DIAGNOSTICS - ENGINE

ENGINE
HOW TO PROCEED WITH TROUBLESHOOTING

Troubleshoot in accordance with the procedure on the following pages.

) Titles inside//_7/ are titles of pages in
(Vehlcle Brought to Worksho@ this manual, with the page number indicated

in the bottom portion. See t.he indicated
//Customer Problem Analysis P. DI-2 // pages for detailes explanations.

DI3Z5-01

—_—

N

/Connect the OBD Il scan tool or TOYOTA hand-held tester to DLC3 P. DI-3 /
/ If the display indicates a communication fault in the tool, inspect DLC3 P. DI-3 /

L
Check DTC and Freeze Frame Data (Pre-check) /
/R /

ecord or Print DTC and Freeze Frame Data P. DI-3

w

o

l Clear DTC and Freeze Frame Data P. DI-3 j

<5
// Visual Inspection //
<&

lSetting the Check Mode Diagnosis P. DI-3 J

<L

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

Malfunction @ Malfunction does not occur.
occurs. 8 fSymptom Simulation P.IN-20 7

(&)}

D

9 // DTC Check P. DI-3 /
Normal JL JL Malfunction code.
10 lBasic Inspection P. DI-3 J 11 // DTC Chart P. DI-14 j

<5
12//Matrix Chart of Problems Symptoms P. DI-20 //
<3

14 [Parts Inspection 7 13//Circuit Inspection P. DI-21 //
4
ﬂ 15// Check for Intermittent Problems P. DI-3 //
Identification of Problem < ] <

16 // Adjustment, Repair //

17 Confirmation Test

1996 RAV4 (RM447U)



DI-2

DIAGNOSTICS

ENGINE

DI3Z6-01

CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet lnepector's
Customer’s Name :\(n::’el and Model
Driver’s Name Frame No.
Data Vehicle -
Brought in Engine Model
License No. Odometer Reading m;es
O Egtgaggoes O Engine does not crank O No initial combustion O No complete combustion
O Difficult to [ Engine cranks slowly
Start O Other
(7] . . . . .
£ . O Incorrect firstidle O Idling rpm is abnormal 0O High ( rpm) O Low ( rpm)
P Idl
% O Poor Idling O Roughidling O Other
£
& | OPoor [ Hesitation O Back fire O Muffler explosion (after—fire) O Surging
g Driveaability | Knocking O Other
'§ O Soon after starting O After accelerator pedal depressed
e (g Engine Stall | [0 After accelerator pedal released [ During A/C operation
[ Shifting from N to D 0O Other
O Others
Datas Problem
Occurred
Problem Frequency O Constant [0 Sometimes ( times per day/month) O Once only
O Other
Weather O Fine O Cloudy O Rainy O Snowy 0O Various/Other
t o o
@ Outdoor O Hot O warm O Cool [ Cold (approx. F/ C)
H 4 Temperature -
£0
Eg Place O Highway O Suburbs O Inner City O uphill O Downhill
2 £ [ Rough road O Other
'.E -—
§§ Engine Temp. O cCold 0O 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
[ A/C switch ON/OFF O Other
Condition of MIL [0 Remains on [0 Sometimes light up O Does not light up
Normal mode O Normal [0 Malfunction code(s) (code )
(Precheck) O Freeze frame data ( )
DTC Inspection
O Normal [0 Malfunction code(s) (code )
heck M
Check Mode [ Freeze frame data ( )
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CHECK

Fl10534

TOYOTA
Hand-Held Tester

S01354
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PRE-CHECK
1. DIAGNOSIS SYSTEM
(@) Description

When troubleshooting OBDII vehicles, the only dif-
ference from the usual troubleshooting procedure
is that you connect to the vehicle the OBDII scan
tool complying with SAE J1978 or TOYOTA hand-
held tester, and read off various data output from
the vehicle’s ECM.

OBDII regulations require that the vehicle’s on-
board computer lights up the Malfunction Indicator
Light (MIL) on the instrument panel when the com-
puter detects a malfunction in the computer itself on
in drive system components which affect vehicle
emissions. In addition to the MIL lighting up when
a malfunction is detected, the applicable Diagnostic
Trouble Code (DTC) prescribed by SAE J2012 are
recorded in the ECM memory (See page DI-14).
If the malfunction does not recur in 3 trips, the MIL
goes off but the DTC remain recorded in the ECM
memory.

To check the DTC, connect the OBDII scan tool or
TOYOTA hand-held tester to Data Link Connector
3 (DLC3) on the vehicle. The OBDII scan tool or
TOYOTA hand-held tester also enables you to
erase the DTC and check freezed frame data and
various forms of engine data. (For operating instruc-
tions, see the OBDII scan tool’s instruction book.)
DTC include SAE controlled codes and Manufac-
ture controlled codes.

SAE controlled codes must be set as prescribed by
the SAE, while Manufacturer controlled codes can
be set freely by the manufacturer within the pre-
scribed limits (See DTC chart on page DI-14).
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 DTC use 2 trip detection
logic* to prevent erroneous detection and ensure
thorough malfunction detection.
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. By switching the ECM to check mode when trouble-
shooting, the technician can cause the MIL to light
up for a malfunction that is only detected once or
momentarily (TOYOTA hand-held tester only) (See
page DI-3).

e *2trip detection logic:

When a logic malfunction is first detected, the mal-
function is temporarily stored in the ECM memory.
If the same malfunction is detected again during the
second drive test, this second detection causes the
MIL to light up.

»  The 2 trip repeats the same mode a 2nd time. (How-
ever, the IG switch must be turned OFF between the
1st trip and 2nd trip).

. Freeze frame data:

Freeze frame data records the engine condition
when a misfire (DTC P0300 - P0304) or fuel trim
malfunction (DTC P0171, P0172), or other malfunc-
tion (first malfunction only), is detected.

. Because freeze frame data records the engine
conditions (fuel system, calculator 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 diagnostic
codes are given in the applicable diagnostic chart,
these should be followed.

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

(1) DTC other than fuel trim malfunction (DTC P0171,
P0172), EGR (DTC P0401, P0402), and misfire
(DTC P0O300 - P0304).

(2 Fuel trim malfunction (DTC P0171, P0172) and
EGR (DTC P0401, P0402).

(8) Misfire (DTC P0300 — P0304).

Check the DLCS3.

The vehicle’s ECM uses V.P.W. (Variable Pulse Width) for

communication to comply with SAE J1850. The terminal

arrangement of DLC3 complies with SAE J1962 and

matches the V.P.W. format.
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Terminal No. Connection / Voltage or Resistance Condition
2 Bus @ Line / Pulse generation During transmission
4 Chassis Ground / <> Body Ground 1 Q or less Always
5 Signal Ground / <> Body Ground 1 Q or less Always
16 Battery Positive / <> Body Ground 9 ~ 14V Always
HINT:

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

2. INSPECT DIAGNOSIS (Normal Mode)
(@) Check the MIL.
(1)  The MIL comes on when the ignition switch is turned
ON and the engine is not running.
HINT:
If the MIL does not light up, troubleshoot the combination meter.
(2) When the engine is started, the MIL should go off.
If the lamp remains on,the diagnosis system has
detected a malfunction or abnormality in the sys-
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tem.
(b) Check the DTC.
NOTICE:
TOYOTA hand-held tester only:
When the diagnosis system is switched from normal mode
to check mode, it erases all DTC and freezed frame data re-
corded in normal mode. So before switching modes, al-
ways check the DTC and freezed frame data, and note them
down.

(1) Prepare the OBDII scan tool (complying with SAE
J1978) or TOYOTA hand-held tester.

(20 Connect the OBDII scan tool or TOYOTA hand-
held tester to DLC3 at the lower of the instrument
panel.

(83)  Turn the ignition switch ON and turn the OBDII scan
tool or TOYOTA hand-held tester switch ON.

(4) Use the OBDII scan tool or TOYOTA hand-held tes-
ter to check the DTC and freezed frame data, note
them down.

(5) See page DI-14 to confirm the details of the
DTC.
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Flashing

ON
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0.13 Seconds
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NOTICE:
When simulating symptoms with an OBDII scan tool (Ex-
cluding TOYOTA hand-held tester) to check the DTC, use
normal mode. For codes 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 simu-
lation process again. When the problem has been simu-
lated twice, the MIL lights up and the DTC are recorded in
the ECM.
3. INSPECT DIAGNOSIS (Check Mode)
HINT:
TOYOTA Hand-Held Tester only:
Compared to the normal mode, the check mode has an in-
creased sensitivity to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check mode.
(@) Check the DTC.
(1) Initial conditions.
. Battery positive voltage 11 V or more.
»  Throttle valve fully closed.
»  Transmission in park or neutral position.
e Air conditioning switched OFF.
(2)  Turn ignition switch OFF.
(8) Prepare the TOYOTA hand-held tester.

(4) Connect the TOYOTA hand-held tester to DLCS3 at
the lower of the instrument panel.

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

(6) Switch the TOYOTA hand-held tester normal mode
to check mode. (Check that the MIL flashes.)

(7) Start the engine. (The MIL goes out after the engine
starts.)

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

NOTICE:
Leave the ignition switch ON until you have checked the
DTC, etc.

(9) After simulating the malfunction conditions, use the
TOYOTA hand-held tester diagnosis selector to
check the DTC 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 mode to
normal mode, so all diagnostic codes, etc. are erased.
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(10) After checking the DTC, inspect the applicable cir-

cuit.

(b) Clear the DTC.
The following actions will erase the DTC and freezed
frame data.

(1)

Operating the OBDII scan tool (complying with SAE

J1978) or TOYOTA hand-held tester to erase the
codes.
(See the OBDII scan tool’s instruction book for oper-
ating instructions.)

(2)
NOTICE:

Disconnecting the battery terminals or EFI fuse.

If the TOYOTA hand-held tester switches the ECM from
normal mode to check mode or vice-versa, or it the ignition
switch is turned from ON to ACC or OFF during check
mode, the DTC and freezed frame data will be erased.

4. FAIL-SAFE CHART
If any of the following codes is recorded, the ECM enters fail-sate mode.

DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions

P0105 Ignition timing fixed at 5° BTDC Returned to normal condition

P0O110 Intake air temp. is fixed at 68°F (20°C) Returned to normal condition

PO115 Engine coolant temp. is fixed at 176°F (80°C) Returned to normal condition
The following condition must be repeated at least

P0120 VTA s fixed at 0° 2 times consecutively

s ixed When closed throttle position switch is ON:

01V =VTA =095V

P0325 Max. timing retardation Ignition switch OFF

P1300 Fuel cut IGF signal is detected for 1 ignition

5. CHECK FOR INTERMITTENT PROBLEMS
TOYOTA hand-held tester only:

By putting the vehicle’s ECM in check mode, 1 trip detection logic possible instead of 2 trip detection logic
and sensitivity to detect open circuit is increased. This makes it easier to detect intermittent problems.
Clear the diagnostic trouble codes (See page DI-3)

(1)
2
3

N N A~~~
(22 H
— — ~— ~— ~—

Set the check mode (See page DI-3)
Perform a simulation test (See page IN-20)

Check the connector and terminal inspection (See page IN-30)
Visual check and contact pressure (See page IN-30)

Handle the connector (See page IN-30)

1996 RAV4 (RM447U)
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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 trouble-
shooting.

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

NO> Charge or replace battery.

YES

2 |Is engine cranked?

shoot.

N0> Proceed to STARTING and continue to trouble-

YES

3 |[Does engine start?

NO> Go to step 7.

YES

1996 RAV4 (RM447U)



DI-9

DIAGNOSTICS - ENGINE

4 Check air filter.

P00495

PREPARATION:

Remove air filter.

CHECK:

Visually check that the air cleaner element is not excessively
dirty or oily.

HINT:

If necessary, clean element with compressed air.

First blow from inside thoroughly,then blow from outside of ele-
ment.

@

NG> Repair or replace.

5 [Check idle speed.

1996 RAV4 (RM447U)

PREPARATION:

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

(c) Switch off air conditioning.
(
(

d) Shift transmission into "N” position.
e) Connect the OBDII scan tool or TOYOTA hand-held tes-
ter to DLC3 on the vehicle.
CHECK:
Use CURRENT DATA to check the engine idle speed.
OK:
Idling speed: 650 — 750 rpm

NG Proceed to matrix chart of problem symptoms
on page DI-20.
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6 | Check ignition timing.

PREPARATION:
=N TE1 Y (@) Warm up engine to normal operating temperature.

| ﬁ"l b)  Shift transmission into "N” position.
@ @@a s}

Keep the engine speed at idle.

f )
E1 \ d) Using SST, connect terminals TE1 and E1 of DLCA1.
/ S SST 09843-18020

(e) Using a timing light, connect the tester to No.1 high-ten-
sion cord.

CHECK:

Check ignition timing.

OK:
Ignition timing: 10° BTDC at idle

So1ze1 A04480 NG> zrr‘gc;?ed to IGNITION and continue to trouble-

E

Proceed to matrix chart of problem symp-
toms on page DI-20.

1996 RAV4 (RM447U)
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7 [ Check fuel pressure.

Fuel Inlet Hose

S01830

@

PREPARATION:

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

(b)  Turn ignition switch ON.

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

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

(e) If you have no TOYOTA hand-held tester, connect the
positive (+) and negative (-) leads from the battery to the
fuel pump connector (See page SF-5).

CHECK:

Check for fuel pressure in the inlet hose when it is pinched off.

HINT:

At this time, you will hear a fuel flowing noise.

NG Proceed to page SF-5 and continue to trouble-
shoot.

8 | Check for spark.

P25066

E

PREPARATION:

a) Disconnect the high—tension cord from spark plug.

b) Remove spark plug.

c) Install spark plug to high—tension cord.

d) Disconnect 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, do not crank the engine for more than 5 -
10 seconds at a time.

~ o~ o~ o~

shoot.

NG> Proceed to page IG-1 and continue to trouble-

Proceed to matrix chart of problem systems

on page DI-20.

1996 RAV4 (RM447U)
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7. ENGINE OPERATING CONDITION

NOTICE:

The value given below for "Normal Condition” are representative values, so a vehicle may still be
normal even it 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.

(@) CARB Mandated Signals

TOYOTA hand-held tester display

Measurement Item

Normal Condition *

Fuel System Bank 1

FUEL SYS #1 OPEN: Air-fuel ratio feedback stopped Idling after warning up: CLOSED
CLOSED: Air-fuel ratio feedback operating
Iculator Load:
CALC LOAD ga o at 'Ort : " | ttion of \diing: 20.7 - 48.4 %
r n of max.
urrent Intake airvolume as & proportion ot maX. | g ving without load (2,500 rpm) : 17.7 - 45.3 %
intake air volume
COOLANT TEMP Engine Coolant Temperature Sensor Value After warning up: 80 - 95°C (176 - 203°F)
SHORT FT #1 Short-term Fuel Trim Bank 1 0+20%
LONG FT #1 Long-term Fuel Trim Bank 1 0+20%
ENGINE SPD Engine Speed Idling: 700 = 50 rpm
VEHICLE SPD Vehicle Speed Vehicle Stopped: 0 km/h (0 mph)
Ignition Advance
IGN ADVANCE Idling: BTDC 0 - 10°
G c Ignition Timing of Cylinder No.1 ng
INTAKE AIR Intake Air Temperature Sensor Value Equivalent to Ambient Temp.
. . Idling: 21 - 49 kPa
MAP Absolute Pressure Inside Intake Manifold

Racing without load (2,500 rpm): 17 - 46 kPa

THROTTLE POS

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

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

Voltage Output of Oxygen Sensor

Bank 1, Sensor 2

Idling: 0.1 - 0.9V
02s B1, St Bnak 1,Sensor 1 dling: 0 0.9
O2FT B1. St Oxygen Sensor Fuel Trim Bank 1, Sensor 1 0 + 20 %
’ (Same as SHORT FT #1) e
Voltage Output of Oxygen Sensor
02S B1, S2 geuip ¥o Driving 50 km/h (31 mph): 0.1 - 0.9 V

*: 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.

1996 RAV4 (RM447U)
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(b) TOYOTA Enhanced Signals

TOYOTA hand-held tester display

Measurement Item

Normal Condition *

MISFIRE RPM Engine RPM for first misfire range Misfire 0: 0 RPM
MISFIRE LOAD Engine load for first misfire range Misfire 0: 9 g/r
INJECTOR Fuel injection time for cylinder No.1 Idling: 1.9 - 3.3 ms

IAC DUTY RATIO

Intake Air Control Valve Duty Ratio Opening
ratio rotary solenoid type IAC valve

Idling: 25 - 60 %

STARTER SIG Starter Signal Cranking: ON
A/C SIG A/C Switch Signal A/C ON: ON
PNP SW Park / Neutral Position Switch Signal P or N position: ON
ELCTRCL LOAD SIG Electrical Load Signal Defogger S/W ON: 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 operating: ON
closed, during deceleration
FC TAU Fuel Cut TAU: Fuel cut during very light load Fuel cut operating: ON
CYL#1
cvL#2 Ab | luti riation for h cylinder 0 %
CYLA3 normal revolution variation for each cylinde o
CYL#4
Total number of ignitions for every 1,000
IGNITION . 0 - 2,000
revolutions
EGR SYSTEM EGR system operating condition Idling: OFF
FUEL PUMP Fuel Pump Signal Idling: ON

EVAP (PURGE) VSV

EVAP VSV Signal

VSV operating: ON

VAPOR PRESS VSV

Vapor Pressure VSV Signal

VSV operating: ON

switch from rich to lean.

A/C CUT SIG A/C Cut Signal A/C S/W OFF: ON
Total Fuel Trim Bank 1: Average value for fuel .
TOTAL FT B1 ) Idling: 0.8 - 1.2
trim system of bank 1
Oxygen Sensor Lean Rich Bank 1, Sensor 1
02 LR Bf, St Response time for oxygen sensor output to Idling after warned up: 0 - 1,000 msec.
switch from lean to rich.
Oxygen Sensor Rich Lean Bank 1, Sensor 1
O2 RL Bf, St Response time for oxygen sensor output to Idling after warned up: 0 - 1,000 msec.

*: If 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.

1996 RAV4 (RM447U)
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DIAGNOSTIC TROUBLE CODE CHART

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.

SAE DEFINED

DI3Z8-02

DTC No. .
Detection ltem Trouble Area MIL Memory
(See Page)
Manifold Absolute
.  Open or short in Manifold absolute pressure sensor circuit
P0105 Pressure / Barometric )
o » Manifold absolute pressure sensor O O
(DI-21) Pressure Circuit
. *ECM
Malfunction
Manifold Absolute
P0O106 Pressure / Barometric
(DI-24) Pressure Circuit » Manifold absolute pressure sensor O O
Ranger / Performance
Problem
* Open or short in take air temp. sensor circuit
P0O110 Intake Air Temp. Circuit | f ke ai t ! I P reul O o
« Intake air temp. sensor
(DI-25) | Malfunction e P

» Open or short in engine coolant temp. sensor circuit

PO115 Engine Coolant Temp. Circuit Engine coolant temp. sensor O o
* Engin .
(DI-29) | Malfunction 9 P
«ECM
PO116 Engine Coolant Temp. Circuit * Engine coolant temp. sensor O o
(DI-33) Range / Performance Problem * Cooling system
P0120 Throttle / Pedal Position * Open or short in throttle position sensor circuit
(DI-34) Sensor / Switch "A” Circuit * Throttle position sensor O * @)
Malfunction «ECM
PO121 Throttle / Pedal Position
(DI-38) Sensor / Switch "A” Circuit * Throttle position sensor O * @)
Range / Performance Problem
P0125 Insufficient Coolant Temp. for * Open or short in oxygen sensor circuit O o
(DI-39) Closed Loop Fuel Control » Oxygen sensor
Oxygen Sensor Circuit Malfunc-
P0130 t,::llg tred! ! » Oxygen sensor O o
i
(DI-42) * Fuel trim malfunction
(Bank 1 Sensor 1)
Oxygen Sensor Circuit Slo
P0133 Y9 reutt Slow 1
(DI-45) Response » Oxygen sensor o * O
(Bank 1 Sensor 1)
Oxygen Sensor Circuit
P0136 ygen: redt
(DI_46) Malfunction » Oxygen sensor O * O
(Bank 1 Sensor 2)
« Air Intake (hose loose)
* Fuel line pressure
P0O171 System too Lean « Injector blockage O o
(DI-48) (Fuel Trim) » Oxygen sensor malfunction

» Manifold absolute pressure sensor
* Engine coolant temp. sensor

*1: MIL lights up

1996 RAV4 (RM447U)



DIAGNOSTICS - ENGINE

DI-15

DTC No. Detection Item Trouble Area MIL Memory
(See Page)
¢ Fuel line pressure
PO172 System too Rich « Injector blockage, leak . .
(DI_48) (Fuel Trim) . Oxygen sensor malfunction O O
» Manifold absolute pressure sensor
* Engine coolant temp. sensor
P0300 | Random /Muttiple * Ignition system
(DI-51) | Cylinder Misfire Detected * Injector
¢ Fuel line pressure
o *EGR
P0301 MISfII’.e Detected « Compression pressure O *2 o
P0302 N CyI!nder ! * Valve clearance not to specification
P0303 - CyI!nder 2 «Valve timing
P0304 - Cylinder 3 » Manifold absolute pressure sensor
(DI-51) - Cylinder 4 .
* Engine coolant temp. sensor
P0325 Knock Sensor 1 Gircuit * Open or short in knock sensor 1 circuit
) » Knock sensor 1 (looseness) O * O
(DI1-56) Malfunction
«ECM
 Open or short in crankshaft position sensor circuit
P0335 Crankshaft Position Sensor « Crankshaft position sensor O o
(DI-59) "A” Circuit Malfunction « Starter
«ECM
P0336 Camshaft Position Sensor « Distributor O o
(DI-62) Circuit Range / Performance « ECM malfunction (for back up)
* Open or short in camshaft position sensor circuit
P0340 Camshaft Position Sensor » Camshaft position sensor O o
(DI-63) Circuit Malfunction « Starter
«ECM
* EGR valve stuck close
* Open or short in VSV circuit for EGR
P0401 Exhaust Gas Recirculation Vacuum or EGR hose disconnected O+ o
(DI-65) Flow Insufficient Detected » Manifold absolute pressure sensor
*EGR VSV open or close malfunction
«ECM
* EGR valve stuck open
P0402 Exhaust Gas Recirculation «Vacuum or EGR hose is connected to wrong post O o
(DI-71) Flow Excessive Detected » Manifold absolute pressure sensor
«ECM
| o
(DI-73) Below Threshold
» Oxygen sensor
« Vapor pressure sensor
« Fuel tank cap incorrectly installed
« Fuel tank cap cracked or damaged
P0440 Evaporative Emission Control * Vacuum hose cracked, holed, blocked, damaged or O o
(DI-76) System Malfunction disconnected
* Hose or tube cracked, holed, damaged or loose
« Fuel tank cracked, holed, or damaged
* Charcoal canister cracked, holed or damaged

*1: MIL lights up
*2: MIL lights up or blinking
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DTC No.
Detection ltem Trouble Area MIL Memory
(See Page)
* Open or short in VSV circuit for vapor pressure sensor
P0441 Evaporative Emission Control *«\/SV for vapor pressure sensor
(DI-82) System Incorrect Purge Flow « Open or short in vapor pressure sensor circuit
« Vapor pressure sensor
* Open or short in VSV circuit for EVAP O O
P0446 Evaporative Emission Control * VSV for EVAP
(DI-89) System Vent Control » Vacuum hose cracked, holed, blocked, damaged or
Malfunction disconnected
* Charcoal canister cracked, holed or damaged
P0450 Evaporative Emission Control « Open or short in vapor pressure sensor circuit
(DI-92) System Pressure Sensor « Vapor pressure sensor O O
Malfunction «ECM
* Open or short in vehicle speed sensor circuit
P0500 Vehicle Speed Sensor « Vehicle speed sensor O o
(DI-94) Malfunction « Combination meter
«ECM
«|AC valve is stuck or closed
P0505 ldle Control Svstem Malfunction * Open or short in IAC valve circuit O o
uncti
(DI-97) 4 * Open or short AC1 single circuit
« Air intake (hose loose)
*1: MIL lights up
MANUFACTURER DEFINED
DTC No.
Detection Item Trouble Area MIL Memory
(See Page)
P1300 *Open or short in IGF or IGT circuit from igniter to ECM
Ignition Circuit Malfunction « Igniter O O
(DI-100) ECM
P1500 * Open or short in starter signal circuit
Starter Signal Circuit Malfunction [« Open or short in ignition switch or starter relay circuit O * O
(DI-105) “ECM
P1600 ) * Open in back up power source circuit
ECM BATT Malfuncti *
(DI-108) C alfunction <ECM O O
e Short i k tral iti itch circuit
P1780 Park / Neutral Position Switch i Ok /In pe;r I/ neL.Jt.ra pos; |:1>n swifeh airedt O o
(DI-110) | Malfunction EEC“M neutratposttion switc

*1: MIL lights up

1996 RAV4 (RM447U)
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DIAGNOSTICS - ENGINE
PARTS LOCATION
Manifold Absolute . .
Pressure Sensor Ignition Coil
Igniter Vapor Pressure
Throttte Position ECM Sensor

Sensor

Intake Air Temp.
Sensor

VSV for EGR

DLC1

Ingector

Sensor

Crankshaft Position ~s‘

Oxygen Sensor
(Bank 1 Sensor 1)

Oxygen Sensor
(Bank 1 Sensor 2)

Knock Sensor

Park/Neutral
Position Switch

Ignition Switch

Combination Meter

DLC3

VSV for Vapor
Pressure Sensor

VSV for EVAP

Circuit Opening
Relay

Idle Air Control

Valve
b EFl Main Relay
Distributor
- No.1 Vehicle Speed Sensor

Engine Coolant Temp. Sensor

A15826

1996 RAV4 (RM447U)
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TERMINALS OF ECM

DI3ZA-02

B |

n
13[12[1fo]9l8]7[6[5]al3]2][1]|18]7[6]5]4[3]2 11[10{ 9[8]7]6]5[4][3] 2]
|26 25(24(23]22]21]20[19]18]17]16}15]|14] |16]15 14T13 12|11}10 22]21|20{19]18|17{16]15{14|13 12JI

1= §

S a—— — - "

A07400
Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)

BATT (E6-1) — E1 (E4-14) R-W < BR Always 9~14

+B (E6-12) - E1 (E4-14) B-R < BR IG switch ON 9~14

VC (E5-1) - E2 (E5-9) Y < BR IG switch ON 45~55

IG switch ON 0308
Throttle valve fully closed. o
VTA (E5-11) - E2 (E5-9) L-R< BR -
IG switch ON 3049
Throttle valve fully open. e
IG switch ON 3.3~39
PIM (E5-2) - E2 (E5-9) LG-R < BR Apply vacuum 26.7 kpa 2531
(200 mmHg, 7.9 in. Hg) D

THA (E5-3) - E2 (E5-9) Y-B < BR Idling, Intake air temp. 20°C (68°F) 05~34

THW (E5-4) - E2 (E5-9) W« BR Idling, Engine coolant temp. 80°C (176°F) 02~1.0

STA (E6-11) - E1 (E4-14) B-W (M/T) <> BR | Cranking 6.0 or more

STA (E6-11) - E1 (E4-14) B (A/T) & BR Cranking 6.0 or more

IG switch ON 9~14
#10 (E4-12) - EO1 (E4-13) B-R < BR i Pulse generation
n
no (See page DI-51)
IG switch ON 9~14
#20 (E4-11) - EO1 (E4-13) B-Y < BR i Pulse generation
n
no (See page DI-51)
IG switch ON 9~14
#30 (E4-25) - EO1 (E4-13) B-R < BR \diin Pulse generation
i
9 (See page DI-51)
IG switch ON 9~14
#40 (E4-24) - EO1 (E4-13) B-Y < BR \diin Pulse generation
i
9 (See page DI-51)
Pulse generation
IGT (E4-20) - E1 (E4-14 B« BR Idli
GT( 0 ( ) < diing (See page DI-100)
IG switch ON 4555
Disconnect igniter connector R
IGF (E4-3) - E1 (E4-14) L-Y < BR -
Idlin Pulse generation
9 (See page DI-100)
Pulse generation
E4-5) - NES (E4-14 B Idli
GO (E4-5) o ) ©G diing (See page DI-59)
Pulse generation

NE® (E4-4) - NES (E4-17 R Idli

D ) o ) ©G diing (See page DI-59)

1996 RAV4 (RM447U)
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DI-19

FC (E6-14) - E1 (E4-14) G-R < BR IG switch ON 9~14
EGR (E4-23) - E1 (E4-14) B-W < BR IG switch ON 0-~3
ISCC (E4-9) - E1 (E4-14 By,pR || SWitthON 9-14
(E4-9) - (E4-14) e Disconnect E4 of ECM connector -
ISCO (E4-10) - E1 (E4-14 B-LoBR | Switeh ON 9-14
(4-10) - (E4-14) - Disconnect E4 of ECM connector -
Maintain engine speed at 2,500 rpm for 2 mins. after )
OX1 (E5-6) - E1 (E4-14) B < BR ) Pulse generation
warning up.
Maintain engine speed at 2,500 rpm for 2 mins. after )
OX2 (E5-5) - E1 (E4-14) B < BR ) Pulse generation
warning up.
KNK (E5-10) - E1 (E4-14) B < BR Idli Pulse generation
-10) - - “ in
9 (See page DI-56)
IG switch ON 9-14
Other shift position in "P” , ”"N” position -
*NSW (E6-22) - E1 (E4-14) B-W < BR -
IG switch ON 0-30
Shift position in "P” , ”"N” position e
SPD (E6-9) - E1 (E4-14) V-W & BR IG switch ON Pulse generation
-9) - - -W o
Rotate driver wheel slowly. (See page DI-94)
TE1 (E5-15) - E1 (E4-14) L-W < BR IG switch ON 9~14
Idling 9~14
W (E6-5) - E1 (E4-14) G-R < BR -
IG switch ON Below 3.0
Idling, A/C switch ON Below 2.0
AC (E6-10) - E1 (E4-14) Y-G < BR - -
Idling, A/C switch OFF 9-~14
Idling, A/C switch ON 9~14
ACT (E6-21) - E1 (E4-14) R-Y < BR - -
Idling, A/C switch OFF Below 2.0
IG switch ON, O/D main switch pushed out 9~14
*OD2 (E6-7) - E1 (E4-14) LG < BR - - - -
IG switch ON, O/D main switch pushed in 0-~3
IG switch ON, Cruise control ECU no request O/D cut 9~14
*OD1 (E6-20) - E1 (E4-14) Y-B < BR - -
IG switch ON, Cruise control ECU request O/D cut 0~3
EVP (E4-22) - E1 (E4-14) P < BR IG switch ON 9~14
TPC (E5-8) - E1 (E4-14) R-W < BR IG switch ON 9~14
IG switch ON, Disconnect vacuum hose from vapor 0937
pressure sensor ’ '
PTNK (E5-7) - E2 (E5-9) L-Y < BR Apply vacuum
(4.0 kPa, 30 mmHg, 1.18 in. Hg) Below 0.5
(less than 66.7 kPa, 500 mmHg, 19.7 in. Hg)
Defogger switch and taillight switch ON 75~14
ELS (E6-17) - E1 (E4-14) B < BR - — -
Defogger switch and taillight switch OFF 0~15
SDL (E6-16) — E1 (E4-14) W« BR During transmission Pules generation

* A/T only
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PROBLEM SYMPTOMS TABLE

When the malfunction code is not confirmed the DTC check and the problem still can not be confirmed in
the basic inspection, then proceed to this step and perform troubleshooting according to the numbered order
given in the table below.

DI3ZB-02

Symptom Suspect Area See page

Does not start (Engine does not crank 1. Starter and starter relay ST Section
1. ECM power source circuit DI-113
Does not start (No combustion) 2. Fuel pump control circuit DI-116
3. Engine control module (ECM) IN-30
Does not start (No complete combustion) 1. Fuel pump control circuit DI-116
Difficult to start (Enai K I 1. Fuel pump control circuit DI-116

ngine cranks norma
fficult to start (Engine cranks no ) 2. Compression EM-3
Difficult to start (Cold . 1. Starter signal circuit DI-105
ifficult to start (Cold engine) 2. Fuel pump control circuit DI-116
Difficult to start (Hot . 1. Starter signal circuit DI-105
ifficult to start (Hot engine) 2. Fuel pump control circuit DI-116
Poor idling (Hiah ine idl d 1. A/C signal circuit AC-64
oor idling (High engine idle speed) 2. ECM power source circuit DI-113
Poor idiing (L ine idl ’ 1. A/C signal circuit AC-64
coridiing (Low engine idle speed) 2. Fuel pump control circuit DI-116
Poor idling (Rough idii 1. Compression EM-3
cor idiing (Rough idling) 2. Fuel pump control circuit DI-116
Poor idli Hunti 1. ECM power source circuit DI-113
coridling (Hunting) 2. Fuel pump control circuit DI-116
1. Fuel pump control circuit DI-116
Poor Driveability (Hesitation / Poor acceleration) 2. AT faulty DI-141
3. A/C cut control circuit DI-122
Poor Driveability (Surging) 1. Fuel pump control circuit DI-116
Engine stall (Soon after starting) 1. Fuel pump control circuit DI-116
Engi tall (During A/C i 1. A/C signal circuit AC-64
ration

ngine stall (During operation) 2. Engine control module (ECM) IN-30

1996 RAV4 (RM447U)
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DI3ZC-01

CIRCUIT INSPECTION

DTC P0105 | Manifold Absolute Pressure / Barometric
Pressure Circuit Malfunction

CIRCUIT DESCRIPTION

By a built-in sensor unit, the manifold absolute pressure sensor
V) ] detects the intake manifold pressure as a voltage. The ECM
then determines the basic injection duration and basic injection
896)+ . —» advance angle based on this voltage. Since the manifold abso-
o O[T T~ f } lute pressure sensor does not use the atmospheric pressure as
E o 4:'________ } a criterion, but senses the absolute pressure inside the intake
S 1 | { manifold (the pressure in proportion to the present absolute
‘g 1.24+— } vacuum 0) , it is not influenced by fluctuations in the atmospher-
g i i !mmHg ic pressure due to high altitude and other factors. This permits
' - - it to control the air-fuel ratio at the proper lever under all condi-
15.0 45.0 759 (.840) tions.
. - kPa
20 60 100(112)
Manifold Absolute Pressure
P01242
DTC No. DTC Detecting Condition Trouble Area
* Open or short in manifold absolute pressure sensor circuit
P0105 Open or short manifold absolute pressure sensor circuit » Manifold absolute pressure sensor
<ECM

If the ECM detects DTC "P0105” it operates the fail safe function, keeping the ignition timing and injection
volume constant and making it possible to drive the vehicle.

HINT:
After confirming DTC P0105 use the OBDII scan tool or TOYOTA hand-held tester to confirm the manifold

absolute pressure from "CURRENT DATA”.

Manifold Absolute Pressure
0 kpa PIM circuit short

Malfunction

VC circuit open or short

130 kpa or more PIM circuit open
E2 circuit open

1996 RAV4 (RM447U)
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WIRING DIAGRAM

) ECM
Manifold Absolute Pressure Sensor
5V
1
I Y =y ve
2 LG-R 2 PIM :
f - {E5 ]
11 BR N[
® O E5
U
P25423

INSPECTION PROCEDURE

HINT:
If DTC P0105, PO110, P0115, P0120 are output simultaneously, E2 (sensor ground) may be open.

1 Connect OBDII scan tool or TOYOTA hand-held tester, and read value of man-
ifold absolute pressure.

PREPARATION:
(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLCS.
(b)  Turn ignition switch ON and OBDII scan tool or TOYOTA hand-held tester main switch ON.
CHECK.:
Read value of manifold absolute pressure on the OBDII scan tool or TOYOTA hand-held tester.
OK:

Same as atmospheric pressure.

@

2 | Check voltage between terminals VC and E2 of ECM connector.

(See page DI-3).

OK> Check for intermittent problems

ON PREPARATION:
@ (@) Remove side trim cover (See page SF-61).
(b)  Turn ignition switch ON.
CHECK.:
Measure voltage between terminals VC and E2 of ECM con-
nector.
OK:
Voltage : 4.5 - 5.5V
Pao721 A00389
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DIAGNOSTICS - ENGINE

NG> Check and replace ECM (See page IN-30).

@

3 [ Check voltage between terminals PIM and E2 of ECM connector.

PREPARATION:

ON
@
= (b)
y | 00

OK:

BE6653
P23722 A00390

Remove side trim cover (See page SF-61).
Turn ignition switch ON.

CHECK:
Measure voltage between terminals PIM and E2 of ECM con-
nector.

Voltage : 3.3 -39V

OK> Check and replace ECM (See page IN-30).

@

pressure sensor and ECM.

4 | Check for open and short in harness and connector between manifold absolute

NG> Repair or replace harness or connector.

@

Replace manifold absolute pressure sensor.

1996 RAV4 (RM447U)
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DI3ZD-01

DTC P0106 | Manifold Absolute Pressure Circuit Range/
Performance Problem

CIRCUIT DESCRIPTION

Refer to Manifold Absolute Pressure / Barometric Pressure Circuit Malfunction on page DI-21.

DTC No. DTC Detecting Condition Trouble Area

After the engine is warmed up, conditions (a) and (b) continue
with engine speed 400 ~ 1,000 rpm

(2 trip detection logic)

(a) Throttle valve fully closed

(b) Manifold absolute pressure sensor output > 3.0 V

P0106 — - - - * Manifold absolute pressure sensor.
Condition (c) and (d) continue with engine speed 2,500 rpm or

less

(2 trip detection logic)

(c) VTA>1.8

(d) Manifold absolute pressure sensor output < 1.0 V

WIRING DIAGRAM

Refer to Manifold Absolute Pressure / Barometric Pressure Circuit Malfunction on page DI-21.

INSPECTION PROCEDURE

HINT:

If DTC "P0105” (Manifold Absolute Pressure / Barometric Pressure Circuit Malfunction) and "P0106” (Man-
ifold Absolute Pressure / Barometric Pressure Circuit Range / Performance Problem) are output simulta-
neously, manifold absolute pressure sensor circuit may be open.

Perform troubleshooting of DTC P0105 first.

1 | Are there any other codes (besides DTC P0106) being output?

@

Replace manifold absolute pressure sensor.

YES> Go to relevant DTC chart.
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DTC P0110 | Intake Air Temp. Circuit Malfunction
CIRCUIT DESCRIPTION
The intake air temp. sensor is built into the air cleaner cap and
(fig. 1) senses the intake air temperature.
A thermistor built in the sensor changes the resistance value
30 according to the intake air temperature.
201 The lower the intake air temperature, the greater the thermistor
a 1ot Acceptable resistance value, and the higher the intake air temperature, the
° F lower the thermistor resistance value (See Fig. 1.).
‘% 2 The intake air temperature sensor is connected to the ECM
% ol (See next page). The 5 V power source voltage in the ECM is
e applied to the intake air temperature sensor from the terminal
= THA via a resistor R.
05F That is , the resistor R and the intake air temperature sensor are
031 connected in series. When the resistance value of the intake air
021 temperature sensor changes in accordance with changes in the
01" intake air temperature, the potential at terminal THA also
Y M — changes. Based on this signal, the ECM increases the fuel in-
20 0 20 40 60 80 100 L . . . . .
(-4) (32) (68) (104)(140) (176) (212) jection volume to improve driveability during cold engine opera-
o tion.

Temperature “C (F) | If the ECM detects the DTC "P0110”, it operates the fail safe
function in which the intake air temperature is assumed to be
20°C (68°F).

Intake Air Temp. Resistance Voltage

°C (°F) (kQ) (V)

-20 (-4) 16.2 4.3

0(32) 5.9 3.4

20 (68) 25 24

40 (104) 1.1 1.4

60 (140) 0.6 0.9

80 (176) 0.3 0.5

100 (212) 0.2 0.3

DTC No. DTC Detecting Condition Trouble Area
* Open or short in intake air temp. sensor circuit
PO110 Open or short in intake air temp. sensor circuit « Intake air temp. sensor
«ECM
HINT:

After confirming DTC P0110 use the OBDII scan tool or TOYOTA hand-held tester to confirm the intake air
temperature from "CURRENT DATA”.

Temperature Displayed Malfunction
-40°C (- 40°F) Open circuit
140°C (284°F) or more Short circuit
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WIRING DIAGRAM

ECM
Intake Air Temp. Sensor 5V
— 5 R
2 Y-B @) HA
> E5

9

'’ E5 E2
L L e
—

P19745

INSPECTION PROCEDURE

HINT:

If DTC "P0105” (Manifold Absolute Pressure / Barometric Pressure Circuit Malfunction), "P0110” (Intake Air
Temp. Circuit Malfunction), "P0115” (Engine Coolant Temp. Circuit Malfunction), "P0120” (Throttle / Pedal
Position Sensor / Switch "A” Circuit Malfunction) are output simultaneously, E2 (sensor ground) may be
open.

1 Connect the OBDII scan tool or TOYOTA hand-held tester, and read value of
intake air temperature.

PREPARATION:
(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLCS.
(b)  Turn ignition switch ON and OBDII scan tool or TOYOTA hand-held tester main switch ON.
CHECK.:
Read temperature value on the OBDII scan tool or TOYOTA hand-held tester.
OK:
Same as actual intake air temperature.
HINT:
« If there is open circuit, OBDII scan tool or TOYOTA hand-held tester indicates — 40°C (- 40°F).
. If there is short circuit, OBDII scan tool or TOYOTA hand-held tester indicates 140°C (284°F) or more.

140°C (284°F) .... Go to step 4.

NG> -40°C (- 40°F) .... Go to step 2.

OK
~_—

Check for intermittent problems.
(See page DI-3).
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2 [ Check for open in harness or ECM.
PREPARATION:

@ON

Intake Air
Temp. Sensor

(a) Disconnect the intake air temp. sensor connector.

(b) Connect sensor wire harness terminals together.

(¢)  Turn ignition switch ON.

CHECK:

Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.

OK:

BE6653

F17055 A00391

B

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

OK>

Confirm good connection at sensor.
If OK, replace intake air temp. sensor.

3 [Check for open in harness or ECM.

ON

%

Intake Air
Temp. Sensor

I

(AT n N suaae A W
00000000000 UHD%H

THA E2

BE6653
FI7057

P23723 A00392

B

PREPARATION:
(@) Remove side trim cover (See page SF-61).
(b) Connect between terminals THA and E2 of ECM connec-
tor.
HINT:
Intake air temp. sensor connector is disconnected. Before
checking do a visual and contact pressure check for the ECM
connector (See page IN-30).
(¢)  Turn ignition switch ON.
CHECK:
Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.
OK:
Temperature value : 140°C (294°F) or more

OK>

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

Confirm good connection at ECM.
If OK, replace ECM.

1990 RAV4  (RvVi44/7U)
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4 Check for short in harness and ECM.

PREPARATION:

ON
@ (a) Disconnect the intake air temp. sensor connector.
Intake Air oM (b)  Turn ignition switch ON.
Temp. Sensor CHECK:

Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.
OK:

Temperature value : - 40°C (- 40°F).

[

BE6653
F17054 A00393
OK> Replace intake air temp. sensor.

B

5 Check for short in harness or ECM.

PREPARATION:

ON
@ (@ Remove side trim cover (See page SF-61).
(b) Disconnect the E5 connector of ECM.
Intake Air HINT. o
Temp. Sensor Intake air temp. sensor connector is disconnected.
- (¢)  Turn ignition switch ON.

CHECK:
Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.
OK:
Temperature value: - 40°C (- 40°F)

|

f v i ——_
000000000000 JIH\I 0000000
00000000 DOC0000000E

(E5 connector

BE6653 OK> Repair or replace harness or connector.
FI 7056
P197585 A00394

B

Check and replace ECM
(See page IN-30).
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DI-29

DI3ZF-01

DTC

PO0115 | Engine Coolant Temp. Circuit Malfunction

CIRCUIT DESCRIPTION

A thermistor built into the engine coolant temperature sensor changes the resistance value according to the
engine coolant temperature.
The structure of the sensor and connection to the ECM is the same as in the intake air temp. circuit malfunc-
tion shown on page DI-25.
If the ECM detects the DTC P0115, it operates the fail safe function in which the engine coolant temp. is
assumed to be 80°C (176°F).

DTC No. DTC Detecting Condition Trouble Area
» Open or short in engine coolant temp. sensor circuit
PO115 Open or short in engine coolant temp. sensor circuit * Engine coolant temp. sensor
«ECM
HINT:

After confirming DTC P0115 use the OBDII scan tool or TOYOTA hand-held tester to confirm the engine

coolant temperature from "CURRENT DATA”.

]

12

4

E

BR 9

@) THW

Temperature Displayed Malfunction
-40°C (- 40°F) Open circuit
140°C (284°F) or more Short circuit
WIRING DIAGRAM
ECM
Engine Coolant Temp. Sensor 5V

—0

I

E5

.
____

P19746

INSPECTION PROCEDURE

HINT:

If DTC "P0105” (Manifold Absolute Pressure / Barometric Pressure Circuit Malfunction), "P0110” (Intake Air
Temp. Circuit Malfunction), "P0115” (Engine Coolant Temp. Circuit Malfunction), "P0120” (Throttle / Pedal
Position Sensor / Switch "A” Circuit Malfunction) are output simultaneously, E2 (sensor ground) may be

open.
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gine coolant temperatu

1 Connect the OBDII scan tool or TOYOTA hand-held tester, and read value of en-

re.

PREPARATION:

(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLCS.
(b)  Turn ignition switch ON and OBDII scan tool or TOYOTA hand-held tester main switch ON.

CHECK:

Read temperature value on the OBDII scan tool or TOYOTA hand-held tester.

OK:

Same as actual engine coolant temperature.

HINT:

« If there is open circuit, OBDII scan tool or TOYOTA hand-held tester indicates — 40°C (- 40°F).
. If there is short circuit, OBDII scan tool or TOYOTA hand-held tester indicates 140°C (284°F) or more.

@

140°C (284°F) or more .... Go to step 4.

NG> -40°C (- 40°F) .... Go to step 2.

Check for intermittent problems
(See page DI-3).

2 [ Check for open in harness or ECM.

@ON

Engine Coolant
Temp. Sensor

2 4
O (E3)

.
1

BE6653
FI7055

A00395

e ]

1996 RAV4 (RM447U)

PREPARATION:
(@) Disconnect the engine coolant temp. sensor connector.
(b) Connect sensor wire harness terminals together.
(¢)  Turn ignition switch ON.
CHECK:
Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.
OK:
Temperature value: 140°C (284°F) or more.

replace engine coolant temp. sensor.

OK> Confirm good connection at sensor. If OK,
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3 [ Check for open in harness or ECM.
PREPARATION:

@ON

Engine Coolant
Temp. Sensor

THW E2

BE6653
FI7057

P23724 A00396

@

(@) Remove side trim cover. (See page SF-61).
(b) Connect between terminals THW and E2 of ECM connec-
tor.
HINT:
Engine coolant temp. sensor connector is disconnected. Be-
fore checking, do a visual and contact pressure check for the
ECM connector (See page IN-30).
(¢)  Turn ignition switch ON.
CHECK:
Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.
OK:
Temperature value: 140°C (284°F) or more

OK>

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

Confirm good connection at ECM.
If OK, replace ECM.

4 Check for short in harness and ECM.

@ON

Engine Coolant
Temp. Sensor

BE6653
FI7054

A00397

e ]

1996 RAV4 (RM447U)

PREPARATION:
(@) Disconnect the engine coolant temp. sensor connector.
(b)  Turn ignition switch ON.
CHECK:
Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.
OK:
Temperature value : - 40°C (- 40°F)

ox )

Replace engine coolant temp. sensor.
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5 Check for short in harness or ECM.

ON PREPARATION:
@ (@ Remove side trim cover. (See page SF-61).
(b) Disconnect the E5 connector of ECM.
Engine Coolant HINT:

Temp. Sensor
o——O
o——0

1
i T

Engine coolant temp. sensor connector is disconnected.
(¢)  Turn ignition switch ON.
CHECK:
Read temperature value on the OBDII scan tool or TOYOTA
hand-held tester.
OK:
Temperature value : - 40°C (- 40°F)

@ connector

BE6653
FI7056
P19785 A00398 0K> Repair or replace harness or connector.

B

Check and replace ECM
(See page IN-30).
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DTC P0116 | Engine Coolant Temp. Circuit Range /
Performance Problem
CIRCUIT DESCRIPTION

Refer to Engine Coolant Temp. Circuit Malfunction on page DI-29.

DTC No. DTC Detecting Condition Trouble Area
If THW < -7°C (19.4°F), 20 minutes or more after starting
engine, engine coolant temp. sensor value is 20°C (68°F) or
less
(2 trip detection logic) « Engine coolant temp. sensor
P0O116

If THW = -7°C (19.4°F), 5 minutes or more after starting
engine, engine coolant temp. sensor value is 20°C (68°F) or

less
(2 trip detection logic)

« Cooling system

INSPECTION PROCEDURE

HINT:

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

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

@

YES>

Go to relevant DTC chart.

2 | Check thermostat (See page CO-11).

E

e )

Replace thermostat.

Replace engine coolant temp. sensor
(See page SF-49).
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DI3ZH-01

DTC P0120 | Throttle/Pedal Position Sensor/Switch ”A”
Circuit Malfunction
CIRCUIT DESCRIPTION
The throttle position sensor is mounted in the throttle body and
detects the throttle valve opening angle. When the throttle valve
is fully closed, a voltage of approximately 0.3 V - 0.8 V is ap-
'Sl'hrotttle Position ECM plied to terminal VTA of the ECM. The voltage applied to the ter-
ensor minal VTA of the ECM increases in proportion to the opening
vel T angle of the throttle valve and becomes approximately 3.2 — 4.9
VTA V when the throttle valve is fully opened. The ECM judges the
/ vehicle driving conditions from this signal input from terminal
. E2 VTA, and uses them as one of the conditions for deciding the
" air—fuel ration correction, power increases correction and fuel-
N
cut control etc.
P24296
DTC No. DTC Detecting Condition Trouble Area
Condition (a) or (b) continues » Open or short in throttle position sensor circuit
P0120 (@ VTA<0.1V e Throttle position sensor
(b) VTIA> 4.9V +ECM
HINT:

After confirming DTC P0120 use the OBDII scan tool or TOYOTA hand-held tester to confirm the throttle
valve opening percentage.

Throttle Valve opening position expressed as percentage

Throttle Valve fully closed

Trouble Area
Throttle Valve fully open

0%

VC line open

o)
0% VTA line open or short

100 %

100 % E2 line open

1996 RAV4 (RM447U)
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WIRING DIAGRAM
/~ Throttle Postion Sensor 4 ECM N\
5V
’
4 Y VC
) E5
11
3 L-R VTA
/H § &
(2 L From Cruise
’ Control ECU
9
! BR E2
> E5

N

P25426

INSPECTION PROCEDURE

HINT:

If DTC P0105” (Manifold Absolute Pressure / Barometric Pressure Circuit Malfunction), "P0110” (Intake Air
Temp. Circuit Malfunction), "P0115” (Engine Coolant Temp. Circuit Malfunction), "P0120” (Throttle / Pedal
Position Sensor / Switch "A” Circuit Malfunction) are output simultaneously, E2 (sensor ground) may be

open.

1 Connect OBDII scan tool or TOYOTA hand-held tester and read the throttle valve
opening percentage.

PREPARATION:

(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLCS.
(b)  Turn ignition switch ON and OBDII scan tool or TOYOTA hand-held tester main switch ON.

CHECK:

Read the throttle valve opening percentage.

OK:
Throttle valve opening position
Throttle valve
expressed as percentage
Fully open Approx. 70 %
Fully closed Approx. 10 %

FI7052
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OK Check for intermittent problems
(See page DI-3).

B

2 | Check voltage between terminal VC of wire harness side connector and body
ground.

PREPARATION:

ON . .
@ (@) Disconnect the throttle position sensor connector.

(b)  Turn ignition ON.

CHECK:
Measure voltage between terminal VC of wire harness side
connector and body ground.
1 OK:

Voltage: 4.5 -5.5V

NG> Go to step 5.

BE6653
P23908 A06617

@

3 | Check throttle position sensor (See page SF-31).

E

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

NG> Replace throttle position sensor.

ON PREPARATION:
@ (@) Remove side trim cover. (See page SF-62).

1996 RAV4 (RM447U)

_ . _ (b)  Turn ignition switch ON.

T g | SHECK:

SIRERURRERAES Measure voltage between terminals VTA and E2 of ECM con-

W nector.

OK:
VTA E2
S +) (=) Throttle Valve Voltage
P23725 A00400 Fully closed 03-08V
Fully open 32-49V
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ENGINE

-

Check for open and short in harness and con-
nector between ECM and throttle position sen-
sor (VTA or E2 line) (See page IN-30).

E

Check and replace ECM
(See page IN-30).

5 [Check voltage between terminals VC and E2 of ECM connector.

ON PREPARATION:

CHECK:

nector.
OK:

BE6653
P23721 A00389

@ (@ Remove side trim cover (See page SF-61).
(b)  Turn ignition switch ON.

Measure voltage between terminals VC and E2 of ECM con-

Voltage 4.5 - 5.5V

e )

Check and replace ECM (See page IN-30).

@

Check for open in harness and connector
between ECM and sensor (VC line)
(See page IN-30).
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DI3ZI-01

DTC P0121 | Throttle/Pedal Position Sensor/Switch "A”
Circuit Range/Performance Problem

CIRCUIT DESCRIPTION

Refer to Throttle / Pedal Position Sensor / Switch ”A” Circuit Malfunction on page DI-34.

DTC No. DTC Detecting Condition

Trouble Area

km/h (19 mph) and 0 km/h (0 mph)
(2 trip detection logic)

After the vehicle speed has been exceeded 30 km/h (19 mph)
even once, the output value of the throttle position sensor is
PO121 out of the applicable range while the vehicle speed between 30 [  Throttle position sensor

INSPECTION PROCEDURE

1 | Are there any other codes (besides DTC P0121) being output?

YES>

Go to relevant DTC chart.

@

Replace throttle position sensor.
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DI3ZJ-01

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

CIRCUIT DESCRIPTION

To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three-way cata-
lytic converter is used, but for the most efficient use of the three—way catalytic converter, the air-fuel ratio
must be precisely controlled so that it is always close to the stoichiometric air-fuel ratio.

The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the
stoichiometric air-fuel ratio. This characteristic is used to detect the oxygen concentration in the exhaust
gas and provide feedback to the computer for control of the air-fuel ratio.

When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen
sensor informs the ECM of the LEAN condition (small electromotive force: 0 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 ECM of the RICH condition (large electromotive
force: 1 V).

The ECM 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 out-
put of abnormal electromotive force, the ECM is unable to perform accurate air-fuel ratio control.

Atmosphere u
‘ Ideal Air—Fuel Mixture
’ Flange |
Platinum Electrode ¢ | )
o
Solid Electrolyte %
(Zirconia Element) >
. 5 -
Platinum Electrode g
. . S
Coating (Ceramic) o
Ut— Cover |
Exhaust Gas Richer-air Fuel Ratio-Leaner
FI6606
FI7210 A06619
DTC No. DTC Detecting Condition Trouble Area
After the engine is warmed up, oxygen sensor output does not
indicate RICH even once when conditions (a), (b), and (c)
PO125 continue for at least 1.5 minutes » Open or short in oxygen sensor circuit
(a) Engine speed: 1,500 rpm or more * OXygen sensor
(b) Vehicle speed: 40 ~ 100 km/h (25 ~ 62 mph)
(c) Throttle valve does not fully closed
HINT:

After confirming DTC P0125 use the OBDII scan tool or TOYOTA hand-held tester to confirm voltage output
of oxygen sensor from "CURRENT DATA”.
If voltage output of oxygen sensor is 0 V, oxygen sensor circuit may be open or short.
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WIRING DIAGRAM

ECM
6 )
o ox1
Oxygen Sensor
(Bank 1 Sensor 1)
5
B E5 ox2

Oxygen Sensor
(Bank1 Sensor 2)

A
2 14
BR A
A : BR Ea E1
J2 Junction 7’17
A Connector
i
o)
= \_

BR

_/

S02514

INSPECTION PROCEDURE

1 Connect the OBDII scan tool or TOYOTA hand-held tester and read value for
voltage output of oxygen sensor.

PREPARATION:
(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLC 3.
(b) Warm up engine to normal operating temperature.
CHECK.:
Read voltage output of oxygen sensor (bank 1 sensor 1) when engine is suddenly raced.
HINT:
Perform quick racing to 4,000 rpm 3 times using accelerator pedal.
OK:
Oxygen sensor output a RICH signal (0.45 V or more) at least once.

OK> Check and replace ECM (See page IN-30).

(=]
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2 | Check for open and short in harness and connector between ECM and oxygen
sensor (See page IN-30).

NG> Repair or replace harness or connector.

OK

Replace oxygen sensotr.
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DI3ZK-01

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

CIRCUIT DESCRIPTION

Refer to "Insufficient Coolant Temp. for Closed Loop Fuel Control” on page DI-39.

DTC No. DTC Detecting Condition Trouble Area

Voltage output of oxygen sensor remains at 0.35 V or more,
P0130 0.55V or less, during idling after the engine is warmed up
(2 trip detection logic)

» Oxygen sensor
¢ Fuel trim malfunction

HINT:

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

The oxygen sensor’s output voltage and the short-term fuel trim value can be read using the OBDII scan
tool or TOYOTA hand-held tester.

WIRING DIAGRAM
Refer to page DI-39 for the WIRING DIAGRAM.

CONFIRMATION DRIVING PATTEN

Vehicle speed
50-65kmh | (4)
(81-40mph) |~~~ TTTTTTTTTTT
Idling — - - ©) L ©®
(1]
IG SW OFF
1 -3 min. 1 min. .
et — et Time

A01666

1) Connect the TOYOTA hand-held tester to the DLCS3.

2) Switch the TOYOTA hand-held tester from normal mode to check mode (See page DI-3).

3) Start the engine and warm it up with all accessory switches OFF.

4) Drive the vehicle at 50 - 65 km/h (31 — 40 mph) for 1 — 3 minutes to warm up the oxygen sensor.

(5) Idle the engine for 1 minute.

HINT:

If a malfunction exists, the MIL will light up during step (5).

NOTICE:

If the conditions in this test are not strictly followed, detection of the malfunction will not be possible.
If you do not hove a TOYOTA hand-held tester, turn the ignition switch OFF after performing steps
(3) to (5), then perform steps (3) to (5) again.

~ o~ o~ o~
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INSPECTION PROCEDURE

1 Check for open and short in harness and connector between ECM and oxygen
sensor (See page IN-30).

NG> Repair or replace harness or connector.

OK
~_—

2 |[Check for oxygen sensor date.

PREPARATION:
(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLC 3.
(b) Warm up engine to normal operation temperature.

CHECK:
Read the oxygen sensor output voltage and short-term fuel trim.
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

1, 2> Check fuel trim system (See page DI-48).

o]
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3 | Check the output voltage of oxygen sensor during idling.

PREPARATION:

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

CHECK.:

Use the OBDII scan tool or TOYOTA hand-held tester read the output voltage of the oxygen sensor during
idling.

OK:

Oxygen sensor output voltage:
Alternates repeatedly between approx. 0.35 V and approx. 0.55 V (See the following table.)

1V

055V ----

0.35V----

oV

A00292

(See page DI-42).

OK> Perform confirmation driving pattern

@

Replace oxygen sensotr.
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DI3ZL-01

DTC P0133 | Oxygen Sensor Circuit Slow Response
(Bank 1 Sensor 1)

CIRCUIT DESCRIPTION

Refer to "Insufficient Coolant Temp. for Closed Loop Fuel Control” on page DI-39.

DTC No. DTC Detecting Condition

Trouble Area

PO1
0133 during idling after the engine is warmed up

(2 trip detection logic)

Response time for the oxygen sensor’s voltage output to
change from rich to lean, or from lean to rich, is 1 sec. or more

» Oxygen sensor

HINT:

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

INSPECTION PROCEDURE

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

YES>

Go to relevant DTC chart.

@

Replace oxygen sensotr.
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DI3ZM-01

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

CIRCUIT DESCRIPTION

Refer to "Insufficient Coolant Temp. for Closed Loop Fuel Control” on page DI-39.

DTC No. DTC Detecting Condition Trouble Area

Voltage output of the oxygen sensor (bank 1 sensor 2)
remains at 0.4 V or more or 0.5 V or less when the vehicle is
P0136 driven at 40km/h (25 mph) or more after the engine is warmed | « Oxygen sensor
up

(2 trip detection logic)

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

WIRING DIAGRAM
Refer to page DI-39 for the WIRING DIAGRAM.

INSPECTION PROCEDURE

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

YES> Go to relevant DTC chart.

@

2 | Check for open and short in harness and connector between ECM and oxygen
sensor (See page IN-30).

NG> Repair or replace harness or connector.
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3 [ Check the output voltage of oxygen sensor (bank 1 sensor 2).

PREPARATION:
(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLC 3.
(b) Warm up engine to normal operating temperature.
CHECK.:
Read the output voltage of oxygen sensor (Bank 1 Sensor 2) when engine is suddenly raced.
HINT:
Perform quick racing to 4,000 rpm for 3 mins using accelerator pedal.
OK:
Oxygen sensor output voltage: Alternates from 0.4 V or less to 0.5 V or more.

B

Replace oxygen sensotr.

nected.

OK> Check that each connector is properly con-
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DI3ZN-01

DTC PO171 | System too Lean (Fuel Trim)

DTC P0172 | System too Rich (Fuel Trim)

CIRCUIT DESCRIPTION

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

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

"Long-term fuel trim” is overall fuel compensation carried out long-term to compensate for continual devi-
ation of the short-term fuel trim from 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 and the MIL lights up.

DTC No. DTC Detecting Condition Trouble Area

* Fuel line pressure

When the air fuel ratio feedback is stable after engine warning | ¢ Injector blockage

P0O171 up, the fuel trim is considerably in error on the RICH side » Oxygen sensor malfunction

(2 trip detection logic) » Manifold absolute pressure sensor
* Engine coolant temp. sensor

* Fuel line pressure

When the air fuel ratio feedback is stable after engine warning | ¢ Injector blockage, leak

P0172 up, the fuel trim is considerably in error on the LEAN side » Oxygen sensor malfunction

(2 trip detection logic) » Manifold absolute pressure sensor
* Engine coolant temp. sensor.

HINT:

. When DTC P0171 is recorded, the actual air-fuel ratio is on the LEAN side. When DTC P0172 is re-
corded, 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 is detected. The MIL then
comes on.

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

INSPECTION PROCEDURE

1 | Check air induction system (See page SF-1).

NG> Repair or replace.
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2 |[Check for oxygen sensor data.

PREPARATION:
(@) Connect the OBDII scan tool or TOYOTA hand-held tester to the DLCS.
(b) Warm up engine to normal operating temperature.

CHECK.:
Read the oxygen sensor output voltage and short-term fuel trim.
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
(See page DI-42).
1,2

3 [ Check fuel pressure (See page SF-5).

fuel pipe line and filter (See page SF-1).

NG> Check and repair fuel pump, pressure regulator,

@

4 | Check injector injection (See page SF-21).

@

5 [Check manifold absolute pressure sensor and engine coolant temp. sensor
(See page DI-21, DI-29).

NG> Replace injector.

NG> Repair or replace.

OK
996 RAV4- (RM447U)
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6 | Check for spark and ignition (See page IG-1).

NG> Repair or replace.

@

Check and replace ECM
(See page IN-30).
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DI-51

DI3ZO-01

DTC P0300 | Random / Multiple Cylinder Misfire
Detected
DTC P0301 | Cylinder 1 Misfire Detected
DTC P0302 | Cylinder 2 Misfire Detected
DTC P0303 | Cylinder 3 Misfire Detected
DTC P0304 | Cylinder 4 Misfire Detected
CIRCUIT DESCRIPTION

Misfire: The ECM uses the crankshaft position sensor and camshaft position sensor to monitor changes in
the crankshaft rotation for each cylinder.
The ECM counts the number of times the engine speed change rate indicates that misfire has occurred. And
when the misfire rate equals or exceeds the count indicating that the engine condition has deteriorated, the
MIL lights up.
If the misfire rate is high enough and the driving conditions will cause catalyst overheating, the MIL blinks
when misfiring occurs.

DTC No. DTC Detecting Condition Trouble Area
P0300 Misfiring of random cylinder is detected during any particular e Ignition system
200 or 1,000 revolutions * Injector
) . ) e « Fuel line pressure
For any particular 200 revolutions of the engine, misfiring is ‘EGR
P0301 detected which can cause catalyst overheating « Compression pressure
P0302 (This causes MIL to blink) - Valve clearance not to specification
P0303 For any particular 1,000 revolutions of the engine, misfiringis | « Valve timing
P0304 detected which causes a deterioration in emissions « Manifold absolute pressure sensor
(2 trip detection logic) * Engine coolant temp. sensor
HINT:

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

1996 RAV4 (RM447U)
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WIRING DIAGRAM

8 Injector ECM
12
N6t 55 1 @% A
3 5o L 7T BR W
> SNNTGT No.1 11
m B-Y 7 B-O ” #20
B-0 B-Y -
e — No.2 25
- 2 — #30
o 21( o B-O B-R <}-¢W‘-
< 7 | EA1 No.3 o4
aQ #40
- o E4
s (1D 2| « - B-Y
| @l 2 3 No.4 13
m m = a% = E01
6 < BR \E*/
o 5 26
= 11||G1| 20( 2 © - E02
re] - E4
n D o T BR \—/
O] ._E =1
7 ol T
— T 1 q y
S02386

Reference INSPECTION USING OSCILLOSCOPE

INJECTOR SIGNAL WAVEFORM

With the engine idling, measure between terminals #10, #20, #30, #40 and EO01 of ECM.

HINT:
The correct waveform is as shown.

10 V/

Division

\ . \ LN 4

|

GND

100 m sec./Division (idling)

FI6588 Fl6538

10 V/
Division

(Magnification)

=

GND

Injection duration

/l

1 m sec./Division (ldling)

A00064
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INSPECTION PROCEDURE

1 Check spark plug and spark of misfiring cylinder.

(7 1.1-1.3mm
(0.043 - 0.051 in.)

1G0317
1G0151
P25066

A06618

@

PREPARATION:
(@) Disconnect the high—tension cord from spark plug.
(b) Remove spark plug.
CHECK:
(@) Check the carbon deposits on electrode.
(b) Check electrode gap.
OK:
(1) No large carbon deposit present.
Not wet with gasoline or oil.
(2) Electrode gap: 1.1 - 1.3 mm (0.043 - 0.051 in.)
PREPARATION:
(@) Install the spark plug to the high - tension cord.
(b) Disconnect injector connector.
() Ground 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, do not crank the engine for more than 5 -
10 seconds at a time.
OK:
Spark jumps across electrode gap.

NG>

Féeplace or check ignition system (See page
1IG-1).

2 | Check voltage of ECM terminal for injector of failed cylinder.

/\
. — t—w—m/m
PRROO0OOOAOE]
Ham i

#30 (+)

BE6653 =
P23726

A00404

NG

6 (RM447U)

PREPARATION:
(@) Remove side trim cover (See page SF-61).
(b)  Turn ignition switch ON.
CHECK:
Measure voltage between applicable terminal of ECM connec-
tor and body ground.
OK:
Voltage: 9 - 14V

ox )

Go to step 4
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3 | Check injector resistance of misfiring cylinder (See page SF-21).

NG> Replace injector.

Check for open and short in harness and con-
nector between injector and ECM (See page
IN-30).

4 | Check fuel pressure (See page SF-5).

fuel pipe line and filter (See page SF-1).

NG> Check and repair fuel pomp, pressure regulator,

@

5 | Check injector injection (See page SF-21).

NG> Replace injector.

E

6 | Check EGR system (See page SF-45).

NG> Repair EGR system.

@

7 | Check manifold absolute pressure sensor and engine coolant temp. sensor (See
page DI-21, DI-29).
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NG> Repair or replace.

@

Check the compression pressure (See page EM-3), valve clearance (See page EM-5) and valve
timing (See page EM-19).

1996 RAV4 (RM447U)
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DI3ZP-01

DTC P0325 | Knock Sensor 1 Circuit Malfunction

CIRCUIT DESCRIPTION

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

DTC No. DTC Detecting Condition Trouble Area

* Open or short in knock sensor 1 circuit
* Knock sensor 1 (looseness)
*ECM

If the ECM detects the above diagnosis conditions, it operates the fail safe function in which the corrective
retard angle value is set to the maximum value.

WIRING DIAGRAM

No knock sensor 1 signal to ECM with engine speed 1,200 rpm

P0325 . ) .
or more (2 trip detection logic)

4 ECM )

Knock Sensor 1
10
HoH——— & |

E1

\- _J

P19750
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INSPECTION PROCEDURE

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

LOCK PREPARATION:
@ (@ Remove side trim cover (See page SF-61).
L \ (b) Disconnect the E5 connector of ECM.
WL C_ o CHECK:
l :T@ ﬁl Measure resistance between terminal KNK of ECM connector
\WK WNK and body ground.
(+) OK:
E5 Connector Resistance: 1M Q or higher
BE6053 A07399
OK Go to step 3.

@

2 | Check knock sensor (See page SF-57).

@

3 [ Check for open and short in harness and connector between ECM and knock
sensor (See page IN-30).

NG> Repair knock sensor.

NG> Repair or replace harness or connector.

OK

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

1996 RAV4 (RM447U)

YES> Replace knock sensor.
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Check and replace ECM (See page IN-30).

Knock signal waveform

0.5V/
Division | | |
- ]
oV
5 m sec./Division
0.5V/
Division - %T_/\ [ 11
\
AV IWANAW!
VARV NIRVAY
VI -
hl
100 p sec./Division

F16510
F16675

A00406
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Reference INSPECTION USING OSCILLOSCOPE
»  With the engine racing (4,000 rpm) measure between ter-
minal KNK of ECM and body ground.
HINT:
The correct waveform is as shown.

. Spread the time on the horizontal axis, and confirm that
period of the wave is 132 [¢] sec.
(Normal mode vibration frequency of knock sensor: 7.6
KHz).

HINT:

If normal mode vibration frequency is not 7.6 KHz, the sensor

is malfunctioning.
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DI-59

DI3ZQ-01

DTC

Malfunction

P0335 | Crankshaft Position Sensor ”A” Circuit

CIRCUIT

DESCRIPTION

Crankshaft position sensor (NE signal) consists of a signal plate and pickup coil.
The NE signal plate has 34 teeth and is mounted on the crankshaft. The NE signal sensor generates 34
signals for every engine revolution. The ECM detects the standard crankshaft angle based on the G signals,
and the actual crankshaft angle and the engine speed by the NE signals.

DTC No. DTC Detecting Condition Trouble Area
No crankshaft position sensor signal to ECM during cranking
(2 trip detection logic) * Open or short in crankshaft position sensor circuit
 Crankshaft position sensor
P0335 No crankshaft position sensor signal to ECM with engine « Starter
speed 600 rpm or more «ECM
(2 trip detection logic)
WIRING DIAGRAM
Distributor ECM
~\
1 B 5 (
16, —W—
1019 D rexes
@ 2 W
: 2
Camshaft Position Sensor
(Built into Distributor) =
Y E4 NE & VW—
@ 17
12 G G =2
N~ J NE S E1
Crankshaft Position Sensor \- J/

S02414
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INSPECTION PROCEDURE

1 | Check resistance of crankshaft position sensor (See page IG-14).

Reference:

INSPECTION USING OSCILLOSCOPE

During cranking or idling, check between terminals G © and NE
6, NE & and NE © of ECM.

HINT:

The correct waveforms are as shown.

G /\/ 5 V/Division

NEWW
; l

20 m sec./Division (Idling)

o

L
” ; Vi 5 V/Division
‘l |

NE
LL LT T T1]

10 m sec./Division (ldling)
FI7060

F17059 A06620

2 [ Check for open and short in harness and connector between ECM and crank-
shaft position sensor (See page IN-30).

NG> Replace crankshaft position sensor.

NG> Repair or replace harness or connector.

OK

1996 RAV4 (RM447U)
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3 [Inspect sensor installation and teeth of signal plate.

Replace signal plate.

NG> Tighten the sensor.

@

Check and replace ECM (See page IN-30).
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DI3ZR-01

DTC P0336 | Crankshaft Position Sensor Circuit Range /
Performance

CIRCUIT DESCRIPTION

Refer to Crankshaft Position Sensor "A” Circuit Malfunction on page DI-59.

DTC No. DTC Detecting Condition

Trouble Area

P0336 Engine control computer malfunction (for backup)

e Distributor
*ECM

WIRING DIAGRAM
Refer to page DI-59.

INSPECTION PROCEDURE

1 | Are there any other codes (besides DTC P0336) being output?

YES>

Go to relevant DTC chart.

@

Check and replace ECM
(See page IN-30).
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DI3ZS-01

DTC P0340 | Camshaft Position Sensor Circuit
Malfunction

CIRCUIT DESCRIPTION

Camshaft position sensor (G signal) consist of a signal plate an pickup coil.

The G signal plate has one tooth on its outer circumference and is built into the distributor.

When the camshaft rotate, the protrusion on the signal plate and the air gap on the pickup coil change, caus-
ing fluctuations in the magnetic field and generating an electromotive force in the pickup coil.

The NE signal plate has 34 teeth and is mounted on the crankshaft. The NE signal sensor generates 34
signals for every engine revolution. The ECM detects the standard crankshaft angle based on the G signal
and the actual crankshaft angle and the engine speed by the NE signals.

DTC No. Detection Condition Trouble Area

* Open or short in camshaft position sensor circuit
No camshaft position sensor signal to ECM with engine speed |  Camshaft position sensor

600 rpm or more « Starter

«ECM

P0340

WIRING DIAGRAM
Refer to page DI-59 for the WIRING DIAGRAM.

INSPECTION PROCEDURE

1 Check resistance of camshaft position sensor (signal generator) (See page
1IG-14).

Reference:
INSPECTION USING OSCILLOSCOPE
Refer to page DI-59 for the OSCILLOSCOPE.

@

2 [ Check for open and short in harness and connector between ECM and camshaft
position sensor (See page IN-30).

1996 RAV4 (RM447U)

NG> Replace camshaft position sensor.

NG> Repair or replace harness or connector.
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3 |Inspect sensor installation.

e )

Tighten the sensor.

@

Check and replace ECM (See page IN-30).
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DI3ZT-01

DTC P0401

Exhaust Gas Recirculation Flow Insufficient
Detected

CIRCUIT DESCRIPTION

The EGR system recirculates exhaust gas, which is controlled to the proper quantity to suit the driving condi-
tions, into the intake air mixture to slow down combustion, reduce the combustion temperature and reduce
NOx emissions. The amount of EGR is regulated by the EGR vacuum modulator according to the engine

load.
s Throttle Body If even one the following conditions is fulfilled, the VSV is turned
\ —— ON by a signal from ECM. This results in atmospheric air acting
Throttle RS on the EGR valve, closing the EGR valve and shutting off the
Valve exhaust gas (EGR cut-off).
Intake Air . Before the engine is warmed up
Chamber . During deceleration (throttle valve closed) .
Diagram «  Light engine load (amount of intake air very small).
Vacuum . Engine idling.
Modulator .
{} Exhaust Gas P25430 «  Engine speed over 4,400 rpm.
. High engine load (amount of intake air very large)
DTC No. DTC Detecting Condition Trouble Area

P0401
040 the EGR system is ON

(2 trip detected logic)

After the engine is warmed up, the intake manifold absolute
pressure is lager than the valve calculated by the ECM while

* EGR valve stuck closed

* Open or short in VSV circuit for EGR
* VVacuum or EGR hose disconnected
» Manifold absolute pressure sensor

* EGR VSV open or close malfunction
*ECM

WIRING DIAGRAM

R/B No.6 ECM
o VSV(rEGR) 55 T
From
Ao At s ™ 5w (@D
.__>____
Battery AW @(—%—)@ﬁ J1EA1 B-R B-w\E4
Junction Connector EO1
1 2 1
(6 )& S f—wWB AL_JTA W.B
CIJ EFI Main Relay
m J/B No.1
) 1 Fuse Block —
‘II!I»"IE";"N‘IIE' 11 10 From EA
B-O IG Switch

S02387
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SYSTEM CHECK DRIVING PATTERN

Vehicle Speed
(6)
@) | |
70 - 90 km/h
(43 - 56 mph)
dingl (@ 3 (4) (7)
(1) « (5)
IG SW OFF
Warm up 3 - 5 mins 2 mins 3 - 5 mins 2 mins{ Time
i e - et ol
P20769

1
2

Connect the OBDII scan tool or TOYOTA hand-held tester to the DLC3.

Start and warm it up the engine with all accessories switched OFF.

Run the vehicle at 70 - 90 km/h (43 — 56 mph) for 3 minutes or more.

Idle the engine for about 2 minutes.

5) Stop at safe place and turn the ignition switch OFF.

6) Start the engine and do steps (3) and (4) again.

(7) Check the "READINESS TESTS” mode on the OBDII scan tool or TOYOTA hand-held tester. If "COMPL”
is displayed and the MIL does not light up, the system is normal. If 2INCMPL” is displayed and the MIL does
not light up, run the vehicle again and check it.

HINT:

"INCMPL” is displayed when either condition (a) or (b) exists.

e The system check is incomplete.

«  There is malfunction in the system.

If there is a malfunction in the system, the MIL will light up after step (2) to (6) above are done.

INSPECTION PROCEDURE

HINT:

« If DTC ”P0150” and / or "P0106” and "P0401” are output simultaneously, perform troubleshooting or
DTC "P0105” first.

. If DTC "P0401” and "P0402” are output simultaneously, perform troubleshooting of DTC "P0402” first.

w
— N ' — ~— ~—

(
(
(
(4
(
(
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TOYOTA hand-held tester

1 Check the connection of the vacuum hose, EGR hose (See page EC-5).

E

NG> Repair or replace.

2 Check the VSV for EGR.

System: (OFF)

FI7076
FI7075

System: (ON)

A00407

NG

PREPARATION:

Select the ACTIVE TEST mode on the TOYOTA hand-held tes-
ter.

CHECK:

Check operation of VSV, when it is operated by the TOYOTA
hand-held tester.

OK:

EGR system is OFF:

Air from pipe E is flowing out through the air filter.
EGR system is ON:

Air from pipe E is flowing out pipe G.

OK> Go to step 4.

3 | Check operation of the VSV for EGR (See page SF-43).

NG> Replace VSV for EGR.

Check for open and short in harness and con-
nector between R/B No.6 and ECM
(See page IN-30).
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4 | Check EGR vacuum modulator (See page EC-8).

NG> Repair or replace.

@

5 | Check EGR valve (See page EC-8).

NG> Repair or replace.

@

6 | Check manifold absolute pressure sensor (See page DI-21).

NG> Repair or replace.

E

Check and replace ECM (Se page IN-30).

OBDIl scan tool (excluding TOYOTA hand-held tester)

1 Check the connection of vacuum hose, EGR hose (See page EC-5).

NG> Repair or replace.
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2 Check the VSV for EGR.

@ON

TEi= =i
00000 1000 Ii 0000

PREPARATION:

(@ Remove side trim cover (See page SF-62).
(b) Disconnect the E4 connector of ECM.

(¢)  Turn ignition switch ON.

CHECK.:

OO00CK Nl

BE6653
P23728
FI7076
F17075

=

A00408

B

Check VSV function.
(1) Connect between terminal EGR of ECM connector
and body ground. (ON)
(2 Disconnect between terminal EGR of ECM connec-
tor and body ground. (OFF)
OK:
(1) VSV is ON:
Air from pipe E is Flowing out through the air filter.
(2) VSV is OFF:
Air from pipe E is flowing out pipe G.

OK> Go to step 4.

3 | Check operation of the VSV for EGR (See page SF-43).

NG> Replace VSV for EGR.

(See page IN-30

).

Check for open and short in harness and con-
nector between R/B No.6 and ECM
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4 | Check EGR vacuum modulator (See page EC-8).

NG> Repair or replace.

@

5 | Check EGR valve (See page EC-8).

NG> Repair or replace.

@

6 | Check manifold absolute pressure sensor (See page DI-21).

NG> Repair or replace.

E

Check and replace ECM
(See page IN-30).
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DI3ZU-01

DTC P0402 | Exhaust Gas Recirculation Flow Excessive
Detected

CIRCUIT DESCRIPTION

Refer to Exhaust Gas Recirculation Flow Insufficient Detected on page DI-65.

DTC No. DTC Detecting Condition Trouble Area

After the engine is warmed up, conditions (a) and (b) continue
(a) The intake manifold absolute pressure is larger than the
P0402 value calculated by the ECM while the EGR system is ON.
(b) Misfiring is detected during idling

(2 trip detection logic)

See DTC P0140 for System Check Driving Pattern and Wiring Diagram.

INSPECTION PROCEDURE

HINT:

« If DTC "P0105” and / or "P0106” and "P0402” are output simultaneously, perform troubleshooting of
DTC "P0105” first.

. If DTC "P0401” and "P0402” are output simultaneously, perform troubleshooting of DTC "P0402” first.

* EGR valve stuck open

*VVacuum or EGR hose is connected to wrong post
* Manifold absolute pressure sensor

*ECM

1 Check the connection of the vacuum hose, EGR hose (See page EC-5).

@

2 [Check EGR valve (See page EC-8).

3

3 |Check the VSV for EGR *.

NG> Repair or replace.

NG> Repair or replace.

* If you have TOYOTA hand-held tester, see page DI-65, step 2.
If you have no TOYOTA hand-held tester, see page DI-65, step 2.

OK> Go to step 5.
(RM447U)
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4 | Check operation of the VSV for EGR (See page SF-43).

NG> Replace VSV for EGR.

Check for open and short in harness and con-
nector between R/B No.6 and ECM
(See page IN-30).

5 | Check EGR vacuum modulator (See page EC-8).

NG> Repair or replace.

@

6 | Check manifold absolute pressure sensor (See page DI-21).

NG> Repair or replace.

@

Check and replace ECM
(See page IN-30).
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DI3ZV-01

DTC P0420 | Catalyst System Efficiency Below Threshold

CIRCUIT DESCRIPTION

The ECM 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 wavaforms change at a similar rate, it indicates that catalyst performance has deteriorated.

Waveform of oxygen sensor Normal Waveform of oxygen sensor
before catalyst catalyst after catalyst

> ; L

FI7081

DTC No DTC Detecting Condition Trouble Area

After the engine and the catalyst are warmed up, and while the
vehicle is driven within the set vehicle and engine speed range,
P0420 the waveforms of the oxygen sensors (bank 1 sensor 1 and
bank 1 sensor 2) have the same amplitude

(2 trip detection logic)

« Front TWC (front catalyst) and TWC w/pipe (rear catalyst)
» Oxygen sensor
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CONFIRMATION ENGINE RACING PATTERN

Engine Speed

ldling —} - -

()

2500 - 3000 rpm —f-=======-===c-m=--——ono~

Time

(1)
IG SW OFF

3 minutes Check
B

Warmed u
] P 44

»

FI7132

(1) Connect the TOYOTA hand-held tester to the DLC3, or connect the probe of the oscilloscope between

terminals OX1, OX2 and E1 of ECM.

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

(3) Race the engine at 2500 - 3000 rpm for about 3 min.

(4) After confirming that the waveforms of the oxygen sensor, bank 1 sensor 1 (OX1), oscillate around 0.5
V during feedback to the ECM, check the waveform of the oxygen senor, bank 1 sensor 2 (OX2).

1.0V

oV

OX Signal Waveform (Oscilloscope)

am - )\

\

[T
{

(B IER N ARA

|

— 1

\

|
-
|

|

200 msec./Division

Fl6514
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HINT:

If there is a malfunction in the system, the waveform of the oxy-
gen senor, bank1 sensor 2 (OX2), is almost the same as that
of the oxygen sensors, bank 1 senor 1 (OX1), on the left.
There are some cases where, even though a malfunction ex-
ists, the MIL may either light up or not light up.
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INSPECTION PROCEDURE

1 | Are there any other codes (besides DTC P0420) being output?

@

2 | Check oxygen senor (bank 1 sensor 1) (See page DI-42).

@

3 | Check oxygen senor (bank 1 sensor 2) (See page DI-45).

@

Replace both of front TWC (front catalyst)
and TWC w/ pipe (rear catalyst) (See page
EC-11).

YES> Go to relevant DTC chart.

NG> Repair or replace.

NG> Repair or replace.
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DI3ZW-01

DTC

Malfunction

P0440 | Evaporative Emission Control System

CIRCUIT DESCRIPTION

The vapor pressure sensor and VSV for vapor pressure sensor are used to detect abnormalities in the evap-
orative emission control system.
The ECM decides whether there is an abnormality in the evaporative emission control system based on the

vapor pressure sensor signal.
DTC P0440 is recorded by the ECM when evaporative emissions leak from the components within the dotted
line in fig. 1 below, or when the vapor pressure sensor malfunctions.

Vapor Pressure
Sensor

1
VSV for Vapor
Pressure Sensor

Charcoal Canister

&

S00043

DTC No. DTC Detecting Condition Trouble Area
« Vapor pressure sensor
* Fuel tank cap incorrectly installed
The fuel tank pressure is atmospheric pressure after the ve- « Fuel tank cap cracked or damaged
P0440 hicle is driven for 20 min. *Vacuum hose cracked, holed, blocked, damaged or discon-

(2 trip detection logic)

nected ( (1) or (2) infig. 1) ((3) in fig. 1)
« Fuel tank cranked, holed or damaged
* Charcoal canister cracked, holed or damaged

1996 RAV4 (RM447U)
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WIRING DIAGRAM
Vaper Pressure Sensor ECM
Y r 2
1 5
e ¢
2 L-Y .
7
PTNK
1 BR @
_ 1
9
R/B No.6 o :l/ E5 ) E2
From 3 0 E@ 5 VSV v E1
Battery R-W S~o S (for EVAP)
22
®‘ ° 8 B-R 1 P =, EVP
1 2 -
), =i D e ?
B-O EO1
EFI Main Relay ~ J1 Junction
J/B No.1 Y Connector 8
> Fuse Block - 2 R-W TPC
W- VSV
(for Vapor EO1
Pressure Sensor) \_ y
From -
IG Switch

S02388

INSPECTION PROCEDURE

HINT:

. If DTC P0441, P0446 or P0450 is output after DTC P0440, first troubleshoot DTC P0441, P0446 or
P0450. If no malfunction is detected, troubleshoot DTC P0440 next.
«  Ask the customer whether, after the MIL came on, the customer found the fuel tank cap loose and tight-
ened it. Also ask the customer whether the fuel tank cap was loose when refuelling.
If the fuel tank cap was loose, it was the cause of the DTC. If the fuel tank cap was not loose or if the
customer was not sure if it was loose, troubleshoot according to the following procedure.
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1 Check whether the hoses close to the fuel tank have been modified, and check
whether there are signs of any accident near the fuel tank or charcoal canister.

CHECK:
Check for cracks, deformation and loose connection of the fol-
lowing parts.

. Fuel tank

. Charcoal canister

. Fuel tank filler pipe

. Hoses and tubes around the fuel tank and charcoal

canister

S00046
NG Repair or replace.

OK
~_—

2 [ Check that the fuel tank cap is TOYOTA genuine parts.

@

3 | Check that the fuel tank cap is correctly installed.

NG> Replace to TOYOTA genuine parts.

NG> Correctly install the fuel tank cap.

o)

G

4 | Check the fuel tank cap (See page EC-5).

NG> Replace fuel tank cap.
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5 | Check the filler neck for damage.

PREPARATION:

Remove the fuel tank cap.

CHECK:

Visually inspect the filler neck for damage.

@

6 [Check the vacuum hoses between vapor pressure sensor and VSV for vapor
pressure sensor, and VSV for vapor pressure sensor and charcoal canister.

NG> Replace the filler neck.

CHECK:

(@) Check that the vacuum hose is connected correctly.

(b) Check the vacuum hose for looseness and disconnection.
() Check the vacuum hose for cracks, hole and damage.

@

7 Check the hose and tube between fuel tank and charcoal canister.

NG> Repair or replace.

CHECK.:

(@ Check for proper connection of the fuel tank and fuel evap pipe (See page SF-1), fuel evap pipe and
fuel tube under the floor, fuel tube under the floor and charcoal canister.

(b) Check the hose and tube for cracks, hole and damage.

NG> Repair or replace.

OK

8 [ Check the charcoal canister for cracks, hole and damage (See page EC-5).

NG> Replace charcoal canister.

OK
Q96 RAV4~ (RM447U)
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BE6653
P23721

9 [Check voltage between terminals VC and E2 of ECM connector.
ON PREPARATION:

@ (@) Remove side trim cover (See page SF-61).

(b)  Turn ignition switch ON.
i CHECK.:

Measure voltage between terminals VC and E2 of ECM con-
nector.
OK:

Voltage: 4.5 -5.5V

A00389
NG> Check and replace ECM (See page IN-30).

@

BE6653
P25068
P24976
$00047

10 | Check voltage between terminals PTNK and E2 of ECM connector.
ON PREPARATION:
@ PTNK (+) E2 () (@) Remove side trim cover (See page SF-61).

N (b)  Turn ignition switch ON.

et dﬂ* CHECK:

‘ HEHHHH |8 ﬁ%ﬂg ‘ Measure voltage between terminals PTNK and E2 of ECM con-

\‘K nector.

(1) Disconnect the vacuum hose from the vapor pres-
sure sensor.

(2) Using the MITYVAC (Hand-Held Vacuum Pump),
apply vacuum (4.0 kPa, 30 mmHg, 1.18 in. Hg) to
the vapor pressure sensor.

NOTICE:

The vacuum applied to the vapor pressure sensor must be
less than 66.7 kPa (500 mmHg).

OK:

(1) Voltage: 2.9 - 3.7V
(2) Voltage: 0.5 V or less

A00409 OK> Go to step 12.

B

11

Check for open and short in harness and connector between vapor pressure
sensor and ECM (See page IN-30).
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@

NG> Repair or replace harness or connector.

Replace vapor pressure senotr.

12 | Check the fuel tank for cracks and damage.

Pressure

S00048

PREPARATION:

(@) Disconnect the vacuum hose from charcoal canister.

(b)  Correctly install the fuel tank cap.

(c) Apply a pressure of 5 kPa (0.05 kgf/cm?2, 0.71 psi) to the
fuel tank.

CHECK:

Check whether the pressure is maintained after 1 minute.

OK:
Pressure applied to the fuel tank is maintained.

@

NG> Replace fuel tank.

It is likely that the vehicle user did not properly close the fuel tank cap. Please explain to the cus-
tomer how to properly install the fuel tank cap.

1996 RAV4 (RM447U)
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DI3ZX-01

DTC P0441 | Evaporative Emission Control System
Incorrect Purge Flow

DTC P0446 | Evaporative Emission Control System Vent
Control Malfunction

CIRCUIT DESCRIPTION

The vapor pressure sensor and VSV for vapor pressure sensor are used to detect abnormalities in the evap-

orative emission control system.

The ECM decides whether there is an abnormality in the evaporative emission control system based on the

vapor pressure sensor signal.
DTC P0441 and P0446 are recorded by the ECM when evaporative emissions leak from the components

within the dotted line in fig. 1 below, or when there is a malfunction in either the VSV for EVAP, the VSV for
vapor pressure sensor, or in the vapor pressure sensor itself.

ECM

L.—._——.l

| Vapor Pressure
: Sensor

|
1 VSV for Vapor
| Pressure Sensor

@)

l L(3)

Fuel Tank

fig.1

S00044
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DTC No.. DTC Detecting Condition Trouble Area
The pressure in the charcoal canister does not drop during
purge control
(2 trip detection logic)
P0441 - - - -
During purge cut-off, the pressure in the charcoal canister is
very low con?pared _With atmospheric pressure « Open or short in VSV circuit for vapor pressure sensor
(2 trip detection logic) « VSV for vapor pressure sensor
When VSV for vapor pressure sensor is OFF, ECM judges that | « Open or short in vapor pressure sensor circuit
there is no continuity between vapor pressure sensor and * \apor pressure sensor
charcoal canister * Open or short in VSV circuit for EVAP
(2 trip detection logic) * VSV for EVAP
When VSV for vapor pressure sensor is ON, ECM judges that | ® Vacuum hose cracks, hole, F)Io?ked, damaged or discon-
P0446 there is no continuity between vapor pressure sensor and fuel nected ((1), (4), (5) and (6) in fig. 1)
tank  Charcoal canister cracks, hole or damaged
(2 trip detection logic)
After the purge cut off operates, the pressure in the charcoal
canister is maintained at atmospheric pressure
(2 trip detection logic)

WIRING DIAGRAM

Refer to Evaporative Emission Control System Malfunction on page DI-76.

INSPECTION PROCEDURE

HINT:

If DTC P0441, P0446 or P0450 is output after DTC P0440, first troubleshoot DTC P0441, P0446 or P0450.
If no malfunction is detected, troubleshoot DTC P0440 next.

TOYOTA hand-held tester

1 Check the VSV connector for EVAP, VSV connector for vapor pressure sensor
and vapor pressure sensor connector for looseness and disconnection.

NG

Repair or connect the VSV or sensor connector.

2 Check the vacuum hose between intake manifold and VSV for EVAP,VSV for
EVAP and charcoal canister, charcoal canister and VSV for vapor pressure sen-
sor, and VSV for vapor pressure sensor and vapor pressure sensor.

CHECK:

(@) Check that the vacuum hose is connected correctly.
(b) Check the vacuum hose for looseness and disconnection.
() Check the vacuum hose for cracks, hole, damage, and blockage.

NG

Repair or replace.
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@

3 [ Check voltage between terminals VC and E2 of ECM connector
(See page DI-76, step 9).

NG> Check and replace ECM (See page IN-30).

@

4 | Check voltage between terminals PTNK and E2 of ECM connector

(See page DI-76, step 10).
OK> Go to step 6.

B

5 [Check for open and short in harness and connector between vapor pressure
sensor and ECM (See page IN-30).

NG> Repair or replace harness or connector.

@

Replace vapor pressure sensotr.
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6 | Check the purge flow.

PREPARATION:

(@ Connect the TOYOTA hand-held tester to the DLCS3.

(b) Select the ACTIVE TEST mode on the TOYOTA hand-
held tester.

(c) Disconnect from the charcoal canister the vacuum hose
to the VSV for EVAP.

(d) Start the engine.

CHECK:

soae7| When the VSV for EVAP is operated by the TOYOTA hand-

held tester, check whether the disconnected hose applies suc-

tion to your finger.

OK:

/Suction

s .
No Suction

VSV is ON:

Disconnected hose applies suction to your finger.
VSV is OFF:

Disconnected hose applies no suction to your finger.

OK> Go to step 10.

@

7 Check the vacuum hose between intake manifold and VSV for EVAP, and VSV for
EVAP and charcoal canister.

CHECK:

(@) Check that the vacuum hose is connected correctly.

(b) Check the vacuum hose for looseness and disconnection.

() Check the vacuum hose for cracks, hole, damage and blockage.

NG> Repair or replace.

OK

8 | Check operation of the VSV for EVAP (See page SF-43).

1996 RAV4 (RM447U)

NG> Replace VSV.
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Check for open and short in harness and connector between EFl main relay
(Marking: EFI) and VSV for EVAP and ECM (See page IN-30).

@

e )

Repair or replace harness or connector.

Check and replace ECM (See page IN-30).

10

Connect the TOYOTA hand-held tester, when VSV connector for vapor pressure
sensor is disconnected and VSV for EVAP is ON, measure voltage between ter-
minals PTNK and E2 of ECM connector.

for Vapor Pressure Sensor
PTNK (+)

000C060 Q0000

= O
VSV Connecto/ ‘ P\'

PREPARATION:
(@)
(b)
(©

held tester.
(d)
(e) Start the engine.
CHECK:

held tester.
OK:

00K
Hﬂ[ 0000000d 00000

00000000
0000000000

S02468
P25068

A07401

e ]

1996 RAV4 (RM447U)

Connect the TOYOTA hand-held tester to the DLC3.
Disconnect the VSV connector for vapor pressure sensor.
Select the ACTIVE TEST mode on the TOYOTA hand-

Remove side trim cover (See page SF-61).

Measure voltage between terminals PTNK and E2 of ECM con-
nector, when VSV for EVAP is ON, using the TOYOTA hand-

Voltage: 2.0 V or less

Go to step 12.

ox )
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11 Check the vacuum between charcoal canister and VSV for vapor pressure sen-
sor, and vapor pressure sensor and VSV for vapor pressure sensor.

CHECK:

(@) Check that the vacuum hose is connected correctly.

(b) Check the vacuum hose for looseness and disconnection.

() Check the vacuum hose for cracks, hole, damage and blockage.

@

12 | Check operation of the VSV for vapor pressure sensor (See page SF-47).

E

13 | Check for open and short in harness and connector between EFI main relay
(Marking: EFIl) and VSV for vapor pressure sensor and ECM (See page IN-30).

NG> Repair or replace.

NG> Replace VSV.

NG> Repair or replace harness or connector.
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14 | Check the charcoal canister.
PREPARATION:
Engine Start (@ Connect the TOYOTA hand-held tester to the DLCS3.
Stop —I (b) Remove the fuel rank cap.
x:\g;og’ressurSN (c) Disconnect the VSV connector for vapor pressure sensor.
P OFF (d) Select the ACTIVE TEST mode on the TOYOTA hand-
VSV for ON held tester.
EVAP OFF | () Remove side trim cover (See page SF-61).
) SR ()  Start the engine.
‘5 sec. 5 sec. (g VSV for EVAP is ON by TOYOTA hand-held tester and
remains on for 5 sec.
CHECK:

Measure voltage between terminals PTNK and E2 of ECM con-

$00049
P25068

nector 5 secs. after switching VSV for EVAP from ON to OFF.
OK:
Voltage: 2.5 V or less

0411 NG> Replace charcoal canister.

@

Check and replace ECM (See page IN-30).

OBDIl scan tool (excluding TOYOTA hand-held tester)

1

Check the VSV connector for EVAP, VSV connector for vapor pressure sensor
and vapor pressure sensor connector for looseness and disconnection.

NG> Repair or connect the VSV or sensor connector.

@

2 Check the vacuum hose between intake manifold and VSV for EVAP,VSV for
EVAP and charcoal canister, charcoal canister and VSV for vapor pressure sen-
sor, and VSV for vapor pressure sensor and vapor pressure sensor.

CHECK:

(@) Check that the vacuum hose is connected correctly.

(b) Check the vacuum hose for looseness and disconnection.
1996 RAV4 (RM447U)
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() Check the vacuum hose for cracks, hole, damage and blockage.

E

3 [Check voltage between terminals VC and E2 of ECM connector
(See page DI-76, step 9).

@

4 | Check voltage between terminals PTNK and E2 of ECM connector

(See page DI-76, step 10).
OK> Go to step 6.

@

5 [Check for open and short in harness and connector between vapor pressure
sensor and ECM (See page IN-30).

NG> Repair or replace.

NG> Check and replace ECM (See page IN-30).

NG> Repair or replace harness or connector.

3

Replace vapor pressure sensotr.
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6 | Check the VSV for EVAP.

@7315‘;,:,"*:,; —
r N0000000000G000000RE000000000) j
[EQD‘D D000000 %DDDDDD&Z]DDDDDDDDDD i

VSV is ON VSV is OFF

BE6653
P25070
P24973
P24974

Ao012 OK> Go to step 9.

PREPARATION:
(@) Remove side trim cover (See page SF-61).
(b)  Turn the ignition switch ON.
CHECK:
Check VSV function.
(1) Connect between terminal EVP of ECM and body
ground.
(20 Disconnect between terminal EVP of ECM and
body ground.

OK:
(1) VSV is ON:
Air from pipe E is following out through pipe F.
(2) VSV is OFF:
Air does not flow from pipe E to pipe F.

B

7 [ Check operation of the VSV for EVAP (See page SF-43).

E

NG> Replace VSV.

8 | Check for open and short in harness and connector between EFI main relay
(Marking: EFI MAIN) and VSV for EVAP and ECM (See page IN-30).

@

NG> Repair or replace harness or connector.

Check and replace ECM (See page IN-30).
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9 | Check the VSV for vapor pressure sensor.

ON PREPARATION:
@ (@ Remove side trim cover (See page SF-61).
(b)  Turn the ignition switch ON.

: CHECK:
IR | Chock VSV functon

(20 Disconnect between terminal TPC of ECM and
body ground.

M (1) Connect between terminal TPC of ECM and body
OFE ground.
~ToN

TPC

OK:
VSV is ON:
Air from pipe E is flowing out through pipe F.
VSV is OFF:
Air from pipe E is flowing out through pipe G.

02498 (See page EC-5).

502499 A00413

B

10 | Check operation of the VSV for vapor pressure sensor (See page SF-47).

@

11 Check for open and short in harness and connector between EFl main relay
(Marking: EFIl) and VSV for vapor pressure sensor and ECM (See page IN-30).

@

Check and replace ECM (See page IN-30).

N OK> Check and replace charcoal canister

NG> Replace VSV.

NG> Repair or replace harness or connector.
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ENGINE

DI3ZY-01

DTC P0450

Evaporative Emission Control System
Pressure Sensor Malfunction

CIRCUIT DESCRIPTION

The vapor pressure sensor and VSV for vapor pressure sensor are used to detect abnormalities in the evap-
orative emission control system.
The ECM decides whether there is an abnormality in the evaporative emission control system based on the
vapor pressure sensor signal.
DTC P0450 is recorded by the ECM when the vapor pressure sensor malfunction.

VSV
for EVAP

ECM

Vapor Pressure

\ VSV for Vapor
Pressure Sensor

]
=

Charcoal Canister

Fuel Tank

S00042

DTC No. DTC Detecting Condition Trouble Area
Condition (a) or (b) continues. . o
) ! . * Open or short in vapor pressure sensor circuit
P0450 (2 trip detection logic) Vapor pressure sensor
i u
(@) PTNK <05V ECpM P
(b) PTNK> 4.5V

WIRING DIAGRAM

Refer to Evaporative Emission Control System Malfunction on page DI-76.
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INSPECTION PROCEDURE

HINT:
If DTC P0441, P0446 or P0450 is output after DTC P0440, first troubleshoot DTC P0441, P0446 or P0450.
If no malfunction is detected, troubleshoot DTC P0440 next.

1 Check voltage between terminals VC and E2 of ECM connector
(See page DI-76, step 9).

2 | Check voltage between terminals PTNK and E2 of ECM connector
(See page DI-76, step 10).

B

3 | Check for open and short in harness and connector between the vapor pressure
sensor and ECM (See page IN-30).

E

Replace the vapor pressure sensotr.

NG> Check and replace ECM (See page IN-30).

OK> Check and replace ECM (See page IN-30).

NG> Repair or replace harness or connector.
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DI3ZZ-01

DTC

P0500 | Vehicle Speed Sensor Malfunction

CIRCUIT DESCRIPTION

The No.1 vehicle speed sensor outputs a 4-pulse signal for every revolution of the rotor shaft, which is ro-
tated by the transmission output shaft via the driven gear. After this signal is converted into a more precise
rectangular waveform by the waveform shaping circuit inside the combination meter, it is then transmitted
to the ECM. The ECM determines the vehicle speed based on the frequency of these pulse signals.

4-pulse

No.1 Vehicle I I , l , l , I

Speed Sensor

Combination
Meter

Transaxle

= O\ =»
L

4-pluse

JUUUL

ECM

Q00515

DTC No. DTC Detecting Condition Trouble Area
No vehicle speed sensor signal to ECM under the following
conditions:
l(:QOErmetection logic) * Open or short in vehicle speed sensor circuit
P0500 (a) Park / neutral position switch is OFF * Vehicle speed sensor

(b) Vehicle is being driven

For M/T:

(a) Engine speed is between 2,000 rpm and 5,000 rpm
(b) Vehicle is being driven at 88 km/h (54 mph) or more

* Combination meter
*ECM
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WIRING DIAGRAM

ECM

5V
Combination Meter

SPD
[ co } V-W ( E6 )

A04252

INSPECTION PROCEDURE

1 Check operation of speedometer.

CHECK:

Drive the vehicle and check it the operation of the speedometer in the combination meter is normal.
HINT:

The vehicle speed sensor is operating normally if the speedometer display is normal.

meter troubleshooting.

NG> Check speedometer circuit. See combination

1996 RAV4 (RM447U)
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2 [ Check voltage between terminal SPD of ECM connector and body ground.

@ON

ettt “‘:‘ﬁ
00000000000 10000( 0O
r‘l[ JUUUOUD0OOUL U000 %HHHHFH

7X s

RN

BE6653
P23729

(+)

A00415

PREPARATION:

(@ Remove side trim cover (See page SF-62).

(b)  Shift the shift lever to neutral.

() Jack up one of the front wheels

(d)  Turn ignition switch ON.

CHECK:

Measure voltage between terminal SPD of ECM connector and
body ground when the wheel is turned slowly.

OK:
Voltage is generated intermittently.
45-55V
Turn the wheel
0 AT7809

@

tween combination meter and ECM.

NG> Check and repair harness and connector be-

Check and replace ECM (See page IN-30).
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DI400-01

DTC

P0505 | Idle Control System Malfunction

CIRCUIT DESCRIPTION

ok The rotary solenoid type IAC valve is located on the throttle
Air body and intake air bypassing the throttle valve is directed to
Chamber | the IAC valve through a passage.

In this way the intake air volume bypassing the throttle valve is

Throttle valve

From regulated, controlling the engine speed.
g‘l;aner The ECM operates only the IAC valve to perform idle-up and
provide feedback for the target idling speed.
Signals| Valve  IAC Valve \
To Cylinders
P01559
DTC No. DTC Detecting Condition Trouble Area
«|AC valve is stuck or closed
Idle speed continues to vary greatly from the target speed * Open or short in IAC valve circuit
P0505 . . . . -
(2 trip detection logic) * Open or short IAC signal circuit
* Air intake (hose loose)
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WIRING DIAGRAM

ECM
R/B No.6 IAC Valve 1 4 \
ISCO
From Battery 3 5 2 5 ) E4 N\?Em
— oo 6 AN 1 a,
R-W @( E;_R/)IEIl B-R 9 ISCC
E4
B-Y
1 5 J1 01
6 411N 6 Junction Connector
- g )\
5.0 EFIl Main Relay W-B AL I'A W-B
- J/B No.1
2 1 Fuse Block
1J 1E 1l . 110 From ?? \_ J
B-O IGN IG Switch L

$02401

INSPECTION PROCEDURE

1 Check air induction system (See page EC-5).

@

e )

Repair or replace.

2 | Check A/C signal circuit (See page AC-64).

OK
~_—

e )

Repair or replace.

ground

3 Check voltage between terminals ISCO, ISCC of ECM connector and body

1996 RAV4 (RM4470)
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PREPARATION:

ON [ISCO ISCC
) 6w @)
e (b)
rf [ | ©

E4
Connector

OK:

BE6653 =
P23730 A00416

Remove side trim cover (See page SF-61).
Disconnect the E4 connector of ECM.
Turn ignition switch ON.

CHECK:
Measure voltage between terminals ISCO, ISCC of ECM con-
nector and body ground.

Voltage: 9 - 14V

OK> Go to step 5.

B

4 | Check IAC valve (See page SF-34).

NG> Replace IAC valve.

E

valve and ECM (See page IN-30).

Check for open and short in harness and con-
nector between R/B No.6 and IAC valve, IAC

5 | Check operation of the IAC valve (See page SF-34).

NG> Repair or replace IAC valve.

E

Check and replace ECM (See page IN-30).
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DI401-01

DTC

P1300

Igniter Circuit Malfunction

CIRCUIT DESCRIPTION
This ECM determines the ignition timing, turns on Try at a predetermined angle (°CA) before the desired
ignition timing and outputs an ignition signal (IGT) ”1” to the igniter.
Since the width of the IGT signal is constant, the dwell angle control circuit in the igniter determines the time
the control circuit starts primary current flow to the ignition coil based on the engine rpm and ignition timing
one revolution ago, that is, the time the Tro turns on.
When it reaches the ignition timing, the ECM turns Trq off and outputs the IGT signal "O”.
This turns Tr» off, interrupting the primary current flow and generating a high voltage in the secondary coil
which causes the spark plug to spark. Also, by the counter electromotive force generated when the primary
current is interrupted, the igniter sends an ignition confirmation signal (IGF) to the ECM.
The ECM stops fuel injection as a fail safe function when the IGF signal is not input to the ECM.

DTC No. DTC Detecting Condition Trouble Area
*Open or short in IGF or IGT circuit from igniter to ECM
No IGF signal to ECM for 8 consecutive IGT signals during p. ! reu! 'gn!
P1300 engine runnin « Igniter
9 g ECM

WIRING DIAGRAM

B-W ECM
Distributor s ~\
To Tachometer tl. 4 5V
1 2
;"’__® IGT
s | Tr
4| 1G1 o
T J/B ll\lgon:uon = Igniter
>'- - IG Switch »
oM 14 8 6 . -
= D4 BW BR s 1EAT K<
Batt Fusible Link Block — R/B No.2 -
2 elry MAIN |2 AM2 .

S07638
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INSPECTION PROCEDURE

1 | Check spark plug and spark (See page 1G-1).

NG> Go to step 4.
OK \

2 | Check for open and short in harness and connector in IGF signal circuit between
ECM and igniter (See page IN-30).

3 | Disconnect igniter connector and check voltage between terminal IGF of ECM
connector and body ground.

NG> Repair or replace harness or connector.

PREPARATION:
(@) Disconnect igniter connector.
(b) Remove side trim cover (See page SF-61).
(¢)  Turn ignition switch ON.
CHECK:
Measure voltage between terminal IGF of ECM connector and
body ground.
IGF OK:
Paa7a1 (+) T o Voltage: 4.5 - 5.5 V

@

Check and replace ECM (See page IN-30).

OK> Replace igniter.
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4 | Check for open and short in harness and connector in IGT signal circuit between
ECM and igniter (See page IN-30).

@

5 [Check voltage between terminal IGT of ECM connector and body ground.

NG> Repair or replace harness or connector.

@ Remove side trim cover (See page SF-61).
CHECK:
ey Juq"m ¥ TR Measure voltage between terminal IGT of ECM connector and
AR L body ground when engine is cranked.
N oK:
GT Voltage: More than 0.1 V and less than 4.5V
BE6653 (+) =
pPo3735 A06621
_ Reference:
IGT/IGF signal waveform 2 vjpiision|  |NSPECTION USING OSCILLOSCOPE
IGT | i During idling, check waveform between terminal IGT and E1 of
ECM.
oV HINT:
IGF ﬁ | , The correct waveforms are as shown.
ovik ' —
| | NG Check and replace ECM (See page IN-30).
10 m sec./Division (Idling)
F16680

@
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6 | Disconnect igniter connector and check voltage between terminal IGT of ECM
connector and body ground.

@START
P

=

—

EAURRRALANT TARaaN

OO0

i2as )

000000
ﬂﬂrﬂ?ﬂl’?ﬂ OO

0000

IGT

+
BE6653 ( )
P23732

SN

A06621

NG
~_—

PREPARATION:
(@) Disconnect the igniter connector.
(b) Remove side trim cover (See page SF-61).
CHECK:
Measure voltage between terminal IGT of ECM connector and
body ground when engine is cranked.
OK:
Voltage: More than 0.1 V and less than 4.5V

ox )

Replace igniter.

7 | Check voltage between terminal 3 of igniter connector and body ground.

@ ONC=> START

BE6653
P23909 =

A07402

@

PREPARATION:
Disconnect the igniter connector.
CHECK:
Measure voltage between terminal 3 of igniter connector and
body ground, when ignition switch is turned to "ON” and
"START” position.
OK:
Voltage: 9 - 14V

e )

Check and repair igniter power source circuit.

8 | Check for open and short in harness and connector between ignition switch and
ignition coil, ignition coil and igniter (See page IN-30).

1996 RAV4 (RM447U)

Repair or replace harness or connector.
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9 | Check ignition coil (See page 1G-1).

Replace ignition coil.

NG>
3

Replace igniter.
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DI965-01

DTC P1500 | Starter Signal Circuit Malfunction

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 ECM. The starter signal is mainly used to increase the fuel injection
volume for the starting injection control and after-start injection control.

WIRING DIAGRAM

Ciutch Start
1 tch 10 B-W (M/T) s ECM
B-W @ B-W (M/T) Junction
* 1 12 Connector 11

10 * 3
B-W 2 3 B STA
1G1 QO O — 1G1
From - *52 §2 = [:K
IG Switch  J° Park P
Junction /Neutral ~ E1
Connector Position Emﬁ
Switch R/B No.2
1 2
et
- A 5 G fan]
o 2 50/,0-3 ;-
From MoV ST Rela
Battery No.1 Y A 51
* 1: 2WD Junction
%2 4WD Connector

4

A15827

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 matrix chart of problem symptoms on page DI-20.
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TOYOTA hand-held tester:

1 Connect TOYOTA hand-held tester and check STA signal.

PREPARATION:

(@ Connect the TOYOTA hand-held tester to the DLCS.
(b)  Turn ignition switch ON and push TOYOTA hand-held tester main switch ON.

CHECK:
Read STA signal on the TOYOTA hand-held tester while starter operates.
OK:
Ignition Switch Position ON START
STA Signal OFF ON
OK Proceed to next circuit inspection shown on
matrix chart (See page DI-20).
NG
\/

(See page IN-30).

2 | Check for open in harness and connector between ECM and starter relay

E

e )

Repair or replace harness or connector.

Check and replace ECM
(See page IN-30).
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OBDII scan tool (excluding TOYOTA hand-held tester):

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

START PREPARATION:
@ (@  Turn up the floor mat on the passenger side.
(b) Remove the 2 bolts for ECM.
CHECK:
SR ey Eﬁﬁ%ﬂ Measure the voltage between terminal STA of ECM connector
S e and the body ground during engine is cranking.
OK:

BEeess STA (+) Voltage: 6.0 V or more.

A00349

e ]

2 | Check for open in harness and connector between ECM and starter relay
(Marking: ST) (See page IN-30).

@

Check and replace ECM
(See page IN-30).

A00422
OK Proceed to next circuit inspection shown on
matrix chart (See page DI-20).

NG> Repair or replace harness or connector.
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DI403-01

DTC P1600 | ECM BATT Malfunction

CIRCUIT DESCRIPTION

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

DTC No. DTC Detecting Condition Trouble Area
) o * Open in back up power source circuit
P1600 Open in back up power source circuit
*ECM
HINT:

If DTC P1600 appear, the ECM does not store another DTC.
WIRING DIAGRAM

ECM
R/B No.2 ( \
1
16 EF 17 20 R-W BATT
w > 5 R-W B2 K& E6 >
2
MAIN FL
-
_i_| Battery
=
T -
S02405
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INSPECTION PROCEDURE

1 Check voltage between terminal BATT of ECM connector and body ground.

ABO117
P23733 L

A00421

B

PREPARATION:
Remove side trim cover (See page SF-61).
CHECK:
Measure voltage between terminal BATT of ECM connector
and body ground.
OK:
Voltage: 9 - 14V

OK> Check and replace ECM (See page IN-30).

2 Check EFI fuse.

EFI Fuse

502495

@

PREPARATION:

Remove EFI fuse from R/B No.2.
CHECK:

Check continuity of EFI fuse.
OK:

Continuity

nents connected to EFI fuse.

NG> Check for short in all the harness and compo-

ECM.

Check and repair harness or connector be-
tween battery and EFI fuse, EFI fuse and

1996 RAV4 (RM447U)
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DI404-01

DTC

P1780 | Park/Neutral Position Switch Malfunction

CIRCUIT DESCRIPTION

The park / neutral position switch goes on when the shift lever is in the N or P shift position. When it goes
on terminal NSW of the ECM is grounded to body ground via the starter relay thus the terminal NSW voltage
becomes 0 V. When the shift lever is in the D, 2, L or R position, the park / neutral position switch goes off,
so the voltage of ECM terminal NSW becomes battery positive voltage, the voltage of the ECM internal pow-

er source.

If the shift lever is moved from the N position to the D position, this signal is used for air-fuel ratio correction
and for idle speed control (estimated control), etc.

DTC No.

DTC Detecting Condition

Trouble Area

P1780

Two or more switches are ON simultaneously for "N”, "2”, "L”
and "R” position
(2 trip detection logic)

When driving under conditions (a) and (b) for 30 sec. or more
the park / neutral position switch is ON (N position):

(2 trip detection logic)

(a) Vehicle speed: 80 km/h (50 mph) or more

(b) Engine speed: 1,500 ~ 3,000 rpm

« Short in park / neutral position switch circuit
« Park / neutral position switch
«ECM

HINT:

After confirming DTC P1780 use the TOYOTA hand-held tester to confirm the PNP switch signal from "CUR-
RENT DATA”.
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WIRING DIAGRAM

Fuse Block
3L aodt,
o [cauee] |4
J/B No.1 i 1 (0P s8(iE ECM
| tch
G Switc . 8 - (__\
W @ 1B B+
3 13 22
B-W /)
1D 1H R {E6)
5038 NSW
o J/B No1 7 Park/Neutral
m ark/Neutra
R/B No.2 Position
Switch m 8
2 ~ 3 o ‘ *51 & R-B_ R
503
N 3 2 | asl®
= 1 ; 8 —@ E1
< o
e ™ & LG-R A3 2
ST Rela 10]G1] 2 *1 Lo —(E6
2 2 Y 6 L/o—ﬁ 9|2 15
— *. *2 ) >
= 6 = 2 A R-L 2 213 IE;E 19 E1
Fusible w-BEW—B LG (EolL
5 ¢<Link J1 g 1 o
< _1=|Block Junction B_W Z
Connector ————m)—l —7 iz E1
5

Battery §E? oy *%

= = To Terminal STA of ECM

.

$07292

INSPECTION PROCEDURE

1 | Check park / neutral position switch.

PREPARATION:
2WD: Disconnect park / neutral position switch connector.
CHECK:
Check continuity between each terminal shown below when the
shift lever is positioned to each range.
4 3(2 1 .
OK:
9(8|7|s|5 — ; —
Shift Position Terminal No. to continuity
6-1*:2-7% 2-3*:5-6%2
6
R 6-5*:2-8%
4WD: 5 N 6-7*:2-9%2 2-3*:5-6%2
D 6-8*:2-10*2
2 6-9*1:2-3%
€r4 3 1 L 6-4*1:2_4%2
5 *1.
0 ARk ﬂ . 2WD
: *2: 4WD
10 NG )| Replace park / neutral position switch.
$65406 A07403
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@

2 [ Check voltage between terminal NSW of ECM connector and body ground.

DIAGNOSTICS - ENGINE

ON PREPARATION:
@ (@) Remove side trim cover (See page SF-61).
— - (b)  Turn ignition switch ON.
ﬁll-l:l I 000 ) CHECK:
JORNURENRELL JILAERE]

A Measure voltage between terminal NSW of ECM connector and
body ground after the shift lever is moved to the following posi-
tions.

v NSW OK:

BE6653 ) (+) ) "
P23734 A07404 Shift lever position PorN L,2,DorR

Voltage 0-3V 9-14V
NG \

Check for open and short in harness and con-
nector between ECM and park / neutral posi-
tion switch (See page IN-30).

OK> Check and replace ECM (See page IN-30).
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DI406-01

ECM Power Source Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to the coil, closing the contacts of
the EFI relay and supplying power to the terminals +B of the ECM.

WIRING DIAGRAM

R/B No.6 , ECM
R-W 3 B-R.
D&l 3@y ER ()
B-R B-R 2 —
2 D—>YEAT = 1= 6 e 2l o
IG1 | 11 : - i
. &) EF! Main Relay im
EFI \ AM1 ] BR 14
167 20 o |7 w-8 ———(E4] Et
IG B-O
Switch
2 A A
B[ 6 J1 J2
= 1J Junction Junction
2 (D)8 2 Connector Connector
= | Fusible - #1/51 A A
< | Link _i_|Battery ' W- BR
=|Block T (GE)9 1(iE
E EC
B-O B-O
-:" 10 11 py = k_/
Fuse Block
S02409

1996 RAV4 (RM447U)



DI-114

DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE

BE6653
P23735

1 Check voltage between terminals +B and E1 of ECM connector.
ON PREPARATION:
@ (@) Remove side trim cover (See page SF-61).
f:._:;:t::___::: N\ (b)  Turn ignition switch ON.
oo e CHECK:
| 000000 Il L AN 1=l AV
I Measure voltage between terminals +B and E1 of ECM connec-
\A‘( tor.
OK:
E1 UZB Voltage: 9 - 14V

A00423
OK Proceed to next circuit inspection shown on
matrix chart (See page DI-20).

e ]

Check for open in harness and connector between terminal E1 of ECM and body
ground (See page IN-30).

NG> Repair or replace harness or connector.

@

Check EFI main relay (Making: EFI) (See page SF-39).

NG> Replace EFI main relay (Making: EFI)

3

Check EFI fuse (See page DI-110, step 2).

nents connected of EFI fuse.

NG> Check for short in all the harness and compo-

1996 RAV4

(RM447U)
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5 | Check for open in harness and connector between EFI main relay (Marking: EFI)
and battery, EFI main relay (Marking: EFl) and ECM (See page IN-30).

@

NG> Repair or replace harness or connector.

6 Check IGN fuse.

IGN Fuse

A\l

|2

14 llljSl:ﬂ

LIL

11 11

—

u]immn)

J

Fuse Block

502497

@

PREPARATION:

Remove IGN fuse from fuse block.
CHECK:

Check continuity of IGN fuse.

OK:

Continuity

nents connected to IGN fuse.

NG> Check for short in all the harness and compo-

7 | Check ignition switch (See page BE-11).

OK
~_—

NG> Replace ignition switch.

Check for open in harness and connector between IG switch and EFI main relay (Marking: EFI),
EFI main relay (Marking: EFI) and body ground (See page IN-30).
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DI407-02

Fuel Pump Control Circuit

CIRCUIT DESCRIPTION

In the diagram below, when the engine is cranked, current flows from terminal ST of the ignition switch to
the starter relay coil and also current flows to terminal STA of ECM (STA signal).

When the STA signal and NE signal are input to the ECM, Tr is turned ON, current flows to coil of the circuit
opening relay, the relay switches on, power is supplied to the fuel pump and the fuel pump operates.
While the NE signal is generated (engine running), the ECM keeps Tr ON (circuit opening relay ON) and the
fuel pump also keeps operating.

EFIl Main Circuit Opening
Relay Relay Fuel Pump
EFI
—o~0
Starter
MAIN No.1 ST Rela
OO
MAIN IG Switch (STA Signal)
FL
- > N
T Park/Neutral (NE Signal) | NE®
- Position Switc
1 | Battery (Clutch Start
_'||'_ Switch)

502410
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WIRING DIAGRAM
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INSPECTION PROCEDURE
TOYOTA hand-held tester

1

Connect the TOYOTA hand-held tester and check operation of fuel pump (See
page SF-5).

DI-105).

0K> Check for starter signal circuit (See page

B

Check for ECM power source circuit (See page DI-113).

NG> Repair or replace.

OK

\/

Check circuit opening relay (See page SF-41).

NG> Replace circuit opening relay.

1996 RAV4 (RM447U)
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4 | Check voltage between terminal FC of ECM and body ground.

oN PREPARATION:
@ (@) Remove side trim cover (See page SF-61).
-, (b)  Turn ignition switch ON.
F;ﬁ“?i;;g%‘;—%m“ = CHECK:
EHEHHHHHHHHW%HHHHH%J ihiee Measure voltage between terminal FC of ECM and body
N( \u( ground.
Fc | Ok
826653 (+) Voltage: 9 - 14V
P23736 4
A00424

tween EFI main relay (Marking: EFI) and circuit
opening relay, circuit opening relay and ECM.

NG> Check for open in harness and connector be-

E

5 [Check fuel pump (See page SF-5).

3

6 | Check for open in harness and connector between circuit opening relay and fuel
pump, fuel pump and body ground (See page IN-30).

3

Check and replace ECM (See page IN-30).

NG> Repair or replace fuel pump.

NG> Repair or replace harness or connector.
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OBDIl scan tool (exculding TOYOTA hand-held tester)

1 [ Check fuel pump operation.

BE6653
S00839
S01830

Fuel Inlet Hose

A06622

@

PREPARATION:

(@) Remove side trim cover (See page SF-61).

(b)  Turn ignition switch ON.

CHECK:

(@ Connect between terminal FC of ECM and body ground.

(b)  Check for fuel pressure in the inlet hose when it is pinched
off.

OK:
There is pressure in the inlet hose.

HINT:

At this time, you will hear a fuel flowing noise.

DI-105).

OK> Check for starter signal circuit (See page

2 | Check for ECM power source circuit (See page DI-113).

OK
~_—

NG> Repair or replace.

3 [ Check circuit opening relay (See page SF-40).

1996 RAV4 (RM447U)

NG> Replace circuit opening relay.
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4 | Check voltage between terminal FC of ECM and body ground (See page DI-116,
step 4).

tween EFI main relay (Marking: EFI) and circuit
opening relay, circuit opening relay and ECM.

NG> Check for open in harness and connector be-

3

5 [Check fuel pump (See page SF-5).

NG> Repair or replace fuel pump.

@

6 | Check for open in harness and connector between circuit opening relay and fuel
pump, fuel pump and body ground (See page IN-30).

NG> Repair or replace harness or connector.

3

Check and replace ECM (See page IN-30).
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DI408-01

A/C Cut Control Circuit

CIRCUIT DESCRIPTION

This circuit cuts air conditioning operation during vehicle acceleration in order to increase acceleration per-
formance. During acceleration with the vehicle speed at 25 km/h (16 mph) or less, engine speed at 1,200
rpm or less and throttle valve opening angle at 60° or more, the A/C magnet switch is turned OFF for several
seconds.

WIRING DIAGRAM

A/C Amplifier ECM
)
B+
211 AcT

E1

—

502412
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INSPECTION PROCEDURE
TOYOTA hand-held tester:

1 Connect the TOYOTA hand-held tester and check operation of air conditioning
cut control.

PREPARATION:
(@ Connect the TOYOTA hand-held tester to the DLCS.
(b)  Turn ignition switch ON and TOYOTA hand-held tester main switch ON.
(c) Starter the engine and air conditioning switch ON.
HINT:
A/C magnet clutch is turned ON.
(d) Select the ACTIVE TEST mode on the TOYOTA hand-held tester.
CHECK.:
Check operation of A/C magnet clutch cut when air conditioning cut control is operated by the TOYOTA
hand-held tester.
OK:
A/C magnet clutch is turned OFF.

@

2 [ Check for open and short in harness and connector between ECM and A/C am-
plifier (See page IN-30).

matrix chart (See page DI-20).

OK> Proceed to next circuit inspection shown on

NG> Repair or replace harness or connector.
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3 | Check voltage between terminal ACT of ECM and body ground.

PREPARATION:
(@) Remove side trim cover (See page SF-61).
(et e (b) Start the engine.
iiRBasaseeses dnsnusne 1 Bannne CHECK:
WK V Measure voltage between terminal ACT of ECM connector and
body ground when A/C switch is turned to ON and OFF.
ACT OK:
(+) A/C switch condition Voltage
P23738 ON 9-14V
OFF Below 2.0 V

NG> Check and replace A/C amplifier.

E

Check and replace ECM (See page IN-30).

OBDIl scan tool (excluding TOYOTA hand-held tester)

1 Check voltage between terminal ACT of ECM and body ground (See same page,
step 3).

OK> Check and replace ECM (See page IN-30).

@

2 | Check for open and short in harness connector between ECM and A/C amplifier
(See page IN-30).

@

Check and replace A/C amplifier.

NG> Repair or replace harness or connector.
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AUTOMATIC TRANSAXLE (A241E)
HOW TO PROCEED WITH TROUBLESHOOTING

Trobleshoot in accordance with the procedure on the follwoing pages.

ltem inside Z 7 are titles of pages in the manual, with

the page number indicated in the bottom portion. See the
indicated pages for detailed explanations.

@ %Customer Problem Analysis// Step 2, 3,4,6,9, 15, 18:
P.DI-126 Diagnostic steps permitting the use of the TOYOTA

hand-held tester or TOYOTA brake-out-box.

DI409-02

@ehide Brought to Worksh@

(2 /| Connect the OBD Il Scan Tool or TOYOTA Hand-Held Tester to DLC3 Y/
If your display shows "UNABLE TO CONNECT TO VEHICLE” when you have
connected the scan tool/TOYOTA hand-held tester, inspect DLC3 P. DI-127

L

(3) /[ Check DTC and Freeze Frame Data (Pre—check) /
//Record or Print DTC and Freeze Frame Data P. DI-127 //

&

@ //Clear DTC and Freeze Frame Data P. DI-127  //

=

® /[ Visual Inspection //
L

(6) [Setting the Check Mode Diagnosis P. DI-127_J

Symptom does
not occur

(?) [ Problem Symptom Confirmation /| / Symgtm gi(;nulationj/

YA
Symptom occurs
o = = 1
% OK Code [Preliminary Check /NG

P.DI-127
{4 1L oK
/| _DTC Chart _J .
E Téi_(%r;rt @,/[Mechanlcal System Test% NG
NS P.DI-127
ok @ b OK NG

— 1/ Manual Shifting Test //
/___P.DI-127 7/

Matrix Chart of Symptoms Problems - P. DI-140

< ir

Chapter 1 OK Chapter 2 OK Chapter 3
(Electronic) |—:> (On-vehicle) |—:> (Off-vehicle)
P. DI-141 P. DI-141 P. DI-141

'

NG N

] M

G % JVLNG
Circuit « O/D Signal Check //Parts Inspection //<
Inspection // « Pattern Select Signal Check H

N~
P. DI-145 - DI-168

@/ ¢
10 @

[[dentification of Problem |/ Repair J c——)[Confirmation Test J——)[END]
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CUSTOMER PROBLEM ANALYSIS CHECK

Transaxle Control
System Check Sheet

Inspector’s
Name

DI40A-01

Registration No.

Customer’s Name Registration Year / /
Frame No.

- _ -
gfgﬁg\(ﬁ%de / / Odometer Reading mrirl]e
Date Problem / /

Occurred
Errgglljeemnc(%ccurs O Continuous O Intermittent ( times a day)

O Vehicle does not move

(O Any position O Particular position)

O No up-shift

(O 1st>2nd O2nd — 3rd O 3rd - O/D)

O No down-shift

(0 O/D — 3rd O 3rd —» 2nd O 2nd — 1st)

O Lock-up malfunction

O Shift point too high or too low

Symptoms O Harsh engagement  (

ON—D 0O Lock-up O Any drive position)

O Slip or shudder

O No kick—-down

D(Others
Malfunction .
Check Item Indicator Lamp O Normal O Remains ON
1st Time O Normal O Malfunction code (Code
DTC Check
2nd Time O Normal O Malfunction code (Code

1996 RAV4 (RM447U)
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DI40B-02

PRE-CHECK
1. DIAGNOSIS SYSTEM
(@) Description

Q08848

When troubleshooting OBDII vehicles, the only dif-
ference from the usual troubleshooting procedure
is that you connect the OBDII scan tool complying
with SAE J1978 or TOYOTA hand-held testerto the
vehicle, and read off various data output from the
vehicle’s ECM.

OBD Il regulations require that the vehicle’s on-
board computer lights up the Malfunction Indicator
Lamp (MIL) on the instrument panel when the com-
puter detects a malfunction in the computer itself or
in drive system components which affect the vehicle
emissions. In addition to the MIL lighting up when
a malfunction is detected, the applicable DTCs pre-
scribed by SAE J2012 are recorded in the ECM
memory (See page DI-14).

If the malfunction does not reoccur in 3 trips, the MIL goes off
but the DTCs remain recorded in the ECM memory.

TOYOTA Hand-held Tester *

Q08736

1996 RAV4 (RM447U)

To check the DTCs, connect the OBDII scan tool or
TOYOTA hand-held tester to the DLC3 on the ve-
hicle. The OBDII scan tool or TOYOTA 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
Il scan tool’s instruction book.)

DTCs include SAE controlled codes and Manufac-
turer controlled codes.

SAE controlled codes must be set as prescribed by
the SAE, while Manufacturer controlled codes can
be set freely by the manufacturer within the pre-
scribed limits (See page DI-138).
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Q08848

1996 RAV4 (RM447U)

»  The diagnosis system operates in normal mode
during normal vehicle use, and also has a check
mode for technicians to simulate malfunction symp-
toms and perform troubleshooting. Most DTCs use
2 trip detection logic (*) to prevent erroneous detec-
tion. By switching the ECM to check mode when
troubleshooting, the technician can cause the MIL
to light up for a malfunction that is only detected
once or momentarily (TOYOTA hand-held tester)
(See page DI-127).

e *2trip detection logic:

When a logic malfunction is first detected, the mal-

function is temporarily stored in the ECM memory.
If the same malfunction is detected again during the second test
drive, this second detection causes the MIL to light up.

2. Normal Mode:

INSPECT DIAGNOSIS

(@) Check the MIL.

(1)  The MIL lights up when the ignition switch is turned

ON and the engine is not running.
HINT:
If the MIL does not light up, troubleshoot the combination meter
(See page BE-2).

(2) When the engine starts, the MIL should go off. If the
lamp remains on, the diagnosis system has de-
tected a malfunction or abnormality in the system.

(b) Check the DTC.

NOTICE:

TOYOTA hand-held tester only:

When the diagnostic system is switched from the normal
mode to the check mode, it erases all DTCs and freezed
frame data recorded in the normal mode. So before switch-
ing modes, always check the DTCs and freezed frame data,
and note them down.

(1) Prepare the OBD Il scan tool (complying with SAE
J1978) or TOYOTA hand-held tester.

(2) Connect the OBD Il scan tool or TOYOTA hand-
held tester to the DLCS3.

(83)  Turn the ignition switch ON and turn the OBD Il scan
tool or TOYOTA hand-held tester switch ON.

(4) Use the OBD Il scan tool or TOYOTA hand-held
tester to check the DTCs and freezed frame data.
Note them down (For operating instructions, see
the OBDII scan tool’s instruction book.).
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ON
013 sec.

FI3605

1996 RAV4 (RM447U)

(5) See page DI-138 to confirm the details of the
DTCs.
NOTICE:
When simulating symptoms with an OBD Il scan tool (ex-
cluding TOYOTA hand-held tester) to check the DTCs, use
the normal mode. For codes on the DTC chart subject to "2
trip detection logic”, turn the ignition switch off after the
symptoms have been simulated for the first time. Then re-
peat the simulation process again. When the program has
been simulated twice, the MIL lights up and the DTCs are
recorded in the ECM.
3. Check Mode:
INSPECT DIAGNOSIS
HINT:
TOYOTA hand-held tester only:
Compared to the normal mode, the check mode has high sens-
ing ability to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check mode.
(@) Check the DTC.
(1) Initial conditions.

. Battery positive voltage 11 V or more

«  Throttle valve fully closed

e  Transaxle in the PARK position

e Air conditioning switched off

(2) Prepare the TOYOTA hand-held tester.

(8) Connect the TOYOTA hand-held tester to the
DLCS.

(4)  Turn the ignition switch ON and switch the TOYOTA
hand-held tester ON.

(5) Switch the TOYOTA hand-held tester from the nor-
mal mode to the check mode (Check that the MIL
flashes.).

(6) Start the engine (The MIL goes off after the engine
start.).

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

NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.

(8) After simulating the malfunction conditions, use the
TOYOTA 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 mode to normal mode, so all DTCs, etc. are erased.

(9) After checking the DTC, inspect the applicable cir-
cuit.
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(b) Clear the DTC.

« The following actions will erase the DTCs and
freezed frame data.

e Operating the OBDII scan tool (complying with SAE
J1978) or TOYOTA hand-held tester to erase the
codes (See the TOYOTA hand-held tester or OBD
Il scan tool’s instruction book for operating instruc-
tions.).

NOTICE:

If the TOYOTA hand-held tester switches the ECM from the
normal mode to the check mode or vice-versa, or if the
ignition switch is turned from ON to ACC or OFF during the
check mode, the DTCs and freezed frame data will be
erased.

(¢) Inspect the DLCS.
The vehicle’s ECM uses V.P.W. (Variable Pulse Width) for
ehshaf3fi2[ifolo communication to comply with SAE J1850. The terminal
1

arrangement of DLC3 complies with SAE J1962 and

8]716]5]4]3|2 matches the V.P.W. format.
I -
DTC3
Q08495
Terminal No. Connection/\bltage or Resistance Condition
2 Bus @ Line/Pulse generation During communication
4 Chassis Ground - Body/1 Q or less Always
5 Signal Ground - Body/1 Q or less Always
16 Battery Positive — Body/9 - 14V or 1 Q or less Always

HINT:
If your display shows "UNABLE TO CONNECT TO VEHICLE”
when you have connected the cable of the OBD Il scan tool or
TOYOTA hand-held tester to the DLCS, turned the ignition
switch ON and operated the scan tool, there is a problem on the
vehicle side or tool side.
. If communication is normal when the tool is connected to
another vehicle, inspect the 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.
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4. CHECK FOR INTERMITTENT PROBLEMS
TOYOTA hand-held tester only:
By putting the vehicle’s ECM in check 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 (See step 3).
(2) Set the check mode (See step 3).
(83) Do simulation test (See page IN-20).
(4) Check the connector connection and terminal (See page IN-30).
(5) Visual check and contact pressure (See page IN-20).
(6) Handle the connector (See page IN-20).
5. PROBLEM SYMPTOM CONFIRMATION
Taking into consideration the results of the customer problem analysis, try to reproduce the symptoms of the
trouble. If the problem is that the transaxle does not up-shift, down-shift, or the shift point is too high or too
low, conduct the following road test to confirm the automatic shift schedule and simulate the problem symp-
toms.
6. ROAD TEST
NOTICE:
Do the test at normal operating ATF temperature 50 - 80°C (122 - 176°F).
(@) D position test.
Shift into the D position, keep the accelerator pedal constant at the full throttle valve opening position
and check the following points:
(1)  Check up- shift operation.
Check that1 — 2,2 — 3 and 3 — O/D up-shift takes place, at the shift point shown in the automat-
ic shift schedule (See page SS-32).

w

HINT:
«  O/D Gear Up-shift Prohibition Control:
Engine coolant temperature is 50°C (122°F) or less.
If there is a 10km/h (6 mph) difference between the set cruise control speed and vehicle speed.
O/D main switch is pushed ON (During the O/D OFF indicator light lights up.).
«  O/D Gear Lock-up Prohibition Control:
Brake pedal is depressed.
Engine coolant temperature is 50°C (122°F) or less.
(2) Check for shift shock and slip.
Check for shock and slip at the 1 — 2, 2 — 3 and 3 — O/D up-shifts.
(8) Check for abnormal noise and vibration.
Run at the D position lock-up or O/D gear and check for abnormal noise and vibration.
HINT:
The check for the cause of abnormal noise and vibration must be performed very thoroughly as it could also
be due to loss of balance in the torque converter clutch, etc.
(4) Check kick—-down operation.
While running in the D position, 2nd, 3rd and O/D gears, check that the possible kick—down ve-
hicle speed limits for2 —» 1, 3 —» 2 and O/D — 3 kick—-downs conform to those indicated on the
automatic shift schedule (See page SS-32).
(5) Check abnormal shock and slip at kick—down.
(6) Check the lock-up mechanism.
e  Drive in the D position, O/D gear, at a steady speed (lock-up ON) of about 75 km/h (47
mph).
. Lightly depress the accelerator pedal and check that the RPM does not change abruptly.
If there is a big jump in RPM, there is no lock-up.
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(b) 2 position test.
Shift into the 2 position and, while drive with the accelerator pedal held constantly at the full throttle
valve opening position, check on the following points:
(1)  Check up-shift operation.
Check that the 1 — 2 up-shift takes place and that the shift point conforms to the automatic shift
schedule (See page SS-32).
HINT:
There is no O/D up-shift and lock—up in the 2 position.
(20 Check engine braking.
While running in the 2nd gear of the 2 position, release the accelerator pedal and check the en-
gine braking effect.
(8) Check for abnormal noises during acceleration and deceleration, and for shock at up-shift and
down-shift.
(¢) L position test.
Shift into the L position and while driving with the accelerator pedal held constantly at the full throttle
valve opening position, check the following points:
(1)  Check no up-shift.
While running in the L position, check that there in no up-shift to 2nd gear.
(20 Check engine braking.
While running in the L position, release the accelerator pedal and check the engine braking ef-
fect.
(8) Check for abnormal noises during acceleration and deceleration.
(d) R position test.
Shift into the R position and while starting at full throttle, check for slipping.
CAUTION:
Before conducting this test ensure that the test area is free from personnel and obstructions.
(e) P position test.
Stop the vehicle on a gradient (more than 5°) and after shifting into the P position, release the parking
brake. Then check that the parking lock pawl holds the vehicle in place.

7. BASIC INSPECTION
(@ Check the fluid level.

\/ HINT:
/< »  Drive the vehicle so that the engine and transaxle are at
</J normal operating temperature.
\ Fluid temperature: 70 - 80°C (158 - 176°F)
e Only use the COOL range on the dipstick as a rough refer-

ence when the fluid is replaced or the engine does not
run.

Q06070

(1)  Park the vehicle on a level surface and set the park-
ing brake.

(2) With the engine idling and the brake pedal de-
pressed, shift the shift lever into all positions from
the P to L position and return to the P position.

(3) Pull out the oil level gauge and wipe it clean.

(4) Push it back fully into the pipe.

(5) Pullit out and check that the fluid level is in the HOT

AT3417 range.

If the level is at the low side, add new fluid.
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OR0028

AT3417

AT4252
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Fluid type: ATF DEXRON @Il
NOTICE:
Do not overfill.
(b) Check the fluid condition.
If the fluid smells burnt or is black, replace it.

() Replace the fluid.
(1) Remove the drain plug and drain the fluid.
(2) Reinstall the drain plug securely.

(8) With the engine OFF, add new fluid through the oil
filler pipe.

Fluid type: ATF DEXRON @Il

Capacity:

Drain and refill: 3.3 liters (3.5 US qts, 2.9 Imp. qts)

(4) Start the engine and shift the shift lever into all posi-
tions from P to L position and then shift into P posi-
tion.

(5) With the engine idling, check the fluid level. Add
fluid up to the COOL level on the dipstick.

(6) Check the fluid level at the normal operating tem-
perature 70 - 80°C (158 - 176°F) and add as nec-
essary.

NOTICE:
Do not overfill.
(d) Check the fluid leaks.

Check for leaks in the transaxle.

If there are leaks, it is necessary to replace O-rings, gaskets,
oil seals, plugs or other parts.

(e) Inspect and adjust throttle cable.

(1)  Check that the throttle valve is fully closed.

(2) Check that the inner cable is not slack.

(3) Measure the distance between the outer cable end

and stopper on the cable.

Standard distance: 0 - 1 mm (0 - 0.04 in.)
If the distance is not within the standard, adjust the cable by the
adjusting nuts.
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L
(5

e,

I

Q08832

Q08831

Neutral
Basic
Line

Q07907

8. MECHANICAL SYSTEM TESTS
(@) Measure the stall test

(f)  Inspect and adjust shift lever position.
When shifting the shift lever from the N position to other
positions, check that the lever can be shifted smoothly
and accurately to each position and that the position indi-
cator correctly indicates the position.
If the indicator is not aligned with the correct position, carry out
the following adjustment procedures:
(1) Loosen the nut on the control shaft lever.
(2) Push the control shaft lever fully downward.

(3) Return the control shaft lever 2 notches to the N
position.
(4) Set the shift lever to the N position.
(5) While holding the shift lever lightly toward the R
position side, tighten the shift lever nut.
Torque: 6.9 N-m (70 kgf-cm, 61 in-Ibf)
(6) Start the engine and make sure that the vehicle
moves forward when shifting the lever from the N to
D position and reverses when shifting it to the R
position.
(9) Inspect and adjust park/neutral position switch.
Check that the engine can be started with the shift lever
only in the N or P position, but not in other positions.
If not as stated above, carry out the following adjustment proce-
dure:
(1) Loosen the park/neutral position switch bolt and set
the shift lever to the N position.
(2)  Align the groove and neutral basic line.
(3) Hold in position and tighten the bolt.
Torque: 5.4 N-m (55 kgf-cm, 48 in-Ibf)
HINT:
For continuity inspection of the park/neutral position switch, see
page DI-156.
(h) Inspect the idle speed.
Idle speed: 700 + 50 rpm (In N position and A/C OFF)

The object of this test is to check the overall performance of the transaxle and engine by measuring
the stall speeds in the D and R positions.

NOTICE:

« Do the test at normal operation ATF temperature 50 - 80°C (122 - 176°F).

« Do not continuously run this test longer than 5 seconds.

. To ensure safety, conduct this test in a wide, clear, level area which provides good traction.

»  The stall test should be always carried out in pairs. One technician should observe the condi-
tions of wheels or wheel stoppers outside the vehicle while the other is doing the test.

(1)  Chock the 4 wheels.

(2)  Fully apply the parking brake.

(83) Connect OBD Il scan tool or TOYOTA hand-held tester to the DLCS3.
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(4) Start the engine and check idle speed.

(5) Keep your left foot pressed firmly on the brake pedal.

(6) Shift into the D position. Fully depress the accelerator pedal. Quickly read the stall speed at this
time.

Stall speed: 2,370 = 150 rpm

(7) Do the same test in R position.

Stall speed: 2,370 = 150 rpm

Evaluation:
Problem Possible cause
* Engine output may be insufficient
« Stator one-way clutch is operating properly
Stall speed low in D and R positions HINT:

If more than 600 rpm below the specified value, the torque converter clutch could
be faulty

Stall speed high in D position

e Line pressure too low

 Forward clutch slipping

*No. 2 one-way clutch not operating properly
 U/D one-way clutch not operating properly

Stall speed high in R position

e Line pressure too low

« Direct clutch slipping

« 1st and reverse brake slipping
* U/D brake slipping

Stall speed high in D and R positions  Improper fluid level

e Line pressure too low

 U/D one-way clutch not operating properly

(b)

Measure the time lag.

When the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before
the shock can be felt. This is used for checking the condition of the U/D direct clutch, forward clutch,
direct clutch, and 1st and reverse brake.

NOTICE:

Do the test at normal operating ATF temperature 50 - 80°C (122 - 176°F).

Make sure to allow 1 minute interval between tests.

Take 3 measurements and take the average value.

(1)  Fully apply the parking brake

(2) Start the engine and check idle speed.

Idle speed: 700 = 50 rpm (In N position and A/C OFF)

(8)  Shift the shift lever from the N to D position. Using a stop watch, measure the time it takes from
shifting the lever until the shock is felt.

Time lag: N — D Less than 1.2 seconds
In the same way, measure the time lag for N - R.

Time lag: N — R Less than 1.5 seconds

Evaluation:

Problem Possible cause

e Line pressure too low

N — D time lag is longer * Forward clutch worn

 U/D one-way clutch not operating properly

N — R time lag is longer

e Line pressure too low

e Direct clutch worn

« 1st and reverse brake worn
* U/D brake worn
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9. HYDRAULIC TEST
Measure the line pressure.

NOTICE:

« Do the test at normal operating ATF temperature 50 - 80°C (122 - 176°F).

» The line pressure test should always carried out in pairs. One technician should observe the
conditions of wheels or wheel stoppers outside the vehicle while the other is doing the test.

» Be careful to prevent SST’s hose from interfering with the exhaust pipe.

(1)
2

SST

W

,.\,.\A,.\,.\,.\
(22} )
sSo222

¢}

8

NOTICE:

Warm up the ATF.
Remove the teat plug on the transaxle case left side and connect SST (See page AX-14. for the
location to connect SST).
SST 09992-00094 (09992-00230, 09992-00270)
Chock the 4 wheels.
Fully apply the parking brake.
Start the engine and check idling speed.
Keep your left foot pressed firmly on the brake pedal and shift into the D position.
Measure the line pressure when the engine is idling.
Fully depress the accelerator pedal. Quickly read the highest line pressure when engine speed
reaches stall speed.

Release the accelerator pedal and stop test if the wheels being to rotate before the engine speed
reaches specified stall speed.

(9) In the same way, do the teat in R position.
Specified line pressure:
Condition D position  kPa (kgf/cm?2, psi) R position  kPa (kgf/cm?2, psi)
Idling 353 - 422 (3.6 - 4.3, 51 - 61) 598 - 804 (6.1 — 8.2, 87 - 117)
Stall 824 - 971 (8.4 -9.9, 119 - 141) 1,530 - 1,780 (15.6 — 18.1, 222 - 257)
If the measured pressures are not up to specified values, recheck the throttle cable adjustment and do a
retest.
Evaluation:
Problem Possible cause
« Throttle cable out of adjustment
If the measured value in all positions are higher. * Throttle valve defective
* Regulator valve defective
e Throttle cable out of adjustment
* Throttle valve defective
If the measured values in all positions are lower. * Regulator valve defective

« Oil pump defective
« U/D direct clutch defective

If pressure is low in the D position only.

« D position circuit fluid leakage
 Forward clutch defective

If pressure is low in the R position only. « Direct clutch defective

* R position circuit fluid leakage

 1st and reverse brake defective
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/

Q08344

1996 RAV4 (RM447U)

10. MANUAL SHIFTING TEST
HINT:
With this test, it can be determined whether the trouble is within
the electrical circuit or is @ mechanical problem in the transaxle.
(@) Disconnect the solenoid wire.
(b) Inspect the manual driving operation
Check that the shift and gear positions correspond with
the table below.

Shift Position Gear Position
D O/D
2 3rd
L 1st
R Reverse
P Pawl Lock

HINT:
If the L, 2 and D position gear position are difficult to distinguish,
do the following road test.

e While driving, shift through the L, 2 and D positions.
Check that the gear change corresponds to the shift posi-
tion.

. If any abnormality is found in the above test, the problem
is in the transaxle itself.

() Connect the solenoid wire.
(d) Cancel out the DTC (See step 3).
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DIAGNOSTIC TROUBLE CODE CHART

If a DTC is displayed during the DTC check, check the circuit listed in the table below and proceed to the

DI40C-02

page given.
DTC No. .
Detection ltem Trouble Area MIL* Memory
(See page)
« Open or short in vehicle speed sensor circuit
P0500 Vehicle Speed Sensor « Vehicle speed sensor ° o
(DI-94) Malfunction « Combination meter
«ECM
P0750 Shift Solenoid A Malfunction « Shift solenoid valve No. 1 is stuck open or closed ° o
(DI-146) (Shift Solenoid Valve No. 1) « Valve body is blocked up or stuck
P0O753 Shift Solenoid A Electrical » Open or short in shift solenoid valve No. 1 circuit
(DI-147) Malfunction « Shift solenoid valve No. 1 (] @)
(Shift Solenoid Valve No. 1) «ECM
P0755 Shift Solenoid B Malfunction « Shift solenoid valve No. 2 is stuck open or closed ° o
(DI-146) (Shift Solenoid Valve No. 2) « Valve body is blocked up or stuck
PO758 Shift Solenoid "B” Electrical * Open or short in shift solenoid valve No. 2 circuit
(DI-147) Malfunction « Shift solenoid valve No. 2 (] O
(Shift Solenoid Valve No. 2) «ECM
» Shift solenoid val L is stuck I
P0770 | Shift Solenoid E Malfunction \S/ I' Sg E;no_'d ;’Ia V:ez S zr“; :kpe" or closed . -
«Valve body is blocked u u
(DI-151) | (Shift Solenoid Valve SL) y P
e Lock-up clutch
PO773 Shift Solenoid E Electrical * Open or short in shift solenoid valve SL circuit
(DI-153) Malfunction « Shift solenoid valve SL [} O
(Shift Solenoid Valve SL) «ECM
e Short i K tral iti itch circuit
P1780 | Park/Neutral Position Switch Shortin park/neutral position switch circui
. « Park/neutral position switch ) O
(DI-156) Malfunction ECM

o J MIL lights up
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DI40D-02

PARTS LOCATION

O/D Main Switch
Pattern Select Switch

MiL
ECM

Vehicle Speed Sensor \

0O/D OFF Indicator Light

o \
'
Wy s
N3 ‘
«mq

AN " Stop Light Switch
Park/Neutral Position Switch g Shift Solenoid Valve No.1

Shift Solenoid Valve No.2

Shift Solenoid Valve SL

Q08862
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ECM Terminals
LU ' UL U L 151101515 —F U
13[12[11]10]9 |8 |7 5/4]3]2}1}18]7]6[5]4]3|2)j1jp1pojoj8]7(6]5]4(3]2]1
26125 [24]23]22]21]20]19]18]17]16]15]14] [16]15]14[13]12]11]10] 9] [22]21]20]19]18]17]16]15]14[13]12
716062
Symbols (Terminal No.) Wiring Color Condition STD Voltage (V)
SPD (E6-9) - E1 (E4-14) V-W - BR Disconnect cruise control connector and IG ON Pulse signal is output
Turn one front wheel slowly Below 1+ 4 -6
IG OFF Disconnect ECM connector 11-15Q
IG ON 10 - 14
S1 (E4-2) - E1 (E4-14) P-B - BR
1st or 2nd gear 10 - 14
3rd or O/D gear Below 1
IG OFF Disconnect ECM connector 11-15Q
IG ON Below 1
S2 (E4-15) - E1 (E4-14) P-BR
2nd or 3rd gear 10 - 14
1st or O/D gear Below 1
IG OFF Disconnect ECM connector 11-15Q
SL (E4-1) - E1 (E4- 4) Y-B - BR IG ON Below 1
Vehicle driving under look-up position 10-14
OD1 (E6-20) - E1 (E4-14) Y-B-BR IG ON 4-6
O/D main switch ON (O/D ON) 10-14
OD2 (E6-7) - E1 (E4-14) LG -BR i i
O/D main switch OFF (O/D OFF) Below 1
IG ON Shift lever L position 10-14
L (E6-19) - E1 (E4-14) LG - BR - —
IG ON Shift lever other than L position Below 1
IG ON Shift lever R position 10-14
R (E6-8) — E1 (E4-14) R-B - BR - —
IG ON Shift lever other than R position Below 1
IG ON Shift lever 2 position 10-14
2 (E-18)- E1 (E4-14) LG-R - BR - —
IG ON Shift lever other than R position Below 1
IG ON Shift lever P or N position Below 1
NSW (E6-22) - E1 (E4-14) B-W - BR -
IG ON Shift lever other than P or N position 10-14
IG ON Brake papel is depressed 75-14
B/K (E6-4) - E1 (E4-14) G-W - BR
IG ON Brake papel is released Below 1
PWR pattern 75-14
P (E6-15) - E1 (E4-14) R-G - BR
NORM pattern Below 1
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PROBLEM SYMPTOMS TABLE

If a normal code is displayed during the diagnostic trouble code check but the trouble still occurs, check the
circuits for each symptom in the order given in the charts on the following pages and proceed to the page
given for troubleshooting.

The Matrix Chart is divided into 3 chapters.

Chapter 1: Electronic Circuit Matrix Chart

Chapter 2: On-Vehicle repair Matrix Chart

Chapter 3: Off-Vehicle repair Matrix Chart

When troubleshooting, check Chapter 1 first. If instructions are given in Chapter 1 to proceed to chapter 2
or 3, proceed as instructed.

(1) If the instruction "Proceed to next circuit inspection shown on matrix chart” is given in the flow
chart for each circuit, proceed to the circuit with the next highest number in the table to continue
the check.

(2) If the trouble still occurs even though there are no abnormalities in any of the other circuits, then
check and replace the ECM.

Chapter 1: Electronic Circuit Matrix Chart

DI40F-02

Symptom Suspect Area See page
N -shift (A particular gear, from 1st to 3rd gear, is not up-
9up shift (A particular g g i up 7 ECM DI-140
shifted)
1. O/D main switch & O/D OFF indicator light circuit DI-161
No up-shift (3rd — O/D) 2. O/D cancel signal circuit DI-166
3. ECM DI-140
1. O/D main switch & O/D OFF indicator light circuit DI-161
No down-shift (O/D — 3rd) 2. O/D cancel signal circuit DI-166
3. ECM DI-140
No down-shift (A particular gear, from 1st to 3rd gear, is not
0 down-shift (A particular g gear! 1. ECM DI-140
down-shifted)
No lock 1. Stop light switch circuit DI-159
o lock=up 2. ECM DI-140
No lock . 1. Pattern select switch circuit DI-168
ook o 2. ECM DI-140
Shift point too high or too low 1. ECM DI-140
Up—shift to O/D f 3rd while O/ mai itch is OFF 1. O/D main switch & O/D OFF indicator light circuit DI-161
p-shift to rom 3rd while main switch is 5 ECM DI-140
Up-shift to O/D from 3rd while engine is cold 1. ECM DI-140
No kick-down 1. ECM DI-140
Engine stalls when starting off or stopping 1. ECM DI-140

Chapter 2: On-Vehicle Repair
(k: A241E, A244E, A245E, A246E Automatic Transaxle Repair Manual Pub. No. RM390U)

Symptom Suspect Area See page

Does not move in any forward position 1. Off-vehicle matrix chart -

—_

Does not move in reverse position . Off-vehicle matrix chart -

1. Primary regulator valve *

b ; . " 2. Manual valve *
not m n any position

06S not move in any posit 3. Throttle valve *

4. Off-vehicle matrix chart -

1. 1-2 shift valve *

No up-shift (1st — 2nd)

N

. Off-vehicle matrix chart -
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N hift (2nd — 3rd 1. 2-3 shift valve *
0 up-shift (2nd = 3rd) 2. Off-vehicle matrix chart -
N hift (3rd s O/D 1. 3-4 shift valve *
0 up-shift (3rd = ) 2. Off-vehicle matrix chart -
No d hift (O/D —s 3rd 1. 3-4 shift valve *
0 down-shift - 3d) 2. Off-vehicle matrix chart -
No d hift (3rd — 2nd 1. 2-3 shift valve *
0 down-shift (3rd = 2nd) 2. Off-vehicle matrix chart -
No d hift (2nd — 1st 1. 1-2 shift valve *
0 down-shift (2nd = 1s) 2. Off-vehicle matrix chart -
Harsh { (N>R 1. C, accumulator *
arsh engagement (N = R) 2. Off-vehicle matrix chart -
Harsh t (N> D 1. C4 accumulator *
arsh engagement (N = D) 2. Off-vehicle matrix chart -
1. 1. C4 accumulator *
Harsh engagement (N — L) 2. Low coast modulator valve *
3. Off-vehicle matrix chart -
1. Accumulator control valve *
Harsh engagement (1st — 2nd (D position) ) 2. By Accumulator *
3. Off-vehicle matrix chart -
1. Bo accumulator *
Harsh t (st — 2nd (2 it 2. Accumulator control valve *
arsh engagement (1st = 2nd (2 position) 3. 2nd coast modulator valve *
4. Off-vehicle matrix chart -
Harsh t (15t - 2nd — 3rd — O/D 1. Throttle valve *
arsh engagement (st - 2nd - 3rd = ) 2. Primary regulator valve *
1. C, accumulator *
Harsh engagement (2nd — 3rd) 2. Accumulator control valve *
3. Off-vehicle matrix chart -
1. Bo accumulator *
Harsh engagement (3rd — O/D) 2. Cg accumulator *

3. Off-vehicle matrix chart
Harsh £ (O/D — 3rd 1. B4 accumulator *
arsh engagement ( - 3d) 2. Off-vehicle matrix chart -
Harsh t (3rd — 2nd 1. C, Accumulator *
arsh engagement (3rd  2nd) 2. Off-vehicle matrix chart -
Slio (F d&R 1. Primary regulator valve *
Ip (Forwar everse) 2. Off-vehicle matrix chart -
Slip (R position) 1. Off-vehicle matrix chart -
Slip (1st) 1. Off-vehicle matrix chart -
Slip (2nd) 1. Off-vehicle matrix chart -
Slip (3rd) 1. Off-vehicle matrix chart -
Slip (O/D) 1. Off-vehicle matrix chart -
N ine braking (1st (L i 1. Low coast modulator valve *
0 engine braking (1st (L. position)) 2. Off-vehicle matrix chart -
N ine braking (2nd (2 i 1. 2nd coast modulator valve *
0 engine braking (2nd (2 position)) 2. Off-vehicle matrix chart -
1. 1-2 shift valve *
No kick-down 2. 2-3 shift valve *
3. 3-4 shift valve *
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DI-143

Poor acceleration

. Primary regulator valve
. Off-vehicle matrix chart

No lock-up

N =

. Look-up relay valve
. Off-vehicle matrix chart

Chapter 3: Off-Vehicle Repair

(k: A241E, A244E, A245E, A246E Automatic Transaxle Repair Manual Pub. No. RM390U)

Symptom

Suspect Area

See page

Does not move in any forward position

—_

. Forward clutch (C4)

*

Does not move in reverse position

w nNn =

. Direct clutch (Cy)
. 1st and reverse brake (Bg)
. U/D brake (By)

*
*
*

Does not move in any position

[ 3 I NI AR U

. Torque converter clutch
Oil pump

U/D one-way clutch (Fg)
. Front planetary gear

. Rear planetary gear

. On-vehicle matrix chart

AX-20

* Ot %k

No up-shift (1st — 2nd)

w Nn =

. 2nd brake (By)
. No. 1 one-way clutch (F1)
. On-vehicle matrix chart

*

No up-shift (2nd — 3rd)

N =

. Direct clutch (Cy)
. On-vehicle matrix chart

*

No up-shift (3rd — O/D)

N =

. U/D brake (C3)
. On-vehicle matrix chart

*

No down-shift (O/D — 3rd)

w nNn =

. U/D brake (By)
. U/D one-way clutch (F3)
. On-vehicle matrix chart

*

No down-shift (3rd — 2nd)

N =

. No. 1 one-way clutch (F1)
. On-vehicle matrix chart

*

No down-shift (2nd — 1st)

N =

. No. 2 one-way clutch (F»)
. On-vehicle matrix chart

*

Harsh engagement (N — R)

w nNn =

. Direct clutch (Cy)
. 1st and reverse brake (Bg)
. On-vehicle matrix chart

*

Harsh engagement (N — D)

N =

. Forward clutch (C4)
. On-vehicle matrix chart

*

Harsh engagement (N — L)

w nNn =

. Forward clutch (C4)
. 1st and reverse brake (Bg)
. On-vehicle matrix chart

*

Harsh engagement (1st — 2nd (D position))

w nNn =

. 2nd brake (By)
. No. 1 one-way clutch (F1)
. On-vehicle matrix chart

*

Harsh engagement (1st — 2nd (2 position))

AW N =

. 2nd coast brake (B1)

. 2nd brake (By)

. No. 1 one-way clutch (F1)
. On-vehicle matrix chart

* Ok

Harsh engagement (1st — 2nd — 3rd — O/D)

—_

. On-vehicle matrix chart

Harsh engagement (2nd — 3rd)

N =

. Direct clutch (Cy)
. On-vehicle matrix chart

Harsh engagement (3rd — O/D)

N =

. U/D clutch (C3)
. On-vehicle matrix chart

1996 RAV4 (RM447U)




DI-144

DIAGNOSTICS

- _AUTOMATIC TRANSAXLE (A241E)

Harsh engagement (O/D — 3rd)

N =

. U/D brake (By)
. On-vehicle matrix chart

Harsh engagement (3rd — 2nd)

N =

. Direct clutch (Cy)
. On-vehicle matrix chart

Harsh engagement (Lock-up)

—_

. Torque converter clutch

Slip (Forward & reverse)

w nNn =

. Torque converter clutch
. Oil pump
. On-vehicle matrix chart

Slip (R position)

N =

. Direct clutch (Cy)
. 1st and reverse brake (Bg)

Slip (1st)

w nNn =

. Forward clutch (C4)
. No. 2 one-way clutch (F»)
. U/D one-way clutch (F3)

Slip (2nd)

A WO N =

. Forward clutch (C4)

. 2nd brake (By)

. No. 1 one-way clutch (F1)
. U/D one-way clutch (F3)

*

Slip (3rd)

w nNn =

. Forward clutch (C4)
. Direct clutch (Co)
. U/D one-way clutch (F3)

Slip (O/D)

w nNn =

. Forward clutch (C4)
. Direct clutch (Cy)
. U/D clutch (C3)

No engine braking (1st (L position))

N =

. 1st and reverse brake (Bg)
. On-vehicle matrix chart

[ Ot Ot [ >+

No engine braking (2nd (2 position))

N =

. 2nd coast brake (B1)
. On-vehicle matrix chart

*

No kick—-down

—_

. On-vehicle matrix chart

Poor acceleration

w nNn =

. Torque converter clutch
. Forward clutch (C4)
. On-vehicle matrix chart

No lock-up

N =

. Torque converter clutch
. On-vehicle matrix chart

Engine stalls when staring off or stopping

. Torque converter clutch
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CIRCUIT INSPECTION

DDDDDDDD

DTC

P0500

Vehicle Speed Sensor Malfunction

See page DI-94.
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DI40H-01

DTC

P0750, P0O755 | Shift Solenoid A/B Malfunction
(Shift Solenoid Valve No. 1 / No. 2)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor to detect the actual gear position (1st, 2nd, 3rd or O/D

gear). The ECM then compares the actual gear with the shift schedule in the ECM memory to detect mechan-
ical trouble of the shift solenoid valves and valve body.
DTC No. DTC Detecting Condition Trouble Area
P0750 During normal driving, the gear required by the ECM does not | ¢ Shift solenoid valve No. 1/ No. 2 is stuck open or closed
P0755 match the actual gear (2 trip detection logic) «Valve body is blocked up or stuck
HINT:

Check the shift solenoid valve No. 1 when DTC P0750 is output and check shift solenoid valve No. 2 when
DTC P0755 is output.

INSPECTION PROCEDURE

Check shift solenoid valve No. 1 or No. 2 operation.

PREPARATION:
(@) Remove the oil pan.

(b) Remove the shift solenoid valve No. 1 or No. 2.
CHECK:

(@ Applying 490 kPa (5 kgf/cm?2, 71 psi) of compressed air,
check that the shift solenoid valves do not leak air.

(b) When battery positive voltage is supplied to the shift sole-

noid valves, check they open.

Q08586
NG> Replace shift solenoid valve No. 1 or No. 2.

Check valve body (See page DI-141).

NG> Repair or replace valve body.

@

Repair

transaxle (See page AX-15).

1996 RAV4
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DI-147

DI401-01

DTC

P0753, P0758 Shift Solenoid A/B Electrical Malfunc-
tion (Shift Solenoid Valve No. 1/No. 2)

CIRCUIT DESCRIPTION

Shifting from 1st to O/D is done in combination with ON and OFF of the shift solenoid valves No. 1 and No.
2 controlled by ECM. If an open or short circuit occurs in either of the shift solenoid valves, the ECM controls
the remaining normal shift solenoid valve to allow the vehicle to be operated safely (Fail safe function).

Fail Safe Function:
If either of the shift solenoid valve circuits develops an open or a short, the ECM turns the other shift solenoid
ON and OFF to shift to the gear positions shown in the table below. The ECM also turns the shift solenoid
valve SL OFF at the same time. If both solenoids are malfunction, hydraulic control cannot be done electroni-
cally so it must be done manually.
Manual shifting as shown in the following table must be done. (In the case of a short circuit, the ECM stops
sending current to the short circuited solenoid).

NORMAL SHIFT SOLENOID NO.1 SHIFT SOLENOID NO.2 BOTH SOLENOIDS
Position MALFUNCTIONING MALFUNCTIONING MALFUNCTIONING
Solenoid valve Gear Solenoid valve Gear Solenoid valve Gear Gear when shift selector is
No.1 | No.2 No.1 [ No.2 No.1 | No.2 manually operated
ON OFF 1st X ON 3rd ON X 1st O/D
ON ON 2nd X ON 3rd OFF X O/D O/D
P OFF ON 3rd X ON 3rd OFF X O/D O/D
OFF OFF O/D X OFF O/D OFF X O/D O/D
ON OFF 1st X ON 3rd ON X 1st 3rd
2 ON ON 2nd X ON 3rd OFF X 3rd 3rd
OFF ON 3rd X ON 3rd OFF X 3rd 3rd
L ON OFF 1st X OFF 1st ON X 1st 1st
ON ON 2nd X ON 2nd ON X 1st 1st

X: Malfunctions

HINT:

Check the shift solenoid valve No. 1 when DTC P0753 is output and check the shift solenoid valve No. 2

when DTC P

0758 is output.

DTC No.

DTC Detecting Condition

Trouble Area

P0753
P0758

The ECM checks for an open or short circuit in the shift sole-

noid valves No. 1 and No. 2 circuit when it changes

The ECM records DTC P0753 or P0758 if condition a) or b) is

detected once, but it does not light up the MIL

After ECM detects condition a) or b) continuously 2 times or

more in one-trip, it causes the MIL light up until condition a) or

b) disappears

After that, if the ECM detects condition (a) or (b) once, it starts

lighting up the MIL again

(a) Solenoid resistance is 8 Q or less short circuit when sole-
noid is energized

(b) Solenoid resistance is 100 kQ or more open circuit when
solenoid is not energized

» Open or short in shift solenoid valve No. 1/No. 2 circuit

« Shift solenoid valve No. 1/No. 2
*ECM
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WIRING DIAGRAM

Transaxle ECM
Shift Solenoid B+
Valve No. 1

2 P-B 2 |'st
47 4 E1 E4
Shift Solenoid B+
Valve No. 2 1
P 5] s2
rL—r’W‘ E1 ’ E4,
To Cruise Control ECU \ )
Q06970

INSPECTION PROCEDURE

1 Measure resistance between terminal S1 or S2 of ECM and body ground.

PREPARATION:
N\ Disconnect the connector from the ECM.
- CHECK:
E{HHHHHH%“E'H} “ “ { }{ }} H J Measure the resistance between terminal S1 or S2 of the ECM
— and body ground.
00000000008y \\\’/( W OK:
00000 S1
Resistance: 11 - 15 Q

n
Néz;
i

Q08088

OK> Check and replace ECM.

1996 RAV4 (RM447U)
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2 Check harness and connector between ECM and automatic transaxle solenoid

connector.
PREPARATION:
\ (@) Disconnect the connector from the ECM.
—— . — (b) Disconnect the solenoid connector from the automatic
| i i transaxle.

y A\ /[/ N( CHECK:

oo }H St S1 Check the harness and connector between terminal S1 or S2
of the ECM and terminal S1 or S2 of the solenoid connector.
OK:

There is no open and no short circuit.

Q08587
Q08344 D04174

NG> Repair or replace harness or connector.
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A241E)

3 Check shift solenoid valve No. 1 or No. 2.

Q08588
Q08589

D04175

@

PREPARATION:
(@) Remove the oil pan.
(b) Remove the shift solenoid valve No. 1 or No. 2.
CHECK:
Measure the resistance between the solenoid connector and
solenoid body.
OK:
Resistance: 11 - 15 Q
CHECK:
Connect positive @ lead to terminal of the solenoid connector,
negative © lead to the solenoid body.
OK:
The solenoid makes on operating noise.

NG> Replace shift solenoid valve No. 1 or No. 2.

Repair or replace solenoid wire.

1996 RAV4 (RM447U)
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A241E)

DI40J-01

DTC

P0770

Shift Solenoid E Malfunction
(Shift Solenoid Valve SL)

SYSTEM DESCRIPTION

The ECM uses signals from the throttle position sensor, air-flow
Q meter and crankshaft position sensor to monitor the engage-
ment condition of the lock—up clutch.
Then the ECM compares the engagement condition of the
Line lock-up clutch with the lock-up schedule in the ECM memory
Pressure = 2 to detect mechanical trouble of the shift solenoid valve SL,
'UZ” valve body and torque converter clutch.
Drain Q08599
DTC No. DTC Detecting Condition Trouble Area
Lock-up does not occur when driving in the lock-up range « Shift solenoid valve SL is stuck open or closed
P0770 (normal driving at 80 km/h (50 mph)) lock—up remains ON in «Valve body is blocked up or stuck
the lock-up OFF range (2 trip detection logic) * Lock-up clutch

INSPECTION PROCEDURE

1 Check shift solenoid valve SL operation.

Q08590

PREPARATION:

(@) Remove the oil pan.

(b) Remove the shift solenoid valve SL.

CHECK:

(@ Applying 490 kPa (5 kgf/cm?2, 71 psi) of compressed air,
check that the solenoid valve leak air.

(b) When battery positive voltage is supplied to the solenoid
valve, check it close.

1996 RAV4 (RM447U)

NG> Replace shift solenoid valve SL.




DI-152

DIAGNOSTICS - AUTOMATIC TRANSAXLE (A241E)

2 [ Check valve body (See page DI-141).

Repair or replace valve body.

NG>
3

Replace torque converter clutch (See page
AX-14).

1996 RAV4 (RM447U)
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DI-153

DI40K-01

DTC

P0773 | Shift Solenoid E Electrical Malfunction
(Shift Solenoid Valve SL)

CIRCUIT DESCRIPTION

The shift solenoid valve SL is turned ON and OFF by signals from the ECM to control the hydraulic pressure
acting on the lock-up relay valve, which then controls operation of the lock-up clutch.
Fail Safe Function:
If the ECM detects a malfunction, it turns the shift solenoid valve SL OFF.

(b) Solenoid resistance is 100 kQ or more open circuit when
solenoid is not energized

DTC No. DTC Detecting Condition Trouble Area
Either a) or b) is detected for 1 time (2 trip detection logic)
(a) Solenoid resistance is 8 Q or less short circuit when sole- » Open or short in shift solenoid valve SL circuit.
P0O773 noid is energized « Shift solenoid valve SL

*ECM

WIRING DIAGRAM

Transaxle

Solenoid Valve SL

ECM

B+

SL

A E1
-

E4

Q06971
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INSPECTION PROCEDURE

1 Measure resistance between terminal SL of ECM and body ground.

000

Oo000OGliooo0
f TFHHHHHHEIHAI 0

I

[

v "
NOO000000000) \\/(
000000 mﬂﬂ% :
SL =

Q08090

PREPARATION:
Disconnect the connector from the ECM.
CHECK:
Measure the resistance between terminal SL of the ECM and
body ground.
OK:
Resistance: 11 - 15 Q

@

OK> Check and replace ECM.

2 Check harness and connector between ECM and automatic transaxle solenoid

connector.
\ PREPARATION:
S (@) Disconnect the connector from the ECM.
000000000 ' ' i
} HHHHHH g (b) Disconnect the solenoid connector from the automatic
= transaxle.
CHECK:

Check the harness between terminal SL of the ECM and termi-
nal SL of the solenoid connector.
OK:

There is no open or short circuit.

1996 RAV4 (RM447U)

NG> Repair or replace harness or connector.
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A241E)

3 Check shift solenoid valve SL.

Q08592
Q08593

D04176

PREPARATION:
(@) Remove the oil pan.
(b) Remove the shift solenoid valve SL.
CHECK:
Measure the resistance between the solenoid connector and
solenoid body.
OK:
Resistance: 11 - 15 Q
CHECK:
Connect or positive @ lead to terminal of the solenoid connec-
tor, negative © lead to the solenoid body.
OK:
The shift solenoid valve SL makes operation noise.

@

NG> Replace shift solenoid valve SL.

Check and replace or repair solenoid wire.
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A241E)

DI40M-02

DTC P1780 | Park/Neutral Position Switch Malfunction

CIRCU

IT DESCRIPTION

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

DTC No. DTC Detecting Condition Trouble Area
2 or more switches are ON simultaneously for N, R, 2 or L
position (2 trip detection logic)
When driving under conditions (a), (b) and (c) for 30 sec. or « Short in park/neutral position switch circuit
P1780 more, the park / neutral position switch is ON (N position) « Park/neutral position switch

(2 trip detection logic)

(@) Vehicle speed: 80 km/h (50 mph) or more

(b) Engine speed: 1,500 - 3,000 rpm

(c) Manifold absolute pressure: 450 mmHg or more

*ECM

WIRING DIAGRAM

Ignition Switch

7 11
BW S Seat]BBliG1 K< - TR LS8
> {
4 6 |
5 | ] W 2| A6 |4
C‘) 2 (1K et (io °
>
21 R/B Fuse Block 3 J/8 No.1 ] ) =
| — | R-L GAUGE B ;
R/B g Z No.2 8CIE 2 e Ve! 3 1F )@ om
No.2 < 2
3 J/B J/B No.1
No.1 13 3
1H 1D
2 2 8(1B e N
= - = J5 Junction B+
2 6 o« foa)
Connector 22 Insw
c(J10 A A  B-W (E ]
zZ H Park/Neutral 6
g b Junction Position Switch A 16 LG-R 18
Connector o I§G—R G2 E6 }2 W
c(Jn 2 R-L Q/ Lgi 15 LG L L
R'L |G1 6 e, 4 @é—@ VW—
7 8
oARBL TiG1 K <BE(E6 B——w
L 5
i |Battery 1G1 B3
- [;:-] il
T 9
T To ST Relay SYEAT 83 -o/o——zs—iﬂ\ \_____/J
- ECM
Q08868
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A241E)

INSPECTION PROCEDURE

1 Check PNP SW, REVERSE, 2ND and LOW signal.

When using TOYOTA hand-held tester:

PREPARATION:
(@)
(b)

ter main switch ON.

CHECK:

Connect the TOYOTA hand-held tester to the DLC3.
Turn the ignition switch ON and TOYOTA hand-held tes-

Shift the shift lever to the P, R, N, 2 or L positions, and read the
PNPSW, REVERSE, 2ND and LOW signals on the TOYOTA

hand-held tester.

OK:
Shift position Signal
PN PNP SW OFF — ON
R REVERSE OFF — ON
2 2ND OFF — ON
L LOW OFF — ON
— ON When using TOYOTA hand-held tester:
(\{ ) PREPARATION:
/ Turn the ignition switch ON.
— ﬁ CHECK:
H 00 Measure the voltage between terminals NSW, R, 2, L of the
p ECM and body ground when the shift lever is shifted to the fol-
a | ‘,:,'_ J‘. lowing positions.
\ NSW R L 2 OK:
Qoosss - D04553 Positi NSW — R- o _ L -
osttion Body ground|Body ground|Body ground|Body ground
P, N Below OV |BelowOV |Below0OV | Below0OV
R 10-14V*| 10-14V* | Below0OV |Below 0OV
D 10-14V [ BelowOV | Below0OV | Below0OV
2 10-14V | Below 0V 10-14V |Below0OV
L 10-14V |BelowOV | BelowOV | 10-14V
*: The voltage will drop slightly due to lighting up of the back up
light.
OK> Check an replace the ECM.
NG
\/
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2 | Check park/neutral position switch.

PREPARATION:

Disconnect the park/neutral position switch connector.
CHECK:

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

Shift position Terminal NO. to continuity
@ ) P 2-7 5-6
NG R 2-8
Q08076 N 5_g 56
D 2-10
2 2-3
L 2-4
NG> Replace park/neutral position switch.

@

3 | Check harness and connector between battery and park/neutral position switch,
and ECM and park/neutral position switch (See page IN-30).

@

Check and replace ECM.

NG> Repair or replace harness and connector.

1996 RAV4 (RM447U)
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DI98Q-03

Stop Light Switch Circuit

CIRCUIT DESCRIPTION

The purpose of this circuit is to prevent the engine from stalling, while driving in lock-up condition, when

brakes are suddenly applied.
When the brake pedal is operated, this switch sends a signal to ECM. Then the ECM cancels of the lock-up

clutch while braking is in progress.

WIRING DIAGRAM

Stop Light
Fuse Block > J/B No.1 - Switch
STOP |R- i
’ = 15 18 G L RV\:/Z T ECM
8(1F ’ )
J/B J/B No.1 3
No.1 14 14
1GK (D&~ — To ABS ECU
13
= |
b’? Junction Connector 4
2 R : B/K
. 3 _)@ GWD DGW @ /
No.2
2 G-W
= 3 3
- .
FL Block &J§ Stop Light LH @ (@ Stop Light RH
m|® m|® —
T 2 2
_! |Battery
T YEBEH;E7 B/
— = = Qo880
INSPECTION PROCEDURE
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.

1996 RAV4 (RM447U)

NG> Check and repair stop light circuit.
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A241E)

2 |Check STP signal.

@ON

Brake Pedal
Depressed

Brake Pedal
Released

(+)
)

BE6653
Q06993
BE6653
A00350

STP

000000000000 p000000GN 00000
(B00000000000CHI000000C/0000 DDDD\

A00420

When using OBD Il scan tool or TOYOTA hand-held tester:

PREPARATION:

(@) Connect the OBD Il scan tool or TOYOTA hand-held tes-
ter to the DLC3

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

CHECK:

Read the STP signal on the TOYOTA hand-held tester.

OK:

Brake Pedal STP Signal
Depressed ON
Released OFF

B

When not using OBD Il scan tool or TOYOTA hand-held tes-
ter:

CHECK:

(@  Turn the ignition switch ON.

(b) Check the voltage between B/K of the ECM and body

ground.
OK:
Brake Pedal Voltage
Depressed 75-14V
Released Below 1.5V

problem symptoms table (See page DI-141).

OK> Proceed to next circuit inspection shown on

IN-30).

3 [Check harness and connector between ECM and stop light switch (See page

@

NG> Repair or replace harness or connector.

Check and replace ECM.
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DI40N-02

O/D Main Switch & O/D OFF Indicator Light Circuit

CIRCUIT DESCRIPTION

The O/D main switch contacts go open when the switch is pushed in and go closed when it is pushed once
again. In O/D main switch OFF position, the O/D OFF indicator lights up, and the ECM prohibits shifting to
O/D.

WIRING DIAGRAM

ECM
O/D OFF ) S
_ Indicator B+
Junction Connector Light
C B R-L : r‘s'\ LG LG < 0OD2
J10) J11) (co ) co) = —=—(E6 )
B
-
o J/B No.1 (—'D
5 5 Fuse Block
1B )@ R-L 4 GéH—GoE 3 2
O &——_—_—/
o \ O/D Main Switch*
Ignition Switch J/B No.1 4
AM1 7 1 o
2l 4 {4 BY p 1F 2
1G1
A(J-H
<
J/B No.1 R/B No.2 Junction Connector
9 4
AM1
1D 779 LN g 2 a(0
= &
Battery FL Block 2
- ! ALT g
I]'—”"[ %

—

*: O/D Main switch
Contacts go open with switch pushed in.

Contacts go closed with switch pushed once again. cosese

1996 RAV4 (RM447U)
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INSPECTION PROCEDURE
O/D OFF indicator light does not light up.

1 Check operation of O/D Main Switch.

e .7\)
\é/ ON [l

OFF 1

OFF
BE3840

Q02238
Q08075

>

o[> OF F |

o[> OF F |

D04177

1996 RAV4 (RM447U)

CHECK:

(@)
(b)

‘0’8‘0
A A

Turn the ignition switch ON.

Check the "0O/D OFF” indicator light when the O/D main

switch is pushed in to ON.
”0/D OFF” indicator light goes off.
switch is pushed again, to OFF.

”0/D OFF” indicator light lights up.

Go to step 4.

e )

Check the "0O/D OFF” indicator light when the O/D main
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2 | Check OVERDRIVE CUT SW2 signal.

D2

D02211

B

When using TOYOTA hand-held tester:

PREPARATION:

(@ Connect the TOYOTA hand-held tester to the DLCS3.

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

CHECK:

Read the OD2 signal on the TOYOTA hand-held tester.

OK:
O/D main switch pushed in:

OVERDRIVE CUT SW2 .......... ON
O/D main switch pushed once again:
OVERDRIVE CUT SwW2 .......... OFF
When not using TOYOTA hand-held tester:
PREPARATION:
Turn the ignition switch ON.
CHECK:
Check the voltage between terminal OD2 of the ECM and body
ground.
OK:
O/D Main Switch Voltage
OFF Below 1V
ON 10~14V

problem symptoms table (See page DI-141).

OK> Proceed to next circuit inspection shown on

page IN-30).

3 [Check harness and connector between O/D OFF indicator light and ECM (See

@

NG> Repair or replace harness or connector.

Check and replace ECM.

1996 RAV4 (RM447U)
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4 Check O/D main switch.

PREPARATION:

(@) Disconnect the O/D main switch connector.

(b) Check the continuity between terminals 2 and 4 of the
O/D main switch connector.

OK:
O/D Main Switch Resistance
7 ON o Q {(open)
OFF 0 Q (continuity)

Q08778

NG> Replace O/D main switch.

E

Check and replace combination meter (See
page BE-37).

O/D OFF indicator light remains ON.

1 Check O/D main switch.

CHECK:

(@) Disconnect the O/D main switch connector.

(b) Check the continuity between terminals 2 and 4 of the
O/D main switch connector.

OK:
O/D Main Switch Resistance
7 ON o Q {(open)
OFF 0 Q (continuity)

Q08778

NG> Replace O/D main switch.

1996 RAV4 (RM447U)
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2 | Check harness and connector between O/D OFF indicator light and O/D main
switch, and O/D OFF indicator light and ECM (See page IN-30).

@

Check and replace ECM.

NG> Repair or replace harness or connector.

1996 RAV4 (RM447U)
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DI400-01

O/D Cancel Signal Circuit

CIRCUIT DESCRIPTION

While driving uphill with cruise control activated, in order to minimize gear shifting and provide smooth cruis-
ing, O/D may be prohibited temporarily under some conditions.

The cruise control ECU sends O/D cur signals to the ECM as necessary and the ECM cancels O/D shifting
until these signals are discontinued.

WIRING DIAGRAM

Cruise Control ECU ECM
4-6V
9 - 20 |oD1 %
oD C16 Y-8 E6

7

— —

Q05352

INSPECTION PROCEDURE

1

Check voltage between terminal OD1 of ECM and body ground.

@ON

]

PREPARATION:
Turn the ignition switch ON.
. CHECK.:
00000000000R 000000 2000000000 -
“MWD””D””!”—”?M Measure the voltage between terminal OD1 of the ECM and
W \\Y( body ground.
OD1 OK:
: )®(+) Voltage: 4 -6V

D02210

1996 RAV4

lem symptoms table (See page DI-141).

OK> Proceed next circuit inspection shown on prob-

(RM447U)
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2 | Check voltage between terminal OD of cruise control ECU harness side connec-
tor and body ground.

PREPARATION:

~> ON

(\\/) (@) Disconnect the cruise control ECU connector.
(b)  Turn the ignition switch ON.
CHECK:

Measure the voltage between terminal OD of the cruise control
ECU harness side connector and body ground.
OK:

Voltage: 9 - 14V

BE3840
Q07660 D02287

@

3 [Check harness and connector between cruise control ECU and ECM (See page
IN-30).

@

Check and replace ECM.

OK Check and replace cruise control ECU (See
page IN-30).

NG> Repair or replace harness or connector.

1996 RAV4 (RM447U)
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DI40P-02

Pattern Select Switch Circuit

CIRCUIT DESCRIPTION

The ECM memory contains the shift programs for the NORMAL and POWER patterns, 2 position, and L posi-
tion and the lock-up patterns. Following the programs corresponding to the signals from the pattern select
switch, the park/neutral position switch and other various sensors, the ECM switches the solenoid valves
ON and OFF, and control the transmission gear change and the lock-up clutch operation.

WIRING DIAGRAM

ECM
Pattern Select
Junction Connector Switch 15 ( )
8 8 C C R-G R-G P
RL (GE 18 L0 -t 712 BL1IB E6 o
Blo
2 J/B No.1 =
& (co
22 Fuse Block PWP
1] 3 @ Indicator
Light
J/B No.1 No.1
@ 1 /B No = Ignition Switch 5 J/B No 2
B-Y AM1 W AV o
1F 1D 2 ICN 5 1D FOSO { 1K
=
Battery FL Block R/B No.2
ALT
_l_ - o2 2 —
= Q08867
INSPECTION PROCEDURE
1 | Check operation of PWR indicator light.

CHECK:
Check if the PWR indicator light normally when the pattern select switch is set to NORM and PWR position.

OK:

Pattern select switch PWR indicator light
PWR Light up
NORM Goes off

NG> Check and repair PWR indicator light (See page
BE-2).
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2 |Check PATTERN SEL Sw2.

D02208

1996 RAV4 (RM447U)

When using TOYOTA hand-held tester:

PREPARATION:

(@ Connect the TOYOTA hand-held tester to the DLCS3.

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

CHECK:

Read the PATTERN SEL SW2 signal on the TOYOTA hand-

held tester.

OK:
Pattern select switch pushed in:
PATTERN SEL Sw2 .......... ON
Pattern select switch pushed once again:
PATTERN SEL Sw2 .......... OFF
When not using TOYOTA hand-held tester:
PREPARATION:
Turn the ignition switch ON.
CHECK:

Measure the voltage between terminal P of the ECM and body
ground when the pattern select switch is set to the PWR (POW-
ER) position and NORM (NORMAL) position.

OK:
Pattern Select Switch Voltage
PWR 75-14V
NORM Below 1V
HINT:

The ECM uses the normal pattern signal if the power signal is
not input.

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-141).
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3 [ Check pattern select switch.

PREPARATION:
Remove the pattern select switch.
0 0 CHECK:
5[ale]2 Check the resistance between terminals 1 and 3 of the pattern
L ——— select switch connector when the select switch is set to PWR
and NORM positions.
8 1 OK:
L Pattern Resistance
Qo8779 PWR 0 Q (continuity)
NORM o Q (open)

NG> Replace pattern select switch.

E

4 | Check harness and connector between battery and pattern select switch, and
pattern select switch and ECM (See page IN-30).

@

Check and replace ECM.

NG> Repair or replace harness or connector.

1996 RAV4 (RM447U)
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AUTOMATIC TRANSAXLE (A540H)
HOW TO PROCEED WITH TROUBLESHOOTING

Troubleshoot in accordance with the procedure on the following pages.

ltems insideZ_7 are titles of pages in this manual, with the

@ehicle Brought to Workshob page number indicated in the bottom portion. See the indicated
@ pages for detailed explanations.

- Step 2, 3,4, 6,9, 15, 18:
1 l/LCustomelg PE;?_bﬁr; Analvs'%// Diagnostic steps permitting the use of the TOYOTA

@ hand-held tester or TOYOTA brake-out-box.

DI40R-02

2 /Connect the OBD Il scan tool or TOYOTA hand-held tester to DLC3. 7//
t

/If your display shows "UNABLE TO CONNECT TO VEHICLE” when you have connected
scan tool / TOYOTA hand-held tester, inspect DLC3 P. DI-173

1

3 // Check DTC and Freeze Frame Data (Pre—check)
// Record or Print DTC and Freeze Frame Data P. DI-173  //

L

4 [ Clear DTC and Freeze Frame Data P. DI-173 ]/

L

5// Visual Inspection //

L

6 / Setting the Check Mode Diagnosis P. DI-173  /

Il Symptom does not occur
— 8 . ’
7 Problem Symptom Confirmation /) //Symptom Simulation /
ﬂ < Symptom occurs 1P |N|:|XXX /

9 ] ec |OK Code 11 > Preliminary Check / NG
PW — % Z; P.DI-173 7'
JL T ok

10 12 // Mechanical System Test//I NG
T A P.DI-173 /]

OK
NG 13 @ NG
—1//_ Manual Shifting Test// [
/ P.DI-173
Matrix Chart of Problems Symptoms - P. DI-192

14 4L i}

Chapter 1 OK Chapter 2 OK Chapter 3

(Electronic) |—:> (On-Vehicle) |—:> (Off-Vehicle)

P. DI-192 P. DI-192 P. DI-192
= —

M
F | NG NG ﬁ lLNG
N .
15 /] Circuit / ® O/D Cancel Signal Circuit Check// 16/ Parts |n3peCt|0n//<
Inspection ® Stop Light Signal Check
/ ¢

P. DI-196 — DI-229 /

L I 17 18
[Tdentification of Problem]——/_Repair ] [ Confirmation Testj—)(__End )
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DI40S-01

CUSTOMER PROBLEM ANALYSIS CHECK

Transaxle Control Inspector’s
System Check Sheet Name
Registration No.
Customer’s Name Registration Year / /
Frame No.
Date Vehicle . km
Brought In / / Odometer Reading mile
Date Problem / /
Occurred
Frequency Prob- [0 Continuous O Intermittent ( times a day)
lem Occurs?
[J Vehicle does not move ([J Any position [ Particular position )
0 No up-shift (O1st—2nd [ 2nd—3rd [ 3rd—>O/D)
0 Nodown-shift (0 O/D—>3rd [J 3rd >2nd [J 2nd — 1st)
[J Lock-up malfunction
Symptoms [J Shift point too high or too low
[0 Harsh engagement ([0 N—D [ Lock-up [ Any drive position)
[J Slip or shudder
[J No kick-down
] <Others >
Check Item Malfunction [1 Normal [1 Remains ON
Indicator Lamp
1st Time [0 Normal code [0 Malfunction code (Code )
DTC Check
2nd Time [0 Normal code [0 Malfunction code (Code )

1996 RAV4 (RM447U)



DI-173

DIAGNOSTICS - AUTOMATIC TRANSAXLE (A540H)

DI40T-02

PRE-CHECK
1. DIAGNOSIS SYSTEM
(@) Description.

Q08848

When troubleshooting OBDII vehicles, the only dif-
ference from the usual troubleshooting procedure
is that you connect the OBDII scan tool complying
with SAE J1978 or TOYOTA hand-held testerto the
vehicle, and read off various data output from the
vehicle’s ECM.

OBD Il regulations require that the vehicle’s on-
board computer lights up the Malfunction Indicator
Lamp (MIL) on the instrument panel when the com-
puter detects a malfunction in the computer itself or
in drive system components which affect the vehicle
emissions. In addition to the MIL lighting up when
a malfunction is detected, the applicable DTCs pre-
scribed by SAE J2012 are recorded in the ECM
memory (See page DI-14).

If the malfunction does not reoccur in 3 trips, the MIL goes off
but the DTCs remain recorded in the ECM memory.

TOYOTA Hand-held Tester .

Q08736
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To check the DTCs, connect the OBDII scan tool or
TOYOTA hand-held tester to the DLC3 on the ve-
hicle. The OBDII scan tool or TOYOTA 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 OB-
DIl scan tool’s instruction book.)

DTCs include SAE controlled codes and Manufac-
turer controlled codes.SAE controlled codes must
be set as prescribed by the SAE, while Manufactur-
er controlled codes can be set freely by the
manufacturer within the prescribed limits (See page
DI-189).
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»  The diagnosis system operates in normal mode
during normal vehicle use, and also has a check
mode for technicians to simulate malfunction symp-
toms and perform troubleshooting. Most DTCs use
2 trip detection logic (*) to prevent erroneous detec-
tion. By switching the ECM to check mode when
troubleshooting, the technician can cause the MIL
to light up for a malfunction that is only detected
once or momentarily (TOYOTA hand-held tester)
(See step 3).

e *2trip detection logic:

When a logic malfunction is first detected, the mal-

function is temporarily stored in the ECM memory.
If the same malfunction is detected again during the second test
drive, this second detection causes the MIL to light up.

2. Normal Mode:

INSPECT DIAGNOSIS

(@) Check the MIL.

(1)  The MIL comes on when the ignition switch is turned

ON and the engine is not running.
HINT:
If the MIL does not light up, troubleshoot the combination meter
(See page BE-2).

(2) When the engine starts, the MIL should go off. If the
lamp remains on, the diagnosis system has a mal-
function or abnormality in the system.

(b) Check the DTC.

NOTICE:

TOYOTA hand-held tester only:

When the diagnostic system is switched from the normal
mode to the check mode, it erases all DTCs and freezed
frame data recorded in the normal mode. So before switch-
ing modes, always check the DTCs and freezed frame data,
and note them down.

(1) Prepare the OBD Il scan tool (complying with SAE
J1978) or TOYOTA hand-held tester.

(20 Connect the OBD Il scan tool or TOYOTA hand-
held tester to the DLCS3.

(83)  Turn the ignition switch ON and turn the OBD Il scan
tool or TOYOTA hand-held tester switch ON.

(4) Use the OBD Il scan tool or TOYOTA hand-held
tester to check the DTCs and freezed frame data.
Note them down (For operating instructions, see
the OBDII scan tool’s instruction book.).
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(5) See page DI-189 to confirm the details of the
DTCs.
NOTICE:
When simulating symptoms with an OBD Il scan tool (ex-
cluding TOYOTA hand-held tester) to check the DTCs, use
the normal mode. For codes on the DTC chart subject to "2
trip detection logic”, turn the ignition switch off after the
symptoms have been simulated for the first time. Then re-
peat the simulation process again. When the program has
been simulated twice, the MIL lights up and the DTCs are
recorded in the ECM.
3. Check Mode:
INSPECT DIAGNOSIS
HINT:
TOYOTA hand-held tester only:
Compared to the normal mode, the check mode has high sens-
ing ability to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check mode.
(@) Check the DTC.
(1) Initial conditions.

. Battery positive voltage 11 V or more.

«  Throttle valve fully closed

e  Transaxle in the PARK position

e Air conditioning switched off

(2) Prepare the TOYOTA hand-held tester.

(8) Connect the TOYOTA hand-held tester to the
DLCS.

(4)  Turn the ignition switch ON and switch the TOYOTA
hand-held tester ON.

(5) Switch the TOYOTA hand-held tester from the nor-
mal mode to the check mode (Check that the MIL
flashes.).

(6) Start the engine (The MIL goes off after the engine
start.).

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

NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.

(8) After simulating the malfunction conditions, use the
TOYOTA 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 mode to
normal mode, so all DTCs, etc. are erased.

(9) After checking the DTC, inspect the applicable cir-
cuit.



DI-176
DIAGNOSTICS - AUTOMATIC TRANSAXLE (A540H)

(b) Clear the DTC.

« The following actions will erase the DTCs and
freezed frame data.

e Operating the OBD Il scan tool (complying with SAE
J1978) or TOYOTA hand-held tester to erase the
codes (See the OBD Il scan tool’s instruction book
for operating instructions.).

NOTICE:

If the TOYOTA hand-held tester switches the ECM from the
normal mode to the check mode or vice-versa, or if the
ignition switch is turned from ON to ACC or OFF during the
check mode, the DTCs and freezed frame data will be
erased.

(¢) Inspect the DLCS.
The vehicle’s ECM uses V.P.W. (Variable Pulse Width) for
ehshaf3fi2[ifolo communication to comply with SAE J1850. The terminal
1

arrangement of DLC3 complies with SAE J1962 and
matches the V.P.W. format.

DLC3
Q08495
Terminal No. Connection/\bltage or Resistance Condition
2 Bus @ Line/Pulse generation During communication
4 Chassis Ground - Body/1 Q or less Always
5 Signal Ground - Body/1 Q or less Always
16 Battery Positive — Body/9 - 14V or 1 Q or less Always

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

1996 RAV4 (RM447U)
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4. CHECK FOR INTERMITTENT PROBLEMS
TOYOTA hand-held tester only:
By putting the vehicle’s ECM in check 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 (See step 3).
(2) Set the check mode (See step 3).
(8) Do a simulation test (See page IN-30).
(4) Check the connector connection and terminal (See page IN-30).
(5) Visual check and contact pressure (See page IN-30).
(6) Handle the connector (See page IN-30).
5. PROBLEM SYMPTOM CONFIRMATION
Taking into consideration the results of the customer problem analysis, try to reproduce the symptoms of the
trouble. If the problem is that the transaxle does not up-shift, does down-shift, or the shift point is too high
or too low, conduct the following road test to confirm the automatic shift schedule and simulate the problem
symptoms.
6. ROAD TEST
NOTICE:
Perform the test at normal operating ATF temperature 50 - 80°C (122 - 176°F).
(@) D position test in NORM and PWR pattern ranges.
Shift into the D position and hold the accelerator pedal constant at the full throttle valve opening posi-
tion and check the following:
(1) 1-52,2—-3and3— O/D up-shift should take place, and shift points should conform to those
shown in the automatic shift schedule (See page SS-34).

w

HINT:
«  There is not O/D up-shift and lock-up when the engine coolant temperature is below 60°C (140°F).
«  There is not lock-up when the vehicle speed is 10 km/h (6 mph) less than the set cruise control speed.

Problem Possible cause

« Shift solenoid valve No. 2 stuck

i 1 — 2 up-shift
If there is no 1 — 2 up-shi ¢ 1-2 shift valve is stuck

« Shift solenoid valve No. 1 is stuck

If there is no 2 — 3 up-shift «2_3 shift valve is stuck

If there is no 3 — O/D up-shift * 3-4 shift valve is stuck

If the shift point is defective * Throttle valve, 1-2 shift valve, 2-3 shift valve, 3-4 shift valve etc., are defective

« Shift solenoid valve SL is stuck

If the lock—up is defecti
@ lock-up is defective * Lock-up relay valve is stuck

(2) Inthe same way, check the shock and slip at the 1 — 2, 2 — 3 and 3 — O/D up-shifts.
Evaluation:

Problem Possible cause

e Line pressure is too high
If the shock is excessive * Accumulator is defective
 Check ball is defective

(3) Run at the D position lock-up or O/D gear and check for abnormal noises and vibration.
HINT:
The check for the cause of any abnormal noise and vibration must be made with extreme care as it could
also be due to loss of balance in the drive shaft, tire, torque converter clutch, etc.

(4)  While running the D position, 2nd, 3rd and O/D gears, check to see that the possible kick—-down
vehicle speed limits for 2 - 1, 3 — 2 and O/D — 3 kick—-downs conform to those indicated on
the automatic shift schedule (See page SS-34).

(5) Check for abnormal shock and slip at kick-down.

1996 RAV4 (RM447U)
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(6) Check for the lock-up mechanism.
. Drive in the D position, O/D gear, at a steady speed (lock-up ON) of about 75 km/h (47
mph).
. Lightly depress the accelerator pedal and check that the engine speed does not change
abruptly.
If there is a big jump in engine speed, there is no lock-up.
(b) 2 position test.
Shift into the 2 position and, while driving with the accelerator pedal held constantly at the full throttle
valve opening position, push in one of the pattern selectors and check on the following points.
(1) Check to see that the 1 — 2 up-shift takes place and that the shift point conforms to that shown
on the automatic shift schedule (See page SS-35).
(2)  While running in the 2 points and 2nd gear, release the accelerator pedal and check the engine
braking effect.

Evaluation:
Problem Possible cause
If these is no engine braking effect *2nd coast brake is defective
(8) Check for abnormal noises during acceleration and deceleration, and for shock at up-shift and
down-shift.

(¢) L position test.
(1) While running in the L position, check to see that there in no up-shift to 2nd gear.
(2)  While running in the L position, release the accelerator pedal and check the engine braking ef-
fect.
Evaluation:

Problem Possible cause

If these is no engine braking effect « 1st and reverse brake defective

(8) Check for abnormal noises during acceleration and deceleration.
(d) R position test.
Shift into the R position and, while starting at full throttle, check for slipping.
CAUTION:
Before conducting this test ensure that the test area is free from personnel an obstructions.
(e) P position test.
Stop the vehicle on a gradient (more than 5°) and after shifting into the P position, release the parking
brake. Then check to see that the parking lock pawl holds the vehicle in place.

1996 RAV4 (RM447U)



DI-179

DIAGNOSTICS - AUTOMATIC TRANSAXLE (A540H)

Q06070

Add if hot

D02315

Ok if hot

Add if hot

D00697

1996 RAV4 (RM447U)

7. BASIC INSPECTION
(@) Check the ATF level.
HINT:
The vehicle must have been driven so that the engine and
transaxle are at normal operating temperature.
ATF temperature: 70 - 80°C (158 - 176°F)
(1) Park the vehicle on a level surface, set the parking
brake.

(2) With the engine idling and the brake pedal de-
pressed, shift the shift lever into each gear from the
P position to L position smoothly and return to the
P position.
(3) Pull out the transaxle dipstick and wipe it clean.
(4) Push it back fully into the pipe.
(5) Pull it out and check that the fluid level is in the HOT
range.
If the level is at the low side of the hot range, add fluid.
Fluid type: ATF type T or equivalent
NOTICE:
Do not overfill.

(b) Check the transfer oil level.

(1) Park the vehicle on a level surface, set the parking
brake.

(2)  Pull out the transfer dipstick and wipe it clean.

(3) Push it back fully into the pipe.

(4) Pullit out and check the oil level, as shown in the il-
lustration.

Oil grade: APl GL-5

Oil viscosity: SAE 75W-90
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NOTICE:
Do not overfill.

Il O ATF TypeT
Gear Ol

Transaxle Oil Level Gauge

o =T

Transaxle Oil Level Gauge

D00698
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(©

Check the fluid condition.

If the fluid smells burnt or is black, replace it.




DI-181

DIAGNOSTICS - AUTOMATIC TRANSAXLE (A540H)

..... ~

Add if hot

D02315

D00699

‘\ D00700

1996 RAV4 (RM447U)

(d) Replace the ATF.
NOTICE:
Do not overfill.
(1) Using a 10 mm hexagon wrench, remove the drain
plug, gasket and drain the fluid.
(2) Install a new gasket and the drain plug securely.

(3) Add new fluid through the filler pipe.

Fluid type: ATF type T or equivalent

Drain and refill: 3.3 liters (3.5 US qts, 2.9 Imp. qts)

(4) Start the engine and shift the selector into all the
positions from P through L and then shift into the P
position.

(5) With the engine idling, check the fluid level. Add
fluid up to the COOL level on the dipstick.

(6) Check the fluid level with the normal fluid tempera-
ture 70 - 80°C (158 — 176°F) and add as neces-
sary.

NOTICE:
Do not overfill.

(e) Replace the transfer oil.
(1) Using a 10 mm hexagon wrench, remove the drain
plug and drain the oil.
(2) Install the drain plug.

(83) Add new oil through the filler pipe.
Recommended oil:
Oil grade API GL-5
Viscosity SAE 75W-90
Capacity: 0.7 liters (0.7 US qts, 0.6 Imp. qts)
(4) Check the oil level and add as necessary.
NOTICE:
Do not overfill.
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(f)  Check the fluid leaks.
Check for leaks in the transmission and transfer.

If there are leaks, it is necessary to repair or replace O - rings,
FIPG’s, oil seals or other parts.

(9) Inspect and adjust the throttle cable.

(1)  Check that the throttle valve is fully closed.

(20 Check that the inner cable is not slack.

(3) Loosen the adjustment nuts.

(4) Adjust the outer cable so that the distance between
the end of the boot and stopper on the cable is as
standard.

Standard boot and cable stopper distance:

0-1mm (0 -0.04in.)

(5) Tighten the adjusting nuts.

(6) Recheck the adjustments.

(h)  Adjust the shift control cable.
(1) Loosen the nut on the lever.
(2) Push the manual lever fully toward the right side of
the vehicle.
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8. MECHANICAL SYSTEM TESTS
(@) Measure the stall speed.

(3) Return the lever 2 notches to the NEUTRAL posi-
tion.

(4) Set the shift lever in the N position.

(5)  While holding the lever lightly toward the "R” posi-
tion side, tighten the shift lever nut.

()  Adjust the park/neutral position switch.
If the engine will start with the shift selector in any position other
than the N or P position, adjustment is required.
(1) Loosen the park/neutral position switch bolts and
set the shift selector to the N position.
(2)  Align the groove and neutral basic line.
(3) Hold in position and tighten the bolts.
Torque: 5.4 N-m(55 kgf-cm,48 in-Ibf)
() Inspect the idle speed.
Idle speed: 750 + 50 rpm (In N position and A/C OFF)

The object of this test is to check the overall performance of the transaxle and engine by measuring
the stall speeds in the D and R positions.

NOTICE:

« Do the test at normal operating ATF temperature 50 - 80°C (122 - 176°F).

« Do not continuously run this test longer than 5 seconds.

. To ensure safety, conduct this test in a wide, clear, level area which provides good traction.

»  The stall test should always be carried out in pairs. One technician should observe the condi-
tions of wheels or wheel stoppers outside the vehicle while the other is doing the test.

1)  Chock the 4 wheels.
2
3) Fully apply the parking brake.
5
6

Start the engine.

(

(2) Connect OBD Il scan tool or TOYOTA hand-held tester to the DLCS3.
(©)
(4) Keep your left foot pressed firmly on the brake pedal.
(5)
(6)

Shift into the D position. Press all the way down on the accelerator pedal with your right foot.

Quickly read the stall speed at this time.

Stall speed: 2,400 = 150 rpm

(7) Do the same test in R position.

Stall speed: 2,400 = 150 rpm
Evaluation:

Problem

Possible cause

Stall speed low in D and R positions

* Engine output may be insufficient

« Stator one-way clutch is operating properly

HINT:

If more than 600 rpm below the specified value, the torque converter clutch could
be faulty
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Stall speed high in D position

e Line pressure too low

 Forward clutch slipping

*No. 2 one-way clutch not operating properly
» O/D one-way clutch not operating properly

Stall speed high in R position

e Line pressure too low

« Direct clutch slipping

« 1st and reverse brake slipping
* O/D clutch slipping

Stall speed high in D and R positions

e Line pressure too low
* Improper fluid level
» O/D one-way clutch not operating properly

(b) Measure the time lag.

When the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before
the shock can be felt. This is used for checking the condition of the O/D direct clutch, forward clutch,

direct clutch, and 1st and reverse brake.

NOTICE:

« Do the test at normal operating ATF temperature 50 - 80°C (122 - 176°F).

. Be sure to allow 1 minute interval between tests.
« Take 3 measurements and take the average value.

(1)  Fully apply the parking brake.

(2) Start the engine and check idle speed.
Idle speed: 750 + 50 rpm (In N position and A/C OFF)

(8) Shift the shift lever from the N to D position. Using a stop watch, measure the time it takes from

shifting the lever until the shock is felt.
Time lag: N — D Less than 1.2 seconds
In the same way, measure the time lag for N - R.
Time lag: N — R Less than 1.5 seconds
IfN — D or N — R time lag is longer than specified:

Evaluation:

Problem

Possible cause

N — D time lag is longer

e Line pressure too low
 Forward clutch worn
» O/D one-way clutch not operating properly

N — R time lag is longer

e Line pressure too low

* Direct clutch worn

« 1st and reverse brake worn

» O/D one-way clutch not operating properly

9. Line Pressure:
HYDRAULIC TEST

(a) Preparation.
(1) Warm up the ATF.

(20 Remove the test plug on the transaxle case and connect SST (See page AX-18 for the location

to connect SST).
SST 09992-00094 (09992-00230)
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CAUTION:
. Perform the test at normal operating ATF temperature 50 - 80°C (122 - 176°F).
»  The line pressure test should always be carried out in parts. One should observe the conditions
of wheels or wheel stopper outside the vehicle while the other is performing the test.

D02249

(b) Measure the line pressure.

(1)  Fully apply the parking brake and chock the 4 wheels.

(2) Start the engine and check idling speed.

(3) Step down strongly on the brake pedal with your left foot and shift into the D position.

(4) Measure the line pressure when the engine is idling speed.

(5) Press the accelerator pedal all the way down. Quickly read the highest line pressure when engine

speed reaches stall speed.
(6) Only when the shift solenoid valve ST is opened:

Apply battery positive voltage between terminal of the solenoid connector and body ground.
(7) In the same way, perform the test in the R position.

Automatic Transaxle Idling kPa (kgf/cm2, psi) Stall kPa (kgf/cm?, psi)
* D position (Shift solenoid valve ST open) 530 - 706 (5.4 - 7.2,76 - 102) 1,324 - 1,549 (13.5 - 15.8, 192 - 225)
D position (Shift solenoid valve ST close) 363 - 442 (3.7 - 4.3, 53 - 61) 736 - 863 (7.5 - 8.8, 106 — 125)
R position 530 - 706 (5.4 -7.2,76 - 102) 1,324 - 1,549 (13.5 - 15.8, 192 - 225)

*: When battery voltage is supplied to terminal 4 of the solenoid connector and body ground, the shift sole-
noid valve ST valve is open.
If the measured pressures are not with in the specification, recheck the throttle cable adjustment and perform
a retest.

(8) Clear the DTC’s after the test.
Evaluation:

Problem Possible cause

e Throttle cable out of adjustment
* Throttle valve defective
* Regulator valve defective

If the measured values at all positions are higher than speci-
fied

* Throttle cable out of adjustment
* Throttle valve defective

* Regulator valve defective

« Oil pump defective

«» O/D direct clutch defective

If the measured value in all positions are lower than speci-
fied

1996 RAV4 (RM447U)
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If pressure is low in the D position only

« D position circuit fluid leakage
 Forward clutch defective

If pressure is low in the R position only « Direct clutch defective

* R position circuit fluid leakage

 1st and reverse brake defective

10. Center Differential Control Clutch:
HYDRAULIC TEST
(a) Preparation.
(1)  Warm up the ATF.
(2) Remove the test plug and connect SST (See page AX-18 for the location to connect SST).
SST  SST 09992-00094 (09992-00111)
CAUTION:
. Perform the test at normal operating ATF temperature 50 — 80°C (122 - 176°F)
» The line pressure test should always be carried out in pairs. One should observe the conditions
of wheels or wheel stoppers outside the vehicle while the other is performing the test.
(b) Measure the center differential clutch control pressure.
(1) Start the vehicle and open the accelerator open 50 % or more and check that the center differen-
tial clutch control pressure is in the range from more than 294 kPa (3.0 kgf/cm?, 42 psi).
(2) Fully close the accelerator and check that the SST registers 9.8 kPa (0.1 kgf/cm?, 1.4 psi) or less.
CAUTION:
« Confirm safety of the road before checking.
+ Take care to avoid slip when you start the vehicle on a paved road.
«  Check the pressure at normal driving ATF temperature 50 - 80°C (122 - 176°F).
Reference:

To measure center differential control pressure to be measured with the solenoid opened by applying voltage
to it, refer to the following:

Prepare a sub-assembly for checking as follows:

Prepare a supply connector (Part No. 90980-10629, or 90980-11143)

Connect a harness of 2 - 3 m (6.6 — 9.8 ft) to terminal 1 of the connector.

Place a bulb of 24W in between the harness.

Connect a harness of 2 - 3 m (6.6 — 9.8 ft) to terminal 3 of the connector.

Connect the inspection’s sub-harness assembly to the solenoid connector of the transfer.

Connect terminal 1 of the sub—harness to the battery’s positive (+) terminal, and terminal 3 of the sub-
harness to the battery’s negative (-) terminal.

Measure the center differential control pressure at idling and when performing the stall test (When 1st
gear).

Engine speed Sub-harness Line pressure  kPa (kgf/cm2, psi)
Idling Connected 363 - 422 (3.7 - 4.3, 53 - 61)
Stall (Shift solenoid valve SLD OFF) Connected 735 - 863 (7.5 - 8.8, 107 — 125)
Stall (Shift solenoid valve SLD ON) Connected 1,324 - 1,549 (13.5 - 15.8, 192 - 225)
All rpm Not connected 9.8 (0.1, 1.4) or less
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. Clear the DTC'’s after the test.

90980-10629 90980-11143

SST

®
@

Adaptor

-

D02250

Evaluation:

Problem

Possible cause

If the measured values at all conditions are higher than the
specification

« Differential control valve defective
* Solenoid modulator valve defective

If the measured values at all conditions are lower than the
specification

« Oil pump defective
« Differential control valve defective
* Solenoid modulator valve defective

If the pressure is low in the stall test
(Shift solenoid valve SLD ON only)

« Shift solenoid valve SLD defective

If the measured values are lower than the specification,
when sub-harness is connected

* Solenoid modulator valve defective
« Differential control valve defective

If the measured values are higher than the specification,
when sub-harness is connected

* Solenoid modulator valve defective
« Differential control valve defective

Q05128
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11. MANUAL SHIFTING TEST
HINT:
With this test, it can be determined whether the trouble is within
the electrical circuit or is @ mechanical problem in the transaxle.
(@) Disconnect the solenoid wire.
(b) Inspect the manual driving operation.

Check that the shift and gear positions correspond with

the table below.
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Shift Position Gear Position
D O/D
2 O/D
L 1st
R Reverse
P Pawl Lock

HINT:

If the position (L, 2 and D positions) are difficult to distinguish,

do the following road test.

e While driving, shift through the L, 2 and D positions.
Check that the gear change corresponds to the shift posi-
tion.

. If any abnormality is found in the above test, the problem
is in the transaxle itself.

() Connect the solenoid wire.

(d) Cancel out the DTC (See step 3).
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DIAGNOSTIC TROUBLE CODE CHART

If a DTC is displayed during the DTC check, check the circuit listed in the table below and proceed to the

DI40U-02

page given.

DTC No. .
Detection ltem Trouble Area MIL* Memory
(See page)
« Open or short in vehicle speed sensor circuit
P0500 Vehicle Speed Sensor « Vehicle speed sensor ° o
(DI-94) Malfunction « Combination meter
*ECM
P0750 Shift Solenoid A Malfunction « Shift solenoid valve No. 1 is stuck open or closed ° o
(DI-197) (Shift Solenoid Valve No. 1) « Valve body is blocked up or stuck
P0O753 Shift Solenoid A Electrical » Open or short in shift solenoid valve No. 1 circuit
(DI-198) Malfunction * Shift solenoid valve No. 1 [ O
(Shift Solenoid Valve No.1) «ECM
P0755 Shift Solenoid B Malfunction « Shift solenoid valve No. 2 is stuck open or closed ° o
(DI-197) (Shift Solenoid Valve No. 2) « Valve body is blocked up or stuck
PO758 Shift Solenoid B Electrical * Open or short in shift solenoid valve No. 2 circuit
(DI-198) Malfunction » Shift solenoid valve No. 2 [ O
(Shift Solenoid Valve No. 2) «ECM
» Shift solenoid val L is stuck I
P0770 | Shift Solenoid E Malfunction \S/ I' Sg E;no_'d ;’Ia V: 2 o “i °kpe" or closed o 5
. r
(DI-201) | (Shift Solenoid Valve SL) alve body IS blocked up or stue
e Lock-up clutch
PO773 Shift Solenoid E Electrical * Open or short in shift solenoid valve SL circuit
(DI-203) Malfunction » Shift solenoid valve SL [ O
(Shift Solenoid Valve SL) «ECM
P1700 Speed sensor No. 2 Circuit » Open or short in front speed sensor circuit
(DI-206) Malfunction « Front speed sensor [ O
(Front Speed Sensor) *ECM
P1715 Rear Wheel Sensor Circuit » Open or short in rear speed sensor circuit
(DI-209) Malfunction * Rear speed sensor [ O
(Rear Speed Sensor) *ECM
P1760 Linear Solenoid for Line Pres- * Open or short in shift solenoid valve ST circuit
(DI-212) sure Control Circuit Malfunction | « Shift solenoid valve ST [ O
(Shift Solenoid Valve ST) «ECM
P1770 Differential Lock Solenoid No. 1 * Open or short in shift solenoid valve SLD circuit
(DI-215) Circuit Malfunction * Shift solenoid valve SLD [ O
(Shift Solenoid Valve SLD) «ECM
e Short i K tral iti itch circuit
P1780 Park/Neutral Position Switch Shortin par /neg .ra po§| on switch cireut
. « Park/neutral position switch ) O
(DI-218) Malfunction ECM

o J MIL lights up
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PARTS LOCATION

DI40V-01

ECM

Shift Solenoid
Valve ST
Park/Neutral
Position Switch
Shift solenoid

Valve No. 1

Shift Solenoid
Valve No .2

1996 RAV/4__(RMAA4AZL
\ 7

O/D Main Switch

Pattern Select
Rear Speed Sensor Switch O/D OFF Indicator Light
MIL
ATF Temperature
Switch

Stop Light Switch

I Shift Solenoid

Valve SLD

Front Speed Sensor

Shift Solenoid
Valve SL

D02251
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A540H)
TERMINALS OF ECM
ECM Terminals
LU ' UL (U L 151101515 —F U
13[12[11]10]9 |8 |7 5/4]3]2}1}18]7]6[5]4]3|2)j1jp1pojoj8]7(6]5]4(3]2]1
26125 [24]23]22]21]20]19]18]17]16]15]14] [16]15]14[13]12]11]10] 9] [22]21]20]19]18]17]16]15]14[13]12
716062
Symbols (Terminal No.) Wiring Color Condition STD Voltage (V)
SPD (E6-9) - E1 (E4-14) V-W - BR Disconnect cruise control connector and IG ON Pulse signal is output
Turn one front wheel slowly Below 1.5 4 -6
IG OFF Disconnect ECM connector 11-15Q
IG ON 10 - 14
S1 (E4-2) - E1 (E4-14) P-B - BR
1st or 2nd gear 10 - 14
3rd or O/D gear Below 1
IG OFF Disconnect ECM connector 11-15Q
IG ON Below 1
S2 (E4-15) - E1 (E4-14) P-BR
2nd or 3rd gear 10 - 14
1st or O/D gear Below 1
IG OFF Disconnect ECM connector 11-15Q
SL (E4-1) - E1 (E4- 4) Y-B - BR IG ON Below 1
Vehicle driving under look-up position 10-14
OD1 (E6-20) - E1 (E4-14) Y-B-BR IG ON 4-6
O/D main switch ON (O/D ON) 10-14
OD2 (E6-7) - E1 (E4-14) LG -BR i i
O/D main switch OFF (O/D OFF) Below 1
IG ON Shift lever L position 10-14
L (E6-19) - E1 (E4-14) LG - BR - —
IG ON Shift lever other than L position Below 1
IG ON Shift lever R position 10-14
R (E6-8) — E1 (E4-14) R-B - BR - —
IG ON Shift lever other than R position Below 1
IG ON Shift lever 2 position 10-14
2 (E-18)- E1 (E4-14) LG-R - BR -
IG ON Shift lever other than R position Below 1
IG ON Shift lever P or N position Below 1
NSW (E6-22) - E1 (E4-14) B-W - BR -
IG ON Shift lever other than P or N position 10-14
IG ON Brake papel is depressed 75-14
B/K (E6-4) - E1 (E4-14) G-W - BR
IG ON Brake papel is released Below 1
ST (E6-13) - E1 (E4-14) LG - BR IG ON Below 1
SLD+ (E6-3) — SLD~ (E6-2) L-B - BR-B IG ON Pulse generation
IG ON Standing still 1 orless
FR* (E4-8) - FR~ (E4-7) Y-R - W-R - -
IG ON Vehicle moving (more than 20 km/h) Pulse generation
IG ON Standing still 1 orless
RR* (E5-14)- RR~ (E5-13) L-Y - R-L : :
IG ON Vehicle moving (more than 20 km/h) Pulse generation
PWR pattern 75-14
P (E6-15) - E1 (E4-14) R-G - BR
NORM pattern Below 1
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PROBLEM SYMPTOMS TABLE

If a normal code is displayed during the diagnostic trouble code check but the trouble still occurs, check the
circuits for each symptom in the order given in the charts on the following pages and proceed to the page
given for troubleshooting.

The Matrix Chart is divided into 3 chapters.

Chapter 1: Electronic Circuit Matrix Chart

Chapter 2: On-Vehicle Repair Matrix Chart

Chapter 3: Off-Vehicle Repair Matrix Chart

When troubleshooting, check Chapter 1 first. If instructions are given in Chapter 1 to proceed to chapter 2
or 3, proceed as instructed.

(1) If the instruction "Proceed to next circuit inspection shown on matrix chart” is given in the flow
chart for each circuit, proceed to the circuit with the next highest number in the table to continue
the check.

(2) If the trouble still occurs even though there are no abnormalities in any of the other circuits, then
check and replace the ECM.

Chapter 1: Electronic Circuit Matrix Chart

DI40X-02

Symptom Suspect Area See page
N —shift (A particular gear, from 1st to 3rd gear, is not up-
0 up-shift (A particular g gear, 1S notup 2. ECM DI-191
shifted)
1. O/D main switch & O/D OFF indicator light circuit DI-223
No up-shift (3rd — O/D) 2. O/D cancel signal circuit DI-221
3. ECM DI-191
1. O/D main switch & O/D OFF indicator light circuit DI-223
No down-shift (O/D — 3rd) 2. O/D cancel signal circuit DI-221
3. ECM DI-191
No down-shift (A particular gear, from 1st to 3rd gear, is not
0 down-shift (A particular g gear! 1. ECM DI-191
down-shifted)
No lock 1. Stop light switch circuit DI-227
o lock=up 2. ECM DI-191
No lock-up off 1. ECM DI-191
Shift point too high of 100 | 1. Pattern select switch circuit DI-229
ift point too high or too low 5 ECM DI-191
Up—shitts to O/D f 3rd while O/D mai iich is OFF 1. O/D main switch & O/D OFF indicator light circuit DI-223
p-shifts to rom 3rd while main switch is o ECM DI-191
Up-shifts to O/D from 3rd while engine is cold 1. ECM DI-191
No kick-down 1. ECM DI-191
Engine stalls when starting off or stopping 1. ECM DI-191
"A/T OIL” indicator light does not light up or does not goes off 1. A/T temperature switch DI-191

Chapter 2: On-Vehicle Repair
(*k: A540H Automatic Transaxle Repair Manual Pub. No. RM488U)

Symptom Suspect Area See page

1. 1-2 shift valve *

. . . 2. 2-3 shift valve *

Vehicle does not move in R position 3. Throttle valve *

4. Off-vehicle repair matrix chart -

1. Manual valve *

. ) " . 2. Primary regulator valve *
Vehicle does not move in any forward position or reverse position

3. Secondary regulator valve *

4. Off-vehicle repair matrix chart -

1996 RAV4 (RM447U)
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DI-193

No lock-up

N =

. Lock-up relay valve
. Off-vehicle repair matrix chart

No lock- up OFF

N =

. Lock-up relay valve
. Off-vehicle repair matrix chart

*

No kick—-down

a »~ O N =

. Throttle cable

. 1-2 shift valve
. 2-3 shift valve
. 3-4 shift valve
. Down shift plug

No engine braking (1st (L position))

w nNn =

. Low coast modulator valve
. Low coast modulator valve
. Off-vehicle repair matrix chart

Ok [ 6 % X >t

No engine braking (2nd (2 position))

w nNn =

. 2nd coast modulator valve
. 2nd lock valve
. Off-vehicle repair matrix chart

*

No up-shift (1st — 2nd)

N =

. 1-2 shift valve
. Off-vehicle repair matrix chart

*

No up-shift (2nd — 3rd)

N =

. 2-3 shift valve
. Off-vehicle repair matrix chart

No up-shift (3rd — O/D)

N =

. 3-4 shift valve
. Off-vehicle repair matrix chart

No down-shift (O/D — 3rd)

N =

. 3-4 shift valve
. Off-vehicle repair matrix chart

No down shift (3rd — 2nd)

N =

. 2-3 shift valve
. Off-vehicle repair matrix chart

No down shift (2nd — 1st)

N =

. 1-2 shift valve
. Off-vehicle repair matrix chart

Harsh engagement (N — R)

N =

. No. 1 and No. 2 accumulator control valve
. Off-vehicle repair matrix chart

Harsh engagement (N — D)

N =

. C4 accumulator
. Off-vehicle repair matrix chart

*

Harsh engagement (N — L)

. Low coast modulator valve

Harsh engagement (1st — 2nd (D position))

. Bo accumulator
. Off-vehicle repair matrix chart

* [

Harsh engagement (1st — 2nd (2 position))

. 2nd coast modulator valve

Harsh engagement (1st — 2nd — 3rd)

. Throttle modulator valve
. No. 1 and No. 2 accumulator control valve

Harsh engagement (1st — 2nd — 3rd — O/D)

. No. 1 and No. 2 accumulator control valve

Harsh engagement (2nd — 3rd)

—_

. Co accumulator

Harsh engagement (3rd — O/D)

N =

. Bp accumulator
. Off-vehicle repair matrix chart

[ Dt [ % |t

Harsh engagement (O/D — 3rd)

N =

. Co accumulator
. Bp accumulator

Harsh engagement (3rd — 2nd)

a »~ O N =

. Bo accumulator

. Co accumulator

. Bp accumulator

. 2nd coast modulator valve

. Off-vehicle repair matrix chart

* Ok Ok Ot |t %

—_

. Pressure relief valve
Sliper shudder in forward and reverse (Directry after E/G start) 2.
. Off-vehicle repair matrix chart

Oil starter

2

1996 RAV4 (RM447U)
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DIAGNOSTICS - AUTOMATIC TRANSAXLE (A540H)
1. Shift restrict reverse ball *
Front heel is sliopi 2. Solenoid modulator valve *
ront of rearwheelis slipping 3. Differential control valve *
4. Off-vehicle repair matrix chart -
Shift point too high or too low 1. Secondary regulator valve *
Chapter 3: Off-Vehicle Repair
(*: A540H Automatic Transaxle Repair Manual Pub. No. RM488U)
Symptom Suspect Area See page
1. Forward clutch (C4) *
2. No. 2 one-way clutch (F») *
Vehicle does not move in any forward position 8. 1stand reverse brake (B) *
Ve | Itl
enie v P 4. 2nd coast brake (B1) *
5. 2nd brake (B») *
6. Direct clutch (Co) *
1. 2nd coast brake (B1) *
2. Front planetary gear *
Vehicle d ot m in rever ttion 3. Rear planetary gear *
‘ehicle does not move in reverse positio 4. Direct clutch (C) *
5. O/D direct clutch (Cq) *
6. 1st and reverse brake (Bg) *
1. Parking lock pawl *
2. Oil pump *
3. O/D one-way clutch (Fg) *
Vehicle does not move in any forward position and reverse posi- 4. O/D direct clutch (Cq) *
tion 5. O/D brake (Bg) *
6. Front planetary gear *
7. Rear planetary gear *
8. O/D planetary gear *
No lock-up 1. Torque converter clutch AX-22
No lock-up OFF 1. Torque converter clutch AX-22
Large shock during lock-up 1. Torque converter clutch AX-22
E/G stalls when starting off and stopping 1. Torque converter clutch AX-22
N hift (1st  2nd 1. 2nd brake (Bo) *
- n
© up-shift (tst — ) 2. No. 1 one-way clutch (F1) *
No up-shift (2nd — 3rd) 1. Direct clutch (C») *
No up-shift (3rd — O/D) 1. O/D brake (Bp) *
No down-shift (2nd — 1st) 1. 2nd coast brake (B1) *
Harsh (N R 1. Direct clutch (C») *
n men
arsh engagement (N — R) 2. 1st and reverse brake (Bg) *
Harsh engagement (N — D) 1. Forward clutch (C4) *
Harsh engagement (1st — 2nd (D position)) 1. 1st and reverse brake (Bg) *
Harsh engagement (2nd — 3rd) 1. 2nd coast brake (B1) *
1. O/D direct clutch (Cp) *
Harsh engagement (3rd — O/D) 2. O/D brake (Bp) *
3. O/D planetary gear *
1. Torque converter clutch AX-22
Slip on shudder (Forward and Aft 2. il pump *
ip on shudder (Forward and reverse (After warm-up)) 3. No. 1 one-way clutch (Fy) *
4. O/D direct clutch (Cq) *
Slip on shudder (Forward and reverse (Direct after E/G start)) 1. Torque converter clutch AX-22
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1. Direct clutch (C») *
Slip on shudder (R range) 2. O/D direct clutch (Cq) *
3. O/D one-way clutch (Fg) *
si hudder (1st 1. Forward Clutch (C4) *
Ip on shudder (1s) 2. No. 2 one-way Clutch (F») *
si hudder (2nd 1. 2nd brake (Bo) *
n
Ip on shudder (2nd) 2. No. 1 one-way clutch (F1) *
Slip on shudder (2nd — 3rd (Up-shift)) 1. Direct clutch (C») *
Slip on shudder (3rd) 1. Direct clutch (C») *
Slip on shudder (O/D) 1. O/D brake (Bp) *
No engine braking (1st - 3rd) 1. O/D direct clutch (Cp) *
No engine braking (1st (L position)) 1. 1st and reverse brake (Bg) *
No engine braking (2nd (2 position)) 2. 2nd coast brake (B4) *
P leration (Al i 1. Torque converter clutch AX-22
oor acceleration (All positions) 2. Oil pump *
Poor acceleration (O/D) 1. O/D direct clutch (Cp) *
|
oorace 2. O/D planetary gear *
Poor acceleration (Other than O/D) 1. O/D brake (Bo) *
|
0 2. O/D planetary gear *
Poor leration (Other than 2nd) 1. 2nd coast brake (B+) x
oor acceleration (Other tha 2. 2nd brake (By) *
Poor acceleration (1st and 2nd) 1. O/D brake (Bg) *
Poor acceleration (1st and R position) 1. 1st and reverse brake (Bg) *
Poor acceleration (R position) 1. Forward clutch (C4) *
Front or rear wheel is slipping 1. Center differential clutch *
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CIRCUIT INSPECTION

00000000

DTC

P0500

Vehicle Speed Sensor Malfunction

See page DI-94.
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DI40Z-01

DTC P0750, PO755

Shift Solenoid A/B Malfunction
(Shift Solenoid Valve No. 1 / No. 2)

SYSTEM DESCRIPTION

The ECM uses signals from the vehicle speed sensor to detect the actual gear position (1st, 2nd, 3rd or O/D
gear). The ECM then compares the actual gear with the shift schedule in the ECM memory to detect mechan-
ical trouble of the shift solenoid valves and valve body.

DTC No. DTC Detecting Condition Trouble Area
P0750 During normal driving, gear required by the ECM does not « Shift solenoid valve No. 1/ No. 2 is stuck open or closed
P0755 match actual gear (2 trip detection logic) Valve body is blocked up or stuck

HINT:

Check the shift solenoid valve No. 1 when DTC P0750 is output and check shift solenoid valve No. 2 when

DTC P0755 is output.

INSPECTION PROCEDURE

1 | Check solenoid valve No. 1 or No. 2 operation.

Shift Solenoid Valve No. 1 and No. 2

Q08776

PREPARATION:

(@) Remove the oil pan.

(b) Remove the shift solenoid valve No. 1 or No. 2.

CHECK:

(@ Applying 490 kPa (5 kgf/cm?2, 71 psi) of compressed air,
check that the solenoid valves do not leak air.

(b) When battery positive voltage is supplied to the solenoid
valves, check that solenoid valve open.

NG> Replace shift solenoid valve No. 1 or No. 2.

2 [ Check valve body (See page

DI-192).

@

NG> Repair or replace valve body.

Repair or replace transaxle (See page
AX-19).
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DI410-01

DTC P0753, P0758 Shift Solenoid A/B Electrical Malfunc-
tion (Shift Solenoid Valve No. 1/No. 2)

CIRCUIT DESCRIPTION

Shifting from 1st to O/D is done in combination with ON and OFF of the shift solenoid valves No. 1 and No.
2 controlled by ECM. If an open or short circuit occurs in either of the shift solenoid valves, the ECM controls
the remaining normal shift solenoid valve to allow the vehicle to be operated smoothly (Fail safe function).
Fail Safe Function:

If either of the shift solenoid valve circuits develops an open or a short, the ECM turns the other shift solenoid
ON and OFF to shift to the gear positions shown in the table below. The ECM also turns the shift solenoid
valve SL OFF at the same time. If both solenoids are malfunction, hydraulic control cannot be done electroni-
cally so it must be done manually.

Manual shifting as shown in the following table must be done. (In the case of a short circuit, the ECM stops
sending current to the short circuited solenoid).

NORMAL SHIFT SOLENOID NO. 1 SHIFT SOLENOID NO. 2 BOTH SOLENOIDS MAL-
MALFUNCTIONING MALFUNCTIONING FUNCTIONING
Position - - - -

Solenoid valve Gear Solenoid valve Gear Solenoid valve Gear Gear when shift selector is
No. 1 No. 2 No. 1 No. 2 No. 1 No. 2 manually operated
ON OFF 1st X ON 3rd ON X 1st O/D

D ON ON 2nd X ON 3rd OFF X O/D O/D
OFF ON 3rd X ON 3rd OFF X O/D O/D
OFF OFF o/D X OFF o/D OFF X O/D O/D
ON OFF 1st X ON 3rd ON X 1st 3rd

2 ON ON 2nd X ON 3rd OFF X 3rd 3rd
OFF ON 3rd X ON 3rd OFF X 3rd 3rd
ON OFF 1st X OFF 1st ON X 1st 1st

L
ON ON 2nd X ON 2nd ON X 1st 1st

X: Malfunctions

HINT:
Check the shift solenoid valve No. 1 when DTC P0753 is output and check the shift solenoid valve No. 2
when DTC P0758 is output.

DTC No. DTC Detecting Condition Trouble Area

The ECM checks for an open or short circuit in the shift sole-

noid valves No.1 and No.2 circuit when it changes

The ECM records DTC P0753 or P0758 if condition (a) or (b) is

detected once, but it does not light up the MIL

After ECM detects condition (a) or (b) continuously 2 times or

more in one-trip, it causes the MIL light up until condition (a) or | « Open or short in shift solenoid valve No. 1/No. 2 circuit

(b) disappears « Shift solenoid valve No. 1/No. 2

After that, if the ECM detects condition (a) or (b) once, it starts | « ECM

lighting up the MIL

(d) Solenoid resistance is 8 Q or less short circuit when sole-
noid is energized

(e) Solenoid resistance is 100 kQ or more open circuit when
solenoid is not energized

P0753
P0758
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DI-199

WIRING DIAGRAM

Transaxle ECM
Shift Solenoid B+
Valve No. 1

> P-B 2] s1

747 SN E1 E4
Shift Solenoid B+
Valve No. 2 6 5 15 o

rL—r’W‘ E1 E4

To Cruse Control ECU \ )

Q06970

INSPECTION PROCEDURE

1 Measure resistance between terminal S1 or S2 of ECM and body ground.

N

L]
1]
e
0],
:ll:;

OOGIR000T
00

000!

OO0

0000

| I—

—\
OO0DO00000RG W
OO0

Q08088

1996 RAV4 (RM447U)

PREPARATION:

Disconnect the connector from the ECM.

CHECK:

Measure the resistance between terminal S1 or S2 of the ECM

and body ground.
OK:

Resistance: 11 - 15 Q

OK> Check and replace ECM.
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connector.

2 Check harness and connector between ECM and automatic transaxle solenoid

_\

L > U i 0¥ \_rﬂ
| )
NN Solenoid

L S1 Connector

ol g2

Q08860

PREPARATION:
(@) Disconnect the connector from the ECM.
(b) Disconnect the solenoid connector from the automatic
transaxle.
CHECK:
Check the harness and connector between terminal S1 or S2
of the ECM and terminal S1 or S2 of the solenoid connector.
OK:
There is no open and no short circuit.

OK

NG> Repair or replace harness or connector.

3 Check shift solenoid valve No. 1 or No. 2.

Shift Solenoid Valve No. 1 and No. 2

D02257

OK

PREPARATION:
(@) Jack up the vehicle.
(b) Remove the oil pan.
(c) Disconnect the solenoid connector.
(d) Remove the shift solenoid valve No. 1 or No. 2.
CHECK:
Measure resistance between solenoid connector and solenoid
body.
OK:
Resistance: 11 - 15 Q
CHECK:
Connect positive @ lead to terminal of the solenoid connector,
negative © lead to the solenoid body.
OK:
The solenoid makes an operating noise.

NG> Replace shift solenoid valve No. 1 or No. 2.

Repair or replace solenoid wire.
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DI-201

DI411-01

DTC P0770

Shift Solenoid E Malfunction
(Shift Solenoid Valve SL)

SYSTEM DESCRIPTION

Line YO
Pressure

D02258

The ECM uses the signals from the throttle position sensor and
air flow meter to monitor the engagement condition of the lock-

up clutch

Then the ECM compares the engagement condition of the
lock-up clutch with the lock-up schedule in the ECM memory
to detect mechanical trouble of the shift solenoid valve SL,
valve body and torque converter clutch.

DTC No.

DTC Detecting Condition

Trouble Area

P0770

Lock-up does not occur when driving in the lock-up range
(normal driving at 80 km/h (50 mph)), or lock-up remains ON
in the lock-up OFF range (2 trip detection logic)

« Shift solenoid valve SL is stuck open or closed
«Valve body blocked up or stuck
* Lock-up clutch

INSPECTION PROCEDURE

1 Check shift solenoid valve SL operation.

Q08777

1996 RAV4 (RM447U)

PREPARATION:

Remove the shift solenoid valve SL from the valve body.
CHECK:
Applying 490 kPa (5 kgf/cm?2, 71 psi) of compressed air,
check that the solenoid valve open.
When battery positive voltage is supplied to the solenoid
valve, check that solenoid valve does not leak air.

e )

Replace shift solenoid valve SL.
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2 | Check valve body (See page DI-192).

Repair or replace valve body.

NG>
3

Repair torque converter clutch (See page
AX-22).
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DI-203

DI412-01

DTC

P0773 | Shift Solenoid E Electrical Malfunction
(Shift Solenoid Valve SL)

CIRCUIT DESCRIPTION

The shift solenoid valve SL is turned ON and OFF by signals from the ECM to control the hydraulic pressure
acting on the lock-up relay valve, which then controls operation of the lock-up clutch.
Fail Safe Function:
If the ECM detects a malfunction, it turns the shift solenoid valve SL OFF.

(b) Solenoid resistance is 100 kQ or more open circuit when
solenoid is not energized

*ECM

DTC No. DTC Detecting Condition Trouble Area
Either (a) or (b) is detected for 1 time (2 trip detection logic)
(a) Solenoid resistance is 8 Q or less short circuit when sole- * Open or short in shift solenoid valve SL circuit
P0O773 noid is energized. « Shift solenoid valve SL

WIRING DIAGRAM

Transaxle ECM
( B+

Shift Solenoid

Valve SL 1

5
Y-B
717 LTI E1 Ea ok

\

D02260
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INSPECTION PROCEDURE

—h

Measure resistance between terminal SL of ECM and body ground.

\

1\

000

Oo000OGliooo0
f TFHHHHHHEIHAI 0

0000

v "
NO0000000000 V \\/(
00000000

QSL\@'W

Q08090

PREPARATION:
Disconnect the connector from the ECM.
CHECK:
Measure the resistance between terminal SL of the ECM and
body ground.
OK:
Resistance: 11 - 15 Q

e
|

OK> Check and replace ECM.

connector.

2 Check harness and connector between ECM and automatic transaxle solenoid

f w@nﬁ”@ :{?“J
AW
@

NO0000L
10000000

Q08857

PREPARATION:

(@) Disconnect the connector from the ECM.

(b) Disconnect the solenoid connector from the automatic
transaxle.

CHECK:

Check the harness between terminal SL of the ECM and termi-

nal SL of solenoid connector.

OK:
There is no open or short circuit.

1996 RAV4 (RM447U)

NG> Repair or replace harness or connector.
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3 Check shift solenoid valve SL.

D02262

@

PREPARATION:
(@) Jack up the vehicle.
(b) Remove the oil pan.
(c) Disconnect the shift solenoid valve SL connector.
(d) Remove the shift solenoid valve SL.
CHECK:
Measure the resistance between the solenoid connector and
solenoid body.
OK:
Resistance: 11 - 15 Q
CHECK:
Connect positive @ lead to terminal of the solenoid connector,
negative © lead to the solenoid body.
OK:
The shift solenoid valve SL makes operations noise.

NG> Replace shift solenoid valve SL.

Check and replace or repair solenoid wire.
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AUTOMATIC TRANSAXLE (A540H)

DI414-01

DTC

P1700

Speed sensor No. 2 Circuit Malfunction
(Front Speed Sensor)

CIRCUIT DESCRIPTION

The front speed sensor detects the vehicle speed based on revolution of the ring gear and sends signals
to the ECM. An AC voltage is generated in the front speed sensor coil as the ring rear mounted on the ring

gear rotates, and this voltage is sent to the ECM.
The center differential clutch is controlled by the ECM based on the signals from the front speed sensor and

rear speed sensor signals.

q

q

4

d

Pz

w
[yt

ECM

Front Speed Sensor

(b) Vehicle speed: 18 km/h (11 mph) or more for at 4 sec.
(c) Park / neutral position switch:
OFF (Other than P or N position)

Ring Gear
D02263
DTC No. DTC Detecting Condition Trouble Area
All condition below are detects 5,400 times or more continu-
ously
(a) No signal from front speed sensor is input to ECM while 4 » Open or short in front speed sensor circuit
P1700 pulses of rear speed sensor is sent * Front speed sensor

*ECM

| Reference:

A

/¥

< J~ / 5 V/div

T e

Pl
2 mec./division

|
1]
1]

D02264
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\ Wavefrom between terminals FR* and FR~ when vehicle speed
is approx. 20 km/h (13 mph).
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WIRING DIAGRAM

ECM
©-4-6V
8
Y-R =\ FR*
\ EE‘l VAVN/L"
2 (V3
% Front Speed Sensor %
1(V3
W-R (—\7 FR-
—
{E4 i
D02265

INSPECTION PROCEDURE

1 Check vehicle speed value or resistance between terminals FR* and FR- of ECM.

ﬁw FR- "HDDDDDD
00000

'D\

0000

0o

L__.__/

00000

100LK

\\\
¥

hmﬁaﬁﬁﬂ‘?w N ol

D02266

NG
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When using OBD Il scan tool or TOYOTA hand-held tester:

PREPARATION:

(@) Remove the DLCS3 cover.

(b) Connect an OBDII scan tool or TOYOTA hand-held tester
to the DLCS.

(¢)  Turn the ignition switch ON and OBD Il scan tool or TOY-
OTA hand-held tester main switch ON.

CHECK:

Drive the vehicle and read vehicle speed value.

OK:

Vehicle speed matches tester speed value.
When not using OBD Il scan tool or TOYOTA hand-held tes-
ter:
CHECK:
Check the resistance between terminals FR* and FR~ of the
ECM.
OK:

Resistance: 560 - 680 Q

OK> Check and replace ECM.
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2 [Check front speed sensor.

—

—

D02267

OK

PREPARATION:
Remove the front speed sensor from the transaxle.
CHECK:
Measure the resistance between terminals 1 and 2 of the speed
sensor.
OK:
Resistance: 560 - 680 Q2
Reference:
Check the front transaxle revolution sensor’s function
CHECK:
Check the voltage between terminals 1 and 2 of the speed sen-
sor when a magnet is put close to the front end of the front
speed sensor then taken away quickly.
OK:
Voltage is generated intermittently.
HINT:
The generated voltage is extremely low.

NG> Replace front speed sensor.

tween ECM and front speed sensor.

Check and repair harness and connector be-
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AUTOMATIC TRANSAXLE (A540H)

DI-209

DI415-01

DTC P1715

Rear Wheel Sensor Circuit Malfunction
(Rear Speed Sensor)

CIRCUIT DESCRIPTION

Rear Speed Sensor

Transfer

The rear speed sensor detects the rear wheel speed based on
revolution of the transfer drive gear.
Its construction is the same as that of the front speed sensor
(See page DI-206).
The center differential clutch is controlled by the ECM based on

) 82;? the signals from the front speed sensor and rear speed sensor
signals.
D02268
DTC No. DTC Detecting Condition Trouble Area

All conditions below are detected 10 sec. or more
(2 trip detection logic)
a) No signal rear speed sensor is input to ECM

(
P171
5 (b) Venhicle speed: 30 km/h (19 mph) or more
(

* Open or short in rear speed sensor circuit
¢ Rear speed sensor

c) Park / neutral position switch: *ECM
OFF (Other than P or N position)
WIRING DIAGRAM
ECM
©-4-6V
L-Y e RR*
- P
\ EES VN/\A“_
2 (V4
% Rear Speed Sensor %
1 (V4
R-L (—\1 2 RR
_ -
{E5 i

D02265
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INSPECTION PROCEDURE

1 Check resistance between terminals RR* and RR- of ECM.

~
[T T ¥

00000000000
INLOOO000000C

—

\laboooooooo:

000000000

==

0000000

~—

R

RR~

D02269

B

CHECK:
Check the resistance between terminals RR* and RR~ of the
ECM.
OK:
Resistance: 560 - 680 Q2

OK> Check and replace ECM.

2 [ Check rear speed sensor.

Magnet

i

¢ @

D02267
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PREPARATION:

Remove the rear speed sensor from transaxle.

CHECK:

Measure the resistance between terminals 1 and 2 of the revo-
lution sensor.

OK:
Resistance: 560 - 680
Reference:
Check the vehicle speed sensor’s function
CHECK:

Check the voltage between terminals 1 and 2 of the speed sen-
sor when a magnet is put close to the front end of the rear speed
sensor then taken away quickly.
OK:

Voltage is generated intermittently.
HINT:
The generated voltage is extremely low.

NG> Replace rear speed sensor.
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Check and repair harness and connector be-
tween ECM and rear speed sensor.

1996 RAV4 (RM447U)
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DI416-01

DTC P1760 | Linear Solenoid for Line Pressure Control
Circuit Malfunction (Shift Solenoid Valve ST)

CIRCUIT DESCRIPTION

When the difference in speed between the front wheels and rear wheels is large, and this takes place during
an extreme low-speed operation in the D, 2, or L position, shift solenoid valve ST is turned ON by the signal
from the ECM.

DTC No. DTC Detecting Condition Trouble Area
Either (a) or (b) are detected for 1 time (2 trip detection logic)
(a) Solenoid resistance is 8 Q or less short circuit when sole- * Open or short in shift solenoid valve ST circuit
P1760 noid is energized « Shift solenoid valve ST
(b) Solenoid resistance is 100 kQ or more open circuit when *ECM

solenoid is not energized

WIRING DIAGRAM

Transaxle ECM
B+
Shift Solenoid
Valve ST
1 12

LG

Jﬁ IR E1 1G2

- J

Q08871
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INSPECTION PROCEDURE

1 Measure resistance between terminal ST of ECM and body ground.

PREPARATION:
/ Disconnect the connector from the ECM.
H———tm—r " CHECK:
U H0o0a0n: Il[J“L HHD' i ] Sir _J|| Measure the resistance between terminal ST of the ECM and
W(/ V S— body ground.
0000000 .
000000 OK: )
f @ —7 Resistance: 11 - 15 Q
- Q08888

OK> Check and replace ECM.

@

2 Check harness and connector between ECM and automatic transaxle solenoid
connector.

/ PREPARATION:
(@) Disconnect the connector from the ECM.

000000000 Jﬂl“DleIﬁ@r ST i : -
sagaanens ssaNE (b) Disconnect the solenoid connector from the automatic

4 — transaxle.
W W Q000K CHECK:
LRAREREAS. Check the harness between terminal ST of the ECM and termi-
nal of the ST solenoid connector.
OK:
Solenoid Connector Qosser There is no open or short circuit.

AN
g

NG> Repair or replace harness or connector.
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3 Check shift solenoid valve ST.

D02274

@

PREPARATION:
(@) Jack-up the vehicle.
(b) Remove the oil pan.
(c) Disconnect the shift solenoid valve ST connector.
(d) Remove the shift solenoid valve ST.
CHECK:
Measure the resistance between solenoid connector and sole-
noid body.
OK:
Resistance: 11 - 15 Q
CHECK:
Connect positive @ lead to terminal of the solenoid connector,
negative © lead to the solenoid body.
OK:
The shift solenoid valve ST makes operations noise.

NG> Replace shift solenoid valve ST.

Check and replace or repair solenoid wire.
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DI417-01

DTC P1770 | Differential Lock Solenoid No. 1 Circuit
Malfunction (Shift Solenoid Valve SLD)

CIRCUIT DESCRIPTION
Shift solenoid valve SLD controls the oil pressure applied to the
center differential clutch and maintains the limited slip differen-
tial effects at most appropriate level.
Center The ECM determines optimum control pressure according to
Differential the signals from the throttle position sensor, front and rear
Control transaxle revolution sensor and control volume of current flow
Pressure to the shift solenoid valve.
The amount of current flow to the solenoid valve is controlled
by the duty ratio* of the ECM output signal. The higher the duty

ratio becomes, the higher the center differential control pres-
sure becomes during the center differential control operation.
*: Duty Ratio

A The duty ratio is the ratio of the period of continuity in one cycle.
ON For example, if A is the period of continuity in one cycle, and B
is the period of non-continuity, then

Current flow to solenoid

OFF I

A
——— . - (o)
1 cycle Duty Ratio = A:+B X 100 (%)
D02275
DTC No. DTC Detection Condition Trouble Area
All conditions below are detected 1 sec. or more
(2 trip detection logic) * Open or short in shift solenoid valve SLD circuit
P1770 (a) SLD output signal’s duty ON of 3.3 msecs. or more with « Shift solenoid valve SLD

duty ratio of at least 5 % lasts *ECM

(b) B* voltage: 11 V or more

1996 RAV4 (RM447U)
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WIRING DIAGRAM

ECM
o )
B+
13 3 +
L-B a2k < L-B = SLD
3 (s1
% Shift Solenoid
Valve SLD A
[ACL 14 2
BR-B , BR-B SLD-
||G2|<\ E6
/8

D02276

INSPECTION PROCEDURE

1 Check shift solenoid valve SLD.

D02277

1996 RAV4 (RM447U)

Check solenoid resistance:
PREPARATION:

(@) Jack up the vehicle.

(b) Remove the oil pan.

(c) Disconnect the connector.

CHECK:

Measure the resistance between terminals 1 and 2 of the sole-

noid connector.
OK:

Resistance: 5.1 - 5.5 Q

Check solenoid operation:
CHECK:

Connect positive @ lead with an 8 - 10 W bulb to terminal 1 of
the solenoid connector and nagative © lead to terminal 2, then
check the movement of the valve.

OK:

When battery positive voltage is applied

Valve moves in — direction in illumina-
tion (on the left)

When battery positive voltage is cut off

Valve moves in « direction in illumina-
tion (on the right)
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DI-217

=___~

1
- ]
i bk ¢

D

D02312

E

Reference
Check the solenoid’s operation:
CHECK:

—

d)

‘o
o

Prepare a variable power supply.

Connect positive @ lead of the variable power supply to
terminal 1 of the solenoid connector and negative © lead

to terminal 2.

Check the movement of the valve when the voltage is
gradually increased (A current greater than 1A should not

be supplied.).

As the voltage is increased, the valve should move

slowly in the — direction

Check the movement of the valve when the voltage is cut

off.

The valve should return in the « direction.

NG> Replace solenoid valve SLD.

page IN-30).

2 |[Check harness and connector between shift solenoid valve SLD and ECM (See

3

e )

Repair or replace harness or connector.

Check and replace ECM.
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Dl418-02

DTC P1780

Park/Neutral Position Switch Malfunction

CIRCUIT DESCRIPTION

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

(2 trip detection logic)

DTC No. DTC Detecting Condition Trouble Area
2 or more switches are ON simultaneously for the N, R, 2 and
L positions (2 trip detection logic)
When drivi d diti , (b) and (c) for 30 sec. . - . _—
en thrlvmg :/n e; ch)n I |.:).ns @ 't(r1)'an0l\5C)Nor .t.sec or « Short in park/neutral position switch circuit.
mor rk/neutr. n n).
P1780 ore, the park/neutral position SWitch 1S (N position) « Park/neutral position switch

(a) Vehicle speed: 80 km/h (50 mph) or more “ECM
(b) Engine speed: 1,500 ~ 3,000 rpm
(c) Manifold absolute pressure: 450 mmHg or more
WIRING DIAGRAM
7 1 Ignition Switch
in EAT - IG1 < J/B Ng—‘? 4 AM%STZ 8
W - i
4 6 !
5 l W 2| A0 6|4
e Lo :
>
21 R/B Fuse Block 3 J/B No.1 5 0 2
R-L GAUGE B 7
No.2 |« 2
2 J/B J/B No.1
No.1 13 3
1H 1D
2 2 s(1B T~
2, 6 ; i J5 Junction B+
C t
c JD onnector 22 {nsw
0 A A B-W E
z — Park/Neutral 6
< 2 Junction Position Switch
= Connector LG—'F{A 19 LGR 18 2
o 3 > 1G2 E6 VWA
c(i11 2 AL O/ LG“,’ 15 LG 19 L
R'L |G1 6 e, 4 % |G2 |< é—@ VW—
7 8
T oE B {IGT K <B8 (k6 YR
l Battery llG1! fi
T 9
__L To ST Relay > EA1 83 Qo/omg;m \ /
- ECM
Q08868
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INSPECTION PROCEDURE

1 Check PNP SW, REVERSE, 2ND and LOW signals.

NSW R L

When using TOYOTA hand-held tester:

PREPARATION:

(@) Connect the TOYOTA hand-held tester to the DLCS3.

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

CHECK:
Shift the shift lever to the P, R, N, 2 or L, and read the PNP SW,

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

OK:
Shift position Signal
PN PNP SW OFF — ON

R REVERSE OFF — ON

2 2ND OFF — ON

L LOW OFF — ON
When not using TOYOTA hand-held tester:
PREPARATION:
Turn the ignition switch ON.
CHECK.:

D02301

e ]

1996 RAV4

(RM447U)

Measure the voltage between terminals NSW, R, 2, and L of
ECM and body ground when the shift lever is shifted to the fol-

lowing positions.

OK:
Position ggc\ily\// g_;round go_dy ground éo_dy ground Iéo_dy ground
P, N Below 1V Below 1 V| Below1V| Below1V
R 10-14V*[ 10-14V*| Below1V| Below1V
D 10-14V | Below1V| Below1V| Below1V
2 10-14V Below 1 V| 10-14V Below 1V
L 10-14V Below 1 V| Below1V| 10-14V

*: Voltage will drop slightly due to lighting up of the back up light.

ox )

Check an replace ECM.
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2 | Check park/neutral position switch.

PREPARATION:

Disconnect the park/neutral position switch connector.
CHECK:

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

Shift position Terminal No. to continuity
@ ) P 2-7 5-6
NG R 2-8
Q08076 N 5_9 5-6
D 2-10
2 2-3
L 2-4
NG> Replace park/neutral position switch.

OK

Repair or replace harness and connector between battery and park/neutral position switch, and
park/neutral position switch and ECM.

1996 RAV4 (RM447U)
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DI419-01

O/D Cancel Signal Circuit

CIRCUIT DESCRIPTION
While driving uphill with cruise control activated, in order to minimize gear shifting and provide smooth cruis-
ing, O/D may be prohibited temporarily in some conditions.

The cruise control ECU sends O/D cut signals to the ECM as necessary and the ECM cancels O/D shifting
until these signals are discontinued.

WIRING DIAGRAM

Cruise Control ECU ECM
e ~ e ~
4-6V
9 20 %
OD |— Y-B — OD1
C16) (E6 YWW—e

h

r
\.
4
\.

D02302

INSPECTION PROCEDURE

1 Check voltage between terminal OD1 of ECM and body ground.

ON PREPARATION:
/ Turn the ignition switch ON.
CHECK:

Measure the voltage between terminal OD1 of the ECM and

\.\M( M body ground.

OD1 OK:

J_ ) @ () Voltage: 4 -6V

D02303

problem symptoms table (See page DI-192).

OK> Proceed to next circuit inspection shown on

1996 RAV4 (RM447U)
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tor and body ground.

2 | Check voltage between terminal OD of cruise control ECU harness side connec-

PREPARATION:

(b)  Turn
C_ ] | check:

N\

AT A
(i

OK:

ON
B
_[¢0<SZ>(H

D02305

Cruise Control ECU (a) Disconnect the cruise control ECU connector.

the ignition switch ON.

oD Measure the voltage between terminal OD of the cruise control
ECU harness side connector and body ground.

Voltage: 4 -6V

OK>

Check and replace cruise control ECU (See
page IN-30).

B

IN-30).

3 [Check harness and connector between cruise control ECU and ECM (See page

e )

Repair or replace harness or connector.

3

Check and replace ECM.
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DI41A-02

O/D Main Switch & O/D OFF Indicator Light Circuit

CIRCUIT DESCRIPTION

The O/D main switch contacts go open when the switch is pushed in and go close when it is pushed once
again. In O/D main switch at the OFF position, the O/D OFF indicator light lights up, and the ECM prohibits
shifting to O/D.

WIRING DIAGRAM

ECM
O/D OFF ) S
_ Indicator B+
Junction Connector Light
C B R-L : r‘s'\ LG LG < 0OD2
J10) J11) (co ) co) = —=—(E6 )
B
-
o J/B No.1 (—'D
5 5 Fuse Block
1B )@ R-L 4 GéH—GoE 3 2
O &——_—_—/
o \ O/D Main Switch*
Ignition Switch J/B No.1 4
AM1 7 1 o
2l 4 {4 BY p 1F 2
1G1
A(J-H
<
J/B No.1 R/B No.2 Junction Connector
9 4
AM1
1D 779 LN g 2 a(0
= &
Battery FL Block 2
- ! ALT g
I]'—”"[ %

—

*: O/D Main switch
Contacts go open with switch pushed in.

Contacts go closed with switch pushed once again. Qosess

1996 RAV4 (RM447U)
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INSPECTION PROCEDURE

O/D OFF indicator light does not light up:

1 Check operation of O/D main switch.

__ON
)
) foN

OFF q

O/D OFF O/D Main
O/D Button Indicator light Switch Point

ON q (J»] OF F| OFF[Z

BE3840

OFF q eY[s] OF F| ON[%]
Q02238

AT5623 D04178

1996 RAV4 (RM447U)

CHECK:

(@  Turn the ignition switch ON.

(b) Check the "O/D OFF” indicator light when the O/D button
is pushed to ON.

OK:
”0/D OFF” indicator light goes off.

() Check the "O/D OFF” indicator light when the O/D button
is pushed again, to OFF.

OK:

”0/D OFF” indicator light lights up.

NG> Go to step 4.




DI-225

DIAGNOSTICS - AUTOMATIC TRANSAXLE (A540H)

2 | Check OVERDRIVE CUT SW2 signal.

ON

000000000001 (4000000 P
0000000000000)10000000jd

When using TOYOTA hand-held tester:

PREPARATION:

(@ Connect a TOYOTA hand-held tester to the DLCS.

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

CHECK:

Read the OVERDRIVE CUT SW2 signal on the TOYOTA

hand-held tester.

l () @ (+)

D02307

B

OK:
O/D main switch pushed in:
OVERDRIVE CUT SW2 .......... ON
O/D main switch pushed once again:
OVERDRIVE CUT SwW2 .......... OFF
When not using TOYOTA hand-held tester:
PREPARATION:
Turn the ignition switch ON.
CHECK:
Check the voltage between terminal OD2 of the ECM and body
ground.
OK:
O/D Main Switch Voltage
OFF Below 1V
ON 10-14V

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-192).

page IN-30).

3 [Check harness and connector between O/D OFF indicator light and ECM (See

E

NG> Repair or replace harness or connector.

Check and replace ECM.
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4 Check O/D main switch.

PREPARATION:

(@) Disconnect the O/D main switch connector.

(b) Measure the resistance between terminals 2 and 4 of the
O/D main switch connector.

OK:
O/D Main Switch Resistance
J ON ~ Q (open)
OFF 0 Q (continuity)

D02308

NG> Replace O/D main switch.

E

Check and replace combination meter (See
page BE-37).

O/D OFF indicator light remains ON:

1 Check O/D main switch.

@

2 | Check harness and connector between O/D OFF indicator light and O/D main
switch, and O/D OFF indicator light and ECM (See page IN-30).

E

Check and replace ECM.

NG> Replace O/D main switch.

NG> Repair or replace harness or connector.
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DI994-01

Stop Light Switch Circuit

CIRCUIT DESCRIPTION

The purpose of this circuit is to prevent the engine from stalling, while driving in lock-up condition, when

brakes are suddenly applied.
When the brake pedal is operated, this switch sends a signal to ECM. Then the ECM cancels of the lock-up

clutch while braking is in progress.

WIRING DIAGRAM

Stop Light
Fuse Block > J/B No.1 - Switch
STOP |R- i
’ = 15 18 G L RV\:/Z T ECM
8(1F > ’ )
J/B J/B No.1 &
No.1 14 14
1GK (D&~ — To ABS ECU
13
= |
b’? Junction Connector 4
2 R : B/K
. 3 _)@ GWD DGW @ /
No.2
2 G-W
= 3 3
- .
FL Block &J§ Stop Light LH @ (@ Stop Light RH
m|® m|® —
T 2 2
_! |Battery
T YEBEH;E7 B/
— = = Qo880
INSPECTION PROCEDURE
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.

1996 RAV4 (RM447U)

NG> Check and repair stop light circuit.
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2 |Check STP signal.

@ON

Brake Pedal
Depressed

Brake Pedal
Released

(+)
)

BE6653
Q06993
BE6653
A00350

STP

000000000000 p000000GN 00000
(B00000000000CHI000000C/0000 DDDD\

A00420

When using OBD Il scan tool or TOYOTA hand-held tester:

PREPARATION:

(@) Connect the OBD Il scan tool or TOYOTA hand-held tes-
ter to the DLC3

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

CHECK:

Read the STP signal on the TOYOTA hand-held tester.

OK:

Brake Pedal STP Signal
Depressed ON
Released OFF

B

When not using OBD Il scan tool or TOYOTA hand-held tes-
ter:

CHECK:

(@  Turn the ignition switch ON.

(b) Check the voltage between B/K of the ECM and body

ground.
OK:
Brake Pedal Voltage
Depressed 75-14V
Released Below 1.5V

problem symptoms table (See page DI-192).

OK> Proceed to next circuit inspection shown on

IN-30).

3 [Check harness and connector between ECM and stop light switch (See page

@

NG> Repair or replace harness or connector.

Check and replace ECM.
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DI41B-02

Pattern Select Switch Circuit

CIRCUIT DESCRIPTION
The ECM memory contains the shift programs for the NORMAL and POWER patterns, 2 and L position and
the lock-up patterns. Following the programs corresponding to the signals from the pattern select switch,
the park / neutral position switch and other various sensors, the ECM switches the solenoid valves ON and
OFF, and control the transmission gear change and the lock-up clutch operation.

WIRING DIAGRAM

ECM
Pattern Select
Junction Connector Switch 15 ( )
8 8 C C R-G R-G P
RL (GE 18 L0 -t 712 BL1IB E6 o
Blo
2 J/B No.1 =
& (co
22 Fuse Block PWP
1] 3 @ Indicator
Light
J/B No.1 No.1
@ 1 /B No = Ignition Switch 5 J/B No 2
B-Y AM1 W AV o
1F 1D 2 ICN 5 1D FOSO { 1K
=
Battery FL Block R/B No.2
ALT
_l_ - o2 2 —
= Q08867
INSPECTION PROCEDURE
1 | Check operation of PWR indicator light.

CHECK:
Check if the PWR indicator light normally when the pattern select switch is set to NORM and PWR position.
OK:
Pattern select switch PWR indicator light
PWR Light up
NORM Goes off

1996 RAV4 (RM447U)

NG>

Check and repair PWR indicator light (See page
BE-37).
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2 |Check PATTERN SEL SW2

@"

000000000000 000000R||a000000g00
0000000000000){30000000)0000000§0040

[

When using TOYOTA hand-held tester:

PREPARATION:

(@ Connect a TOYOTA hand-held tester to the DLCS.

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

CHECK:

Read the PATTERN SEL SW2 signal on the TOYOTA hand-

held tester.

OK:
Pattern select switch pushed in:
PATTERN SEL SW2 .......... ON
Pattern select switch pushed once again:
PATTERN SEL SW2 .......... OFF
When not using TOYOTA hand-held tester:
PREPARATION:
Turn the ignition switch ON.
CHECK.:

D02309

1996 RAV4 (RM447U)

Measure voltage between terminal P of ECM and body ground
when the pattern select switch is set to the PWR (POWER)
position and NORM (NORMAL) position.

OK:
Pattern Select Switch Voltage
PWR 75-14V
NORM Below 1V
HINT:

The ECM uses the normal pattern signal if the power signal is
not input.

problem symptoms table (See page DI-192).

OK> Proceed to next circuit inspection shown on
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3 [ Check pattern select switch.

PREPARATION:

Remove the pattern select switch.

CHECK:

Measure the resistance between terminals 1 and 3 of the pat-
tern select switch connector when the select switch is set to
PWR and NORM positions.

OK:
.
Pattern Resistance
D02310 PWR 0 Q (continuity)
NORM = Q (open)

NG> Replace pattern select switch.

E

4 | Check harness and connector between battery and pattern select switch, and
pattern select switch and ECM (See page IN-30).

@

Check and replace ECM.

NG> Repair or replace harness or connector.

1996 RAV4 (RM447U)
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ANTI-LOCK BRAKE SYSTEM
HOW TO PROCEED WITH TROUBLESHOOTING

Troubleshooting in accordance with the procedure on the following pages.

DI41C-02

@ehicle Brought to Worksho@ | L ) ) )
tems inside /7 are titles of pages in this manual,
JL with the page number in the bottom portion. See
the indicated pages for detailed explanations.

1 Customer Problem Analysis

P. DI-233
L

2 Check and Clear DTC (Pre—checky

P. DI-234
@ Symptom
does not occur
3 - : 4 Symptom Simulation
Problem Symptom Confirmation I::) P IN-30
Symptom
occurs [
5 DTC Chook / Normal code
P.DI_234 '
6 DTC Chart 7 Problem Symptoms Table
P. DI-239 P. DI-245
ﬂﬂ , 4
8 Circuit Inspection //_Sensor Check/ Check for Fluid Leakage

P. DI-282

P. DI-246 -DI-282

It < H

Identification of Problem
10 / Repair /

11

&

Confirmation Test

Step 8: Diagnostic steps permitting the use of the
TOYOTA hand-held tester, or TOYOTA
nd brake-out-box.

FT'I<:I

1996 RAV4 (RM447U)
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CUSTOMER PROBLEM ANALYSIS CHECK

| ABS Check Sheet |

DI41D-01

Inspector’s
name
Registration No.
Customer’s Name Registration Year / /
Frame No.
g?;igﬁr ilgle / / Odometer Reading rknrirl]es

Date Problem First Occurred

Frequency Problem Occurs

O Continuous (]

Intermittent ( times a day)

O ABS does not operate.

Symptoms O ABS does not operate efficiently.

ABS Warning Light| Remains ON O Does not Light Up

Abnormal

1st Time O Normal Code O Malfunction Code (Code )
DTC Check

2nd Time O Normal Code O Malfunction Code (Code )

1996 RAV4 (RM447U)
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R10638

R06980

E1

ON

OFF

ON

OFF

DLC1
D0
=D
Tc
F15316
ssec. Normal Code

—— 0.25 sec.

-

0.25 sec.

L

Codes 11 and 21

0.5 sec. 0.5 sec.
1.5
4sec. | sec. 2.5sec.
Code 11 Code 21

R01346

1996 RAV4 (RM447U)

DI9BE-01

PRE-CHECK

1. DIAGNOSIS SYSTEM

(@) Check the indicator.
When the ignition switch is turned ON, check that the ABS
warning light goes on for 3 seconds.

HINT:

If the indicator check result is not normal, proceed to trouble-

shooting for the ABS warning light circuit (See page DI-275).

Check the DTC.
(1) Turn the ignition switch ON.
(2) Disconnect the short pin from the DLC1.

(0)

(8) Using SST, connect terminals Tc and E1 of the
DLCA1.
SST 09843-18020
(4) Read the DTC from the ABS warning light on the
combination meter.
HINT:
. If no code appears, inspect the diagnostic circuit or ABS

warning light circuit (See page DI-278 or DI-275).

e As an example, the blinking patterns for normal code and
codes 11 and 21 are shown in the illustration.
(5) Codes are explained in the code table on page
Dl-242.
After completing the check, disconnect terminals Tc
and E1, and turn off the display.
If 2 or more malfunctions are indicated at the same time, the
lowest numbered DTC will be displayed 1st.

(6)
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A AN
<—/ BR3890

R06980

Interface Box Vehicle L%X(?—EAeld

il

ogl
o0
0000
0000l

[

TOYOTA Break-out-box N09348

1996 RAV4 (RM447U)

(©

HINT:

Clear the DTC.

(1)

SST

N

AN N N
H W
= = -

()

(6)
SST

(7)

Using SST, connect terminals Tc and E1 of the
DLC1.
09843-18020
Disconnect the short pin from the DLC1.
Turn the ignition switch ON.
Clear the DTC stored in ECU by depressing the
brake pedal 8 or more times within 3 seconds (4WD
models) or 5 seconds (2WD models).
Check that the warning light shows the normal
code.
Remove the SST from the terminals of the DLC1.
09843-18020

Connect the short pin to the DLC1.

4WD vehicles:
Cancellation can also be done by removing the ECU-B fuse,
but in this case, other memory systems will also canlelled out.

HINT:

Using TOYOTA break-out-box and TOYOTA hand-held
tester, measure the ECU terminal values.

(1)

Turn the ignition switch OFF.

Hook up the TOYOTA hand-held tester and TOYO-
TA break-out-box to the vehicle.

Turn the ignition switch ON.

Read the ECU input / output values by following the
prompts on the tester screen.

TOYOTA hand-held tester has a "Snapshot” function. This re-
cords the measured values and is effective in the diagnosis of
intermittent problems. Please refer to the TOYOTA hand-held
tester / TOYOTA break-out-box operators manual for further
details.
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F15316

0.13 sec.

0.13 sec.

ON M

OFF U

BR3904

2. SPEED SENSOR SIGNAL CHECK
(@ Check the speed sensor signal.
(1)  Turn the ignition switch OFF.
(20 Using SST, connect terminals Ts and E1 of the
DLCA1.
SST 09843-18020
(3) Start the engine.

(4) Check that the ABS warning light blinks.
HINT:
If the ABS warning light does not blink, inspect the ABS warning
light circuit (See page DI-275).
(5) Drive vehicle straight forward.
HINT:
Drive vehicle faster than 45 km/h (28 mph) for several seconds.
(6) Stop the vehicle.
(7) Using SST, connect terminals Tc and E1 of the
DLC1.
SST 09843-18020
(8) Read the number of blinks of the ABS warning light.
HINT:
e  See the list of DTC shown on the next page.
. If every sensor is normal, a normal code is output (A cycle
of 0.25 sec. ON and 0.25 sec. OFF is repeated).
. If 2 or more malfunctions are indicated at the same time,
the lowest numbered code will be displayed 1st.

Malfunction Code (Example Code 72, 76)

ON

OFF s

0.5 sec.

— p

7 6

UL i

1.5 sec.

0.5 sec. ‘-j

0.5 sec.

2.5 sec. 4 sec.
|

0.5 sec. Repeat

BR3893

1996 RAV4 (RM447U)

(9) After doing the check, disconnect terminals Ts and
E1, and Tc and E1 of the DLC1, and turn the ignition
switch OFF.
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DI-237

(b) Check the DTC of the sensor function.

Code No. Diagnosis Trouble Area
* Right front speed sensor
71 Low output voltage of right front speed sensor « Sensor installation
« Sensor rotor
« Left front speed sensor
72 Low output voltage of left front speed sensor « Sensor installation
« Sensor rotor
* Right rear speed sensor
73 Low output voltage of right rear speed sensor « Sensor installation
« Sensor rotor
e Left rear speed sensor
74 Low output voltage of left rear speed sensor « Sensor installation
« Sensor rotor
75 Abnormal change in output voltage of right front speed sensor | ¢ Right front speed sensor rotor
76 Abnormal change in output voltage of left front speed sensor « Left front speed sensor rotor
77 Abnormal change in output voltage of right rear speed sensor * Right rear speed sensor rotor
78 Abnormal change in output voltage of left rear speed sensor * Left rear speed sensor rotor
. . * Deceleration sensor
*79 Deceleration sensor is faulty . .
« Sensor installation
*: 4WD models

1996 RAV4 (RM447U)
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OO?O

Front Side

Rear Side

R10305

3. DECELERATION SENSOR OPERATION DIAGNOSIS
SYSTEM

CAUTION:

While checking the deceleration sensor operating diagno-

sis system, the Anti-lock Brake System does not work and

brake system works as a conventional brake system.

Check the deceleration sensor output.

(1) Connect 3 dry batteries of 1.5 V in series.

(2) Connect VGS terminal to the batteries’ positive (+)
terminal, and GGND terminal to the batteries’ nega-
tive (=) terminal, apply about 4.5 V between VGS-
GGND terminals.

NOTICE:
Do not apply voltage of 6 V or more to terminals VGS and
GGND.

(83) Check the output of GL1 and GL2 terminals.

Symbols Condition Standard Value
GL1 Horizontal about 2.3V
GL1 Lean forward 0 -about2.3V
GL1 Lean rearward about2.3V-45V
GL2 Horizontal about 2.3V
GL2 Lean forward about2.3V-45V
GL2 Lean rearward 0 -about2.3V

1996 RAV4 (RM447U)

HINT:

. If the senor is tilted too much it may show the wrong value.

. If dropped, the sensor should be replaced with a new one.

e« The sensor removed from the vehicle should not be
placed upside down.
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DIAGNOSTIC TROUBLE CODE CHART

If a malfunction code is displayed during the DTC check, check the circuit listed for that code. For details
of each code, turn to the page referred to under the "See page” for the respective "DTC No.” in the DTC chart.

ANTI-LOCK BRAKE SYSTEM

DI41F-02

HINT:

e Using SST 09843-18020, connect the terminals Tc and E1, and remove the short pin.
« If any abnormality is not found when inspect each inspection parts, inspect the ECU.

DTC No. .
Detection ltem Trouble Area
(See page)
1 * ABS control (solenoid) relay
(DI-246) Open circuit in ABS control (solenoid) relay circuit * Open or short in ABS control (solenoid) relay circuit
<ECU
12 * ABS control (solenoid) relay
(DI-246) Short circuit in ABS control (solenoid) relay circuit * B+ short in ABS control (solenoid) relay circuit
<ECU
313  ABS control (motor) relay
(DI-250) Open circuit in ABS control (motor) relay circuit * Open or short in ABS control (motor) relay circuit
<ECU
14  ABS control (motor) relay
(DI-250) Short circuit in ABS control (motor) relay circuit * B+ short in ABS control (motor) relay circuit
<ECU
*AB tuat
21 Open or short circuit in 2—position solenoid circuit for right front S actuator . o
» Open or short in SFRR or SFRH circuit
(DI-254) wheel
<ECU
*AB tuat
22 Open or short circuit in 2—position solenoid circuit for left front S actuator . o
* Open or short in SFLR or SFLH circuit
(DI-254) wheel
<ECU
* ABS actuat
23 Open or short circuit in 2—position solenoid circuit for right rear ctuator . o
* Open or short in SRRR or SRRH circuit
(DI-254) wheel
<ECU
*AB tuat
24 Open or short circuit in 2—position solenoid circuit for left rear S actuator . o
* Open or short in SRLR or SRLH circuit
(DI-254) wheel
<ECU
*3 31
(DI-257) Right front wheel speed sensor signal malfunction
*3 32 . .
Left front wheel speed sensor signal malfunction « Right front, left front, right rear or left rear speed sensor
(DI-257) * Open or short in each speed sensor circuit
*333 Rioht heel g nal malfunct * Speed rotor
rear
(DI-257) ig wheel speed sensor signal malfunction «ECU
334
(DI-257) Left rear wheel speed sensor signal malfunction
*2 35
Open circuit in speed sensor circuit * Open in speed sensor circuit
(DI-257)
v Some tire is different size f ther ti " Tire size
ire is di ize from other tires
(DI-261) «ECU
* Battery
41 Low battery positive voltage « |C regulator
(DI-262) Abnormal high battery positive voltage (2WD Vehicles) * Open or short in power source circuit
<ECU
2 43 » Deceleration sensor
(DI-266) Malfunction in deceleration sensor (constant output) * Wire harness for deceleration sensor system
<ECU
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* Deceleration sensor

*2 44
(DI-267) Open or short in deceleration sensor circuit » Open or short in deceleration sensor circuit
<ECU
*2 45 Malfunction in decelerati * Deceleration sensor
alfunction in deceleration sensor ) .
(DI1-266) * Wire harness for deceleration sensor system
51 Pump motor is locked

*AB t
(DI-269) Open in pump motor ground S pump motor

« Battery *1
Always ON Malfunction in ECU «IC regulator *!
(DI-270) Abnormal high battery positive voltage (2WD Vehicles) « Open or short in pwer source circuit *1
<ECU

*1: 2WD models

*2: 4WD models

*3: As the DTC cannot be erased by replacing parts alone, do either of the following operations.
1. Clear DTC (See page DI-234).
2. At the venhicle speed of 20 km/h (12 mph), drive the vehicle for 30 sec. or more.
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DI41G-02

PARTS LOCATION

ABS Warning Light Rear Speed Sensor

4WD Models:
Deceleration Sensor

—

ABS Relay —

/

ABS ECU

ABS Actuator /<\\

DLCAH

Front Speed
Sensor Rotor

Rear Speed Sensor Rotor

Front Speed Sensor

Front Speed
Sensor

Front Speed Sensor Rotor

W01414

1996 RAV4 (RM447U)
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C DI7THG-02
2WD Models:
slalaf2|1]]|11]10] o] 8] 7] 6] 5] 4] 3| 2]1
12{11[10{ 9 | 8 | 7] |22]21]20] 19] 18]17]16] 15[ 14] 1312
L] u
L ~—7 1
W01411
Symbols (Terminal No.) Wiring Color Condition STD Voltage (V)
IG1 (A16-2) - .
B-Y - W-B | tch ON 10-14
GND (A17-2, 13) G switch O
SR (A17-18) - R+ (A17-8) R-L-R-W | IG switch ON ABS warning light OFF Below 1.5
MR (A17-7) - R+ (A17-8) R-B-R-W |IG switch ON 10-14
SFRH (A17-4) - _ o
R-W - W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G switch O S warning lig
SFRR (A17-1) - _ o
R-G - W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G G switch O S warning lig
SFLH (A17-10) - . N
L-R-W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G switch O S warning lig
SFLR (A17-11) - ) A
L-W -W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G switch O S warning lig
SRRR (A17-22) - ) N
-Y - W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G G switch O S warning lig
SRRH (A17-21) - ) N
-B - W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G G switch O S warning lig
SRLR (A17-12) - ) N
BR-R - W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G switch O S warning lig
SRLH (A17-5) - _ o
BR-W - W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G switch O S warning lig
AST (A17-16) - _ o
-W - W-B | tch ON AB light OFF 10-14
GND (A17-2, 13) G G switch O S warning lig
MT (A17-9) - .
L- W-B | tch ON Below 1.5
GND (A17-2, 13) O« G switch O elow
WA (A16-4) - IG switch ON ABS warning light ON Below 2.0
R-Y - W-B
GND (A17-2, 13) IG switch ON ABS warning light OFF 10 - 14
STP (A16-12) - Stop light switch OFF Below 1.5
G-W - W-B : :
GND (A17-2, 13) Stop light switch ON 8- 14
Tc (A16-9) - GND (A17-2, 13) W-L-W-B | IG switch ON 10-14
Ts (A16-8) - GND (A17-2, 13) L-W-B IG switch ON 10-14
FR+ (A17-3) - FR- (A17-14) B-W IG switch ON Slowly turn right front wheel AC generation
FL+ (A17-19) - FL- (A17-20) R-G IG switch ON Slowly turn left front wheel AC generation
RR+ (A16-1) - RR- (A16-7) Y -BR IG switch ON Slowly turn right rear wheel AC generation
RL+ (A16-3) - RL- (A16-10) G-R IG switch ON Slowly turn left rear wheel AC generation
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4WD Models:
| — e | | ——
] u 1 [
1311211110} 9| 8} 7| 6| 514 ] 3 1 81 7] 6] 514 3| 21
26125] 241231 22121120(19118]17]116|15{ 14 16151 141 13|12} 11110] 9
U L] L]
—— ) —_—J —J
R00463
Symbols (Terminal No.) Wiring Color Condition STD Voltage (V)
BAT (A17-22) - L_Y - W-B Al 10— 14
GND (A17-11, 24) - ways
IG1 (A17-10) - .
-Y - W- tch ON 10-14
GND (A17-11, 24) B-Y - W-B IG switch O 0
SR (A16-5) - R- (A16-15) R-L - R-W IG switch ON ABS warning light OFF 10-14
MR (A16-4) - R- (A16-15) R-B - R-W IG switch ON Below 1.0
SFRH (A16-1) — . ing li
-W - W- AB light OFF 10-14
GND (A17-11, 24) R-W - W-B IG switch ON S warning light O 0
SFRR (A16-2) - ) Lo
-G - W- AB light OFF 10-14
GND (A17-11, 24) R-G - W-B IG switch ON S warning light O 0
SFLH (A17-13) - . Lo
-R-W- AB light OFF 10-14
GND (A17-11, 24) L-R-W-B IG switch ON S warning light O 0
SFLR (A17-12) - . o
-W - W- AB light OFF 10-14
GND (A17-11, 24) L-W-W-B IG switch ON S warning light O 0
SRRR (A17-25) - . o
-Y - W- AB light OFF 10-14
GND (A17-11, 24) G-Y - W-B IG switch ON S warning light O 0
SRRH (A17-26) - . o
-B-W- AB light OFF 10-14
GND (A17-11, 24) G-B - W-B IG switch ON S warning light O 0
SRLR (A16-10) - . Lo
-R-W- AB light OFF 10-14
GND (A17-11, 24) BR-R - W-B IG switch ON S warning light O 0
SRLH (A16-9) - . Lo
-W - W- AB light OFF 10-14
GND (A17-11, 24) BR-W - W-B IG switch ON S warning light O 0
AST (A16-11) - ) Lo
-W - W- AB light OFF 10-14
GND (A17-11, 24) G-W - W-B IG switch ON S warning light O 0
MT (A16-8) - .
- - N Below 1.
GND (A17-11, 24) L-O - W-B IG switch O elow 1.5
WA (A16-12) - IG switch ON ABS warning light ON Below 2.0
R-Y - W-B
GND (A17-11, 24) IG switch ON ABS warning light OFF 10 - 14
PKB (A17-9) - IG switch ON PKB switch ON Below 1.5
R-B - W-B
GND (A17-11, 24) IG switch ON PKB switch OFF 10- 14
STP (A17-21) - Stop light switch OFF Below 1.5
G-W - W-B - -
GND (A17-11, 24) Stop light switch ON 8- 14
Te (A17-20) - .
-L-W- I tch ON 10-14
GND (A17-11, 24) W-L - W-B G switch O 0
Ts (A17-6) - GND (A17-11, 24) L-W-B IG switch ON 10-14
FR+ (A16-7) - FR- (A16-6) B-W IG switch ON Slowly turn right front wheel AC generation
FL+ (A16-14) - FL- (A16-13) R-G IG switch ON Slowly turn left front wheel AC generation
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GND (A17-11, 24)

DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM
RR+ (A17-15) - RR- (A17-16) Y -BR IG switch ON Slowly turn right rear wheel AC generation
RL+ (A17-1) - RL- (A17-2) G-R IG switch ON Slowly turn left rear wheel AC generation
GL1 (A17-19) - )
B-W-B I tch ON 05-45V
GND (A17-11, 24) G switch O
GL2 (A17-7) - .
W -W-B I tch ON 05-45V
GND (A17-11, 24) G switch O
VGS (A17-5) -
( ) R-W-B IG switch ON 45-55V
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PROBLEM SYMPTOMS TABLE

If a normal code is displayed during the DTC check but the problem still occurs, check the circuits for each
problem symptom in the order given in the table below and proceed to the relevant troubleshooting page.

DI411-02

Symptoms Suspected Area See page

Only when 1 - 4 are all normal and the problem is still occuring, replace the ABS

ECU

2. Check the DTC, reconfirming that the normal code is output DI-234
ABS does not operate 3. |G power source circuit DI-262

4. Speed sensor circuit DI-257

5. Check the ABS actuator with a checker BR-35

If abnormal, check the hydraulic circuit for leakage (See page DI-282)

Only when 1 - 4 are all normal and the problem is still occuring, replace the ABS

ECU
1. Check the DTC, reconfirming that the normal code is output DI-234
ABS does not operate effi- o ming 1S outpu
cientl 2. Speed sensor circuit DI-257
v 3. Stop light switch circuit DI-273
4. Check the ABS actuator with a checker BR-35
If abnormal, check the hydraulic circuit for leakage (See page DI-282)
ABS ing liaht b | 1. ABS warning light circuit DI-275
warning light abnorma 5 ABS ECU _
Only when 1 and 2 are all normal and the problem is still occuring, replace the ABS
DTC check cannot be done ECU
cne 1. ABS warning light circuit DI-275
2. Tc terminal circuit DI-278
Speed sensor signal check 1. Tsterminal circuit DI-280
cannot be done 2. ABS ECU -
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DI41J-02

CIRCUIT INSPECTION

DTC 11,12 | ABS Control (Solenoid) Relay Circuit

CIRCUIT DESCRIPTION

This relay supplies power to each ABS solenoid. After the ignition switch is turned ON, if the initial check is
OK, the relay goes on.

DTC No. DTC Detecting Condition Trouble Area

Conditions 1 and 2 continue for 0.2 sec. or more:

1. ABS control (solenoid) relay terminal (SR) voltage: )
*AB trol (sol I
SWD models: 10 — 14V S control (solenoid) relay

. hort in AB trol (solenoi lay circuit
1 AWD models: Below 1.5 V ggzn or short in ABS control (solenoid) relay circui

2. ABS control (solenoid) relay monitor terminal (AST) voltage:
oV

Conditions 1 and 2 continue for 0.2 sec. or more:

1. ABS control (solenoid) relay terminal (SR) voltage: )
*AB trol (sol I
SWD models: 0V S control (solenoid) relay

*B+ short in AB trol (solenoi lay circuit
12 AWD models: 10 — 14V Eg;o in ABS control (solenoid) relay circui

2. ABS control (solenoid) relay monitor terminal (AST) voltage:
10-14V

Fail safe function:

If trouble occurs in the ABS control (solenoid) relay circuit, the ECU cuts off current to the ABS control (sole-

noid) relay and prohibits ABS control.
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DI-247

WIRING DIAGRAM

*2: AWD Models

ABS ECU
W-R W-R ABS Control Relay (" )
1 ( A8 4 7 4
R-B
2 )10 W-R \ Motor
R/B 5 Relay| 3 BW 8 15 1
No. 2 T — R-*
A9 ] A8 R+*2
ABS W-B ~ T Solenoid
- O\o % Relay 18 5
6 _
2)9 (39— ——@17Xarg| SR
+—4¢—1——=DLCH
w 6 2{ ABNA9 )5
F7 R L
Fusiblg
Link § ALT 2(A7 X A7) 4
Block 3 I —
— TN
1 P
—wW—1— | ABS ECU
"= ]
—+ —
T Battery | W-B b ——
- — 1
W-B| W-B .—Jm\——;_ 16 »
VAN HWH A7) G TYGi9) AST
L-
L L L —— PWH(AD)—=2— @ argf u
- - - ABS Actuato 5 9 8
*1: 2WD Models S Actuator * %2 - J

W01937
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INSPECTION PROCEDURE

connector.

1 Check voltage between terminals A9-2 and A9-6 of ABS control (solenoid) relay

LOCK

S

W

BE6653
R14203

F00001

PREPARATION:
Disconnect the ABS control relay connector.
CHECK:
Measure the voltage between terminals A9-2 and A9-6 of the
ABS control relay harness side connector.
OK:
Voltage: 10 - 14V

@

NG> Check and repair harness or connector.

and A16-11/A17-16.

2 Check continuity between terminals A9-5 and A7-4, A7-4 and A7 -3, and A7-3

ABS Control
Relay

PREPARATION:

Disconnect the 2 connectors from the ABS actuator.
CHECK:

Check the continuity between terminal A9-5 and A7-4, A7-4

\.——V and A7-3, A7-3 and A16-11/A17-16.
OK:
D Continuity
HINT:
ABS There is a resistance of 26 - 40 Q between terminals A7-4 and
,:%:' Actuator A7-3.
L £ L |4
V =
B S— a
ABS ECU !
2WD =
[ [ [ [}
Models I | [ I’ I
u
W01412
NG> Repair or replace harness or ABS actuator.
OK
\/
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3 | Check ABS control (solenoid) relay.

CHECK:
; Check the continuity between each terminal of the ABS control
= : (solenoid) relay.
OK:
3/l Terminals A9-1 and A8-3 Continuity
Q erminals A9-1 and AS- (Reference value 80 Q)
Terminals A9-5 and A9-6 Continuity
Terminals A9-2 and A9-5 Open
CHECK:

Jnrenn

(@) Apply battery voltage between terminals A9-1 and A8-3.
(b) Check the continuity between each terminal of the ABS

() - 5 control (solenoid) relay.
3 6 OK:
F04134
Terminals A9-5 and A9-6 Open
Terminals A9-2 and A9-5 Continuity

NG> Replace ABS control relay.

4 | Check for open and short in harness and connector between ABS control relay
and ABS ECU (See page IN-30).

E

If same code is still output after DTC is deleted, check contact condition of each connection. If
connections are normal, ECU may be defective.

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

DI41K-02

DTC 13,14 | ABS Control (Motor) Relay Circuit

CIRCUIT DESCRIPTION

This ABS control (motor) relay supplies power to the ABS pump motor. While the ABS is activated, the ECU
switches the control (motor) relay ON and operates the ABS pump motor.

DTC No. DTC Detecting Condition Trouble Area

Conditions 1 and 2 continued for 0.2 sec. or more:

1. ABS control (motor) relay terminal (MR) voltage:
*AB trol t |
2WD models: 10 — 14V S control (motor) relay

. hort in AB trol t | ircuit
13 AWD models: Below 1.5 V. ggzn or short in ABS control (motor) relay circui

2. ABS control (motor) relay monitor terminal (MT) voltage:
oV

Conditions 1 and 2 continued for 4 sec. or more:

1. ABS control (motor) relay terminal (MR)
*AB trol t |
SWD models: 0V S control (motor) relay

*B+ short in AB trol t lay circuit
14 AWD models: 10 — 14V EEZ ort in ABS control (motor) relay circui

2. ABS control (motor) relay monitor terminal (MT) voltage:
Battery positive voltage

Fail safe function:

If trouble occurs in the ABS control (motor) relay circuit, the ECU cuts off current to the ABS control (solenoid)

relay and prohibits ABS control.
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DIAGNOSTICS

ANTI-LOCK BRAKE SYSTEM

DI-251

WIRING DIAGRAM

*2: AWD Models

ABS ECU
W-R W-R ABS Control Relay (" )
1 ( A8 4 7 4
R-B
2 )10 W-R \ Motor
R/B 5 Relay| 3 BW 8 15 1
No. 2 T — R-*
A9 ] A8 R+*2
ABS W-B ~ T Solenoid
- O\o % Relay 18 5
6 _
2)9 (39— ——@17Xarg| SR
+—4¢—1——=DLCH
w 6 2{ ABNA9 )5
F7 R L
Fusiblg
Link § ALT 2(A7 X A7) 4
Block 3 I —
— TN
1 P
—wW—1— | ABS ECU
"= ]
—+ —
T Battery | W-B b ——
- — 1
W-B| W-B .—Jm\——;_ 16 »
VAN HWH A7) G TYGi9) AST
L-
L L L —— PWH(AD)—=2— @ argf u
- - - ABS Actuato 5 9 8
*1: 2WD Models S Actuator * %2 - J

W01937
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

INSPECTION PROCEDURE

1 Check voltage between terminal A8-1 of ABS control (motor) relay and body

BE6053
va

F06997

@

ground.
LOCK PREPARATION:
@ Disconnect the ABS control relay connector.
: CHECK:
Measure the voltage between terminal A8-1 of the ABS control
) ) ( = relay harness side connector and body ground.
(v @ |~
Voltage: 10 - 14V

1 1

Check and repair harness or connector.

e )

and A16-8/A17-9.

2 Check continuity between terminals A8-2 and A7-2, A7-2 and A7-5, and A7-5

ABS Control
Retay

ABS
Actuator

ABS ECU

2WD
Models

LI

W01413

1996 RAV4 (RM447U)

PREPARATION:

Disconnect the 2 connectors from the ABS actuator.
CHECK:

Check continuity between terminal A8-2 and A7 - 2, A7 - 2 and
A7-5, and A7-5 and A16-8/A17-9.

OK:

Continuity
HINT:
There is a resistance of 26 — 40 Q between terminals A7-2 and
A7-5.

Repair or replace harness or ABS actuator.

e )




DI-253
DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

3 | Check ABS control (motor) relay.

CHECK:
Check the continuity between each terminal of the ABS control

relay.
OK:

Continuity
(Reference value 68 Q)

Terminals A8-3 and A8-4

Terminals A8-1 and A8-2 Open

CHECK:

(@) Apply battery voltage between terminals A8-3 and A8-4.

(b)  Check the continuity between terminal of the ABS control
relay.

OK:
|

Terminals A8-1 and A8-2 | Continuity |

3 F04137

NG> Replace ABS control relay.

@

4 | Check for open and short in harness and connector between ABS control relay
and ABS ECU (See page IN-30).

@

If same code is still output after DTC is deleted, check contact condition of each connection. If
connections are normal, ECU may be defective.

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

DI41L-02

DTC

21,22, 23, 24

ABS Actuator Solenoid Circuit

CIRCUIT DESCRIPTION

This solenoid goes on when signals are received from the ECU and controls the pressure acting on the wheel
cylinders, thus controlling the braking force.

DTC No.

DTC Detecting Condition

Trouble Area

21

Conditions 1 through 3 continue for 0.05 sec. or more:

1.

ABS control (solenoid) relay terminal (SR) voltage:
2WD models: 10 - 14V
4WD models: Below 1.5V

. Voltage of ABS ECU terminal AST: Battery positive voltage
. When power transistor of ECU is ON, voltage of terminal

SFRR or SFRH is 0 V or battery positive voltage

* ABS actuator
* Open or short in SFRR or SFRH circuit
*ECU

22

Conditions 1 through 3 continue for 0.05 sec. or more:

1.

ABS control (solenoid) relay terminal (SR) voltage:
2WD models: 10 - 14V
4WD models: Below 1.5V

. Voltage of ABS ECU terminal AST: Battery positive voltage
. When power transistor of ECU is ON, voltage of terminal

SFLR or SFLH is 0 V or battery positive voltage

* ABS actuator
* Open or short in SFLR or SFLH circuit
*ECU

23

Conditions 1 through 3 continue for 0.05 sec. or more:

1.

ABS control (solenoid) relay terminal (SR) voltage:
2WD models: 10 - 14V
4WD models: Below 1.5V

. Voltage of ABS ECU terminal AST: Battery positive voltage
. When power transistor of ECU is ON, voltage of terminal

SRRR or SRRH is 0 V or battery positive voltage

* ABS actuator
* Open or short in SRRR or SRRH circuit
*ECU

24

Conditions 1 through 3 continue for 0.05 sec. or more:

1.

ABS control (solenoid) relay terminal (SR) voltage:
2WD models: 10 - 14V
4WD models: Below 1.5V

. Voltage of ABS ECU terminal AST: Battery positive voltage
. When power transistor of ECU is ON, voltage of terminal

SRLR or SRLH is 0 V or battery positive voltage

* ABS actuator
* Open or short in SRLR or SRLH circuit
*ECU

Fail safe function:
If trouble occurs in the actuator solenoid circuit, the ECU cuts off current to the ABS control (solenoid) relay
and prohibits ABS control.
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DIAGNOSTICS -

ANTI-LOCK BRAKE SYSTEM

DI-255

WIRING DIAGRAM

*2: AWD Models

1 ABS Control Relay
W-R WR 73 | - ABS ECU
5 Motor
o
s ; \, % Relay
2 =ABS ECU
A9 1
R/B No.2 A9 5 Solenoid
ABS 6 °¥ % Relay
7 L1 = ABSECU
2(A8)(A9)5
> L-R L-B
2 AD(AT) 4 *1 *2 *1 *2
ABS ol-2 A RW
6 Actuator T
Fusible SN 1) (1) e ;) (XD
Link ALT W-B —~ 3 3 LR 101
Block HW‘—
7 7 L-W 11 12
—m-—{AcXA6) Sy QU
4 4 4 G-B 21 26
S CoCORR e D QD
8 : 8 G-Y 25
4 W.B e rm\__ A17
T Battery @ »——1666\-——1 BR-W
-_—;_— = ®® ;:16
J_ VSE? @@ BR-R (r17)(A18)
= = = _@_ ABS ECU
*1: WD Models @ }

ABS ECU

~

Monitor

SFRH

SFRR
SFLH
SFLR
SRRH
SRRR
SRLH
SRLR

\_

\

J

W03159
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

INSPECTION PROCEDURE

1 Check ABS actuator solenoid.

PREPARATION:

Disconnect the 2 connectors from the ABS actuator.
3\ 2 CHECK:
\YP 4 1 Check the continuity between terminals A7-4 and A6-1, 2, 3,
j s 4,5, 6, 7, 8 of the ABS actuator connector.
OK:
4 Continuity
HINT:
woor1a|  ® Resistance of each of the solenoids SFRH, SFLH, SRRH
and SRLH is 5.0 Q (4WD models) or 8.8 Q (2WD models).
. Resistance of each of the solenoids SFRR, SFLR, SRRR
and SRLR is 2.2 Q (4WD models) or 4.3 Q (2WD models).

@

. J

@
[é)]

NG> Replace ABS actuator.

@

2 | Check for open and short in harness and connector between ABS ECU and ac-
tuator (See page IN-30).

@

If same code is still output after DTC is deleted, check contact condition of each connection. If
connections are normal, ECU may be defective.

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM
DTC | 31, 32, 33, 34, 35 |[Speed Sensor Circuit
CIRCUIT DESCRIPTION
o The speed sensor detects the wheel speed and sends the ap-
Speed Sensor propriate signals to the ECU. These signals are used to control
Rotor | (i) (L) Magnet the ABS system. The front and rear rotors each have 48 serra-
,A’; l__; tions.
To ECU When the rotor rotate, the magnetic field emitted by the perma-
nent magnet in the speed sensor generates an AC voltage.
Since the frequency of this AC voltage changes in direct propor-
tion to the speed of the rotor, the frequency is used by the ECU
High Speed Low Speed | !0 detect the speed of each wheel.
+V
BR3583 -V
BR3582 F00010
DTC No. DTC Detecting Condition Trouble Area
Detection of any of conditions 1 through 3:
1. At vehicle speed of 10 km/h (6 mph) or more, pulses are not
input for 5 sec. « Right front, left front, right rear or left rear speed sensor
3132 33 34 2. Momentary interruption of the speed sensor signal occurs * Open or short in each speed sensor circuit
T at least 7 times in the time between switching the ignition « Sensor rotor
switch ON and switching it OFF <ECU
3. Abnormal fluctuation of speed sensor signals with the ve-
hicle speed 20 km/h (12 mph) or more
Speed sensor signal is not input for about 1 sec. while the . _—
. . ) » Open in speed sensor circuit
*35 speed sensor signals are being checked at vehicle speed of 0 “ECU
km/h
*. 4WD models
HINT:

« DTC No. 31 is for the right front speed sensor.
. DTC No. 32 is for the left front speed sensor.
. DTC No. 33 is for the right rear speed sensor.
. DTC No. 34 is for the left rear speed sensor.
Fail safe function:

If trouble occurs in the speed sensor circuit, the ECU cuts off current to the ABS control (solenoid) relay and
prohibits ABS control.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

WIRING DIAGRAM

4 R
ABS ECU

A7) A6 F_'f: TP

——

3

2 B |
Right Front :
Speed Sensor |
t
L
Left Front
Speed Sensor 2 G

Right Rear
Speed Sensor

:

FSS

©

>) o
—
~

FL+

o v]
T

I

I
d___ 1 4_

FL-

[
l
L

RR+

N -
—l———--j

[vs)

X

A17]RSS

RL+

RL-

|
! i_—G J'. DN IF1 !r_G
Left Rear : : . o :
Speed Sensor 2 | R | . 6 §| B
1 _i DX E—n

:EB./-
*1: WD models

*2: AWD models

W03168
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

INSPECTION PROCEDURE

1 Check speed sensor.

2 1

B

R14676

——&

A
Q)

R14669

@

Front
PREPARATION:
Disconnect the speed sensor connector.
CHECK:
Measure the resistance between terminals 1 and 2 of the speed
sensor connector.
OK:
Resistance: 0.6 - 1.8 kQ
CHECK:
Measure the resistance between terminals 1 and 2 of the speed
sensor connector and body ground.
OK:
Resistance: 1 MQ or higher
Rear:
PREPARATION:
Disconnect the speed sensor connector.
CHECK:
Measure the resistance between terminals 1 and 2 of the speed
sensor connector.
OK:
Resistance: 0.6 - 2.05 kQ
CHECK:
Measure the resistance between terminals 1 and 2 of the speed
sensor connector and body ground.
OK:
Resistance: 1 MQ or higher

NG> Replace speed sensor.

NOTICE:
Check the speed sensor signal last (See page DI-234).

and ECU (See page IN-30).

2 | Check for open and short in harness and connector between each speed sensor

1996 RAV4 (RM447U)

NG> Repair or replace harness or connector.




DI-260

DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

3 Check sensor rotor and sensor installation

R03139

4WD Models 2WD Models

W01942

17
T

BR3795

E

Front:
PREPARATION:
Remove the brake disc (See page SA-20).
CHECK:
Check the sensor rotor serrations.
OK:
No scratches or missing teeth or foreign objects.
CHECK:
Check the sensor tip.
OK:
No scratches or foreign objects on the sensor tip.
CHECK:
Check the front speed sensor installation.
OK:
The installation bolt is tightened properly and there is
no clearance between the sensor and steering
knuckle.
Rear:
PREPARATION:
Remove the axle shaft (See page SA-52) or drive shaft (See
page SA-62).
CHECK:
Check the sensor rotor serrations.
OK:

No scratches or missing teeth or foreign objects.
CHECK:
Check the sensor tip.
OK:
No scratches or foreign objects on the sensor tip.
CHECK:
Check the speed sensor installation.
OK:
The installation bolt is tightened properly and there is
no clearance between the sensor and rear axle carri-
er.

NG> Replace speed sensor or rotor.

NOTICE:
Check the speed sensor signal last (See page DI-234).

Check and replace ABS ECU.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

DI41N-02

DTC 37 Tires of Different Size (2WD Modules)
CIRCUIT DESCRIPTION
DTC No. DTC Detecting Condition Trouble Area
Driving at more than 20 km/h (12 mph) for more than 20 sec. * Tire size
87 with 1 or 2 tires of different size for 3 times continuously *ECU

INSPECTION PROCEDURE

1 Check tire size.

@

NG> Replace tires so that all 4 tires are of same size.

Check and replace ABS ECU.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

DI410-02

DTC 41 IG Power Source Circuit

CIRCUIT DESCRIPTION

This is the power source for the ECU, hence the CPU, and the actuators.

DTC No. DTC Detecting Condition Trouble Area

Vehicle speed is 3 km/h (1.9 mph) or more and voltage of ECU

. )  Battery
terminal IG1 remains at below 9.5 V for more than 10 sec.

« |C regulator

41 4WD models: . o
. . » Open or short in power source circuit
Voltage of ECU terminal IG1 remains at more than 17 V for 1 ECU
sec. or more

Fail safe function:
If trouble occurs in the power source circuit, the ECU cuts off current to the ABS control (solenoid) relay and
prohibits ABS control.

WIRING DIAGRAM

IG Switch 7 J/B No. 1 ECU-IG
W { > :B—Y 4_|B-Y B_Y
2 4 @ m 12[ |13|
1D) 9 1E)6
— J/B No. 1
=1J/B No. 1
2 AR ABS ECU
1 B_Y 2 13 ( \
1K) 1 |% B2 @@ IG1
W B-Y
2
R/B No. 2
- W wop 13 14
Fusible | 3 [ ALT GND
Link wg 2 M
Block (A17{A17) GND
*1 *2
Battery
EB
*1: WD models \ y,
*2: AWD models =
W01939

1996 RAV4 (RM447U)



DI-263
DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

INSPECTION PROCEDURE

1 Check battery positive voltage.

OK:
Voltage: 10 - 14V

@

2 | Check voltage between terminals IG1 and GND of ABS ECU connector.

NG> Check and repair charging system.

ON PREPARATION:
@ Remove the ABS ECU with connectors still connected.
CHECK:
2WD Models +) @) (@  Turn the ignition switch ON.
IG1 ""@ GND (b) Measure the voltage between terminals IG1 and GND of
the ABS ECU connector.

T e ok:
| Voltage: 10 - 14V
W \V\/ GND

4WD Models
(-) (+)
/ IG1
GND } e
PHEERERHREEE

GNDW
BE6653
Ria765 Fis317

OK> Check and replace ABS ECU.

e ]
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

3 | Check continuity between terminals GND of ABS ECU connector and body
ground.

LOCK CHECK:

Measure the resistance between terminals GND of the ABS

ECU connector and body ground.
2WD Models OK:

GND Resistance: 1 Q or less
LDDDDDD DBBSSDBBE?DJJ

(2

e

4WD Models

N

1]

BE6053
\AV‘IOEJ;SO(? F15318

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

4 Check ECU-IG fuse.

PREPARATION:

Remove the ECU-IG fuse from the J/B No. 1.
CHECK:

Check the continuity of the ECU-IG fuse.
OK:

Continuity

N14134

NG Check for short in all harness and components
connected to ECU-IG fuse.

@

Check for open in harness and connector be-
tween ABS ECU and battery (See page
IN-30).
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DIAGNOSTICS -

ANTI-LOCK BRAKE SYSTEM

DI41P-02

DTC

43, 45
(4WD Models)

Malfunction is Deceleration Sensor

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

43

Either of the following 1 or 2 is detected:

1. After the battery terminal is connected, input from the decel-
eration sensor does not charge at one cycle (0 km/h —
more than 30 km/h — 0 km/h) for 16 times continuously

2. When the brake pedal is not depressed at vehicle speed of
5 km/h or more, forward and backward G (more than 0.4 G)
is detected for 30 sec. or more

¢ Deceleration sensor
* Wire harness for deceleration sensor system
*ECU

*45

At vehicle speed of 30 km/h or more, the deceleration sensor
output and vehicle acceleration from wheel speed remain ab-
normally different for 60 sec. or more

¢ Deceleration sensor
* Wire harness for deceleration sensor system

INSPECTION PROCEDURE

1 | Check deceleration sensor (See page DI-234).

OK

NG

Replace deceleration sensor.

2 | Check for open or short in harness and connector between sensor and ECU (See
page IN-30).

OK

NG

Repair or replace harness and connector.

Check and replace ABS ECU.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

DIg8Y-01

DTC 44 Deceleration Sensor Circuit (4WD Models)

CIRCUIT DESCRIPTION

This sensor detects deceleration on the vehicle. The sensor signal is used in ABS control. If the sensor func-
tions abnormally, the ABS warning light comes on but the ABS still operates.

DTC No. TC Detecting Condition Trouble Area

Either of the following 1 or 2 is detected:
1. G switch ON and output voltage of GL1 or GL2 remains 0.5

V or less or 4.5 V or more for more than 1.2 sec. * Deceleration sensor
44 2. At vehicle speed of 0 km/h, outputs of GL1 and of GL2 re-  Open or short in deceleration sensor circuit
mains abnormally different for 60 sec. or more *ECU

3. IG switch ON and VGS = 4.4V, VGS = 5.5V continues
for 1.2 sec. or more

WIRING DIAGRAM

ABS ECU
éa )
GL1

Deceleration sensor

GL2

VGS

GGND

W01940

INSPECTION PROCEDURE

1 Check for open and short in harness and connector between sensor and ECU
(See page IN-30).

NG> Repair or replace harness or connector.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

2 Check voltage between terminals GL1, GL2, VGS of ECU and body ground.

ON PREPARATION:

@ (@) Remove the ABS ECU with connectors still connected.
) +) (b) Disconnect the sensor connector.
V (¢)  Turn the ignition switch ON.
GL2| |VGS 4 Door Models:

CHECK:
Measure the voltage between terminals GS1, GS2, VGS of the
- 1 GL1 ECU and body ground.

BE6653 .
R15784 F15319 %

Voltage:
GS1,GL2: 0.5-45V
VGS:45-55V

NG> Check and replace ABS ECU.

E

Check and replace deceleration sensor.
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DIAGNOSTICS -

ANTI-LOCK BRAKE SYSTEM

DI-269

DI41S-03

DTC

51

ABS Pump Motor Lock

CIRCUIT DESCRIPTION

DTC No.

DTC Detecting Condition

Trouble Area

51 Pump motor is not operating normally during initial check

* ABS pump motor

Fail safe function:

If trouble occurs in the ABS pump motor, the ECU cuts off current to the ABS control (solenoid) relay and

prohibits ABS control.

WIRING DIAGRAM

ABS ECU
W-R W-R
ABS Control Relay ( )
1(A8) 4 7 4
R-B
—— (817 a16| MR
2)10 W-R \0 Motor
R/B 5 Relay| 3 8 15 1
No. 2 [ R-W R—*
ABS A9 ] A8 R+*2
W-B A9 T Solenoid
Ve
6
2)o i O e (D €T
—&— DLC1
W 2(A8)A9) 5
F7 R L
v § ALT 2 (A7 X(A7) 4
Block ] N — —
—TN——
1 — N
_ —W—1— | ABS ECU
= (S R s
! Battery | W-B T
b S 16 11
Y HERH(AD— D Eg|AST
L-0
L L L —wWH(A7) (A17Xatgf T
- - - 5 9 8
*1: 2WD Models ABS Actuator M x2 k J
*2: 4WD Models oress
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

DI41T-02

DTC Always ON Malfunction in ECU
IG Power Source Circuit (2WD Models)

CIRCUIT DESCRIPTION

This is the power source for the ECU, hence the CPU, and the actuators.

DTC No. DTC Detecting Condition Trouble Area
* Battery
) ) « IC regulator
Always ON | Voltage of ECU terminal IG1 remains at more than 17 V . _
* Open or short in power source circuit
<ECU

Fail safe function:
If trouble occurs in the power source circuit, the ECU cuts off current to the ABS control (solenoid) relay and
prohibits ABS control.

WIRING DIAGRAM

IG Switch J/B No. 1 ECU-IG
o 5V D 3G} or -
2 4 12 13
1D) 9 (1E)
- J/B No. 1
=|J/BNo. 1
1 B_Y 2 13 ¢ \
1K1 IB2}—(A16)A17) IG1
W B-Y
2
R/B No. 2
- wog N3 14
Fusible | 3 | ALT (A1DA17) GND
Link wg 2 M
Block (A17(A17) GND
*1 *2
Battery
EB
*1: 2WD models \ y,

= *2: AWD models =

W01939
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

INSPECTION PROCEDURE

1 Is DTC output?

Check DTC on page DI-234.

YES>

Repair circuit indicated by code output.

@

2 [Is normal code displayed?

YES>

Check ABS solenoid relay. Check for short in
harness and connector between ABS solenoid
relay and DLC1 (See page IN-30).

@

3 |Is ABS warning light go off?

YES>

Check for open or short in harness and connec-
tor between ECU-IG Fuse and ECU (See page
IN-30).

@

4 | Check battery positive voltage.

PREPARATION:
Start the engine.
CHECK:
Check the battery positive voltage.
OK:
Voltage: 10 - 16 V

e )

Check and repair charging system.
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

5 | Check ABS warning light.

PREPARATION:

(@)  Turn the ignition switch OFF.

(b) Disconnect the connector from the ABS ECU.
(¢)  Turn the ignition switch ON.

CHECK.:

Check the ABS warning light goes off.

OK> Check and replace ABS ECU.

B

Check for short in harness and connector between combination meter and ABS ECU, and com-
bination meter and DLC1 (See page IN-30).
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DI-273

DI41R-02

Stop Light Switch Circuit

CIRCUIT DESCRIPTION

This stop light switch senses whether the brake pedal is depressed or released, and sends a signal to the

ECU.

WIRING DIAGRAM

:

Fusible
Link
Block

;

-4

J/B No.1 J/B No.1
1 8 STOP 2 11
; - R-W
I_V_V_ K F W 15 18 R-W F T
G-W 1 2
R/B No.2 oo
Stop Light SW
11 )13
6 G-w 14 4 (M/T) G-W
1L 1l
Junctlon
C@ Stop Light Connector
Battery o

*1: WD models
*2: AWD models

12 21

_ﬂ“
*1 *2

ABS ECU
M)

STP

NES

\__

W03162

INSPECTION PROCEDURE

1

Check operation of stop light.

CHECK:

Check that stop light lights up when brake pedal is depressed and turns off when brake pedal is released.

1996 RAV4 (RM447U)

e )

Repair stop light circuit (See page BE-2).
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

2 |[Check voltage between terminal STP of ABS ECU and body ground.

PREPARATION:

2>WD Models Remove the ABS ECU with connectors still connected.
CHECK:
Measure the voltage between terminal STP of the ABS ECU

! 383553@5558388581: and body ground when the brake pedal is depressed.
O\l |
ST Voltage: 8 - 14V
4WD Models
Orne NP
Im\Z
Ris7as F15320

OK Proceed to next circuit inspection shown on
Problem symptoms table (See page DI-245).

B

3 | Check for open in harness and connector between ABS ECU stop light switch
(See page IN-30).

E

Check and replace ABS ECU.

NG> Repair or replace harness or connector.
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DI-275

DI98X-01

ABS Warning Light Circuit

CIRCUIT DESCRIPTION
If the ECU detects trouble, it lights the ABS warning light while at the same time prohibiting ABS control. At
this time, the ECU records a DTC in memory. After removing the short pin of the DLC1, connect terminals
Tc and E1 of the DLC1 to make the ABS warning light blink and output the DTC.

WIRING DIAGRAM

L

—/T
: |
EA/ \EB T
Y'Y | Leml-

ABS ECU

*1: WD models
*2: AWD models

GAUGE 8 8
Battery —m—3] o~o0}2 R-L1TE 1B RL
W-R J/B No.1 ;J10,C ABS ECU
; A8)1 ABS Control Relay Junction ( \
R-Y Connector
e —————+» ABS ECU
2 o Motor 19(J11) B
) Relay o
L > ABS ECU o«
A9 ] DL1 o) 8
6 6 Solenoid Short _
__| % Relay Pin ABS Warning
Cioht
‘——4> ABS ECU C10) 7
Y-G
—{rD)——> >
4] RY &«
! A9 )5
= Y o > 10 Ry 4 12 |wa
2 * (A16)A16)
W-B A7 )4 ABS Actuator *1 %2 ; ;
@ =

—

W01941

INSPECTION PROCEDURE

Troubleshooting in accordance with the chart below for each trouble symptom.

ABS warning light does not light up

Go to step 1

ABS warning light remains on

Goto step 3

1 Check ABS warning light.

See combination meter troubleshooting on page BE-2.

1996 RAV4 (RM447U)

NG> Replace bulb or combination meter assembly.
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2 | Check ABS control relay.

PREPARATION:

Disconnect the connectors from the control relay.

CHECK:

Check the continuity between each terminal of the ABS control

Continuity

Terminals A9-1 and A8-3
' (Reference value 80 Q)

R14139 Terminals A9-5 and A9-6 Continuity
Terminals A9-2 and A9-5 Open
CHECK:

(@) Apply battery voltage between terminals A9-1 and A8-3.
(b) Check the continuity between each terminal of the ABS
OK:

control relay.

Terminals A9-5 and A9-6 Open
Terminals A9-2 and A9-5 Continuity
R14140
CHECK:
Connect the @ test lead to terminal A9-4 and the © lead to ter-
T ) minal A9-5. Check the continuity between the terminals.
36y |
& 5 ), Continuity
() Q C) J 4 If there is no continuity, connect the S test lead to ter-
y minal A9-4 and the © lead to terminal A9-5. Recheck

the continuity between the terminals.

R14144

NG> Replace ABS control relay.

Check for open in harness and connector between DLC1 and ABS control relay and body ground
(See page IN-30).
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3 |Is DTC output?

Check DTC on page DI-234.

@

YES> Repair circuit indicated by code output.

4 | Does ABS warning light go off if short pin is removed?

tween warning light and DLC1 and ECU (See
page IN-30).

N0> Check for short in harness and connector be-

YES

5 | Check ABS control relay (See step No. 2).

E

Check for short in harness and connect be-
tween DLC1 and ABS control relay (See page
IN-30).

NG> Replace ABS control relay.

1996 RAV4 (RM447U)
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DIAGNOSTICS - ANTI-LOCK BRAKE SYSTEM

DI41V-02

Tc Terminal Circuit

CIRCUIT DESCRIPTION
Connecting terminals Tc and E1 of the DLC1 causes the ECU to display the DTC by flashing the ABS warning

light.

WIRING DIAGRAM

J2
Junction
Connector

?

W01418

3
BR BR W-L W-L
E1 ——(igan)
A A 3 TeQ 11 EA1 @@

ABS ECU
( )
12V
DLCH1
9 20 T
*1 *2
\_ Y,

*1: WD Models
*2: AWD Models

F15322

INSPECTION PROCEDURE

1

Check voltage between terminals Tc and E1 of DLC1.

E1 DLCH

Te

F15316

CHECK:

(@  Turn the ignition switch ON.

(b) Measure the voltage between terminals Tc and E1 of the
DLCH.

OK:
Voltage: 10 - 14V

e ]

1996 RAV4 (RM447U)

and E1 are connected, ECU may be defective.

OK> If ABS warning light does not blink even after Tc
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2 | Check for open and short in harness and connector between ABS ECU and
DLC1, and DLC1 and body ground (See page IN-30).

@

Check and replace ABS ECU.

NG> Repair or replace harness or connector.
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DI41W-02

Ts Terminal Circuit

CIRCUIT DESCRIPTION

The sensor check circuit detects abnormalities in the speed sensor signal which cannot be detected with
the DTC check. Connecting terminals Ts and E1 of the DLC1 in the engine compartment starts the check.

WIRING DIAGRAM

ABS ECU
J2 ( )
Junction 12V
" Connector " DLCH1 ) 3 ) 8 6 .
[
A A 3 Ef TS11 EAT
*1 *2
-\:EC.;
\_ J

*1: WD Models
*2: AWD Models

W01418 F15322

INSPECTION PROCEDURE

1 Check voltage between terminals Ts and E1 of DLC1.

PREPARATION:
DLC1 (@  Turn the ignition switch ON.
(b) Measure the voltage between terminals Ts and E1 of the

@}]l DLCT.

OK:
(D Voltage: 10 - 14V
0

F15316

U
9
0

Ts

and E1 are connected, ECU may be defective.

OK> If ABS warning light does not blink even after Ts

e ]
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2 | Check for open and short in harness and connector between ABS ECU and
DLC1, and DLC1 and body ground (See page IN-30).

NG> Repair or replace harness or connector.

@

Check and replace ABS ECU.

1996 RAV4 (RM447U)
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Check for Fluid Leakage

Check for fluid leakage from actuator or hydraulic lines.

W01419

1996 RAV4 (RM447U)
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CRUISE CONTROL SYSTEM
HOW TO PROCEED WITH TROUBLESHOOTING

Perform troubleshooting in accordance with the procedure on the following page.

DI42G-01

( Vehicle Brought to Workshop>
ltems inside //__// are titles of pages in this

5 manual with the page number indicated in the
1 // Customer Problem Analysis / ?ott;)n: _;?o;tion.l (tS_.ee the indicated pages
/ P. DI-327 / or detailed explanations.

L
2//Check and Clear DTC (Precheck)/}
A

P. DI-328 //
@ Symptom does not occur 4 . .
3| Problem Symptom Confirmation [ > // ISDV'ITILPtZ(T)n Simulation /
Symptom occur < r|

S / DTC Check // Normal code
/ P. DI-328 7

ﬂ Malfunction code

6 / DTC Chart / 7 /] Matrix Chart of Problem Symptoms /}
/ / /

P. DI-332 P. DI-336

8 // circuit Inspection Input Signal Check /' Parts Inspection
/ P. DI-338 - P DI—376 J

1

Identification of Problem

// Repair //

10 Confirmation Test

=

=

Step 2, 5, 8, 10: Diagnostic steps permitting the use
of the TOYOTA hand-held tester or
TOYOTA break-out-box.

=

End

1996 RAV4 (RM447U)
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DI-327

CRUISE CONTROL SYSTEM

DI42H-01

CUSTOMER PROBLEM ANALYSIS CHECK

| CRUISE CONTROL SYSTEM Check Sheet |

Inspector’s name:

Customer’s Name

Registration No.

Registration Year

Frame No.
Date of Vehicle / / ; km
Brought in Odometer Reading Mile
Date of Problem / /
Occurrence
Condition of F P | . ) . . )
Problem Occurrencel ol;?guurincy roblem Continuous Intermittent ( Times a day)
Vehicle Speed when km
Problem Occurred Mile
Auto cancel ® Driving condition
occurs [ City driving [0 Freeway [ Uphill [ Down hill
e After cancel occurred, did the driver activate cruise control
again?
(1 Yes [JNo

[] Cancel does not
occur

[J With brake ON
[J Except D position shift [J At 40 km/h (25 mph) or less
[J When control SW turns to CANCEL position

] Cruise control

[ Slip to acceleration side

Symptoms
yme malfunction [J Slip to deceleration side
J Hunting occurs
[J O/D cut off does not occur
(J O/D does not return
[J Switch
malfunction OSET [JACCEL [JCOAST [JRESUME [JCANCEL
J Faulty CRUISE
MAIN indicator light | [J Remains ON (] Does not light up [ Blinking
1st Time [J Normal Code J Malfunction Code (Code )
DTC Check
2nd Time [J Normal Code J Malfunction Code (Code )

1996 RAV4 (RM447U)
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DIAGNOSTICS -

CRUISE CONTROL SYSTEM

<
<h
©

CRUISE Indicator Light 7436

Warning
1.5 sec 0.5 sec
ON — H H
OFF —l H
BE4034
E1

F02201

1996 RAV4 (RM447U)

DI421-02

PRE-CHECK
1. DIAGNOSIS SYSTEM
(@) Check the indicator.
(1) Turn the ignition switch to ON.
(20 Check that the CRUISE MAIN indicator light comes
on when the cruise control main switch is pushed
ON, and that the indicator light goes off when the
main switch is pushed OFF.
HINT:
If the indicator check result is not normal, proceed to trouble-
shooting (See page BE-2) for the combination meter
section.

(b) Check the DTC.

HINT:

If a malfunction occurs in the vehicle speed sensors or actuator,
etc. during cruise control driving, the ECU actuates AUTO CAN-
CEL of the cruise control and blinks the CRUISE MAIN indicator
light to inform the driver of a malfunction. At the same time, the
malfunction is stored in memory as a DTC.

(¢) Output of DTC using diagnosis check wire.
(1) Turn the ignition switch to ON.
(2) Using SST, connect terminals Tc and E4 of DLCH.
SST 09843-18020
(83) Read the DTC on the CRUISE MAIN indicator light.
HINT:
. If the DTC is not output, inspect the diagnosis circuit (See
page DI-374).
e As an example, the blinking patterns for codes; normal,
11 and 21 are shown in the illustration.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

Normal code
0.25 sec

0.25 sec

ON

DML

OFF
Malfunction codes 11 and 21
0.5 sec
0.5 sec
4 sec |1.5sec 2.5 sec
ON
OFF L
Code 11 Code 21
BE4032
BE4033 100021
TOYOTA

hand-held tester

|

Sooolly

00
o0

L6

break-out-box N09348

1996 RAV4 (RM447U)

(4) Check for the problem, use the DTC table on the
next page.

(5) After completing the check, disconnect terminals Tc
and E4, and turn off the display.

2. ECU TERMINAL VALUES MEASUREMENT USING
TOYOTA BRAKE-OUT-BOX AND TOYOTA HAND-
HELD TESTER

(@) Hook up the TOYOTA break-out-box and TOYOTA
hand-held tester to the vehicle.

(b) Read the ECU input/output values by following the
prompts on the scan tool screen.

HINT:

TOYOTA hand-held tester has a "Snapshot” function.

This records the measured values and is effective in the diagno-

sis of intermittent problems.

Please refer to the TOYOTA hand-held tester/TOYOTA break-

out-box operator’s manual for further details.
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R/B No. 2

DOME Fuse

N17904

1996 RAV4 (RM447U)

3.
(@)

DTC CLEARANCE

After completing repairs, the DTC retained in memory can
be cleared by removing the ECU-IG fuse for 10 seconds
or more, with the ignition switch off.

Check that the normal code is displayed after connecting
the fuse.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

4.

(1)

BE6443

—_
—h
~=

)

INPUT SIGNAL CHECK

HINT:

For check No.1 - No.2.

Turn the ignition switch ON.

For check No.3.

Turn ignition switch ON.

Shift to D position. (A/T Vehicle)

For check No.4.

Jack up the vehicle.

Start the engine.

Shift to D position. (A/T Vehicle)

Press the control switch to the SET/COAST or RES/ACC
position and hold it down or hold it up (1).

Push the main switch ON (2).

Check that the CRUISE MAIN indicator light blinks twice
or 3 times repeatedly after 3 seconds.

Turn the SET/COAST or RES/ACC switch OFF.
Operate each switch as listed in the table below.

Read the blinking pattern of the CRUISE MAIN indicator
light.

After performing the check, turn the main switch OFF.

HINT:
When 2 or more signals are input to the ECU, the lowest num-
bered code will be displayed first.

No. Operation Method

CRUISE MAIN Indicator Light
Blinking Pattern

Diagnosis

0.25 sec. <_,|<_,| 0.25 sec.

1 | Turn SET/COAST switch ON LightON 1sec) | | | | | | | SET/COAST switch circuit
OFF is normal
ON — , o
2 Turn RES/ACC switch ON Light | | | | | | | | | | | RES/ACC switch circuit
OFF is normal
; CANCEL switch circuit
Turn CANCEL switch ON ON Switch OFF is normal
Light Switch ON
3 | Turn stop light switch ON OFF ---------- Stop light switch circuit
Depress brake pedal is normal
Turn PNP switch OFF , PNP switch circuit is
(Shift to except D position) ON _Switch ON normal
Light Switch OFF
Turn clutch switch OFF OFF oo Clutch switch circuit

(Depress clutch pedal)

is normal

Drive at about 40 km/h
(25 mph)or higher

Vehicle Speed Sensor is

Drive at about 40 km/h
(25 mph) or below

normal
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DIAGNOSTIC TROUBLE CODE CHART

If a malfunction code is displayed during the DTC check, check the circuit listed for that code in the table
below and proceed to the appropriate page.

Dl42J-02

DTC No. .
Detection Item Trouble Area
(See Page)
- e Normal _
1 « Cruise control actuator motor
(DI-338) * Actuator Motor Circuit * Harness or connector between actuator motor and ECU
« ECU
« Cruise control actuator magnetic clutch
12 * Harness or connector between ECU and magnetic clutch,
(DI-340) « Actuator Magnetic Clutch Circuit magnetic clutch and body ground
*ECU
* STOP Fuse
« Cruise control actuator position sensor
13 Actuator Position S Gircuit e Harness or connector between actuator position sensor and
* Actuator Position Senor Circui
(DI-343) ECU
*ECU
« Cruise control actuator motor
« Cruise control actuator position sensor
14 * Actuator Motor Circuit e Harness or connector between actuator position sensor and
(DI1-338) « Actuator Position Sensor Circuit body ground
* Harness or connector between actuator motor and ECU
« ECU
 Vehicle speed sensor
*01 * Combination meter
(DI-346) * Vehicle Speed Sensor Circuit ¢ Harness or connector between vehicle speed sensor and
combination meter, combination meter and ECU
« ECU
32 « Cruise control switch
(DI-348) « Control Switch Circuit (Cruise Control Switch) * Harness and connector between control switch and ECU
*ECU
4 * Cruise Control ECU « ECU
42  Source Voltage Drop  Battery
HINT:

«  When 2 or more codes are indicated, the lowest numbered code will be displayed first.

. If the inspection "Proceed to next circuit inspection shown on matrix chart” is given in the flow chart
for each circuit, proceed to the circuit with the next highest number in the table to continue check.

. If the trouble still reappears even though there are no abnormalities in any of the other circuits, then
check or replace the cruise control ECU as the last step.

(*) When the vehicle speed decrease on uphill roads, the speed can be set again and driving continued. (This

is not a malfunction.)
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DI42K-01

PARTS LOCATION

Main & Control Switch

Clutch Switch

Cruise Control ECU

Stop Light Switch

Fuse Block
® STOP Fuse
® ECU-IG Fuse

® GAUGE Fuse ;
Park/Neutral Position Switch ~ Yehicle Speed Sensor

Cruise Control Actuator

R/B No.2
e DOME Fuse

1006 RA/A (DMAAZL]) 110025
\ 7
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TERMINALS OF ECU

DI7HO-01

1iifiofafe]7]e]s|4]3]2]1

Sese423pe2p 1j2oft o 1 7' 6191 4

CRUISE Control ECU

110026

Symbols Terminals Condition Standard Value
M/T: Depress clutch pedal.
. - Below 1V
A/T: Shift to except D position.
D « GND 2-13
M/T: Release clutch pedal.
. . 10-16V
A/T: Shift to D position.
IG ON. Main switch ON. Below 1.2V
Main indicator light ON. elow 1.
Pi <> GND 7-13
IG ON. Main switch OFF. 10-16V
Main indicator light OFF. N
Tc <> GND 8-13 Ignition switch ON. 10-16V
Except during cruise control driving. 10-16V
O/D Switch ON.
During cruise control driving . 10-16V
O/D « GND 9-13 (Driving on flat road).
O/D Switch OFF.
During cruise control driving . Below 1V
(3rd driving).
During cruise control driving. 9-15V
L« GND 10-13 - - .
Except during cruise control driving. Below 1V
During cruise control driving .
. 9-16V
COAST switch hold ON.
MC < GND 11-13 - - —
During cruise control driving . Below 1V
ACCEL switch hold ON. elow
During cruise control driving.
. 9-15V
ACCEL switch hold ON.
MO < GND 12-13 - - —
During cruise control driving. Below 1V
COAST switch hold ON. elow
GND « Body Ground 19- Al Below 1V
roun .
<> Body Grou Body Ground ways elow
B <> GND 14-13 Ignition switch ON. 10-16V
BATT < GND 15-13 Always. 10-16V
Depress brake pedal. 10-16V
STP- < GND 16-13
Release brake pedal. Below 1V
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DI-335

IG ON. Main switch ON.

10-16V
Switch neutral position. 0-16
IG ON. Main switch ON. 51-83V
CANCEL switch hold ON. o
CCS < GND 18-13 - -
IG ON. Main switch ON. 04-a0V
SET/COAST switch hold ON. T
IG ON. Main switch ON.
. 08-14V
RESUME/ACCEL switch hold ON.
IG ON. Main switch hold ON. Below 1 V
(Indicator light ON) elow
CMS < GND 19-13 —
IG ON. Main switch hold OFF. 10-16V
(Indicator light OFF) B
Engine start.
. 47-52V
SPD <> GND 20-13 Car stationary.
During driving. (Pulse generated) 3-7V
IG ON. Throttle valve fully opened. Below 1V
IDL <> GND 21-13
IG ON. Throttle valve fully closed. 10-16V
During cruise control driving. Below 1V
O/D switch ON. eow
ECT « GND 22-13 - - —
During cruise control driving.
. . 10-16V
O/D switch OFF (3rd driving).
VR1 < GND 23-13 Ignition switch ON. 47-52V
During cruise control driving. 1.0-47V
VR2 < VR3 24 - 25 IG ON. Control plate fully opened. 42-47V
IG ON. Control plate fully closed. 1.0-12V
VR3 <> GND 25-13 Always. Below 1V
L- < GND 26-13 Always. Below 1V
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PROBLEM SYMPTOMS TABLE

If a normal code is displayed during the DTC check but the trouble still occurs (reappears), troubleshoot for

each problem symptom, checking the circuits for each symptom in the order given in the table below. Pro-

ceed to the page indicated for each circuit.

HINT:

. If the instruction "Proceed to next circuit inspection shown on matrix chart” is given in the flow chart
for each circuit, proceed to the circuit with the next highest number in the table to continue the check.

. If the trouble still reappears even through there are no abnormalities in any of the other circuits, then

CRUISE CONTROL SYSTEM

Dl42M-01

check or replace the cruise control ECU as the last step.

Symptom Suspect Area See page
1. Main Switch Circuit (Cruise Control Switch) DI-371
2. Vehicle Speed Sensor Circuit DI-346
3. Control Switch Circuit (Cruise Control Switch) DI-348
SET not occurring or CANCEL occurring. 4. Stop Light Switch Circuit DI-351
(DTC is Normal) 5. Park/Neutral Position Switch Circuit DI-360
6. Clutch Switch Circuit DI-363
7. Actuator DI-338
8. Cruise Control ECU IN-30
SET not occurring or CANCEL occurring. 1. ECU Power Source Circuit DI-366
(DTC does not output) 2. Cruise Control ECU IN-30
1. Actuator Control Cable DI-376
Actual vehicl d deviat b below the set q 2. Vehicle Speed Sensor Circuit DI-346
ctual vehicle speed deviates above or below the set speed. 3. Actuator DI-338
4. Cruise Control ECU IN-XXX
1. Electronically Controlled Transaxle Communication DI-357
Gear shifting is frequent between 3rd and OD when driving on Circuit oty unicat
ircui
hill road. (Huntin
uph! (Hunting) 2. Cruise Control ECU IN-30
1. Actuator Control Cable DI-376
Cruise control not cancelled, even when brake pedal is de- 2. Stop Light Switch Circuit DI-351
pressed. 3. Actuator DI-338
4. Cruise Control ECU IN-30
1. Actuator Control Cable DI-376
Cruise control not cancelled, even when transmission is shifted to | 2. Park/Neutral Position Switch Circuit DI-360
except D position. (A/T) 3. Actuator DI-338
4. Cruise Control ECU IN-30
1. Actuator Control Cable DI-376
Cruise control not cancelled, even when clutch pedal depressed. | 2. Clutch Switch Circuit DI-363
(M/T) 3. Actuator DI-338
4. Cruise Control ECU IN-30
1. Actuator Control Cable DI-376
Control switch does not operate. 2. Control Switch Circuit (Cruise Control Switch) DI-363
(SET/COAST, ACC/RES, CANCEL not possible) 3. Actuator DI-338
4. Cruise Control ECU IN-30
1. Actuator Control Cable DI-376
SET possible at 40 km/h (25 mph) or less, or CANCEL does not 2. Vehicle Speed Sensor Circuit DI-346
operate at 40 km/h (25 mph) or less. 3. Actuator DI-338
4. Cruise Control ECU IN-30
1. Actuator Control Cable DI-3764
2. Electronically Controlled Transaxle Communication DI-357
P in ACCEL and RESUME mod Ciroutt
oorresponse in an modes. 3. Control Switch Circuit (Cruise Control Switch) DI-363
4. Actuator DI-338
5. Cruise Control ECU IN-30
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DI-337

1. Electronically Controlled Transaxle Communication DI-357

O/D does not Resume, even through the road is not uphill. Circuit
2. Cruise Control ECU IN-30
BTG . q 1. Back-up Power Source Circuit DI-369
memory [s erasec. 2. Cruise Control ECU IN-30
DTC is not output, or is output when is should not be. 1. Cruise Control ECU IN-30

Cruise MAIN indicator light remains ON or fails to light up.

Combination meter troubleshooting on page BE-2
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DI42N-02

CIRCUIT INSPECTION

DTC 11, 14 | Actuator Motor Circuit

CIRCUIT DESCRIPTION

The actuator motor is operated by signals from the ECU. Acceleration and deceleration signals are trans-
mitted by changes in the Duty Ratio (See note below).

Duty Ratio:

The duty ratio is the ratio of the period of continuity in one cycle. For example, if A is the period of continuity
in one cycle, and B is the period of non-continuity, then.

A
Duty Ratio = A/j:_B x 100 (%) ON | | | |
OFF B
1 cycle
DTC No. Detection Item Trouble Area
1  Short in motor circuit « Cruise control actuator motor
* Harness or connector between actuator motor and ECU
14 * Open in actuator motor circuit +«ECU

WIRING DIAGRAM

Cruise Control

Cruise Control ECU
Actuator
> MC
7 R-B IB2 <<<£7F1'-E3 11
Motor Limit Switch ]
6 R-G B2 K(R_G 12 {MO

NO07458
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INSPECTION PROCEDURE

1 Check actuator motor.

N14648
N17426

5
\ 4
(+) O
g—) QO

Deceleration

Side
Acceleratio
Side Control

Plate

109111

PREPARATION:

(@) Remove cruise control actuator.

(b) Disconnect actuator connector.

CHECK:

(@) Connect positive + lead to terminal 5 and negative - lead
to terminal 4 of actuator connector (Magnetic clutch ON).

NOTICE:

Do not connect the high tension cables to the wrong bat-

tery terminal.

You will damage the cruise control actuator.

(b) When battery positive voltage is applied to each terminal
of actuator connector, check that the control plate moves
smoothly without hesitating.

Moving direction Terminal No. to connect

Acceleration side Positive + - 6 Negative - - 7

Deceleration side

Positive + - 7 Negative - - 6
() With the motor rotating as in 2., check that the motor is
stopped by limit switches when the control plate moves to

fully opened or fully closed position.

Replace actuator assembly.

e )

2 Check harness and connector between cruise control ECU and actuator motor

(See page IN-30).

OK

Repair or replace harness or connector.

e )

Proceed to next circuit inspection shown on matrix chart (See page DI-336).
However, when DTC 11, 14 is displayed, check and replace cruise control ECU.
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DI420-02

DTC

12 Actuator Magnetic Clutch Circuit

CIRCUIT DESCRIPTION

This circuit turns on the magnetic clutch inside the actuator during cruise control operation according to the
signal from the ECU. If a malfunction occurs in the actuator or vehicle speed sensor, etc. during cruise con-
trol, the rotor shaft between the motor and control plate is released.
When the brake pedal is depressed, the stop light switch turns on, supplying electrical power to the stop light.
Power supply to the magnetic clutch is mechanically cut and the magnetic clutch is turned OFF.
When driving downhill, if the vehicle speed exceeds the set speed by 15 km/h (9 mph), the ECU turns the
magnetic clutch OFF. If the vehicle speed later drops to within 10 km/h (6 mph) above the set speed, then
cruise control at the set speed is resumed.

DTC No.

Detection Item

Trouble Area

12

« Short in magnetic clutch circuit
* Open (0.8 sec.) in magnetic clutch circuit

« Cruise contorl actuator magnetic clutch

magnetic clutch and body ground
*ECU
* STOP Fuse

* Harness or connector between ECU and magnetic clutch,

WIRING DIAGRAM

Cruise Control ECU

4 )
Cruise Control Stop Light Switch
Actuator _ R
—— STOP Fuse =— 2] o~ |1 GW 16]gp_
7
5 R-Y _
L 1B2 K€ R-Y 4 ]
G-B__10],
16
L-B _
GNP iB2K < LB 261, -
—
\ J

N17894
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

1 Check STOP fuse.

STOP Fuse
Jgiliamili V=N
Mo
01

SEE

N17923

OK
~_—

PREPARATION:
Remove STOP fuse from fuse block.
CHECK:
Check continuity of STOP fuse.
OK:
Continuity

-

Check for short in all the harness and compo-
nents connected to the STOP fuse (See at-
tached wiring diagram).

2 | Check actuator magnetic clutch.

(+) 5
00O
O
® X
-)

\ 4
Control

Plate

N14648

N17895 109112

@

1996 RAV4 (RM447U)

PREPARATION:

(@) Remove cruise control actuator.
(b) Disconnect actuator connector.
CHECK:

Move the control plate by hand.

OK:

Control plate moves. (Magnetic clutch off)
CHECK:
(@) Connect positive + lead to terminal 5 and negative - lead
to terminal 4 of actuator connector.
(b) Move the control plate by hand.
NOTICE:
Do not connect the high tension cables to the wrong bat-
tery terminal.
You will damage the cruise control actuator.
OK:
Control plate does not move. (Magnetic clutch on)

e )

Replace actuator assembly.




DI-342

DIAGNOSTICS -

CRUISE CONTROL SYSTEM

3 | Check stop light switch.

BE1444

BE6234 109113

@

PREPARATION:

Disconnect stop light switch connector.

CHECK:

Check continuity between terminals.

OK:

Switch position

Terminal No. to continuity

Switch pin free

(Brake pedal depressed)

1-2

Switch pin pushed in
(Brake pedal released)

3-4

e )

Replace stop light switch.

ground (See page IN-30).

4 | Check for open and short in harness and connectors between ECU and stop
light switch, stop light switch and magnetic clutch, magnetic clutch and body

e )

Repair or replace harness or connector.

Proceed to next circuit inspection shown on matrix chart (See page DI-336).
However, when DTC 12 is displayed, check harness and connector for loose connection.
If connection is normal, check and replace ECU.
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DIAGNOSTICS -

DI-343

CRUISE CONTROL SYSTEM

Dl42P-02

DTC

13, 14

Actuator Position Sensor Circuit

CIRCUIT DESCRIPTION

The circuit detects the rotation position of the actuator control plate and sends a signal to the ECU.

DTC No. Detection Item Trouble Area
13 « Position sensor detects abnormal voltage * Cru!se control actuator motor
« Cruise control actuator position sensor
. o e Harness or connector between actuator position sensor and

* Open in actuator motor circuit
14 Positi ignal value d t ch hen the motor | 0% 9round

* Position sensor signal value does not change when the motor

9 ¢ * Harness or connector between actuator motor and ECU
operates . ECU

WIRING DIAGRAM

Cruise Control Actuator

Cruise Control ECU

19 a8 N
vRi|1 L-O B2k < L-O 23]|VR1
18 %
Position R2|2 LG [igp ¢ LG 24|VR2 A
Sensor 17 4 I
[vra|3 L-R , LRos|vRs] T
IB2K< - hd _J_

N\ J

NO07460
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

1 Check voltage between terminals VR2 and VR3 of ECU connector.

PREPARATION:
@ ON Deceleration Remove ECU with connectors still connected.
Side CHECK:

(@  Turn ignition switch ON.

(b) Measure voltage between terminals VR2 and VR3 of
I Control ECU connector while turning control plate slowly by hand
Plate from the deceleration side to the acceleration side.
OK:
Acceleration Y Voltage:

Fully closed: approx. 1.3 V

Fully opened: approx. 4.0 V

Note: As the control plate is turned, the voltage
A rmarann) should increase gradually without interruption.

Side

BE840 OK Proceed to next circuit inspection shown on
N14696 o114 matrix chart (See page DI-336).

@
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

2 [ Check actuator position sensor.

Side

Acceleration
Side

N14650
N17426

Control

Plate

122688

OK

PREPARATION:
(@) Remove cruise control actuator.
(b) Disconnect the actuator connector.
CHECK:
Measure resistance between actuator terminals 1 and 3 of ac-
tuator connector.
OK:
Resistance: Approx. 2.2 kQ2
CHECK:
Measure resistance between terminals 2 and 3 of actuator con-
nector, while turning the control plate slowly by hand from the
deceleration side to the acceleration side.
OK:
Resistance:
Fully closed: Approx. 530 kQ
Fully opened: Approx. 2.0 kQ2
Note: As the control plate turns, the resistance
should increase gradually without interruption.

NG> Replace actuator assembly.

3 [ Check for open and short in harness and connector between ECU and actuator
position sensor (See page IN-30).

NG> Repair or replace harness or connector.

Check harness and connector for loose con-
nection. If connection is normal check and

replace ECU.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

DI42Q-02

DTC 21 Vehicle Speed Sensor Circuit

CIRCUIT DESCRIPTION

The vehicle speed sensor signal is sent to the cruise control ECU as the vehicle speed signal.

The rotor shaft in driven by the gear of the transaxle.

For each rotation of the shaft, the speed sensor sends a 4-pulse signal to the combination meter.

This signal is converted inside the combination meter and sent as a 4-pulse signal to the cruise control ECU.
The ECU calculates the vehicle speed from this pulse frequency.

4 pulse/ 4 pulse/
1 rotation 1 rotation
of rotor shaft of rotor shaft
—) —)
Vehicle Speed Sensor -rllnIU.L -rlnn-n-n-
— [

OD/TRIP METER
ECU Cruise Control ECU

100292

DTC No. Detection Item Trouble Area

 Vehicle speed sensor

« Combination meter

21 Speed signal is not input to the ECU while cruise control is set | » Harness or connector between speed sensor and combina-
tion meter, combination meter and ECU

<ECU

« Vehicle speed sensor
23 Vehicle speed sensor pluse is abnormal *Harness or connector (SPD)
<ECU

WIRING DIAGRAM

Cruise Control

ECU
Combination - \
Meter
_ V-W 20
+8 V=W SPD
ECM
9
_ _J
spp [Ee)— !

N17896
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

1 Input signal check.

Vehicle speed blinking pattern (a)

ON — r Blinks (b)
Above 40 km/h ‘ \\H—Hﬂ
(25 mph) OFF u L: L
0.25 sec.0.25 sec. OK:
Stays ON

Below 40 km/h  |ON —
(25 mph) -

Indicator light CHECK:

See input signal check on page DI-328.

Check indicator light operation when driving with vehicle
speed above 40 km/h (25 mph), and with vehicle speed
below 40 km/h (25 mph).

Vehicle speed above 40 km/h (25 mph):
Indicator light blinks

Vehicle speed below 40 km/h (25 mph):
Indicator light stays on

OK> Proceed to next circuit inspection shown on

matrix chart (See page DI-336).

@

BE-37).

2 [Check speedometer circuit (See combination meter troubleshooting on page

NG> Repair or replace vehicle speed sensor, har-

ness, connector or combination meter assem-
bly.

E

Check harness and connector for loose con-
nection. If connection is normal, check and
replace ECU.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM
DTC 32 Control Switch Circuit
(Cruise Control Switch)
CIRCUIT DESCRIPTION
This circuit carries the SET/COAST, RESUME/ACCEL and CANCEI signals (each voltage) to the ECU.
DTC No. Detection Item Trouble Area
«Short i trol switch circuit * Cruise control switch
32 ort In, contro SYVI C eiredt . * Harness or connector between control switch and ECU
« \oltage abnormality in control switch <ECU

WIRING DIAGRAM
Cruise Control ECU
)

12V
-L
W 19[CMS 12V
5
220Q 130,\9 653;2L 4 18lces
[ < 0
LL '% ?:’) 3 O(/ 86 Junction ’%
2 S g 28 Connector
o 0 g
‘ | © < 3 W-BB B
Cruise Control Switch
(COMB. SW)
7 9
W8 in m

W

N17897
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DIAGNOSTICS - CRUISE CONTROL SYSTEM
INSPECTION PROCEDURE
1 Input signal check.
Inbut Sianal Indicator light PREPARATION:
nput Signa blinking pattern (@) See input signal check on page DI-328.
ON — 2 Pulse (b) Check the indicator light operation when each of the SET/
SET/COAST COAST, RESUME/ACCEL and CANCEL is turned ON.
SWITCH OK:
OFF — L - SET/COAST, RESUME/ACCEL switch:
oN — 3Pulse The signals shown in the table on the left should be
RESUME/ACCEL output when each switch is ON. The signal should
SWITCH disappear when the switch is turned OFF.
oFF LI UL CANCEL switch:
ON Switch OFF The indicator light goes off when the cancel switch is
CANCEL turned on.
SWITCH
OFF Switch ON OK Proceed to next circuit inspection shown on
matrix chart (See page DI-336).
NG \
2 | Check voltage between terminal CCS of ECU connector and body ground.

@ON

o]

foEa =
0000

BE3840
N14607

w

109116

e ]

1996 RAV4 (RM447U)

PREPARATION:

Remove ECU with connectors still connected.

CHECK:

(@  Turn ignition switch ON.

(b) Measure voltage between terminal CCS of ECU connec-
tor and body ground, when each of the SET/COAST, RE-
SUME/ACCEL and CANCEL is turned ON.

OK:
Switch position Voltage
Neutral 10-16V
RES/ACC 08-14V
SET/COAST 24-40V
CANCEL 51-83V

Proceed to next circuit inspection shown on
matrix chart (See page DI-336).

OK>




DI-350
DIAGNOSTICS - CRUISE CONTROL SYSTEM

3 Check control switch.

PREPARATION:
N _ (@) Remove steering wheel center pad (See page SR-12).
Q\Q‘.E' Disconnect (b) Disconnect control switch connector.

CHECK:

Measure resistance between terminals 3 and 4 of control switch
connector when control switch is operated.

3
OK:
4 Switch position Resistance
: Neutral 1 MQ or higher
- RES/ACC 50 - 80 Q
J

SET/COAST 180 - 220 Q
CANCEL 400 - 440 Q

e ez HINT: |
When DTC 34 is displayed, carefully check that resistance is al-
ways e~ in neutral position, particularly when switching between
RES/ACC and SET/COAST.

NG> Replace cruise control switch.

OK

4 | Check for open and short in harness and connector between ECU and control
switch (See page IN-30).

NG> Repair or replace harness or connector.

OK
~_—

Check and replace ECU.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

Dl42S-02

Stop Light Switch Circuit

CIRCUIT DESCRIPTION

When the brake is on, battery positive voltage normally applies through the stop fuse and stop light switch
to terminal STP- of the ECU, and the ECU turns the cruise control off.

A fail-safe function is provided so that cancel functions normally, even if there is a malfunction in the stop
light signal circuit.

If the harness connected to terminal STP- has an open, terminal STP- will have battery positive voltage and
the cruise control will be turned off, also SET not occurring.

Also, when the brake is on, the magnetic clutch is cut electrically by the stop light switch, turning the cruise
control off. (See page DI-338 for operation of the magnetic clutch)

WIRING DIAGRAM

Cruise Control
ECU
( )
Stop Light
STOP Fuse 5 J/B No 1 T Switch
” R-W
'ngr\‘/::fh” - oo T TYBW 21 ~, ' G-W 16 grp_
4 —o—}3
Cruise Control
Actuator >|- G-B 10]L
o
5 R-Y !
L IB2K &
4 |L-B 16 L-B 26
GND —{iB2K< = L-
L J
N17898
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

1 [ Check operation of stop light.

CHECK.:
Check that stop light comes on when brake pedal is depressed, and turns off when brake pedal is released.

@

2 [Input signal check.

NG> Check stop light circuit.

CHECK:
_ (@) See input signal check on page DI-328.
Brake pedal is depressed | (h)  Check the indicator light when the brake pedal is de-

ON E—— pressed.
OK:
OFF The indicator light goes off when the brake pedal is
depressed.

matrix chart (See page DI-336).

OK> Proceed to next circuit inspection shown on

1996 RAV4 (RM447U)



DIAGNOSTICS - CRUISE CONTROL SYSTEM

DI-353

3 | Check voltage between terminal, STP- of ECU connector and body ground.

PREPARATION:

(@  Turn ignition switch ON.

(b) Measure voltage between terminal STP-of ECU connec-
tor and body ground, when the brake pedal is depressed
and released.

ON Remove ECU with connectors still connected.
CHECK:

OK:
Pedal position Voltage
Depressed 10-16V
Released Below 1V

BE3840 O K
N16656 109118 >

Proceed to next circuit inspection shown on

matrix chart (See page DI-336).

B

stop light switch (See page IN-30).

4 | Check for open in harness and connectors between terminal STP- of ECU and

Repair or replace harness or connector.

NG>
3

Check and replace ECU.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

DI42T-02

Idle Switch Circuit

CIRCUIT DESCRIPTION
When the idle switch is turned ON, a signal is sent to the ECU. The ECU uses this signal to correct the dis-
crepancy between the throttle valve position and the actuator position sensor value to enable accurate
cruise control at the set speed. If the idle switch is malfunctioning, problem symptoms also occur in the en-
gine, so also inspect the engine.

WIRING DIAGRAM

Cruise Control ECU

4 )
12V
5
Throttle Position 2 L y L 21 |IDL
Sensor IGIKS
\. J

N17323
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DIAGNOSTICS -

CRUISE CONTROL SYSTEM

DI-355

INSPECTION PROCEDURE

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

BE3840
N17439
N14699

109119

PREPARATION:

(@) Remove cruise control ECU with connectors still con-

nected.

(b) Disconnect ECM and ABS & TRAC ECU connector.

CHECK:

(@  Turn ignition switch ON.

(b) Measure voltage between terminal IDL of ECU connector
and body ground, when the throttle valve is fully closed

and fully opened.

OK:
Throttle valve position Voltage
Fully opened 10-16V
Fully closed Below 1V

@

OK Proceed to next circuit inspection shown on
matrix chart (See page DI-336).

2 [ Check throttle position sensor.

N17439

1996 RAV4 (RM447U)

PREPARATION:

Disconnect throttle position sensor connector.

CHECK:

Measure resistance between terminals 1 and 2 of throttle posi-
tion sensor connector, when the throttle valve is fully closed and

fully opened.
OK:

Throttle valve position

Resistance

Fully opened

1 MQ or higher

Fully closed

Below 500 Q

NG> Replace throttle position sensor.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

3 [ Check for open and short in harness and connector between ECU and throttle
position sensor, throttle position sensor and body ground (See page IN-30).

NG> Repair or replace harness or connector.

@

Check and replace ECU.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

Dl42U-02

Electronically Controlled Transaxle Communication Circuit

CIRCUIT DESCRIPTION

When driving uphill under cruise control, in order to reduce shifting due to ON-OFF overdrive operation and
to provide smooth driving, when down shifting in the electronically controlled transaxle occurs, a signal to
prevent upshift until the end of the uphill slope is sent from the cruise control ECU to the electronically con-
trolled transaxle.

Terminal ECM of the cruise control ECU detects the shift change signal (output to electronically controlled
transaxle No.2 solenoid) from the electronically controlled transaxle.

If vehicle speed down, also when terminal electronically controlled transaxle of the cruise control ECU re-
ceive down shifting signal, it sends a signal from terminal OD to OD1 to cut overdrive until the end of the
uphill slope, and the gear shifts are reduced and gear shift points in the electronically controlled transaxle
are changed.

WIRING DIAGRAM

Cruise Control ECU

ECM e N\
4 )
20 VB
oD1 [E6 - - EH P

1
sefe0)—F P {iciK&—P—22] et

- J o

( )
Electronically 1 6 *{: FF
Controlled %— *2: 4WD
Transaxle xq  *2
Solenoid
\ y, L )

N17899
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

1 Check operation of overdrive.

PREPARATION:
Test drive after engine warm up.
CHECK:

Check that overdrive ON < OFF occurs with operation of OD switch ON - OFF.

NG>

Check and repair electronically controlled
transaxle (See page DI-141 or DI-192).

@

ground.

2 | Check voltage between terminal OD of harness side connector of ECU and body

PREPARATION:

CHECK:

OK:

N

Remove ECU with connector still connected.

(@) Disconnect ECU connector.

(b)  Turn ignition switch ON.

() Measure voltage between terminal OD of harness side
connector of ECU and body ground.

BE3_8'40 109120 Voltage: 10 - 16 V

e )

Go to step 5.

OK
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

DI-359

3 | Check voltage between terminal ECT of cruise control ECU connector and body
ground (On test drive).

()| ECT  [rs

N14701

B

PREPARATION:

(@) Connect ECU connector.
(b) Test drive after engine warm up.

CHECK:

Check voltage between terminal ECT of cruise control ECU
connector and body ground when OD switch is on and off.

OK:
Gear Position Voltage
O/D Below 1V
3rd 10-16V

OK>

Proceed to next circuit inspection shown on

matrix chart (See page DI-336).

(See page IN-30).

4 | Check for open and short in harness and connector between terminal ECT of
cruise control ECU and electronically controlled transaxle solenoid

@

e )

Repair or replace harness or connector.

Check and repair ECU.

5 [Check for open and short in harness and connector between terminal OD of ECU
and terminal OD1 of ECM (See page IN-30).

OK
~_—

e )

Repair or replace harness or connector.

Check and replace ECU.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

Dl42v-02

Park/Neutral Position Switch Circuit

CIRCUIT DESCRIPTION

When the shift position is put in except D position, a signal is sent from the park/neutral position switch to
the ECU. When this signal is input during cruise control driving, the ECU cancels the cruise control.

WIRING DIAGRAM

Cruise Control ECU
)
Park/Neutral
Position Switch
g 10 B-W 1 B-W B-W
*1 *2
ECM
6
B-W
D[EG}
-~
*1 FF
*2: 4WD N17900

INSPECTION PROCEDURE

1 Check operation of starter.

CHECK:
Check that the starter operates normally and that the engine starts.

(See page DI-1).

NG> Proceed to engine troubleshooting
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B

DIAGNOSTICS - CRUISE CONTROL SYSTEM
2 [Input signal check.
Shifting into PREPARATION:
Iming N . .
excepth position (@) See input §|gr'1al check on page DI-328.
/ (b)  Check the indicator light when shifting into except D posi-
ON —— tion.
OK:
OFF The indicator light goes off when shifting into except

D position.

OK>

Proceed to next circuit inspection shown on
matrix chart (See page DI-336).

Check voltage between terminal D of ECU connector and body ground.

Dﬂﬂﬂl%‘lﬂﬂ[‘
LI0000000000

8 a H——)

P

Ve

BE3840
N14702

109121
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PREPARATION:

Remove ECU with connectors still connected.

CHECK:

(@  Turn ignition switch ON.
(b) Measure voltage between terminal D of ECU connector
and body ground, when shifting into D position and other

positions.
OK:
Shift Position Voltage
D position 10-16V
Other positions Below 1V

OK>

Proceed to next circuit inspection shown on
matrix chart (See page DI-336).
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4 | Check for open in harness and connector between ECU and GAUGE fuse
(See page IN-30).

NG> Repair or replace harness or connector.

@

Check and replace ECU.
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DIAGNOSTICS -

CRUISE CONTROL SYSTEM

DI-363

Dl42W-02

Clutch Switch Circuit

CIRCUIT DESCRIPTION

When the clutch pedal is depressed, the clutch switch sends a signal to the cruise control ECU, when this
signal is input to the cruise control ECU during cruise control driving, the cruise control ECU cancels cruise

control.

WIRING DIAGRAM

Y

GAUGE Fuse
Ignition oot L
Switch 10A

1E

r )
185 RL Yo o P20 24,
{M/T]
Cruise Control
Clutch Switch - y

Cruise Control
ECU

N17901

INSPECTION PROCEDURE

1 Check operation of starter.

CHECK:

Check that the starter operates normally and that the engine starts.

1996 RAV4 (RM447U)

NG>

Proceed to engine troubleshooting

(See page DI-1).
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DIAGNOSTICS - CRUISE CONTROL SYSTEM
2 [Input signal check.
CHECK:
. (@) See input signal check on page DI-328.
Clutch pedalis depressed | ) Gheck the indicator light when the clutch pedal is de-
ON pressed.
OK:
OFF The indicator light goes off when the clutch pedal is

depressed.

OK>

Proceed to next circuit inspection shown on
matrix chart (See page DI-336).

B

Check voltage between terminal D of ECU connector and body ground.

PREPARATION:

CHECK:

Remove ECU with connectors still connected.

— (@  Turn ignition switch ON.
Eﬂﬂﬂﬁiﬂi{é: (b) Measure voltage between terminal D of ECU connector
+ and body ground, when the clutch pedal is depressed.
Ve o OK:

= Shift Position Voltage
BE3840

N14702 109121 ON (pedal depressed) Below 1V

OFF 10-16V

OK>

Proceed to next circuit inspection shown on
matrix chart (See page DI-336).
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4 | Check for open in harness and connector between ECU and GAUGE fuse
(See page IN-30).

@

Check and replace ECU.

NG> Repair or replace harness or connector.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

Dl42X-02

ECU Power Source Circuit

CIRCUIT DESCRIPTION

The ECU power source supplies power to the actuator and sensors, etc., Terminal GND and the cruise con-
trol ECU case are grounded.

WIRING DIAGRAM

Cruise Control
ECU
Ign!t|on J/B No.1 Fuse Block J/B No.1 ( )
Switch Z 4 6 6
_ ECU-IG - -
2l Lot 13D P2 o BY 1qE 1A 141 g
75A
=
J/B No.1 R/B No.2
4 AM1 9
W W W-B W-B
1D 1K 2 2 B 5| GND
40 A
Junction
Connector
Fuse Block
ALT
-OS0
100 A
+
Batt
_L attery
i Y
N21699
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

1 Check ECU-IG fuse.

Fuse Block
ECU-IG
p
[ I 11
LI 11 L1
I 11
-
J J N17440
OK
\/

PREPARATION:

Remove ECU-IG fuse from fuse block.
CHECK:

Check continuity of ECU-IG fuse.

OK:

Continuity

nents connected to the ECU-IG fuse

NG Check for short in all the harness and compo-
(See attached wiring diagram).

2 | Check voltage between terminals B and GND of ECU connector.

o

|
|

GND _“_‘
B |

BE3840
N14703

»

/NG B W
W

109122

e ]
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PREPARATION:

Remove ECU with connectors still connected.

CHECK:

(@  Turn ignition switch ON.

(b) Measure voltage between terminals B and GND of ECU
connector.

OK:
Voltage: 10 - 16 V

OK Proceed to next circuit inspection shown on
matrix chart (See page DI-336).
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

3 [ Check continuity between terminal GND of ECU connector and body ground .

LOCK

&)

BE6053
N14704

003

109123

OK

CHECK:

Measure resistance between terminal GND of cruise control
ECU connector and body ground.

OK:

Resistance: 1 Q or less

NG> Repair or replace harness or connector.

tween battery and ECU.

Check and repair harness and connector be-
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

Dl42Y-02

Back-up Power Source Circuit

CIRCUIT DESCRIPTION
The ECU back-up power source provides power even when the ignition switch is off and is used for DTC
memory, etc.

WIRING DIAGRAM

Cruise Control ECU
)
FL Block R/B No.2
MAIN Fuse| \y DOME Fuse || -Y], L-Y
OO 2 2 1J 1G
80 A 15 A 15| BATT
Battery
—
N21700
INSPECTION PROCEDURE
1 Check DOME fuse.
R/B No.2 DOME Fuse PREPARATION:
Remove DOME fuse from R/B No.2.
CHECK:
Check continuity of DOME fuse.
OK:
Continuity

components connected to the DOME fuse
(See attached wiring diagram).

NG> Check for short in all the harness and

N17904

OK
~_—
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

2 [Check voltage between terminal BATT of ECU connector and body ground.

LOCK PREPARATION:
@ Remove ECU with connectors still connected.
Measure voltage between terminal BATT of ECU connector
and body ground.
OK:
Voltage: 10 - 16 V

BE60S3 09124 OK> Proceed to next circuit inspection shown on

matrix chart (See page DI-336).
NG \

Check and repair harness and connector be-
tween battery and ECU.
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

Dl42Z-02

Main Switch Circuit (Cruise Control Switch)

CIRCUIT DESCRIPTION

When the cruise control main switch is turned off, the cruise control does not operate.

WIRING DIAGRAM

Cruise Control ECU

( )
12V
W-L 1
9|CcMS 12V
5
68 Q
/e /vl 18/ces
0/. l ® <[ 3 l o
] e S g; Junction
= 8 = o8 Connector
@ O g
J | © | ™~ [3wBB B

Cruise Control Switch
(COMB. sw)

we e

122691
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

INSPECTION PROCEDURE

1 Check voltage between terminal CMS and GND of cruise control ECU connector.

oF

BE3840
N14706

109125

@

PREPARATION:

Remove cruise control ECU with connectors still connected.

CHECK:

(@  Turn ignition switch ON.

(b) Measure voltage between terminal CMS and GND of
cruise control ECU connector when main switch is held

ON and OFF.
OK:
Main switch Voltage
OFF 10-16V
ON Below 1V

matrix chart (See page DI-336).

OK> Proceed to next circuit inspection shown on

2 Check main switch.

N15555

1996 RAV4 (RM447U)

PREPARATION:

(@ Remove steering wheel center pad (See page SR-12).
(b) Disconnect cruise control switch connector.

CHECK:

Check continuity between terminals 2 and 4 of cruise control
switch connector when main switch is held ON and OFF.

OK:

Main switch Terminal No. to continuity
OFF
ON 2-4

NG> Replace control switch.
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3 Check harness and connector between cruise control ECU and main switch,
main switch and body ground (See page IN-30).

NG> Repair or replace harness or connector.

OK

Check and replace cruise control ECU.

1996 RAV4 (RM447U)
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DIAGNOSTICS - CRUISE CONTROL SYSTEM

DI430-02

Tc Circuit

CIRCUIT DESCRIPTION

This circuit sends a signal to the ECU that DTC output is required.

WIRING DIAGRAM

DLCH

T 13 W-L

EB1

J9
Junction
Connector

17

Cruise Control ECU

EW_L o1 <<VA AV 8

4 )
Tc
k J N17905

INSPECTION PROCEDURE

1 Check voltage between terminals Tc and E1 of DLC1.

@ON

CHECK:
(@  Turn ignition switch ON.

(b) Measure voltage between terminals Tc and E1 of DLCA1.

OK:

BE3840
N17427

109126

@

1996 RAV4 (RM447U)

Voltage: 10 - 16 V

NG Proceed to next circuit inspection shown on
matrix chart (See page DI-336).
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2 [Check for open and short in harness and connector between ECU and DLC1,
DLC1 and body ground (See page IN-30).

@

Check and replace ECU.

NG> Repair or replace harness or connector.

1996 RAV4 (RM447U)



DI-376
DIAGNOSTICS - CRUISE CONTROL SYSTEM

DI431-01

Actuator Control Cable Inspection

CHECK.:

(@ Check that the actuator, control cable and throttle link are properly installed and that the cable and link
are connected correctly.

(b) Check that the actuator and bell crank are operating smoothly.

() Check that the cable is not loose or too tight.

HINT:

« If the control cable is very loose, the vehicle’s loss of speed going uphill will be large.

. If the control cable is too tight, the idle RPM will become high.

1996 RAV4 (RM447U)
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