CH-1
CHARGING - CHARGING SYSTEM

CHARGING SYSTEM

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:

CHODG-01

B04539

If under the lower level, add distilled water.

Except Maintenance—Free Battery e 2. Except Maintenance-Free Battery:

N ! / CHECK BATTERY SPECIFIC GRAVITY
e R af ¥ / = :
@\ oy ~_ ] Check the specific gravity of each cell.

o '_ [ ) —_ Standard specific gravity:

1.25 -1.29 at 20°C (68°F)
If the specific gravity is less than specification, charge the bat- -
tery.

Maintenance-Free Battery 3. Maintenance-Free Battery:
Voltmeter S CHECK BATTERY VOLTAGE
-~ : (a) 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)  Turnthe ignition switch OFF and turn off the electrical sys-

== R LT B04538 tems.

(c) 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.

Maintenance-Free Battery HINT:
Check the indicator as shown in the illustration.

Slue WWhite Red 4. CHECK BATTERY TERMINALS, FUSIBLE LINK AND
£\ FUSES
@ (a) Check that the battery terminals are not loose or cor-
roded.

Charging  Insufficient (b) Check the fusible link and fuses for continuity.
Necessary \Water

CHD712 Z11580
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5. INSPECT DRIVE BELT

HINT:

A belt tensioner is used, so checking the belt tension is not nec-
essary.

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

If necessary, replace the drive belt.

HINT:

»  Cracks on the rib side of a drive belt are considered ac-
ceptable. If the drive belt has chunks missing from the
ribs, it should be replaced.

»  Thedrive belt tension can be released by turning the belt
tensioner counterclockwise. The pulley bolt for the belt
tensioner has a left—hand thread.

(b) Check the belt tensioner operation.

«  Check that the belt tensioner moves downward
when the drive belt is pressed down at the points in-
dicated in the illustration with approx. 98 N (10 kgf,
22.0 Ibf) of force.

»  Check the alignment of the belt tensioner pulley to
make sure the drive belt has not slipped off the
pulley.

If necessary, replace the belt tensioner.

. Check that the arrow mark on the belt tensioner falls
within area A of the scale.
If it is outside area A, replace the drive belt.
HINT:
. When a new belt is installed, it should lie within area B. If
not, the drive belt is not correct.

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

»  Check by hand to confirm that the belt has not slipped out
of the groove on the bottom of the pulley.

6. REMOVE ENGINE UNDER COVER NO.1

7. VISUALLY CHECK ALTERNATOR WIRING AND LIS-
TEN FOR ABNORMAL NOISES

(a) Check that the wiring is in good condition.

(b) Checkthat there is no abnormal noise from the alternator
while the engine is running.
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8. CHECK CHARGE WARNING LIGHT CIRCUIT

(a) Warm up the engine and then turn it off.

(b) Switch off all accessories.

(c)  Turn the ignition switch ON, and check that the charge
warning light is lit.

(d) Start the engine, and check that the light goes off.

If the light does not go off as specified, troubleshoot the charge

light circuit.
Ammeter 9. INSPECT CHARGING CIRCUIT WITHOUT LOAD
,I! Disconnect Wire HINT: : ;
or o from Terminal B| |f @ battery/alternator tester is available, connect the tester to

the charging circuit as per manufacturer’s instructions.
(a) Ifatesteris not available, connect a voltmeter and amme-
ter to the charging circuit as follows:
§ . Disconnect the wire from terminal B of the alterna-
Voltmeter alternator tor, and connect it to the negative (-) tester probe
L 203473 of the ammeter.

+  Connect the positive (+) tester probe of the amme-
ter to terminal B of the alternator.
«  Connect the positive (+) tester probe of the voltme-
ter to terminal B of the alternator.
«  Ground the negative (-) tester probe of the voltme-
ter.
(b)  Check the charging circuit as follows:
With the engine running from idling to 2,000 rpm, check
the reading on the ammeter and voltmeter.
Standard amperage:
10 A or less
Standard voltage:
13.2-148V
If the voltmeter reading is more than standard voltage, replace
the IC regulator.
10. INSPECT CHARGING CIRCUIT WITH LOAD
(a) With the engine running at 2,000 rpm, turn on the high
beam headlights and place the heater blower switch at HI.
(b)  Check the reading on the ammeter.
Standard amperage:
30 A or more
If the ammeter reading is less than the standard amperage, re-
pair the alternator.
HINT:
If the battery is fully charged, the indication will sometimes be
less than standard amperage.
11. REINSTALL ENGINE UNDER COVER NO.1

2UZ-FE ENGINE SUP (RMB895E)
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ALTERNATOR

INSPECTION

1. INSPECT VOLTAGE REGULATOR

(a) Using an ohmmeter, check the continuity between termi-
nals F and B.
Standard:
When the positive and negative poles between termi-
nals F and B are exchanged, there is continuity in one
way but no continuity in another way.

If the continuity is not as specified, replace the voltage regula-

tor.

(b)  Using an ohmmeter, check the continuity between termi-
nals F and E.
Standard:
When the positive and negative poles between termi-
nals F and E are exchanged, there is continuity in one
way but no continuity in another way.
If the continuity is not as specified, replace the voltage regula-
tor.

2. INSPECT ROTOR FOR OPEN CIRCUIT
Using an ohmmeter, check that there is continuity between the
slip rings.
Standard resistance:
21-25Qat20°C (68°F)
If there is no continuity, replace the rotor.

3. 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.
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4. INSPECT SLIP RINGS

(a) Check that the slip rings are not rough or scored.

If rough or scored, replace the rotor.

(b)  Using vernier calipers, 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.

5. INSPECT STATOR 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.

6. INSPECT STATOR 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.

7. INSPECT EXPOSED BRUSH LENGTH

Using vernier calipers, measure the exposed brush length.

Standard exposed length:
10.5 mm (0.413 in.)
Minimum exposed length:
1.5 mm (0.059 in.)

If the exposed length is less than minimum, replace the brush

holder.

8. INSPECT POSITIVE RECTIFIER

(a) Using an ohmmeter, connect one tester probe to the posi-

tive (+) terminal and the other to each rectifier terminal.

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

(a).

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

continuity.

If continuity is not as specified, replace the rectifier holder.
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9. INSPECT NEGATIVE RECTIFIER

(a) Using an ohmmeter, connect one tester probe to each
Negative (-) negative (-) terminal and the other to each rectifier termi-
Terminal nal.

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

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

=os4e7| If continuity is not as specified, replace the rectifier holder.

10. INSPECT FRONT AND REAR BEARING

Check that the bearing is not rough or worn.

If necessary, replace the bearing.

Ohmmeter

2UZ-FE ENGINE SUP (RMB895E)



CO-1
COOLING - RADIATOR

RADIATOR

ON-VEHICLE CLEANING
INSPECT FINS FOR BLOCKAGE

If fins are clogged, wash them with water or a steam cleaner and
dry with compressed air.

COB0-01

NOTICE:
« If the distance between the steam cleaner and the
v ¥ S14807 core is too close, there is a possibility of damaging

the fin, so keep the following injection distance.

Injection Pressure Injection Distance
2,942 - 4,903 kpa
(30 — 50 kg/cm?: 427 711 psi)

4,903 - 7,845 kpa
(50 — 80 kg/cm2 711 — 1,138 psi)

300 mm (11.811 in)

500 mm (19.685 in)

+  Ifthefins are bent, straighten them with a screwdriver
or pliers.

*  Neverapply water directly onto the electronic compo-
nents.

2UZ-FE ENGINE SUP (RMB895E)
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ENGINE
HOW TO PROCEED WITH TROUBLESHOOTING

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

DiscP-g2

Titles inside /7 are titles of pages in
this manual with the page number indicated
in the bottom portion. See the indicated

//Customer Problem Analysis P. DI-3 // pages for detailed explanations.

(Vehicle Brought to Workshop)

—

/Connect the hand-held tester to DLC3 P. DI-4 /
/ If the display indicates a communication fault in the tool, inspect DLC3 P. DI-4 / -
<5
/ Check DTC and Freezed Frame Data (Precheck) /
/ Record or Print DTC and Freezed Frame Data P. DI-4 /

\®]

w

I~

// Clear DTC and Freezed Frame Data P. DI-4 //

<
// Visual Inspection //

// Setting the Check Mode Diagnosis P. DI-4 //

oA

7 Problem Symptom Confirmation
If the engine does not start, perform steps 10 and 12 first

Malfunction ﬂ & Malfunction does not occur.

[€)]

D

occurs. 8 // Symptom Simulation P. IN-19 //

9 // DTC Check P. DI-4 /
Normal @ @ Malfunction code.

10 // Basic Inspection P. DI-4 // 11 // DTC Chart P. DI-18 //

<L
12/[ Problem Symptoms Table P. DI-27 //
L 4

14 // Parts Inspection // 13//Circuit Inspection P. DI-29 //

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

Identification of Problem (: |_| <:

16 // Adjustment, Repair //

17 Confirmation Test

2UZ-FE ENGINE SUP (RMB895E)
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When not using hand-held tester, Troubleshoot in accordance with the procedure on the following
page.

) Titles inside /7] are titles of pages in
(Vehlcle Brought to Worksh@ this manual with the page number indicated
in the bottom portion. See the indicated

// pages for detailed explanations.

—t

//Customer Problem Analysis P. DI-3

N

/ Check and clear DTC (Precheck) P. DI-18 7

¢

3 | Problem Symptom Confirmation |

; < L Malfunction does not occur.
Malfunction
B // Symptom Simulation P. IN-19 //

occurs.
5 /| DTC CheckP.DI-4 /
Normal code. @ @ Malfunction code.
6 // Basic Inspection P. DI-4 // 7 // DTC Chart P. DI-18 //

L
8 ﬁProbIem Symptoms Table P. DI-27 //ﬂ

L
10// Circuit Inspection P. DI-29 //
. // Parts Inspecticg // ﬂl_l_:_>11 // Check for Intermittent Problems P. DI-4 J/

Identification of Problem C:,—l

12 // Adjustment, Repair //

L

13 Confirmation Test

2UZ-FE ENGINE SUP (RMB895E)
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CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet

Inspector’s
Name

Customer’s Name

Model and Model

Year
Driver’s Name Frame No.
Date Vehicle .
Brought in Engine Model
s 2 km
License No. Odometer Reading miles
L Eg?isrigr?oes O Engine does not crank O No initial combustion O No complete combustion
[ Difficult to O Engine cranks slowly
Start O Other
(]
£ O Poor Idling O [ncorref:t flrst idle Oldling rpm is abnormal O High ( rpm) OLow ( rpm)
[ ORough idling O Other
E
@ |0 Poor O Hesitation O Back fire O Muffler explosion (after-fire) O Surging
E Depweability: | 1 Knocking 0O Other
'5 O Soon after starting O After accelerator pedal depressed
2 | OEngine Stall | O After accelerator pedal released O During A/C operation
O shifting from Nto D O Other
O Others
Dates Problem
Occurred
Problem Frequency [ Constant [ Sometimes ( times per day/month) [ Once only
O other
Weather O Fine O Cloudy O Rainy O Snowy [ Various/Other
co Qutdoor O Hot O warm O Cool O Cold (approx. °F/ °C)
G5 Temperature -_
Lo
28 — O Highway O Suburbs O Inner city 0O uphill O Downhill
2E O Rough road O Other
'-E_
ég Engine Temp. O cold O warming up O After warming up O Any temp. O Other
O starting O Just after starting ( min.) O Idling O Racing
Engine Operation | O Driving O Constant speed O Acceleration O Deceleration
O A/C switch ON/OFF [ Other
Normal Mode O Normal O Malfunction code(s) (code )
(Precheck) O Freezed frame data ( )
DTC Inspection
Check (test) Mode O Normal O Malfunction code(s) (code )
O Freezed frame data ( )

2UZ-FE ENGINE SUP (RMB895E)
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PRE-CHECK
DIAGNOSIS SYSTEM
Description for Euro-OBD (European spec.)

1.
(a)

When troubleshooting Euro-OBD vehicles, the
only difference from the usual troubleshooting pro-
cedure is that you connect the vehicle to the OBD
scan tool complying with ISO 15031-4 or hand-
held tester, and read off various data output from
the vehicle’'s engine ECU.

Euro-OBD regulations require that the vehicle’s
on-board computer lights up the check engine
warning light on the instrument panel when the
computer detects a malfunction in the emission
control system / components or in the power train
control components which affect vehicle emissions,
or a malfunction in the computer. In addition to the
check engine warning light lighting up when a mal-
function is detected, the applicable Diagnostic
Trouble Codes (DTC) prescribed by ISO 15031-4
are recorded in the engine ECU memory (See page
DI-18). If the malfunction does not reoccur in 3 con-
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).
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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 the check mode when troubleshoot-
ing, the technician can cause the check engine
warning light to light up for a malfunction that is only
detected once or momentarily (hand-held tester
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 |G 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 according to the fol-
lowing priorities.

(1)

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).
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(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 to the ve-
hicle the hand-heldtester, and read off various data
output from the vehicle’'s engine ECU.

The vehicle's on-board computer lights up check
engine warning light (CHK ENG) on the instrument
panel when the computer detects a malfunction in
the computer itself or in drive system components.
In addition to an indication of the CHK ENG lighting
up when a malfunction is detected, the applicable
Diagnostic Trouble Codes (DTC) recorded in the
engine ECU memory (See page DI-18). If the mal-
function has been repaired, the CHK ENG goes off
automatially 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 diagnostic trouble code which is indicated
on the multi information display when TC and CG
terminals on the DLC3 are connected. The 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
instruction book.)

The diagnosis system operates in normal mode
during normal vehicle use. It also has a check (test)
mode for technicians 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 CHK ENG light up for a malfunction
that is only detected once or momentarily. (Hand-
held tester only) (See step 2)

*2 trip detection logic: When a logic malfunction is
first detected, the malfunction is temporarily stored
in the engine ECU memory. If the same malfunction
is detected again during the second drive test, this
second detection causes the CHK ENG light up.
The 2 trip repeats the same mode a 2nd time (How-
ever, the |G switch must be turned OFF between the
1st trip and 2nd trip.).
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. Freeze frame data:

Freeze frame data records the engine condition
when a 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.

(c) Checkthe DLC3.
The vehicle's engine ECU uses ISO 9141-2 (Euro-
OBD)/ISO 14230 (M-0OBD) for communication. The ter-
minal arrangement of DLC3 complies with ISO 15031-3
and matches the 1ISO 9141-2 (Euro-OBD)/ISO 14230
(M-0BD) format.

i 1;2|é§—':1:-__5'_ 6[7]a R

91 1151219’414|15|E'
e e .

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 hand-held tester to
DLCS, 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 when the tool is con-
nected to another vehicle, the problem is probably in the
tool itself, so consult the Service Department listed in the
tool's instruction manual.

2UZ-FE ENGINE SUP (RMB895E)
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2. INSPECT DIAGNOSIS (Normal Mode)

(a) 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.

(1) Prepare the hand-held tester.

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

(3)  Turnthe ignition switch ON and push 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 instruction
book.)

(5) See page DI-18 to confirm the details of the
DTCs.

(b) Check the DTC.
(1)  Turn the ignition switch ON.
(2) Using SST, connect between terminals 13 (TC) and
4 (CG) of DLC3.
SST 09843-18040
(3) Read the DTC on the multiinformation display.

. If a DTC is not indicated, check the TC terminal circuit
(See page DI-24).

. If a code No.89 is indicated, read the number of blinks of
the 2nd STRT indication (only for A/T)/ETCS indicator
(only for M/T) to get the DTC for the electric throttle control
system (ETCS).

NOTICE:

When simulating symptoms with out a hand-held tester to
check the DTCs, use normal mode. For code on the DTC
chart subject to 2 trip detection logic”, turn the ignition
switch OFF after the symptom is simulated the first time.
Then repeat the simulation process again. When the prob-
lem has been simulated twice, the CHK ENG light up and
the DTCs are recorded in the engine ECU.

(c) Checkthe DTC for ETCS
(1)  Turn ignition switch ON.

HINT:

If the 2nd STRT indicator (only for A/T)/ETCS indicator (only for

M/T) does not light up, troubleshoot the combination meter

(See page DI-23).
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2nd
STRT

(Only for A/T)

ECTS

(Only for M/T)

AD5963

Normal
0.25 sec.

ON ON ON ON

0.25 sec.

Fl0254

Code No.12 and 31 1580

0.5 sec.
4.5 sec. 4.5 sec.
25
ON sec.
- OFF —
0.5 sec. Repeat
\ One Cycle
Start

BR3589
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(2) Using SST, connect between terminals 13 (TC) and
4 (CG) of DLC3.

SST 09843-18040

(3) Readthediagnostictrouble code from 2nd STRT in-

dicator (only for A/T)/ETCS indicator (only for M/T)

on the combination meter.

HINT:

If a DTC is not output, check the TC terminal circuit (See page

DI-24).
(4) Check details of the malfunction using the DTC

chart on page DI-18.

After completing the check, disconnect terminals 13

(TC) and 4 (CG) and turn off the display.

()

HINT:

Inthe event of 2 or more malfunction codes, indication will begin
from the smaller numbered code and continue in order to the
lager.
(d) Clearthe DTC.

The DTCs and freezed frame data will be erased by either
actions.

(1) Operating the hand-held tester to erase the codes.
(See the hand-held tester’s instruction book for op-
erating instructions.)

Disconnecting the battery terminals of EFIl and

THROTTLE fuses.

@)

NOTICE:
If the hand-held tester switches the engine ECU from nor-
mal mode to check (test) mode or vice-versa, or if the igni-
tion switch is turned from ON to ACC or OFF during check
(test) mode, the DTCs and freezed frame data will be
erased.
3. INSPECT DIAGNOSIS (Check (Test) Mode)
HINT:
Hand-held tester only:
Compared to the normal mode, the check (test) mode has an
increased 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.
(a) Checkthe DTC.
(1) Initial conditions

«  Battery positive voltage 11V or more.

«  Throttle valve fully closed.

»  Transmission in "P" or "N” position.
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4. FAIL-SAFE CHART
If any of the following codes is recorded, the engine ECU enters fail-safe mode.

»  Air conditioning switched OFF.

(2)  Turn the ignition switch OFF.

(3) Prepare the hand-held tester.

(4) Connect the hand-held tester to the DLCS3.

(5)  Turnthe ignition switch ON and push the hand-held

tester main switch ON.
(6) Switch the hand-held tester normal mode to check
(test) mode.
NOTICE:
If the hand-held tester switches the engine ECU from nor-
mal mode to check (test) mode or vice-versa, or if the igni-
tion switch is turned from ON to ACC or OFF during check
(test) mode, the DTCs and freezed frame data will be
erased.
(7) Start the engine.
(8) Simulate the conditions of the malfunction de-
scribed by the customer.
NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.
(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 DTC, inspect the applicable cir-
cuit.

DTC No.

Fail-Safe Operation Fail-Safe Deactivation Conditions

P0100/31 Ignition timing fixed at 5° BTDC

Returned to normal condition

PO110/24 Intake air temperature is fixed at 20°C (68°F) Returned to normal condition

PO115/22 Water temperature is fixed at 80°C (176°F) Returned to normal condition

P0135/21

PO161/28

PO141/21 The heater circuit in which an abnormality is detected is
P0155/28 turned off

Ignition switch OFF

P0325/52
P0330/53

Max. timing retardation

Ignition switch OFF

P1300/14
P1305/15
P1310/14
P1315/14
P1320/14
P1325/14
P1330/14
P1340/14

Fuel cut

Returned to normal condition

2UZ-FE ENGINE SUP

(RMB95E)
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5. CHECK FOR 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) Clear the DTCs.

(2) Setthe check (test) mode.

(3) Perform a simulation test (See page IN-9).

(4

(5

) Check the connector and terminal (See page IN-19).

) Handle the connector (See page IN-19).
6. BASIC INSPECTION
When the malfunction code is not confirmed in the DTC check, troubleshooting should be performed in the
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 11 V or more when engine is stopped?

N0> Charge or replace battery.

YES

2 Is engine cranked?

N0> Proceed to problem symptoms table on page
DI-27.

YES

3 Does engine start?

=]

N0> Gotostep 7.

2UZ-FE ENGINE SUP (RMB895E)
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4 Check air filter.

PO47T1

3

PREPARATION:

Remove the air filter.

CHECK:

Visual check that the air filter is not dirty or excessive oily.
HINT:

If necessary, clean the filter.

NG> Repair or replace

5 Check idle speed.

i 1i2|3§41; 5 6|7;8 ¥

'fgi:1q11§1219:!'14|15|16'

DLC3
TACH

AD4550

2UZ-FE ENGINE SUP (RMB895E)

PREPARATION:

(a) Warm up the engine to normal operating temperature.
(b) Switch off all accessories.

(c) Switch off air conditioning.

(d)  Shift transmission into "N” position.

(e) Connectthe hand-heldtester to the DLC3 on the vehicle.

(f)  If you have no hand-held tester, connect tachometer test
prove to terminal 9 (TACH) of the DLCS3.
SST 09843-18030
NOTICE:
As some tachometers 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: 650 - 750 rpm

NG> Proceed to problem symptoms table on page
DI-27.
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6 Check ignition timing.

CG TC

el s Ale]s -
| .

: ] / !
0 10[1112/1314]15 16

DLC3

AD4550
AD4459 AD5834

3

PREPARATION:

(@) Warm up the engine to normal operating temperature.
(b)  Shift transmission into "N” position.
(
(

0

) Keep the engine speed at idle.

d) Using SST, connect terminals 13 (TC) and 4 (CG) of the
DLCs3.
SST 09843-18040

(e) Using a timing light, connect the tester to the ignition coil
connector wire (See Pub. No. RMB30E on page EM-11).

CHECK:

Check ignition timing.

OK:

Ignition timing: 10° BTDC at idle

continue to troubleshoot.

NG> Proceed to Pub. No. RM630E on page IG-1 and

DI-27.

Proceed to problem symptoms table on page

2UZ-FE ENGINE SUP (RMB895E)
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7 Check fuel pressure.

PREPARATION:

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

(b) Connect the hand-held tester to the DLCS3.

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

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

(e) Please refer to the hand-held tester operator's manual

AV J i for further details.

wey | f-"'\{-w A S soiisa] (D If you have no hand-held tester, connect the positive (+)

and negative (-) leads from the battery to the fuel pump
connector (See Pub. No. RM630E on page FI-7).
CHECK:
Check that pulsation damper screw rises up when fuel pump
operates.
HINT:
At this time, you will hear a fuel flowing noise.

tinue to troubleshoot.

NG> Proceed to Pub. No. RM630E on page and con-

2UZ-FE ENGINE SUP (RMB895E)
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8 | Check for spark.

AD5659

OK

PREPARATION:

(a) Remove the ignition coil from the spark plug.
(b) Remove the spark plug.
(c) Install the spark plug to the ignition coil.
(
(

d) Disconnect the injector connector.
e) Ground the spark plug.

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 than 5~ 10
seconds at a time.

NG Proceed to Pub. No. RM630E on page IG-1 and
continue to troubleshoot.

DI-27.

Proceed to problem symptoms table on page

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 varies 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 ltem Normal Condition*

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

Fuel System Bank 2
FUEL SYS #2 OPEN: Air-fuel ratio feedback stopped Idling after warming up: CLOSED
CLOSED: Air-fuel ratio feedback operating

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

Idling: 12.0 ~18.0 %
Racing without load (2,500rpm): 11.0~17.0 %

COOLANT TEMP. Water Temp. Sensor Value After warming up: 80 ~95°C (176 ~ 203°F)
SHORT FT #1 Short-term Fuel Trim Bank 1 0x20%
LONG FT #1 Long-term Fuel Trim Bank 1 0+20%
SHORT FT #2 Short-term Fuel Trim Bank 2 0x20%
LONG FT #2 Long-term Fuel Trim Bank 2 0+20%

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

2UZ-FE ENGINE SUP (RMB895E)
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Hand-held tester display

Measurement Item

Normal Condition*

ENGINE SPD Engine Speed Idling: 650 ~ 750 rpm
VEHICLE SPD Vehicle Speed Vehicle stopped: 0 km/h (0 mph)
IGN ADVANCE lgeition Advance: Idling: BTDC 5 ~15°
o 7 : ing: ~
Ignition Timing of Cylinder No. 1 9
INTAKE AIR Intake Air Temp. Sensor Value Equivalent to ambient temp.
Idling: 4.5 ~ 5.5 gm/sec.
AFM Air Flow Rate Through Air Flow Meter Racing without load (2,500 rpm):

13.0 ~ 20.0 gm/sec.

THROTTLE POS

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

Throttle fully closed: 8 ~ 20 %
Throttle fully open: 64 ~ 96 %

Voltage Output of Oxygen Sensor

028 B1, S1 Bank 1, Sensor 1 Idling: 0.1 ~0.9V
Voltage Output of Oxygen Sensor Driving (50 km/h, 31 mph):
OESE e Bankg1, Senpsor 2 ” 0.1~ gé % f "
098 B2, S Voltage Output of Oxygen Sensor Idiing: 0.1 ~0.9V
Bank 2, Sensor 1
Voltage Output of Oxygen Sensor Driving (50 km/h, 31 mph):
QS Re. 92 Bankg2. Senpsor 2 . 0.1~ gE() v f "t
O2FT B1. 81 Oxygen Sensor Fuel Trim Bank 1, Sensor 1 0 + 20 %
! (Same as SHORT FT #1)
OFT B2. S Oxygen Sensor Fuel Trim Bank 2, Sensor 1 0+ 90%
: (Same as SHORT FT #2)
INJECTOR Fuel injection time for cylinder No.1 Idling: 2.1 ~3.9 ms
STARTER SIG Starter Signal Cranking: ON
AJC SIG A/C Switch Signal A/C ON: ON
PNP SW Park/Neutral Position Switch Signal P or N position: ON
CTP Closed Throtile Position Throttle fully closed: ON

STOP LIGHT SW

Stop Light Switch Signal

Stop light switch ON: ON

Fuel Cut Idle: Fuel cut when throttle valve fully

FC IDL . : Fuel cut ting: ON
closed, during deceleration Het cut operating
FGC TAU Fuel Cut TAU: Fuel cut during very light load Fuel cut operating: ON
FUEL PUMP Fuel Pump Signal Idling: ON

EVAP (PURGE) VSV

EVAP VSV Signal

VSV operating: ON

*: 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.

2UZ-FE ENGINE SUP (RMB895E)




DIAGNOSTICS - ENGINE

DI-17

Hand-held tester display

Measurement Item

Normal Condition*

THROTTLE POS #2

Throttle position sensor No.2 output voltage

Throttle fully closed: 2.0 ~2.9V
Throttle fully open: 4.7 ~5.1V

Accelerator pedal position sensor No.1

Accelerator pedal released: 0.3 ~0.9V

ACCEL POS
output voliage Accelerator pedal depressed: 3.2 ~48V
Accelerator pedal position sensor No.2 Accelerator pedal released: 1.8 ~2.7 V
ACCEL POS #2
output voltage Accelerator pedal depressed: 4.7 ~ 5.1V
THROTTLE TARGET POS Target position of throttle valve Idling: 0.4 ~ 1.1V

THROTTLE OPEN DUTY

Throttle motor opening duty ratio

Throttle fully closed: 0 %
When accelerator pedal is depressed,
duty ratio is increased

THROTTLE CLOSE DUTY

Throttle motor closed duty ratio

Throttle fully closed: 0 — 40%

When accelerator pedal is quick released,

duty ratio is increased

switch from rich to lean

THROTTLE MOTOR CTL Whether or not throttle motor control is permitted | Idling: ON
Whether or not magnetic cluich control ;
THROTTLE CLUTCH CTL . . Idling: ON
is permitted
Whether or not electric throttle control system :
+BM - Idling: ON
power is inputted
Whether or not accelerator pedal position sensor .
ACCEL IDL 1 i Idling: ON
is detecting idle
Whether or not throttle position sensor is .
THROTTLE IDL o Idling: ON
detecting idle
FAIL #1 Whether or not fail safe function is executed ETCS is failed: ON
FAIL #2 Whether or not fail safe function is executed ETCS is failed: ON
THROTTLE LEAN VALUE Throttle fully closed learning value 04-~-08V
ACCEL LEAN VALUE Accelerator fully closed learning value 04-~-08V
THROTTLE MOTOR Throttle motor control current Idling: 0 ~3.0 A
ETCS MAG CLUTCH Magnetic clutch control current 0.8~-10A
Total Fuel Trim Bank 1: Average value for fuel .
TOTAL FT B1 : Idling: 0.5~ 1.4
trim system of bank 1
Total Fuel Trim Bank 2: Average value for fusl .
TOTALFT B2 : Idling: 0.5~1.4
trim system of bank 2
Oxygen Sensor Lean Rich Bank 1, Sensor 1
02 LR B1, 81 Response time for oxygen sensor output o Idling after warming up: 0 ~ 1,000 msec.
switch from lean to rich
Oxygen Sensor Lean Rich Bank 2, Sensor 1
02 LR B2, $1 Response time for oxygen sensor output to Idling after warming up: 0 ~ 1,000 msec.
switch from lean to rich
Oxygen Sensor Rich Lean Bank 1, Sensor 1
02 RL B1, §1 Response time for oxygen sensor output to Idling after warming up: 0 ~ 1,000 msec.
switch from rich to lean
Oxygen Sensor Rich Lean Bank 1, Sensor 1
02 RL B2, $1 Response time for oxygen sensor output to Idling after warming up: 0 ~ 1,000 msec.

*: 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.

2UZ-FE ENGINE SUP (RMB895E)
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DIAGNOSTIC TROUBLE CODE CHART

1. ENGINE TROUBLE CODES

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-

tive "DTC No.” in the DTC chart.

DTC No. Ol iR CHK ENG N
etection ltem rouble Area emo
(See Page) *1 i
; o *Open or short in air flow meter circuit
P0100/31 Air Flow Circuit Air i . = =
. = Air flow meter 0 0
(#*) Malfunction . -
«Engine ECU
; i o = Open or short in intake air temp. sensor circuit
P0110/24 Intake Air Temp. Circuit P . . p‘ .
: «|ntake air temp. sensor (inside air flow meter) = D)
(%) Malfunction .
«Engine ECU
8 = Open or short in water temp. sensor circuit
PO115/22 Water Temp. Circuit P P - e
. = Water temp. sensor Q O
(%) Malfunction g
«Engine ECU
PO116/22 Water Temp. Gircuit Range/Per- | » Water temp. sensor - .
(D1-29) formance Problem *Cooling System = -
P0120/41 Throttle Position = Open or short in throttle position sensor circuit
) Sensor Gircuit = Throttle position sensor &) O
Malfunction = Engine ECU
Throttle Position 53
P0O121/41 . = Throttle position sensor .
Sensor Circuit ; O O
(%) *Engine ECU
Range/Performance Problem
= Air induction system
«Fuel pressure
- = Injector injection
P0125/91 *4 | Insufficient Coolant Temp. for G] ok y — = =
» Gas leakage on exhaust system Q Q
(DI-30) | Closed Loop Fuel Gontrol geol y -
+ Open or short in heated oxygen sensor (bank 1 sensor 1)
circuit
+ Oxygen sensor (bank 1 sensor 1)
P0130/21 *2 | Oxygen Sensor Circuit = Oxygen sensor -
(#*) Malfunction (Bank 1 Sensor 1) « Fuel trim malfunction =
* Open or short in oxygen sensor circuit
* Oxygen sensor
P0133/21 *3 | Oxygen Sensor Gircuit Slow Re- | = Air induction system . o
(DI-36) sponse (Bank 1 Sensor 1) «Fuel pressure e =
= Injector
= Engine ECU
PO135/21 *2 Oxygen Sensor Heater = Open or short in heater circuit of oxygen sensor
(DI-40) Circuit Malfunction * Oxygen sensor heater = O
(Bank 1 Sensor 1) *Engine ECU
PO136/27 *2 Oxygen Sensor Circuit ~
(x) Malfunction * Oxygen sensor - @
(Bank 1 Sensor 2)

2UZ-FE ENGINE SUP (RMB895E)
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= Open or short in oxygen sensor circuit
« Oxygen sensor

P0153/28 *3 | Oxygen Sensor Circuit Slow Re- | » Air induction system - ~
(DI-38) sponse (Bank 2 Sensor 1) «Fuel pressure - ~
= Injector
*Engine ECU
PO141/21 *2 leygfan Sensor ﬂeater ~
(DI-40) Circuit Malfunction =Same as DTC No. P0135/21 - o
(Bank 1 Sensor 2)
PO150/28 *2 Oxygen .Sensor Circuit -
k) Malfunction +Same as DTC No. P0130/21 = O
(Bank 2 Sensor 1)
PO155/28 *2 Oxygen Sensor Heater Gircuit ~
(DI-40) Malfunction +*Same as DTC No. P0O135/21 - @
(Bank 2 Sensor 1)
PO156/29 *2 Qxygen Sensor Circuit Malfunc- -
X tion +*Same as DTC No. P0136/27 =2 @)
(Bank 2 Sensor 2)
PO161/28 *2 Oxygen Sensor Heater Circuit ~
(DI-40) Malfunction +«Same as DTC No. P0O135/21 - @)
(Bank 2 Sensor 2)
« Air intake (hose loose)
Fuel Trim »Fuel line pressure
PO171/25*2 | System too Lean *Injector blockage oo
(DI-42) (Air-Fuel Ratio Lean * Oxygen sensor malfunction - =
Malfunction, Bank 1) * Air flow meter
= Water temp. sensor
= Injector leak, blockage
= Air flow meter
= Engine coolant temp. sensor
P0O172/26 *3 | System too Rich (Air-Fuel Ratio | »Ignition system - -
(D1-42) Rich Malfunction, Bank 1) » Fuel pressure - -
«Gas leakage on exhaust system
= Open or short in oxygen sensor (bank 1 sensor 1) circuit
+ Open sensor (bank 1 sensorl)
« Air intake (hose loose)
Fuel Trim = Fuel line pressure
PO174/25 *2 | System too Rich = Injector blockage ~
(DI-42) (Air-Fuel Ratio Lean « Oxygen sensor malfunction - ~
Malfunction, Bank 2) « Air flow meter
«Water temp. sensor
= Injector leak, blockage
= Air flow meter
= Engine coolant temp. sensor
P0O175/26 *3 | System too Rich (Air-Fuel Ratio | »Ignition system = =
(DI-42) Rich Malfunction, Bank 2) = Fuel pressure - -

«Gas leakage on exhaust system
* Open or short in oxygen sensor (bank 2 sensor 1) circuit
* Oxygen sensor (bank 2 sensor 1)

2UZ-FE ENGINE SUP (RMB895E)
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*Engine ECU

P0300/93 *3 | Random/Multiple Cylinder Misfire
(DI-48) Detected
POS0TISB73 1 (ylinder 1 Misfire Detected
inder 1 Misfire Detecte
(DI-48) Y
P0302/93 *3 } o = Open or short engine wire
(DI-48) Cylinder 2 Misfire Detected « Connector connection
»Vacuum hose connection
P0303/93 *3 ; s 2
Cylinder 3 Misfire Detected = Ignition system
(DI-48) :
= |njector
P0304/93 *3 .
! Cylinder 4 Misfire Detected Fuel pressure @] O
(D1-48) +Vacuum sensor
P0305/93 *3 ) o = Water temp. sensor
(DI-48) Cylinder 5 Misfire Detected « Compression pressure
*Valve clearance
P0306/93 *3 . o P
(DI-48) Cylinder 6 Misfire Detected = Valve timing
= Engine ECU
PRNIZEE"3 Cylinder 7 Misfire Detected
inder 7 Misfire Detecte
(DI-48) y
PO308/8373 1 6ylinder 8 Misfire Detected
inder 8 Misfire Detecte
(DI—-48) y
. =0 hort in knock 1 circuit
P0325/52 Knock Sensor 1 Circuit ernkms 2 T(l ok sen?or e e .-
; = Knock sensor 1 (looseness @] O
(%) Malfunction (Bank 1) ;
+Engine ECU
oo «0 hort in knock 2 circuit
P0330/55 Knock Sensor 2 Gircuit ernkor S0 |2n(| o sen)sor eired! = -
; = Knock sensor 2 (looseness @) O
(#*) Malfunction (Bank 2) )
*Engine ECU
= Open or short in crankshaft position sensor circuit
P0335/12, 13 | Crankshaft Position Sensor = Crankshaft position sensor = =
(%) Circuit Malfunction « Starter = -
*Engine ECU
= Open or short in camshaft position sensor circuit
P0340/12 Camshaft Position Sensor » Camshaft position sensor . o
(%) Gircuit Malfunction « Starter = =
*Engine ECU
: % *Gas leak haust syst
P0420/94 *3 | Catalyst System Efficiency Be- Oas Mok SN Ghiiat: he ~ .
. en sensor ( O
(DI-54) | low Threshold (Bank 1) g , "
* Three—way catalytic converter
P0430/94 *3 | Catalyst System Efficiency Be- S NG, BOASDIOA — =
»Same as 0. ( Q
(DI-54) low Threshold (Bank 2) ' -
P0443/04 *3 Evaporative Emission Gontrol * Open or short in VSV circuit for EVAP ~ ~
(DI-57) System Purge Control Vent Con- | = VSV for EVAP @] S
trol Malfunction = Engine ECU
= Open or short in No.1 vehicle speed sensor circuit
P0500/42 Vehicle Speed Sensor *No.1 vehicle speed sensor =
(#*) Malfunction « Combination meter -
*Engine ECU
P0505/33 *3 il B i s = Air induction system ~ .
e Control System Malfunction ;i ( O
(DI-60) Y = Electric throttle control system o
P1120/19 Accelerator Pedal Position -iper: or tshon |: iaccelirator pedal position sensor circuit ~ -
T : = Accelerator pedal position sensor ( Q
(#) Sensor Gircuit Malfunction P P -
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Accelerator Pedal Position =
P1121/19 = Accelerator pedal position sensor - e
Sensor Range/Performance . @] @)
(%) «Engine ECU
Problem
R =0 hort in throtil trol t ircuit
P1125/89*5 | Throttle Control Motor Circuit PGSR R e _ ~
. * Throttle control motor 0] QO
(%) Malfunction z
+Engine ECU
: . «0 hort i tic clutch circuit
P1126/89*5 | Magnetic Clutch Gircuit R e ~ N
; = Magnetic cluich @) U
(%) Malfunction X
*Engine ECU
P1127/89*5 | ETCS Actuator Power Source *Open in ETCS power source circuit = =
(#*) Circuit Malfunction *Engine ECU = -
« Throttl trol mot
P1128/89*5 | Throttle Control Motor Lock el ~ ~
. * Throttle body o @)
(*) Malfunction :
«Engine ECU
P1129/88*5 | Electric Throitle Control = Electric throttle control system o -
(%) System Malfunction *Engine ECU e =
P1200/78 lejei F’ump Fieia:w‘ECU = Open or short in fuel pump relay ~
*) Circuit Malfunction «Fuel pump relay = @
(Except Europe) *Engine ECU
= Open or short in IGF1 or IGT1 circuit from No.1 ignition coil
P1300/14 Igniter Gircuit Malfunction with igniter to engine ECU — ~
(#) (No.1) *No.1 ignition coil with igniter - =
» Engine ECU
= Open or short in IGF2 or IGT2 circuit from No.2 ignition coil
P1305/15 Igniter Gircuit Malfunction with igniter to engine ECU - o
(%) (No.2) »No.2 ignition coil with igniter = =
*Engine ECU
*Open or short in IGF2 or IGT3 circuit from No.3 ignition coil
P1310/14 Igniter Gircuit Malfunction with igniter to engine ECU . ~
(*) (No.3) »No.3 ignition coil with igniter = =
*Engine ECU
= Open or short in IGF1 or IGT4 circuit from No.4 ignition coil
P1315/14 Igniter Gircuit Malfunction with igniter to engine ECU - o
(%) (No.4) »No.4 ignition coil with igniter = =
*Engine ECU
»Open or short in IGF2 or IGT5 circuit from No.5 ignition coil
P1320/14 Igniter Gircuit Maifunction with igniter to engine ECU - ~
(%) (No.5) »No.5 ignition coil with igniter o =
*Engine ECU
= Open or short in IGF1 or IGT86 circuit from No.8 ignition coil
P1325/14 Igniter Gircuit Malfunction with igniter to engine ECU = =
(#*) (No.6) *No.6 ignition coil with igniter = -
*Engine ECU
«Open or short in IGF1 or IGT7 circuit from No.7 ignition coil
P1330/14 Igniter Gircuit Maifunction with igniter to engine ECU - ~
(%) (No.7) »No.7 ignition coil with igniter o =
*Engine ECU
Crankshaft Position S *Open or short in crankshaft position sensor circuit
rankshaft Position Sensor o
P1335/13 . . « Crankshaft position sensor .
Circuit Malfunction = U
(%) (@uri . - « Starter
uring engine runnin :
geng 9 «Engine ECU
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= Open or short in IGF2 or IGT8 circuit from No.8 ignition coil
P1340/14 Igniter Gircuit Malfunction with igniter to engine ECU . ~
(%) (No.8) «No.8 ignition coil with igniter = =
*Engine ECU
5 ; y = Short in stop light switch signal circuit
P1520/05*3 | Stop Light Switch Signal Mal- R i ~ N
. « Stop light switch @] S
(DI-61) function !
*Engine ECU
* Cruise control switch
P1565/32 Short in Cruise Control Switch *Harness or connector between EGM and cruise conirol switch = =
(%) Circuit circuit = -
«ECM
P1566/54 | Input Signal Circuit *ECM O O
P1600/96 *3 T — »Open in back up power source circuit .
ngine alfunction ; - O
(DI-64) g « Engine ECU
P1633/89 *5 : o : ~ ~
x) ECU Malfunction (ETCS Circuit) | = Engine ECU Q QO
P1780/97 . . = Short in neutral .start switch circuit - -
Neutral Start Switch Malfunction | = Neutral start switch Q @)
(DI-66) :
«Engine ECU

*1: O ... Check engine warning light (CHK ENG) light up
- ... Check engine warning light (CHK ENG) does not light up
*2: Only for Europe, Turkey, Russia, Saudi Arabia
*3: Only for Europe
*4: Only for Europe, Turkey

*5: If the DTC No.89 is indicated on the instrument panel, read the DTC for ETCS, from 2nd STRT indicator
(only for A/T)/ ETCS indicator (only for M/T) to get detail of the DTC No.89. If use the hand-held tester, the

detail DTC for ETCS are displayed by the hand-held tester
*: See Pub. No. RM630E
2. ETCS TROUBLE CODES (When not use hand-held tester)

DTC No. Beiectioni e uibiie A CHK ENG M
etection ltem rouble Area emo
(See Page) *q ry
21 Throttle Control Motor .
- ; «Same as DTC No. P1125/89 @] L
(#*) Circuit Malfunction
22 Magnetic Clutch Gircuit - .
: +«Same as DTC No. P1126/89 @ &
(*) Malfunction
23 ETCS Actuator Power Source - e
N . +*Same as DTC No. P1127/839 @] @)
(%) Circuit Malfunction
31 Throttle Control Motor S DTG No. P1128/89 = =
; *Same as 0. Q Q
(#*) Lock Malfunction -
a2 Electric Throttle Control S DTC No. P1129/89 — ~
. *Same as 0. Q Q
(#) System Malfunction =
33 y - o
k) ECU Malfunction (ETCS) +*Same as DTC No. P1633/89 Q @]

*1: O ... Check engine warning light (CHK ENG) light up
x: See Pub. No. RM630E
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DI3OT-02

PARTS LOCATION

Ignition Coil Engine ECU

(with Igniter) VsV

(for EVAP)

Throttle Position

;
Sensor Oxygen Sensor*

(Bank 2 Sensor 1)

Injector Combination Meter

Neutral Start Switch*3
Fuel Pump*!

Air Flow Meter

Variable
Resister?

N
Accelerator Pedal

Position Sensor / 7/ 5 e A N\ Circuit Opening
e N Relay*2(Marking:
% C/OPN)

Fuel Pump Relay*2
(Marking:FUEL/PMP)

Sensor

Throttle Control
Motor

Oxygen Sensor*!
(Bank 1 Sensor 2)

Fuel Pump Resister*2

Camshaft Position
Sensor

Knock Sensor

Oxygen Sensor*!

Crankshaft Position (Bank 1 Sensor 1)

Sensor Oxygen Sensor*1

(B2 aneer) *1: Only for Europe, Turkey, Russia, Saudi Arabia

*2: Except Europe, Turkey, Russia, Saudi Arabia
*3: Only for A/T

AD5843
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DI3oU-03

TERMINALS OF ECU

& ED
=]

n I-E—l Fl: - I-E-I I'I"II-E-II"II'I

ala[7]6[5]413] [2[1 [7Tel5l4f2] [2]1] 6l5l4]3]2]1]| |fetel7l [6l5[41a]211]| 716l [Glal2]2]1
21120190 81 741 6]1 501411 31211(1 GEEEEHREE 211)10/9{8] 7 EREEEREERDR SN4i312[11[10{9] 8
3130129 2627 262524232 doded 212019181 | 1716 [5[4{1 | so7pep4Py P21pal| e2l2i2oiolig h7l6
S L |
AD2508 AD4957
Symbols (Terminals No.) Wiring Golor Condition STD Voltage (V)
BATT (E11-1) — E1 (E8-17) B-R <> BR
Always 9-14
+BM (E11-7) — E1 (E8-17) Y_B <> BR
IGSW (E11-0) - E1 (E8-17) B-R <- BR
+B (E11-16) - E1 (E8-17) B-Y <= BR 1G switch ON 9-14
+B1 (E11-8) - E1 (E8-17) B-Y < BR
MREL (E11-5)*3 - E1 (E8-17) B-W < BR G switch ON -
W <> switc -
MREL (E11-10)*4 - E1 (E8-17)
VC (E8-2) - E2 (E8-18) L-R <= BR-W IG switch ON 45-55
VG (E8-10) - EVG (E8-19) L-Y = G-W Idling, P or N position, A/C switch OFF 05-3.0
THA (E8-22) - E2 (E8-18) Y-B <> BR-W | Idling, Intake air temp. 20°C (68°F) 05-34
THW (E8-14) - E2 (E8-18) G-B <> BR-W | Idling, Water temp. 80°C (176°F) 02-1.0
|G switch ON Al
Accelerator pedal released ’ ’
VTA (E8-13) - E2 (E8-18) R-Y <> BR-W :
|G switch ON 39_48
Accelerator pedal depressed ’ ’
|G switch ON S5
Accelerator pedal released T
VTA2 (E8-20) — E2 (E8-18) Y_B <> BR-W -
IG switch ON 47-51
Accelerator pedal depressed ’ ’
|G switch ON 60,6
Accelerator pedal released ’ ’
VPA (E8-21) — E2 (E8-18) R <> BR-W :
|G switch ON 39_48
Accelerator pedal depressed ’ ’
|G switch ON P
Accelerator pedal released ’ ’
VPA2 (E8-9) - E2 (E8-18) R-B <> BR-W -
IG switch ON 47-51
Accelerator pedal depressed ’ ’
OXL1 (E8-12)*1 — E1 (E8-17) B < BR
OXL1 (E8-12)*3 — E1 (EB-17) B <> BR
OXL2 (E10-18)*1 — E1 (E8-17) B <> BR
OXL2 (E10-16)*3-E1 (EB-17) B <> BR Maintain engine speed at 2,500 rpm for 2 minutes Pulse generation
OXR1 (EB-11)*1 - E1 (E8-17) W <« BR after warming up (%)
OXR1 (EB-11)*3 — E1 (E8-17) W < BR
OXR2 (E10-27)*1 — 1 (E8-17) W <« BR
OXR2 (E10-15)*3 — 1 (E8-17) W < BR

2UZ-FE ENGINE SUP (RMB895E)
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DI-25

Symbols (Terminals No.) Wiring Golor Condition STD Voltage (V)
HTL (E8-4)*1 - E1 (E8-17) R <> BR
HTL (E8-5)*3 - E1 (E8-17) R < BR
HTL2 (E8-24)*3 - E1 (E8-17) L <= BR
HTL2 (E10-8)*2 - E1 (EB-17) L <= BR |G switch ON 9-14
HTR (E8-3) - E1 (E8-17) Y <> BR
HTR2 (E10-7)*2 - E1 (E8-17) R-B <> BR
HTR2 (E10-23)*3— E1 (E8-17) R-B <> BR
#1 (E8-5) - EO1 (E7-21) Y <> W-B
#2 (EB-6) — EO1 (E7-21) B < W-B |G switch ON 9-14
#3 (E7-1) - EO1 (E7-21) L < W-B
#4 (E7-2) - EO1 (E7-21) R < W-B
#5 (E7-3) - E01 (E7-21) G <> W-B ,
#6 (E7-4) - EO1 (E7-21) R-L<>W-B ||giing Pulsa gonsraion
#7 (E7-5) - EO1 (E7-21) W <> W-B ()
#8 (E7-6) - EO1 (E7-21) B-W <> W-B
KNKL (E7-18) - E1 (EB-17) B <= BR o ) ) Pulse generation
Maintain engine speed at 4,000 rpm after warming up
KNKR (E7-17) - E1 (E8-17) W <> BR (%)
G2 (E7-10)*3 - G- (E7-24)*3 e
<> .
G2 (E7-10)*4 - NE- (E7-22)*4 Idling Pulse generation
(*)
NE+ (E7-23) - NE- (E7-22) LG
PRG (E8-7) - E1 (E8-17) L-B < BR |G switch ON 9-14
SPD (E10-15)*2 - E1 (E8-17) V < BR |G switch ON Pulse generation
SPD (E10-5)*3 - E1 (E8-17) Rotate driving wheel slowly (%)
ClL+ (E7-29) - CL- (E7-24)*2 Gl idi Pulse generation
<> in
CL+ (E7-29) - CGL- (E7-19)*3 g (#)
M+ (E7-8) — E1 (E8-17) R < BR idii Pulse generation
in
M- (E7-7) - E1 (E8-17) W <> BR g (%)
DI (E11-4)*1 - E1 (E8-17) G-R <= BR |G switch ON 9-14
FPC (E11-5)*2 - E1 (E8-17) G_W < BR G switch ON 0-30
—W <> switc! -3
FPC (E11-6)*3 - E1 (E8-17)
IGT1 (E7-11) - E1 (E8-17) B <= BR
IGT2 (E7-12) - E1 (E8-17) R <> BR
IGT3 (E7-13) - E1 (E8-17) L <= BR
IGT4 (E7-14) - E1 (E8-17) G <= BR idii Pulse generation
in
IGT5 (E7-15) - E1 (E8-17) Y <= BR g (%)
IGT6 (E7-16) - E1 (E8-17) B-Y <> BR
IGT7 (E7-25) - E1 (E8-17) B-L <= BR
IGT8 (E7-26) - E1 (E8-17) L-B <= BR
IG switch ON 45-55
IGF1 (E7-27) - E1 (E8-17) :
B-W < BR
IGF2 (E7-28) - E1 (E8-17) - Idling Pulse generation
(%)
STP (E11-15)*3 — E1 (E8-17) Brake pedal is depressed 7.5-14
G-W <= BR
STP (E10-6)*4 - E1 (E8-17) Brake pedal is released Below 1.5
STt 0 B-R<BR [shift! ition P or N position, igniti itch START 6.0
R < ift lever position P or N position, ignition switc .0 or more
STA (E10-17)*4 — E1 (E8-17) P P 9
NSW (E“—E)*S. *5 _ |G switch ON 9_14
E1 (E8-17) Other shift position in "P" ,"N” position
B-W < BR
NSW (E10-20)*4,*5 - IG switch ON 0-30
Et1 (EB-17) Shift position in "P” ,"N” position =
W (E10-23)*3 - E1 (E8-17) Idling 9-14
. W <> BR -
W (E11-6)*4 - E1 (E8-17) |G switch ON Below 3.0

2UZ-FE ENGINE SUP (RMB895E)
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TXCT (E11-14)*4 - E1 (E8-17)

Symbols (Terminals No.) Wiring Golor Condition STD Voltage (V)
ACT (E11-22)*3 - E1 (E8-17) AJ/C switch OFF Below 3.0
L-B <= BR
ACT (E10-13)*4 - E1 (E8-17) A/C switch ON at idling 9-14
AC1 (E11-21)*3 - E1 (E8-17) AJC switch ON at idling Below 3.0
f . W-G < BR :
AJC (E10-25)*4 - E1 (EB-17) AJC switch OFF 75-14
IG switch ON, Brake pedal is depressed Below 1.5
ST1- (E11-10) - E1 (E8-17) R-G <> BR : :
IG switch ON, Brake pedal is released 7.5-14
SIL (E11-17)*3 - E1 (E8-17) VoW < BR Bl - Bul i
-W <> uring transmission ulse generation
SIL (E11-11)*4 — E1 (E8-17) 9 g
Taillight switch ON, Defogger switch ON 7.5-14
ELS (E10-12) - E1 (E8-17) G-W <> BR — : :
Taillight swiich OFF, Defogger switch OFF 0-1.5
TACH (E10-4)*3 - E1 (E8-17) 5.5 - it .
< in ulse generation
TACH (E10-16)*4 — E1 (E8-17) g g
KSW (E11-11)*3 - E1 (E8-17) At the time of inserting the key Below 1.5
R-B <= BR
KSW (E11-20)4 - E1 (E8-17) In the condition without the key inserted 4-5
RXCK (E11-13) - E1 (E8-1T) V-G <= BR At the time of inserting the key Pulse generation
CODE (E11-14)*3 -
£l =) L-B<=BR [ Atthe time of inserting the k Pul ti
-B < e time of inserting the ke ulse generation
CODE (E11-12)*4 g y g
E1 (E8-17)
TXCT (E11-12)*3 - E1 (E8-17) . . . .
R-Y <= BR At the time of inserting the key Pulse generation

*1: Only for Europe, Turkey, Russia, Saudi Arabia
*2: Only for Russia, Saudi Arabia

*3: Only for Europe, Turkey
*4: Except Europe, Turkey

*5: AT
*6: M/T

*: See Pub. No. RM630E
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PROBLEM SYMPTOMS TABLE

When the malfunction 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 table and troubleshoot according to

the numbered order given below.

Symptom Suspect Area See page
1. Starter *3
. 2. Starter relay *3
Engine does not crank (Does not start) 3. Neutral start switch circuit*! x4
4. Body ECU *4
1. Engine ECU power source circuit *5
2. Ignition coil with igniter *5
No initial combustion (Does not start) 3. Fuel pump control circuit *H
4. Fuel control switch*2 5
5. Injector circuit
1. Fuel pump control circuit *5
No complete combustion (Does not start) 2. Ignition coil with igniter *h
3. Injector circuit *h
1. Starter signal circuit *hH
2. Fuel pump control circuit *5
: w 3. Ignition coil with igniter *5
Engine cranks normally (Difficult to start) 4. Spark plug “5
5. Compression *H
6. Injector circuit *5
1. Starter signal circuit *h
2. Fuel pump control circuit *h
Cold engine (Difficult to start) 3. Injector circuit *hH
4. Ignition coil with igniter *5
5. Spark plug *5
1. Starter signal circuit *5
2. Fuel pump control circuit *H
Hot engine (Difficult to start) 3. Injector circuit *5
4. Ignition coil *5
5. Spark plug *5
1. A/C signal circuit (Compressor circuit) *4
High engine idle speed (Poor idling) 2. Engine ECU ponl.'ver s?urt?e e °
3. Neutral start switch circuit*! *4
4. Back up power source circuit *5
1. A/C signal circuit (Compressor circuit) *4
2. Neutral start switch circuit*! *4
Low engine idle speed (Poor idling) 3. Fuel pump control circuit *5
4. Injector circuit *h
5. Back up power source circuit *h
1. Injector circuit *h
2. Variable resistor circuit*3 *5
Rough idiing (Poor idifi 3. Ignition 00‘i1 with igniter *5
4. Compression *
5. Fuel pump control circuit *H
6. Back up power source circuit *5
. L 1. Engine ECU power source circuit *h
Hunting (Poor idling) P
2. Fuel pump control circuit *5

2UZ-FE ENGINE SUP (RMB895E)
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1. Injector circuit *H
2. Fuel pump control circuit *5
Hesitation/Poor acceleration (Poor driveability) 3. Variable resistor circuit*s #h
4. Ignition coil with igniter *5
5. AT faulty*! *4
1. Ignition coil *h
: : ; 222 2. Spark plug *5
Muffler explosion, after fire (Poor driveability) L T
3. Injector circuit *5
4. Variable resistor circuit*3 *5
1. Fuel pump control circuit *H
T 2. Variable resistor circuit*3 *h
urging (Poor driveabili

ging ¥ 3. Spark plug *5

4. Injector circuit *h
Engine stall (S fter starting) 1. Fuel pump control circuit *hH
ngine stall (Soon after startin . _—

g g 2. Air flow meter circuit *5
Engine stall (After accelerator pedal depressed) 1. Air flow meter circuit *5
Engine stall (Aft orat dal rel " 1. Air flow meter circuit *5

ngine stal er accelerator pedal release :

g P 2. Engine ECU IN-19
Engine stall (During A/C tion) 1. A/C signal circuit (Compressor circuit) *4

ngine stall (Durin operation :

g g AL op 2. Engine ECU IN-19
Engine stall (When shifting N to D) 1. Neutral start switch circuit*! *4

*1: Only for A/T

*2: Only for Europe

*3: w/o TWC

*4: See Pub. No. RM616E
*5: See Pub. No. RM630E
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CIRCUIT INSPECTION

DTC P0116/22

Engine Coolant Temp. Circuit Range/
Performance Problem

CIRCUIT DESCRIPTION

A thermistor built in the water temperature sensor changes the resistance value according to the water tem-
perature. The structure of the sensor and connection to the engine ECU is the same as the ones of the air

temperature sensor.

DTG No. DTC Detecting Gondition

Trouble Area

and (b) continue: (2 trip detection logic)

£
POT16/22 | () Vehicle speed is changing (Not stable)

when starting engine

When THW = 35 °C (95 °F) and < 60 °C (140 °F), and THA-
= -6.7 "C (20 °F), and when starting engine, conditions (a)

(b) THW change is lower than 3 °C (5.4 °F) from THW since

» Cooling system

» Engine coolant temp. sensor

INSPECTION PROCEDURE
HINT:

« |fDTC"P0115/22" (Engine Coolant Temp. Circuit Malfunction) and "P0116/22" (Engine Coolant Temp.
Circuit Range/Performance Problem) are output simultaneously, engine coolant temp. sensor circuit
may be open. Perform troubleshooting of DTC P0115/22 first.

+ Readfreeze frame data using a hand-heldtester. 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 P0116/22) being output?

YES>

Go to relevant DTC chart.

B

2 Check thermostat (See Pub. No. RM630E on page CO-11).

NG>

Replace thermostat.

3

Replace engine coolant temp. sensor.

2UZ-FE ENGINE SUP (RM895E)



DI-30

DIAGNOSTICS - ENGINE

DIgNF-01

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

Fuel Control

CIRCUIT DESCRIPTION

To obtain a high purification rate of the CO, HC and NOx components of the exhaust gas, a three-way cata-
lytic converter is used. 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 (bank 1, 2 sensor 1) is characterized that its output voltage changes suddenly in the
vicinity of the stoichiometric air-fuel ratio. This character is used to detect the oxygen concentration in the
exhaust gas and provide the engine ECU with feedback to control the air-fuel ratio.

When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust gas increases and the oxy-
gen 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-
haust gas is reduced and the oxygen sensor informs the engine ECU of the RICH condition (large electromo-
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 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 flows to the heater to heat the sensor for accurate oxygen concentration detection.

Atmosphere &

Ideal Air—Fuel Mixture
Housing |

—

S

Platinum Electrode

0 Solid Electrolyte o
(Zirconia Element) =
Z >
1 i
E’% Platinum Electrode 5§
%g{?” Heater _ O
— Coating (Ceramic) .\
— |
{_—_—:> Richer — Air-Fuel Ratio — Leaner

Exhaust Gas

ADOT98

DTC No. DTC Detection Gondition Trouble Area
After engine is warmed up, oxygen sensors (bank 1, 2 sensor | » Open or short in oxygen sensor (bank 1, 2 sensor 1) circuit
1) does not output RICH (£ 0.45 V) even once when condi- *Oxygen sensor (bank 1, 2 sensor 1)
tions (a), (b), (c) and (d) continue for at least 90 sec.: = Air induction system

P0125 (a) Engine speed: 1,400 rpm or more « Fuel pressure

b) Vehicle speed: 40 - 100 km/h (25 - 62 mph) * Injector
(c) Throtile valve does not fully closed * Gas |leakage on exhaust system
(d) 180 sec. or more after starting engine *Engine ECU

2UZ-FE ENGINE SUP
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HINT:

After confirming DTC P0125/91, use the hand-held tester to confirm voltage output of oxygen sensor (bank
1, 2 sensor 1) from the CURRENT DATA. If the output voltage of the oxygen sensor is less than 0.1 V, the
oxygen sensor circuit may be open or short.

WIRING DIAGRAM

Saudi Arabia and Russian:

Heated Oxygen

Sensor (Bank 1 Engine ECU
5 Sensor 2) 3 7 g R
B-Y B-Y reake B-Y 2%—T—$1 L syeesl L Jrake = @HTL%W—?

4

Heated Oxygen 1
A Sensor (Bank 2
1|eB3] Sensor2)

T
<
&

1C)7
13 8 10
(ﬁ) ?@ B-Wr ¢ B-W ~——{MREL

Ei1
]
/v g EFlor
2 ECD B-Y HTL
3 |2 Relay 'W_?
EFI
E03
Es BR -’;”
1N) 1 . E1
5 Engine Room HTR ,
J!B vvv_?
1
BR OXRlN— E03
Heated Oxygen éa
From Battery Sensor (Bank 2 E03
BR Sensor 1

A1B076
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Tarkey and Europe Except Russian:

Heated Oxygen

m

Sensor (Bank 1 Engine ECU
5 Sensor 2) 3 oaf ™
B-Y B-Y - ] —HTL2
EB3K€ WAL MAEBR3 EB
B - © R
8 16 E03
- BR4 MW 3 8 >ﬂEBS} ‘@‘%gzﬁw
IN1
N o} 23 E1
B-Y g R-B yfr=s R-B =Y HTR2
B_Y 5 p ? 3 .‘W‘—?
‘ 11 15 E03
1c2] 7 BR4T1 W _syEes (s Onde
Heated Oxygen E1
B-Y ¥ Sensor (Bank 2
1 |EBSI Sensor 2)
107 ?
13 8 D
(‘) —3(1C) B-Wooke E-W G MEEL
114
}’ g EFlor
e ECD B-Y HTL
3 |2 Relay _W_?
EFI o
or
D BR OXL
N T E1
Engine Room HTR
J/B b E?—
BR OXRJ E03
Heated Oxygen =
e Banery Sensor (Bank 2 E18 E03
BR Sensor 1)
W-B

A15359
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INSPECTION PROCEDURE
HINT:

« If the vehicle runs out of fuel, the air-fuel ratio is LEAN and DTC P0125 is recorded. The CHK ENG
(MIL) then comes on.

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

1 Are there any other codes (besides DTC P0125) being output?

B

2 Connect hand-held tester, and read value for output voltage of oxygen sensor
(bank 1, 2 sensor 1).

YES> Go to relevant DTC chart (See page DI-18).

PREPARATION:
(a) Connect the hand-held tester to the DLC3.
(b) Warm up the engine to the normal operating temperature (above 75°C (167°F)).
CHECK:
Read the output voltage of the oxygen sensors when the engine is suddenly raced.
HINT:
Perform quick racing to 4,000 rpm 3 times using the accelerator pedal.
OK:
Oxygen sensor output a RICH signal (0.45 V or more) at least once.

0K> Go to step 9.
NG |

3 Check for open and short in harness and connector between engine ECU and
oxygen sensor (bank 1, 2 sensor 1) (See page IN-19).

2UZ-FE ENGINE SUP (RMB895E)
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4 | Check whether misfire has occurred or not by monitoring DTC and data list.

DI-27).

NG> Perform troubleshooting for misfire (See page

3

5 | Check air induction system (See Pub. No. RM630E on page Fl-1).

NG> Repair or replace.

3

6 Check fuel pressure (See Pub. No. RM630E on page FI-1).

fuel pipe line and filter.

NG> Check and repair fuel pump, pressure regulator,

OK
~——"

7 Check injector injection (See Pub. No. RM630E on page FI-29).

NG> Replace injector.

2UZ-FE ENGINE SUP (RMB895E)
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Check gas leakage on exhaust system.

NG> Repair or replace.

3

Replace oxygen sensor (bank 1, 2 sensor 1).

9

Perform confirmed driving pattern (See page DI-54).

3

10

Is there DTC P0125 being output again?

IN-19).

YES> Check and replace engine ECU (See page

B

11

Did vehicle run out of fuel in past?

YES

N0> Check for intermittent problems (See page
DI-4).

DTC P0125 is caused by shortage of fuel.

2UZ-FE ENGINE SUP (RMB895E)
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DTC P0133/21 | Oxygen Sensor Circuit Slow Response
(Bank 1 Sensor 1)

DTC P0153/28 | Oxygen Sensor Circuit Slow Response
(Bank 2 Sensor 1)

CIRCUIT DESCRIPTION
Refer to DTC P0125/91 on page DI-30.

DTG No. DTC Detecting Gondition Trouble Area

*Open or short in oxygen sensor circuit

: ; » Oxygen sensor
Response time for oxygen sensor's voltage output to change

P0133/21 ; T 3 * Air induction system
) from rich to lean, or from lean to rich, is 1.1 sec. or more during
P0153/28 s R . . : * Fuel pressure
idling after engine is warmed up (2 trip detection logic) )
* [njector
» Engine ECU
HINT:

«  Bank 1 refers to bank that includes cylinder No.1.
«  Bank 2 refers to bank that does not include cylinder No.1.
«  Sensor 1 refers to the sensor closer to the engine body.

WIRING DIAGRAM
Refer to DTC P0125/91 on page DI-30.

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 was warmed up or not, the air-fuel ratio was lean or rich, etc. at the time of the
malfunction.

1 Are there any other codes (besides DTC P0133 or P0153) being output?

YES> Go to relevant DTC chart (See page DI-18).
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2 Check output voltage of oxygen sensor during idling.

PREPARATION:
Warm up the oxygen sensor with the engine speed at 2,500 rpm for approx. 90 sec.
CHECK:
Use the hand-held tester to read the output voltage of the oxygen sensor during idling.
OK:
Oxygen sensor output voltage:
Alternates repeatedly between less than 0.4 V and more than 0.55 V (See the following table).

0K N G NG N G

P18349

0K> Gotostep7

B

3 Check for open and short in harness and connector between engine ECU and
oxygen sensor (See page IN-19).

NG> Repair or replace harness or connector.

OK

4 | Check air induction system (See Pub. No. RM630E on page FI-1).

NG> Repair or replace.
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Check fuel pressure (See Pub. No. RM630E on page FI-1).

NG Check and repair fuel pump, pressure regulator,
fuel piﬁe Ii)ne and filter (See Pub. No. RM630E on
-1).

page

3

Check injector injection (See Pub. No. RM630E on page FI-29).

NG> Replace injector.

3

Replace oxygen sensor.

7

Perform confirmation driving pattern (See page DI-54).

3

8 Is there DTC P0133 or P0153 being output again?
NO Check for intermittent problems
(See page DI-4).
YES

Check and replace engine ECU
(See page IN-19).
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When not using hand-held tester:

1 Are there any other codes (besides code 21 or 28) being output?

B

Replace oxygen sensor.

YES> Go to relevant DTC chart (See page DI-18).
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DTC P0135/21 | Oxygen Sensor Heater Circuit
Malfunction (Bank 1 Sensor 1)

DTC P0141/21 | Oxygen Sensor Heater Circuit
Malfunction (Bank 1 Sensor 2)

DTC P0155/28 | Oxygen Sensor Heater Circuit
Malfunction (Bank 2 Sensor 1)

DTC P0161/28 | Oxygen Sensor Heater Circuit
Malfunction (Bank 2 Sensor 2)

CIRCUIT DESCRIPTION
Refer to DTC P0125/91 on page DI-30.

DTG No. DTC Detecting Gondition Trouble Area
P0135/21 i LI
: o *Open or short in heater circuit of oxygen sensor
P0141/21 Open or short in heater circuit of oxygen sensor 0.5 sec. or
» Oxygen sensor heater
P0155/28 more ;
: *Engine ECU
P0161/28
HINT:

«  Bank 1 refers to bank that includes cylinder No.1.

«  Bank 2 refers to bank that does not include cylinder No.1.

«  Sensor 1 refers to the sensor closer to the engine body.

«  Sensor 2 refers to the sensor farther away from the engine body.

WIRING DIAGRAM
Refer to DTC P0125/91 on page DI-30.

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.
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1 Check voltage between terminals HTR, HTR2, HTL, HTL2 of engine ECU
connector and body ground.

Excpt Europe, Turkey: PREPARATION:
ON (a) Remove the glove compartment door.
HTL HTR HTL2 HTR2 (b) Turn the ignition switch ON.

N/ | CHECK:
o T A Measure voltage between terminals HTR, HTR2, HTL, HTL2 of
the engine ECU connector and body ground.
HINT:
. Connect terminal HTR to bank 2 sensor 1.
. Connect terminal HTR2 to bank 2 sensor 2.
. Connect terminal HTL to bank 1 sensor 1.
Connect terminal HTL2 to bank 1 sensor 2.

OK:

Voltage: 9- 14V

(See page IN-19).

0K> Check and replace engine ECU

Y A16784

2 Check resistance of oxygen sensor heater (See Pub. No. RM630E on page FI-71).

3

Check and repair harness or connector be-
tween main relay and oxygen sensor and en-
gine ECU (See page IN-19).

NG> Replace oxygen sensor.
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DizF4-22

DTC P0171/25 | Fuel Trim System too Lean
(Air-Fuel Ratio Lean Malfunction, Bank 1)

DTC P0172/26 | System too Rich (A/F Rich Malfunction,
Bank 1)

DTC P0174/25 | Fuel Trim System too Lean
(Air-Fuel Ratio Lean Malfunction, Bank 2)

DTC P0175/26 | System too Rich (A/F Rich Malfunction,
Bank 2)

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 deviation
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 de-
tected as a malfunction.

DTC No. DTC Detecting Gondition Trouble Area

* Gas leakage on exhaust system
* Air intake (hose loose)

PO171/25 When the air fuel ratio feedback is stable after engine *Fuel line pressure
PO1?4.£25 warming up, the fuel trim is considerably in error on the »Injector blockage
i LEAN side (2 trip detection logic) » Oxygen sensor (bank 1 sensor 1) malfunction
« Air flow meter
» Water temp. sensor
* Gas leakage on exhaust system
. . . ) » Fuel line pressure
P0172/26 Whenl the air fuel ratlohfeeldback .lS stablelaﬂer engine « injector leale: Hockage
PO175/26 warming up, the fuel trim is considerably in error on the « Oxygen sensor (bank 2 sensor 1) matfuriction

RICH side (2 trip detection logic) " —

* Water temp. sensor
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HINT:

. When DTC P0171 or P0174 is recorded, the actual air-fuel ratio is on the LEAN side. When DTC
P0172 or PO175 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 and DTC P0174/25 is re-
corded.

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

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 Ask customer whether vehicles runs out of fuel.

hicle runs out of fuel.

YES> DTC P0171/25 was recorded because the ve-

NO

2 Check air induction system (See Pub. No. RM630E on page Fl-1).

NG> Repair or replace.
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ENGINE

3 Check for oxygen sensor (bank 1, 2 sensor 1) data.

PREPARATION:

(a) Connect the hand-held tester to the DLC3.
(b)  Warm up the engine to normal operating temperature.

CHECK:
Read the oxygen sensor (bank 1, 2 sensor 1) output voltage and short-term fuel trim.
HINT:
Read the values for the same bank.
RESULT:
Pattern Oxygen sensor output voltage Short-term fuel trim
1 Lean condition (Changes at 0.55 V or less) Changes at about +20 %
2 Rich condition (Changes at 0.35 V or more) Changes at about -20 %
3 Except 1 and 2
3 Check for oxygen sensor
(bank 1, 2 sensor 1) (See Pub. No. RM630E on
page DI-51).
1,2

4 | Check fuel pressure (See Pub. No. RM6330e on page FI-1).

OK

NG>

Check and repair fuel pump, pressure regulator,
fuel pipe line and filter (See Pub. No. RM630E on
page FI-1).

5 | Check injector injection (See Pub. No. RM630E on page FI-29).

2UZ-FE ENGINE SUP
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DI-45

Check air flow meter and water temp. sensor (See Pub. No. RM630E on page
DI-27 and DI-39).

NG> Repair or replace.

3

F g Check for spark and ignition (See Pub. No. RM630E on page 1G-1).
NG> Repair or replace.

OK |

8 Check gas leakage on exhaust system.

NG> Repair or replace.

3

Check and replace engine ECU
(See page IN-19).

When not using hand-held tester

1

Check air induction system (See Pub. No. RM6330e on page Fl-1).

NG> Repair or replace.
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2 Check fuel pressure (See Pub. No. RM6330e on page FI-1).

NG Check and repair fuel pump, pressure regulator,
fuel pigie Ii)ne and filter (See Pub. No. RM630E on
-1).

page

3

3 Check injector injection (See Pub. No. RM630E on page FI-29).

NG> Replace injector.

3

4 | Check air flow meter (See Pub. No. RM630E on page DI-27).

NG> Repair or replace.

OK
~——"

5 Check water temp. sensor (See Pub. No. RM630E on page DI-39).

NG> Repair or replace.

3

6 Check for spark and ignition (See Pub. No. RM630E on page 1G-1).

NG> Repair or replace.
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7 Check gas leakage on exhaust system.

NG> Repair or replace.

3

8 Does malfunction disappear when a good oxygen sensor installed?

YES> Repair oxygen sensor.

B

Check and replace engine ECU
(See page IN-19).
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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

DTC P0305/93 | Cylinder 5 Misfire Detected

DTC P0306/93 | Cylinder 6 Misfire Detected

DTC P0307/93 | Cylinder 7 Misfire Detected

DTC P0308/93 | Cylinder 8 Misfire Detected

CIRCUIT DESCRIPTION

Misfire: The engine ECU uses the crankshaft position sensor and camshaft position sensor to monitor
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.

If the misfire rate is high enough and the driving conditions will cause catalyst overheating, the check engine
warning light blinks when misfiring occurs.
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DTG No. DTC Detecting Gondition Trouble Area
Misfiring of random cylinders is detected during any particular | » Open or short in engine wire
s 200 or 1,000 revolutions = Connector connection
: 1 trip detection logic: check engine warning light to brink »Vacuum hose connection
2 trip detection logic: check engine warning light to light up «Ignition system

* Injector

= Fuel pressure

*\Water temp. sensor

= Compression pressure
P0304/93 For any particular 1,000 revolutions of engine, misfiring is de- | «Valve clearance

P0301/93 For any particular 200 revolutions of engine, misfiring is de-
P0302/93 tected which can cause catalyst overheating
P0303/93 (This causes check engine warning light to blink)

P0305/93 tected which causes a deterioration in emissions »\alve timing
PO306/93 | (2 trip detection logic) * Engine ECU
HINT:

When codes for a misfiring cylinder is recorded repeatedly but no random misfire code is recorded, it indi-
cates that the misfires were detected and recorded at different times.

WIRING DIAGRAM

1G Switch Engine ECU
W-R 7 = 16 - 5
Injector 5
B-R 1 2 Y Eayit
NA No.1 6 (E"”
IG1]2 BR 1 2 B (ay#2
No.2 \TJ (P
B-R 1 2 L #3
W-R E7
4 No.3 \‘EJ (D
1EHO E’;—F!> e B-R | B-R 1@2 R_(En#4
Nod ™7~ (P
Enging B-R_1 2 G #5
e - S .
Room J/B No5 -
IN)1 |B-R_1 2R-L_=\ue
5 No.s 7 -
B-R 1 2 W (B #7 N
LE— No.7 57 -
Fusible Link B-R 1 o B-W = 8
Block No 8 \_)’21 ) ?v\lv‘—
W-B /= EO1
{E5 7L
L 31
H W-B /ey E02
I:_i_:lBattery E5
Y
= = . /
AQ5845
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DIAGNOSTICS - ENGINE

CONFIRMATION DRIVING PATTERN

(a)
(b)
(c)
(d)

If you
Then
HINT:

Connect the hand-held tester to the DLC3.

Record DTC and the freeze frame data.

Use the hand-held tester to set to the Check (Test) Mode (See page DI-4).

Drive the vehicle several times with the engine speed, load and its surrounding range shown with EN-
GINE SPD, CALC LOAD in the freeze frame data or MISFIRE RPM, MISFIRE LOAD in the data list.
have no hand-held tester, turn the ignition switch OFF after the symptom is simulated the first time.
repeat the simulation process again.

In order to memorize DTC of misfire, it is necessary to drive around MISFIRE RPM, MISFIRE LOAD in the

data list for the following period of time.
Engine Speed Time
Idling 3 minutes 30 seconds or more
1,000 rpm 3 minutes or more
2,000 rpm 1 minute 30 seconds or more
3,000 rpm 1 minute or more

(e)
(f)

Check whether there is misfire or not by monitoring DTC and the freeze frame data. After that, record
them.
Turn the ignition switch OFF and wait at least 5 seconds.

INSPECTION PROCEDURE

HINT:

If it is the case that DTC besides misfire is memorized simultaneously, first perform the troubleshooting
for them.

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 was warmed up or not, the air-fuel ratio was lean or rich, etc. at
the time of the malfunction.

When the vehicle is brought to the workshop and the misfire is not occurred, misfire can be confirmed
by reproducing the condition of freeze frame data. Also, after finishing the repair, confirm that there
is no misfire (See 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 warmed 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 the ignition plug, and etc.

Check wire harness, connector and vacuum hose in engine room.

CHECK:

(a)
(b)

Check the connection conditions of wire harness and connector.
Check the disconnection, piping and break of vacuum hose.

misfire (See confirmation driving pattern).

NG> Repair or replace, then confirm that there is no
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3

2 Check spark plug and spark of misfiring cylinder (See Pub. No. RM630E on page
1G-1).

NG Replace or check |gn|t|on system (See Pub. No.
RM630E on page |

3

3 Check voltage of engine ECU terminals for injector of failed cylinder.

PREPARATION:
{+ ( ) ( (a) Remove the engine ECU hood.
/ T \| (b)  Turn the ignition switch ON.
' firH | | CHECK:
Measure the voltage between applicable terminals #10 - #80
of the engine ECU connectors and body ground.
OK:

> ON
(" #70 #60 #50
( / (+) jo #40 #30 #20

Voltage: 9- 14V

BEG653
AD5298

AD5313

Reference: INSPECTION USING OSCILLOSCOPE

With the engine idling, check the waveform between terminals #10 - #80 and EO1 of the engine ECU con-
nectors.

HINT:

The correct waveform is as shown.

Injector Signal Waveform e
(Magnification)
10V/ 10V/ - 1 }
Division || - |- ~— Division [ o =] - .
= : i a | .
e : B i —I : T

| -+ 1

(I NN Wp— = —_— — = 1 rid

i é | 1 '
1 li.ll - 1 HH il:::::l::: 1

AL SEEE ..: - j: :> < l\[ . . | - .__I_

= | e - g B ) ;
NI R | : i i | el
GhND[_| | | i ¢ GND | | iy -

— 100 msec./Division (ldling) / 1 msec./Division (ldling)

Injection duration AD00B4
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0K> Go to step 5.

B

4 | Check resistance of injector of misfiring cylinder (See Pub. No. RM630E on page
Fl-24).

NG> Replace injector.

3

ﬁqhecl; for open and short in harness and connector between injector and engine ECU (See page
-19).

5 Check fuel pressure (See Pub. No. RM630E on page Fl-1).

fuel pife line and filter (See Pub. No. RM630E on
page FI-1).

NG> Check and repair fuel pump, pressure regulator,

OK
Seg o

6 Check injector injection (See Pub. No. RM630E on page FI-29).

NG> Replace injector.
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7 Check air flow meter and water temp. sensor (See Pub. No. RM630E on page
DI-27 and DI-39).

NG> Repair or replace.

3

Check compression pressure (See Pub. No. RM630E on page EM-5), valve clearance (See Pub.
No. RM630E on page EM-6) and valve timing (See Pub. No. RM630E on page EM-14).

2UZ-FE ENGINE SUP (RMB895E)



DI-54
DIAGNOSTICS - ENGINE

DTC P0420/94 Catalyst System Efficiency Below
Threshold (Bank 1)

DTC P0430/94 Catalyst System Efficiency Below
Threshold (Bank 2)

CIRCUIT DESCRIPTION

The engine ECU compares the waveform of the oxygen sensor located before the catalyst with the waveform
of the oxygen sensor located after the catalyst to determine whether or not catalyst performance has deterio-
rated.

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

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

But when both waveform change at a similar rate, it indicates that catalyst performance has deteriorated.

Waveform of Oxygen Sensor Normal Catalyst Waveform of Oxygen Sensor
before Catalyst after Catalyst

g -

FI7081

DTC No. DTC Detecting Gondition Trouble Area

After the engine and the catalyst are warmed up, and while the :
» Three-way catalytic converter

» Open or short in oxygen sensor (bankl, 2 sensor2)
circuit

vehicle is driven within the set vehicle and engine speed range,
the waveforms of the A/F sensors (banki, 2 sensor 1) and
oxygen sensors (bank 1, 2 sensor 2) have the same amplitude
(2 trip detection logic)

P0420/94
P0430/94
* Oxygen sensor (bank1, 2 sensor2)
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CONFIRMATION ENGINE RACING PATTERN

Engine Speed
2,500 — 3,000 FPM —f -~ mm o <o mmm e © (d)
: b) (¢
ldling —--- )Y —
IG SW OFF @
a
3 min. or so Check Time
Warmed up el ., N -

(@) Connectthe hand-heldtester to the DLCS3, or connect the probe of the oscilloscope between terminals
OXL1, OXL2, OXR1, OXR2 and E1 of the engine ECU.

(b) Start engine and warm it up with all accessories switched OFF until water temp. is stable.

(c) Race the engine at 2,500 - 3,000 rpm for about 3 min.

(d) After confirming that the waveforms of the oxygen sensor (bank 1, 2 sensor 1 (OXL1, OXR1)), oscillate
around 0.5 V during feedback to the engine ECU, check the waveform of the oxygen sensor, bank 1,

2 sensor 2 (OXL2, OXR2).

OX Signal Waveform (Oscilloscope)
e TR D

i BEEEs R RE
SAa N A RAE
200 m sec. /Division T

INSPECTION PROCEDURE
HINT:

HINT:

If there is a malfunction in the system, the waveform of the oxy-
gen sensor (bank 1, 2 sensor 2 (OXL1, OXL2)), is almost the
same as that of the oxygen sensor (bank 1, 2 sensor 1 (OXL2,
OXR2)), on the left.

There are some cases where, even though a malfunction ex-
ists, the check engine warning light may either light up or not
light up.

Read freeze frame data using a 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 Are there any other codes (besides DTC P0420/94, P0430/94) being output?

2UZ-FE ENGINE SUP (RMB895E)
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2 Check gas leakage on exhaust system.

NG> Repair or replace.

3

3 Check oxygen sensor (bank 1, 2 sensor 1) (See Pub. No. RM630E on page DI-51).

NG> Repair or replace.

3

4 | Check oxygen sensor (bank 1, 2 sensor 2) (See Pub. No. RM630E on page DI-59).

NG> Repair or replace.

3

Replace three-way catalytic converter.
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DIg44-02

DTC P0443/94 | Evaporative Emission Control System Purge
Control Vent Control Malfunction

CIRCUIT DESCRIPTION

To reduce HC emissions, evaporated fuel from the fuel tank is routed through the charcoal canister to the
intake manifold for combustion in the cylinders.

The engine ECU changes the duty signal to the VSV for the EVAP so that the intake quantity of HC emissions
is appropriate for the driving conditions (engine load, engine speed, vehicle speed, etc.) after the engine is
wamed up.

DTC No. DTC Detection Gondition Trouble Area

» Open or short in VSV circuit for EVAP
P0443/94 Proper response to engine ECU command does not occur * VSV for EVAP

» Engine ECU

WIRING DIAGRAM

Engine ECU

Engine Room J/B
From EFl or ECD Relay
5 1 EFl or ECD 7 ¥ 17 VSVI(EVAP) 7 |opq
AER 3 1 B-Y B-Y L-B
)t~ B(iC G2 ke INT W@W?Mf\
2 1
= Hom 4
13(1C)
§E From Engine ECU
= Nisico sl

A180TT
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INSPECTION PROCEDURE

When using hand-held tester:

HINT:

Read freeze frame data using a 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 was warmed up or not, the air-fuel ratio was lean or rich, etc. at the time of the
malfunction.

1 Connect hand-held tester and check operation of VSV for EVAP.

PREPARATION:

(a) Connect the hand-held tester to the DLCS3.

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

() Selectthe ACTIVE TEST mode on the hand-held tester.

CHECK:

Check the operation of the VSV when the VSV is operated by

the hand-held tester.

A13575 %

VSV is ON:

Air from port E flows out through port F.

VSV is OFF:

Air from port E flows out with hardly through port F.

OK Check for intermittent problems
(See page DI-4).

B

2 Check VSV for EVAP (See Pub. No. RM630E on page FI-62).

3

3 Check for open and short in harness and connector between EFl main relay
(Marking: EFIl) and engine ECU (See page IN-19).

NG> Replace VSV for EVAP.

NG> Repair or replace harness or connector.

2ii NGINE SUP (RMB895E)



DIAGNOSTICS - ENGINE

DI-59

Check and replace engine ECU
(See page IN-19).

When not using hand-held tester:

1 Check VSV for EVAP (See Pub. No. RM630E on page FI-62).

3

NG> Replace VSV for EVAP.

2 Check voltage between terminal PRG of engine ECU connector and body
ground.

A16785

3

PREPARATION:

(a) Remove the engine room ECU cover.
(b)  Turn the ignition switch ON.

CHECK.:

Measure the voltage between terminal PRG of the engine ECU

connector and body ground.
OK:
Voltage: 9 - 14V

and engine ECU (See page IN-19).

NG Check for open and short in harness and con-
nector between EFl main relay (Marking: EFI)

IN-19).

Check and replace engine ECU (See page

2UZ-FE ENGINE SUP

(RMB95E)



DI-60
DIAGNOSTICS - ENGINE

DTC P0505/33 | Idle Control System Malfunction

CIRCUIT DESCRIPTION

The idle speed is controlled by the Electric Throttle Control System (ETCS).

ETCS is composed of the throttle motor to operate the throttle valve, the magnetic clutch to connect the
throttle motor with the throttle valve, the throttle position sensor to detect the opening angle of the throttle
valve, the accelerator pedal position sensor to detect the accelerator pedal position, the engine ECU to con-
trol the ETCS and the one valve type throttle body.

The engine ECU controls the throttle motor to make the throttle valve opening angle properly for the target
idle speed.

DTC No. DTC Detecting Gondition Trouble Area
50505/33 Idle speed continues to vary greatly from target speed » Air induction system
' (2 trip detection logic) » Electric throttle control system

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 was warmed up or not, the air-fuel was ratio lean or rich, etc. at the time of the
malfunction.

1 Are there any other codes (besides P0505/33) being output?

E

2 Check air induction system (See Pub. No. RM630E on page Fl-1).

YES> Go to relevant DTC chart (See page DI-18).

NG> Repair or replace.

OK
e W

Check electric throttle control system (See
Pub. No. RM630E on page FI-40).
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DIOsg-20

DTC P1520/95

for A/T)

Stop Light Switch Signal Malfunction (Only

CIRCUIT DESCRIPTION

This signal is used to detect when the brakes have been applied. The STP signal voltage is the same as

the voltage supplied to the stop lights.

The STP signal is used mainly to control the fuel cut-off engine speed (The fuel cut-off engine speed is re-

duced slightly when the vehicle is braking.).

DTG No. DTC Detecting Gondition Trouble Area
The stop light switch does not turn off even once the vehicle is | = Short in stop light switch signal circuit
P1520/95 driven » Stop light switch
(2 trip detection logic) » Engine ECU
WIRING DIAGRAM
Cowl Side J/B LH | i
owl Side J/ Stop Light Jundion 45+ Engine ECU
, ’ 10 Switch Connector 6*2
STOP : : g
B Yeail2{ 2 28 } =2 -[o\cljf'\’g W R w—
C  Et11
E10%2
J37 J35 W
Junction Junction i
Connector 7 Connector 5
EW TBp2 K¢Ew S-W sy D1
B B B
3 B B
G-W
N
‘,ijf o |Fusible L
' Link BL3|1
Block
5 G-W
ALT Jao G-W
Junction
3 Connector
5 G-W 5
Stop Stop
(&) |Light (3 |uiont
RH LH
3 3
W-B i W-B
A J39 J32
=+ Junction Junction
| Battery A Connector S Connector
= W-B W-B
L ; *1: Turkey and Europe Except Russian, /
= = = *2: Saudi Arabia R LHAD
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using a 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 was warmed up or not, the air-fuel ratio was lean or rich, etc. at the time of the

malfunction.

1 Check operation of stop light.

CHECK:

Check if the stop lights go on and off normally when the brake pedal is operated and released.

3

NG> Check and repair stop light circuit.

2 Check STP signal.

Brake Pedal
Depressed

Released
Ve
%\,@

Brake Pedal

When using hand-held tester:

PREPARATION:

(a) Connect the hand-held tester to the DLCS3.

(b)  Turn the ignition switch ON and push the hand-held tes-
ter main switch ON.

CHECK:
Read the STP signal on the hand-held tester.
OK:
Brake Pedal STP Signal
Depressed ON
Released OFF
When not using hand-held tester:
PREPARATION:
Turn the ignition switch ON.
CHECK:

Check the voltage between terminal STP of the engine ECU
connector and body ground.

OK:
Brake Pedal Voltage
Depressed 7.5-14V
Released Below 1.5V

OK Check for intermittent problems
(See page DI-4).
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3 Check harness and connector between engine ECU and stop light switch
(See page IN-19).

NG> Repair or replace harness or connector.

3

Check and replace engine ECU
(See page IN-19).
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DTC P1600/96 | ECM BATT Malfunction

CIRCUIT DESCRIPTION
Battery positive voltage is supplied to terminal BATT of the engine ECU even when the ignition switch is OFF
for use by the DTC memory and air-fuel ratio adaptive control value memory, etc.

DTC No. DTC Detecting Gondition Trouble Area

» Open in back up power source circuit
*Engine ECU

P1600/96 Open in back up power source circuit

HINT:
If DTC P1600/96 appear, the engine ECU does not store another DTC.

WIRING DIAGRAM

. Engine ECU
Engine Room J/B o
1 EFlorECD 5 1 1
BATT
B N D )}—BR_ Ties ke—BR Eir)l—m
1 Fi7
Fusible Link
Block
T Batt
_L attery
T
= \—4}5846

INSPECTION PROCEDURE

HINT:
Read freeze frame data using hand-held tester. Because free 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 was warmed up or not, the air-fuel ratio was lean or rich, etc. at the time of the

malfunction.
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ENGINE

ground.

1 Check voltage between terminal BATT of engine ECU connector and body

PREPARATION:

CHECK:

OK:

Remove the engine room ECU cover.

Measure voltage between terminal BATT of the engine ECU
connector and body ground.

Voltage: 9- 14V

ot A05322 o K>

Check and replace engine ECU
(See page IN-19).

:EE:]

2 Check EFI fuse.

PREPARATION:

Engine Room J/B

f=i=RniiaiEER CHECK:

OK:

o Uy

8000

Remove the EFI fuse from the engine room R/B.

[:] [:] D D D Check continuity of EFI fuse.

Continuity

EFI Fuse

AD5328

dononanc (] >
) / NG

Check for short in all harness and components
connected to EFIl fuse.

:EE:]

Check and repair harness or connector be-
tween battery, EFl fuse and engine ECU
(See page IN-19).
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DI3C3-05

DTC P1780/97 | Neutral Start Switch Malfunction

CIRCUIT DESCRIPTION

The neutral start switch detects the shift lever position and sends signals to the engine ECU.
The engine ECU receives signals (NSW, R, D, 2 and L) from the neutral start switch. When the signal is not
sent to the engine ECU from the neutral start switch, the engine ECU judges that the shift lever is in D range.

DTC No. DTC Detection Condition Trouble Area

2 or mare switches are ON simultaneously for N, 2 and
L positions.
(2—-trip detection logic)

. . * Short in neutral start switch circuit
When driving under conditions (a) and (b) for 30 seconds or

more, the neutral start switch is ON (N position).
(2—trip detection logic)

(a) Vehicle speed: 70 km/h (44 mph) or more
(b) Engine speed: 1,500 - 2,500 rpm

P1780/97 » Neutral start switch

*Engine ECU
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WIRING DIAGRAM

Combination Meter Engine ECU

XX, ()

3(C14 419 519 17(C13
P1 SB
Neutral Start SB SB SB EIU 13
Switch
/N
6B 2 sB e SBi iy, BB e
L B E A
5 > )1 1 X4 =IUSI<\ {E9Q]L
- J20 Junction g , >
Connector SB =
I X ————F UsK<¢-S—(Es) 2
3 d’ T 12 J17 Junction p 3 s
GO sB  Connector p D SB 2 G-Y =
) /)@ §IU§<\ (E9] D
J20 Junction |R-B
R-B 20 , R-B Connector R-B /3\ R
s INiK< ES
3
6 B-W D: B-W
—C/C 9 102 ( 2*1
[gnition Switch
BB Engine Room J/B = 2 2r—ao*z . )
ngine Room J/ <W_F{ (G =z NSW
AM2 10 | |w-R ! 5w
N\ 1 B-R 1 B8R J4
= Juncti
o srE P g ET ommed
B Connector
R-L oso}?
To Starter
v g oaeorfivky AMiNo2 15 A
e[iG2 (ID)&H—oo1 fo~o}—3CE) 1 L-B
9 1 ALT
i g e e e Cat e ()
1]IN1 @( ik AM1 No.1 = 1 Y/
A Q. Fusible Link 6 |IG1|
Block
R-L Cowl Side J/B LH IG1 No.1 Relay LB
2  GAUGE 1 1

MB 1F 1

I
EE I
*1: Only for Europe, Turkey

*2: Except Europe, Turkey

Battery

-4

D10596
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INSPECTION PROCEDURE

1 Read PNP, REVERSE, 2ND and LOW signals.

When using hand-held tester:

PREPARATION:

(a) Connect a hand-held tester to the DLCS3.

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

CHECK:

Shift leverintothe P, R, D, N, 2 and L ranges, and read the PNP,

REVERSE, 2ND and LOW signals on the hand-held tester.

OK:
Shift position Signal
2 2ND OFF —> ON
L LOW OFF — ON
R REVERSE OFF — ON
PN PNP SW OFF —> ON
When not using hand-held tester:
PREPARATION:
Turn the ignition switch ON.
CHECK:

Measure voltage between terminals NSW, R, D, 2 and L of en-
gine ECU and body ground when the shift lever is shifted to the
following ranges.

]

2UZ-FE ENGINE SUP

OK:
N Doe20e| | o cition NSW-Body| R-Body | D-Body | 2-Body |L-Body
ground ground ground ground |ground
PN oV oV oV ov oV
R |9-14Vv* [75-14Vv4{ OV oV oV
D |9-14V oV 75-14V| 0OV oV
2 9-14V oV oV 75-14V| 0V
L 9-14V ov oV oV 7.5-14V
HINT:

The voltage will drop slightly due to lighting up the back up light.

0K> &hecl; and replace the engine ECU (See page
-19).
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2 Check neutral start switch.

PREPARATION:

Remove the neutral start switch connector.

CHECK:

Check continuity between each terminal shown below when the
shift lever is moved to each range.

OK:
Shift Position Terminal No. to continuity

P 6-9 1-3

N D06561 R 5_17 _
N 6-9 3-5
D 3-7 -
2 3-4 -
L 3-8 -

NG> Replace the neutral start switch.
OK

Repair or replace harness and connector between battery and neutral start switch, neutral start
switch and engine ECU (See page IN-19).
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DiaPM-02

Engine ECU Power Source Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to the terminal IGSW of the engine
ECU and the EFI main relay (Making: EFI) control circuit in the engine ECU sends a signal to the terminal
MREL of the engine ECU switching on the EFI main relay.

This signal causes current to flow to the cail, closing the contacts of the EFl main relay and supplying power

to the terminals +B of the engine ECU.
If the ignition switch is turned off, the engine ECU continues to switch on the EFl main relay for a maximum

of 2 seconds for the initial setting of the throttle body.

WIRING DIAGRAM

Engine ECU
B+
J2g*4
i 3
IG Switch Cowl Side J/B LH J56%
W-R ——, W-R BR g IGN 2 BRJIC B-R
- = = = - IGSW
IG1 = = 2B 2D B B+ Eid
A*3 A*3
Engine Room J/B
7 7 16
1 B-Y B-Y B
1C [a2k¢ E11)—
% 5*1
Q 13 8 10*2
m 4 B-W B-W MREL
9 1C [1c2k¢ Ei
EFl or ECD Relay
B
17
1
Fusible BR E) =
Link
Block
|2 e
A2 = 1: Saudi Arabia o
T |< *2: Turkey and Europe Except Russian
- L *3: LHD L
- - *4: RHD B e
Y A11397
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INSPECTION PROCEDURE

1 Check voltage between terminals +B and E1 of engine ECU connector.

PREPARATION:
(a) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
CHECK:
Measure voltage between terminals +B and E1 of the engine
ECU connector.
OK:
Voltage: 9- 14V

AD5324
OK Proceed to next circuit inspection shown on
Problem symptoms table (See page DI-27).

B

2 Check for open in harness and connector between terminal E1 of engine ECU
and body ground (See page IN-19).

3

3 Check voltage between terminal IGSW of engine ECU connector and body
ground.

NG> Repair or replace harness or connector.

PREPARATION:
Turn the ignition switch ON.
CHECK:
Measure voltage between terminal IGSW of the engine ECU
and body ground.
OK:
Voltage: 9- 14V

R05500 = AD5325 0K> Go to step 6.
NG |
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ENGINE

4 Check IGN fuse.

PREPARATION:

Cowl Side

J/B LH CHECK:

OK:

Remove the IGN fuse from the cowl side J/B LH.
Check continuity of the IGN fuse.

Continuity

NG >
AD5327

Check for short in all harness and components
connected to IGN fuse.

3

5 | Check ignition switch.

NG>

Replace ignition switch.

3

Check and repair harness and connector
between battery and i%nition switch, ignition
switch and engine ECU.
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ground.

6 Check voltage between terminal MREL of engine ECU connector and body

Europe, Turkey:
O

A18075

3

PREPARATION:

Turn the ignition switch ON.

CHECK:

Measure voltage between terminal MREL of the engine ECU
connector and body ground.

OK:

Voltage: 9- 14V

NG>

Check and replace engine ECU
(See page IN-19).

7 Check EFI fuse of engine room J/B (See Pub. No. RM630E on page DI-129).

OK

NG>

Check for short in all harness and components
connected to EFIl fuse.

8 Check EFl main relay (Marking: EFIl) (See Pub. No. RM630E on page FI-52).

2UZ-FE ENGINE SUP

(RMB95E)

e )

Replace EFl main relay (Marking: EFI).
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9 | Check for open and short in harness and connector between terminal MREL of
engine ECU and body ground (See page IN-19).

NG> Repair and replace harness or connector.

3

Check and repair harness or connector
between EFI fuse and battery.

2UZ-FE ENGINE SUP (RMB895E)



DIAGNOSTICS - ENGINE

DI-75

DIgFL-02

Starter Signal Circuit

CIRCUIT DESCRIPTION

When the engine is cranked, the intake air flow is slow, so fuel vaporization is poor. A rich mixture is therefore
necessary in order to achieve good startability. While the engine is being cranked, the battery positive volt-
age is applied to terminal STA of the engine ECU. The starter signal id mainly used to increase the fuel injec-
tion volume for the starting injection control and after-start injection control.

WIRING DIAGRAM

Engine ECU
IG Switch . e B 78 £ ‘
> eutral Start Switc 1 172
W-=R P B- W*S[—I B-R*3 B-R B-R = STA
5*6
W-R -
Engine Room J/B iZ .
(1;)10 STARTER Relay
1 2 B—W
z ~J-»(D
> &
= =
2 2 4 3 e B-R
T m 2108 1G2 &
N 1 9 (D)
B-R
B
1 Fusibl -
usible *1: Turkey and Europe Except Russian
Link *2: Saudi Arabia
Block *3: AT
Sz *4: M/T
B-R *5: G.C.C., General
*6: Europe
£ B-W
_T_ Battery 1
T
J_ Starter
— .~/
C = A18014
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DIAGNOSTICS - ENGINE
INSPECTION PROCEDURE
HINT:

This diagnostic chart is based on the premise that the engine is cranked normally. If the engine is not
cranked, proceed to the problem symptoms table on page DI-27.

When using hand-held tester

1 Connect hand-held tester and check STA signal.

PREPARATION:

(a) Connect the hand-held tester to the DLCS3.

(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:

Read STA signal on the hand-held tester while starter operates.

OK:

Ignition Switch Position ON START
STA signal OFF ON

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-27).

B

2 Check for open in harness and connector between engine ECU and starter relay
(Marking: STARTER) (See page IN-19).

3

Check and replace engine ECU
(See page IN-19).

NG> Repair or replace harness or connector.
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DI-77

When not using hand-held tester

1 Check voltage between terminal STA of engine ECU connector and body ground.

Europe, Turkey:
(::) START STA (+)
Ll : : 4 .| . -.. —I:;'. : L

{iiTTTTr"lnﬂ weasabanl [EEsunnl/Eem

| A N I L | 35 i I
{EasjPepeRIsY NISLPEALE MARELE S AEIEEUE EENEE]
e s ; =

S ) \?Q S

0K>
A18531

PREPARATION:

CHECK:

OK:

(a) Remove the glove compartment door.
(b)  Turn the ignition switch START.

Voltage: 6 V or more

Measure voltage between terminal STA of the engine ECU con-
nector and body ground, during engine cranking.

Proceed to next circuit inspection shown on
problem symptoms table (See page DI-27).

B

2 Check for open in harness and connector between engine ECU and starter relay
(Marking: STARTER) (See page IN-19).

3

e )

Repair or replace harness or connector.

Check and replace engine ECU
(See page IN-19).
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EMISSION CONTROL - PARTS LAYOUT AND SCHEMATIC DRAWING

PARTS LAYOUT AND SCHEMATIC DRAWING

LOCATION

ECIHH-01

TWC

Europe

VSV for EVAP

Charcoal Canister

PCV Valve

B12574
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Saudi Arabia

T VSV for EVAP

PCV Valve

Charcoal Canister

Y B12575
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Except Europe and Saudi Arabia

Charcoal Canister

B05692
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EMISSION CONTROL - PARTS LAYOUT AND SCHEMATIC DRAWING

DRAWING

ECOKY-01

Europe

Oxygen Sensor

TWC

T Y

Y

-

~

oo

Oxygen Sensor

-
= |
[ Fuel Tank
VSV for
EVAP Charcoal
Canister

Oxygen Sensor

-
’ ¢ TWC
f 1
» -
:'; L]
[ 4
f z
g / /
4 g 4
j 4 ]
’ 4 1
[
] #
Z ;’WC AP AT AT AP AP B SRR parir e yo \
- s - ey Oxygen Sensor
[
]
]
g

B15379
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PARTS LAYOUT AND SCHEMATIC DRAWING

Saudi Arabia
T i ﬁl Y s T
'
J,I I,l Y &\ Y Y < ‘\q
i
téf Fuel Tank
N N VSV for EVAP
N ]
\ E Charcoal Canister
Oxygen Sensor v — Oxygen Sensor
~ I S
@) o
LA NI
5 4
TWC TWC
N ‘-LLLU_HJ \l,“_I.U' N4

Oxygen Sensor

Oxygen Sensor

B04080
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Except Europe and Saudi Arabia

T < =SSN
N s
B
o
[
N \ VSV for EVAP ‘
:: B
] [
: B
N B
'S o5 LY ~ o Y S N o5 Y |

VAV AP A A i

VAL B AT

5
1
bl///////l//// VAV A A A A A A A LA

Fuel Tank

Charcoal Canister

WAV AT A A A A A S AT AT S AT AT AT AT AL AT

Y o L L — Y

B05285
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EMISSION CONTROL - EVAPORATIVE EMISSION (EVAP) CONTROL EC-7
SYSTEM (Europe)

EVAPORATIVE EMISSION (EVAP)
CONTROL SYSTEM (Europe)

INSPECTION

1.  VISUALLY INSPECT LINES AND CONNECTIONS
Look for loose connections, sharp bends or damage.

2. VISUALLY INSPECT FUEL TANK

Look for deformation, cracks or fuel leakage.

ECOKZ-01

3. VISUALLY INSPECT FUEL TANK CAP

Check if the cap and/or gasket are deformed or damaged.

If necessary, repair or replace the cap. -
4. REMOVE CHARCOAL CANISTER

5. INSPECT CHARCOAL CANISTER
(a) Visually check the charcoal canister for cracks or dam-
age.

B12576

(b) Inspect the charcoal canister operation.
(1)  While holding the port B closed, blow air (1.76 kPa
(18 gf/em?, 0.26 psi)) into the port A and check that
air flows from the port D.

B12577

(2)  While holding the ports B and D closed, blow air
(1.76 kPa (18 gf/cm?2, 0.26 psi)) into the port A and
check that air does not flows from the port D.

B12578
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EMISSION CONTROL - EVAPORATIVE EMISSION (EVAP) CONTROL

SYSTEM (Europe)

B12579

B12580

2UZ-FE ENGINE SUP (RMB895E)

(3) Apply vacuum (3.43 kPa (26 gf/cm?2, 1.01 psi)) to
port B, check that the vacuum does not decrease
when port C is closed, and check that the vacuum
decreases when port C is released.

(4) While holding the port C closed, apply vacuum
(1.32 kPa (10 mmHg, 0.39 in.Hg)) to the port A and
check that air flows into the port B.
If operation is not as specified, replace the charcoal canister.
6. REINSTALL CHARCOAL CANISTER
Torque: 18 N'-m (185 kgf-cm, 13 ft:1bf)
7. INSPECT VSV FOR EVAP (See Pub. No. RM630E on
page FI-61)



EMISSION CONTROL - THREE-WAY CATALYTIC CONVERTER (TWC)

THREE-WAY CATALYTIC CONVERTER (TWC) SYSTEM __
COMPONENTS o
Europe
’\

Oxygen Sensor
(Bank 2 Sensor 2) o

. o—o[20ew1)]

\%\ OGasket—@,_L,
™ - O

¢ Gasket o

f\ RH Front Exhaust Pipe @P
*

o526 |

Oxygen Sensor
(Bank 1 Sensor2)

;. & e[20@0]

¢ Gasket )

Qg

6 /;;\\X‘““/ 7

T ./

4 Gasket N

LH Front Exhaust Pipe

-

o[ZE29]

[ N'm (kgf-cm, ft-Ibf) | : Specified torque
vy 4 Non-reusable part Bi2581
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EC-10 EMISSION CONTROL - THREE-WAY CATALYTIC CONVERTER (TWC)
SYSTEM

Saudi Arabia

Oxygen Sensor
(Bank 2 Sensor 2)

4 Gaskst

% o e[zmaw]

- O [a008.30)|
e

®_

|
A T R .IL\*:‘,!IQ?\I_\
, ~ \“‘-\H
", TWC 7 # Gasket
@\ RH Front Exhaust Pipe ﬁ)
*
o[s26az.4)
Oxygen Sensor
(Bank 1 Sensor 2) &—— [ 20(200,14) |
\ ¢ Gasket 3
2N

\H\t\@—-i ® Gasket . e R _ é

¢ Gasket

LH Front Exhaust Pipe @P
*
o262 |
| N'm (kgf-cm, ft-Ibf) |: Specified torque
# Non-reusable part 803194
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EMISSION CONTROL - THREE-WAY CATALYTIC CONVERTER (TWC) EC-1

SYSTEM

INSPECTION

1. CHECK EXHAUST PIPE ASSEMBLY

(a) Check the connections for looseness or damage.

(b) Check the clamps for weakness, cracks or damage.

2. INSPECTTWC

Check for dents or damage.

If any part of protector is damaged or dented to the extent that it contacts the TWC, repair or replace it.
3. INSPECT HEAT INSULATOR

(a) Check the heat insulator for damage.

(b) Check for adequate clearance between the TWC and heat insulator.
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HOW TO USE THIS MANUAL

GENERAL INFORMATION

1. INDEX

An INDEX is provided on the first page of each section to guide you to the item to be repaired. To assist you
in finding your way through the manual, the Section Title and major heading are given at the top of every
page.

2. GENERAL DESCRIPTION

At the beginning of each section, a General Description is given that pertains to all repair operations con-
tained in that section.

Read these precautions before starting any repair task.

3. TROUBLESHOOTING

TROUBLESHOOTING tables are included for each system to help you diagnose the problem and find the
cause. The fundamentals of how to proceed with troubleshooting are described on page IN-8.

Be sure to read this before performing troubleshooting.

4. PREPARATION

Preparation lists the SST (Special Service Tools), recommended tools, equipment, lubricant and SSM (Spe-
cial Service Materials) which should be prepared before beginning the operation and explains the purpose
of each one.

5. REPAIR PROCEDURES

Most repair operations begin with an overview illustration. It identifies the components and shows how the
parts fit together.

Example:
Intake Air Control Valve
DN ‘.
Bracket
Actuator Vacuum Hose
Check
Connec
@ - Ground Strap
L. Ground Cable
| N'm (kgf-cm, ft-Ibf) | : Specified torque
€ Non-reusable part —

2UZ-FE ENGINE SUP (RMB895E)
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The procedures are presented in a step-by-step format:
»  The illustration shows what to do and where to do it.
»  The task heading tells what to do.
»  The detailed text tells how to perform the task and gives other information such as specifications
and warnings.

l Example:
Task heading: whatto do

21. CHECK PISTON STROKE OF OVERDRIVE BRAKE

(a) Place SST and a dial indicator onto the overdrive brake
Piston as shown in the illustration.

SST 09350-30020 (09350-06120)

what ;guasrérgiggnwhere Set part No. Component part No.

Detailed text :  how to do task
(b) Measurethe stroke applying and releasing the compressed

air (392 — 785 kPa, 4 — 8 kgf/cm? or 57 — 114 psi) as shown
in the illustration.

Piston stroke: 1.40 — 1.70 mm (0.0551 — 0.0669 in.)
Specification

This format provides the experienced technician with a FAST TRACK to the information needed. The upper
case task heading can be read at a glance when necessary, and the text below it provides detailed informa-
tion. Important specifications and warnings always stand out in bold type.
6. REFERENCES
References have been kept to a minimum. However, when they are required you are given the page to refer
to.
7. SPECIFICATIONS
Specifications are presented in bold type throughout the text where needed. You never have to leave the
procedure to look up your specifications. They are also found in Service Specifications section for quick ref-
erence.
8. CAUTIONS, NOTICES, HINTS:
+ CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or other
people.
« NOTICES are also presented in bold type, and indicate the possibility of damage to the components
being repaired.
*«  HINTS are separated from the text but do not appear in bold. They provide additional information to
help you perform the repair efficiently.
9. SIUNIT
The UNITS given in this manual are primarily expressed according to the S| UNIT (International System of
Unit), and alternately expressed in the metric system and in the English System.

Example:
Torque: 30 N'm (310 kgf-cm, 22 ft-Ibf)

2UZ-FE ENGINE SUP (RMB895E)
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INTRODUCTION - IDENTIFICATION INFORMATION

B04198

2UZ-FE ENGINE SUP

(RMB95E)

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER N

The engine serial number is stamped on the engine block as
shown.

-06
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INTRODUCTION - REPAIR INSTRUCTIONS

FI1066

Seal lock Adhesive

211554

2UZ-FE ENGINE SUP (RMB895E)

REPAIR INSTRUCTIONS

GENERAL INFORMATION
BASIC REPAIR HINT

(a)
(b)
(c)

Use fender, seat and floor covers to keep the vehicle

clean and prevent damage.

During disassembly, keep parts in the appropriate order

to facilitate reassembly.

Observe the following:

(1) Before performing electrical work, disconnect the
negative (-) terminal cable from the battery.

(2) If it is necessary to disconnect the battery for in-
spection or repair, always disconnect the negative
(-) terminal cable which is grounded to the vehicle
body.

(3) To prevent damage to the battery terminal, loosen
the cable nut and raise the cable straight up without
twisting or prying it.

(4) Clean the battery terminals and cable ends with a
cleanshop rag. Do not scrape them with a file or oth-
er abrasive objects.

(5) Install the cable ends to the battery terminals with
the nut loose, and tighten the nut after installation.
Do not use a hammer to tap the cable ends onto the
terminals.

(6) Be sure the cover for the positive (+) terminal is
properly in place.

Check hose and wiring connectors to make sure that they

are secure and correct.

Non-reusable parts

(1)  Always replace cotter pins, gaskets, O-rings and oil
seals etc. with new ones.

(2) Non-reusable parts are indicated in the component
illustrations by the "®" symbol.

Precoated parts

Precoated parts are bolts and nuts, etc. that are coated

with a seal lock adhesive at the factory.

(1) If a precoated part is retightened, loosened or
caused to move in any way, it must be recoated with
the specified adhesive.

(2) When reusing precoated parts, clean off the old
adhesive and dry with compressed air. Then apply
the specified seal lock adhesive to the bolt, nut or
threads.

(3) Precoated parts are indicated in the component il-
lustrations by the "% ” symbol.

When necessary, use a sealer on gaskets to prevent

leaks.

Carefully observe all specifications for bolt tightening

torques. Always use a torque wrench.
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(i)  Useof special service tools (SST) and special service ma-
terials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where speci-
fied and follow the proper work procedure. A list of SST
and SSM can be found in section PP (Preparation) in this
manual.

()  When replacing fuses, be sure the new fuse has the cor-
rect amperage rating. DO NOT exceed the rating or use
one with a lower rating.

Medium Current Fuse and High Current Fuse
Equal Amperage Rating

3] o

BE1367

lllustration Symbol Part Name Abbreviation
—— o — FUSE FUSE
BE5534 INOJES
—aN—- MEDIUM CURRENT FUSE M-FUSE
BES5S595 INO36E
‘X | oo HIGH CURRENT FUSE H-FUSE
\ﬂ,/ BESS96 INO36T
oo FUSIBLE LINK FL
BE5537 INQ3E7
@» CIRCUIT BREAKER CB
BESS98 INQ3EB

V00076

(k) Care must be taken when jacking up and supporting the
vehicle. Be sure to lift and support the vehicle at the prop-
er locations.

(1)  If the vehicle is to be jacked up only at the front or
rear end, be sure to block the wheels at the opposite
end in order to ensure safety.

(2) After the vehicle is jacked up, be sure to support it
on stands. It is extremely dangerous to do any work
on a vehicle raised on a jack alone, even for a small

job that can be finished quickly.
2UZ-FE ENGINE SUP  (RMB895E)
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()  Observe the following precautions to avoid damage to the
following parts:

(1) Do not open the cover or case of the ECU unless

absolutely necessary. (If the IC terminals are

touched, the IC may be destroyed by static electric-

ity.)

(2) To disconnect vacuum hoses, pull on the end, not
the middle of the hose.

(3) To pull apart electrical connectors, pull on the con-
nector itself, not the wires.

(4) Be careful not to drop electrical components, such
as sensors or relays. If they are dropped on a hard
floor, they should be replaced and not reused.

(5)  When steam cleaning an engine, protect the elec-

IN0253 tronic components, air filter and emissions-related
components from water.

(6) Never use an impact wrench to remove or install
temperature switches or temperature sensors.

(7)  When checking continuity at the wire connector, in-
sert the tester probe carefully to prevent terminals
from bending.

(8) When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step—down
adapter instead. Once the hose has been

WRONG CORRECT

IN0252 stretched, it may leak.
Example : (m) Tag hoses before disconnecting them:

(1)  When disconnecting vacuum hoses, use tags to

, identify how they should be reconnected.
White sue | {J (2) After completing a job, double check that the vacu-
é um hoses are properly connected. A label under the

hood shows the proper layout.

/) TR (n) Unless otherwise stated, all resistance is measured at an
/ " Blak Sige ambient temperature of 20°C (68°F). Because the resis-

INOOO2 tance may be outside specifications if measured at high
temperatures immediately after the vehicle has been run-
ning, measurements should be made when the engine
has cooled down.

2UZ-FE ENGINE SUP (RMB895E)
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FOR ALL OF VEHICLES

PRECAUTION

1. FOR VEHICLES EQUIPPED WITH A CATALYTIC CONVERTER
CAUTION:
If large amounts of unburned gasoline flow into the converter, it may overheat and create a fire haz-
ard. To prevent this, observe the following precautions and explain them to your customer. -
(a) Use only unleaded gasoline
(b)  Avoid prolonged idling
Avoid running the engine at idle speed for more than 20 minutes.
(c) Avoid spark jump test
(1)  Perform spark jump test only when absolutely necessary. Perform this test as rapidly as possible.
(2)  While testing, never race the engine.
(d) Avoid prolonged engine compression measurement
Engine compression tests must be done as rapidly as possible.
(e) Do not run engine when fuel tank is nearly empty
This may cause the engine to misfire and create an extra load on the converter.
(f)  Avoid coasting with ignition turned off and prolonged braking
() Do not dispose of used catalyst along with parts contaminated with gasoline or oil
2. IF VEHICLE IS EQUIPPED WITH MOBILE COMMUNICATION SYSTEM
For vehicles with mobile communication systems such as two-way radios and cellular telephones, observe
the following precautions.

(1) Install the antenna as far as possible away from the ECU and sensors of the vehicle’s electronic
system.

(2) Install the antenna feeder at least 20 cm (7.87 in.) away from the ECU and sensors of the ve-
hicle's electronics systems. For details about ECU and sensors locations, refer to the section on
the applicable component.

(3) Do not wind the antenna feeder together with the other wiring. As much as possible, also avoid
running the antenna feeder parallel with other wire harnesses.

(4) Confirm that the antenna and feeder are correctly adjusted.

(5) Do not install powerful mobile communications system.

3. FOR USING HAND-HELD TESTER

CAUTION:

Observe the following for safety reasons:

+  Before using the hand-held tester, the hand-held tester’s operator manual should be read
throughly.

«  Be sure to route all cables securely when driving with the hand-held tester connected to the
vehicle. (i.e. Keep cables away from feet, pedals, steering wheel and shift lever.)

+  Two persons are required when test driving with the hand-held tester, one person to drive the
vehicle and one person to operate the hand-held tester.

2UZ-FE ENGINE SUP (RMB895E)
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HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS

GENERAL INFORMATION

A large number of ECU controlled systems are used in the LAND CRUISER (Station Wagon). In general,
the ECU controlled system is considered to be a very intricate system requiring a high level of technical
knowledge and expert skill to troubleshoot. However, the fact is that if you proceed to inspect the circuits
one by one, troubleshooting of these systems is not complex. If you have adequate understanding of the
system and a basic knowledge of electricity, accurate diagnosis and necessary repair can be performed to
locate and fix the problem. This manual is designed through emphasis of the above standpoint to help ser-
vice technicians perform accurate and effective troubleshooting, and is compiled for the following major ECU
controlled systems:

System Page

1. Engine DI-1
The troubleshooting procedure and how to make use of it are described on the following pages.

2UZ-FE ENGINE SUP (RMB895E)
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HOW TO PROCEED WITH TROUBLESHOOTING

Carry out troubleshooting in accordance with the procedure on the following page. Here, only the basic pro-
cedure is shown. Details are provided in each section, showing the most effective methods for each circuit.
Confirm the troubleshooting procedures first for the relevant circuit before beginning troubleshooting of that
circuit.

( Vehicle Brought Workshop )

@ 1

1 Customer Problem Ask the customer about the conditions and the
Analysis environment when the problem occurred.

U

2 Symptom Confirmation 3
and Diagnostic Trouble <::| Symptom Simulation
Code Check / ik /
] 2.8
Confirm the symptoms and the problem conditions,
and check the diagnostic trouble codes.
(When the problem symptoms do not appear

during confirmation, use the symptom simulation
method described later on.)

NS
4 Diagnostic Trouble
Code Chart
Nt
5 Matrix Chart of Problem
Symptoms
4,56
Check the results obtain in Step 2, then confirm
the inspection procedure for the system or the part
U which should be checked using the diagnostic
6 Circuit Inspection or Parts go;bl;;c;de chart or the matrix chart of problem
Inspection ymp '
-
Repair Check and repair the affected system or part in

accordance with the instructions in Step 6.

@I@

8

After completing repairs, confirm that the problem
has been eliminated.

(If the problem is not reproduced, perform the
confirmation test under the same conditions and
in the same environment as when it occurred for
the first time.)

Confirmation Test /

o:)
[P

-

End

2UZ-FE ENGINE SUP (RMB895E)
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1. CUSTOMER PROBLEM ANALYSIS

In troubleshooting, the problem symptoms must be confirmed accurately and all preconceptions must be
cleared away in order to give an accurate judgment. To ascertain just what the problem symptoms are, it is
extremely important to ask the customer about the problem and the conditions at the time it occurred.
Important Point in the Problem Analysis:

The following 5 items are important points in the problem analysis. Past problems which are thought to be
unrelated and the repair history, etc. may also help in some cases, so as much information as possible should
be gathered and its relationship with the problem symptoms should be correctly ascertained for reference
in troubleshooting. A customer problem analysis table is provided in the troubleshooting section for each
system for your use.

Important Points in the Customer Problem Analysis
e What ———— Vehicle model, system name

® When ———— Date, time, occurrence frequency

® Where ————— Road conditions

e Under what conditions? ———- Running conditions, driving conditions, weather conditions
e How did it happen? ———- Problem symptoms

(Sample) Engine control system check sheet.

ENGINE CONTROL SYSTEM Check Sheet P et
Customer’s Name Model and Model
Year
Driver’s Name Frame No.
B?;ﬂgﬁp;ﬁle Engine Model
i od Readi i
License No. ometer Reading miles
= Eg?isl}:r?oes O Engine does not crank O No initial combustion [0 No complete combustion
[ Difficult to O Engine cranks slowly
Start O Other
(]
g O Poor Idling O lncorref:t first idle [Oldling rpm is abnormal O High ( rpm) [OLow ( rpm)
el ORough idling [ Other
E
@ |OPoor O Hesitation O Back fire O Muffler explosion (after-fire) O Surging
E Driveabllity | Knocking O Other
ﬁ O Soon after starting O After accelerator pedal depressed
2 | OEngine Stall | O After accelerator pedal released [ During A/C operation
O shifting from Nto D O Other
o — ///—_

\Qustam\ﬂ&imztimes ( times pi’/diw/

2UZ-FE ENGINE SUP (RMB895E)
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SYSTEMS
2. SYMPTOM CONFIRMATION AND DIAGNOSTIC TROUBLE CODE CHECK
The diagnostic system in the LAND CRUISER (Station Wagon) fulfills various functions. The first function
is the Diagnostic Trouble Code Check in which a malfunction in the signal circuits to the ECU is stored in
code in the ECU memory at the time of occurrence, to be output by the technician during troubleshooting.
Another function is the Input Signal Check which checks if the signals from various switches are sent to the
ECU correctly.
By using these check functions, the problem areas can be narrowed down quickly and troubleshooting can
be performed effectively. Diagnostic functions are incorporated in the following systems in the LAND CRUIS-
ER (Station Wagon).

Other Diagnosis
Function

Diagnostic Trouble
Code Check

Input Signal Check

Syst
e (Sensor Check)

o —~
A S

Diagnostic Test
Mode

Engine

(with Check Mode)

In diagnostic trouble code check, it is very important to determine whether the problem indicated by the diag-
nostic trouble code is still occurring or occurred in the past but returned to normal at present. In addition,
it must be checked in the problem symptom check whether the malfunction indicated by the diagnostic
trouble code is directly related to the problem symptom or not. For this reason, the diagnostic trouble codes
should be checked before and after the symptom confirmation to determine the current conditions, as shown
in the table below. If this is not done, it may, depending on the case, result in unnecessary troubleshooting
for normally operating systems, thus making it more difficult to locate the problem, or in repairs not pertinent
to the problem. Therefore, always follow the procedure in correct order and perform the diagnostic trouble
code check.

DIAGNOSTIC TROUBLE CODE CHECK PROCEDURE

Diagnostic Trouble

Code Check (Make a
note of and then clear)

Confirmation
of Symptoms

Diagnostic Trouble
Code Check

Problem Condition

Diagnostic Trouble

Problem symptoms

Same diagnostic

Problem is still occurring in the diagnostic

symptoms exist

Code Display exist tr_ouble code is |gireuit
displayed
Normal code is The problem is still occurring in a place
—— displayed other than in the diagnostic circuit.
(The diagnostic trouble code displayed
first is either for a past problem or it is a
secondary problem.)
I:,‘:;.I'cn problem The problem occurred in the diagnostic

circuit in the past.

Normal Code Display::

Problem symptoms
exist

Normal code is
displayed

The problem is still occurring in a place
other than in the diagnostic circuit.

No problem
symptoms exist

Normal code is
displayed

The problem occurred in a place other
than in the diagnostic circuit in the past.

2UZ-FE ENGINE SUP

(RMB95E)
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SYSTEMS

Taking into account the above points, a flow chart showing how to proceed with troubleshooting using the
diagnostic trouble code check is shown below. This flow chart shows how to utilize the diagnostic trouble
code check effectively, then by carefully checking the results, indicates how to proceed either to diagnostic
trouble code troubleshooting or to troubleshooting of problem symptoms.

Diagnostic trouble code check

L

Making a note of and clear ing of the diagnostic trouble codes displayed

g

Symptom confirmation

| Problem symptoms No problem symptoms
exist exist

Simulation test using the symptom
simulation methods

U 4

Diagnostic trouble code check

N
e Diagnostic trouble code displayed e Normal code displayed e Normal code displayed

® Problem symptoms exist ® Problem symptoms exist ® No problem symptoms exist
Troubleshooting of problem indicated Troubleshooting of each System Normal

by diagnostic trouble code

problem symptom

If a diagnostic trouble code was

2UZ-FE ENGINE SUP (RMB895E)

displayed in the initial diagnostic
trouble code check, it indicates
that the trouble may have occurred
in a wire harness or connector in
that circuit in the past. Therefore,
check the wire harness and con-
nectors (See page IN-19).
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3. SYMPTOM SIMULATION

The most difficult case in troubleshooting is when there are no problem symptoms occurring. In such cases,
a thorough customer problem analysis must be carried out, then simulate the same or similar conditions and
environment in which the problem occurred in the customer’s vehicle. No matter how much experience a
technician has, or how skilled he may be, if he proceeds to troubleshoot without confirming the problem
symptoms he will tend to overlook something important in the repair operation and make a wrong guess
somewhere, which will only lead to a standstill. For example, for a problem which only occurs when the en-
gine is cold, or for a problem which occurs due to vibration caused by the road during driving, etc., the prob-
lem can never be determined so long as the symptoms are confirmed with the engine hot condition or the
vehicle at a standstill. Since vibration, heat or water penetration (moisture) are likely causes for problems
which are difficult to reproduce, the symptom simulation tests introduced here are effective measures in that
the external causes are applied to the vehicle in a stopped condition.

Important Points in the Symptom Simulation Test:

In the symptom simulation test, the problem symptoms should of course be confirmed, but the problem area
or parts must also be found out. To do this, narrow down the possible problem circuits according to the symp-
toms before starting this test and connect a tester beforehand. After that, carry out the symptom simulation
test, judging whether the circuit being tested is defective or normal and also confirming the problem symp-
toms at the same time. Refer to the matrix chart of problem symptoms for each system to narrow down the
possible causes of the symptom.

1 VIBRATION METHOD: When vibration seems to be the major cause.

CONNECTORS
Slightly shake the connector vertically and horizontally.

WIRE HARNESS

Slightly shake the wire harness vertically and horizontally.
The connector joint, fulecrum of the vibration, and body
through portion are the major areas to be checked thorough-

ly.

Swing Slightly

PARTS AND SENSOR Vibrate Slightly

Apply slight vibration with a finger to the part of the sensor
considered to be the problem cause and check if the
malfunction occurs.

HINT: Applying strong vibration to relays may result in open
relays.

V07268

2UZ-FE ENGINE SUP (RMB895E)
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2 HEAT METHOD: When the problem seems to occur when the suspect area is heated.

Heat the component that is the likely cause of the malfunction
with a hair dryer or similar object. Check to see if the malfunction
occurs.

NOTICE:

(1) Do not heat to more than 60°C (140°F). (Temperature
limit that no damage is done to the component.)

(2) Do not apply heat directly to parts in the ECU.

[F12334

3 WATER SPRINKLING METHOD: sthen the !'nglfunctiqr? seems to occur on a rainy day or in a
high-humidity condition.

Sprinkle water onto the vehicle and check to see if the malfunc-

tion occurs.

NOTICE:

(1) Never sprinkle water directly into the engine
compartment, but indirectly change the temperature and
humidity by applying water spray onto the radiator front
surface.

(2) Never apply water directly onto the electronic
components.

(Service hint)

If a vehicle is subject to water leakage, the leaked water may
contaminate the ECU. When testing a vehicle with a water leak- |
age problem, special caution must be used.

Fl6649

4 OTHER: When a malfunction seems to occur when electrical load is excessive.

Turn on all electrical loads including the heater blower, head
lights, rear window defogger, etc. and check to see if the mal-
function occurs.

FI231E

V07469
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4. DIAGNOSTIC TROUBLE CODE CHART

The inspection procedure is shown in the table below. This table permits efficient and accurate troubleshoot-
ing using the diagnostic trouble codes displayed in the diagnostic trouble code check. Proceed with trouble-
shooting in accordance with the inspection procedure given in the diagnostic chart corresponding to the
diagnostic trouble codes displayed. The engine diagnostic trouble code chart is shown below as an example.

e DTC No.
Indicates the diagnostic trouble code.

® Page or Instructions
Indicates the page where the inspection procedure ® Trouble Area
for each circuit is to be found, or gives instructions Indicates the suspect area of the
for checking and repairs. problem.

e Detection ltem
Indicates the system of the problem or
contents of the problem.

/

DTC|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 dyring 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 respective
"DT%NO." in the DTC chart.

CHK ENG
DTG No. g
© Detection Item Trouble Area *1 | *Memory
(See page)
® Open or short in vacuum sensor circuit
P0105/21 o ) ® \acuum sensor
(DI-12) Vacuum Sensor Circuit Malfunction | o Engine ECU O O
® Open or short in intake air temp. sensor circuit
P0O110/24 . s i ® Intake air temp. sensor o
(DI-28) Intake Air Temp. Gircuit Malfunction | J Engine ECU -
PO115/22 . | ® Open or short in water temp. sensor circuit
(DI-31) Water Temp. Circuit Malfunction & Water temp. sensor O
® Engine ECU
P0120/41 Thicills Position Senssr Circiit Open or sholr? in throttle position sensor circuit
DI-32) . ® Throttle position sensor _ O
( Malfunction :
e Engine ECU
¢ Open or short in Oxygen sensor circuit
e Oxygen sensor

2UZ-FE ENGINE SUP (RMB895E)
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5. PROBLEM SYMPTOMS TABLE

The suspect circuits or parts for each problem symptom are shown in the table below. Use this table to trou-
bleshooting the problem when a "Normal” code is displayed in the diagnostic trouble code check but the
problem is still occurring. Numbers in the table indicate the inspection order in which the circuits or parts
should be checked.

HINT:

When the problem is not detected by the diagnostic system even though the problem symptom is present,
it is considered that the problem is occurring outside the detection range of the diagnostic system, or that
the problem is occurring in a system other than the diagnostic system.

® Page
Indicates the page where the flow chart for each circuit
is located.

e Circuit Inspection, Inspection Order
Indicates the circuit which needs to be checked for each problem
symptom. Check in the order indicated by the numbers.

® Circuit or Part Name

® Problem Symptom Indicates the circuit or part which needs to be checked.
PROBLEM SYMPTOMS TABL
X 14
Symptom Suspect Area See page
Engine does not crank (Does not start) 1. Starter and starter relay ST-12,13
\1, Engine ECU power source circuit Dl-124
No initial combustion (Does not start) 2. Fuel pump control circuit DI-127
3. Engine ECU IN-30
No complete combustion (Does not start) 1. Fuel pump control circuit DI-127
1. Starter signal circuit Di-121
Engine cranks normally (Difficult to start) 2. Fuel pump control circuit Di-127
3. Compression EM-3
. - 1. Starter signal circuit DI-121
Cold Difficult to start E:
old engine (Difficult o start) 2. Fuel pump control circuit Di-127
: 1. Starter signal circuit DI-121
Hot engine s
2. Fuel pump control circuit DI-127
High engine idle spead (Poor idiing) 1. A;O‘5|gnat circuit (Compress.or C.IfCLIIi) AC-54
2. Engine ECU power source circuit /JJL_J-’M——--
. 1. A/C signal circuit
ing) 2. Fuel pump control circuit
1. Compression
2. Fuel pump control circuit

2UZ-FE ENGINE SUP (RMB895E)
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6. CIRCUIT INSPECTION
How to read and use each page is shown below.

e Diagnostic Trouble Code No. and Detection ltem

® Circuit Description
The major role and operation, etc. of the circuit
and its component parts are explained.

/
DTC P0325/52 | Knock Sensor Circuiylélalfunction

CIRCUIT DESCRIPTION /

Knock sensor are fitted to the cylinder block to detect engine knocking. This sensor contains
a piezoslectric element which generates a volitage when it becomes deformed, which occurs
when the cylinder block vibrates due to knocking.

DTC No. Detection Item Trouble Area

No knock sensor 1 signal t ngine ® Open or short in knogk sensor circuit
P032552 | ECU with engine speed betWwgen  |e Knock sensor (Loosgnsss)

1,700 rpm and 5,200 rpm ® Engine ECU

s

® [ndicates the diagnostic trouble code, diagnostic
trouble code set parameter and suspect area of
the problem.

WIRING DIAGRAM e Wiring Diagram
This shows a wiring diagram of the circuit.

Use this diagram together with ELECTRICAL
=L WIRING DIAGRAM to thoroughly understand the

Knock Sensor circuit.

Y
IDI GR HE—'?O.« KNK I_ Wire colors are indicated by an alphabetical code.
1= % l
Ef1

= B = Black, L = Blue, R = Red, BR = Brown,

LG = Light Green, V = Violet, G = Green,

) O = Orange, W = White, GR = Gray, P = Pink,

Y = Yellow

The first letter indicates the basic wire color and
the second letter indicates the color of the stripe.

VDa423

2UZ-FE ENGINE SUP (RMB895E)
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® |ndicates the position of the ignition switch during the check. | | ® Inspection Procedure

LOGK ON Use the inspection procedure to determine
" Ignition Switch LOGK (OFF) ;. Ignition Switch ON if the circuit is normal or abnormal, and , if
. . s it is abnormal, use it to determine whether
. . . . - ; the problem is located in the sensors,
i Ignition Switch START i, Ignition Switch ACC P !

i - actuators, wire harness or ECU.

INSPECTION PROCEDURE

Y

1 | Check continuity between terminal KNK of ECU connector and body ground.

A |

LOCK PREPARATION:
{a) Remove the glove compartment (See page FI-37).
] (b) Disconnect the E6 connector of ECU.
| JeMeTH | CHECK:
= N Measure resistance between terminal KNK of ECU connector
PR and body ground.
E6 Connector OK:
— Resistance: 1 M or higher
ADO265 ADI255
OK > Go to step 3.
N

2 | Check knock sensor (See page FI-34).

OK ) | Replace knock sensor.

® [ndicates the place to check the voltage or resistance.
® |ndicates the connector position to checked, from the front or back side.

Wire Harness

Check from the connector back side. Check from the connector front side. (without harness)
(with harness) In this case, care must be taken not to bend the terminals.

® |ndicates the condition of the connector of ECU during the check.
3 KNK KNK

i oo
SR T

1 6 Connector 6 Connector

Connector being checked is connected. Connector being checked is disconnected.

VDa425
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FIT049

FI7048

2UZ-FE ENGINE SUP

(RMB95E)

HOW TO USE THE DIAGNOSTIC
CHART AND INSPECTION

PROCEDURE
1. CONNECTOR CONNECTION AND TERMINAL IN-
SPECTION

. For troubleshooting, diagnostic trouble code charts or
problem symptom charts are provided for each circuit with
detailed inspection procedures on the following pages.

*  When all the component parts, wire harnesses and con-
nectors of each circuit except the ECU are found to be
normal in troubleshooting, then it is determined that the
problem is in the ECU. Accordingly, if diagnosis is per-
formed without the problem symptoms occurring, the
instruction will be to check and replace the ECU, even if
the problem is not in the ECU. So always confirm that the
problem symptoms are occurring, or proceed with inspec-
tion while using the symptom simulation method.

»  Theinstructions "Check wire harness and connector” and
"Check and replace ECU" which appear in the inspection
procedure, are common and applicable to all diagnostic
trouble codes. Follow the procedure outlined below
whenever these instructions appear.

OPEN CIRCUIT:
This could be due to a disconnected wire harness, faulty con-
tact in the connector, a connector terminal pulled out, etc.

HINT:

. It is rarely the case that a wire is broken in the middle of
it. Most cases occur at the connector. In particular, care-
fully check the connectors of sensors and actuators.

. Faulty contact could be due to rusting of the connector
terminals, to foreign materials entering terminals or a drop
in the contact pressure between the male and female ter-
minals of the connector. Simply disconnecting and recon-
necting the connectors once changes the condition of the
connection and may result in a return to normal operation.
Therefore, in troubleshooting, if no abnormality is found
in the wire harness and connector check, but the problem
disappears after the check, then the cause is considered
to be in the wire harness or connectors.

SHORT CIRCUIT:

This could be due to a short circuit between the wire harness
and the body ground or to a short inside the switch etc.

HINT:

When there is a short between the wire harness and body
ground, check thoroughly whether the wire harness is caught
in the body or is clamped properly.
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Sensor Side

N

ECU Side

]

== 1

IND379

T
Sensor Side

S — INO378

ECU Side
- ’
Sensor Side 1,-""

—

o

S— = INO380

Pull Lightly
Looseness of Crimping

INO381
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2. CONTINUITY CHECK (OPEN CIRCUIT CHECK)

(a) Disconnect the connectors at both ECU and sensor
sides.

(b) Measure the resistance between the applicable terminals
of the connectors.
Resistance: 1 Q or less

. Measure the resistance while lightly shaking the wire har-
ness vertically and horizontally.

. When tester probes are inserted into a connector, insert
the probes from the back. For waterproof connectors in
which the probes cannot be inserted from the back, be
careful not to bend the terminals when inserting the tester
probes.

RESISTANCE CHECK (SHORT CIRCUIT CHECK)

(a) Disconnect the connectors at both ends.

(b) Measure the resistance between the applicable terminals
of the connectors and body ground. Be sure to carry out
this check on the connectors on both ends.

Resistance: 1 MQ or higher

HINT:

Measure the resistance while lightly shaking the wire harness

vertically and horizontally.

VISUAL CHECK AND CONTACT PRESSURE CHECK

(a) Disconnect the connectors at both ends.

(b)  Check for rust or foreign material, etc. in the terminals of
the connectors.

(c) Check crimped portions for looseness or damage and
check if the terminals are secured in lock portion.

HINT:

The terminals should not come out when pulled lightly.

(d) Prepare atest male terminal and insert it in the female ter-
minal, then pull it out.

NOTICE:

When testing a gold-plated female terminal, always use a

gold-plated male terminal.

HINT:

When the test terminal is pulled out more easily than others,

there may be poor contact in that section.
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5. CONNECTOR HANDLING

When inserting tester probes into a connector, insert them from
the rear of the connector. When necessary, use mini test leads.
For water resistant connectors which cannot be accessed from
behind, take good care not to deform the connector terminals.

6. CHECK OPEN CIRCUIT
For the open circuit in the wire harness in Fig. 1, perform "(a)
Continuity Check” or "(b) Voltage Check” to locate the section.

(a)
(1)

Check the continuity.

Disconnect connectors "A” and "C" and measure
the resistance between them.

In the case of Fig. 2,

Between terminal 1 of connector "A” and terminal 1
of connector "C” — No continuity (open)

Between terminal 2 of connector "A” and terminal 2
of connector "C" — Continuity

Therefore, it is found out that there is an open circuit
between terminal 1 of connector "A” and terminal 1
of connector "C”.

Disconnect connector "B" and measure the resis-
tance between them.

In the case of Fig. 3,

Between terminal 1 of connector "A” and terminal 1
of connector "B1” — Continuity

Between terminal 1 of connector "B2" and terminal
1 of connector "C” — No continuity (open)
Therefore, it is found out that there is an open circuit
between terminal 1 of connector "B2" and terminal
1 of connector "C".
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(b)  Check the voltage.
In a circuit in which voltage is applied (to the ECU connec-
tor terminal), an open circuit can be checked for by con-
ducting a voltage check.
As shown in Fig. 4, with each connector still connected,
measure the voltage between body ground and terminal
1 of connector "A” at the ECU 5 V output terminal, terminal
1 of connector "B”, and terminal 1 of connector "C”, in that
order.

If the results are:

5 V: Between Terminal 1 of connector "A” and Body Ground

5 V: Between Terminal 1 of connector “B" and Body Ground

0 V: Between Terminal 1 of connector "C” and Body Ground

Then it is found out that there is an open circuit in the wire har-

ness between terminal 1 of "B" and terminal 1 of "C".

7. CHECK SHORT CIRCUIT
If the wire harness is ground shorted as in Fig. 5, locate the sec-
tion by conducting a "continuity check with ground”.

Check the continuity with ground.

(1) Disconnect connectors "A" and "C" and measure
the resistance between terminal 1 and 2 of connec-
tor "A” and body ground.

In the case of Fig. 6

Between terminal 1 of connector "A” and body
ground — Continuity (short)

Between terminal 2 of connector "A” and body
ground — No continuity

Therefore, it is found out that there is a short circuit
between terminal 1 of connector "A” and terminal 1
of connector "C”.
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Fig. 7 (2) Disconnect connector "B" and measure the resis-
tance between terminal 1 of connector "A” and body
ground, and terminal 1 of connector "B2" and body
ground.

In the case of Fig. 7

Between terminal 1 of connector "A” and body
ground — No continuity

Between terminal 1 of connector "B2" and body
ground — Continuity (short)

therefore, it is found out that there is a short circuit
between terminal 1 of connector "B2” and terminal
1 of connector "C".

8. CHECK AND REPLACE ECU

First check the ECU ground circuit. If it is faulty, repair it. If it is

normal, the ECU could be faulty, so replace the ECU with a

known good one and check if the symptoms appear.

BEADEY

Example R TE=T) (1) Measure the resistance between the ECU ground
oo %%-%:*:%ﬁl terminal and the body ground.
Ground ' Resistance: 1 Q or less
 m— [
o}
- IN0383
ECU Side (2) Disconnect the ECU connector, check the ground
terminals on the ECU side and the wire harness
side for bend and check the contact pressure.
W/H Side
Ground
HEER
INO384
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INTRODUCTION - TERMS

TERMS

ABBREVIATIONS USED IN THIS MANUAL

Abbreviations

Meaning

AJC Air Gonditioner

AT Automatic Transmission
BTDC Before Top Dead Center
DLC3 Data Link Connector 3
DTC Diagnostic Trouble Code
ECU Electronic Gontrol Unit
EFI Electronic Fuel Injection
EVAP Evaporative Emission Gontrol
FIPG Formed In Place Gasket
FL Fusible Link

IG Ignition

J/B Junction Block

LH Left-Hand

LHD Left-Hand Drive

MT Manual Transmission
o/s Oversize

PCV Positive Crankcase Ventilation
RH Right-Hand

RHD Right-Hand Drive

SSM Special Service Materials
SS8T Special Service Tools
STD Standard

SwW Switch

TDC Top Dead Center

TWC Three-Way Catalyst

u/s Undersize

VSV Vacuum Switching Valve
w/ With

W/0 Without

2UZ-FE ENGINE SUP (RMB895E)
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PREPARATION - EMISSION CONTROL

EMISSION CONTROL
EQUIPMENT

| MITYVAC (Hand-held vacuum pump) |

2UZ-FE ENGINE SUP (RMB895E)
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PREPARATION - CHARGING

CHARGING
RECOMMENDED TOOLS

09082-00040

TOYOTA Electrical Tester.

2UZ-FE ENGINE SUP

(RMB95E)
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PREPARATION - CHARGING

FEIE4-04

EQUIPMENT

Ammeter(A)

Vernier calipers Rotor (Slip ring)

2UZ-FE ENGINE SUP (RMB895E)



SERVICE SPECIFICATIONS - STANDARD BOLT

SS-1

STANDARD BOLT
HOW TO DETERMINE BOLT STRENGTH

Bolt Type
Hexagon Head Bolt Class
Stud Bolt Weld Bolt
Normal Recess Bolt Deep Recess Bolt
No Mark No Mark = No Mark
5T
® .
wj Washer w/ Washer
0 0
2N
o ﬂo% T
0
20 O 8T
<z
Q:;OJ
o A 10T

2UZ-FE ENGINE SUP (RMB895E)
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SERVICE SPECIFICATIONS - STANDARD BOLT

SPECIFIED TORQUE FOR STANDARD BOLTS

Specified torque
Class Dimoer Pah Hexagon head bolt Hexagon flange bolt
mm mm
N-m kgf-cm ft-lbf N-m kgf-cm ft-1bf
6 1 5 55 48 in.-Ibf 6 60 52 in.-Ibf
8 1.25 12.5 130 9 14 145 10
10 1.25 26 260 19 29 290 21
A 12 1.25 a7 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1:b 115 1,150 83 - - -
6 1 6.5 65 56 in.-Ibf 7.5 75 65 in.-Ibf
8 1.25 15.5 160 12 17.5 175 13
10 1.25 32 330 24 36 360 26
o 12 1.25 59 600 43 65 670 48
14 1.5 91 930 67 100 1,050 76
16 15 140 1,400 101 - - -
6 1 8 80 69 in.-Ibf 9 30 78 in.-Ibf
8 1.25 19 195 14 21 210 15
10 1.25 39 400 29 44 440 32
o 12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1,750 127 - - -
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 21
10 1.25 52 530 38 58 590 43
il 12 1.25 g5 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2.300 166 - - -
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 30
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 3 A7 480 35
1T 10 1.25 87 890 64 97 9390 72
12 1.25 155 1,600 116 175 1,800 130

2UZ-FE ENGINE SUP

(RMBY5E)
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SERVICE SPECIFICATIONS - STANDARD BOLT

HOW TO DETERMINE NUT STRENGTH

Nut Type
Present Standard Old Standard Hexagon Nut Class
Hexagon Nut Cold Forging Nut Cutting Processed Nut
4N
No Mark
@ 5N (4T)
No Mark (w/ Washer) No Mark (w/ Washer) No Mark
6N
/p 7N (5T)
LS L
8N
10N (7T)
No Mark
11N
12N

*- Nut with 1 or more marks on one side surface of the nut.

HINT:

Use the nut with the same number of the nut strength classification or the greater than the bolt strength clas-
sification number when tightening parts with a bolt and nut.

Example: Bolt = 4T

Nut = 4N or more
2UZ-FE ENGINE SUP (RM895E)
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SERVICE SPECIFICATIONS -

EMISSION CONTROL

EMISSION CONTROL
TORQUE SPECIFICATION

Part tightened N-m kgf-cm ft-Ibf
Front exhaust pipe x Exhaust manifold 62 632 46
Front exhaust pipe x Center pipe 40 408 30
Oxygen sensor x Front exhaust pipe 20 200 14

2UZ-FE ENGINE SUP (RMB895E)




SS8-5
SERVICE SPECIFICATIONS - CHARGING

CHARGING
SERVICE DATA

ES0TO-04

Battery Specific gravity at20°C (68°F) [1.25-1.29
Voltage at20°C (68°F) [125-12.9V
Alternator Rotor coil resistance at20°C (68°F) |21 -25Q
Slip ring diameter STD | 14.2 - 14.4 mm (0.559 - 0.567 in.)
Minimum | 12.8 mm (0.504 in.)
Brush exposed length STD | 10.5 mm (0.413 in.)
Minimum | 1.5 mm (0.059 in.)
|G regulator Regulating voliage 13.2 -148V

2UZ-FE ENGINE SUP (RMB895E)



