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HOW TO PROCEED WITH TROUBLESHOOTING

Troubleshoot in accordance with the procedure on the following pages

(: \ Vehicle Brought to Workshop _:1 Titles inside £—F are titles of pages

in this manual, with the page number

- indicated in the bottom portion.
[ & Customer Problem Analysis ;; See the indicated pa%es for de-
P.

tailed explanations.
EG—489

[ 2 ] Check and Clear Diagnostic Trouble Code (Precheck)
P. EGH491, P

EG—493

E] Setting the Test Mode Diagnosis
é P. %

L EG-492
E' Problem Symptom Confirmation

G Malfunction does not occur
Malfunction |:|

Symptom Simulation
occurs P. IN-24
- f Dlagnostlc Trouble Code Check ?

Normal code EG—492 _} Malfunction code
- BaS|c Inspectlon [_—l Diagnostic Trouble Code Chart
EG—506 | EG-494
D ﬁ Matrix Chart of Problem Symptoms iy
I_EG—514
Circuit Inspection _
P
LA EG-515
[.H:H j Parts Inspection ,"J,r'r U % Check for Intermlttent problems ?
EG—505
Identlflcatlon of Problem

L
E ‘J-Adjustment Repair_}'?
14

!E Conformation Test

Etep@ E |E| l Diagnostic steps permitting the use of

the TOYOTA hand-held tester or
TOYOTA break—out box.
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CUSTOMER PROBLEM ANALYSIS CHECK SHEET

ENGINE CONTROL System Check Sheet nspector’s.,
Mame .
Reqgistration No.
Customer's Name Ragistration Year ! !
Frame MNo.
Date Vehicle Brought km
Odometer Readi
In g i Miles
Date Problam
Oecurrad
Fraquancy Problam o Constant o Sometimes | times per day/maonth) o Once only
Oocurs o Other | I
Weather O Fine O Cloudy 9 Raimy O Snowy B Various/Other | I
Outdoor |
]
E 2 | Temperature o Hot o Warm o Coal o Cold (&pprox.  "Fi =CJ
5
% o Place o Highway o Suburbs o Inmer City o Hill {o Up, o Down)
EE o Rough road o Other [ )
%i Engine Temp. o Cold 8 Warming up B After warming up o Any temp.
(§|’£ﬂ o Other | '
o Starting o Just after starting o ldling o Racing without load
Engine Operation | o Driving | o Constant speed  © Acceleration o Deceleration
o Other | ]
o Engine does .
n:m__t o Engine does not crank o Mo initial combustion o Mo complete combustion
o Difficult to o Engine cranks slowly
"‘E" Start o Other | I
3 .
4 o Incorrect first idle o ldling rpmi is abnormal  [o High o Low [ rpmil
P ldli
S o Rough idiing o Other | )
) —- :
E o Poor o Hesitation o Back fire o Muffler explosion [after fire] O Surging
= Driveability o Knocking o Other | i
E o Engine stall soon after starting o After accelerator pedal depressed
o Engine Stall o After accelerator pedal released o During &/C operation
o When N to D shift o Other | i
o Others
Condithon of Malunction Indicator Lamip o Remains on 0 Sometimes lights up 0 Does not light up
Normal Mode ) .
Diagnastic Trouble {Precheck) o Mormal code o Malfunction code |code |
Code Inspaction ]
Test Mode o Mormal code o Malfunction code [code I
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FiEds

CHECK

DIAGNOSIS SYSTEM
DESCRIPTION

The ECM contains a built—in self—diagnosis system by which
troubles with the engine signal network are detected and a Mal-
function Indicator Lamp on the instrument panel lights up.

By analyzing various signals as shown in a later table (See page
EG—-494) the Engine Control Module (ECM) detects system mal-
functions relating to the sensors or actuators.

In the normal mode, the self-diagnosis system monitors 19 items,
indicated by code No. as shown in EG-494. A malfunction indica-
tor lamp informs the driver that a malfunction has been detected.
The lamp goes off automatically when the malfunction has been
repaired, but the diagnostic trouble code(s) remains stored in the
ECM memory (except for code Nos. 16 and 53). The ECM stores
the code(s) until it is cleared by removing the EFI No. 1 fuse with
the ignition switch OFF.

The diagnostic trouble code can be read by the number of blinks
of the malfunction indicator lamp when TE1 and E1 terminals on
the data link connector 1 or 2 are connected. When 2 or more
codes are indicated, the lowest number (code) will appear first.
In the test mode, 13 items, indicated by code No. as shown in
EG-494 are monitored. If a malfunction is detected in any one of
the systems indicated by code Nos. 13, 21, 22, 24, 25, 26, 27, 35,
41, 47, 71 and 78 the ECM lights the malfunction indicator lamp
to warn the technician that a malfunction has been detected. In
this case, TE2 and E1 terminals on the data link connector 2
should be connected as shown later. (See page EG-492).

In the test mode, even if the malfunction is corrected, the malfunc-
tion code is stored in the ECM memory even when the ignition
switch OFF (except code Nos. 43 and 51). The also applies in the
normal mode. The diagnostic trouble mode (normal or test) and
the output of the malfunction indicator lamp can be selected by
connecting the TE1, TE2 and E1 terminals on the data link con-
nector 2, as shown later.

A test mode function has been added to the functions of the self—
diagnosis system of the normal mode for the purpose of detecting
malfunctions such as poor contact, which are difficult to detect in
the normal mode. This function fills up the self—diagnosis system.
The test mode can be implemented by the technician following the
appropriate procedures of check terminal connection and opera-
tion described later. (See page EG—-492)
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Diagnosis Inspection (Normal Mode)
MALFUNCTION INDICATOR LAMP CHECK

1. The Malfunction Indicator Lamp will come on when the
ignition switch is turned ON and the engine is not running.
HINT: If the malfunction indicator lamp does not light up, pro-
ceed to troubleshooting of the telltale light RH (See page
BE-48).

2. When the engine is started, the malfunction indicator lamp
should go off.
If the light remains on, the diagnosis system has detected a
malfunction or abnormality in the system.

DIAGNOSTIC TROUBLE CODE CHECK

1. Turn ignition switch ON.

2. Using SST, connect terminals between TE1 and E1 of data
link connector 1 or 2.
SST 09843-18020

3. Read the diagnostic trouble code from malfunction indicator
lamp.
HINT: If a diagnostic trouble code is not output, check the TE1
terminal circuit (See page EG-598).

As an example, the blinking patterns for codes; normal, 12
and 31 are as shown on the illustration.

4. Check the details of the malfunction using the diagnostic
trouble code table on page EG—-494.

5. After completing the check, disconnect terminals TE1 and
E1, and turn off the display.
HINT: In the event of 2 or more malfunction codes, indication
will begin from the smaller numbered code and continue in
order to the larger.
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Diagnosis Inspection (Test Mode)

Compared to the normal mode, the test mode has an in-
creased sensing ability to detect malfunctions.

It can also detect malfunctions in the starter signal circuit, the
IDL contact signal of the throttle position sensor, air condi-
tioning signal and park/neutral position switch signal.
Furthermore, the same diagnostic items which are detected
in the normal mode can also be detected in the test mode.

DIAGNOSTIC TROUBLE CODE CHECK

1.

o

Initial conditions.

(a) Battery voltage 11 V or more

(b) Throttle valve fully closed

(c) Transmission in neutral position

(d) Air conditioning switched OFF

Turn ignition switch OFF

Using SST, connect terminals TE2 and E1 of the data link
connector 2.

SST 09843-18020

Turn ignition switch ON.

HINT:

®  To confirm that the test mode is operating, check that the
malfunction indicator lamp flashes when the ignition
switch is turned to ON.

* If the malfunction indicator lamp does not flash, proceed
to troubleshooting of the TE2 terminal circuit on page
EG-598.

Start the engine.

Simulate the conditions of the malfunction described by the

customer.

After the road test, using SST, connect terminals TE1 and E1

of the data link connector 2.

SST 09843-18020

Read the diagnostic trouble code on malfunction indicator

lamp on the telltale light RH (See page EG—-491).

After completing the check, disconnect terminals TE1, TE2

and E1, and turn off the display.

HINT:

®*  The test mode will not start if terminals TE2 and E1 are
connected after the ignition switch is turned ON.

* When the engine is not cranked, diagnostic trouble
codes "43” (Starter signal) output, but this is not
abnormal.

. When the automatic transmission shift lever is in the "D”,
"2", "L” or "R” shift position, or when the air conditioning
is on or when the accelerator pedal is depressed, code
"51" (Switch condition signal) is output, but this is not
abnormal.
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TOYOTA break-out-box

DIAGNOSTIC TROUBLE CODE CHECK

USING TOYOTA HAND-HELD TESTER

1. Hook up the TOYOTA hand-held tester to the DLC2.

2.  Read the diagnostic trouble codes by following the prompts
on the tester screen.

Please refer to the TOYOTA hand-held tester operation’s manual

for further details.

DIAGNOSTIC TROUBLE CODE
CLEARANCE

1. After repair of the trouble areas, the diagnostic trouble code
retained in the ECM memory must be cleared out by
removing the EFI No.1 fuse (30A) from R/B No.2 for 10
seconds or more, with the ignition switch OFF.

HINT:

® Cancellation can also be done by removing the negative
(-) terminal cable from the battery, but in this case, other
memory systems (clock, etc.) will also be cancelled out.

e If it is necessary to work on engine components
requiring removal of the negative (—) terminal cable from
the battery, a check must first be made to see if a
diagnostic trouble code has been recorded.

2. After cancellation, road test the vehicle to check that a normal

code is now read on the malfunction indicator lamp.

If the same diagnostic trouble code appears, it indicates that

the trouble area has not been repaired thoroughly.

ECM DATA MONITOR USING TOYOTA
HAND-HELD TESTER

1. Hook up the TOYOTA hand-held tester to the DLC2.

2. Monitor the ECM data by following the prompts on the tester
screen.

HINT: TOYOTA hand-held tester has a "Snapshot” function which

records the monitored data.

Please refer to TOYOTA hand-held tester operator’s manual for

further detalils.

ECM TERMINAL VALUES
MEASUREMENT USING TOYOTA
BREAK-OUT-BOX AND TOYOTA

HAND-HELD TESTER

1. Hook up the TOYOTA break—out—box and TOYOTA
handheld tester to the vehicle.

2.  Read the ECM input/output values by following the prompts
on the tester screen.

HINT: TOYOTA hand-held tester has a "Snapshot” function. This

records the measured values and is effective in the diagnosis of

intermittent problems.

Please refer to TOYOTA hand-held tester/TOYOTA break—out—

box operator’s manual for further details.
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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 type of the instruments

or other factors.

DTC Number of — - - = = = -
N MIL Blinks Circuit Diagnostic Trouble Code Detecting Condition
0.
- JULL JU-L L Normal No code is recorded
BEDBI
12 N nn. G, NE Signal No “NE” or “G1” and “G2” signal to ECM for 2 sec. or more after
) (No.1) cranking
BE3B31
No NE signal to ECM for 0.1 sec. or more at 1,000 rpm or
more
N . NE signal does not pulse 12 times to ECM during the interval
13 | _ |_|-|ﬂ_|__ G, NE Signal between G1 and G2 pulses
(No.2)
Deviation in G (G1, G2) and NE signal continues for 3 sec. dur-
ing idling (throttle fully closed) after engine warmed up
AEIEET
. . No IGF signal to ECM for 4007 consecutive IGT signals with en-
14 _|-|_|-|_|-|_-|_|__ Ignition Signal gine speed less than 3,000 rpm
AFRE1
16 Annnon | A/T Control Fault in communications between the engine CPU and A/T CPU
ﬂ—”—' '-I-I'-'rl-:-l-l-'— Signal in the ECM
BESEI1
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If a malfunction code is displayed during the diagnostic trouble code check in test mode, check the circuit for
that code listed in the table below (Proceed to the page given for that circuit).

Malfunction
Indicator
1
Trouble Area. Lamp* Memory* 2 See page
Normal Test
Mode Mode
® Open or short in crankshaft position sensor, camshaft
position sensor No.1, No.2 circuit
® Crankshaft position sensor
. ON N.A. EG-515
® Camshaft position sensor No.1, No.2 O
® Starter
e ECM
® Open or short in crankshaft position sensor circuit
® Crankshaft position sensor ON N.A.
e ECM
® Open or short in crankshaft position sensor circuit
* Mechanical system malfunction (skipping teeth of
timing belt, belt stretched) N.A. ON
® Crankshaft position sensor O EG-518
e ECM
* Mechanical system malfunction (skipping teeth of
timing belt, belt stretched) ON NA
* Camshaft position sensor No.1, No.2 o
e ECM
® Open or short in IGF circuit from igniter to ECM
* Igniter ON N.A. O EG-519
e ECM
e ECM ON N.A. X EG-524

*1 2. See page EG-502.
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DTC Number of o . - S .
Kb, MIL Blinks Circuit Diagnostic Trouble Code Detecting Condition
(1) Open or short in heater circuit of main heated oxygen
sensor (Fr) for 0.5 sec. or more.
(2) Main heated oxygen sensor (Fr) signal voltage is reduced to
between 0.35 V and 0.70 V for 90 sec. under conditions
; "Main Heated (@) 0(d): i i ic)*3
21 ] | (2 trip dectection logic)*
- . Oxygen Sensor | (@) Engine coolant temp.: Between 80°C (176°F) and
' Signal 95°C (203°F)
i (b) Engine speed: 1,500 rpm or more
(c) Load driving (Example A/T in Overdrive, (5th for
M/T), A/C ON, Flat road, 80 km/h (50 mph)
(d) Main heated oxygen sensor signal voltage:
Alternating above and below 0.45 V
BE3BAZ
f [N Engine Coolant "Open or short in engine coolant temp. sensor circuit for 0.5
22 | JULJUL Temp. Sensor isepc. or more ° P
Circuit
!va-eaau _ .
24 UL UL !lgsqkpe_ égnsor 'Open or short in intake air temp. sensor circuit for 0.5 sec.
! Signal | or more
BEI302 | o
(1) Main heated oxygen sensor voltage is 0.45 V or less (lean)
for 90 sec. under conditions (a) and (b):
(2 trip dectection logic)*3
(a) Engine speed: 1,500 rpm or more
B Air—Fuel (b) Engine coolant temp.: 70°C or more
26 | _JULJUUUTL | Ratio Lean _ _
Malfunction (2) _Englne speed varies by more than _20 rpm over the preced—
ing crank angle period during a period of 20 sec. or more
under conditions (a) and (b):
(2 trip dectection logic)*4
I (a) Engine speed: Below 950 rpm
R I (b) Engine coolant temp.: 80°C (176°F) or more

*3:  See page EG-503.
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Malfunction
Indicator
1
Trouble Area. Lamp* Memory* 2 See page
Normal Test
Mode Mode
® Open or short in heater circuit of main heated oxygen
sensor ON NA
* Main heated oxygen sensor heater o
* ECM
O EG-525
. Ma!n heated oxygen sensor circuit ON ON
* Main heated oxygen sensor
* Open or short in engine coolant temp. sensor circuit
® Engine coolant temp. sensor ON ON O EG-530
* ECM
® Open or short in intake air temp. sensor circuit
* Intake air temp. sensor ON ON O EG-532
* ECM
® Open or short in Main heated oxygen sensor circuit
* Main heated oxygen sensor
® [gnition system
* ECM
® Onen or short in injector circuit
* Fuel line pressure (injector leak, blockage) ON ON O EG_534
* Mechanical system malfunction (skipping teeth of
timing belt)
® [gnition system
* Compression pressure (foreign object caught in valve)
* Mass air flow meter (air intake)
e ECM

*1 2. See page EG-502
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DTC Number of o . . . »
No. MIL Blinks Circuit Diagnostic Trouble Code Detecting Condition
| Engine speed varies by more than 20 rpm over the preceding
_ i crank angle period during a period of 25 sec. or more
a0 AnAnnn Air—Fuel i under conditions (a) and (b):
26 |_[U_[IIITUTUL | Rratio Rich (2 trip dectection logic)*3
Malfunction (a) Engine speed: Below 950 rpm
(b) Engine coolant temp.: 80°C (176°F) or more
BEIRAF
(1) Open or short in heater circuit of sub heated oxygen sensor
for 0.5 sec. or more
2 L ML Sub Heated (2) Main heated oxygen sensor signal is 0.45 V or more and
7 UL -'L.| Oxygen Sensor sub heated oxygen sensor signal is 0.45 V or less under
Signal conditions (a) 0(c):
(2 trip dectection logic)*3
(a) Engine coolant temp.: 80°C (176°F) or more
(b) Engine speed: 1,5000 rpm or more
BESESE (c) Accel. pedal: Fully depressed for 2 sec. or more
nn Mass Air Flow Open or short in mass air flow meter circuit for 3 sec. or more
31 || . ! .
_I]‘rl'l Meter Circuit with engine speed less than 3,000 rpm
BE3D33
All conditions below are detected continuously for 2 sec. or more:
- e ' (a) Mainfold absolute pressure: 200 kPa (2.0 kgf/cm?2,
a | JL-Il_ LH_ | | Turbo Pressure 29 psi) or more
Malfunction | (b) Thottle valve opening angle: 20° or more
BESE5S I (c) Engine speed: 2,4000 rpm or more
| N Turbo Pressure | Open or short in turbo pressure sensor circuit for 0.5 sec. or
35 i S
—l-l'r"”—l-l" ﬂﬂ -l ~ | Sensor Circuit more
BE3B33
L N Barometric
36 _|_|_ 1 _-|_|_J]_ | | Pressure Open or short in BARO sensor circuit for 0.5 sec. or more
S Sensor Circuit

*3: See page EG-503.
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Malfunction
Indicator
1
Trouble Area. Lamp* Memory* 2 See page
Normal Test
Mode Mode
® Open or short in injector circuit
* Fuel line pressure (injector leak, blockage)
* Mechanical system malfunction (skipping teeth of
timing belt) ON ON O EG-534
® |gnition system
* Compression pressure (foreign object caught in valve)
* Mass air flow meter (air intake)
* ECM
® Open or short in heater circuit of sub heated oxygen
Sensor. ON NA
* Sub heated oxygen sensor o
* ECM
O EG-540
* Open or short in sub heated oxygen sensor circuit
* Sub heated oxygen sensor ON ON
* ECM
® Open or short in mass air flow meter circuit
* Mass air flow meter ON N.A. O EG-544
* ECM
* Actuator (for waste gate valve)
* Short in VSV for waste gate valve circuit ON N.A. O EG-546
* ECM
® Open or short in turbo pressure sensor circuit
® Turbo pressure sensor ON ON O EG-549
* ECM
* ECM ON ON O EG-549

*1 2. See page EG-502.
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DTC _ . . . "
N :\\l/lllllingﬁrrﬂfsf Circuit Diagnostic Trouble Code Detecting Condition
; Throttle Position | Open or short in throttle position sensor circuit for 0.5 sec. or
M J:I-l_lﬂ—-l— Sensor Signal more
BEZI4
No. 1 Vehicle All conditions below are detected continuously for 8 sec. or more:
S éed Sensor (a) No. 1 vehicle speed signal: 0 km/h (mph)
Sip nal (b) Engine speed: 3,000 or more
(fogr AIT) (c) Park/neutral position switch: OFF
42 r-Lmj |-| ﬂﬂ (d) Stop light switch: OFF
No. 1 Vehicle All conditions below are detected continuously for 8 sec. or more:
Speed Sensor (a) No. 1 vehicle speed signal: 0 km/h (mph)
Signal (b) Engine speed: Between 1,500 rpm and 4,000 rpm
(for M/T) (c) Engine coolant temp.: 80°C (176°F) or more
E£3034 (d) Load driving
a3 | _[[[UULJULUL | starter signal No starter signal to ECM
3834
Sub-Throttle . . -
47 | TN TUU . Open or short in sub—throttle position sensor circuit for 0.5 sec.
i P_osmon Sensor or more
BE3534 Signal
Knock Sensor _ )
52 NN N Signal No No.1 knock sensor signal to ECM for 4 crank revolutions
— I (front side) with engine speed between 2,050 rpm and 5,950 rpm
53 E AN Knock Control Engine control computer (for knock control) malfunction at
e . Signal engine speed between 650 rpm and 5,200 rpm
BE3D3E
Knock Sensor _ )
55 UL Uy Signal No No.2 knock sensor signal to ECM for 4 crank revolutions
;53535 - o (rear side) with engine speed between 2,050 rpm and 5,950 rpm
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Malfunction
Indicator
1
Trouble Area. Lamp* Memory* 2 See page
Normal Test
Mode Mode

® Open or short in throttle position sensor circuit
® Throttle position sensor ON ON O EG-552
* ECM
* No.1 vehicle speed sensor
¢ Telltale light RH

. . N OFF OFF EG-556
® Open or short in No.1 vehicle speed sensor circuit O
* ECM
® Open or short in starter signal circuit
® Open or short in ignition switch or starter relay circuit N.A OFF X EG-559
* ECM
® Open or short sub—throttle position sensor circuit
* Sub-throttle position sensor OFF ON O EG-552
* ECM
® Open or short in No.1 knock sensor circuit
* No.1 Knock sensor (loosensess) ON N.A O EG-561
* ECM
* ECM ON N.A X EG-561
® Open or short in No.2 knock sensor circuit
® No.2 Knock sensor (looseness) ON N.A O EG-561
* ECM

*1.2: See page EG-502.
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DTC Number of - . . . "y
No. MIL Blinks . Circuit Diagnostic Trouble Code Detecting Condition
I EGR gas temp. and intake air temp. are 60°C (140°F) or less
_ ifor A/T, 55°C (131°F) or less for 1 04 min. under conditions
o i (a) and (b):
71 | JUUL II\E/IGII? Syt§tem (2 trip dectection logic)*3
afiunction i (a) Engine coolant temp.: 60°C (140°F) or more
I (b) EGR operation possible (Example A/T in 3rd speed (5th for
esss) M/T), A/C ON, 96 km/h (60 mph), Flat road)
! (1) Open or short in fuel pump circuit for 1 sec. or more with
engine speed 1,000 rpm or less
(2 trip dectection Iogic)*3-
(2) Open in input circuit for 1 sec. or more with engine speed
78 |1 l(::uel P?g_p I 1,000 rpm or less
ontrol Signa (2 trip dectection logic)*3
(3) Open or short in diagnostic signal line (DI) fuel pump ECU
with engine speed 1,000 rpm or less
(2 trip dectection logic)*3
HEI937
(1) 3 sec. or more after engine starts, with closed throttle posi— _
Switch Conditi tion switch OFF (IDL1)
51 bl L S;Mr:z:il ondition (2) Park/neutral position switch: OFF
g (Shift position in "R”, "D”, "2", or "L" position)
(3) A/C switch ON
HEXENE |

*1: "ON” displayed in the diagnostic mode column indicates that the Malfunction Indicator Lamp is lit up when
a malfunction is defected. "OFF” indicates that the "CHECK” does not light up during malfunction diag—
nosis, even if a malfunction is detected. "N.A.” indicates that the item is not included in malfunction diag—
nosis.

*2: "O” in the memory column indicates that a diagnostic trouble code is recorded in the ECM memory when
a malfunction occurs. "X” indicates that a diagnostic trouble code is not recorded in the ECM memory even
if a malfunction occurs. Accordingly, output of diagnostic results in normal or test mode is done with the
IG switch ON.
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Malfunction
Indicator
* 1
Trouble Area. Lamp Memory* 2 See page
Normal Test

Mode Mode

* Open in EGR gas temp. sensor circuit
® Short in VSV circuit for EGR

* EGR hose disconnected, valve stuck ON ON O EG-564
* Clogged EGR gas passage
* ECM

® Open or short in fuel pump ECU circuit
® Fuel pump ECU

* Fuel pump OFF ON O EG-568
* ECM power source circuit
* ECM

® A/C switch circuit

® Throttle position sensor IDL circuit
® Park/neutral position switch circuit N.A. OFF X EG-571
® Accelerator pedal and cable
* ECM

*3: This indicates items for which "2 trip detection logic” is used. With this logic, when a logic malfunction is
first detected, the malfunction is temporarily stored in the ECM memory. If the same case is detected again
during the second drive test, this second detection causes the Malfunction Indicator Lamp to light up.
The 2 trip repeats the same mode a 2nd time. (However, the 1G switch must be turned OFF between the
1st trip and 2nd trip).

In the Test Mode, the Malfunction Indicator Lamp lights up the 1st trip a malfunction is detected.

Malfunction detection (1st time) Malfunction detection (2nd time)
(temporarily recorded) (MIL lights up)
i

Driving pattern Diriving pattarn

IG SW IGSW IG SW IG SW
oM OFF  ON OFF
! 1

18t trip




EG-504

ENGINE -

2JZ-GTE ENGINE TROUBLESHOOTING

FAIL-SAFE CHART

If any of the following codes is detected, the ECM enters fail-safe mode.

DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
14 Fuel cut 6 I(_B_F signals detected in 6 consecutive
ignitions
16 Torque control prohibited Returned to normal condition
22 THW is fixed at 80°C (176°F) Returned to normal condition
24 THA is fixed at 20°C (68°F) Returned to normal condition
Volume of air flowing is measured by turbo pressure
31 Sensor to determine injection volume and ignition Returned to normal condition
Timing
34 Fuel cut Returned to normal condition
Turbo
Pressure Fuel cut Returned to normal condition
35 Sensor
BARO Atmospheric pressure is fixed at Returned to normal condition
Sensor 101.3 kPa (760 mmHg, 29.92 in[HQg)
The following must each be repeated at
L . least 2 times consecutively:
41 VTAL is fixed at closed throttle position ©0.1V X VTAL X 0.95V
® IDL: ON
e . The followi t b ted at least 2
VTAZ2 is fixed at wide open throttle . © Toflowing mus © repeated at leas
47 Position times consecutively
*0.1V x VTA2 x 0.95V
52 Max. timing retardation IG switch OFF
53 Max. timing retardation Returned to normal condition
55 Max. timing retardation IG switch OFF

Back—-Up Function

If there is trouble with the program in the ECM and the ignition signals (IGT) are not output from the microcomput-
er, the ECM controls fuel injection and ignition timing at predetermined levels as a back—up function to make

it possible to continue to operate the vehicle.

Furthermore, the injection duration is calculated from the starting signal (STA) and the throttle position signal
(IDL). Also, the ignition timing is fixed at the initial ignition timing, 10°BTDC, without relation to the engine speed.

HINT:

If the engine is controlled by the back—up function, the malfunction indicator lamp lights up to warn the

driver of the malfunction but the diagnostic trouble code is not output.
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DTC Circuit

13 G, NE signal circuit (No0.2)

23 ‘Engine coolant temp. sensor
circuit

24 Intake air temp. sensor circuit

41 Throttle position sensor
circuit

a7 Sub-throttle position sensor

circuit

|

d |
x;_}.%“'iil \

F1H881

=

—

N

L FEE

CHECK FOR INTERMITTENT PROBLEMS

As described in the preceding paragraph, abnormality detection
ability in the test mode is increased compared to that in the normal
mode, so that when intermittent problems occur in the ECM signal
circuits (G1, G2, NE, THW, THA, VTA1, VTA2) shown in the table
below, the appropriate diagnostic trouble code is output.
Accordingly, when the diagnostic trouble codes shown in the table
opposite (13, 22, 24, 41, 47) are output during the diagnostic
trouble code check, and inspection of the appropriate circuits re-
veals no abnormality, check for intermittent problems as described
below.

By checking for intermittent problems, the place where intermittent
problems are occurring due to poor contacts can be isolated.

CLEAR DIAGNOSTIC TROUBLE CODES
See page EG-493.

SET TEST MODE

1. With the ignition switch OFF, using SST, connect the
terminals TE2 and E1 of the data link connector 2.
SST 09843-18020

2. Start the engine and check to see the malfunction indicator
lamp goes off.

PERFORM A SIMULATION TEST

Using the symptom simulation (See page IN-24), apply vibration
to and pull lightly on the wire harness, connector or terminals in the
circuit indicated by the malfunction code.

In this test, if the malfunction indicator lamp lights up, it indicates
that the place where the wire harness, connector or terminals be-
ing pulled or vibrated has faulty contact. Check that point for loose
connections, dirt on the terminals, poor fit or other problems and
repair as necessary.

HINT: After cancelling out the diagnostic trouble code in memory
and set the test mode, if the malfunction indicator lamp does not
go off after the engine is started, check thoroughly for faulty con-
tacts, etc., then try the check again, if the malfunction indicator
lamp still does not go off, check and replace ECM.
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BASIC INSPECTION

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 troubleshoot-

ing.

If there is a problem, and a normal code is displayed, proceed to the matrix chart of problem symptoms on page
EG-514. Make sure that every likely cause of the problem is checked.

1

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

YES

.
NO ) Charge or replace battery.

2

Is engine cranked?

YES

NO Proceed to matrix chart of problem symptom
on page EG-514.

3

Does engine start?

YES

NO > Go to step| 7 .

a4

Check air filter.

Ingide

Remove air filter.

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

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

NG > Repair or replace.
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5 Check idle speed.

B (1) Shift transmission into “N” position.

(2) Warm up engine to normal operating tempera—
ture.
(3) Switch OFF all accessories.
(4) Switch OFF air conditioning.
(5) Connect tachometer test probe to terminal
IG © of data link connector 1.

Check Idle speed.

BId dle speed: 650 = 50 rpm

| Caution|

Biizad

¢ Never allow tachometer test probe to touch
ground as it could result in damage to igniter
and/or ignition coil.

* As some tachometers are not compatible
with this ignition system, we recommended
that you confirm the compatibility of your
unit before use.

NG>

Proceed to matrix chart of problem symp-
toms on page EG-514.

Check ignition timing.

[ RFI
FTIRER

@

(1) Shift transmission into “N” position.
(2) Warm up engine to normal operating tempera—
ture.
(3) Keep the engine speed at idle.
(4) Using SST, connect terminals TE1 and E1 of
data link connector 1.
SST 09843-18020
(5) Connect a timing light clip to the check wire.
(See page EG-20)
| Check ignition timing.
24 Ignition timing: 10 =+ 2° BTDC @ idle
NGB Proceed to page EG-518 and continue to
/ troubleshoot.

—

Proceed to matrix chart of problem symp-
' toms on page EG-514.
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Check fuel pressure.

O

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

(2) Turn ignition switch ON.

(3) Using SST, connect terminals FP and +B of
data link connector 1.

SST 09843-18020

Check that there is pressure in the hose from the fuel
filter.

If there is fuel pressure, you will hear the sound of fuel
flowing.

Never make a mistake with the terminal con-
nection position as this will cause a malfunc-
tion.

NG>

Proceed to page EG-264 and continue to
troubleshoot.

(1) Remove ignition coil (See page 1G—26)

(2) Remove spark plug.

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

(4) Ground the spark plug.

Check if spark occurs while engine is being cranked.
To prevent excess fuel being injected from the injectors

during this test, don’t crank the engine for more than 1
— 2 seconds at a time.

L % Check for spark.
v gl J
r
Hint)
B19749 -

NG )

Proceed to page 1G-21 and continue to trou-
bleshoot.

Proceed to matrix chart of problem symptoms
on page EG-514.
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Pa0032

Fifed 551

Bafore connaction

After connaction

Fermale
Conmector
!

FHLIT

STANDARD VALUE OF ECM TERMINALS

Connectors of the engine control module are waterproof and are
the bolt type.

For waterproof type connectors, in order to measure the voltage
of ECM terminals and the resistance of connected parts, connect
the inspection sub wire harness between the ECM and vehicle
wire harness, then do the inspection.

The inspection method of inserting a tester probe from the other
side of connector significantly reduces the waterproof perfor-
mance.

Disconnect the connector by fully loosening the bolt.

PREPARATION

1. Turn the ignition switch OFF.

2. Turn up the passenger side floor carpet.
(See page EG-324)

3. Remove the ECM protector.

4. Disconnect the connector from the ECM.
After completely loosening the bolt, the 2 parts of the connec-
tor can be separated.

NOTICE:
. Do not pull the wire harness when disconnecting the con-
nector.

. When disconnecting the connector, the ECM’s back—up
power source is cut off, so the malfunction codes, etc. re-
corded in the ECM memory are cancelled.

. Never insert a tester probe or male terminal used for in-
spection purposes into the female terminal of the vehicle
wire harness. Otherwise, the female terminal may be wid-
ened, which can result in faulty connection.

5. Connect SST (check harness "A”) between the ECM and
connector of the vehicle wire harness.
SST 09990-01000
HINT: The arrangement of the check connector terminals are
the same as those of the ECM.
See page EG-511.

6. Disconnect the SST.
SST 09990-01000

7. Reconnect the connector to the ECM.

(@) Match the male connector correctly with the female
connector, then press them together.

(b) Tighten the bolt.
Make sure the connector is completely connected by tighten-
ing the bolt until there is a clearance of less than 1 mm (0.04
in.) between the bottom of the male connector and the end
of the female connector.

8. Install the ECM protector and floor carpet.
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STANDARD VALUE OF ECM TERMINALS

ECM Terminals

Fedia
Symbols (Terminals No.) | STD Voltage (V) | Condition
BATT (A33) — ET1 (BGD) 8-~ 14 Always N
HESW (A1) .
+B ME'II:I — E1(B&9) | 8-14 IG switch ON
VCC (B41) — E2 (BES) | 45 - BB IG switch ON
|I 0~ 3.0 IG switch ON and apply vacuum to the
IDL1 (BE4) — E2 (BBS) | i throttle opener Throttle valve fully closed
2~ 14 | IG switch ON  Throttle valve fully open
0-30 IG switch ON Sub-throttle valve fully closed
IDL2 (B63] — E2 (BES) : Y EORE
8~ 14 | |G switch ON  Sub-throttle valve fully open
03~ og | IGswichON
VIAL (B30 ool ' Main or sub-throttle valve fully closed
WTAZ (B42) 2.9 — 4.9 IG switch ON
' ' | Main or sub-throttle valve fully open
THA (B45) — E2 (BBS) 0.5 - 1.4 I(clll;%g),Fl)ntake airtemp.0°"C (32°F)to 80 °C
THW (B44} — E2 |B65) 0.2 ~ 1.0 'f;g’%fgggli;omam temp. 60°C (140°F) to
STA (B77) — E1 (B69) 6.0 or more Cranking
#10 (B20}, # 20 (B18) 8- 14 IG switch ON 1
w30 (818}, #40(817) — EO1 (BB Pulse generation -
#50 (B16), #60 (B15) (See page EG-583) ing
IGT1 {BST], IGT2 (BEEG) 8~ 14 IG switch ON
IGT3 |BEG), IGT4 (B54) — E1(BBD) Pulse generation _
IGTS BS3), IGTB (852) (See page EG-521) 99
4.6 - 5.5 IG switch ON
IGF (BE8) — E1|BE3 Pulse generation | .
(See page EG-521) Y9
G1(B28 — G1 o (Ba) Pulse generation | .
NE (B27} — NE &) (B7) Pag :
M-REL (A24] — E1 (BG3) _ 8-~ 14 IG switch ON
Below 1.5 IG switch ON
FPC (4221 — E1 (BE3) Pulse generation i
) 145 ~ 6.5 | o9
~ DI{AZ1) — E1(869) 7.0ermore | Iding
EVAF (B74) — ED1 (BBO) 94~ 14 IG switch ON
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Symbols (Terminals No.) STD Voltage (V) Condition
Below 2.0 Idling
EGR (B75)-£01 (B8O) 9014 Engine speed at 3,500 rpm
VG (B66)—-E21 (B28) 0.701.7 Idling

ISC1 (B35), ISC2 (B34)

— EO1 (B8O)
ISC3 (B33), ISC4 (B32)

Pulse generation
(See page EG-586)

Idling when A/C switch ON or OFF

VF1 (B29)-E1 (B69)

1.803.2

Maintain engine speed at 2,500 rpm for 2
minutes after warming up then return to Idling

OX1 (B48), OX2 (B47)-E1 (B69)

Pulse generation
(See page EG-529)

Maintain engine speed at 2,500 rpm for 2
minutes after warming up

Below 3.0 Idling
HT1 (B71), HT2 (B72)—E01 (B80) 9014 IG switch ON
Pulse generation _
KNK1 (B50), KNK2 (B49)-E1 (B69) (See page EG-563) Idling
IG switch ON
ot14 Other shift position in "P”, "N” position
NSW (B76)-E1 (B69) ,
003.0 IG switch ON

Shift position in "P”, "N” position

SP1 (A2)—E1 (B69) Pulse generation IG switch_C_)N
(See page EG-556) | Rotate driving wheel slowly
TE1 (A20)-E1 (B69) 9014 IG switch ON
TE2 (A19)-E1 (B69) 9014 IG switch ON
W (A6)—E1 (B69) 9014 Idling
003.0 IG switch ON
OD1 (A12)-E1 (B69) 9014 IG switch ON
A/C (A34)-E1 (B69) 7.5 14 A/C switch OFF
0015 A/C switch ON (At idling)
ACMG (A23)-E1 (B69) 003.0 A/C switch ON (At idling)
9014 A/C switch OFF
FPU (B73)—E01 (B80) 9014 IG switch ON
Below 2.0 Restarting at high engine coolant temp.
ELS (A15)-E1 (B69) 7.5014 Defogger switch and taillight switch ON
0015 Defogger’s switch and taillight switch OFF
VSV1 (B40)-E1 (B69) Below 3.0 Immediately after racing
9014 Idling
VSV2 (B39)-E1 (B69) Below 3.0 For 2 sec. after IG switch ON to OFF
9014 Idling
VSV3 (B38)-E1 (B69) 9014 Idling
Idling (for M/T)
Below 3.0 Idling and shift position "P”, "N” position
PMC (B60)-E1 (B69) (for AT)
Idling and other shift position "P”, "N”
o4 posi'gon (for A/T)) P
PM1 (B62)-E2 (A65) 2.303.0 IG switch ON
18024 IG switch ON and apply vacuum 26.7 kPa

(200 mmHg, 7.9 in Hg)
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REFERENCE VALUE OF ECM DATA

HINT: ECM data can be monitored by TOYOTA hand-held
tester.

1. Hook up the TOYOTA hand-held tester to DLC2.

2. Monitor ECM data by following the prompts on the tester
screen.

Please refer to the TOYOTA hand-held tester operator’s manual

for further details.

REFERENCE VALUE

A/T shifting in "D” position
Ignition switch ON (Engine off)

ltem Inspection condition Reference value
Engine cold to hot Gradually decreases
INJECTOR Engine idling at normal operating temp.*! Approx. 1.8 msec.
IGNITION Increase engine speed Gradually increases
Engine idling at normal operating temp..*1 20 030 steps
IAC STEP # A/C switch ON Step increases

Step increases
Approx. 125 steps'

ENGINE SPEED

RPM kept stable (Comparison with tachometer)

No great changes

Engine idling at normal operating temp..*1

Approx. 3.8 g/s

other than "P” or "N”

MAF Increase engine speed Gradually increases
ECT Engine at normal operating temp. 75-95°C (185-203°F).*2
Closed throttle position Below 5°
THROTTLE Wide open throttle Above 70°
From closed throttle position to wide open throttle Gradually increases
VEHICLE SPD (DCU(:Ir:?);rrig/(I)r:]gwith speedometer) No large differences
TARGET A/FL Engine idling at normal operating temp. 2.50 +1.25 v*3
A/F FB LEFT RPM stable at 2,500 rpm with normal operating temp. ON
KNOCK FB Depress throttle pedal suddenly during idling ON
STA SIGNAL During cranking ON
CTP SIGNAL Closed throttle position ON
A/C SIGNAL AJC switch ON ON
PNP SIGNAL * When shifting from "P” or "N” position into a position GEAR

OxL

RPM stable at 2,500 rpm with normal operating temp.

RICH LEAN is repeated

*1: Al accessories and A/C switched OFF

*2:|f the engine coolant temp. sensor circuit is open or shorted, the ECM assumes an engine coolant temp.

value of 80°C (176°F).
*3: When feedback control is forbidden, 0 V is displayed.

x4 AT only
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MATRIX CHART OF PROBLEM SYMPTOMS

When the malfunction code is not confirmed in the diagnostic trouble code check and the problem still can not

be confirmed in the basic inspection, proceed to this matrix chart and troubleshoot according to the numbered
order given below.

r. - - r.T r.T —F
. . o
. ¥[al v i elelglalglalela b alalnlolSi8lw
| See page 12190 29992 %020 ST G I3
' OlOloioolololololololololn OO0z W=
'ul — —Ti0 -UJ'EJD-EJD'UJ'UJ L L L T T uJ“&.:) === tWr<imr=
| - =
[=]
I'. = gl |8
| s gl 12 |3
', Suspect area = '6: = | ° § ) =
} =) o 'S = 8 | 5 ) % O
I| 3. | S|E| 3 9 R=] ? S > o w
| 8 | mia|8g | 3¢ EEga || P
\ ol 5s5ig 5 | 5% =8i- = . 318
- =2 m =9 | S| @ ~'T o
v ogel 2%F |59 o Bl2lBl=|L|E Qe
\ 155 _|8l8]%]el<|3|5l5]518|E]2 s
RHEE AR E SR N
‘ | F D 3 B o= S|l > SRR ale
' Symptom -%f%§§§%§%§.§8§§2%§§%%|3
L 7 i~ ol &
glElx|21Z (21586 218|0 8|2BI2|EIC|8S
SlO|IZ2|8|0| gL =R E SISl a|S|a E . c
B Sh|lmald |lwlalS<CT>S|RI d|2a|lD0 =]
Engine does not crank 2 1 3
B - T | |
& | No initial combustion 1 3| 214
[ = = S IS I ——
o8 i ]
Q %! No complete combustion o | 1 IFYERE |
—_ - — | |
Engine cranks normally 1 o | 7123 | I : I &4 : ]
e T T ] T 1 |
§ . Cold engine | | 1 1| | | ‘41213 &5
E _ 1.1 . | T 1
0O ® Hot engine 1 b (5|2 |4 3 [ 7|6
1 - . _
| Incorrect first idle | | 1 | |2 |
o | High engine idle speed | 1[(5(4]6 2 3
£ . - -
< | Low engine idle speed | 7 34 Bl6|1|5 2
o
<] S - |
& | Rough idiing 3 51 14|28 &l1olal7
Hunting 3 1 4 2|5
> Hesitation/Poor acceleration 2 1 3 4 B 5(T|6 9
5 §| Muffler explosion (after fire) 1 4 3.2
O ‘= - - - -
o DJ Surging 1 ) 2 | 3
i Soon after starting | 2 3|1 |
. - . I
1 -
T | After accelerator pedal depressed P2y ! 1 |
n — L _
% i After accelerator pedal released i 1 1 | ! ! 1|2 ] 3
o ook — 1 . =
W | During A/C operation bl : RN [ 2| | 3
- |
- T T r 1 1 ] 1
ifti | ,
When shifting N to D | | 1 I | | | 2 | ! L
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CIRCUIT INSPECTION
DTC 12 G NE Signal Circuit (No.1)

- CIRCUIT DESCRIPTION ]

Camshaft position sensors (G1 and G2 signals) are mounted on the intake side of the cylinder head
and the crankshaft position sensor (NE signal) is mounted on the oil pump body. These sensors consist
of a timing rotor and pick up coil.

The G1, G2 timing rotors have 1 tooth each on their outer circumference and are mounted on the intake
camshaft.

When the intake camshaft rotates, the protrusion on the timing rotors and the air gap on the pick up
coil change, causing fluctions in the magnetic field and generating an electromotive force in the pick
up coil.

The NE timing rotor has 12 teeth and is mounted on the crankshaft. The NE signal sensor generates
12 NE signals per engine revolution. The ECM detects the standard crankshaft angle based on the G1,
G2 signals, and the actual crankshaft angle and the engine speed by the NE signals.

. Cylinder Head

Front Air Gap
- . _ -

& ; N 1Y
. --‘Lr.}r y i lIlll --.'.F-l..:..__'-'ll
) ! 3 i
rﬂlql'll Camshaft Position Imake /7 ﬁ<
Sensor No, 2 1521
Camshaft Position Sansor o ,-""lr Camshaft Posmion
Moo 1 #5310 Timing Rotar Sansor

{ Timing Aotor

Crankshaft Timing Pullay =
Febid FIBO21
Fibaza
DTC No. Diagnostic Trouble Code Detecting Condition ' Trouble Area

e Open or short in crankshaft position
sensor, camshatft position sensor No.1, No.2
12 No “NE” or “G1” and “G2” signal to ECM for 2 sec. circutt -
or more after cranking Crankshaft po_s_|t|0n sensor
Camshaft position sensor No.1, No.2
Starter
ECM
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— WIRING DIAGRAM
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INSPECTION PROCEDURE

:i' ‘1._; :..-
L !

Check crankshaft position sensor, camshaft position sensors No.1, No.2.

For Crankshaft Position Sensor

P
i e
N N

123481
P27

For crankshaft position sensor, remove crankshaft posi-
tion sensor (See page 1G-30).

For camshaft position sensor No.1, No.2, disconnect
camshaft position sensor No.1 No.2 connectors.

Measure resistance of crankshaft position sensor, cam-
shaft position sensor No.1 and No.2.

TT—— Resistance
Cold B3s —~ 1,400 5 MWD
4] -
ga”.‘fhaﬂ 985 ~ 1,600 8 | Aisan
osition
Sensor Hot | 1,060 ~ 1,645 Q| ND
- 1.266 — 1,890 0| Aisan
B3is ~ 1,400 51 [ n}
Camshaft Cold 1388 ~ 1.6000 | Awsan
Position Sensor S
No.land No.2 | Hgr | 1-980 ~ 18450 ND
1,265 = 1,890 0 | Aisan

“Cold” is from — 10°C (14°F) to 50°C (122°F) and “Hot”
is from 50°C (122°F) to 100°C (212°F).
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¢ During cranking or idling, check waveforms between
terminals G1, G2 and G1 x, G2 x, NE and NE x of
engine control module.

- HINT: The correct waveforms are as shown.
20 maec_/Division (ldling)

FIEN1E

NG Replace crankshaft position sensor, camshaft
position sensor No.1, No.2.

i Check for open and short in harness and connector between engine control
module and each sensor (See page IN-30).

NG Repair or replace harness or connector.

Inspect sensor installation and teeth of timing rotor.

Atk
NG Tighten the sensor. Replace timing rotor (Intake
camshatft, crankshaft timing pulley).

Check and replace engine control module.
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DTC 13 G NE Signal Circuit (No.2)

CIRCUIT DESCRIPTION
Refer to G, NE signal circuit (No.1) on page EG-515

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
® Open or short in crankshaft position
No NE signal to ECM for 0.1 sec. or more at sensor circuit
1,000 rpm or more ® Crankshaft position sensor
* ECM

® Open or short in crankshaft position
sensor circuit

13 NE signal does not pulse 12 times to ECM * Mechanical system malfunction (skipping
during the interval between G1 and G2 pulses teeth of timing belt, belt stretched)
® Crankshaft position sensor
* ECM

* Mechanical system malfunction (skipping
teeth of timing belt, belt stretched)

® Camshaft position sensor No. 1, No.2

* ECM

Deviation in G (G1, G2) and NE signal
Continues for 3 sec. during idling
throttle fully closed after engine warmed up

INSPECTION PROCEDURE

{'Iiuu?";*'r
;i', :1 Inspect sensor installation. Check if any teeth of NE signal plate are broken.

‘ \ Tighten sensor.
0K NG > Replace timing rotor.

Qﬂ;ﬂ Check valve timing (Check for loose and jumping teeth of timing belt
T (See page EG-33)).

S——m———

\‘EEJ NG > Adjust valve timing (repair or replace timing belt).

‘Check for intermittent problems.
(See page EG-505)
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DTC 14 Ignition Signal Circuit
CIRCUIT DESCRIPTION

The ECM determines the ignition timing, turns on Tr; 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 Tr, turns on.
When it reaches the ignition timing, the ECM turns Try 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.

Figa1a

Eal:l::r'.-l

| Maoine Filbar

e

<

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
. . ® Open or short in IGF circuit from igniter to
No IGF signal to ECM for 4 07 consecutive P 9
. . . ECM
14 IGT signals with engine speed less than _
3,000 rpm * lgniter
' * ECM
— WIRING DIAGRAM
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o — S T ® t-‘.r.E"-J
_T Spark P g 2(12 1 67 l@l
I oleo G | T o R 1 _
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L e ||
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4 I;1 = B0 H:.H 10 ] a GRG fE—‘\iGTd
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INSPECTION PROCEDURE

Check for spark.

o

|
|

|

(1) Remove ignition coil. (See page 1G—26)
(2) Remove spark plug.
(3) Install the spark plug to the ignition coil, and connect
the ignition coil connector.
(4) Ground the spark plug.

u Check if spark occurs while engine is being cranked.
m To prevent excess fuel being injected from injectors dur-

ing this test, don’t crank the engine for more than 1—2
seconds at a time.

NG >Gutusta-p|_T_J.

Check for open and short in harness and connector in IGF signal circuit

between engine control module and igniter (See page IN-30).

NG ) Repair or replace harness or connector.

Disconnect igniter connector and check voltage between terminal IGF of
engine control module connector and body ground.

oM

BEAGLI FIBE1

55T

|

(1) Disconnect igniter connector.
(2) Connect SST (check harness “A”).
(See page EG-510)
SST 09990-01000
(3) Turn ignition switch ON.

“ Measure voltage between terminal IGF of engine con- .
trol module connector and body ground.

Voltage: 4.5 —5.5V

0K > Replace igniter.

Check and replace engine control module.
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Check voltage between terminal IGT (1

connector and body ground.

[16) of engine control module

BEGHEY
Fiads

. START

M
il

U

(B) 67, 58, 65, 54

IGT1, IGTZ, IGT3, IGT4, IGTS, IGTE

Connect SST (check harness “A”).
(See page EG-510)
SST 09990-01000

Measure voltage between terminal IGT (1 [06) of engine
control module connector and body ground when en-
gine is cranked.

Voltage: 0.5— 1.0V
(Neither 0 V nor 5 V)

IGT1, IGF Signal Wawveforms

| | S I | .
mrl RENEE '.”m'“

20 meec. Divizglon (Idling)

‘Reference | INSPECTION USING OSCILLOSCOPE

« During idling, check waveforms between termi—
nals IGT1, IGF and E1 of engine control module.

HINT: The correct rectangular waveforms are as
shown, IGT2, IGT3, IGT4, IGT5 and IGT6
signal waveforms are same as IGT1 signal
waveform.

NG | Go to step

ol

| Check voltage between terminal 2 of igniter connector (12) and body ground.

ON and START

| IE Disconnect igniter connector.
B Measure voltage between terminal 2 of igniter connec-
'| tor (12) and body ground, when ignition switch is turned
to “ON” and and “START” position.
#lq \oltage: 9— 14V
NG > Check and repair igniter power source circuit.
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ﬁ“ Check for open and short in harness and connector between ignition
™ | switch and ignition cail, ignition coil and igniter (See page

IN—30).

NG > "Repair or replace harness or connector.

Check ignition coil.

P11TEE

Disconnect ignition coil connector.

(See page 1G-23)

Measure resistance between terminals of ignition coil

connector.
m Registance
Cold | 0.54 — 0.840
Haot | 0.68 -~ D98 0

““Cold” is from — 10°C (14°F) to 50°C (122°F) and “Hot” is
"from 50°C (122°F) to 100°C (212°F).

IReplace igniter.

NG } Replace ignition coil.
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F,‘"' | Disconnect igniter connector and check voltage between terminal
. IGT (1 06) of engine control module connector and body ground.

START Disconnect igniter connector.
EIET E Measure voltage between terminal IGT (1 06) of engine
B 5 control module connector and body ground when engine
| = .
is cranked.
iy o
—— - BI§ \oltage: 05—1.0V
Ty (B) 57, 56, 55, 54 (Neither 0 V nor 5 V)
IGTT, IGT2, IGT3, IGT4, IGTS, GTE
BEEE5a
ALEIS] I
Reference | INSPECTION USING OSCILLOSCOPE
I5T1, IGF Signal Waveforms
L1 | 2 v/Div. « During idling, check waveforms between terminals
IGT1, . . | R | g IGF1, IGF and E1 of engine control module.
u'l b ﬂ| HINT: The correct rectangular waveforms are as shown,
IGE ' IGT2, IGT3, IGT4, IGTS5 and IGT6 signal wave—
' | I. ‘ _ f I . ” forms are same as IGT1 signal waveform.
0 I 11
20 msec Division (ding)

Felas2
OK >I Replace igniter.

.| Check for open and short in harness and connector in IGT (1 [16) signal
b circuit between engine control module and igniter (See page IN—-30).

NG > Repair or replace harness or connector.

Check and replace engine control module. ‘
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DTC 16 A T Control Signal Malfunction
CIRCUIT DESCRIPTION

The signal from the A/T CPU retards the ignition timing of the engine during A/T gear shifting, thus momentarily
reducing torque output of the engine for smooth clutch operation inside the transmission and reduced shift
shock.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
16 Fault in communica.tions between the engine « ECM
CPU and A/T CPU in the ECM

If the ECM detects the diagnostic trouble code "16” in memory, it prohibits the torque control of the A/T which
performs smooth gear shifting.

INSPECTION PROCEDURE

Lx

Brarhs

Are there any other codes (besides Code 16) being output?

1|I"'E5> Go to relevant diagnostic trouble code chart.

Replace engine control module.
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DTC 21 Main Heated Oxygen Sensor Circuit

— CIRCUIT DESCRIPTION 7

To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three—-way
catalytic converter is used, but for 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
exhaust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large electro-
motive force: 1V).

The ECm judges by the electromotive force from the oxygen sensor whether the air—fuel ratio if RICH
or LEAN and controls the injection duration accordingly. However, if malfunction of the oxygen sensor
causes an output of abnormal electromotive force, the ECM is unable to perform accurate air—fuel ratio
control.

The main heated oxygen sensor include a heater which heats the Zirconia element. The heater is con-
trolled by the ECM. When the intake air volume is low (the temperature of the exhaust has is low) current
flows to the heater to heat the sensor for accurate oxygen concentration detection.)

Armosphere [ Ideal Air-Fuel Mixture

,,I-. " Flange |
fJ Platinum Electrode ‘_-_‘___-\

2

[ F]

=

Ul Solid Electrolyte pei

£ rﬁ) (Zirconla Element) 3

= Platinum Electrode E

- Heater B

) =

= Coating (Ceramic) b,
I
. Richer = Ajr Fuel Ratic — Leaner
Fid 8 3
5EON7H Exhaust Gas
DTC No. | Diagnostic Trouble Code Detecting Condition Trouble Area |
¢ Open or short in heater circuit of main heated
(1) Open or short in heater circuit of main heated oxygen sensor

oxygen sensor for 0.5 sec. or more. Main heated oxygen sensor heater

ECM

| (2) Main heated oxygen sensor signal voltage is
| reduced to be 0.35 V and 0.70V for 60 sec.
under condition (a) O(d):
(2 trip detection logic)*1
21 (a) Engine coolant temp.: Between 80°C
| (176°F) and 95°C (203°F)
(b) Engine speed: 1,500 rpm or more
(c) Load driving (Example A/T in
overdrive (5th for M/T), A/C ON, Flat
road, 80 km/h (50 mph))
(d) Main heated oxygen sensor signal
voltage: Alternating above and below
0.45V

Main heated oxygen sensor circuit
Main heated oxygen sensor

*'' See page EG-503.
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CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.

(b) To check that the malfunction is corrected when the repair is completed confirming that diagnostic trouble
code is no longer detected.

Malfunction: Main Heated Oxygen Sensor Deterioration

Wehicle Speed]

. Detection
B0 km/h (50 miph) = ) i
B KB (80 MPRT b ettt D |
i
{
-! |
‘ ;
N
Idling & (¢
IG SW OFF 1 !
Fin&ES 3 min, Bl o= 2 rmin. Timel

It is vital that this test routine is adhered to detect the malfunction:
(1) Disconnect the EFI No.1 fuse (30 A) for 10 sec. or more, with IG switch OFF. Initiate test
mode (Connect terminal TE2 and E1 of data link connector 2 with IG switch OFF).
(2) Start the engine and warm up with all ACC switch OFF.
(3) Idle the engine for 3 min.
(4) Accelerate gradually within the range 1,300 (11,7700 rpm (centered around 1,500 rpm) with
the A/C switch ON and D position for A/T (5th for M/T).
HINT: e« Ensure engine rpm does NOT fall below 1200 rpm.
» Gradually depress the accelerator pedal at a suitable rate to comply with the test re—
quirements on the above graph.
* Never allow engine rpm to drop at any time during the test.
(5) Maintain the vehicle speed at 64 — 80 km/h (40 — 50 mph).
(6) Keep the vehicle running for — 2 min. after starting acceleration.
HINT: If a malfunction exists, the Malfunction Indicator Lamp will light up after approx. 60 sec.
from the start of acceleration.

NOTICE: If the conditions in this test are not strictly followed, detection of the malfunc—
tion will not be possible.
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— WIRING DIAGRAM

Engine Contrel Madule

e
i

| |
. Y vy I — | 1 & ﬁ%:w_
& ihig BR W 452%1 ”
3 = | —Eg)

2 3
Al fe.2 l Kain Heatad | i || = E1
2y Oxygen Sensor| =
=
& Li 1
200N 1 4 | 71wt
| _ B-L 35
i L . 1
| 47 = EQ
R-L R-L H.L ax2
-C:{ ¥ - Py
| qE:jl @ ,Drata Link
Cannsgios 2
RiB Mo, 2 ENGLLE ~E1
Sulb Heared 7 1
i =
Sensor | 7 I 13'1":1‘
Fi
| T & mu n AW
7 " |
_BA ,E- ":'x!- o] g Eim
3
Ea-11uryE| 3| _@ " IE
I D.al:u Link
I ?F Comnesiod 1
-+ =

FIGR1N

INSPECTION PROCEDURE

d .:’ Check voltage between terminals HT1 of engine control module
. ® .1 connector and body ground.

oN Connect SST (check harness “A").
- (See page EG-510)
SST 0999001000

. I Measure voltage between terminals HT1 of engine
control module connector and body ground.

Voltage: 9 — 14 V

oK >Eutnm|: 3
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2' Check main heated oxygen sensor heater.

Disconnect main heated oxygen sensor connector.

‘I Measure resistance between terminals 1 and 2 of
main heated oxygen sensor connector.

B3 Resistance: 11 — 16  at 20°C (68°F)

(AL EE]

NG > Replace main heated oxygen sensor.

Check and repair harness or connector between
main relay and main heated oxygen sensor, main
heated oxygen sensor and engine control module.

3 Check voltage between terminals HT1 of engine control module connector
%1 and body group_ql_. _

Warm up engine to normal operating temperature.

B Measure voltage between terminals HT1 of engine
control module connector and body ground, when
= engine is idling and racing at 4,000 rpm.

Bl Voltage

Iedlirg LT
Racing at 4,000 rpm 5 — 14

EEA n the 4,000 rpm racing check, continue engine
racing at 4,000 rpm for approx. 20 seconds or
more.

Fiau& s

@ 0K > Replace main heated oxygen sensor.*

* ltis probable the oxygen sensor has deteri—

Check and replace engine control module. orated. Usually, this cannot be confirmed by
k visual inspection.
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Reference j INSPECTION USING OSCILLOSCOPE

Dx Signal Waveform

1V |
1 1 4 Lo . .
\ \l , * With the engine racing (4,000 rpm) measure
}‘ 1 waveform between terminals OX1 and E1 of
Y ) engine control module.
0w . i 1 HINT: The correct waveform is as shown oscillating
| | between approx. 0.1 V and 0.9 V
200 mses. /Division
1V ! ! I_ If the oxygen sensor has deteriorated, the amplitude of the
¥, voltage will be reduced as shown on the left.
e . »
oW I_
ENNEEREEN

200 maec./Division

prapary
[ oF
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DTC 22 Engine Coolant Temp. Sensor Circuit

— CIRCUIT DESCRIPTION

The engine coolant temperature sensor senses the

coolant temperature. A thermistor built in the sensor {Fig. 11
changes its resistance value according to the coolant -
temperature. The lower the coolant temperature, the #a
greater the thermistor resistance value, and the high- g 10!@ Accaptable
er the coolant temperature, the lower the thermistor 5 ¢
resistance value (See Fig. 1). § 3 L
The engine coolant temperature sensor is connected g .
to the ECM (See wiring diagram). The 5 V power B osi
source voltage in the ECM is applied to the engine = o
coolant temperature sensor from the terminal THW .
via a resistor R. That is, the resistor R and the engine e
coolant temperature sensor are connected in series. =) CRICHNICHEMN TN
When the resistance value of th engine coolant tem- - Temperature “C (*F)
perature sensor changes in accordance with changes
in the coolant temperature, the potential at the termi- Reference
nal THW also changes. Based on this signal, the ECM Engine Coolant ——
increases the fuel injection volume to improve drive- Temp. tance | Yelage
ability during cold engine operation. If the ECM re- aC o) k) (vl
cords the diagnostic trouble code 22, it operates the 20 1—a) 15.0 a3
fail safe function in which the engine coolant tempera- : :
ture is assumed to be 80°C (176°F). 032 5.7 3.4
20 (68) 2.5 2.4
40 (104) 1.2 1.5
60 (140] 0.6 0.9 |
B0 7a) 0.3 0.5
100 {212} 0.2 0.3
DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
i . . (_)pen or short in engine coolant temp.
22 Open or short in engine coolant temp. sensor sensor circuit
circuit for 0.5 sec. or more « Engine coolant temp. sensor

* ECM

—WIRING DIAGRAM

Engine Control Module

Engine Coolant Temp. Sensor T
I, L-¥ ﬁnm; »
1E3]
] 65
‘ NP BRE _._@.E_?_JL
L E1
| S

Fifdaz
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INSPECTION PROCEDURE

HINT: If diagnostic trouble codes "22” (engine coolant temperature sensor circuit), "24” (intake air temperature

sensor circuit) and "41” (throttle position sensor circuit) are output simultaneously, E2 (sensor ground)
may be open.

; 1 Check voltage between terminals THW and E2 of engine control module
%1 connector.

_ON

(1) Connect SST (check harness “A”).
(See page EG-510)
(2) Turn ignition switch ON

] B Measure voltage between terminals THW and
—1q E2 of engine control module connector.
Ty
|Ls o m Emgine Coolant Temp.
P Vaoltage
ZC°h
20 {68)
{Engine is cool) 0.5 ~ 3.4V
80 (176)
-1
Beses3 {Engineg is hot 0.2 oV

OK Check for intermittent problems.
(See page EG-505)

2 Check engine coolant temp. sensor.

Disconnect the engine coolant temp. sensor con-
nector.

Measure resistance between terminals.

ld

o 0K | Resistance is within Acceptale Zone on chart.
iy =
O3 .
_ 'u. ™ Engine ?:—_T-:.? Temg Fedasilinfren
il Acceptable ’
S . f,f” 20 48 $— Bk
E ol BT 7E .2 = Ol kil
m i
B oor
e
=3 0 3 & -ﬂ-\:\.ll:l“:ﬂ
Fla178

B TR LR IS AT PR FF R Tﬁl"ﬁD- u': f"Fi

NG > Replace engine coolant temp. sensor.

3 Check for open and short in harness and connector between engine control
module and engine coolant temp. sensor (See page IN—-30).

NG > Repair or replace harness or connector.

Check and replace engine control module.
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DTC 24 Intake Air Temp. Sensor Circuit
CIRCUIT DESCRIPTION

The intake air temp. sensor is built into the mass air flow meter and senses the intake air temperature. The struc-
ture of the sensor and connection to the ECM is the same as in the engine coolant temp. sensor shown on page
EG-530.

If the ECM detects the diagnostic trouble code "24”, it operates the fail safe function in which the intake air tem-
perature is assumed to be 20°C (68°F).

DTC No. | Diagnostic Trouble Code Detecting Condition Trouble Area
® Open or short in intake air temp. sensor
24 Open or short in intake air temp. sensor circuit ¢ Circuit
for 0.5 sec. or more * Intake air temp. sensor
* ECM

— WIRING DIAGRAM

Engime Control Modulse

Intake Air Temo, Sensor

{inside the Mass Air Flow Meter) 5V
THA

e

..... BR-8 65 g

AT 5
— g

FIE44E
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INSPECTION PROCEDURE

HINT: If diagnostic trouble codes "22” (engine coolant temperature sensor circuit), "24” (intake air temperature
sensor circuit) and "41” (throttle position sensor circuit) are output simultaneously, E2 (sensor ground)
may be open.

1 Check voltage between terminals THA and E2 of engine control module
connector.

(1) Connect SST (check harness “A”).
(See page EG-510)
SST 09990-01000
(2) Turn ignition switch ON

Measure voltage between terminals THW and E2
of engine control module connector.

R Voltage
20 168} 0.5 - 3.4V
B0 (140 0.2 - 1.0V
BEBESS
FIEA 38
0K Check for intermittent problems.
(See page EG-505)

2 Check intake air temp. sensor.

Measure resistance between terminals 3 and 4
of mass air flow meter connector.

Disconnect the mass air flow meter connector.
Mass Air Flow Meter “

Resistance is within Acceptable Zone on chart.

ia

— o Acceptable

ol g . -
- & g -~ Intake Bir terrg

! N 3 = ! ag (F} Rasistance

il ¥ 1 e @ i

t_.-' n;_':-:Ju- g &5 0 |8l 2 3wk

S LI 80 14} 0.4 — 0.7 kit

o

MU o A0 B 8% 1D &
FIBgH1 A1 an At s 1emMp. 70 (°F)

NG Replace intake air temp. sensor (Replace
m mass air flow meter).

3 Check for open and short in harness and connector between engine
control module and intake air temp. sensor (See page IN-30)

NG > Repair or replace harness or connector.

Check and replace engine control module.
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DTC 25 26 Air—Fuel Ratio Lean Rich Malfunction

CIRCUIT DESCRIPTION

See EG-525 for the circuit description.

DTC No. Diagnostic Trouble Code Detecting Condition

Trouble Area

(1) Main heated oxygen sensor voltage is
0.45 V or less (lean) for 90 sec. under
conditions (a) and (b):

(2 trip detection logic)*2

(a) Engine coolant temp.:  70°C (158°F)
or more

(b) Engine speed: 1,500 rpm or more

Open or short in main heated oxygen
sensor circuit

Main heated oxygen sensor

Ignition system

ECM

25 (2) Engine speed varies by more than 20 rpm
over the preceding crank angle period
during a period of 25 sec. or more under
conditions (a) and (b):
(2 trip detection logic).*
(a) Engine speed: Below 950 rpm
(b) Engine coolant temp.: 80°C
(176°F) or
more

Open and short in injector circuit

Fuel line pressure (injector leak, blockage)
Mechanical system malfunction

(skipping teeth of timing belt)

Ignition system

Compression pressure (foreign object
caught in valve)

Mass air flow meter (air intake)

ECM

Engine speed varies by more than 20 rpm over
The preceding crank angle period during a
Period of 25 sec. or more under conditions (a)
And (b):
26 (2 trip detection logic).*
(a) Engine speed: Below 950 rpm
(b) Engine coolant temp.: 80°C
(176°F) or
more

Open and short in injector circuit

Fuel line pressure (injector leak, blockage)
Mechanical system malfunction

(skipping teeth of timing belt)

Ignition system

Compression pressure (foreign object
caught in valve)

Mass air flow meter (air intake)

ECM

*. See page EG-503.
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CIRCUIT DESCRIPTION (Cont'd)

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(@) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that diagnostic

trouble code is no longer detected.

JFI&-I-E-E-

(2) Start the engine and warm up.
(3) Idle the engine for 3 min.

(5) Race the engine at 2,000 rpm for 90 sec.

will not be possible.

Malfunction: Open or Short in Main Heated Oxygen Sensor

Datection

{

(rpmi)
4Imj rpm o g - - i
Ilm[}rpm e RS P Y [ —— S E——
= Al
([T P —— L
g '::1' I .lr]_
IG 5W OFF .

HINT: Before this test, check the feedback voltage for oxygen sensor.
(1) Disconnect the EFI No.1 fuse (30A) for 10 sec. or more, with IG switch OFF. Initiate test mode
(Connect terminal TE2 and E1 of data link connector 2 with IG switch OFF).

90 sec.

(4) Race the engine quickly to 4,000 rpm 3 times using the accelerator pedal.

il

[ (Time)

HINT:  If a malfunction exists, the malfunction indicator lamp will light up during step (4).

NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction
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CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(&) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.

(b) To check that the malfunction is corrected when the repair is completed confirming that diagnostic trouble
code is no longer detected.

IMalfunction: Open or Short in Injector circuit, Injector Leak or Blockage

(rpm)
Detection
_r' I.-"-'H.
110 — 2 E)
G swore| (0
5 min. ] {Tirme)

FIA?a%

(1) Disconnect the EFI No.1 fuse (30A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminal TE2 and E1 of data link connector 2 with
IG switch OFF).

(2) Start the engine and warm up with all ACC switched OFF.

(3) Idle the engine for 5 min.
(After the entine is started, do not depress the accelertor pedal.)

HINT:  If a malfunction exists, the malfunction indicator lamp will light up during the 5 min.
idling period.

NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction
will not be possible.

WIRING DIAGRAM
See page EG-527 for the WIRING DIAGRAM
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INSPECTION PROCEDURE

1 |1 Check voltage between terminals VF1 and E1 of data link connector .

Fihand

I (1) Warm up engine to normal operating tempera—
ture.
(2) Connect terminals TE1 and E1 of data link
connector 1.
(3) Connect positive probe to terminal VF1 and
negative probe to terminal E1 of data link
connector 1.

B (1) warm up the oxygen sensor by racing engine
at 2,500 rpm for about 2 minutes.
(2) Then, still maintaining engine at 2,500 rpm,
count how many times voltmeter fluctuates
need between 0 and 5 V.

i Result d__d_—--;!
| Meedle flsctuates B times or oK
mara far avery ten seconds
Continue ar O W o WG Typa |
Continue at 5 | WG Type N

NG
Typa 1

T:ﬁ E> Go 1o ﬂBD‘IEL

| 2 | Check voltage between terminals OX1 and E1 data link connector 1.

‘Warm up engine to normal operating temperature.

E Measure voltage between terminals OX1 and E1
of data link connector 1 when engine is suddenly
raced to full throttle.

The voltage should be 0.5 V or higher at| east
once.

|
Inspection should not take linger than 1 second.

e ——

OK > Go to step l__T_I
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Check for open and short in harness and connector between engine

# control module and main heated oxygen sensor, engine control module
.+ | and data link connector 1 (See page IN-30).

NG > Repair or replace harness or connector.

.| Check each item found to be a possible cause of problem.

Main heater oxygen sensor signal
continues at 0 V

Son
Possible Cause

1

Faulty sensor installation -

z Air leakage EG-261
3 Misfire IG-21 )
4  Fuel system EG-568
5 " Injector circuit EG-583
& | Characteristics deviation EG—536
| in engine coolant temp. sensor I
L
Characteristics deviation
! l in intake air temp. sensor EG_532|
L
| Characteristics deviation in mass |
8 | air flow meter EG 54‘:'
a l Valve timing EG-33

Check each circuit found to be a possible cause of trouble according to the results of the check in !
or &1 . The numbers int he table below show the order in which the checks should be done.

NG > Repair or replace.

Check compression (See page EG-9).

NG > Repair or replace.

installed?

m Does malfunction disappear when a good main heated oxygen sensor is

@ _

YES ) Replace main heated oxygen sensor.

Check and replace engine control module.




EG-539
ENGINE - 2JZ-GTE ENGINE TROUBLESHOOTING

Check each item found to be a possible cause of problem.

= = e - o=

Check each circuit found to be a possible cause of trouble according to the results of the check in
E#l . The numbers int he table below show the order in which the checks should be done.

- - T -
Main heater oxygen sensor signal Main heater oxygen sensor .
_ continues at 5.0 V signal is normal Possibla Causa Sen page
. 7 Injector circuit EG-583
3 Misfire IG-21
B 4 Valve timing EG-33
1 Air leakage EG-261
1 2 Fuel system EG-568
Characteristics deviation in mass
s | 8 air flow meter EG_544|
- . . 1
Characteristics deviation
3 5 in engine coolant temp. sensor EG_530|
- — N - St — |
Characteristics deviation
4 o in intake air temp. sensor EG_532|

NG ) Repair or replace.

‘a Check compression (See page EG-9).

NG > Repair or replace.

9 Does malfunction disappear when a good main heated oxygen sensor is
- =¥ | installed?

YES > | Repair main heated oxygen sensor.

(3]

Check and replace engine control module.
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DTC 27 Sub Heated Oxygen Sensor Circuit

CIRCUIT DESCRIPTION

The sub heated oxygen sensor is installed on the exhaust pipe. Its construction and operation is the same as
the main heated oxygen sensor on page EG-525.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
® Open or short in heater circuit of sub heated
(1) Open or short in heater circuit of sub oxygen sensor
heated oxygen sensor for 0.5 sec. or more * Sub heated oxygen sensor heater
* ECM

(2) Main heated oxygen sensor signal is 0.45 V
or more and sub heated oxygen sensor

27 signal is 0.45 V or less under conditions
(a) ~ (c): ® Open or short in sub heated oxygen sensor
(2 trip detection logic).* circuit
(a) Engine coolant temp.: 80°C (176°F) ® Sub heated oxygen sensor
or more * ECM

(b) Engine speed: 1,500 rpm or more
(c) Accel. pedal: Fully depressed for 2
sec. or more

*. See page EG-503.
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— CIRCUIT DESCRIPTION (Cont’d)

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

diagnostic trouble code is no longer detected.

(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that

Malfunction: Open or Short in Sub Heated Oxygen Sensor

86 km/h
(B mphl- N A

80 ~ B8 km/h @

Detection

B0 ~ 55 mphl B B
|

Idling -
1G 5w OFF

®

@

10 min. or mora

Flasa?

IG switch OFF).

will not be possible.

(2) Start the engine and warm up with all ACC switched OFF.

(3) Drive the vehicle at 80 088 km/h (50 (055 mph) for 10 min. or more.
(4) Stop at a safe place and idle the engine for 2 min. or less.

(5) Accelerate to 96 km/h (60 mph) with the throttle valve fully open.

2 min. or less

(1) Disconnect the EFI No.1 fuse (30A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminal TE2 and E1 of data link connector 2 with

| HINT:  If a malfunction exists, the malfunction indicator lamp will light up during step (5).

(Time)

I NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction
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— WIRING DIAGRAM

Ergine Control Moduls

B-R

AiE Mo, 2

A/E Na, 2

Fibais

INSPECTION PROCEDURE

HINT: When other codes are output in addition to 27 at the same time, check the circuits for other codes first.

Check voltage between terminal HT2 of engine control module connector
and body ground.

. ON (1) Connect SST (check harness “A").
e (See page EG-510)

SST 09990-01000

(2) Turn ignition switch ON.

u Measure voltage between terminal HT2 of
engine control module connector and body
ground.

Voltage: 9 — 14V

BEAHS]
Fingn

@ u[{}mmmp.
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Check sub heated oxyten sensor heater.

F11483

Disconnect sub heated oxygen sensor connector.
(See page EG-321)

B Measure resistance between terminals 1 and 2 of
sub heated oxygen sensor connector.

B Resistance: 11— 16  at 20°C (68°F)

NG > Replace sub heated oxygen sensor.

Check for open and short in harness and connector between EFI main
replay and engine control module (See page  IN-30).

NG>

Repair or replace harness or connector.

Check and replace engine control module.

Check voltage between terminal HT2 of engine control module connector

and body ground.

Flaads

ECM

Warm up engine to normal operating temperature.

s5T B} WMeasure voltage between terminal HT2 of engine
control module connector and body ground, when
engine is idling and racing at 3,500 rpm.

@

Voltage
Idling ow
Racing at 3,500 rpm 89— 14v

OK > Replace sub heated oxygen sensor.*

Check and replace engine control module.

*.Itis probable the oxygen sensor has deteri—
orated.
Usually, this cannot be confirmed by visual

inspection.
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DTC 31 Mass Air Flow Meter Circuit
— CIRCUIT DESCRIPTION

The mass air flow meter is an air flow meter which uses a platinum hot wire. The hot wire air flow meter
works on the principle that when the electrically heated platinum hot wire is positioned inside the intake
air bypass, the intake air volume can be calculated according to the change in the hot wire temperature.
This change in temperature is measured by the thermistor at the rear of the hot wire. And feedback from
the circuit maintains the hot wire at a set temperature by controlling the current flowing through the hot
wire. This current flow is then measured as the output voltage of the air flow meter. The circuit is
constructed so that the platinum hot wire and the thermistor provide a bridge circuit, with the power transis-
tor controlled so that the potential of (A) or (B) remains equal to maintain the set temperature.

B+

Power Transistor

marmiste
\ Platinum Hot Wire

y
(B) .. Dutput
Valtage

"y,
Platinum Hot Thermistor
,-L. Wira
FIGEZE FEaT
DTC No. | Diagnostic Troubls Code Detecting Condition Trouble Ares

® Open or short in mass air flow master

Open or short in mass air flow meter circuit for r ﬁ ireuit
31 3 sec. or more with engine speed less than circul _
* Mass air flow meter
3,000 rpm
* ECM

If the ECM detects diagnostic trouble code “31”", it operates the fail safe function whereby the turbo
pressure sensor is used, making it possible to continue to drive the vehicle.

|— WIRING DIAGRAM a8 No.2 Engine Contral Module
e o~ iy
o
T e L1 I
1
(e w7} OB gy GR é—g}““

. EFI Maln Relay | MAREL
n!:‘ o
sEAd
i 11

R/B No.2

W-B

EFl No.1

| v-r BB vg .
Ty '[’; __T_"""
28

E1
e —

w

? Mass Air Flow Meter

FiEsa
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INSPECTION PROCEDURE

Check voltage between terminals VG and E21 of engine control module
connector.

—— ey

(1) Connect SST (check harness “A”).
(See page EG-510)
SST 09990-01000
(2) Start engine.

= Measure voltage between terminals VG and E21 of
engine control module connector while engine rpm
at idling.

Bl \oitage: 0.7 — 17V

FBa53

@ OK > Check and replace engine control module

' 2 Check voltage between terminal 1 of mass air flow meter connector and
body ground.

.. ON I (1) Disconnect the mass air flow meter connector.
| (2) Turn ignition switch ON.

Measure voltage between terminal 1 of mass air
flow meter connector and body ground.

i Voltage: 9 — 14 V

NG Check and repair mass air flow meter power
source circulit.

1 Check for open and short in harness and connector between engine
| control module and mass air flow meter (See page IN—-30).

NG > Repair or replace harness or connector.

- Replace mass air flow meter.
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DTC 34 Turbo Pressure Malfunction

FEST4

— CIRCUIT DESCRIPTION

To control maximum turbocharging pressure the turbocharger system includes a waste gate valve con-
trolled by an actuator. The actuator is controlled by the manifold pressure which is duty controlled by the
VSV based on signals from the ECM.
If the ECM detects the below diagnosis conditions, it operates the fail safe function in which the ECM
stops fuel injection.

WSV for Waste
Gate Valve Waste Gate Valve

Air Cleanar -

Actuator

Diagnostic Trauble Cade Detecting Condition Trouble Area

34

All conditions below are detected continuously
for 2 sec. or more:
(2) Manifold absolute pressure: ® Actuator (for waste gate valve)
200 kPa (2.0 kgf/cm?, 29 psi) or more | ® Short in VSV for waste gate valve circuit
(b) Throttle valve opening angle: * ECM
20° or more
(c) Engine speed: 2,400 rpm or more
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EG-547

— WIRING DIAGRAM

Engine Control quult

E;LW%EL

VSV for Waste

[
EFI M#n Ralay

RiB
Mo, 2
M
=
Battary

Fla®sT

Gate Valve

GR

EM

-E-E-I-

II-HEL

INSPECTION PROCEDURE

(R ¥

(1) Check actuator hose connection.

(2) Disconnect actuator hose.
(3) Using SST, apply pressure to the actuator.
SST 0999200241

n Waste gate valve operate smoothly.

B[ Overation pressure:
119 kpa (1.2 kgflcm 2, 17.3 psi) or less

NG) Replace actuator.
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————

Check operation of VSV for waste gate valve.

24l
sbinle

smrre——

(1) Remove VSV.
(2) Disconnect VSV connector.

K8 Check operation of VSV for waste gate valve when
battery positive voltage is applied and released to
the VSV terminals.

m Battery positivie voltage is applied:
Air from port E is flowing out through port F.
Battery positive voltage is applied:
Closed air passage from E to F.

PH1381
P11380

e —

-
NG > "Replace VSV for waste gate valve.

Check voltage terminals PMC of engine control module connector and
body ground.

~ ON (1) Connect SST (check harness “A").
/ (See page EG-510)

SST 09990-01000

(2) Turn ignition switch ON.

I3 Measure voltage between terminals PMC of engine
control module and ground.

B[ \voltage: 9— 14V

Check and repair hamess and connector be-
NG } tween VSV for waste gate valve and engine
control module.

Check and replace enginie control module.
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DTC 35 Turbo Pressure Sensor Circuit Barometric Pressure (BARO)
Sensor Circuit

CIRCUIT DESCRIPTION

HINT DTC 35 is used to indicate malfunctions in the turbo pressure sensor circuit or BARO sensor circulit.

1. TURBO PRESSURE SENSOR

This sensor detects the air intake chamber pressure and converts the pressure reading into a voltage which
is used to control the turbo pressure by the ECM.

If the ECM detects the below diagnosis conditions, it operates the fail safe function in which the ECM stops
fuel injection at engine speed 2,400 rpm or more and throttle opening angle 20° or more.

DTC No. Circuit Diagnostic Trouble Code Detecting Condition Trouble Area
Turbo ® Open or short in turbo
Open or short in turbo pressure sensor pressure sensor circuit
35 Pressure A
circuit for 0.5 sec. or more ® Turbo pressure sensor
Sensor « ECM

2. BARO SENSOR

This sensor is built into the ECM. It is used to detect the atmospheric (absolute) pressure and outputs corre-
sponding electrical signals. Fluctuations in the air pressure cause changes in the intake air density which
can cause deviations in the air—fuel ratio. The signals from BARO sensor are used to make corrections for
the fluctuations. If the ECM detects the below diagnosis conditions, it operates the fail safe function in which
the atmospheric pressure is assumed to be 101.3 kPa (1.03 kgf/cm?, 14.7 psi).

DTC No. Circuit Diagnostic Trouble Code Detecting Condition Trouble Area

BARO Open or short in BARO sensor circuit for
Sensor 0.5 sec. or more

35 * ECM
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— WIRING DIAGRAM
Engine controd Modula
-"" R
BV
Turbo Pressure Sensor
41
L-A .-'"E_g"'- VCC
N
B
52
B-Y .-"'E_E"'- FM1
WA
65
BR-B .r"E_g“'u E2
R
E1
BARD
Sensor
LS s
FIGRG]

INSPECTION PROCEDURE

HINT: DTC 35 indicates trouble in the BARO sensor circuit or turbo pressure sensor circuit. Because all func—
tions of the BARO sensor circuit are built into the ECM, it is not possible to check this circuit.
However, if no problem is found in the turbo pressure sensor circuit, it can be concluded that the problem
is in the BARO sensor circuit.

(1) Connect SST (check harness “A”).
(See page EG-510)
SST 09990-01000
(2) Turn ignition switch ON.

C Measure voltage between terminals VCC and E1
of engine control module.

Voltage: 45 —55V

BEBHSY
L)

r
NG > Check and replace engine control module.
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h e
-*-l'-il.'-n

Check voltage between terminals PM1 and E2 of engine control module.

oM

BEBHED
FIEgE

B Tunm ignition switch ON.

B Measure voltage between terminals PM1 and E2
of engine control module.

E@ \oltage: 2.3 —3.0V

(3]

OK > ‘Check and replace engine control module.

i B
ST
Pl E

'Check for open and short in harness and connector between engine control
rmodule and turbo pressure sensor (See page  IN-30).

NG > Repair or replace harness or connector.

‘Replace turbo pressure sensor.
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DTC 41 47 Throttle Position Sensor(s) Circuit

— CIRCUIT DESCRIPTION

The throttle position sensor is mounted in the throttle
body and detects the the throttle valve opening angle.
When the throttle valve is fully closed, the IDL contacts
in the th_rottle position sensor are on, so the voI_tage at Throttle Position Engine Control Module
the terminal IDL of the ECM becomes 0 V. At this time, Sensor BY

a voltage of approximately 0.7 V is applied to the termi- " =

nal VTA of the ECM. When the throttle valve is opened, vee B_; '

the IDL contacts go off and thus the power source volt- VTA
age of approximately 12 V in the ECM is applied to the /
terminal IDL of the ECM. The voltage applied to the ter- DLL 1.
minal VTA of the ECM increases in the proportion to " E2
the opening angle of the throttle valve and becomes
approximately 3.2 — 4.9 V when the throttle valve is ful- -
ly opened. The ECM judges the vehicle driving condi-

tions from these signals input from the terminals VTA

and IDL, and uses them as one of the conditions for de- Finas
ciding the air—fuel ratio correction, power increase
corrections and fuel—cut control etc. The sub-throttle

position sensor is built and operates in the same way

as the main throttle position sensor. This sensor is

used for traction control. The sub-throttle valve is

opened and closed by the sub-throttle actuator ac-

cording to signals from the TRAC ECU to control the

engine output.

DTC Na, Dlamu:_l_in Trobule Code Detecting Condition Troubla Area

® Open or short in throttle position sensor
41 Open or short in throttle position sensor circuit circuit

for 0.5 sec. or more * Throttle position sensor
* ECM

® Open or short in sub—throttle position
47 Open or short in sub—throttle position sensor sensor circuit
circuit for 0.5 sec. or more e Sub-throttle position sensor
i * ECM

HINT:

Diagnostic trouble code 41 is for the throttle position sensor circuit.
Diagnostic trouble code 47 is for the sub—throttle position sensor circuit.

* When the connector for the throttle position sensor(s) is disconnected, diagnostic trouble code 41
or 47 is not displayed. Diagnostic trouble code 41 or 47 is displayed only when there is an open
or short in the VTA signal circuit of the throttle position sensor(s).

* Signals from the throttle position sensor(s) are also input to the TRAC ECU, so when a malfunc—
tion occurs on the TRAC side, code 41 or 47 may be displayed.
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— WIRING DIAGRAM

Engine Control Module

&V

Throttla Position Sensor

FEaTe
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INSPECTION PROCEDURE

HINT:

. If diagnostic trouble code 41 is displayed, check throttle position sensor circuit. If diagnostic trouble code
47 is displayed, check sub-throttle position sensor circuit.

. If diagnostic trouble code "22” (engine coolant temperature sensor circuit), "24” (intake air temperature
sensor circuit) and "41” (throttle position sensor circuit) are output simultaneously. E2 (sensor ground) may
be open.

Check voltage between terminals VTAL, 2, IDL1, 2 and E2 of engine control
module connector.

(1) Connect SST (check harness “A”).
(See page EG-510)

SST 09990-01000

(2) Turn ignition switch ON.

(3) For throttle position sensor, disconnect the vacuum
hose from the throttle body, then apply vacuum to
the throttle opener.

(See page EG-292)
(4) For sub-throttle position sensor, remove intake air

{ ;_:-"“. ON duct and disconnect sub-throttle valve step motor
WA connector.
Measure voltage between terminals VTAL, 2, IDL1,
2 and E2 of engine control module connector when
III.: the (sub-) throttle valve is opened gradually from
|{:~J: the closed condition.
| [
Terminal VTAl — E2 | IDL1 — E2
“Throttle Valve WTAZ —EZ | IDL2 — E2
Fully Closed 0.3 -08V | 00— 3.0V
| Fully O 3.2 —-48Y — 14V
E2. IDL1, IDL2 L pen g

B The voltage should increase steadily in proportion
to the throttle valve opening angle.

BEBESY FIEtOy

ﬂ.K Check for intermittent problems.
(See page EG-505)
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EG-555

y
3oLy

4 {E2]

For Sub—Throttle Position Sensor

2 (IDL2)

LR LT,
#3008

P

(1) Remove throttle body. (See page EG—29.1)
(2) For throttle position sensor, apply vacuum to
throttle opener. (See page EG-292)

Measure resistance of each terminal as below table
when the throttle valve is opened gradually from the
closed condition.

“——__Throttle Valve _ Fully Fully
Terminal T Closed {Opened
Throtil 2 WTAT) 03 - 63 |24 = 11.2
Throttle — 4 (E2) k] k1l
IPosition
'Sensor J (1IDLT) Less than 1 MG or

— 4 [E2) 0.5 kit higher
3 IVTAZ) 0.3 - 6.3 | 20 - 10.8
Sub throttle ~ 1 (E2) ki kil
Position -
. 2 IDL2) Less than 1 M or
= 1 I(E2) 0.5 k2 higher

Resistance between terminals 2,3 (VTAL,2) and 4,1

(E2) should increase gradually in accordance with
the throttle valve opening angle.

NG >

Adjust or replace throttle position sensor(s).
(See page EG-292)

IN-30).

Check for open and short in harness and connector between engine control
module and throttle position sensors(s) (See page

NG > Repair or replace harness or connector.

i Check and replace engine control module.
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DTC 42 No. 1 Vehicle Speed Sensor Signal Circuit

— CIRCUIT DESCRIPTION

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

For AIT
All conditions below are detected
Continuously for 8 sec. or more:

(a) No.1 vehicle speed signal: 0 km/h

(mph)
(b) Engine speed: 3,000 rpm or more
(c) Park/neutral position switch: OFF
(d) Stop light switch: OFF

S
— .-".Ef':-:"' Py
Eransmi.ssiun );‘V,,{;: \\%x___...-":’
Al A- utput Shaft 4 __,-". -L - } .
ar TR Pt eom “al L
- - ;
j s U R o
1 I|I | ..-I .-7"-;:-.
— Toitals Light - ’ \ 4
2 - i L -
No.1 Vehicle RH [(Ddometer ! ":‘55 "C.’-{f* -
Speed Sengor and Trip Meter} A ,.a-f;“’f
Driven Gesar '
Mol 1 Vehicle Speed Sensor
FIBBAS Q04381
DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

No.1 vehicle speed sensor
Telltale light RH (Odometer and trip meter)

2 WDy,

WO1458

20 meec./Division

42 ForAT » Open or short in No.1 vehicle speed sensor
All conditions below are detected circuit
Continuously for 8 sec. or more: e« ECM
(a) No.1 vehicle speed signal: 0 km/h
(mph)
(b) Engine speed: Between 1,500 rpm
and 4,000 rpm
(c) Engine coolant temp.: 80°C (176°F)
or more
(d) Load driving
HINT: In test mode, diagnostic trouble code 42 is output when vehicle speed is 5 km/h (3 mph) or
below.
Reference

« Waveform between terminals SP1 and E1 when vehicle
speed is approx. 20 km/h (12mph).

HINT: As the vehicle speed increases, the number of signals
from SP1 increases.
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—WIRING DIAGRAM
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INSPECTION PROCEDURE

and body ground.

Check voltage between terminal SP1 of engirie control module connector

[- 301k

Fles0e ATTEOR

(1) Shift the shift lever to N position.

(2) Jack up one of the rear wheels.

(3) Connect SST (check harness “A”).
(See page EG-510)

(4) Disconnect power steering ECU connector
and cruise control ECU connector.

(5) Turn ignition switch ON.

Measure voltage between terminal SP1 of engine
control module connector and body ground when
the wheel is turned slowly.

Voltage is generated intermittently.

] ‘_UU
ol—— -

Turn the whasl

(&

'i: (See page Be—48)).

'Check operation of odometer and trip meter (telltale light RH

e

DI{>

‘Repair or replace harness or connector between
ECM and telltale light RH.

Check operation of No.1 vehicle speed sensor (See page

BE-46).

‘)

Repair or replace harness or connector between
telltale light RH and No.1 vehicle speed sensor.

(2]

Replace No.1 vehicle speed sensor.
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DTC 43 Starter Signal Circuit
CIRCUIT DESCRIPTION

When the engine is being cranked, the intake air flow is slow, so fuel vaporization is poor. A rich mixture is there-
fore 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.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

® Open or short in starter signal circuit

® Open or short in ignition switch or starter
relay circuit

* ECM

43 No starter signal to ECM

—WIRING DIAGRAM

Engine Control Module
.

B 4 13
; 5T :
?@aaw“ TO—B o B 351 B-W

= lgnition Switch | (fior MSTH ifor AT
J/B No. 1 1 LS
a(1J g{::f“ Neutral
[ Pasition
Switch "
JIB Mol =12 F Switch
418 @
= : B B ALlSTA
| 5_(&9)
2
E1
&
]£
Els
5
& R/B No.2
‘_ "
-
.
1 (2]
@ 10 25 4
L-C })@ L-0 }@ L-0 Q1J—DH”‘D~TTWE
Battery Theft Daterrent
and Door Lock
Contral ECL
= = . .

P1Y 38
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INSPECTION PROCEDURE

HINT:  This diagnostic chart is based on the premise that the engine is being cranked under normal conditions.
If the engine does not crank, proceed to the matrix chart of problem symptoms on page EG-514.

Check output condition of diagnostic trouble code 43.

P ] Setting the test mode.
(1) Turn ignition switch OFF.
(2) Connect terminals TE2 and E1 of DLC2.
(3) Turn ignition switch ON.
(Don't start the engine)
(4) Connect terminal TE1 and E1 of DLC2.

Check if code “43” is output by the malfunction indi-
cator lamp.

Code “43” is output.

Start the engine.
Check if code “43” disappears.

Code “43” is not output.

FIEET4
0K Proceed to next circuit inspection shown on
@ matrix chart (See page Eg-514.)

i rF Check for open in harness and connector between engine control module
| ™ and starter relay (See page IN-30).

NG > Repair or replace harness or connector.

Check and replace engine control module. I
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DTC 52 53 55 Knock Sensor Circuit

i~ CIRCUIT DESCRIPTION =

Knock sensors are fitted one each to the front and rear of the left side of the cylinder block to detect
engine knocking. This sensor contains a piezoelectric element which generates a voltage when it be-
comes deformed, which occurs when the cylinder block vibrates due to knocking. If engine knocking
occurs, ignition timing is retarding to suppress it.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
No No.1 knock sensor signal to ECM for 4 | « Open or short in No.1 knock sensor circuit
52 crank revolutions with engine speed between | ¢ No.1 knock sensor (Looseness)
2,050 rpm and 5,950 rpm e ECM

Engine control computer (for knock control)
53 malfunction at engine speed between 650 rpm | ¢« ECM
and 5,200 rpm

No No.2 knock sensor signal to ECM for 4 | « Open or short No.2 knock sensor circuit
55 crank revolutions with engine speed between | « No.2 knock sensor (looseness)
2,050 rpm and 5,950 rpm e ECM

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

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.

(b) To check that the malfunction is corrected when the repair is completed by confirming that diagnos—
tic trouble code is no longer detected.

Malfunction: Open or short in Knock Sensor

{rpmi)
5‘,D’D’D T[] - mmmm s rrem s s
T 2
Idling ]_I_I}I"'_
IG SW OFF . —
FIR4R1 L-alln'- |Tirne)

(1) Start the engine and warm up.
(2) Idle the engine for 3 min.
(3) With the A/C ON, race the engine quickly to 5,000 rpm 3 times.
(Rapidly depress the accelerator pedal and suddenly release it.)
HINT: If a malfunction exists, the malfunction indicator lamp will light up when sudden racing is
performed.
NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction
will not be possible.
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— WIRING DIAGRAM
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INSPECTION PROCEDURE
HINT:

If diagnostic trouble code 52 is displayed, check No.1 knock sensor (for front side) circuit.

If diagnostic trouble code 55 is displayed, check No.2 knock sensor (for rear side) circuit.
If diagnostic trouble code 53 is displayed, replace engine control module.

L

.| Check continuity between terminals KNK1, KNK2 of engine control module
| connector and body ground.
LOCK (1) Connect SST (check harness “A”).
k (See page EG-510)
sST SST 09990-01000
(2) Disconnect the engine control module con—
nectors.
] Bl WMeasure resistance between terminals KNK1,
o KNK2 of engine control module connector and
'D body ground.
BId Resistance: 1M  or higher
DERGRY
F el
(o] OK ) 6ot ste
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& | Checkknock sensor.

Disconnect knock sensor connector.

Measure resistance between the knock sensor terminal
and body.

] Resistance: 1 M  or higher

F13530

NG > Replace knock sensor (See page EG-316)

Check for open and short in harness and connector between engine control
module and knock sensor (See page IN-30).

NG > Repair or replace harness or connector.

Does malfunction disappear when a good knock sensor is installed?

"fEE) Replace knock sensor. (See page EG-316)

Check and replace engine control module.

Reference INSPECTION USING OSCILLOSCOPE

KMEK Signal Waveform

0.5 WiDiw.

waveform between terminals KNK1, KNK2 of
engine cotrol module and body ground.

HINT: The correct waveform is as shown.

_ |* 1 ] * With the engine racing (4,000 rpm) measure
i

ov

5 msec, /Division

firm that the period of the wave is 123 Qsec.

0.5 ViDiv. T i__ * Spread the time on the horizontal axis, and con
|

1
NRrETen (Normal mode vibration frequency of knock
ov| i !\_ k A A sensor: 8.1 KHz).
ATRI Y J v HINT: If normal mode vibration frequency is not 8.1 KHz,
HdUARES the sensor is malfunctioning.
|

100 p sec./Division

Fias10
Fmnaz
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DTC 71 EGR System Malfunction
— CIRCUIT DESCRIPTION

If even one of the following conditions is fulfilled,

the VSV is turned ON by a signal from the ECM.

This resists in atmospheric air acting on the EGR

valve, closing the EGR valve and shutting off the

exhaust gas (EGR cut—OFF).

* Engine coolant temp. below 50°C (122°F)

* During deceleration (throttle valve closed)

* Light engine load (amount of intake air very
small)

* Engine speed over 4,800 rpm

» Manifold absolute pressure more than 120 kPa
(1.2 kgflcm?, 17.4 psi)

The EGR system is designed to recirculate the exhaust gas, controlled according to the driving condi-
tions back into the intake air—fuel mixture. It helps to slow down combustion in the cylinder and thus
lower the combustion temperature which, in turn, reduces the amount of NOy emission. The amount
of EGR is regulated by the EGR vacuum modulator accordmg to the engine load.

Thegale Valva

] '\

EQR Gas
Tormg. Sardsai

Exhauat Gas

R Watve - EGR
Vacuum
Mnlulance

DTC No. Diagnostic Trouble Code Detecting Condition

Trouble Area

EGR gas temp. and intake air temp. are
60°C(140°F) or less for A/T, 55°C (131°F) or
less for M/T for 1 04 min. under conditions (a)

and (b):
71 (2 trip detection logic)*
(a) Engine coolant temp.: 60°C (140°F) or

more

(b) EGR operation possible (Example A/T in
3rd speed (5th for M/T), A/C ON, 96 km/h
(60 mph), Flat road)

Open EGR gas temp. sensor circuit
Short in VSV circuit for EGR

EGR hose disconnected, valve stuck
Clogged EGR gas passage

*. See page EG-503.

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

tic trouble code is no longer detected.

(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed by confirming that diagnos—
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— CIRCUIT DESCRIPTION (Cont’'d)

‘Malfunction: Open in EGR Gas Temp. Sensor Circuit

(Wehicle Speead)
Cretection

l

88 ~ 98 km/'h
(66 = B0 mph] —reeeesermiennmoneees

.
&

s @
ledlirg - -.;_._1._;.""" ]I'fu_
IG SW OFF L= T : S
min, 4 min. (Time)

FIBGZE

(1) Disconnect the EFI No.1 fuse (30A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminal TE2 and E1 of data link connector 2 with I1G
switch OFF).

(2) Start the engine and warm up.

(3) Idle the engine for 3 min.

(4) With the A/C ON and transmission in 5th position (A/T in 3rd speed) drive at 88 96

km/h (55 60 mph) for 4 min or less. B
HINT: If a malfunction exists, the malfunction indicator lamp will light up during step (4).

NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction
will not be possible.

— WIRING DIAGRAM

Engine Contral Madule

2 v ™
GR 8y VSVior EGR ' . EGH?’
| ’ — @ g
2 2 '
N EQ 1
& 1
R/B No.2 é -FL'- B+
£ -
=
3 - GR I%M-HEL&WW‘—
EGH Gas
Temp. Sensor
R/B No.2 5V
4B
" z BER-Y ) THG
1
Battery BR-B 65 |E
=3 2—.
= E1l

Fiaaaz
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INSPECTION PROCEDURE

#® | and body ground.

Check voltage between terminal EGR of engine control module connector

ssT

(1) Connect SST (check harness “A”).
(See page EG-510)
SST 09990-01000

(2) Warm up engine to normal operating temperature.

Measure voltage between terminal EGR of engine con-
trol module connector and body ground.

Voltage: 9 — 14V

ﬂll[> Go to stap

Check resistance between terminals of VSV for EGR.

Remove VSV for EGR. (See page EG-310)

| Measure resistance between terminals of VSV for
| EGR.

| Resistance: 30 — 34 3 at 20°C (68°F)

NG > Replace VSV for EGR.

Check for open and short in harness and connector between EFI main relay
and VSV for EGR, VSV for EGR and engine control module (See page

IN=30).

NG > Repair or replace harness or connector.

Check and replace engine control module.
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' d Check EGR system (See page EG-180).
NG > ‘Repair EGR system.

Remove EGR gas temp. sensor.

“ Measure resistance between terminals of EGR gas
temp. sensor connector.

Bl Resistance: 64 — 97 3k at 50°C (122°F)
11 — 163 k at 100°C (212°F)
2— 3kat150°C (302°F)

NG > Replace EGR gas temp. sensor.

Check for open in harness and connector between EGR gas temp. sensor
and engine control module. (See page IN-30).

NG > Repair or replace harness or connector.

Check and replace engine control module.
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DTC 78 Fuel Pump Control Circuit
CIRCUIT DESCRIPTION

The fuel pump speed is controlled at 2 steps (high speed, low speed) by the condition of the engine (starting,
light load, heavy load), when the engine starts (STA ON), the engine control module sends a Hi signal (battery

positive voltage) to the fuel pump ECU (FPC terminal).

The fuel pump ECU then outputs Hi voltage (battery positive voltage) to the fuel pump so that the fuel pump

operates at high speed.

After the engine starts, during idling or light loads, the engine control module outputs a Low signal (about 9 V)
to the fuel pump ECU, the fuel pump ECU outputs Low battery voltage (about 9 V) to the fuel pump and causes

the fuel pump to operate at low speed.

If the intake air volume increases (high engine load), the engine control module sends a Hi signal to the fuel

pump ECU and causes the fuel pump to operate at high speed.

less
(2 trip detection logic)*

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
(1) Open or short in fuel pump circuit for
1 sec. Or more with engine speed
1,000 rpm or less
(2 trip detection logic)*
(2) Open in input circuit of fuel pump ECU * Open or short in fuel pump ECU circuit
. . ® Fuel pump ECU
(FPC) with engine speed 1,000 rpm or . N
78 ® Engine control module power source circuit

® Fuel pump
® Engine control module

(3) Open or short in diagnostic signal line (DI)
of fuel pump ECU with engine speed
1,000 rpm or less

(2 trip detection logic)*

*: See page EG-503.

FIGRA

— WIRING DIAGRAM

Engane Controd Module
 am—

=B+
| 3

-AFL

| B g2

1 Fusd Pumg ECL

[+B
!

E

+

B+

11 4 23
e e
1 1 1
W S 0

w5 W

PR




EG-569
ENGINE - 2JZ-GTE ENGINE TROUBLESHOOTING

INSPECTION PROCEDURE

:ﬁf' Check fuel pump operation

(1) Turn ignition switch ON.

(2) Using SST, connect terminals +B and FP of data
link connector 1.

SST 09843-18020

Check that there is pressure in the hose from the fuel
filter.

Fuel pressure can be felt.

BESAST
Fiiadh "-?‘EFUBI Inlet Hose |

HG)Bntnmp 3

Check for open and short in harness and connector between terminals
+B + +B, FP + FP of the data link connector 1 and fuel pump ECU (See
page IN-30).

@ OK > Gotostep | B

Repair or replace harness or connector.

f
ﬁ% Check voltage of terminal +B of data link connector 1.

. ON Turn ignition switch ON.
(o ¥,
“ Measure voltage between terminal +B of data link con-
+B L |j (1] nector 1 and body ground.
v | i
DLC1 BE@ \oltage: 9—14V

Q

FEREG3
FlBRES

| Check for ECM power source circuit (See

NG page EG-576), and check for open in harness
and connector between terminal +B of data

link connector 1 and main relay.
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Check for open and short in harness and connector between terminal FP of
data link connector 1, fuel pump and body ground)See page IN—-30).

@ oK > Repair or replace fuel pump.

Repair or replace harness or connector.

= | Check voltage between terminals 5 (FPC) and 8 (E) of fuel pump ECU con-
- nector.

I

=

"

Bl (1) Remove the LH quarter trim panel.
STARAT (See page EG-323)
(2) Disconnect fuel pump ECU connector.

E Measure voltage between terminals 5 (FPC) and 8 (E)
of fuel pump ECU connector when igintion switch is
turned to START.

E@ \oltage: 45 —55V

BEBOGD
FlaaTs

@ 0K > Replace fuel pump ECU.

Check for open in harness and connector between terminal FPC of engine
control module and terminal 5 (FPC) of fuel pump ECU, terminal 8 (E) of fuel
pump ECU and body ground (See page  IN-30).

NG > Repair or replace harness or connector.

Check for open and short in harness and connector between terminal DI of
engine control module and terminal 6 (DI) of fuel pump ECU
(See page IN-30).

NG > Repair or replace harness or connector.

Check and replace engine control module.
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DTC 51 Switch Condition Signal Circuit
CIRCUIT DESCRIPTION

Park/Neutral Position Switch
The ECM uses the signals from the park/neutral position switch to determine whether the transmission is in park
or neutral, or in some other position.

Air Conditioning Switch Signal
The ECM uses the output from the air conditioning switch to determine whether or not the air conditioning is

operating so that it can increase the idling speed of the engine if necessary.

Throttle Position Sensor IDL Signal
The IDL contacts are mounted in the throttle position sensor, and detects the idle condition.

Trouble Area

(Shift position in "R”, "D", "2" or "1”
position.)
(3) A/C switch ON

DTC No. Diagnostic Trouble Code Detecting Condition
(1) 3 sec. or more after engine starts with
closed throttle position switch OFF * Throttle position sensor IDL circuit
(IDL1) ® Accelerator pedal and cable
o1 (2) Park/neutral position switch: OFF * Park/neutral position switch

® A/C switch circuit
* ECM

HINT: In this circuit, diagnosis can only be made in the test mode.

— WIRING DIAGRAM
Engine Contral Madule
e
B+
irseewls ST 41 g 13 g B-W 78 lusw
e (1D — 3
= ko =
Igniticn Switeh ey P
404 J/8 No.1 Park/MNautral
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JIB Mo.1 = Switch
4018 B 5
g | E }HERII B
2 2
€2 B+
5 1 5 5
o i ) 4 g 31, 34 AT
é E 'IE‘E m'i'lr WG MECA“LH |I1LH
o
i~
2l = 4 Heater Contral AT Amplifier B+
w d: Switch -i
Starter 4 a4 1L
T PR g%
) Throttls
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8 ., 10, .25 4 65
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and Door Lock I
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INSPECTION PROCEDURE

1 | Check output condition of diagnostic trouble code 51.

Setting the test mode.

(1) Turn ignition switch OFF.

(2) Connect terminals TE2 and E1 of DLC2.

(3) Turn ignition switch ON.
(For checking terminal IDL, disconnect the
vacuum hose from the throttle body, then ap-
ply vacuum to the throttle opener (See page
EG-292)).
((For checking terminal A/C, start the engine.)

(4) connect terminals TE1 and E1 of DLC2.

o 'Check if code “51” is output by the malfunction indi-

o e T .} _ .. cator lamp.
O N2 P iy,
\ o m T— Condition Code
IPark/Neutral Posi- IP or N position Mormal
CHECK ttion Switch (PNP) IR, D, 2 or L position | 51
Accelerator pedal Normal*
‘Throttle Position _|r_eleased
sensor (IDL1) Accelerator pedal .
51
'depressed
o , A/C SW ON 61
JAIC Switch (A/C) —
JAIC SW OFF Normal

*. Before the STA signal is input (ST is not ON), diag—
nostic trouble code 43 is also output.

Diagnostic trouble code 42 is output with vehicle speed
5 km/h (3 mph) or below.

HEd &

i IDL1...Go to step [2].
NG | PNP...Go to page Eg-574.
A/C....Go to step [3].

Proceed to next circuit inspection shown on matrix
chart (See page Eg-514).




EG-573

ENGINE - 2JZ-GTE ENGINE TROUBLESHOOTING
Check throttle position sensor.
(1) Remove throttle body.
(See page EG 291)
an (2) Apply vacuum to throttle opener.
(See page EG-292)
B Measure resistance between terminals 3 (IDL1)
and 4 (E2) of throttle position sensor connector.
b Hmaea) 01| Throttle Valve Resistance
7 - Fully closed Less than 0.5 kil
7 J'}“:\"‘w-q 4 (E2) |-.,_a (oLl Opanad 1 M or higher
PIT&&T

NG>

(See page EG-292)

i Adjust or replace throttle position sensor.

I gine control module and throttle position sensor.

I Check and repair harness or connector between en-

Check voltage between terminal
body ground.

A/C of engine control module connector and

(1) Connect SST (check harness “A”).

(See page EG-510)
SST 09990-01000
(2) Start the engine.

Measure voltage between terminal A/C of engine
control module and body ground.

A/C Switch Voltage
OFF 7.5 — 14V
oM 0=15Y

Check A/C compressor circuit.

NG > (See page EG-62)

Check and replace engine control module.
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Park Neutral Position Switch Circuit
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 the
terminal NSW of the ECM is grounded to body ground via the starter relay and theft deterrent ECU, 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 positive battery voltage, the voltage of the ECM
internal power 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.

When the park/neutral position switch is off, code "51” is output in the test mode diagnosis. (This is not abnor-
mal.)

—WIRING DIAGRAM
Engine Control Module
B+
=18 B-W 15 sT 41 g | :ﬁ B-W B %wsw

= L z

lgnition Switch o6
an.d J/B Na.1 Park/Neutral
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JIB No.1 = Switch

401 B
B =y

= [ »{Ex]

® %

5| 1 2 =

2 _,fF i § 1
i Z|A/B No.2 @
al 2| = 1
5 wn
- % d: Starter
<¢ = -
1@
= L0 o L0, 2 Lo 22 2 w-a
L0 iEz 0 [~
Battery Theft Deterrent
and Door Lock
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INSPECTION PROCEDURE

HINT: This diagnosis chart is based on the premise that the engine is being cranked under normal conditions.
If the engine does not crank, proceed to the matrix chart of problem symptoms on page EG-514.

1 | Check output condition of diagnostic trouble code 51.

(1) Connect terminals TE2 and E1 of DLC2.
(2) Turn ignition switch ON.

(3) Crank the engine.

(4) Connect terminals TE1 and E1 of DLC2.

Check if diagnostic trouble code “51” is output
when the shift lever is in the P and D shift positions.

Shift Result

Position IOK NG Type | | NG Type Il
mpn Normal Code:| Code 51 Normal Code
“D" Code 51 Code 51 Normal Code

EIBRTL

NG
Type | > Gotostep| 2 |.
NG &

Type Il > Go to step| 3

Proceed to next circuit inspection shown on matrix
chart (See page EG-514).

2 Check for open in harness and connector between engine control module
' and park/neutral position switch (See page  IN-30).

DI{) Check and replace engine control module.

Repair or replace harness or connector.

3 Check park/neutral position switch (See page_  AT2-101).

HE> Replace park/neutral position switch.

Check and replace engine control module.
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ECM Power Source Circuit
CIRCUIT DESCRIPTION

When the ignition switch is turned on, battery volt-
age is applied to the terminal IGSW of the ECM,
and the main relay control circuit in the ECM sends
a signal to the terminal M—REL of the ECM, switch-
ing on the main relay. This signal causes current to
flow to the coil, closing the contacts of the main
relay and supplying power to the terminal + B of the
ECM.

If the ignition switch is turned off, the ECM contin-
ues to switch on the main relay for a maximum of
2 seconds for the initial setting of the IAC valve.

Engine Control Modubs

EF1 ."'i—“"\
EFI Main
gﬂ'.‘l HE"E‘\'
I 8
M-REL
SR =
| ! |
- IGSW -
AR 2 Igniteon
Fusse Sweitch Main Ralay
Battary Contral
E1 | Circuit

EF1 Muin Raley

RIB MNo.2

EF1 No.1

Be

FIA7AD

PIETAR -
—WIRING DIAGRAM
Engine Control Module
. IGMN B-0
W-R w3 BO o g I aTE i}
Iigmniition JIB Mao.1
Switch
v
B-¥ - B-R »n)
— L Yy I E— —

B-REL

.“—(g]ln
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INSPECTION PROCEDURE

B} connector.

' Check voltage between terminal +B and E1 of engine control module

0N

EEBEE]
Fraa0n

(1) Connect SST (check harness “A”).
(See page EG-510)

SST 09990-01000

(2) Turn ignition switch ON.

Measure voltage between terminal +B and E1 of
engine control module connector.

Voltage: 9 — 14V

DK>

Proceed to next circuit inspection shown on
matrix chart (See page EG-514).

Check for open in harness and connector between terminal E1 of engine
control module and body ground (See page

IN=30).

NG ) Repair or replace harness or connector.

and body ground.

Check voltage between terminal IGSW of engine control module connector

ON

Turn ignition switch ON.

Measure voltage between terminal IGSW of en-
gine control module connector and body ground.

Voltage: 9 — 14V

D'K)Hnm:t-p.




EG-578

— 2JZ-GTE ENGINE TROUBLESHOOTING

JB Mo

IGM Fuse

8 Remove TGN fuse from /B No.1.
= Check continuity of IGN fuse.

B continuity

nents connected to IGN fuse (See Electrical Wir-

N Check for short in the harness and all the compo-
ing Diagram).

1" Check ignition switch.

Bl (1) Remove finish Tower panel and finish lower
panel LH.
(2) Remove heater to register duct No.2.

B check continuity between terminals.
m O 1 continuity

Terminal

- = = 1 2 3 4 ] 7 B
Switch position |

| LOCK
ACC OO
ON o4o0 | odoto
START | OO0 | O -0

NG ) ‘Replace ignition switch.

gine control module.

Check and repair harness and connector between
battery and ignition switch, ignition switch and en-
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Check voltage between terminal M—REL of engine control module connector
and body ground

I Tum ignition switch ON.

B8 WMeasure voltage between terminal M—REL of en-
gine control module connector and body ground.

Bl \Voltage: 9 —14V

NG > Check and replace engine control module.

“ Remove EFI No.1 fuse from R/B No.2.

n Check continuity of EFI No.1 fuse.

EFI Ma.1 Fuan Ft."ﬂ M. 2
(4] B cContinuity
/ @ " L&‘“'

R [
i,

ol
O b

Nogals

Check for short in the harness and all the compo-
NG nents connected to EFI No.1 fuse (See Electrical
Wiring Diagram).
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& Check EFI main relay.

o
T T
k e
\ B
I
|

-
—
gh :

Open Cantinuity

Conthruity

Remove EFI main relay from R/B No.2.
L C

Check continuity between terminals of EFI main
relay shown below.

Terminals 3and 5 Open

Continuity_

Terminals 1 and 2
(Reference value 72 Q)

[ C | (1) Apply battery positive voltage between termi—
nals 1 and 2.
(2) Check continuity between terminals 3 and 5.

m | Terminals 3 and 6 Continuity

NG > | Replace EFI main relay.

s Check for open and short in harness and connector between terminals
- M—REL of engine control module and body ground (See page ~ IN-30).

NG > Repair or replace harness or connector.

I'No.1 fuse and battery.

"'Check and repair harness or connector between EFI 1
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Back Up Power Source Circuit
CIRCUIT DESCRIPTION

Battery positive voltage is supplied to terminal BATT of the ECM even when the ignition switch is off for use by
the diagnostic trouble code memory and air—fuel ratio adaptive control value memory, etc.

— WIRING DIAGRAM

Engime Contral Madule

Y

RiB MNa.2
! B-Y 4 ¥ 33 BATT
—J 24, 2 - }>|EA1I B- {E10} -
EF1 No. 1

Battery

Fesa7E
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INSPECTION PROCEDURE

n Check EFI No.1 Fuse.

“ Remove EFI No.1 fuse from R/B No.2.

B Check continuity of EFI No.1 fuse.

El continuity

Check for short in the harness and all the compo-
nents connected to EFI No.1 fuse (See attached
wiring diagram).

)

and body ground.

Check voltage between terminal BATT of engine control module connector

I Connect SST (check harness “A”).
85T See page EG-510)
LOCHK, SST 09990-01000
BB Measure voltage between terminal BATT of en-
gine control module connector and body ground.
B \oitage: 9— 14V

BEBAS53
L2 ]
Check and repair harness or connector between
NG | engine control module and EFI No.1 fuse, EFI No.1
fuse and battery.

B

-

is turned OFF?

Are the diagnostic trouble codes still in the memory when the ignition switch

NO } Check and replace engine control module.

Proceed to next circuit inspection shown on matrix
chart (See page EG-514).
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Injector Circuit

— CIRCUIT DESCRIPTION 7]

The injectors are located in the intake manifold. They inject fuel into the cylinders based on the signals
from the engine control module.

Reference | |NSPECTION USING OSCILLOSCOPE
» With engine idling measure waveform between terminals # 10 [160 and EO1 of engine control
module.

HINT: The correct waveform is as shown.

Injector Signal Waveform IMagnification)
— 1 I ]
10 WDi\r.l 1| | 'I L]

|

10 WD,

|
—
GND 1 GND |
- S S - L |
100 msee. Division (kling) '//" 1 meee. Division (Idling)

Injection duration

— WIRING DIAGRAM

Engine Cantral Module

-
lgnition Switch

W-H B-
2

RIB o2

AM2

Batvary

i

FlED3E
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INSPECTION PROCEDURE

body ground.

Check voltage between terminals # 10 [160 of engine control module and

EE8a53
FlEa1a

I (1) Connect SST (check harness “A”).
See page EG-510)
SST 09990-01000
(2) Turn ignition switch ON.

&3 WMeasure voltage between terminals # 10 060 of en-
gine control module and body ground.

B \Voltage: 9 — 14V

(%]

uu)amm_

’ j Check AM2 fuse.
.I\.J i |

Remove AM2 fuse from R/B No.2.

K& cCheck continuity of AM2 fuse.

E@ Continuity

i

" Check for short in the harness and all the components
connected to AM2 fuse.
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3 Check resistance between terminals 1 and 2 04, 6 I8 of solenoid resistor
~aF | connector.

I Disconnect solenoid resistor connector.

K3 Measure resistance between terminals 1 and 2 [
4, 6 [18 of solenoid resistor connector.

BI3 Resistance: Approx.6  at20°C (68°F)

F11451

NG > Replace solenoid resistor.

Check and repair harness and connector
between engine control module and battery.

Check for open in harness and connector between terminal E01, EO2 of ECM
connector and body ground (See page  IN-30).

NG > Repair or replace harness or connector.
i

Disconnect injector connector.
See page EG-273)

Measure resistance of injector.

Resistance: Approx. 1.95 at 20°C (68°F)

Check injection volume of injector.
(See page EG-279)

* Injection volume
124 [Dcm?/15 sec.
(7.6 — 8.8 cu in./15 sec.)
Difference between each injector:
Less than 10 cm 3 (0.6 cu in.)
* Leakage
Fuel drop: One drop or less per minute

NG > Replace injector.

Check and replace engine control module.
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IAC Valve Circuit

— CIRCUIT DESCRIPTION

The IAC valve is situated on the intake air chamber In-
take air bypassing the throttle valve is directed to the
IAC valve through a passage.

A step motor is built into the IAC valve. It consists of 4
coils, a magnetic rotor, valve shaft and a valve.
When the current flows to the coils due to signals from
the ECM, the rotor turns and moves the valve shaft for-
ward or backward, changing the clearance between
the valve and the valve seat.

In this way the intake air volume bypassing the throttle
valve is regulated, controlling the engine speed.
There are 125 possible positions to which the valve can
be opened.

Throttle Body

| Intake -
. Air 4
f . Chamber [~ e
|| ((From
YA Throttie
I"::-..; Flow Valve

/ Meter

Cylinder Head
Valve Shaft

FIga73

Reference

&/C Switch OFF — ON
(LAC Valve apen)

I5C1 r\ . o
1 20 0 Dhivg
02 - i 1' -..l. h
isca—p ~ s
I5C4 J"- . 5 >~
- 10 msec. /Division
A Switeh ON -+ OFF
AL Valve close|
N |
ISC1 |
_J 20 WiDiv,
IS0 2 Pt - n=|_| i
::l l P i
B 1 B
S N e W D R

10 msec. Division

Fi k30
FHEIT

INSPECTION USING OSCILLOSCOPE

» With the engine idling measure wave forms

HINT:

The correct waveforms are as shown.

between terminals ISC1, ISC2, ISC3,
ISC4 and EO1 of engine control module
when A/C switch ON or OFF.
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EG-587

— WIRING DIAGRAM
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INSPECTION PROCEDURE
‘l Check IAC valve.
B Disconnect IAC valve connector.
K3 Measure resistance between terminals shown be-
low.
m Terminal Resistance
5 (B1} — 4 i51) 108 - 300
5(B1) — &6 (53} I 1060 — 304
— :I 2 [B21 = 1182} 108 — 304
[ = 2 (B2) — 3 (54 108 — 30
(— S54) g 2

Remove IAC Valve.
o (1) Connect the battery positive lead to terminals
Eﬂ!tl‘;r;' 5 (B1) and 2 (B2), and the negative lead to ter—
minals 4(S1)—1(S2)—6(S3)—3(S4) in that or
der.
(2) Connect the battery positive lead to terminals
 — - 5 (B1) and 2 (B2) and the negative lead to ter—
f—-'-_ minals 3(S4)—6(S3)—1(S2)—4(S1) in that or
[ ' der.
BId (1) The valve moves in the closing direction
(2) The valve moves in the opening direction.
w8
3 |s4) | Bettery

1152) 2 B2)

FIIGR4
F113349
F11384

NG > Replace IAC valve.

z Check for open and short in harness and connector between EFI main relay
and IAC valve, IAC valve and engine control module (See page IN-30).

NG > Repair or replace harness or connector.

Proceed to next circuit inspection shown on ma-
trix chart (See page EG-514).
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Turbo Control Circuit

— CIRCUIT DESCRIPTION 7

[HINT] This turbocharger system has 3 control valves (Exhaust Bypass Valve, Exhaust Gas Control
Valve, Intake Air control Valve). Each valve is controlled by turbo pressure which is controlled
by VSV based on signals from ECM.

1. EXHAUST BYPASS VALVE

This valve controls the opening or closing of the exhaust bypass passage to ensure a smooth
transition from 1 turbo operation to 2 turbo operation.

2. EXHAUST GAS CONTROL VALVE

This valve controls the opening or closing of the No.2 exhaust passage in order to operate No.2
turbocharger.

3. INTAKE AIR CONTROL VALVE

This valve controls the opening or closing of the No.2 intake air passage in order to pass the
charged air from No.2 turbocharger.

Exhaust Gas Control Yalve Exhaust Bypass Valve
Actuator \ Actuator
WEY
- WEY

Intake Air Controd

ff"u’alva

- Actuator

| — WS

[l

FIGBOG
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FIREBRT

—WIRING DIAGRAM

R/B
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B-A
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i G-g 2 [vEvi
.—_ E9)
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GR
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' T

B+
38
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INSPECTION PROCEDURE

Check VSV for Exhaust Bypass Valve

P113T4
P1VITE
PETT
PliETE

Bar

(1) Remove VSV.
(2) Disconnect VSV connector.

(1) Measure resistance between terminals.
(2) Measure resistance between each terminal
and the body.

(1) Resistance: 22 —26  at20°C (68°F)
(2) Resistance: 1 M  or higher

Check operation of VSV when battery positive volt-
age is applied and released to the VSV terminals.

Battery positive voltage is applied:
Air from port E is flowing out through port F.

Battery positive voltage is not applied:
Closed air passage from port E to F.

NG > IReplace VSV for exhaust bypass valve.
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FIE3832
FI1383
Fi1384
Fi1418

Check VSV for Exhaust Gas Control Valve

oK)

NG | Replace VSV for exhaust gas control valve.

(1) Remove VSV.
(2) Disconnect VSV connector.

(1) Measure resistance between terminals.
(2) Measure resistance between each terminal
and the body.

(1) Resistance: 38 —44 at20°C (68°F)
(2) Resistance: 1 M  or higher

Check operation of VSV when battery positive volt-
age is applied and released to the VSV terminals.

Battery positive voltage is applied:
Air from port E is flowing out through port F.

Battery positive voltage is not applied:
Air from port E is flowing out through the air fil-
ter.

—_—
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o980

() et

Battery

(1) Remove VSV.
(2) Disconnect VSV connector.

(1) Measure resistance between terminals.
(2) Measure resistance between each terminal
and the body.

(1) Resistance: 38.5— 445 at20°C (68°F)
(2) Resistance: 1 M  or higher

Check operation of VSV when battery positive volt-
age is applied and released to the VSV terminals.

Battery positive voltage is applied:
Air from port E is flowing out through port F.

Battery positive voltage is not applied:
Air from port E is flowing out through the air
filter.

NG > Replace VSV for intake gas control valve.
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Check voltage between terminal VSV1, VSV2, VSV3 of engine control
module connector and body ground.

N Il (1) Connect SST (check harness “A”).
e (See page EG-510)
(2) Turn ignition switch ON.

SET Measure voltage between terminal VSV1, VSV2,
I3 vsv3 of engine control module connector and
body ground.

Voltage: 9 — 14V

[<TiTeTal

WEW1, VSVZ, VSV3

BESEET
Faar

Check for open and short in harness and connector between EFI main replay
and engine control module (See page IN-30).

NG ) Repair or replace harness or connector.

6.6

Check and replace engine control module.




EG-595
ENGINE - 2JZ-GTE ENGINE TROUBLESHOOTING

VSV Circuit for Fuel Pressure Control

— CIRCUIT DESCRIPTION

The ECM turns on a VSV (Vacuum Switching
Valve) to draw air into the diaphragm chamber
of the pressure regulator if it detects that the
temperature of the engine coolant is too high ECM

during engine starting.
The air drawn into the chamber increases the :

fuel pressure to prevent fuel vapor lock at high n

engine temperature in order to help the en- L T
. I, Manifold 40k

gine start when it is warm.

Fuel pressure control ends approx. 120 sec.

after the engine is started.

Flaass

N Frassure
Ve Regulator

— WIRING DIAGRAM

Engine Control Module

_BR ] BR 1E? WL E?g - 1
WEY lor Fued
GR \é I| Pressure Contral £
B+
&
e GA am.nn
'Eiﬂn.l £
2
&
L iy
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INSPECTION PROCEDURE

——

BY1 340
B340
#1134
[IEETE

-

Check VSV for fuel pressure control.

Srer— e e

(1) Remove VSV.
(2) Disconnect VSV connector.

| (1) Measure resistance between terminals.

| (2) Measure resistance between each terminal |

and the body.

1 (1) Resistance: 33 — 39 at20°C (68°F)
1(2) Resistance: 1 M  or higher

Check operation of VSV when battery positive volt-
age is applied and released to the VSV terminals.

Battery positive voltage is applied:
Air from port E is flowing out through the air fil-
ter.

Battery positive voltage is not applied:
Air from port E is flowing out through port G.

NG > | Replace VSV for fuel pressure control.
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Check voltage between terminal FPU of engine control module

- connector and body ground.
(1) Connect SST (check harness “A”).
_ON (See page EG-510)
[ 7 SST 09990-01000

— (2) Turn ignition switch ON.

Measure voltage between terminal FPU of engine
control module connector and body ground.

Voltage: 9 — 14V

0K Proceed to next circuit inspection shown
on matrix chart (See page Eg-514).

NG > Repair or replace harness or connector.

Check and replace engine control module.
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TE1 TE2 Terminal Circuit
CIRCUIT DESCRIPTION

Terminal TE1 is located in data link connectors 1 and 2. Terminal TEZ2 is located ONLY in data link connector

2

The data link connector 1 is located in the engine compartment and the data link connector 2 is located in the
cabin. When these terminals are connected with the E1 terminal, diagnostic trouble codes in normal mode or

test mode can be read from the malfunction indicator lamp on the telltale light RH.

—WIRING DIAGRAM

BR

Data Link Connector 1

E1l

<28

Figaas

BA |.|1 EElrt .

TE1

¥-L L

¥-L

E|IJ1|

Data Link Connector 2

Engire Conirpd Modubs

20

B4

TE

?n-r

TEZ ¥
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INSPECTION PROCEDURE

HINT: If terminals TE1 and TE2 are connected with terminal E1, diagnostic trouble code is not output or test
mode is not activated.
Even though terminal TE1 is not connected with terminal E1, the malfunction indicator lamp blinks.
For the above phenomenon, the likely cause is an open or short in the wire harness, or malfunction inside

the ECM.
'1. Check voltage between terminals TE1, TE2 and E1 of data link connectors
L8] land2.
ON Turn ignition switch ON. N
I3 (1) For DLC1, measure voltage between terminal
TE1 and E1.
(2) For DLC2 measure voltage between terminals
TE1, TE2 and E1.
B \Voltage: 9 —14V

I

|
BEGAED |
Fla D8
FHYF

@ OK > Check and replace engine control module.

ﬁ' Check continuity between terminal E1 of data link connectors 1, 2 and |
%= | body ground.

| NG > Repair or replace harness or connector.

|
.4 | Check for open and short in harness and connector between engine control

module and data link connectors 1, 2 (See page  IN-30).

NG > Repair or replace harness or connector.

Check and replace engine control module.
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