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Hand—held Tester
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PRE-CHECK

1. DIAGNOSIS SYSTEM
(a) Description

When troubleshocting Multiplex OBD (M-0OBD) ve-
hicles, the only difference from the usual trouble-
shooting procedure is that you need to connect the
vehicle to the hand—held tester, and read off various
data output from the vehicle's engine ECLU.

The vehicle's on-board computer lights up the
check engine warning light on the instrument panel
when the computer detects a malfunction in the
computer itself or in drive system components. In
addition to the check engine warning light lighting
up when a malfunction is detected, the applicable
diagnostic trouble codes are recorded in the engine
ECU memory. (See page DI-14)

it the malfunction has been repaired, the check engine warning
light goes off automatically but the diagnostic trouble codes re-
main recorded in the engine ECU memory.

To check the diagnostic trouble cedes, connect the
hand-held tester to the Data Link Connector 3
(DLC3) on the vehicle or read the number of blinks
of the check engine warning light when TC and CG
terminals on the DLC3 are connected. The hand—
held tester also enables you to erase the diagnostic
trouble codes and activate the several actuators
and check freeze frame date and various forms of
engine data. (For operaling instructions, see the
hand-held tester instruction book.)

The diagnosis system operates in the normal mode
during a normal vehicle use. It also has a check
(test) mode for technicians to simulate malfunction
symptoms and troubleshoot. Some diagnostic
trouble codes use 2 trip detection logic® to prevent
an erroneous delection and ensure thorough the
malfunction detection. By switching the engine
ECU to the check (test) mode using hand-held tes-
ter when troubleshooting, a technician can cause
the check engine warning light to light up for a mal-
function that is only detected once or momentarily.
{hand—held tester only) (See page DI-14)
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= "2 trip detection logic:
When a logic malfunction is first detected, the mal-
function is temporarily stored in the engine ECU
memaory.
If the same malfunction is detected again during the second
drive tesl, this second detection causes the check engine warn-
ing light to light up. The 2 trip repeats the same mode twice time.
(However, the ignition switch must be turned OFF between the
1st trip and 2nd trip).
»  Freeze frame data:
Freeze frame data records the engine condition
when a malfunction is detected, as freeze frame
data records the engine conditions (fuel system,
calculator load, engine coolant temperature, fuel
trim, engine speed, vehicle speed, etc.) when the
malfunction is detected. When troubleshooting, it is
useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or nol,
the air—fuel ratic was lean ar rich, etc. at the time of
the malfunction.
{(b) Check the DLC3.
The vehicle's engine ECU uses 1SO 14230 for commu-
nication. The terminal arrangement of DLC3 complies
with SAE J1962 and matches the 150 14230 format,

DLC3
AD4EED
Terminal Mo, Connectionvollage or Resistance Condition
i Bus -+ LingfPulse genaration During transmission
4 Chassis Ground — Body Ground/® 0oor less Ahways
16 Battery Fositive — Body Ground@ — 14 % Ahways

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

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

. If the communication is still impossible when the tool is
connected to another vehicle, the problem is probably in
the tool itself, so consult the Service Department listed in
the tool’s instruction manual.
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2.  Normal Mode:
INSPECT DIAGNOSIS
(a) Check the check engine warning light.

{1} The check engine warning light comes on when the
ignition switch is turned ON and the engine is not
running.

HINT:
If the check engine warning light does not light up, troubleshoot
the combination meter.

(2} when the engine is started, the check engine warn-
ing light should go off. If the lamp remains on, the
diagnosis system has detected a malfunction or ab-
normality in the system.

(b} Check the DTC using hand-held tester.

NOTICE:

When the diagnosis system is switched from the normal
mode to the check (test) mode, all the DTCs and freeze
frame data recorded in the normal mode will be erased. So
before switching modes, always check the DTCs and
freeze frame data, and note them down.

(1)  Prepare the hand-held tester.

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

(3) Turn the ignition switch ON and the hand—held tes-
ter main switch ON.

(4) Use the hand-held tester to check the DTCs and
freeze frame data. (for operating instructions, see
the hand—held tester’s instruction book.)

{5)  Confirm the details of the DTCs.

{c) Check the DTC not using hand-held tester.
{1} Turn the ignition switch ON.
(2) Using SST, connect terminals 13 (TC) and 4 (CG)
of the DLC3 together.
S5T 09843-18040
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(3) Read the DTC from the check engine warning light.
Mormal As an example, the blinking patterns for codes: nor-
mal, 12 and 31 are as shown in the illustration.

HINT:
I theTC is not output, check the diagnostic connector (DLC3)
circuit (See page DI-98).

{(4)  Check the details of the malfunction using the DTC
chart on page DI-14.
After completing the check, disconnect terminals 13
(TC) and 4 (CG) and turn off the display.

OM ON OM DM

OFF OFF OFF

(.25 sec. 5
0.5 sac. 1.5 500, 12and 31 { j

e oy HINT: m
2 In the event of 2 or more malfunction codes, the indication will
ON | 1 begin from the smaller numbered code to the larger in order.
- OFE - 4
0 [==0.5 sec, Repeat NGTIEE_' i i
One Cydle = When simulating symptoms without a hand-held tester to
check the DTCs, use the normal mode. For code on the
DTCs chart subject to "2 trip detection logic”, turn the igni-
o tion switch OFF after the symptom is simulated once. Then
AR5 mara| repeat the simulation process again. When the problem

&

Start

has been simulated twice, the check engine warning light
lights up and the DTCs are recorded'in the engine ECU.
3.  Check (Test) Mode:
INSPECT DIAGNOSIS
Hand-held tester only:
Compared to the normal mode, the check mode has a further
sensitivity to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check (test) mode.
(a) Check the DTC.
(1) Initial conditions.
=  Battery voltage 22 V or more
«  Throttle valve fully closed.
«  Transmission in the neutral position
{2)  Turn the ignition switch OFF.
(3) Prepare the hand-held tester.
{4) Connect the hand-held tester to the DLC3.
(5}  Turn the ignition switch ON and push the hand—held
tester main switch ON.

(8) Switch the hand—held tester from the normal mode
Flashing to the check {Ilest} mode (Check that the check en-
gine warning light flashes.).

ON ' (7)  Start the engine (The check engine warning light
goes off after the engine starts.).

OFF - (8) Simulate the conditions of the malfunction de-

= scribed by the customer.
‘ NOTICE:

0.13 Sec. reos| Leave the ignition switch ON until you have checked the

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

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

«  Disconnecting the battery terminals, ECD
fuse.

NOTICE:

If the hand-held tester switches the engine ECU from the
normal mode to the check {test) mode or vice—versa, or if
the ignition switch is turned from ON to ACC or OFF during
the check (test) mode, the DTCs and freeze frame data will
be erased.

Measure the engine ECU terminal values using break—

out box and hand-held tester.

(1)  Connect up the break—out-box and hand—held tes-
ter to the vehicle.

: (c)
Interface Box ehicle Harness

B (20 Read the engine ECU input/output values by follow-
Hﬁﬁ ing the prompts on the tester screen.
HINT:
e Hand—held tester has a "Snapshot” function.
Break—Out-Box wmansee|  This records the measured values and is effective in the diagno-

sis of intermittent problems.
Please refer to the hand-held lester/break—out-box operator’s
manual for further details.

4. FAIL-SAFE CHART

If any of the following codes is recorded, the engine ECU enters fail—safe mode.

DTG Mo. Fail-Safe Oparation Fail-Safe Deactivation Conditions
12 TCW duty is fixed at 30.0 % 2 of more TOG signals are datected for 4 engine revolution
=Fual cut
13 «TCW duby iz fixed at 1.0 % 2 of more ME signals are detectad for 0.5 sec.
+Closea diesel thiottle valve
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Accelerator pedal closad position SW ON @
Accalerator pedal position is fixed at 0 %
181 s 2 a +B OFF
Accelarator pedal closed position 3W OFF ;

Accelerator pedal position is fixed at 8 %%

Accalerator pedal clozed position SW OM ©
Accelerator pedal position is fixed at 0 %

19(2) Accelsrator pedal closed positicn SW OFF ; ¥ROET
Acoelarator pedal position is fixed at 8 %
Accelarator pedal pesition balow 10 % +8 OFF

When the idle SWis taulty,
Accelerator padal cloged position SW ON:
Accelerator pedal position is fixed at 0 9% | +B OFF

Acrelerator pedal closed position SW OFF:
Accelerator pedal position is fixed a1 8 %

19{3) - >
When the idle SW is okay.
ldbe SV O
Acceleralor padal position is fixed at 0% | +B OFF
llle SW COFF -
Accelerator pedal poesition below 10 %
o} Accaleratar padal position balow 10 % +B OFF
22 Engine coslant temp. is fixed al 100°C {212°F) Feturn to normal condition
24 Intake airtemp, is fixed at 207 CBE7F) Return to normal condition,
a5 Intake air pressure is fived at 101.3 kPa (760 mmHg, 30 in.Hg) | Return to normal conditien
s Fuel lamp. is fixed at B0°C (140°F) Returm to normal condition
42 Wahicle spaed is fixed at O kim/h {0 mph) Vehicle speed = 0 kmi (0 mph)
5. CHECK FOR INTERMITTENT PROBLEMS
Hand-held tester only:

By putting the vehicle’s engine ECU in the check (test) mode, 1 trip detection logic is possible instead of 2
trip detection logic and sensitivity to detect open circuits is increased. This makes it easier to detect intermit-
tent problems.

(1) Clear the DTC (See step 2).
2} Set the check {test) mode (See step 3).
3) Perform a simulation test (See page IN—-10).
4)  Check the connector and terminal (See page IN-20}.
5) Handle the connector (See page IN-20).
6. BASIC INSPECTION
When the malfunction code is not confirmed in the DTC check, troubleshooting should be carried out in all
the possible circuits to be considered as causes of the problems.
In many cases, by carrying out the basic engine check shown in the following flow chart, the location causing
the problem can be found quickly and efficiently. Therefore use of this check is essential in the engine trou-
bleshooting.

(
(
(
(

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

NO Charge or replace battery.

YES
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DIAGNOSTIC TROUBLE CODE CHART

HINT:

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

If a malfunction code is displayed during the DTC check in the check(test) mode, check the circuit for that
code listed in the table below. For details of each code, refer to the See page under the respective "DTC
No." in the DTC chart.

EMGINE

DonE-od

"1
OTE Mo, . E‘-hnc}.‘; Enging .
idien nage) Detaction ltam Trouble Area Warning Light M
emo
pag {Mormalhdodes g
Test Mode}
" Enging speed Sansor = Clpen ar short in crankshaft position sensor circuit
Circuit Malfunction (TDC ar (31 «Crankshaft position sensor OO )
(LH—28) L s
Circuit} *Engine ECL
* n or short i i S0 CircUi
13 Engine Spaad Sansor Circuit Epa b sg:-c: in engine speed sensarcicul ONION &5
SR +Engine s Sansor £
(Dl-2a) taltunction (ME Circuit) g ,p
« Engine ECU
= Open or shorl in Bming control valve circuit
= Fuel filtar (Cloggin
14 Tirning Control Systam ( .uﬂg .g.] :
: = Fual (Freezing, Alr in) DML A, %)
(D1=31) Maliunchion e [ -
= Injaction pump (Internal pressure and timing control vahe)
* Engina ECLU
« 2pen or shert in throftle contral mator girauil
ot = Throttle control mokar
15 Throttle Control Motor Girguil Thicktis vslve ONINA 5
(D1-34) Malfunction i Wt
= Throttle body
= Engiona ECL
17 Interior 1G Malfunction * Engine ECLU OIS A )
18 «Open or short in spill control valve circuil
Di—38) Spill Contrel Valve Malfunction * Spill control valve DI A, (&
+Engine ECL
19 (1) Accaterator Pedal Position +Open or short in acoelerator padal position sensor circuit
(D142} Saensor Gircuit Malfunction + Avcalarator pedal position sensor OO @
{OpanShort) = Engine ECLI
18(2) Accelerator Pedal Pogition «Openor shor in acceleralor pedal position sensor circuit
(DI—'E-D] Senzor Circuil Mallunction + Accelerator pedal position sensor DML o
’ (0L Switch/Range) = Enging ECL
19 (3} Accolerator Pedal Closed Posi- | «Short in accelerator pedal closed posiion swilch circuit
(DI-55) tion Switch Circuit Malfunction | = Accelerator pedal closed pesition switch MM o
[Short) * Enging ECLI
9 (4) Accelarator Pedal Closed Posi- | «Open in acoelerator pedal closed position switch circuit
(DI—55) tion Switch Gircuit Malfunction = Accelerator pedal closed position switch CHNL A )
! [(Dpen) = Engine ECL
—_— 118 hart in i ircui
22 Water Temp. Sensor Circuit WF;T: ﬂ:;i orl in watar bamp, sensor circuit -
(01-577 | Malfunction Sl 2 &
*Engine ECL
24 Intake Air Temp. Sensor Gircuit ﬁ?;;jfr;: in intake air temp, sensor circuit ) i
N b 1] 10, 5 s
(D63} | Malfunction PReonl AR, BTN OFFiO G
* Engine ECLU
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Di-15

«Open or short in injection pump correction unit cuicuit

Malfunction

= Transpondar key coil
= Engine ECL

32 Injection Pump Comaction Sys- | = Injection pump correction unit OFEINA &
{DI-63) tem Malfunction =Vacuum hose disconnected or crogged S
=Enging ECL)
o «Open ar short in terbo pressure sensor circuit
35 Turbo Prassure Sensor Gircuil e pegssd e )
D71y | Malfunetion *Turbio pressure sensor CMION ®
! +Engine ECL
. hort in fuet ; sircL
29 Fual Temp. Sensor Circuit Spslnt:r SASKE S TRkipg s Enadrcitault ONION -
® b o
DI-78) | Malfunction S =
«Engine ECLI
=« Combination meter
42 Vehicle Speed Sensor Signal =Open or short invahicle spaed sensor aircuit ONON -
D84 Circuit Maltunction «Wehicle speed sensor i o
* Engine ECL
o6 EGR Valve Lift Sensor Gircuil ~0|::er1 ar shlzfrt in EGR valve lift sensar circuit .
; « EGH valve lift sensor NGO O
1DI-87) Maltunction .
= Engine ECL
» Open or shart in engine immobilizer Systam oirouil
T der by [ifi
i Engine Immakilizer System A A e
gg-s = Trangpandar key computer OFFM.A. &

*1: "ON" displayed in the diagnosis mode column indicates that the check engine warning light is on when
a malfunction is detected. "OFF" indicates that the "CHECK ENGINE" does not light up during the malfunc-
tion diagnosis, even if a malfunction is detecled. "N.A."” indicates that the item is not included in malfunction

diagnosis.

*2: "3 in the memory column indicates that a diagnostic trouble code is recorded in the engine ECU memory
when a malfunction occurs. Accordingly, on output of diagnostic results in the normal or test mode is done

with the ignition switch OM.
*3: See Pub. No. RM789E (HILUX), RM663U (1999 4Runner) or RMB05E (LAND CRUISER PRADO) on BE

section.
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PARTS LOCATION o

Land Cruiser/Land Cruiser Prado, 4Runner

Glow F‘Iu? Engine ECU Combination Meter

Gheck Connector A Turbo Pressure Sensor Throttle Full Switch
1

Intake Air Temp. Sensor __ ~7 "Hﬁ_n Throtlle Body

il
S, T

e o for EGR

Accelerator Pedal
Position Sensor

Bt g

,
Accelerator

ﬁ:uel Temp. Engine Speed Spill Cgmral-\ ”’Starter Relay

Sensor Sensurl -: Valve {Marking: ST} ECD Main HE'El‘y' (Marking: EGD:J
A =l ] O ﬂlnnh (G
.J.rl -;",ﬁ { i ] !Ju A
“‘f;h | EOIJL{]L]]UUU L= ’r'j
i g || S ] 00000000000 =
In]ectmp F‘ump — Contial Glow Plug Relay
\hGorrectlon Unit Valva P \EMarking: SUB GLW RLY) )

A1d754

T
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Hilux

4 EGDMainHela}r{Marking:EGD} Sﬁgs:lfelgb{?
I_ﬁ_l l E

L_‘ DL|I o | .T":m‘_
‘IJ I ” rj| m” [_] DLLI | Combination Meter
E T A Pt

| E— i —

Glow Plug Relay
i {Marking: SUB GLW RLY}j Turbo Pressure Sensor
e Engine ECU
AT R
_— Accelerator Pedal
_— Position Sensor - EGR Valve
Accelerator

Lift Sensor
Peadal Closed
= Posnmn Swrtch

; ..\--.
\_II 1) I_r !
|I ?{.I L
L
A -~
L NS
S Thn::ttie Eﬂdy —_ e,
: _';f:—(-{'—_'l“ﬁ*‘ i
[:!uw F’Iug _—“ . | el
e T T o
Check Connector —f:\-——“'_")_ e L
‘M % .
Injection F‘ump—___m
,,:;x
w3

'fFueI Temp. Engine Speed Spill Control
Sensor Sensor] Valve

- v '\_
Crankshaft Position Sensor | Intaha Air Temp. Sensor

.__..,}-}_ =S 3 e -4 € i .
T ooy
o bt 4’\‘%};} Timing \ / /
Injection Pump =1 Control T Water Temp. Sensor
Correction Unit

Valve j K‘x\}y

fikn
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TERMINALS OF ECU

CApFE-{4

4Runner
Engine ECU TeETinals
EFEBECENER 7/6/5]4]al |2|1 543
1200981 7HEpsIAN 121100 | 16 514312 |.1-u:ta B 141312
31 2ap| fados2deded | | 2423z maﬂLﬁ. 817 23 o
| !
AT
Symbls (Terminals Mo.) Wiring Colar Condition STD Veltage (V)
BATT (F18-2) - E1 {E15-22) L-R - BR Always 9-14
+ B (E18-9) - E1 (E15-22) W-A—BA 1G5 switch ON G—14
VO (E16-21)~ E2 (E15-22) l-B-R IG switch ON 4555
WG (E17-8) — E2C (E17-27) B-R -BRE-B IG5 switch O 45-55
Accalerator padal fully closed e
WA E1T-19) - E20C (E17-27) ¥—R - BR-B
Accelarator pedal fully opened 28=-435
Accelerator padal fully closed DE—1.3
WAS [E17-28) - E2C (E17-27) V- - BR-B
Accelerator padal fully opened 28-45
Accelerator pedal fully closad G144
DL (E17-18)— E2C (E17-27) | LG-R-BR-B
Accelerator pedal fully apenad 0-3
Apply vacuum 40 kPa (300 mmbg, 11.8 in.Hg) 1.0-18
FIM (E16-18) - E2 {[E16-20) B-¥-H
Apply vacuurm 135 kPa {1,000 mmHg, 394 in.Hg) 23-42
THA (E16—22) — E2 (E16-20) ¥—G-A Idlling air intake temp. 0°C (32°F) 10 60" C (140°F} 0.2—38
THW (E18-14) — E2 (E16-20) G-R lding  engine coolant temp. 60°C (140" F) to 120°C [2487F) 0115
THF (E16-58) — E2 (E156-20) W-—R IG switch QM (at engine cold) 0.5-38
STA (E17-24) —E1 (E15-22) B-W - BR Cranking B0 or more
TOC+ (E15-16%— ) FPulse ganarafion
: R-G Idl
TOC— (E15-27) ding (See page DI-26}
" : Pulse generation
=1 5171 — NE-{E15~ Y- Iedl
ME+ (E15-171— NE- {E15-28) L ciling (Ses page DI-28]
Fulse genaration
L, — F1 {E15=22) o i il I
SP1 (E17-22) - E1 (E15-22) G- |G switch O Fotate driving wheel slowly (See page DI-84)
IG switch OM 614
TGV (E15-5)— E01 {E15-21) G- i Pulse generation
: (See page DI-31)
MREL (F18~7)— ED {E15-21) L= —W-EB |G switah N g4-14
IGSW (E18-8) - E1 (E15-21) GR-B—BA |G switch ON a—14
A switch 0N (at iding) 0=1.3
AC [E17-4) - E1 (E15-22) L—¥ —BA
ASG switch OFF 9_14
|G switch ON a—14
ACT (E17-13) - BV (E15-22) |—F -~ BR At A0 ool controlled [Driving below 30 kmih, accelarator pedal 5ok
fulty cpened for § sec.) -
Accelarator pedal fully closad g-14
POL (E17-2) - E1 (E15-22} LW — BR
Accelerator padal fully opened -3
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Di-19

TACH {E17-2)— E1 (E15-22) LG—BR Idlirg Pulse generation
TG (E18-18) - E1 (E15-22) GR-BR I3 switch O g—14
Check engine warning light lights u 0-—3
W {E18-12)— E1 (E15-22) R-wW - BR g “a el E
Exrept check engine warning light lights up 9-14
Glow indicator light lights up 0-3
GIND (E18-3) — E1 {E15-22) EBER-EBR
Except glow indicator light lights up 8—14
DATA (E16-13) - E1 {E15-22) Y -BR Far 0.5 sec. alter I3 switch OM Pulsa generation
CLK {E16—12} - E1 (E15-22) F-BH For 0.5 sec. after 1G switch ON Pulze genaration
SIL {E18—191— ET1 (E18-223) W —BR Connect hand-held tester to DLGC3 Pulse generation
IMI{E19-17) - E1 {(E18-22) L-B - BR Idfing Fulse generation
MO (E198) - E1 (E18-22) L-A-BR A few sec. after enging staring Pulse ganeration
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Hilux
Engine ECU Terminals

=7

i | | |
[BEECECERER |7]8[5413] |2]1] 918 7} L1619 A8 o
P10 181 FEN S A 31E1110 16151413;12_111_dl_ 8 1TEITI G 15 40131 211104 19 8
| 313029 Rapy iEEEﬁl—ZdEE!;EE 242322 2120 9:1 a7 28|2?26252“425 22;21_2{! 18 1714
A L0774
Symbols (Terminals Mo.) Wiring Color Condition STD Voltage (V)
BATT (E7—2) — E1 (Ea—22} ¥ — BR Always 9-14
b BET-8) - E1(E422) R-L - BR G switch OM 914
WG [E5-21) — E2 (E4-23) B-G-R G switch O 45-55
VGG (E6-8) — E2C (E5-27) AW - LG I switch ON 45-55
Accelerator padal fully closed 06-1.3
VA (EB-19) — E2G {E6-27) BL-LG
Accelerator padal fully opened 2H-45
Accalerator pedal fully closad 06-1.3
VAS (EG-28) — ERG (E6-27) P—LG
Accelerator padal ully opened i BH-45
Accelerator padal fully closed 9-14
|OL (EG—18) — E2C (E6—27) E—R— LG
Accateralor padal fully opened G—3
A vacuum 40 kPa {300 mmHg, 11.8in.l 1.0-1.38
PIM (E5-16) — E2 {E5-20) B-¥ — R Py ¢ 2 )
Apply vacuum 135 kPa {1,000 mmHg, 39.4 in.Hg} 23-42
THA (E5—22) — E2 (E5G-20) P —BR-W ledling alr intake bemp. 0°0 (32°F) to B0 C (140°F) 02—38
THW (E5—14) — E2 {(E5—20) P —BR-W lding  engine coclant temp, 80°C (1407F) o 120°C (248°F} 01—15
THF (E5-5) - E2 [E5-20) LG-B I3 switch OM {at engine cold) 05-38
S5TA (E6—24) — E1 (E4-22) W—¥— BH Cranking G0 or more
TOC+ (E4-16) — , Pulsa genaration
I I
TOC- (E4-27) e diing [See page DI-26)
S ) Pulse ganaration
. — NE=Ed4~ %
ME+ [Ed—17]) — ME- [Ed4—28) W—8 ledlirng (See page DI-25}
5P (EE—22)— BE1 (E4-22) G-0-EBR 15 switch Ok Rotate driving wheal slowly Fulzsa genaration
15 switch Of G9—14
TCV{E4-5) - EMN [EB-21) G-B - W-B dlin FPulse genaration
I
g [Sea page DI1-31)
1G switch O G—14
EGR (Ed4-4) - E0N [E4-21) G-~ W-B e Pulse ganaration
[See page DI-104)
MREL (E¥=7}— EDO1 (E4=21} L=} - W-B 1G switch O 4—14
IGEW (E7—21— E1 (E4-21) B-W —EBR 1G swilch OM 9-14
) o ASG gwitch OM (at idling) 0D—15
ADT (EB—4) — E1 (E4—22) ¥ —BR
MG switch OFF g_14
IG switch OM 9-14
ACT (E6-13) — E1 (E4-22) oY -
{Driving balow 30 kmih, accelerator pedal fully opened for 0=3
5gag)

e e T I T |
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Accalarator pedal Tully clogad 9—14
FOL (E6-8) —E1 {E4-22) L-BR
Accelerator pedal fully openad -3
TAC [EB—2) — E1 [E4—282) E-BR Idlling Pulse generation
TCET-18) - E1 [E4-22) V—-BR 1G switch O 9-14
Check anging warning light lights u n-4
WI{ET—12) - E1 (Ea—22) P—BR g Sk die B
Except check engine waming light lights up 9-14
Gilow indicatar light lights up n-3
G-IND (E7-3) - E1 (E4-22) R-W-BR : ,
Exept glow indicator light lights up 9-14
DATA (E5-13) — E1 (E4—22) Y —-BH Far 0.5 sec. after IG3 switch ON Pulse gaeneration
GLK (ES-12) - E1 [E4-22) P -BR For 0.5 sec. after IG5 switch 0N Pulse generation
At shift position in first position 9—14
FSW (E6—7)— E1 (Ed4-22) FA-L—EBR -
Af athar zhift position infirst position 0-3
SIL (E7-19) - E1 (E4-22) VW - BR Connect hand-held tester to DL Pulse genaration
IMIE(ET-17) — E1 [E4-22) L-B-HR Ifing Fulsa generation
IMO [E7—8) — E1 (E4—22) L-A—-BAR A few sed. after angine staring Pulse genaration
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Land Cruiser/Land Cruiser Prado
Engine ECU Teginals
BEEEERERE dLEEERER
tz1|:zu19ps 71615141313 8154 3~1d111d9‘
l3aq 28 L 1 |26esedes papdod pip0918!7
yAITTA
Symbals [Terminals Mo Wiring Color Condition STD Voltage (V)
BATT (E8—2) — E1 (E5-22) B-F—BR Always 914
+ B (EB-9) - E1 {E5-22) B-¥ —BR IG switch OM G—14
VG (E6-21} - E2 (EE-22) L-R —BR-W | IG switch OM 45-55
VGG (ET-8)— E2C (E7-27) L-R — BR-W 1G switch O 45-55
Accelerator padal fully closed 06-14
VA (E7-18) - E2C [E7-27) A — BR-W
Accelarator pedal fully openad 28-45
} Aceelerator pedal fully closed 06—-1.3
WAS (ET-28) — E2C (E7-27) P—L — BR=WW
Accelerator pedal fully oponed 28—-45
Accelerator pedal ully closed 9-14
DL (E7—18) — E2C (E7T-27) LG-BE - BR-W
Accelerator padal fully openad 0-3
Apply vacuum 40 kPa (300 mmHg, 11.5 in.Hg) 1.0-1.48
Pin {E6-16) —E2 (EE-20) P— —BE-W
Apply vacuum 135 kPa (1,000 mmig, 39.4 in.Hg) 2342
THA (EB-22) - E2 (E6-20) W-G - BR-W | ldiing Air intake temp. 0°C (32°F) to 80" C (140°F) 0.2-38
THW (EE—14) — E2 (E6-20) G-B - BR-wW Iedliragy Engine coolant temp. §0°C (1 A0°F) e 120°C (248°F) 0.1-=1.5
THF {E6-5) — E2 [EB-20) B-R —BR-W | IG swilch ON {at engine cold) 05-348
BT (E7-24) - E1 [EB-22) B-wW —BH Cranking 6.0 or mare
TDC+ [ES—16) — : Pulse genaration
B - Iefl
TDG- (E5=27) ¥ g {Ses page DI-28)
Pulse genaration
E+ (E — ME- (E5-28 i i
ME+ [E5-17} — ME= | 1 L-G Idling (See page DI-25}
SP1 (E7-22) — E1 [E5-22) V- BR IG switch O Rotate driving wheel slowly Pulze ganeration
G switch OMN 9-14
ToY (E5-5) —ED1 (EE-21) A=Y - W-B iin Pulse genaration
g [Sea page D1-31)
EGR (ET - 24) - Pulze generation
; : R—G —W-B EGR OM
B0 (E7-131 (Sae page D109}
A0 — WEY OFF at idllin 9—14
SATHEY=10) Wl — Weg hing
ED1 {E7-13) WSV ON (after |G switch OFF for 2 sec.) | 0-3
WSV for atmospheric pressura leaning OFF g=14
PA (E7-9)—-EDT (E7—13) W—R - wW-B =
WSV for atmospheric pressure leaning ON 0-3
MREL [EB-7} — ED {E5-21} B — W-R 1G5 switch O 9—14
IGEW (E1-9) — E1 {E5-21) BE—-RA - BR IG switch OM G-14
ASC switch O at idling =15
A [E7-4) - E1 (E5-22} W—G - BR
ASG switch QOFF q-14
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Di-23

IG switch ON 9-14
ACT (E7-13) - E1 (E5-22) L-B -BR Al AV cut controlled (Driving below 30 kmvh, accelerator padal L
fully opened for 5 sec.) e
Accelerator pedal fully closed 9—14
FOL (E7-9) - E1 (E5—22) GR - BR
Accelarator pedal fully apenad 0-3
TAC {(E7-2) —E1 (E5-22) B—BA Idling Pulsa generation
TG (EB-18)— EI (E6-22) P-E - BR 13 switch ON - 14
Check angine waming light lights u 0-3
W ES—12) - E1 (E5-22) W-BR 3 L d £
Excepd check engine waming light lights up G914
. Glow indicator light lights up 0-3
G-IND (E8-3) ~ E1 (E5-22) YR - BR : ;
Excapt glow indicator light lights up 914
DATA {E6-13) — F1 (E5-22) G-B-BR For 0.5 sec. afler G switch O Fulse genaration
CLE [EG—120 — E1 [ER-22) G-W—-BR For 0.5 sec. after 1G switch ON Pulse generation
I =witch OM 0-3
EGRG [E¥=3)— E| (E5—22) R - BR
Maintain engine speed at 1500 rpmafter warming up 9-14
IG switch 0N -3
IREL {E9-2) - E1 (E5—22) G- - BR
At intake heater O o 14
Heater blower switch O -3
VCH [EF—23) - E1 {E5-22) Y—R - BR
Heatar blowear switch OFF 8-14
SVH (ES-131 - BE1 [E5-22 L-W-BR IG switch ON n-1.5
Heater blowar switch ON 0-3
VT (E6-7) — E1 [E5-22) L-B-BR
Heatear biower switch OFF 9—14
Push ¢n power heater switch -3
H3W (E9-20) - E1 (E5-22) B-L - BR
Push off power heater switch 9—14
At shilt position in first position G-14
FSW (E7-7)— E1 (E5-22) R-L — BR
Al othar shift position in first position 0-3
Idling Turn slaering wheel 0-3
PS5 (E7-9) - E1 (EB-22) P-BR
IG switch ON 5-14
SIL {E8-19)~E1 (F8-22) VW - BR Connect hand-held tester to DLGS Pulse generation
IMI{ES-17) —E1 (E8-22) L-E-BR Idling Pulse ganeration
IMC [EB—6) — E1 {EA-22) L-A - BA A few sec. afler engine slaring Pulse genaration
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PROBLEM SYMPTOMS TABLE

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

IR

Symptam Suspect Area Sen page
1. Starer #
Moes not arank [Difficult to start) 2. Starer relay b
3. Weutral starl switch cirouilt (AT)
1. 5TA signal circuit Dl-104
2. Injection nozzle FLI=3
Cold angineg (Difficult to siar) 3. Fuel filter #
4. Engine ECU #
A, Injection pump FL-5
1. STA signal circuit D=1
2, Injaction nozele Flu—3
. : 3. Fuelfilter i
Haot enging (Difficult to start) 4, Corripressin "
5. Engine ECU #
B. Injection pump FL-5
1. Fuel filter #
; . 2. ECLU power source circuit blaz
Soon after starting {Engine stall) 3, Engine ECL . #
4, Injection pump FLI-&
1. ECU power source circuil [i—52
Cthers (Engineg stally 2. Engine ECL it
3. Injection pump Fl-5
1. Fuel filter #
Incorect first idle (Pooer idling) 2. Engine ECU #
A, Injection pump FiU-5
1. A signal cincuit Dl-125
= 2, 5TA signal circuit bl-104
High engine idle spead (Foor idling) 3.-Enigine ECU "
4. Injection pumg Fli-5
1. MG signal circuit Ei-125
2. Injaction nozzle Fu-3
3. ECGR control cireuit D109
_ . 4. Comprassion f#
Lower enging idle speead [Poor idiing) & Valve Clomacs #
. Fual line (Air bead) =
7. Engine ECU it
: &, Injection pump FU-5
1. Injgction nozzle FU-3
2, Fuel ling (Air beed} ~
3. EGH control cirguil Dl—=10%9
Rough idling (Poor idling 4. Compression #
5. Valve clearance #
G. Engine ECL #
7. Injection pump FlI-5
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1. Injaction nozzie Fl-3
2, ECU power source circuit DIz
3. Comprassion #
Hunting at hot enging {Poor iding) 4. Fual line {Air bead) =
5. Valve clearance #
6. Engine ECL it
7. Injection pump FU-&
1. Injection nozzle Fl-3
2. EGU power source circuit Doz
3. Compression #
Hunting at cold engine (Poor idling) 4, Fuel fine (Air beed) -
5. Valve clearance #
&, Engine ECU #
7. Injection pump FU-5
1. Injection nozzle FLI-3
2. Fuel filiar #
- o , - 3. EGR contral circuit =109
Hasitation Poor accelaration (Poor driveability :
4, Comprassion #
5. Engine ECL #
g, Injaction pump FU-5
1, Injaction nozzle Fll-3
Knocking [Poor driveability) 2. EGR contral circuit D109
3. Engine ECLI it
1. Injaction nozzla FLl-3
i . 2. EGR aontrol cirouit Dil-144
Black smoke (Poar driveahility) 4, Enging ECLI 4
4, Injection pump FlL-5
1. EGR control circuit =109
2. Injection nozzle Fl=3
White smake (Poor driveatility 3, Fuslfilker #
4, Enging EGL #*
i, Injection pump Fi—&
1, Injection nozzla Fil-3
Surging’ Hunting (Foor driveahility) 2, Enging EGLI #
3. Injaction pump FU-5

#: See Pub. No. RM710E (1KZ-TE), RM783E (Hilux Sup.), RM863U (1999 4Runner) or RMB05E (Land
Cruiser/Land Cruiser Prado Sup.).
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CIRCUIT INSPECTION \_ﬂ
DTC 12 Crankshaft Position Sensor Circuit
Malfunction
CIRCUIT DESCRIPTION

The crankshaft position sensor in the Engine Control System contains a signal plate and a pickup coil for
a TDC signal. The TDC signal plate has 1 tooth on its outer circumference. The TDC signal sensor generates
1 signal for every engine revolution. The engine ECU detects the top dead center by the TDC signals.

The engine speed sensor in the Engine Control System contains a signal plate and a pickup coil for a NE
signal. The NE signal plate has 78 teeth and is mounted in the injection pump. The NE signal sensor gener-
ates 78 signals of 2 engine revolutions. The engine ECU detects the engine speed and cam lift position of
the injection pump. The engine ECU uses TDC signal and NE signals for injection timing control. And NE
signal is used for injection volume control, too.

DTC Mo OTC Detection Condition Trouble Area
«Open or short in crankshaft position sensor sircuit
12 Mo TDC signal to engine ECL at 400 rpm or mare = Crankshaft position sensor
+Enging ECL
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Di-27

WIRING DIAGRAM

s

G158 (Hilux),

C4 (Land Cruiser/Land Cruiser Prado),
C3 (4Runner)

3

ES (Hilux)

E12 4Runner)

P1 Pick—up Sensor

{Land Cruiser/Land Cruiser Prado)

ATh04aG

o Engine ECL
Crankshaft Position i M
Sensor
] R ANTDCs
T L 1 g
27
G () 1PC-
l o L
*3
Engine Speed Sensor [
{inside the Injection Pump)
] 17
ME.4+
ST 2 W ('_"\._I 4 = W_
::; B 28 | NE- Ef
1 . "1 - l

ol -

E4 {Hilux},

ES5 (Land Cruiser/Land Cruiser Prado),
E15 {4Runner)

15426

INSPECTION PROCEDURE
HINT:

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

function.
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Check resistance of crankshaft position sensor (TDC) (See Pub. No. RM710E, ED

]
section).

TDC Signal Waveforms
el : 2
e Aoy
_____ r B
R
ME ,
I_! | _Jil_l_ A
20 m sec./Division{ldling} ., aozaes

3

Reference: INSPECTION USING OSCILLOSCOPE

During cranking or idling, check the wveforms between termi-
nals TDC+ and TDC—, and NE+ and NE- of the engine ECU
connector.

HINT:

The correct wavaforms are as shown.

NG> Replace crankshaft position sensor.

2 | Check for open and short in harness and connector between engine ECU and
crankshaft position sensor (See page IN-20).

\U

NG> Repair or replace harness or connector.

3 |Inspection sensor installation.

3

NG 3| Tighten sensor.

IN-20).

Check and replace engine ECU (See page
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DTC 13 Engine Speed Sensor Circuit Malfunction
(NECircuit)
CIRCUIT DESCRIPTION
Refer to DTC12 on page DI-26.
DTG Mo LT Detection Condition Trouble Area

Mo NE signal to engine ECU for 0.5 sec. or more at 580 mpim or
= Cpen or short in engine speed sensor cirouit

mora

13 T =Engine speed sensor
Mo NE signal to engine ECL for 2.0 sec. or more during crank- +Engine ECU
ing

WIRING DIAGRAM
Refer ta DTC12 on page DI-286.

INSPECTION PROCEDURE

HINT:

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

1 Check resistance of engine speed sensor (See Pub. No. RM710E, ED section).

NG> Replace injection pump (See page FU-5).

@

2 | Check for open and short in harness and connector between engine ECU and
engine speed sensor (See page IN-20).

NG> Repair or replace harness or connector.

@

3 | Inspect sensor installation.

NG> Tighten sensor.
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ONEFG-01

DTC

14

Timing Control System Malfunction

CIRCUIT DESCRIPTION

The engine ECU controls the injection timing by actuating the timing control valve. The timing control valve
Is mounted on the injection pump and delay one by duty control of pump internal fuel pressure.
The engine ECU detects the injection advance angle by TDC and NE signals.

S0

*Fuel {Freezing, Air in)

= Injection pump (Internal prassure and timing control valve)

= Enging ECL

LTC Mo, DTG Detaction Condition Trouble Arga
= Open or sharl in timing control valve circuit
. ; P e = Timing control vala
After angine warmed up and during, aclual injection fiming is Fual fﬁ[ar (Cloaging)
14 different from targel value of engine ECU calculated for several 9are.

WIRING DIAGRAM

Hilux

Ta

R-L R-L

F -
From Terminal 3

Timing Control Valye

Engine ECU

)

TCV

of ECD Relay
(See page DI-92) .
e
1 a10920
4Runner Engine ECU
T7
29 i 1 Timing Control Valve
ok g VR ¢ W-R G-W TGV
- IJ1 Tok,

From Terminal 3 :K\ ’ 1 2

of ECD Relay

{See page DI-92) -
! i A10820
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Land Cruiser/Land Cruiser Prado Engine ECLJ
From Terminal 3 To
?;;EECD Hglg{gg} 1 Timing Control Valve 12
2-Pag B-R B-R G-W TGV
o ) S 9 2 @
ED1

~—

A15420

INSPECTION PROCEDURE
HINT:

Read freeze frame data using hand—held tester, as freeze frame data records the engine conditions when

a malfunction is detected. When troubleshooting,

itis useful for determining whether the vehicle was running

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

function.

1 [ Check timing control valve (See page FU-5).

3

Replace timing control valve.

e )

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

ON
@ E4, ES or E15 Connector

Y.

O CLLLL

AR

PREPARATION:

(a)
(b)

Remove the glove compartment door.

Disconnect the E4 (Hilux), E5 (Land Cruiser/Land Cruiser
Prado)} or E15 (4Runner) connector of the engine ECU.
{c)  Turn the ignition switch ON.

CHECK:

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

OK:

Voltage: 9-14 V

ox )

Go to step 3.
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Check for open or short in harness and connector between timing control valve and engine ECU,
and timing control valve and ECD main relay (Marking: ECD) (See page IN-20).

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

PREPARATION:

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

CHECK:

A101461

TCV Signal Waveform 19 v/ Div.
11
TGV L L l
L
L]} ]|
10 msec./ Division (ldling)  Maan

3

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

Voltage: 9-14 V

Reference: INSPECTION USING OSCILLOSCOPE

During idling, check the waveform between terminals TCV and
E1 of the engine ECU connector.

HINT:

The correct waveform is as shown.

IN-20).

MG> Check and replace engine ECU (See page

4 | Check fuel filter being clogged, fuel freezing and fuel air in.

3

NG> Replace or repair.

Check and replace injection pump (See page

FU-5).
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Herd-ar

DTC 15 Throttle Control Motor Circuit Malfunction

CIRCUIT DESCRIPTION

Throttle control motor is operated by the engine ECU and it apens and closes the throttle valve.

The fully opening of the throttle valve is detected by the throttle fully open position switch which is mounted

on the throttle body.
If this DTC is stored, the engine ECU cuts the power for the throttle control motor.

OTG Ma. 0TS Detaction Condition Trouble Area
« Cpan or short in throllle control motor circuit
Open or short in throttle control motor circuit « Throttle contral motor
15 = Throttle valve
= Throttle body
O r short in throttle full switch circui
O 5 in throttle full switch circuit +Engine ECU

WIRING DIAGRAM

Hilux

5 Enﬂme ECU

Throttle Control Motor

" R r—g*—q\
— TN 5 1 E4 |..U+.A
L ” 30
i o - ———( E4] Lu-A
5 19
e
|:/u:mL<, 3 { E4] LU+B
s 29

Throttle Full Switch

W-B L-R
ST P

W f\. 1 & —{ E4] LU-B
12
(_EY

THOP

A15430
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4Runner

Throttle Contral Maotor

)

|
W | m
o] —h

th

g

S
w

m
—
@

[
w

Throttle Full Switch

m
Y
@

i
pe]

| Hoaszs

Engine ECU

LU-+A

LU-A

LU+B

LU-E

THOP

A15430

Land Cruiser/Land Cruiser Prado

T7
Throttle Control Motor

I W

20
ES

)

Lrmr—

:

30

L 8 G

—{_E5

g

18

1 b

(&)

29

JIC

4
e I

T
Ty 137

{Ef Y
T8 B

Throttle Full Switch 12

1 2

Engine ECU

LU+A

LU-A

LU+B

LU-B

THOP

AlEIEY
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INSPECTION PROCEDURE
HINT:

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

function.

1 Check throttle control motor circuit.

Signal Waveform
gt Rt S AE T -; T T T T
i 110w
; | Division
LLM[%VD“ -
_ 5 | GND
¥ U5 msec/DVision P

PREPARATION:

(a) Connect the oscilloscope between terminals LU+A/LU-
A/LU+B/LU-B and E01 of the engine ECU connector.

{b) Start the engine.

CHECK:

Check the waveform between terminals LU+A/LU-A/LU+BY

LU-B and EO1 of the engine ECU connector when the engine

is racing.

OK:

The correct waveform is as shown.

OK \ | Check and replace engine ECU (See page
> IN-20). a ( pag

2 Check throttle control motor.

3

PREPARATION:
Disconnect the throttle control motor connector.
CHECK:
. Measure the resistance between terminals 2 and 1/3 of
the throttle control motor.
o Measure the resistance between terminals 5 and 4/6 of
the throttle control motor.

Resistance: 18 -22 Q at 20°C (68°F)

NG Replace throitle body assembly (See page
> ED1), Y ¥ ( pag

3 Check for open and short in harness and connector between throttle control mo-
tor and engine ECU (See page IN-20).
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3

e )

Repair or replace harness or connector.

Check and replace engine ECU.
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nEKs 0z

DTC 18 Spill Control Valve Circuit

CIRCUIT DESCRIPTION

The engine ECU controls the fuel injection volume by operating the spill control valve. The spill control valve
is mounted on the injection pump, and open or close the injection pressure releasing port by the solenoid
valve in the spill control valve (During injection; valve is close (ON)). The engine ECU decides the basic fuel
injection volume by the engine rpm and throttle valve opening angle, and calculates the final fuel injection
angle to add the various corrections on the basic fuel injection volume. The engine ECU counts the NE pulse
to detecis the angle from the time when the injection starts and operates the spill control valve from ON to
OFF (The injection pressure releasing port is open.) at the position where the final fuel injection angle.

VAV AVAVATAAVAYAVAVAVAVAVAVASS

Pulse v \/r—

Close (ON)
SPY p
Open (OFF) =5 Final fuel e
! injeclion angle | S
Plunger |E ! o~ TR
Injection start AD2GG
OTC Mo, DTG Detection Condition Trouble Area
= Ohpeny or short in spill control valve circuit
18 Open or short in spill control valve cirauil = Spill control valve
+ Engine ECL
WIRING DIAGRAM
Hilux
Engine ECU
S7
Spill Control Valve
i @? SPV+
é 2
1 R-8 rgz SPV-
. =
L AlMER
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4Runner
Engine ECU

™

57
Spill Control Valve

7

= Epf SPv+
6

R-B G SPV-

. A1 20469

Land Cruiser/Land Cruiser Prado

Engine ECU
M1 f )
Magnetic Spill Valve . _
5 L (_‘E_E,j SPV+
% ; e
- (5] SPY-
LS
ki A120ER9
INSPECTION PROCEDURE
HINT:

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

1 | Check spill control valve (See page ED-9).

NG> Replace injection pump (See page FU-1 2).
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2 | Check voltage between terminal SPV of engine ECU connector and body ground.

A hDEE

PREPARATION:

{a) Remove the glove compartment.

(b)  Disconnect the E4 (Hilux), E5 (Land Cruiser/Land Cruiser
Prado) or E15 (4Runner) connector from the engine ECU.

(c)  Turn the ignition switch OM.

CHECK:

Measure the voltage between terminal SPV of the engine ECU

connector and the body ground.

OK:

@

Voltage: 9-14 V

0K> Go to step 3.

gine ECU (See page IN-20).

Check for open or short in harness and con-
nector between spill control valve and en-

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

AT50ED

T
jf_ | 1,_

SPV

.

10 msec./Division {idling)

SPV Signal Waveforms 14 ypjy,

 ALAE

B

PREPARATION:

(a) Remove the glove compartment.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals SPV of the engine ECU
connector and the body ground.

OK:

~ Voltage: 9-14 V

Reference: INSPECTION USING OSCILLOSCOPE

During idling, check the waveforms between terminals SPV and
E1 of the engine ECU connector.

HINT:

The correct waveforms are as shown.
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Check and re
IN-20).

place engine ECU (See page
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DTC 19 (1) | Accelerator Pedal Position Sensor circuit
Malfunction (Open/Short)

CIRCUIT DESCRIPTION

The accelerator pedal position sensor is mounted in the accelerator pedal and detects the accelerator pedal
opening angle. When the accelerator pedal is fully closed, a voltage of approximately 1.0 V is applied to ter-
minals VA, VAS of the engine ECU. The voltage applied to the terminals VA, VAS of the engine ECU in-
creases in proportion to the opening angle of the accelerator pedal and becomes approximately 3.8 V when
the accelerator pedal is fully opened. The engine ECU Judges the vehicle driving conditions from these sig-
nals input from terminals VA, VAS and uses them as one of the conditions to control the injection volume
and diesel throttle valve position. The idle switch is mounted in the accelerator pedal position sensor and
sends the IDL signal to the engine ECU when the accelerator pedal is fully closed.

This system has the 2 ways accelerator pedal position sensor and accelerator pedal closed position switch
for the fail safe.

DTG M. DTG Detaction Condition Troukle Area

*Opan or short in accelerator pedal position sensor circuit
= Accelerator pedal position sensor

* Engine ECU

Orpen or short in acoelerator pedal position sensor circuit for

19 (1
(1) .05 z2c. or more

HINT:
After confirming DTC 19 (1), use the hand-held tester to confirm the accelerator pedal opening percentage
and accelerator pedal close position switch condition.

Agcalerator pedal opening position axprassed as percentage .
lroubde Area
Accalerator pedal fully closed Accelarator pedal fully open
VOO circuit open
0% 0% I |:|
WA, VAS circuit open or shor
Approx, 100 % Approx, 100 % E2C circuit open
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WIRING DIAGRAM

Hilux A31

Accelerator Pedal Position Sensor Engine ECU
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4Runner A31 :
Accelerator Pedal Position Sensor Engine ECU
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Land Cruiser/Land Cruiser Prado

Y

A59 Accelerator Pedal Position Sensor Engine ECU
g8 [ 5y
VCCo— = —~ VCC A
4 B
19
Y¥—-R VA o
VA o E 7 1 ;
GR = VAS
VAS 7 5 —
1
f_ +B
G-W 4 IDL
IDL {3 —E7 ) s
27
E2C BREW (& E2C J
2
AsE ’i, i3
Ja7 Accelerator Pedal &
JC Closed Position Switch g =¥
W8 W-B W PDL
A s p LU S

A1840

INSPECTION PROCEDURE

When using hand-held tester:

HINT:

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

function.

1 Connect hand-held tester, read accelerator pedal opening percentage.

Flyos2

PREPARATION:

{a} Connect the hand-held tester to the DLC3.

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

CHECK:

Read the accelerator pedal opening percentage.
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Ll

OK:
Accalarator padal opanin Siticr
Accelarator pedal P PRcON RE
expressed as parcantage
Fully reteased Approx, B5 %
Fully depressed Approx, 18 %

{See page DI-4).

DK> Check for intermittent problems

ground.

2 | Check voltage between terminal 4 of wire harness side connector and body

OEGESS
DG ADGRGT

PREPARATION:

{a) Disconnect the accelerator pedal position sensor con-
nector.

{b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal 4 of the wire harness

side connector and the body ground.

OK:

Voltage: 4.5-55V

3

NG> Go to step 5.

3 | Check voltage between terminals VA/VAS and E2C of engine ECU connector.

Aisan

PREPARATION:

(@) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VA/VAS and E2C of the
engine ECU conneclor.

oK:
Accalerator Pedal Woltage
Fully released 0E-13V
Fully depressed 28-45Y

IN-20).

0K> Check and replace engine ECU (See page

|
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B

4 | Check for open and short in harness and connector in VA or VAS between en-
gine ECU and accelerator pedal position sensor (See page IN-20).

3

ey

Repair or replace harness or connector,

Replace accelerator pedal.

5 | Check voltage between terminals VCC and E2C of engine ECU connector.

@DN

VGO

E2C

\ /.

Vol
it

BESESA
WPEIRES

ADSE4T

3

PREPARATION:
{a) Hemove the glove compartiment door.
{b)  Turn the ignition switch OM.

CHECK:

Measure the voliage between terminals VCC and E2C of the

engine ECU connector.

OK:

Voltage: 4.5-55V

NG>

Check and replace engine ECU {See page
INL20). P g { pag

Check for open in harness and connector in VCC circuit between engine ECU and accelerator
pedal position sensor (See page IN-20).
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When not using hand—held tester:

1 | Check voltage between terminal 4 of wire harness side connector and body
ground.
{:: f\} (a) Disconnect the accelerator pedal position sensor con-
e 4
B neclor.
{b)  Turn the ignition switch ON.
CHECK:

BEESSD
A0

ADE2ET

Measure the voltage between terminal 4 of the wire harness
side connector and the body ground.

OK:

~ Voltage: 4.5-55V

3

NG> Go to step 4.

Check voltage between terminals VA/VAS and E2C of engine ECU connector.

A0

PREPARATION:

(a} Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VA/VAS and E2C of the
engine ECU connector.

OK:
Accelarator pedal Vaoltage
Fulky released 0E=13V
Fully depressead 28-45V

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

Check for o
engine EGUP

en and short in harness and connector inVA or VAS circuit between
and accelerator pedal position sensor (See page IN-20).

NG> Repair or replace harness or connector. |

————— p—
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3’

Replace accelerator pedal.

4 | Check voltage between terminals VCC and E2C of engine ECU connector.

>

PREPARATION:
(a) Remove the glove compartment door,
(b}  Turn the ignition switch ON.

oo 1, i \IIII —GHECK:
e e i ) Measure the voltage between terminals VCC and E2C of the
¥ -~ | engine ECU connector.
' OK:

~ Voltage: 45-55V

ANBG47
NG Check and replace engine ECU (See page
IN-20). .

3

Check for open in harness and connector in VCC circuit between engine ECU and accelerator
pedal position sensor (See page IN-20).
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DTC 19 (2) | Accelerator Pedal Position Sensor Circuit
Malfunction (IDL Switch/Range)
CIRCUIT DESCRIPTION
Refer to DTC 19 (1) on page DI-42.
OO Ma, 0TS Detection Condition Trouhle Area
Condition {ay or (b} confinues for (0.5 seconds or mose:
[a) I0L OM and WA = 1.4V
(b0 101 O and WAS =1.4 W
Condition {a) or (b} continues for 0.5 seconds or mora! =Cpen or short in accelerator padal position sensor airouil
19{2) (a) I0L OFF and WA = 0.6 W = Accalerator padal position sensor

i) I0L OFF and WAS < 0B V

= Engine ECL

Conditions {a} and (b) continues 0,05 seconds or maore;
(A 0EVVAzddVand DY < VAS 244y
(b WA~ VAS = 0.5V

WIRING DIAGRAM
Refer to DTC 19 (1) on page DIl-4Z.
INSPECTION PROCEDURE

When using hand-held tester:

HINT:

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

function.

1 | Connect hand-held tester to DLC3, read IDL signal.

PREPARATION:

{a) Connect the hand-held tesler to the DLC3.
{b)  Turn the ignition switch ON and push the hand-held tes-
ter main switch ON.

CHECK:
Read the |DL signal.
OK:
Accalerator Pedal 1DL Signal
Friods Fully released OFF
Fully deprassed O

>

Go to step 4.
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2 | Check voltage between terminals IDL and E2C of engine ECU connector.

PREPARATION:
(a) Remove the glove compariment door.
(b)  Turn the ignition switch ON.

= | CHECK:
T Measure the voltage between terminals 1DL and E2C of the en-
N gine ECU connector.
OK:
AEsEsA Accelerator Pedal Vaoltage
ik Ap9BA2 Fully released 914V
Fully depressed 0-3v

0K> Check and replace engine ECU {See page
IN-20).

B

3 | Check for open and short in harness and connector in IDL circuit between en-
gine ECU and accelerator pedal position sensor (See page IN-20).

3

Replace accelerator pedal.

NG> Repair or replace harness or connector.

4 | Connect hand-held tester, read accelerator pedal operating percentage (See
page DI-42, step 1).

OK Check for intermittent problems (See page
DI-4).
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5 | Check voltage between terminal VCC of wire harness side connector and body
ground (See page DI-42, step 2).

NG> Go to step 8.
OK

6 | Check voltage between terminals VA, VAS and E2C of engine ECU connector
(See page DI-42, step 3).

IN-20).

0K> Check and replace engine ECU (See page

3

7 Check for l.t:rlpen and short in harness and connector in VA or VAS circuit between
engine ECU and accelerator pedal position sensor (See page IN-20).

NG> Repair or replace harness or connector.

3

Replace accelerator pedal.

8 | Check voltage between terminals VCC and E2C of engine ECU connector (See
page DI-42, step 5).

IN-20).

NG> Check and replace engine ECU (See page

3

Check for open in harness and connecter in VCC circuit between engine ECU and accelerator
pedal position sensor (See page IN-20).
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When not using hand-held tester:

1 Check voltage between terminals IDL and E2C of engine ECU connector.

I
LLITILCCE AL IEETTT
L\ [ENERENY (NEN] Llll]/_ll

ADEGYE

PREPARATION:

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

CHECK:
Measure the voltage between terminals IDL and E2C of the en-
gine ECU connector.
OK:
Accelerator Padal Woltage
Fully released G- 14V
Fully depressead 0-3v

ox )

Go to step 3.

ECU and accelerator pedal

2 | Check for open and short in harness and connector in IDL circuitbetween engine
position sensor (See page IN-20).

3

e )

Repair or replace harness or connector.

Replace accelerator pedal.

3 | Check voltage between terminal 4 of wire harness
ground (See page DI42, step 2).

side connector and body-

<)

Go to step 6.
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(See page DI-42, step 3).

4 |Check vulta?e between terminals VA, VAS and E2C of engine ECU connector [

DK> ﬁqhtatal; and replace engine ECU {See page

B

5 | Check for open and short in harness and connector in VA or VAS circuit between
engine ECU and accelerator pedal position sensor (See page IN-20).

3

Replace accelerator pedal.

NG> Repair or replace harness or connector.

6 | Check voltage between terminals VCC and E2C of engine ECU connector (See
page DI-42, step 5).

IN-20).

NG> Check and replace engine ECU (See page

3

Check for open in harness and connector in VCC line between engine ECU and accelerator pedal
position sensor (See page IN-20).




i

DI-55

DIAGHNOSTICS - ENGINE

DTC 19 (3) | Accelerator Pedal Closed Position Switch
Circuit Malfunction (Short)
DTC 19 (4) | Accelerator Pedal Closed Position Switch
Circuit Malfunction (Open)
CIRCUIT DESCRIPTION
Refer to DTC 19 (1) on page DI-42.
OTC Mo, DTG Detection Condition Trauble Area
{ti;u;cglling;{a}. (b} and {c] cantinue 0.5 sec. or more; =3hort in accalerator pedal closed position switch cirowit
19(3) (d} VA > Fully closed study valtage +0.41 V :;Z‘:_':r?gifﬁda’ clased pasition switch
(&) VAS = Fully closad study voltage +0.41 v d
PDL does not turn ON even once while driving vehicle
{2 trip detection logic) =Open in aceslerator padal closed position switch circuit
13(4) Conditions ja) and (b) continue § sec. or mare: = Accelerator padal closed position switch
[a) POL QFF *Engine ECL
{b) IDL ON

WIRING DIAGRAM
Refer to DTC 19 (1) on page DI-42.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester, as freeze frame data records the engine conditions when

a malfunction is detected. When troubleshooting, itis useful f
or stopped, the engine was warmed up or not, the air-fuel

function.

or determining whether the vehicle was running
ratio was lean or rich, etc. at the time of the mal-

1 | Check accelerator pedal closed position switch (Seepage ED-20).

PREPARATION:

Disconnect the accelerator pedal closed position switch connector.

CHECK:

Measure the resistance between terminals of accelerator pedal closed position switch.

OK:

Tarminals Accaleralor Pedal Aesistance

1=2 Fully released o
1-2 Fully deprassed 0-200

NG> Replace accelerator pedal (See page ED-20).
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2 | Check voltage between terminal PDL of engine ECU connector and body ground.
ON PDL PREPARATION.:
@ {a) Remove the glove compariment door.
\ (b}  Turn the ignition switch ON.
Fﬁb‘?ﬁ' phcore || Trf:r'_?nj_ T CHECK:
uu TRy ﬂl-,_“““ axavy SanulusqRatsiles Measure the voltage between terminal PDL of the engine ECU
-?Y% w,rf \IM{,J \ch*" conector and the body ground.
N OkK:

aiiaien (=) (+) Accelerator Padal Voltage
it APRGA3 Fully released 914V

Fully dapressed 0-3V

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

E

Check for open and short in harness and connector between engine ECU and accelerator pedal
closed position switch, and accelerator pedal closed position switch and body ground (See page

IN-20).
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[EELHE0

DTC 22 Water Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The water temperalure sensor senses the coolant temperature.
A thermistor built in the sensor changes the resistance value
Fig. 1 according to the cooclant temperature. The lower the coolant
a0 temperature, the greater the thermistor resistance value, and
20 - the higher the coolant temperature, the lower the thermistor re-
10 L Acceptable sistance value (See Fig. 1).

5 [ The water temperature sensor is connected to the engine ECU
= 4 (See below). The 5V power source voltage in the engine ECU
B oAl is applied to the water temperature sensor from terminal THW
é o | via a resistor R. That is, the resistor R and the waler tempera-
@ B ture sensor are connected in series. When the resistance value
C 05} of the water temperature sensor changes in accordance with

0.3 changes in the coolant temperature, the potential at terminal
a I THW also changes. Based on this signal, the engine ECU in-
01 L creases the fuel injection volume to improve driveability during
T the cold engine operation. ‘
20 0 20 40 B0 &O 100
=4 (32 68 (104) (1400 (178) (212)
Temperature "C ("F)
Fl4741
DTS Mo, OTC Datection Condition Trouble Area
« Opan or short in water temp. sensor circuit
22 Opan or short in water temp. sensor circuit for 0.5 sec. ormorng | =Water temp. sensor
= Engine ECL
HINT:
After confirming DTC22, use the hand-held tester to confirm the water temperature from the CURRENT
DATA.
Displayed Temperature Malfunction
—40°C (—40°F) Oipen circuit

140°C [(264°F) or more

Short circuit
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WIRING DIAGRAM

Hilux Engine EGU

W3 4 _\\
Water Temp. Sensor 5V

R

THW

]
o
@:
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o) G-R E2
'y aial s E
1 :5 =

\ J
i A0
4Runner Engine ECU
W3 il \1
Water Temp. Sensor ? sy
‘ 14 R
G
20 [
R E2
E16
1 O Ei
o .
Y AT0940
Land Cruiser/Land Cruiser Prado Engine ECU
we (’ E
Water Temp. Sensor O 5V
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INSPECTION PROCEDURE
HINT:
« IfDTC22, 24 and 39 are output simultaneously, E2 {sensor ground) may be open.
* Read freeze frame data using hand-held tester, as freeze frame data records the engine conditions
when a malfunction is detected. When troubleshooting, it is useful for determining whether the vehicle
Wwas running or stopped, the engine was warmed up or not, the air-fuel ratio was lean or rich, etc. at
the time of the malfunction.

When using hand-held tester:

1 | Connect hand-held tester, and read value of water temperature.

PREPARATION:
(a) Connect the hand-held tester to the DLC3.
| (b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
. CHECK:
Read the temperature value on the hand—held tester.
| OK:
~ Same value as the actual water temperature.
HINT:
*+  Ifthere is open circuit, hand-held tester indicates —40°C (—40°F).
«  Ifthere is short circuit, hand-held tester indicates 140°C (284°F) or more.

3

Check for intermittent problems (See page
Di-4).

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

2 | Check for open in harness or engine ECU.

N PREPARATION:

=~ 0
@ Water Engine ECU (a) Disconnect the water temperature sensor connector.
Temp. Sensor

(b)  Connect the sensor wire harness terminals together.
(¢} Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

v *: ES (Hilux), E6 {Land Cruiser/Land Temperature value: 140°C (284°F) or more
secsss Cruiser Prado) or E16 (4Runner)

(]

If OK, replace water temperature sensor.

DK> Confirm good connection at sensor,
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3 | Check for open in harness or engine ECU.

Enging ECLI

*: E5 (Hilux), E6 {Land Cruiser/Land
Cruiser Prado) or E16 {4Runner)

PHEF"AHATIDH

{a} Hemove the glove compartment door.

(b}  Connect terminals THW and E2 of the engine ECU con-
nector.

HINT:

Water temperature sensor connector is disconnected.

Before checking, do a visual and contact check of the pressure

of the engine ECU connector (See page IN-20).

(c}  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand-held tester.

OK:

v BEGSSD
Al2Eal

A1 1496 ATETRE

@

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

0K>

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

OK, replace engine ECL.

Confirm good connection at engine ECU. If

4 | Check for short in harness and engine ECU.

—, ON
Q-) Water Engine ECU
Temp Sensor 1
5V
THW
- o

v " EB (Hilux), EB {Land ErmserﬁLand

BEBS3 Crmser F-"radn} or E16 {4Runner}
A12254 P

E

PREPARATION:

{a) Disconnect the water temperature sensor connector.
{b)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand-held tester.
OK:

Temperature value: -40°C (—40°F)

S

Replace water temperature sensor.
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Check for short in harness or engine ECU.

@DN

Water Engine ECU
Temp. Sensor

¥

BEGGHA
AT22E5
A0E341

i

; Eb, EG or E16 Connector

A2

PREPARATION:
(a} Remove the glove compartment door.

(b)  Disconnect the ES5 (Hilux), E6 (Land Cruiser/Land Cruiser
Prado) or E16 {4Runner) connector of the engine ECU.

HINT:

Water temperature sensor connector is disconnected.

{c}  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand-held tester.
OK:

~ Temperature value: —40°C (-40°F)

0K> Repair or replace harness or connector.

3

ﬁlhez%k and replace engine ECU (See page
=, ].

When not using hand—held tester:

1'

Check voltage between terminals THW and E2 of engine ECU connector.

PREPARATION:

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

CHECK:

Measure the voltage between terminals THW and E2 of the en-

gine ECU connector.

oK:
Water Temp Vaoltage
20°C (68°F) (Engine is cool) g2-3ay
BOC (176"F) (Engine is hot) D1=-15V

Di—4).

0K> Check for intermittent problems (See page
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3

2 | Check water temperature sensor (See Pub. No. RM71 OE, ED section).

NG> Replace water temperature sensor.

3

3 | Check for open and short in harness and connector between engine ECU and
water temperature sensor (See page IN-20).

NG> Repair or replace harness or connector.

3

Check and replace engine ECU.
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DTC 24 Intake Air Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The intake air temperature sensor is built in the intake manifold
Fig. 1 and senses the intake air temperature. A thermistor built in the
sensor changes the resistance value according to the intake air
30 temperature. The lower the intake air temperature is, the great-
20+ 3 er the thermistor resistance value becomes, and the higher the
10 L\ intake air temperature is, the lower the thermistor resistance
. : T f-falue becomes (See Fig. 1).The intake air temperature sensor
g 4l is connected to the engine ECU. The 5 V power source voltage
@ g in the engine ECU is applied to the intake air temperature sen-
= sor from terminal THA via a resistor R. That is resistor R and the
= 1 intake air temperature sensor are connected in series. When
& g'g - the resistance value of the intake air temperature sensor
changes, the potential at terminal THA also changes. Based on
B2 this signal, the engine ECU increases the fuel injection volume
0. to improve drivability during cold engine operation.
20 0 20 40 60 80 100
(—4) 32 6B 104 140 1TE 212
Temp. "C("F)
Fl4741
OTC Mo, DTG Datection Condition Trouble Area
Open or short in intake aif tamp. Senser Gircut Tor 0.5 566 o¢ *Open ::-r.shurt in intake air temp. sensar circuil
24 ) = [nkake air temp. sansar
=Engine ECL
HINT:
After confirming DTC 24, use the hand—held tester to confirm the water temperature from the CURRENT
DATA.
Displayead Temparature Malfunction
—40°C [(—40°F) Cipan cirouit
140°C (284 °F) ar more Short circuit
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WIRING DIAGRAM

Hilux, Land Cruiser/Land Cruiser Prado

Engine ECU
121 (Hilux), 18 {Land Cruiser/Land Cruiser Prado) il ™
Intake Air Temp. Sensor : 5V
P—L (Hilux) . 29 THA ? H
L-Y {Land Cruiser/Land Cruiser Prado) ” l
G-R (Hilux) 20
BR (Land Cruiser/Land Cruiser Prado) @ E2
e E1
ES (Hilux)
E6 (Land Cruiser/Land Cruiser F‘radu]\h_ o
i AT0940
JRunner
Engine EGU
12
Intake Air Temp. Sensor
N g
25 22 2R
A T
Yk e Gy
R 22 A 20 Eo
= S e —— L
S )
Y AlSaid

INSPECTION PROCEDURE

HINT:

It DTC22, 24, 35 and 39 are output simultaneously, E2 {sensor ground) may be open.
Read freeze frame data using hand-held tester, as freeze frame data records the engine conditions

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

the time of the malfunction.

When using hand—held tester:

1 | Connect hand-held tester, and read value of water temperature.

PREPARATION:

(a) Connect the hand—held tester to the DLC3.
{(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.

CHECK:

Read the temperature value on the hand—held tester.




N ok:
Same value as the actual intake air temperature.
HINT:

. Ifthere is open circuit, hand-held tester indicates —40°C (—40°F).
«  Ifthere is short circuit, hand—held tester indicates 140°C (284°F) or more.

3

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

NG —4{]:13 (—40°F) ... Go to str.-‘g: .
140°C (284°F) or more ... Go to step 4.

2 | Check for open in harness or engine ECU.

ON PREPARATION:

I/'_ - B B

@ A1 Lt Engine ECU (a) Disconnect the intake air temperature sensor connector.
Temp. Sensor (b) Connect the sensor wire harness terminals together.
= i (c)  Turn the ignition switch OM.

L \___|j :

Read the temperature value on the hand-held tester.
*: E5 (Hilux), E6 {Land Cruiser/Land

OK:
Y i
peges CTUISET Prado) or E16 (4Runner)

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

It OK, replace intake air temperature sensor.

A12E12 ALE2ET
DK> Confirm good connection at sensor.

(=]
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3 | Check for open in harness or engine ECU.

— PREPARATION:
g \'. {a) Remove the glove compartment door.
" intake Air Engina ECL (b} Connect between terminals THA and E2 of the engine
Temp. Sensor 5V ECU connector.
5 THA T HINT:
‘ 2 ( ” Intake air temperature sensor connector is disconnected.
il D e R Before checking, do a visual and contact check of the pressure
of the engine ECU connector (See page IN-20).
“: E5 (Hilux}, E6 {Land Cruiser/Land | (¢}  Turnthe ignition switch ON.
Cruiser Prado) or E16 (4Runner) CHECK:
Read the temperalure value on the hand—held tester.
OK:

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

OK Open in harness between terminal E2 or THA,
A15072 repair or replace harness.

B

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

4 | Check for short in harness and engine ECU.

ON PHEE_ARATION:
@ (a) Disconnect the intake air temperature sensor connector.
Intake Air Engine ECL {b)  Turn the ignition switch OM.

Temp. Sensor

sv| | CHECK:
THA ? Read the temperature value on the hand-held tester.

| ° OK:
oy ——— (¢ EX-N Temperature value: —40°C (—40°F)
Y *: E5 {Hilux}, E6 {Land Cruiser/Land
isss; Cruiser Prado) or E16 (4Runner) 4| | OK )| Replace intake air temperature sensor.

3
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5 | Check for short in harness or engine ECU.

1N
@)

Intake Air
Temp. Sensor

Engine ECL

B
THA

]

A Ei

Arazas ES, E6 or 16 Connector
¥ AVEEES

PREPARATION:

(a) Remove the glove compartment door.

(b) Disconnect the E5 (Hilux), E6 (Land Cruiser/Land Cruiser
Prado) or E16 (4Runner) connector of the engine ECU,

HINT:

Intake air temperature sensor connector is disconnected.

{c) Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand-held tester.

OK:

Temperature value: —40°C (—40°F)

DI{> Repair or replace harness or connector.

IN-20),

Check and replace engine ECU (See page

When not using hand-held tester:

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

7/

0 [0 LT,

e _-?]_lﬁ:l:-__

P o e

ST e
(TTOITTTTTT

PREPARATION:

(a) Remove the glove compartment door.

(b}  Turn the ignition switch ON.

CHECK.:

Measure the voltage between terminals THA and E2 of the en-
gine ECU connector.

OK:
Intake Air Temp. Voltage

20°C LBA"F) {Engine is cool) 2-38v

80°C [(176°F) (Engine iz hot) 115

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

2 | Check intake air temperature sensor (See page ED-13).

I\IG> Replace intake air temperature sensor.

@

3 | Check for open and short in harness and connector between engine ECU and
intake air temperature sensor (See page IN-20).

NG> Repair or replace harness or connector.

3

Check and replace engine ECU.
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oIx-4

DTC 32 Injection Pump Correction System Malfunc-
tion

CIRCUIT DESCRIPTION

The correction system is the one to correct a small change between each injection pumps.

DTG Mo, TG Detaction Condition Trouble Araa

= (pen or short in injection pump comection unit circLit
32 Cpan or short in injection pump carrection wnit circuit « Injection pump correction wnit
=« Enging EGL

WIRING DIAGRAM
1@ (Hilux}, 15 (4Runner)

Injection Pump Correction Unit Engine ECU
" ™)
5V
W (Hilux, 4Hunner) 13
DATA | 1 R (Land Cruiser/Land Cruiser Prado)
[ N
(] 5V
P {Hilux, 4Runner) 1o 72;%
CLK 04 G (Land Cruiser/Land Cruiser Prado) = CLK A
E5 (Hilux),
E16 {(4Runner)
E1 42 BR E6 (Land Cruiser/
T Land Cruiser Prado)
EN (Hilux) s
EC (4Runner,
Land Cruiser/
Land Cruiser Prado) = L vy

A15372

INSPECTION PROCEDURE

HINT:

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

1 | Check for open and short in harness and connector between engine ECU and
injection pump correction unit (See page IN-20).

NG> Repair or replaceharness or connector.
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2 |Try to change injection pump correction unit to another one.

PREPARATION:

(a) Remove the injection pump correction unit from the injection pump.
(b)  Install another injection pump correction unit.

(c} Clearthe DTC.

{d)  Turn the ignition switch ON.

CHECK:

Read the DTC again.

OK:

The DTC32 does not output.

DK> Eﬂeck and replace injection pump (See page
-5),

3

Check and replace engine ECU {See page
IN-20). 4 el
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DTC 35

Turbo Pressure Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

The turbo pressure sensor is connected to the intake manifold.
The engine ECU detects the intake manifold pressure as a volt-
age by the sensor. The engine ECU uses the intake manifold
pressure signal for a correction of the injection volume control
and injection timing control.

The VSV for turbo pressure sensor switches the atmosphere
applied to the turbo pressure sensor to the intake manifold
pressure. The turbo pressure sensor monitors both of the atmo-
spheric pressure and intake manifold pressure and transmits

: kPa | the outputvoltage to the engine ECU, and the engine ECU uses
; - mHg this almospheric pressure value for correcting the injection vol-
450 1,550 ume.
| Intake Manifold Pressure
AR
|
DTS Mo, DTG Detectiion Condition Trouble Area
=Qpen or short in turbe pressure sensor cireuil
45 Open or short in turbo pressure sansor circuit for 2 sec. or + Turbo pressure sansor
maore =Wacuum hose disconnected or blockad
*Engine ECL
HINT:

After confirming DTC 35, use the hand-held tester to confirm the intake manifold pressure from the CUR-

RENT DATA.

Intake Manifold Pressure (kPa)

halfunction

Approx. [ « PIM circuit short
=W circuit apen ar shart
2068.7 or more = PIM circuit open

= EZ gircuit opan
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WIRING DIAGRAM
Hilux Engine ECU
Ta
Turbo Pressure Sensor 21|ve ﬁ} R
B -{ES T
16
By PiM 1
LS g ol ki —
20
G-R B E2
=)
ADse1
Ll Enging ECU
F ™y
T2
Turbg Pressure Sensor o1 BV
L-B €78 e o ?
3
16
By Pl
e Gl

ANEGTT
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Land Cruiser/Land Cruiser Prado ;
Engine ECU
ry K
T3
Turbo Pressure Sensor 5V
J)_ B 21|ve ?—
> S [ 4@._._ 4[_
16
B-Y Pim I
o5 (E6) i
20
T1 BH @ E2 er
o~
L A
AOSE11

INSPECTION PROCEDURE

HINT:

« ITDTC22, 24, 35 and 39 are output simultaneously, E2 (sensor ground) may be open.

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

When using hand-held tester:

1 Connect hand-held tester, and read value of intake manifold pressure.

PREPARATION:

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

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

Read the value of the intake manifold pressure on the hand-held tester.

OK:
Same as atmospheric pressure.
DK> Go to step 5.

L1
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2

Check turbo pressure sensor {See page ED-14).

\T/]

NG> Replace turbo pressure sensor.

3 | Check voltage between terminals VC and E2 of engine ECU connector.

¥ ADEEAE

3

PREPARATION:

(a} Remove the glove compartment door.

(b}  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VC and E2 of the en-
gine ECU connector.

OK:

~ Voltage: 4.5-5.5V

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

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

|
H=E

ADET14

@

PREPARATION:

(a) Remove the glove compartment door.

(b)  Turn the ignition switch OM.

CHECK:

Measure the voltage between terminals PIM and E2 of the en-
gine ECU connector,

OK:

Voltage: 1.0-2.2 V

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

sure sensor (See page IN-20).

Check for open and short in harness and connector between engine ECU and turbo pres-
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5 | Check connection of vacuum hose between turbo pressure sensor and intake
manifold.

6 | Check for open and short in harness and connector between engine ECU and
ECD main relay {Marking: ECD) (See page IN-20).

3

Check and replace engine ECU.

NG> Repair or replace.

NG> Repair of replace harness or connector.

When not using hand-held tester:

1 | Check turbo pressure sensor (See page ED-14).

NG> Replace turbo pressure sensor.

3

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

PREPARATION:
(a) Remove the glove compartment door.
{b)  Turn the ignition switch ON.

| | CHECK:
e Measure the voltage between terminals VC and E2 of the en-
: < gine ECU connector.
' OK:

Voltage: 4.5-5.5V

#9713
NG> ::':~‘Iher:l']c|I and replace engine ECU (See page
—20).
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3 | Check voltage between terminals PIM and E2 of engine ECU connector.

DIAGNOSTICS — ENGINE

PREPARATION:
(a) Remove the glove compartment door.
(b}  Turn the ignition switch ON.
'::JI"’-I' {Fftl"u. o CHECK:

Eeay hasreHoe Measure the voltage between terminals PIM and E2 of the en-
gine ECU connector.
OK:

Voltage: 1.0-22V

Y AQST4
0K> Check and replace engine ECU (See page

IN-20).
NG |

4 | Check for open and short in harness and connector between engine ECU and
turbo pressure sensor (See page IN-20).

NG> Repair or replace harness or connector.

3

5 Chetisz i:i’onnectinn of vacuum hose between turbo pressure sensor and intake
manifold.

NG> Repair or replace.

3

6 | Check for open and short in harness and connector between engine ECU and
ECD main relay (Marking: ECD) (See page IN-20).

NG> Repair or replace harness or connector.
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3

Check and replace engine ECU.
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T TS

} DTC I 39 Fuel Temp. Sensor Circuit Malfunction

CIRCUIT DESCRIPTION
The fuel temperature sensor senses the fuel temperature. A
thermistor built in the sensor changes the resistance value ac-
Fig. 1 cording to the fuel temperature. The lower the fuel temperature
30 | is, the greater the thermistor resistance value becames, and the
20 higher the fuel temperature,is the lower the thermistor resis-
10 | Acceptable tance value (See Fig. 1) becames.

5 The fuel temperature sensor is connected to the engine ECU
< See below). The 5 V power source voltage in the engine ECU
2 8 g
2 ol is applied to the fuel temperature sensor from terminal THF via
= i s ¥
= 1 a resistor R. That is, resistor R and the fuel temperature sensor
(0] r K i 5
E = are connected in series. When the resistance value of the fusl
C 05 temperature sensor changes in accordance with changes in the

03 fuel temperature, the potential at terminal THF alse changes.
0:2 Based on this signal, the engine ECU increases the fuel injec-
0.1 tion volume to improve driveability during low engine revolution
R R and high fuel temperature.
=20 0 20 40 B3 80 100
=4 (32) (B8) (104) (1400 (176} {(212)
Temperature "C (*F)
Fla¥a
0TS Mo, OTC Detection Condition Trouble Area
Open or shorl in fuel temperature sensor circuit for 0.5 so- ~Open or short in fuel Lol siic
39 = Fuel temp. sensor
conds ar more 7
* Engine ECLI
HINT:
After confirming DTC 39, use the hand-held tester to confirm the water temperature from the CURRENT
DATA.
Dizplayed Temparature Malfunclion
407G {0 F) Open circuit
140" {(284°F) or more Shart circuit
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WIRING DIAGRAM

ilux .
Hi Engine ECL
F20 4l N
Fuel Temp. Sensor 5V
LG-B et THF ;
o ~ E5
2 )
| gy G-R 20 ez
L AN, > - E5 }-
G ] : &) i
\. J
k¢ AN0240
4Runner Engine ECU
F11 r .
Fuel Temp. Sensor
¥ sV
24 R
W THF
) 5 E16 S —
|7 20 o
1 E1
N >
Y At0g40
Land Cruiser/Land Cruiser Prad
d © Engine ECU
F11 ( "
Fuel s
uel Temp. Sensor 5\
W 624 e 1
¥ 5 EG AR
20
[ 1 E1

AT0840
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INSPECTION PROCEDURE

HINT:

+  ITDTC22, 24, 35 and 39 are output simultaneously, E2 (sensor ground) may be open.

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

When using hand-held tester:

1 | Connect hand-held tester, and read value of fuel temperature.

PREPARATION:

(@) Connect the hand—held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:

Read the temperature value on the hand—held tester.
OK:

~ Same value as the actual fuel temperature.

HINT:

»  Ifthere is open circuit, hand-held tester indicates —40°C (—40°F).

*  lithere is short circuit, hand-held tester indicates 140°C (284°F) or more.

NG \ | -40°C (-40°F) ... Go to stig.t 2.
140°C (284 °F) or mare ... Go to step 4.

3

Check for intermittent problems (See page
Di-4).

2 | Check for open in harness or engine ECU.

—. ON PREPARATION:
@ Fuel (a) Disconnect the fuel temperature sensor connector,
Temp. Sensor (b)  Connect the sensor wire harness terminals together,
{c)  Turn the ignition switch ON.

——# CHECK:
{ . S Read the temperature value on the hand-held tester.
o] f—- :
= OK:
¥ " EB (Hilux), E6 {Land Cruiser/Land Temperature value: 140°C (284°F) or more
sesss: Cruiser Prado) or E16 (4Runner)

ar
OK Confirm good connection at sensor.
If OK, replace fuel temperature sensor.

Ly
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3 | Check for open in harness or engine ECU.

—~, ON
&)
Fuel
Temp. Sensor

Engine ECU
o

5y
.
- .
—| THE ]
2 C e
i
—JEn

S >
*: ES (Hilux), E6 {Land Gruiser/Land
Cruiser Prado) or E16 (4Runner)

+ Ei

THF EZ

d _ [T} (LLLLY
(ERCELCILELg a
L SLLLI

AT2EAT
A19071
¥

ATE0FY

PREPARATION:

{a) Hemove the glove compartment door.
(b) Connect terminals THF and E2 of the engine ECU con-
nector.
HINT:
Fuel temperature sensor connector is disconnected. Before
checking, do a visual and contact check of the pressure the en-
gine ECU connector {See page IN-20).
{c) Turn the ignition switch ON.
CHECK:
Read the temperature value on the hand-held tester.
OK:
Temperature value: 140°C (284°F) or more

mc>

Open in harness between terminal E2 or THF, re-
pair or replace harness.

B

OK, replace engine ECU,

Confirm good connection at engine ECU. If

4 | Check for short in harness or engine ECU.

Fuel

Enging ECL

——

¥ *: E5 {Hilux), E6 (Land Cruiser/Land

BEess Cruiser Prado) or E16 (4Runner)

3

@

PREPARATION:

(a) Disconnect the fuel temperature sensor connector.
(b)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

Temperature value: —40°C (—40°F)

o )

Replace fuel temperature sensor.
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5 | Check for short in harness or engine ECU.

PREPARATION:
.~~~ ON {a) Remove the glove compartment door.
@ (b}  Disconnect the ES (Hilux), E6 (Land Cruiser/Land Cruiser

Prado) or E16 (4Runner) connector of the engine ECU.

Fuel Enging ECL HINT:
Temp. Sensor [

? By Fuel temperature sensor connector is disconnected.
THE Turn the ignition switch ON.

: ; L (c)
L , CHECK:
S ¢ ’ Read the temperature value on the hand-held tester.

OK:
~ Temperature value: —40°C (~40°F)

e  EB, E6 or E16 Connector
ik a7 OK Repair or replace harness or connector.

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

When not using hand-held tester:

1 | Check voltage between terminals THF and E2 of engine ECU connector.

ON PREPARATION:
@ THE g2 (@) PRemove the glove compariment door. |
/ (B}  Turn the ignition switch ON. '
CHECK:

Measure the voltage between terminals THE and E2of e e

n-'.l'|
il gine ECU connecies.

"'1.
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B

2 | Check fuel temperature sensor (See page ED-12).

NG> Replace fuel temperature sensor.

3

3 | Check for open and short in harness and connector between engine ECU and
fuel temperature sensor (See page IN-20).

NG> Repair or replace harness or connector.

3

Check and replace engine ECU.
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5 | Check for short in harness or engine ECU.

PREPARATION:
= {a} Remove the glove compartment door.
Q’/ﬂ ) {b) Disconnectthe ES (Hilux), E6 (Land Cruiser/Land Cruiser

Prado) or E16 {4Runner) connector of the engine ECU.
Fuel Engine ECU HINT:

Temp. Sensor Fuel temperature sensor connector is disconnected.

(¢) Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

Temperature value: —40°C (—40°F)

Efjtjgg ’ E5, E6 or E16 Connector
(341
¥ BAETRE OK

Repair or replace harness or connector.

IN-20).

e

Check and replace engine ECU (See page —‘

When not using hand-held tester:

1 | Check voltage between terminals THF and E2 of engine ECU connector.

PREPARATION:

(a) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals THF and E2 of the en-
gine ECU connecter.

oK:
Fil Temip. Woltage
70°C {6&"F) (Engine is cool) 0.2 -38Y
80°C (176°F) (Engine is hot} 01—1.5%v

OK (:Peck for intermittent problems (See page
> DI-4).
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Zerk-a1

DTC 42 Vehicle Speed Sensor Signal Circuit
Malfunction

CIRCUIT DESCRIPTION

The vehicle speed sensor outputs a 4-pulse signal for every revolution of the rotor shaft, which is rotated
by the transmission output shaft via the driven gear. After this signal is converted into a more precise reclan-
gular waveform by the waveform shaping the circuit inside the combination meter, it is then transmitted to
the engine ECU. The engine ECU determines the vehicle speed based on the frequency of these pulse sig-
nals.

d—pulse d-pulse
E{i@b = R W
Wehicle Speed Sensor Combination Engine ECU
Metar
PR24R7
DTG M. DTG Detection Condition Troukle Arga
All condifions below are detacted continuously for B sec. or
Tore: « Combination meater
4 1. Vahicle spead signal; 0 kmi (0 mph) «Opan or short in vehicle speed sensor airouit

2. Engine spead: 2400 x4 000 rpm « ahicle speod sansor

3. Engine coolant temp.: B0°C (176" F) or more =Englne ECL

4. Accelerator pedal opening angle : 60 %% or mora
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WIRING DIAGRAM
Hilux
Combination Meter Engine ECU
%
1 22
G0 P o)
11} {E6
. A
¥ A15HE
4Runner
Combination Meter Engine ECU
s A
' SAY
3 22
A .
¥ A15445
Land Cruiser/Land Cruiser Prado
Combination Meter Engine ECU
r’ R
Center J/B ? 5V
5] L 14 14 VW 12 14 et 22 SPD
T G I o Rl TG LR L
. J
Y A15416
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INSPECTION PROCEDURE
HINT:

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

function.

1 | Check operation of speedometer.

CHECK:

Drive the vehicle and check if the operation of the speedometer in the combination meter is normal.

HINT:

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

3

NG> Check speedometer.

2 | Check voltage between terminal SP1 of engine ECU connector and body ground.

ON
%

Eijnﬁﬁ'ﬁhmlf_ ] LA F'Ttﬂ:.

L !

= }(: :) )
4 AETR

PREPARATION:

{a) Remove the glove compartment door.

(b)  Shift the shift lever into neutral.

{c) Jack up one of the front wheels.

{d}  Turn the ignition switch ON.

CHECK:

Measure the vollage between terminal SP1 of the engine ECU
connector and the body ground when turning the wheel slowly.
OK:

4555V

0 Turn the wheel

ATIEE
oK ’

Voltage is generated intermittently.

tween combination meter and engine ECU
(See page IN-20).

NG> Check and repair harness and connector be-

IN-20).

Check and replace engine ECU (See page
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ARGt

DTC 96 EGR Valve Lift Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

O M. DTC Detection Condition Trouble Area
» Open or short in EGR valve lift sensar circuit
85 Mo EGLS signal to engine ECL for 1.0 sec, or morna = EGR valva lift sensor
= Engine ECLI

WIRING DIAGRAM

E1 Engine ECU

EGR Valve Lift Sensor - ~
s R
EGL

23

o - —E

21
B
s G LA

20
9B (E5) E2
: ==

L. \ A
ks A15048

INSPECTION PROCEDURE

HINT:

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

(

1 | Check EGR valve lift sensor (See page EC-6).

NG> Replace EGR valve.
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2 | Check voltage between terminal EGLS of engine ECU connector and body
ground (See page EC-6).
PREPARATION:
Remove the glove compartment door.
CHECK:

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

OK:

. 06-14V

— NG Check and replace engine ECU (See page
IN—20).

3

Check for open and short in harness and connector between engme ECU and
EGR valve lift sensor {See page IN-20).

NG> Repair or replace harness or connector.

3

Inspect sensor installation.

NG> Tighten sensor.

@

Check and replace engine ECU {See page
IN-20).
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FEro-al

Back Up Power Source Circuit

CIRCUIT DESCRIPTION

Battery positive voltage is applied to terminal +BF of the engine ECU even when the ignition switch is OFF
for the use of the DTC memory, air-fuel ratio adaptive control value memory and etc.

WIRING DIAGRAM

Hilux
Engine ECU
. ( )
Engine Room R/B
149 1
ECD
W N4 +BF
2 : 2 & Y { )
e lJ4 K< { E7 P
=+
. Battery
i
|5 £10248
4Runner
Engine ECU
) i )
Engine Room R/B
ECD 2 !
W L-R o +BF
2 2 IG1 K¢ LB ("E1
1 2 G1K< @ "=

Battery

—F -

i A10A40
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Land Cruiser/Land Cruiser Prado

Engine ECL
' S
Engine Room R/B
w FL ECD L L =T
oo BRI, 1 2 B-Y Mmek¢e—BY (B} 4
o
g Battery
= =
T
1 ___
P A1G410
INSPECTION PROCEDURE

1 | Check voltage between terminal +BF of engine ECU connector and body ground.

PREPARATION:

Remove the glove compartment,

CHECK:

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

OK:

~ Voltage:9-14 ¥

¢ RS OK '\ | Check and replace engine ECU (See page
IN-20).
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—

2 Check ECD fuse.

3

Hilux, 4Runner

Land Cruiser/
Land Cruiser Prado ECD Fuse

A1EI76

PREPARATION:

Remove the ECD fuse from the engine room R/B.
CHECK:

Check the continuity of the ECD fuse,

OK:

Continuity

B

Replace ECD fuse. 7

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

and engine ECU (See page IN-20).
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6 | Check voltage between terminal IGSW of engine ECU connector and body
ground.

%

PREPARATION:

(a}  Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

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

OK:

Voltage: 9-14 ¥

Alz2ran
OK Go to step 9.

B

7 | Check ignition switch (See Pub. No. RM789E (Hilux), RM805E {Land.Cruiser/Land
Cruiser Prado) or RM663U (4Runner) BE section).

8 | Check for open in harness and connector between ignition switch and engine
ECU (See page IN-20).

NG> Replace ignition switch.

NG> Repair or replace harness or connector.
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ground.

9 | Check voltage between terminal MREL of engine ECU connector and body

PREPARATION:

(b} Turn the ign
CHECK:

(a) Remove the glove compartment door.

ition switch ON.

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

V OK:
Ar 181 I ML Voltage: 9—-14 v
Y AT
OK > Chztal; and replace engine ECU (See page
IN-20).

\Taj

Check for open in harness and connector beiween engf
ECD), and ECD main relay and body ground (See page

ine ECU and ECD main
N-20).

relay (Marking:
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Diagnostic Connector (DLC3) Circuit

CIRCUIT DESCRIPTION

Terminals TC and CG are located in the DLC3.

The DLC3 is located under the finish lower panel. When terminals TC and CG are connected, a DTC in the
normal mode or test mode can be read from the check engine warning light in the combination meter.
Also, terminal SIL is located in the DLC3. This terminal is used for the M—OBD communication with hand-
held tester.

WIRING DIAGRAM

Hiluzx 1o

Ignition Switch
2 4' '

Combination Meter Engine ECU
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Land Cruiser/Land Cruiser Prado

Y

119 o
lanilion: Switch : = Gur;hma’mn Mzter
B_Y GAUGE L
5 ; ((H&—o~o—3(I5)—
CHK ENG
SHORT CONNECTOR
7 7
& —
WL
D (20) g 12
JiC _@ Y-R (E5)
E @)
> Y—R
GR-L BW
—»(2)
2
AMT 5 S
22 [IC8
éOED
2 ke
ALT Y-R
1 2|
W C3
Check
Connectar W-B
2 E1 A
3] wW-B J24
B-H JC
_ BR
T |Battery

Engine ECU

SR

W

SiL

AlGaRe

INSPECTION PROCEDURE

1

Check check engine warning light condition.

Fl2547

PREPARATION:

SST
CHECK:

OK:

09843-18040

{a)  Turn the ignition switch ON.
(b}  Using SST, connect terminals TC and CG of the DLC3.

Check engine warning light: Blinking

Check the check engine warning light condition.
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HINT:

If this inspection is OK and there is no hand—held tester, the fol-
lowing steps are unnecessary because this circuit is OK. Pro-
ceed to next circuit inspection shown on problem symptoms
table (See page DI-24).

DK> Gotosiep 7.

B

2 | Check voltage between terminals TC and CG of DLC3.

ON pLC3 PREPARATION:
@ caG Turn the ignition switch ON.
CHECK:
|]|_| il H”[ [] |L'é Measure the vollage between terminals TC and CG of the
ILLU o ,_|I DLC3.
— P OK:
~ Voltage:9-14 V
\ @ TC
i ATG15E 'DK> Go to step 5.

3 | Check continuity terminal CG of DLC3 and body ground.

3

4 | Check for open and short in harness and connector between terminal TC of
DLC3 and terminal TC of engine ECU (See page IN-20).

NG> Repair or replace harness or connector.

NG> Repair or replace harness or connector.
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Check and replace engine ECU.

5 | Check voltage between terminal W of engine ECU connector and body ground.

PREPARATION:

(a} Remove the glove compartment door.

(b)  Disconnectthe E7 (Hilux), E8 {Land Cruiser/Land Cruiser
Prado) or E18 (4Runner) connector of the engine ECU.

{c)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal W of the engine ECU

connector and the body ground.

ki ANBIER %

Voltage: 9 - 14 V

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

NG

& | Check bulb of check engine warning light.

3

Check for open in harness and connector be-
tween terminal W of engine ECU and com-
bination meter (See page IN-20).

NG> Replace bulb.

7 | Can you read DTC (including normal DTC) using hand-held tester?

YES \ | Proceed to next circuit inspection shown on
problem symptoms table (See page Di-24).
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8 | Check voltage between terminal BATT of DLC3 and body ground.

@DN

DLG3 CHECK:
Measure the voltage between terminal BATT of the DLC3 and
the body ground.
OK:
Voltage: 9-14 V

nector between terminal BATT of DLC3 and fus-

NG Check for open and short in harness and con-
ible link block (See page IN-20).

= @ ) =

¥ AlDEE

3

Check for open and short in harness and con-
nector between terminal SIL of DLC3 and ter-
minal SIL of engine ECU (See page IN-20).
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Starter Signal Circuit

CIRCUIT DESCRIPTION

While the engine is cranking, the intake air flow is slow, so fuel vaporization is poor. A rich mixture is therefore
necessary in order to achieve a good siart ability. While the engine is being cranked, the battery positive
voltage is applied to terminal STA of the engine ECU. The starter signal is mainly used to increase the fuel
injection volume for the starting injection control and after—starting injection control.

WIRING DIAGRAM
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4Runner
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Land Cruiser/Land Cruiser Prado
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INSPECTION PROCEDURE

HINT:

This diagnostic chart is based on the premise that the engine is being cranked under the normal conditions.
If the engine does not crank, proceed to the problem symptoms table on page DI-24.

When using hand—held tester:

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

PREPARATION:
{a) Connect the hand-held tester to the DLC3.

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

Read the STA signal on the hand—held tester while the starter is operating.

Ok:

kgrittion Switch Position @] 5TA
STA Signal OFF 0N

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-24).

R

2 | Check for open in harness and connector between engine ECU and starter relay
(Marking : ST RLY for Land Cruiser/Land Cruiser Prado or ST for Hilux and 4Run-
ner) (See page IN-20).

3

Check and replace engine ECU.

NG> Repair or replace harness or connector.
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When not using hand-held tester:

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

- PREPARATION:
£ START
@ STA (a) Remove the glove compartment door.
\ (b}  Tumn the ignition switch ON.
: CHECK

Measure the voltage between terminal STA of the engine ECU
connector and the body ground during cranking.

OK:

~ Voltage: 6.0 V or more

AT = ATEER
oK Proceed to next circuit insgeectinn shown on
problem symptoms table (See page DI-24).

2 | Check for open in harness and connector between engine ECU and starter relay
(Marking : ST RLY for Land Cruiser/Land Cruiser Prado or ST for Hilux and 4Run-

ner) (See page IN-20).

3

Check and replace engine ECL.

NG> Repair or replace harness or connector.
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LLES-31

EGR Control Circuit

CIRCUIT DESCRIPTION

The EGR system recirculates exhaust gas, which is controlled to the proper gquantity to suit the driving condi-
tions into the intake air mixture to slow down combustion, reduce the combustion termperature and reduce
NOx emissions. The lift amount of the EGR valve is controlled by the vacuum which is regulated by the
E-VRV operated by the engine ECU.

It even one of the following conditions is fulfilled, the E<VRV for EGR is turned ON by a signal from the ECU.
This results in atmospheric air acting on the EGR valve, closing the EGR valve and shutting off the exhaust
gas (EGR cutoff).

Under the following conditions, the EGR is cut to maintain driveability.

«  Before the engine is warmed up

+  During deceleration (Diesel throttle valve closed)

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

«  Engine speed over 3,000 rpm

WIRING DIAGRAM
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Check EGR valve (See page EC-3).

3

e )

Replace EGR valve.

IN-20

Check and replace engine ECU (See page
)

When not using hand-held tester:

1

Check connection of vacuum hose.

3

)

Repair or replace.

Check voltage between terminal EGR of engine ECU connector and body ground

(See page DI-109, Step 5).

ne>

Check and replace engine ECU (See page
IN-20).
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3 | Check operation of E-VRV for EGR.

PREPARATION:
(a) Remove the glove compartment door.
(b) Disconnect the E4 (Hilux), E5 (Land Cruiser Land Cruiser
Prado) or E15 (4Runner) connector of the engine ECU.
{c}  Turn the ignition switch ON.
CHECK:
Check the E-VRV operation.
(1) Connect terminal EGR of the engine ECU connec-
tor and the body ground (ON).
(2)  Disconnect terminal EGR of the engine ECU con-
nector and the body ground (OFF).

OK
E-VRV ON:
Air from port E flows out through port F.
E-VRV OFF:
Air from port E flows out through air filter.

ek
Air Filter
=VRYVLON E-VRV: OFF
Y AVEITE
DI{> Go to step 9.

B

4 | Check E-VRV for EGR (See page EC-3).

5 | Check for open and short in harness and connector between E—VRV for EGR and
engine ECU, and E-VRV for EGR and ECD main relay (Marking: ECD) (See page
IN-20).

NG> Replace E-VRY for EGR.

NG> Repair or replace harness or connector.
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Pre—heating Control Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, the engine ECU calculates the glow indicator lighting time/heating
corresponding to the coolant temperature at that time and turns on the glow indicator light/glow plug relay.
As ceramics is used for a glow plug material, the current control is impossible.
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WIRING DIAGRAM
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4Runner
’ ’ Engine ECU
Driver Side J/8 Combination meter . ¥
2 B 12 laLow| 4 7 | GinD
By GAUGE B-Y — BR

W G SREL

B
Iﬁil 19
B-R
Engine o Engine
Room R/B Room
R/B No.2
=
& =
2 |
0 o 4
75 o
=
2 7
4
7
B-Y =
2 |EE1| \J2)A
Gi ~ | JiC
W Glow Plug| B-Y

J1) A
Battery E
= = N —

-4
|

A154235




DI-118

DIAGNOSTICS —

EMGINE

Land Cruiser/Land Cruiser Prado
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INSPECTION PROCEDURE

1 | Does glow indicator light up?

00"

PREPARATION:

OK:

ANGS05

Turn the ignition switch ON.
CHECK:
Does the glow indicator light up?

The glow indicator lights up for 0.5 sec. or more.

o)

Go to step 5.
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3

ground.

2 | Check voltage between terminal GIND of engine ECU connector and body

I8

E7, E8 or E18 Connector

A1N3EE

B

PREPARATION:

(a) Remove the glove compartment.

(b) Disconnect the E7 (Hilux), E8 {Land Cruiser/Land Cruis-
er/Prado} or E18 {4Runner) connector from the engine

ECU.
{c)  Turn the ignition switch ON.
CHECK:

Measure the vollage between terminal GIND of the engine ECU
connector and the body ground.

OK:

" Voltage: 9-14 V

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

3 Check GAUGE fuse.

Driver Side J/B
R

GAUGE Fuse| |
I L I
)

ANl

OK

PREPARATION:

Remove the GAUGE fuse from the driver side J/B.
CHECK:

Check the cantinuity of the GAUGE fuse.

OK:

~ Continuity

NG> Replace GAUGE fuse.

4 | Check glow indicator light bulb.

NG> Replace bulb.
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Check for open in harness and connector between combination meter and engine ECU, and com-
bination meter and GAUGE fuse (See page IN-20).

5 | Check glow indicator lighting time (See page ST-1).

NG> Che:?cl-; and replace engine ECU (See page
IN-20).

3

6 | Are there any DTC being output?

@

Check glow plug relay (Marking: SUB GLW RLY for Hilux and 4Runner, SUB GLW
for Land Cruiser/Land Cruiser Prado) (See page ST-1).

3

8 | Check voltage between terminal SREL of engine ECU connector and body
ground at cranking.

"rE5> Go to relevant DTC chart (See page DI-14).

NG> Replace glow plug relay.

PREPARATION:
(a) Remove the glove compartment.

{p) Disconnect the E7 (Hilux), EB (Land Cruiser/Land Cruiser
Prado) orE18 (4Runner) connector from the engine ECU.

(c)  Turn the ignition switch START.
CHECK:

ECU connector and the body ground at cranking.
Y msara| OK:

Voltage: 9 - 14 V
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IN-20).

NG> Check and replace engine ECU (See page

@

9 [ Check for open and short in harness and connector between glow plug relay and
engine ECU, and glow plug relay and body ground (See page IN-20).

NG> Repair or replace harness or connector.

3

10 | Check resistance of glow plug {See Pub. No. RM710E, ST section).

NG> Replace glow plug.

3

11 Inspect glow plug installation.

NG> Tighten glow pilug.

3

12 | Check for open in harness and connector between glow plug relay and glow
plug (See page IN-20).

NG> Repair or replace harness or connector.
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=R

1st Gear Position Switch Circuit (only for M/T)

CIRCUIT DESCRIPTION

The shift position switch on the side of transmission detects the 1st gear and limits the engine output when
high load is applied during the vehicle running in the 1st gear.

WIRING DIAGRAM
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INSPECTION PROCEDURE

1 | Check shift position switch (See page ED-21).

NG )| Replace shift position switch.
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’ 2 | Check voltage between terminal FSW of engine ECU connector and body
ground.

PREPARATION:

(a) Remove the glove compartment door,

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal FSW of the engine ECU
connector and the body ground after the shift lever is moved

into the following positions.
OK:

¥ A1SOGE

Shift Levar Position 1st Gear Exceapt 15t Gear
‘u"oltaga =14y 0-3v

IN-20).

DK> Check and replace engine ECU (See page

3

Check for open and short in harness and
connector between shift position switch
and engine ECU (See page IN-20).
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TEFT-

A/C Signal Circuit

CIRCUIT DESCRIPTION

When the A/C compressor is on, the A/C amplifier sends an A/C signal to the engine ECU, then engine ECU
increases the fuel injection volume to improve the driveability during the engine idling.

WIRING DIAGRAM
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INSPECTION PROCEDURE
When using hand-held tester:

1 | Connect hand-held tester, and check A/C signal.

PREPARATION:

(@) Gonnect the hand-held tester to the DLC3.
(b) Turn the ignition switch ON and push the hand-held tester main switch ON.

CHECK:
Read the A/C signal on the hand—held tester while the A/C compressor is on.
OK:
A Switch Condition OFF [l
NG Signal OFF ON |

B

problem symptoms table (See page DI-24).

0K> Proceed to next circuit inspection shown on

2 | Check voltage between terminal AC1 of engine ECU connector and body ground.

i A5G0

PREFARATION;

(a) Remove the glove compariment door.

(b) Start the engine.

CHECK:

Measure the voltage between terminal AC1 of the engine ECU
connector and the body ground when the A/C switch is turned
to ON and OFF.

B

OK:
MG Switch Conedition Vaoltage

OM Below 1.5 V
OFF 9-14V

IN-20).

0K> Check and replace engine ECU (See page

3 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-20).

NG> Repair or replace harness or connector.
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3

Check and replace A/C amplifier.

When not using hand-held tester:

1 Check voltage between terminal AC1 of engine ECU connector and body ground.

L4 ANE0EE

3

PREPARATION:

(a) Remove the glove compartment door.

(b) Start the engine.

CHECK:

Measure the voltage between terminal AC1 of the engine ECU
connector and the body ground when the A/C switch is turned
to ON and OFF.

OK:
AMG Swilch Condition Vaoltage
OM Below 1.5 W
OFF Q-14Y

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-24).

2 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-20).

3

NG> Repair or replace harness or connector.

Check and replace A/C amplifier.
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CHFE-al

A/C Cut Control Circuit

CIRCUIT DESCRIPTION

This circuit cuts the air conditioning operation during the vehicle acceleration in order to increase an accel-
eration performance. During the acceleration with the vehicle speed of 30 km/h (19 mph) or less and acceler-
ator pedal opening angle of 45° or mare, the A/C magnetic switch is turned off for several seconds.
The air conditioning is also controlled by the ECU outputting the engine coolant temperature to the A/C am-

plifier.
WIRING DIAGRAM
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INSPECTION PROCEDURE
When using hand-held tester:

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

PREPARATION:

(a} Connect the hand held tester to the DLC3.

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

HINT:

A/G magnetic clutch is turned ON.

(d} Selecl the ACTIVE TEST mode on the hand-held tester.

CHECK:

Check the operation of the A/C magnetic clutch cut when the A/C cut control is operated by the hand-held
tester.

OK:

A/C magnet clutch is turned off.

B

2 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-20).

3

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

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-24),

NG> Repair or replace harness or connector.

PREPARATION:

(a) Remove the glove compartment door.

(b)  Start the engine.

CHECK:

Measure the voltage between terminal ACT of the engine ECU
connector and the body ground when the A/C switch is turned
to ON and OFF.

¥ AIS0ET
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OK:
&40 Switch Condition Vollage
M 9—-14W
OFF D-avy

e )

Check and replace A/C ampilifier.

3

IN-20).

Check and replace engine ECU (See page

When not using hand-held tester:

(See page DI-128, step 3).

1 | Check voltage between terminal ACT of engine ECU connector and body ground

ox>

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

E]

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

A/C amplifier (See page IN-20).

e )

Repair or replace harness or connector.

@

Check and replace A/C amplifier.




