-20).

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

Repair or replace harness or connector.
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DI-103

9 | Check ignition relay No.2 (Marking: 1G2) relay.

Continuity
Ohmmeter 2 Ohmmeter
| :

Q QQ

No Continuity

S04970

Ohmmeter

QO]
QO

O

Battery

Continuity
S04969

@

PREPARATION:
Remove the ignition relay No.2 from the engine room J/B.
CHECK:
Check continuity between each terminal of ignition relay.
OK:

Terminal 1 and 2 Continuity

Terminal 3 and 5 Open
CHECK:

(@) Apply battery voltage between terminal 1 and 2.
Check continuity between terminal 3 and 5.

(b)
OK:
Continuity

NG> Replace ignition relay No.2 relay.

Replace ignition coil with igniter.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DIAGNOSTICS - ENGINE
DTC P1335/13 Crankshaft Position Sensor Circuit
Malfunction (During engine running)
CIRCUIT DESCRIPTION

Referfo[PTC[P0335/12, 13[{Crankshaft[Position[ensor[JA”[CircuitiMalfunction)[®n[page[DI-82.

(b) NE signal is not detected for over 50 m sec.
(c) Not during cranking

DTC No. DTC Detecting Condition Trouble Area
If conditions (a) through (c) are met: . . —
«Open or short in crankshaft position sensor circuit
(@) NE = 1,000 rpm -
P1335/13  Crankshaft position sensor

*Engine ECU

See DTC P0335/12, 13 for Wiring Diagram and Inspection Procedure.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DI6ETW-01

DTC

P1346/18

VVT Sensor (Camshaft Position Sensor) Cir-
cuit Range/Performance Problem

CIRCUIT DESCRIPTION

VVT sensor consist of a signal plate and pickup coil.

The signal plate has 1 tooth on its outer circumference and is mounted on the intake camshafts.

When the camshafts rotate, the protrusion on the signal plate and the air gap on the pickup coil change,
causing fluctuations in the magnetic field and generating an electromotive force in the pickup coil.

The actual camshaft angle is detected by the VVT sensor and it provides feedback to the engine ECU to
control the intake valve timing in response to during condition.

DTC No. Detection Item Trouble Area
Deviation in crankshaft position sensor signal and VVT sensor : Me(T‘hanica?l system malfunction (Skipping teeth of timing
P1346/18 . . ) ) chain, chain stretched)
signal (2 trip detection logic) )
¢ Engine ECU
WIRING DIAGRAM
C4 Engine ECU
Crankshaft Position Sensor TN\
2 1 o7 16
AN | (E5) NE+
- 24
w P W AN
————(E5) NE-
e - ——
+ C1 Camshaft Position Sensor (Shielded)
: 1, —— 2 BW
! W
i L 15
AI ! L I
| ! | eI
% A - (Shielded) N
J/C
A09121

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)


https://procarmanuals.com

ProCarManuals.com

DI-1D6
DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when
the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

1 Check valve timing (Check for loose and jumping teeth of timing chain)
(See[page[EM-26).

timing chain).

NG> Adjust valve timing (Repair or replace

@

Check[and[ieplace[éngine[ECU[{See[page
IN-20).

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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DI3HE-07

DTC P1349/59 | VVT System Malfunction

CIRCUIT DESCRIPTION

VVT system controls the intake valve timing to proper timing in response to driving condition.

Engine ECU controls OCV (Oil Control Valve) for VVT to make the intake valve timing properly, and, oil pres-
sure controlled with OCV for VVT is supplied to the VVT controller, and then, VVT controller changes relative
position between the camshaft and the crankshaft.

DTC No. DTC Detecting Condition Trouble Area
Condition (a) or (b) continues for after the engine is «Valve timing

P1349/59 warmed up and engine speed at 400 ~ 4,000 rpm: ¢ Qil control valve for VVT
(a) Valve timing does not change from of current valve timing | ¢ VVT controller assembly
(b) Current valve timing is fixed «Engine ECU

WIRING DIAGRAM

Engine ECU
C3 4 h
Oil Control Valve (for VVT)
—l G-0 24
% r ( E6) OCV+
23
W f_\
I2 ( E6) OCV-
. J/
Y A09060

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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INSPECTION PROCEDURE
HINT:
Read freeze frame data using hand-held tester. Because freeze frame records the engine conditions when

the malfunction is detected, when troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using hand-held tester

1[] | Check[valve[@iming[{See[page[EM-26).

@

2 | Check operation of OCV for VVT.

NG> Repair valve timing.

PREPARATION:
S (a) Start the engine and warmed it up.
© (b) Connect the hand-held tester and select VVT from ACTIVE TEST menu.
) CHECK:
= Check the engine speed when operate the OCV for VVT by the hand-held tester.

< OK:

= OCV is OFF:

@ Normal engine speed
Q OCV is ON:

o

Rough idle or engine stall

OK> VVT system is OK.*

*. DTCs P1349/59 are also output after the foreign object is
caught in some part of the system in the engine oil and the sys-
tem returns to normal in a short time. As engine ECU controls
so that foreign objects are ejected, there is no problem about
VVT. There is also no problem since the oil filter should get the
foreign object in the engine oil.

e |

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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A02397

@

3 | Check voltage between terminals OCV+ and OCV- of engine ECU connector.
OCV[Bignal[Waveform Reference: INSPECTION USING OSCILLOSCOPE
——— LY Turn the ignition switch ON, and check waveform between ter-
I | Division | minals OCV+ and OCV- of the engine ECU connector.
' e The correct waveform is as shown.
GND «  The waveform frequency (A) is lengthened as the engine
I speed becomes higher.
" 1[I3ec./Division

IN-20).

NG|> Check[and[teplace[éngine[ECU[{See[page

4(]

Check[valveliming[¢ontrollerfassembly[(See[page[EM-49).

@

go to step 5.

NG> Replace VVT controller assembly, and then

5[

Check[OCV[or[VVT[(See[page[Fl-42).

OK

NG> Replace OCV for VVT, and then go to step 6.

Check blockage of OCV for VVT and oil filter.

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

NG> Repair or replace.
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7 Check whether or not DTC P1349/59 is stored.

PREPARATION:
(@ Clear[ihe[DTC[{See[page[DI-4)
(b) Perform simulation test.
CHECK:
Check[Wwhether[or[hot[DTC[P1349/59(is[$tored[{See[page[DI-4)[]
OK:

DTC P1349/19 is not stored

0K> VVT system is OK.*

*. DTCs P1349/59 are also output after the foreign object is
caught in some part of the system in the engine oil and the sys-
tem returns to normal in a short time. As engine ECU controls
so that foreign objects are ejected, there is no problem about
VVT. There is also no problem since the oil filter should get the
foreign object in the engine oil.

@

Replace engine ECU

When not using hand-held tester

1[0 | Check[valve[liming[{See[page[EM-26).

NG> Repair valve timing.

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)
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2 | Check operation of OCV for VVT.
PREPARATION:
(@ G AVA VAR Start the engine.
M@OCV Connector \ CHECK:
/ (@ Check the engine speed when disconnecting the OCV
connector.

(b) Check the engine speed when applying battery positive

ProCarManuals.com

A09088
A09089

O \ voltage between terminals of OCV.
S s \ RESULT:
Y % Result Check (a) Check (b)

1

Normal engine speed

Rough idle or engine stall

2

Except 1

A09101

o

1ZZ-FE, 2ZZ-GE ENGINE (RM733E)

Go to step 4.
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Check voltage between terminals OCV+ and OCV- of engine ECU connector.

OCV[BignalWWaveform

p— p—

AP (A:

p——

)

GND

1[insec./Division

5V/

| Division

A02397

@

Reference: INSPECTION USING OSCILLOSCOPE
Turn the ignition switch ON, check waveform between terminals
OCV+ and OCV- of the engine ECU connector.
HINT:
e  The correct waveform is as shown.
«  The waveform frequency (A) is lengthened as the engine
speed becomes higher.

0K> VVT system is OK.*

*. DTCs P1349/59 are also output after the foreign object is
caught in some part of the system in the engine oil and the sys-
tem returns to normal in a short time. As engine ECU controls
so that foreign objects are ejected, there is no problem about
VVT. There is also no problem since the oil filter should get the
foreign object in the engine oil.

Check[and[rgplace[engine[ECU[(See[jpage

IN-20).
4 | Check valve timing controller assembly.
NG> Replace VVT controller assembly, and then
go to step 5.
OK
50 | Check[DCV[Ior[VVT[(See[page[Fi-42).

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

NG> Replace oil control valve, and then go to step 6.
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6 | Check blockage of OCV for VVT and oil filter.

@

7 Check whether or not DTC P1349/59 is stored.

NG> Repair or replace.
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