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DIAGNOSTICS — ENGINE

Flz547 2

Dero-a’

PRE-CHECK

1. DIAGNOSIS SYSTEM
(@) Description

When troubleshooting Multiplex OBD (M-OBD) 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 ECU.

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)

If 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 operating 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 detection and ensure thorough the
malfunction detection. By swiltching 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)

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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If the

« "2 trip detection logic:
When a logic malfunction is first detected, the mal-
function is temporarily stored in the engine ECU
memory.

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 ratio was lean or rich, etc. at the time of
the malfunction.

(b) Check the DLC3.
The vehicle’s engine ECU uses 1SO 14230 for commu-
O 0 nication. The terminal arrangement of DLC3 complies
1.2|3]4|5|6|7|8 with SAE J1962 and matches the 1SO 14230 format.
lahdifhiZidi4i516
DLC3
A4S0
Terminal No. Conneclion/Voltage or Resistance Condition
7 Bus+ Line/Pulse generation During transmission
4 Chassis Ground — Body Ground/1 £ or less Always
16 Battery Positive — Body Ground/d - 14 V Always
HINT:

If your display shows UNABLE TO CONNECT TO VEHICLE
when you have connected the cable of the hand-held tester to
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
connecled o 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.
SST 09843-18040

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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(3) Read the DTC from the check engine warning light.
As an example, the blinking patterns for codes: nor-
mal, 12 and 31 are as shown in the illustration.
HINT:
If 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.
(5) Alfter completing the check, disconnect terminals 13
(TC) and 4 (CG) and turn off the display.
HINT:
In the event of 2 or more malfunction codes, the indication will
begin from the smaller numbered code to the larger in order.
NOTICE:
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-
tion switch OFF after the symptom is simulated once. Then
repeat the simulation process again. When the problem
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) Checkthe 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.

(6) Switch the hand-held tester from the normal mode
to the check (test) mode (Check that the check en-
gine warning light flashes.).

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

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

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

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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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.

m (b) 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 lester’s instruc-
tion 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.
indartaes Bok ) (¢) Measure the engine ECU terminal values using break—
Vehicle Hamess out box and hand-held tester.

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

(2) Read the engine ECU input/output values by follow-
ing the prompls on the tester screen.

= HINT:

Hand-held tester has a "Snapshot” function.

Break—Out-Box wosss|  This records the measured values and is effective in the diagno-
sis of intermittent problems.

Please refer to the hand-held tester/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 No. Fail-Sate Oparation Fail-Safe Deactivation Conditions
12 TCV duty is fixed at 30.0 % 2 of mare TDC signais are detected for 4 engine revolution
*Fuel cut
13 =TCV duty is fixed at 1.0 % 2 of more NE signals are delected for 0.5 sec.
+Close diesel throttle valve

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 77117
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Accelarator pedal closed position SW ON :
Accelerator pedal position is fixed at 0 %
19{1}
H Accelerator pedal closed position SW OFF : YEPEr

Accelerator padal position is fixed at 8 %

Accelerator pedal closed position SW ON @
Accelerator padal position is fixed at 0 %

18(2) Accelerator pedal closed position SW OFF S
Accelerator pedal position is fixed al 8 %
Accelarator padal position below 10 % +B OFF
When the idle SW is faulty.

Accelerator pedal closed position SW ON:
Accelerator pedal position is fixed at 0 % | +8 OFF
Accaleralor pedal closed position SW OFF:
Accelerator pedal position is fixed al 8 %

19{3)
When the idle SW is ckay.
Idie SWON :
Accaieralor pedal position is fixed at 0% | +B OFF
Idle SW OFF :
Accelerator pedal position below 10 %
19(4} Accolerator pedal position below 10 % +B OFF
22 Engine coolant temp. is fixed at 100°C (212°F) Return to normal condition
24 Intake air temp, is fixed at 20"C (68"F) Return to normal condition,
35 Intake air pressure is fixed at 101.3 kPa (760 mmHg, 30 in,Hg) | Return to normal condition
38 Fuel lamp. is fixed at 60°C (140°F) Return to normal condition
42 Vahicle speed is fixed at 0 km/h {0 mph) Vehicle speed > 0 kv (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?

N0> Charge or replace battery.

YES

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 8/117
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DIAGNOSTIC TROUBLE CODE CHART

HINT:

ELTL

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.

3
. Check Engine
DTC No. ‘2
(See aoe} Detaction ltem Trouble Area Warning Light Mermo
Pag {NomalMode/ s
Test Mode)
12 Engine speed Sensor *Open or short in crankshalt position sensor circuit
(Dl-26) Circuit Malfunction (TDC ar G1 | =Crankshaft position sensor ON/ON C
Circuit) *Engine ECU
13| Engino Spood Sonsor Grui [ *Pen o shortn enginspaed sensor i |
(DI-29) Malfunction (NE Circuit) ;
« Engineg ECU
= Open or shorl in irming control valve circuit
' « Fuel filter (Clogging)
14 T
ok h;:‘“':g;‘;:""‘ e « Fuel (Freezing, Alr in) ONINA. o
= Injaction pump (Internal pressure and timing control valve) ’
«Engina ECU
« Open or short in throttle control molor circuit
15 Throttle Control Mator Gircuit i e
(DI-34) Malndtion = Throttle valve ON/N.A. O
= Throttle body
*Engione ECU
17 Interor IC Malfunction *Engine ECU ON/N.A. O
8 +Open or short in spill control valve circuit
(DI-38) Spill Control Valve Malfunction | « Spill control valve ON/N.A. &
*Engine ECU
19 (1) Accalerator Pedal Position *Open or short in accelerator pedal position sensor circuit
(D142} Sensor Circuit Malfunction + Accelerator pedal position sensor ON/ON O
{OpeaniShort) «Engine ECU
19(2) Accelerator Pedal Posilion +Open or shorl in accelerator pedal position sensor circuit
(DI-50] Sensor Circuil Mallunction « Accelerator pedal position sensor ON/NLA. O
{IDL Switch/Range) = Engina ECLI
19 (3) Accelerator Pedal Closed Posi- | = Short in accelerator padal closed position swilch circuit
(DI-55) tion Switch Circuit Malfunction = Accelerator pedal closed position switch ON/NA ]
{Short) = Engine EGU
19 (4) Acceleralor Pedal Closed Posi- | » Open in acceleralor pedal closed position switch circuit
(DI-55) tion Switch Circuit Malfunction = Accelerator pedal closed position switch ONNLA. [
{Open) =Engine ECU
22 Water Temp. Sensor Circuit :C“J‘lp(:n :'f]hm pdaalali ot ON/ON
(0I-57) | Malfunction gttt e
= Engine ECU
24 Intake Air Temp. Sensor Circuit :?pe: u'. s:':ﬂ o inabe o e, sarior couk . -
(D183 Mainclion nlake air lemp. sensor OFF/ON C
« Engine ECU
ey

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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«Open or shorl in injection pump correction unit cuicuit
32 Injection Pump Correction Sys- | = Injection pump correction unit OFEMA =
{DI-69) tem Malfunction «Vacuum hose disconnected or cragged e L
*Engine ECU
. hort i
a5 Turtio Peoestite Sersor Croull Open or short in turbo pressure sensor circult
D171} MaNUAGE0A «Turbo prassure sensor ONON
«Engine ECL
ag Fuel Tomp: Serear Clneull =Open or shorl in lpel lemp. sensor cirouit _
: «Fuel temp. sensar ON/ON )
{DI-78) Malfunction
+Engine ECU
«Combination meter
42 Vohicle Speed Sensor Signal «0Open or short in vehicle speed sensor aircuil ONON o
(DI-84) | Circuit Malfunction +Viehicle speed sensor ' 4
*Engine ECU
% EGR Valve Lift Sensor Gircuit +«Open or short in EGR valve lift sensor circuit ;
: +EGR valve lift sensor ON/ON O
{DI-87) Malfunction
= Engine ECU
«Open ar shart in engine immohilizer systam circuit
; ; * Transponder key amplifier
Engine Immobilizer System
9g+3 ey » = Transponder key computer OFFIN.A. @]
Malfunction ¥
* Transponder key coil
*Engine ECU

diagnosis.

with the ignition switch ON.

section.

*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 detected. "N.A." indicates that the item is not included in malfunction

*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

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

https://cardiagn.com/1kz-te-engine-repair-manual-2000/

101117




21.06.2021 1kz-te+++2000 - Auto Service Repair Manuals and Wiring Diagrams

DI-16

DIAGNOSTICS - ENGINE

LT

PARTS LOCATION

Land Cruiser/Land Cruiser Prado, 4Runner
Glow Plug Engine ECU Combination Meter

Throttle Full Switch

Check Connector Turbo Pressure Sensor
/ "\ Throttle Body

DLC3

Intake Air Temp. Sensor

"\-\\_‘_ “‘\\

\\ ..,_‘\‘_ "-~._\-

. EGR Valve Lift Sensor
EGR Valve

g "*f* ﬁ E-VRV

3 R for EGR
£ \ Acceleralor Pedal

) g7 , Position Sensor

| S Accelerator

q,'v" Pedal Closed

Position Switch

Water Temp. Sensor

Crankshaft Position Sensor

/

Injection Pump

(Fuel Tem Y ¥
p. Engine Speed I Starter Rel
Salacr | Barar Sptll Controf King: 1) ECD Main Relay (Marking: ECD)

[ L \I__l
O] £ ook
g | | U2 b Tontmommomm O

Injeclior_1 Pump ~— Control Glow Plug Relay
kCorrecuon Unit Valve ) \(Marking: SUB GLW RLY) )
P A14754

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 11/117
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(Fuel Temp. Engine Speed Spill Control
Sensor Sensor - Valve

s '_'_—:‘I__ ) _ _.-' 7 : e
ey 3 ' |
! §-|7 I}y Crankshatt Position Sensor |
A . LB \ i 4

Injection Pump 1 Control
Correction Unit

7 /
\ Water Temp. Sensor

. %5:‘\’%'\

lntake Air Temp. Sensor

DI-17
DIAGNOSTICS - ENGINE
Hilux
(" ECDMain Relay{Marking ECD) Starter Relay “\
(Mariung ST)
— N I
L HEiE
F | il
|LF|" ﬂ[]m Combination Met
[ mbinatio
LL muuumun e
Glow Plug Relay " =
(Marking: SUB GLW RLY) /| Turbo Pressure Sensor
f \i \ Engine ECU
Acceleralor Pedal 2

__— Position Sensor . EGR Valve
Accelerator Lift Sensor

Pedal Closed \ i
o POS_iliOﬂ Switch DLC3

- g

: / .

—q_ |

—w.r----_‘___h el

B ”\\\\‘

__ N EGH Valve °
"‘j::.:“‘h-\ 7

= QJI]}

Valve ) \V,
e R
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TERMINALS OF ECU “h
4Runner
Engine ECU Teé:_%mls @
7| 6|5 7[6 6[4[3 [2[1]
12019] 81716 sjs1af3idind el 8
ﬁ 28p7 42322 amole, Bt
yA10774
Symbols (Terminals No.) Wiring Color Condilion STD Voltage (V)
BATT (F18-2) - Et (E15-22) |-R -~ BR Always 9-14
+ B{E1B-9) - E1 (E156-22) w-F—BR 1G switch OM 9-14
VC (E16-21) - E2 (E16-22) I-B-H 1G switch ON 45-55
VCC (E17-8) — E2C (E17-27) B-R-BR-B IG switch ON 45-556
Acceleralor pedal fully closed 06-1.4
VA (E17-19) — E2C (E17-27) Y-R - BR-B
Accelerator pedal fully opened 2B-45
Accelerator pedal Tully closed i 06-1.3
VAS (E17-28) - E2C (E17-27) V-W - BR-B
Accolerator pedal fully opened 28-45
Acceleratar pedal fully closed 9-14
IDL (E17-18) — E2C (E17-27) LG-R-BR-B
Accelarator pedal fully openad 0-3
Apply vacuum 40 kPa (300 mmHg, 11.8inHg 1.0-18
PIM (E16-16) ~ E2 (E16-20) B-Y-R £y &
Apply vacuum 135 kPa {1,000 mmHg, 39.4 in.Hg) 23-42
THA (E16-22) — E2 (E16-20) Y-G-A Idiing air intake temp. 0°C (32°F) 10 60°C (140*F) 0.2-38
THW (E16-14) — E2 (E16-20) G-R Iding  engine coolant temp. 60°C (140" F) to 120°C (248°F) 0.1-1.5
THF {E16-5) - E2 (E16-20) W-R 1G switch ON (at engine cold) 06-38
STA (E17-24) —E1 (E15-22) B-W - BR Cranking 6.0 or more
TOC+ (E15-16)— ) Pulse genaration
TDC- (E15-27) N9 ey (See page DI-26}
: Pulse generation
NE+ (E15-17) — NE- (E15-28) Y=L Idling {See page DI-26)
; - Pulse genaration
SP1 (E17-22) — Et {E15-22) G-O |G switch ON Rotata driving wheel slowly (See page DI-84)
1G switch ON 9-14
TCV (E16-5)— E01 (E15-21) G-W i Pulse gensralion
¢ {See page DI-31)
MREL (E18-7) ~ E01 (E15-21) L-¥-W-B I1G switch ON 9-14
IGSW (F18-9) - E1 (E15-21) GR-B-BR 1G swilch ON 9-14
AIC switch ON [at idling) 0-15
AG (E17-4) - E1 (E15-22) L-¥Y-BR
AIC switch OFF g9-14
1G switch ON g-14
ACT (E17-13) - E1 {(E15-22) L-B-BR At A/C cul controlled (Driving below 30 km/h, accelerator pedal il
fully opened for 5 sec.)
Accelerator pedal fully closed 9-14
PDL (E17-8) - E1 (E15-22) L-W — BR
Accelerator pedal fully opened 0-3

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 13/117
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TACH (E17-2) - E1 (E15-22) LG-BR Idiing Pulse generation

TC (E18-18) - E1 (E15-22) GH -BR IG switch ON 9-14
h . T

W (E18-12)~ E1 (E1 J HEWo SR Check engine warning light lights up 0-3
Excepl check engine warning light lights up 9-14
GIND (E18-3) — E1 (E15-22) BR—-BR Sichw inciowior bt Wt i
Except glow indicator light lights up 9-14

DATA (E16-13) - E1 (E15-22) V-BR For 0.5 sec. after IG switch ON Pulse generation

CLK {E16-12) - E1 (E15-22) P-BR For 0.5 sec. after IG switch ON Pulse genaration

SIL {E18-19) - E1 {(E18-22)

W —BR Cannect hand-held taster to DLC3

Pulse generation

IMI{E19-17) - E1 (E18-22)

L-B-BR |Idiing

Pulse generation

IMO (E19-8) — E1 (E18-22)

L-A-BR A few sec. after engine staring

Pulse generation

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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Hilux
Engine ECU Tals @ .
9(8|7| &/5|4[32 1 [543 2
(9HETNB 1A 431 21110( | | NS4 131211109 8
| 212 5242 222129 | | p2R1209its 1716
Yﬁ“]??‘
Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
BATT (E7-2) — E1 (F4—22) ¥ -BR Always 9-14
+ B (E7-8) - E1 (E4-22) A-L - BR IG switch ON 9-14
VC (E5-21) - E2 (E4-22) B-G-R 1G switch ON 45-55
VCC (E6-8) — E2C (E6-27) R-W - LG 1G switch ON 45-556
Accelerator padal fully closed 0.6-1.3
VA (E6-19) - E2C (E6-27) B-L-LG ]
Accelerator pedal fully opened 28-45
Accelerator pedal fully closed 06-13
VAS (E6-28) — E2C (E6-27) P-LG y
Accelerator pedal fully opened 28-45
Accelerator padal fully closed 9-14
IDL (E6-18) — E2C (E6—-27) B-R-LG by
Accelerator pedal fully opaned 0-3
A vacuum 40 kPa {300 mmHg, 11.8 in.H 10-18
PIM (E5-16) - E2 (E5-20) B-Y-G-R ol i 2 L
Apply vacuum 135 kPa (1,000 mmHg, 39.4 in Hg) 23-42
THA (E5-22) - E2 (E5-20) P-.—-BR-W | Idiing air intake temp. 0°C {32°F) to 60°C (140°F) 02-38
THW (E5-14) - E2 {E5-20) P —BR-W Idling engine coolant temp. 80"C (140"F) to 120" C (248" F} 01-15 ds
THF (E5-5) - E2 (E5-20) LG-B IG switch ON (at engine cold) 05-38
STA (E6-24) - E1 (E4-22) V-Y- BR Cranking 6.0 or more
TDC+ (E4~16) - ' Pulse genaration
TDG- (E4-27) o Iding {See page DI-26)
. Pulse generation
= NE- (E4—! 2
NE+ (E4-17) - NE— (E4-28) W-B Iding (Ses page DI-26)
SP1 (E6-22)— E1 (E4-22) G-0-BR IG switch ON Rotate driving wheal slowly Pulse genaration
IG switch ON 9-14
TCV {(E4-5) - EQ1 (E5-21) G-B - W-B i Pulse generation
" (See page DI-31)
IG switch ON 9—14
EGR (E4-4) - EO1 (E4-21 G-W - W-B
(E4-4) ( ) EGRON Pulse generation
(See page DI-108)
MREL (E7-7) - EO1 (E4-21) L-O-W-B | 1G switch ON 9-14
IGSW (E7-9) - E1 (E4-21) B-W - BR IG switch ON 9-14
AC switch ON (at idling}) 0-15
AC1 (E6—4) - E1 (E4-22) Y-BR
AC switch OFF 9-14
IG switch ON 9-14
ACT (E6-13)~E1 (E4-22) | LG-R-BR |AtACautcontrolied
{Driving balow 30 km/h, accelerator pedal fully opened for 0-3
5 s5e¢.)

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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Di-21
DIAGNOSTICS - ENGINE
Acceleralor Tully closed -
POL (E6-8) —E1 (E4-22) L-BR g 1o =
Accelerator pedal fully opened 0-3
TAC (E6—2) —E1 (E4-22) B-BR Idiing Pulse generalion
TC (E7-18) - E1 (E4-22) V-BR 1G switch ON 9-14
Check angine warning light lights 0-3
W({E7-12) - E1 (E4-22) P-BR a LI v
Except check engine waming light lights up 9-14
Glow indicator light lights -
G-IND (E7-3) - E1 (E4-22) R-W—-BR REb o
Except glow indicator light lights up 9-14
DATA (E5-13)— E1 (E4-22) V-BH For 0.5 sec. after IG switch ON Pulse ganeration
CLK (E5-12) - E1 (E4-22) P-BR Far 0.5 sec. atter |G switch ON Pulse generation
At shift position in first position -
FSW (E6-7)— E1 (E4-22) R-L—BR 2 e izl
At other shift position in first position 0-3
SIL(E7-19) - E1 (E4-22) V-W-BR Connect hand-held tester to DLC3 Pulse ganeration
IMI {(E7-17) - EV (E4-22) L-B-BR Idiing Pulse genaration
IMO (E7-6) — E1 (E4-22) L-A—BAR A faw sec. after engine slaring Pulse generation
|
|
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DI-22 '
DIAGNOSTICS - ENGINE
Land Cruiser/Land Cruiser Prado
Engine ECU T@)nals . @
sss]sH1 r@s{ 5[4 |;| [6]5]4[a[2[ 1
87 sisi41a1z1id | [1815p4p31211 1sits|41q‘|émo
| 203 | | pippd ppofo)e 42 2221
AL TA
Symbals (Terminals No.) Wiring Color Candition STD Voltage (V)
BATT (EB-2) - E1 (E5-22) B-R—BR Always 9—14
+ B (E8-9) - El (E5-22) B-¥Y-BR IG switch ON 914
VC (E6-21) - E2 (E5-22) L-A-BR-W |G switch ON 45-55
VCC (E7-8) — E2C (E7-27) L-A -BR-W 1G switch ON 45-55
Accelerator pedal fully closed 06-13
VA (E7-18) - E2C (E7-27) A-Y — BA-W
Aocelerator pedal fully opened 2B8-45
Accelerator pedal fully closed 06-13
VAS (E7-28) — E2C (E7-27) P-L - BR-W
Accelerator padal fully opened 28-45
Accelerator padal fully closed 9-14
IDL (E7-18) — E2C (E7~27) LG-B - BR-W ly
Accelerator padal fully opened 0-3
ly vacuum 40 kPa (300 mmHag, 11.8 in.Hg) 1.0-1.8
PIM {E6-16) — E2 (E6-20) P-L -BR-W Apply 2
Apply vacuum 135 kPa (1,000 mmHg, 39.4 in.Hg) 23-42
THA (E6-22) - E2 (E6-20) W-G - BR-W | Idling Air intake temp. 0°C (32°F) 10 80°C (140°F) 02-38
THW (E6-14) - E2 (E6~20) G-B - BR-W Iedling Engine coolant temp. 60°C (140°F) 1o 120°C (248°F) 01-15
THF {E6-5) - E2 (E6-20) B-R - BR-W 1G switch ON {at engine cold) 05-38 :
STA (E7-24) - E1 (E5-22) B-W-BR Cranking 6.0 or more
TDC+ (E5—16) ~ Pulse genaration
TDG- (E5-27) il g (See page DI-26)
g Pulse generation
NE+ (E5-17) - NE- (E5-28) L-G Idling (See page DI-25)
SP1 (E7-22) - E1 (E5-22) V-~BR IG swilch ON Rotate driving wheal slowly Pulse ganeration
IG switch ON 9-14
TCV (E5-5) ~ ED1 (E5-21) A=Y -W-B i Pulse genaration
- (See page DI-31)
EGR (E7 - 24}~ Pulse generation
E01 (E7-13) Ar-Wa | EQRIN {See page DI-109)
10} — VSV OFF at idlli 9-—14
SITH (E7-10) Wel — W8 ng
EO1 (E7-13) VSV ON (after |G switch OFF for 2 sec.} | 0-3
VSV for atmospheric pressure leaning OFF 9-14
PA (E7-9) - ED1 (E7-13) W-R-W-B I & i Ll
VSV for atmospheric pressure leaning ON 0-3
MREL (EB-7} - E01 (E5-21) B-W-W-B |G switch ON 9-14
IGSW (E1-9) - E1 (E5-21) B-R -BR 1G switch ON 9-14
A/C switch ON at idling 0-156
AG (E7-4) - E1 (E5-22) W-G -8R
A/C switch OFF 9-14
-

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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m DI-23
DIAGNOSTICS - ENGINE
IG switch ON 9-14
ACT (E7-13)- E1 (E5-22) l-B-BR Al A/C cut controlled (Driving below 30 kmih, acceleratar padal o5
fully openad for 5 sec.) &
Accelerator pedal tully closed 9-14
PDL {(E?-9) - E1 (E5-22) GR-BR
Accelerator pedal fully openad 0-3
TAC (E7-2) - E1 {E5-22) B-BAR Idling Pulse generation
TC (EB-18) - E1 (E5-22) P-8 - BR IG switch ON 9-14
Check engine waming light lights u 0-3
W (E8-12) - E1 (E5-22) W-BR 2 29 foht g 2
Except check engine waming light lights up 9-14
Glow indicator light lights up 0-3
G-IND (E8-3) ~ E1 (ES-22) ¥Y-R - BR =
Except glow indicator light lights up 8-14
DATA (E6~13)— F1 (E5-22) G-B-BR For 0.5 sec. afler IG switch ON Pulse genaration
CLK (EB-12) - E1 (E5-22) G-W-BR For 0.5 sec. altar IG switch ON Pulse generation
IG switch ON 0-38
EGRG (E7-3)— E{ (E5-22) R-BR
Maintain engine speed at 1500 rpm after warming up 9-14
IG switch ON 0-3
IREL {(E9-2) ~ E1 (E5-22) G-Y-BR
At intake heater ON 9-14
Hoater blower swilch ON 0-3
VCH (E7-23) - E1 (E5-22) Y-R - BR
Heater blower switch OFF 9—-14
SVA (E8-13] - E1 (E5-22) L-W-BR IG switch ON 0-1.5
Heater blower switch ON 0-3
VCT (E6-7) - E1 (E5-22) L-B-BR
Heater blower switch OFTF 9—14
Push on power heater switch 0-3
HSW (E9-20) - E1 (E5-22) B-L -BR
Push off power heater switch 9-14
Al shift position in first position 9-14
FSW (E7-7) - E1 (E5-22) R-L - BR
At other shift position in first position 0-3
Idiny Turn steering wheel 0-3
PS{(E7-9) - E1 (EB-22) P -BR 8
IG switch ON 9-14
SIL (E8-19)~E1 (E8-22) V-W-BR Connect hand-held toster to DLC3 Pulse generation
IMI (E9-17) —E1 (E8-22) L-B - BR Idling Pulse generation
IMO (E9-6) — E1 {(E8-22) L-A - BA A lew sec. aller engine slaring Pulse generation
|
'
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Di-24
DIAGNOSTICS - ENGINE |
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.

Symptom Suspect Area Seo page
1. Stader ¥
Does not crank [Difficult to start) 2. Slader relay I
3. Neutral start switch circuil (AT) -
1. 5TA signal circuit DI-104
2. Injection nozzle FU-3
Cold engine {Difficult to star) 3. Fuel filter i
4. Engine ECU it
5. Injection pump FU-5
1. STA signal circuit Di-104
2, Injection nozzle FU-3
; " 3. Fuelfiler i
Hot engine {Difficult to start) 4. Conoression o
5. Engine ECU #
6. Injection pump FU-5
1. Fuel filter #
: . 2. ECU power source circuit DI-82
Soon after starting {Engine stall) 3. Engine ECU "
4. Injection pump FU-5
1. ECU power source circuit Di-g2
Others (Engine stall) 2. Engine ECU #
3. Injection pump FU=5
1. Fuel filter W
Incorect first idie {Poor idling) 2. Engine ECU #
a. Injection pump FU-5
1. AKC signal circuit DI-125 L
- 2. STA signal circuit DI-104
High engine idle speed {Paor idling) 3. Engine ECU "
4. Injection pump FU-5
1. A/C signal circuit Di-125
2. Injection nozzle FU-3
3. EGR control circuit DI-109
Lower angine idle speed {Poor idiing) :) 3;:12}; T:::'(:t:ce :
6. Fuel line (Air beed) -
7. Engine ECU #
8. Injaction pump FU-5
1. Injection nozzle FU-3
2. Fuel line (Air beed) -
3. EGH conlrol circuil Di-109
Rough idling (Poor idling} 4. Compression #*
5, Valve clearance ¥
6. Engine ECU #
7. Injection pump FL-5

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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' Di-25

DIAGNOSTICS - ENGINE
1. Injaction nozzlg FU-3
2. ECU power source circuil DI-g2
3. Compression #
Hunting at hot engine (Poor idling) 4. Fuel line (Air bead) -
5. Valve clearance #
6. Engine ECU it
7. Injection pump FU-5
1. Injection nozzle FU-3
2. ECU power source circuit D52
3. Compression #
Hunting at cold engine (Poor idling) 4, Fuel line (Air beed)
5. Valve clearance
6. Engine ECU #
7. Injection pump FU-5
1. Injection nozzle FU-3
2. Fuel filer #
. EGR ircu =
Hesitation{ Poor acoeleration {Poor driveability) o T g irce G
4, Gompression i
5, Engine ECL it
6, Injgction pump FU-5
1, Injection nozzla FU-3
Knocking (Poor driveability) 2. EGR control circuit DI-109
4, Engine ECU ]
1. Injection nozzla FU-3
” ; 2, EGR control circuit DI-109
Black smoke {Poor driveability) 3. Engina ECU ¥
4, Injection pump FuU-5
1. EGR control circuit Di-108
2, Injection nozzle FU-3
White smoke (Paor driveability) 3. Fuellilter #
4. Engine ECU A
4, Injection pump FU-5
1. Injection nozzle FU-3
Surging/ Hunting (Poor driveability) 2. Engine ECU "
3. Injaction pump FU-5
#: See Pub. No. RM710E (1KZ-TE), RM789E (Hilux Sup.), RM863U (1999 4Runner) or RM805E (Land
Cruiser/Land Cruiser Prado Sup.).

4
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DI-26
DIAGNOSTICS - ENGINE
CIRCUIT INSPECTION
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
aTDC 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-
ales 78 signals of 2 engine revolutions. The engine ECU detecls 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 No. DTC Detection Condition Trouble Area
+Open or short in crankshalt position senser circuit
12 No TDC signal to engine ECL at 400 rpm or more «Crankshaft position sensor
+Engine ECU

] <
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. DI-27
_DIAGNOSTICS - ENGINE
WIRING DIAGRAM
5 Engine ECU
Crankshaft Position r N
Sensor
1 R 19 TDC+
T o 1 1) . AN —
27
G Y 1DC-
L J® =
3
Engine Speed Sensor
(inside the Injection Pump)
w e | & s
2 ¥y
§:§ B 28 I ne- Et
[ d : ,J_,
,, i )
g - 13
C15 (Hilux), S (Hl);
C4 (Land Cruiser/Land Cruiser Prado), ES5 (Land Cruiser/Land Cruiser Prado),
C3 (4Runner) E15 (4Runner)
"3
E9 (Hilux)
E12 4Runner)
P1 Pick-up Sensor
(Land Cruiser/Land Cruiser Prado)
Ar5045 ATS40E

INSPECTION PROCEDURE
HINT;

function.

4

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 nol, the air-fuel ratio was lean or rich, etc. at the time of the mal-
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DIAGNOSTICS - ENGINE

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

section).
TDC Signal Waveforms
[ £
1 1
TDCH— T 2ViDIV
J el
NE
ol O . ) O
20 m sec./Division(ldling)  , aseass

3

Reference: INSPECTION USING OSCILLOSCOPE

During eranking 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.

e )

Replace crankshaft position sensor.

cranks!

2 Check |1It::r 0

pen and short in harness and connector between engine ECU and
aft position sensor (See page IN-20).

3

e )

Repair or replace harness or connector.

3 |Inspection sensor installation.

3

e )

Tighten sensor.

IN-20)

Check and replace engine ECU (See page

e ———
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DIAGNOSTICS — ENGINE
DTC 13 Engine Speed Sensor Circuit Malfunction
(NECircuit)
CIRCUIT DESCRIPTION

Refer to DTC12 on page DI-26.

DTC No.

DTC Detection Condition

Trouble Area

Ne NE signal to engine ECU for 0.5 sec. or more at 580 rpm or

more

» Open or short in engine speed sensor circuit

13

=Engine speed sensor

ﬂu NE signal to engine ECU for 2.0 sec. or mare during crank- «Engilne EOU

ing

HINT:

function.

WIRING DIAGRAM
Refer to DTC12 on page DI-26.

INSPECTION PROCEDURE

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-

1 | Check resistance of engine speed sensor (See Pub. No. RM71 OE, ED section).

3

e )

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).

3

")

Repair or replace harness or connector.

3 | Inspect sensor installation.

e —r—

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DIAGNOSTICS — ENGINE

DI-31

EWG-a1

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.

DTC No.

OTC Detaction Condition

Trouble Arga

After engine warmed up and during, actual injection timing is
different from target value of engine ECU calculated for several
s6c.

*Open or short in liming
= Tirming control valve

» Fuel filter (Clogging)
*Fuel (Freezing, Airin)

*Injection pump (internal pressure and timing control valve)

+Engine ECU

control valve circuit

WIRING DIAGRAM

Hilux

T5
R-L

Timing Control Valve

Engine ECU
12

@ TCV

From T;;.rrminal 3
of ECD Relay
(See page DI-92)

22 1
(ot je———yica}—~=-

R
4 1

N

EO1

SIS

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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AR Engine ECU
T
. 20 R | i 'gming Control V%vew 12 -
- E 11 K——)ica3 - E -

From Terminal 3 "::K D 1 2 El

of ECD Relay

See page DI-92

(See pag ) EO1
Y . A10820
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Di-32
DIAGNOSTICS -~ ENGINE
Land Cruiser/Land Cruiser Prado Engine ECU
From Terminal 3 T2
?Ef;sachagH: IS{_QQ) 1 Timing Control Valve 12
B-R — Vv
i }m B-R 1 . G-W C TC
EO1
A10820 N —
% A15429
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 timing control valve (See page FU-5).

3

NG> Replace timing control valve.

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

ON
@ E4, E5 or E15 Connector
\

~ =

r_’:j" 17 O
[l INEN ITTI
] |

LS
1 i J 11
UL (LN A

ATQ1ED

PREPARATION:

(a) Remove the glove compartment door.

(b}  Disconnectthe 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

OK> Go to step 3.

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DI-33
DIAGNOSTICS - ENGINE

nector between timing control valve and engine ECU,

Check for open or short in harness and con
and timing control valve and ECD main relay (Marking: ECD) (See page IN-20).

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:
Measure the voltage between terminal TCV of the engine ECU

.-...ll
Lol

{/ connector and the body ground.
] ok
Voltage: 9-14V

Al0ndy

During idling, check the waveform between terminals TCV and

[
Tov 3 | E1 of the engine ECU connector.
I l\ _ L HINT:
; et} The correct waveform is as shown.

10 msec./ Division (idling) , aszuez IN-20)

3

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

3

| 17
NG> Check and replace engine ECU (See page

NG> Replace or repair.

Check and replace injection pump (See page
FU-5). _ -

27117
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DI-34
DIAGNOSTICS — ENGINE
DTC 15 Throttle Control Motor Circuit Malfunction
CIRCUIT DESCRIPTION

Throttle control motor is operated by the engine ECU and it opens 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.

DTC No. DTC Detection Condition Trouble Area
* Open or short in throllls conlrol motor circuit
Open or short in throttle control motor circuit * Throttle control motor
15 * Throttle valve
* Throllle body
Open or short in throttle full switch circuit + Engine EGU

WIRING DIAGRAM

Hilux

T8 Engine ECU

Throttle Control Motor
A 20
{ E4] LU+A
v 30
( E4] LU-A
> 19
00— 3 E4] LU+B
29
. - LG }
Throttle Full Switch
W-B Y

Jﬂﬂﬂ At5430

L
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DIAGNOSTICS - ENGINE

DI-35

4Runner

.

4

h
.

Throttle Control Motor

n
(=]

R-Y

g

(%)
o

R-L

m
o
UJ

€

=
@0

G-Y

m
-—h
UJ

(

GR

L
o

€

Throttle Full Switch

-
ns

Y

| Yirosos

o0
2 1

m
—h
@

Engine ECU

LU+A

LU-A

LU+B

LU-8

THOP

A15430

T7

|
L —

— 00—

P
r

Throttle Control Motor

Land Cruiser/Land Cruiser Prado

n
o

4

=
-

éﬂ% g

b
w

1

-<
]mm
oo,

J37
JIC

@1

T8
Throttle Full Switch

]
Y

4
W-B w-B L
A I L W S e

1

Engine ECU

LU+A

LU-A

LU+B

LU-B

THOP

ADE24
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DIAGNOSTICS - ENGINE

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 throttle control motor circuit.

~ Signal Waveform PREPARATION:
TR T T T T 0w | (@) Connect the oscilloscope between terminals LU+A/LU-
: | Division A/LU+B/LU-B and EO1 of the engine ECU connector.
_\| F H (b) Start the engine.
el O N CHECK:
! ; { GND| Gheck the waveform between terminals LU+A/LU-A/LU+B!
- ' LU-B and EO1 of the engine ECU connector when the engine
i E i is racing.
Y U5 msec/Dvision  ases| OK:

The correct waveform is as shown.

IN-20).

OK> Check and replace engine ECU (See page

E

2 | Check throttle control motor.

PREPARATION:
Disconnect the throttle control motor connector.
CHECK:
B Measure the resistance between terminals 2 and 1/3 of
the throttle control motor.
B Measure the resistance between terminals 5 and 4/6 of
the throttle control motor.
OK:
Resistance: 18 - 22 Q at 20°C (68°F)

NG Replace throttle body assembly (See e
> B 0311 3 y y ( pag

3

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

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 30/117



li=]

-

21.06.2021 1kz-te+++2000 - Auto Service Repair Manuals and Wiring Diagrams

o

DIAGNOSTICS

DI-37
ENGINE

OK

NG

Repair or replace harness or connector.

Check and replace engine ECU.

i
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DIAGNOSTICS - ENGINE

nEKs vy

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 detects 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.

NE AN
Pulin S = 7 i . 4
I
VAV VAVAVAVA/AVAVAVEVAVAVAVAVAVS
Close (ON) : r
SPV .
ORer{QFF)  <=-----1d Final fuel }
| injection angle : —
Plunger F i \ \
Lift ', o
Injection start A2626
DTC No. DTC Detection Condition Trouble Area
*Open or short in spill control valve circuil
18 Open or short in spill control valve circuit * Spill control valve
+Engine ECU
WIRING DIAGRAM
Hilux
Engine ECU
S7 ’
Spill Control Valve
i @? SPV+
é 2
i I R-B @6 SPY-
.
Y A12068
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4Runner
Engine ECU
S7 ' ‘
Spill Control Valve
GR 7
Iz —ETY SPV+
s 6
g = @Dy SPV-

A12089

Land Cruiser/Land Cruiser Prado
Engine ECU

S

M1
Magnetic Spill Valve

2 .

5 (EB) SPV+
R 6

(‘E{i SPV-

[1

I

A12069

Y

INSPECTION PROCEDURE

HINT:
Read freeze frame data using hand-held tester, as freeze frame data records the engine conditions when

a malfunction is dett:acted. 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).

J

NG> Replace injection pump (See page FU-12).
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DIAGNOSTICS - ENGINE

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

- ON
@) E4, ES or E15 Connector

A15DB2

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 ON.

CHECK:

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

B

Voltage: 9-14 YV

o )

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.

@ ON/SPV
o man a‘@
Py M ™
_—
+ X

Y A5O3

|||'—J

SPV Signal Waveforms 10 V/Div.

I (5 5
L] 4N

SPV i
RN S

10 msec./Division (Idling)

v AD24851

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: 9-14V

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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Di-41

Check and replace engine E
IN-20). < v U700 pags
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DIAGNOSTICS - ENGINE

oy

[ 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.

DTC No. DTC Detaction Condition Trouble Area

+Opan or short in aceelerator pedal position sensor circuit
= Accelerator pedal position sensor
= Engine ECU

Open or short in accelerator pedal position sensor circuit for

19 (1)
(1) 0.05 sec. 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.

Accalerator pedal opening position expressed as percentage
Trouble Area
Accelerator pedal fully closed Accelerator pedal fully open
VCC circuit open
Yo
R ¢ VA, VAS circuit open or shorl
Approx. 100 % Approx, 100 % E2C circuit open

e
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DIAGNOSTICS -~ ENGINE

WIRING DIAGRAM
Hilux A31
Accelerator Pedal Position Sensor Engine ECU
8 5V
Voo R-W VCC .?
4
19
VA & B-L E VA -
5
28 '
VAS € s 2 L
! +B
B-R f"_‘\18 IDL '.
IDL 73 (Es) sl oo
27
E2C ¢ 2 i Eg E2C
i
Accelerator Pedal +B
i 5 Closed Position Switch 1 9 ? !
W-B L-w PDL
—{1Q1K« 3 3 iG] —(E8) _ o
o
¥ A15078
4
371117
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DIAGNOSTICS - ENGINE
4R A31 ‘
sl Accelerator Pedal Position Sensor Engine ECU
® 8 5V
VCC = VCO g
4
19
VA ¢ Y-R VA
5
28 '
VAS o I VAS
| +B
LG-R ,--,.18 IDL ’
IDL {3 (E1A -
27
E2C ¢ il = E2C
T A33 J7
. Accelerator Pedal B E1
3 Closed Position Switch : 9 ¥
% W-B L-w L-W POL ’
Jg
12 6 JIC — /
3 wW-8
Y iy A15412
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DIAGNOSTICS - ENGINE
Land Cruiser/Land Cruiser Prado
AS59 Accelerator Pedal Position Sensor Engine ECU
( ik
8 5V
-Y ]
Vee 0;__ G @D vCC '?'
Y-R f—--.19 VA
VA © 3 (E7) v
28 i
VAS ¢ GR_ Sy VAS o
? +B
18 '
IDL J} 3 G-W 7 IDL L e
27
E2C BRN 7 E2C
2
AS56 nL E1
Ja7 Accelerator Pedal B
JIC Closed Position Switch 9 ?‘ *
wW-8 W-B W PDL
R J
¥ #1540
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.
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.
|
|
FI7052
.
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DIAGNOSTICS - ENGINE
OK:
Accelerator pedal Accelerator padal opening position
expressed as percentage
Fully released Approx, 65 %
Ll i Approx. 18 %

(See page DI-4).

OK>

Check for intermittent problems

ground.

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

C/{) ON

 m———y

1

DEABSI
ADSO2G

@iz

/{+) \J -

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

Go to step 5.

e )

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

VAS

(@ON

VA E2C

Y

[

OO

BEGESD

YPZI064

e\

=

AOBG20

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:
Accelerator Pedal Voltage
Fully released 06-1.3V
Fully depressed 2.8-45V

:

IN-20).

Check and replace engine ECU (See page

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DI-47

NG
e e

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

e )

Repair or replace harness or connector.

Replace accelerator pedal.

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

@ON

VGC

E2C

L.

PREPARATION:

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

CHECK:

3

Measure the voltage between terminals VCC and E2C of the

engine ECU connector.

"~ Voltage: 4.5-55V

Mntoon o nﬂ'r’fﬂj Yoo Ay 1o
' ) ' ) oK:
e nI\') =

NG>

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

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: u

1 | Check voitage between terminal 4 of wire harness side connector and body

ground.
— ON PREPARATION:
AN\ = -
4 / ) (a) Disconnect the accelerator pedal position sensor con-
N 4
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:
ey Aos2s? Voltage: 4.5- 5.5V
NG> Go to step 4.
OK
v

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

@) N VAS VA E2C

S O \
Thood T :I"Ihr _'_’]<] AT eI "=|:| [T

ulnl]lT RERIRE RS
LRV ERIARAH 8 | k|

‘“"W’\w J ¢

\

ASG40

B

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 conneclor.

OK:
Accelarator pedal Voltage

Fully released 06-13V

Fully depressed 28-45V

OK Check and replace engine ECU (See o
> IN-20). p g ( pag

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

NG> Repair or replace harness or connector.

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DIAGNOSTICS — ENGINE

Replace accelerator pedal.

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

ON PREPARATION:
@ vCC E2C (a) Remove the glove compartment door.
[ (b) Turn the ignition switch ON.

T T | ot

it L'uf} G ). ) AR S Measure the voltage between terminals VCC and E2C of the

% T \““’K engine ECU connector.

vV Voltage: 45-55V

y (+) )

A0od41
> '11-20]- '

3

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

4
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DIAGNOSTICS - ENGINE .
DTC 19 (2) | Accelerator Pedal Position Sensor Circuit \
Malfunction (IDL Switch/Range) ‘
CIRCUIT DESCRIPTION
Refer to DTC 19 (1) on page DI-42.
DTC No. OTC Detection Condition Trouble Area
Condition {a} or (b} continues for 0.5 seconds or more:
(a) IDL ON and VA > 1.4 V
{b) IDL ON and VAS =1.4 V
Candition ({a) or (b) continues for 0.5 seconds or more; +Open or short in accelerator padal position sensor aircuil
19(2) {a) IDL OFF and VA <D.6 V = Accelerator pedal position sensor
{b) IDL OFF and VAS < 0.6 V = Engine ECU
Conditions {a) and (b) continue 0.05 seconds or mora:
(@) 0BV<VA<44VandDBV<=VAS <44V
(b) VA —VAS > 0.5 V
WIRING DIAGRAM
Refer to DTC 19 (1) on page DI-42.
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 tester to the DLC3.
(b}  Turn the ignition switch ON and push the hand-held tes-
ter main switch ON,
CHECK:
Read the IDL signal.
OK:
Accelerator Pedal 10L Signal
FHVIS Fully released OFF
Fully depressed ON
0K> Go to step 4.
I
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DIAGNOSTICS - ENGINE

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

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:
Acceleralor Pedal Vaoltage
Fully released g9-14V
Fully depressed 0-3Vv

IN-20).

OK> Check and replace engine ECU (See page

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> glﬁgk for intermittent problems (See page

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 45/117
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DIAGNOSTICS ~ ENGINE

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).

OK> Check and replace engine ECU (See page

B

7 | Check for Bpen 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.

@

Replace accelerator pedal.

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

NG Check and replace engine ECU (See
> IN-20). 3 { s

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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DIAGNOSTICS - ENGINE

When not using hand-held tester:

1 Check voltage between terminals IDL and E2C of engine ECU connector.
ON PREPARATION:
@ E2C DL (a) Remove the glove compartment door.
) \ (b)  Turn the ignition switch ON.
e e i i s
o O LA L LU Measure the voltage between terminals IDL and E2C of the en-
‘»-Tz{f/ \{w( gine ECU connector.
a OK:
vhseia = V o Accalerator Pedal Voltage
: il Fully released 914V
Fully depressed 0-3V

OK> Go to step 3.

B

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

=)

| Replace accelerator pedal.

NG> Repair or replace harness or connector.

3 | Check voltage between terminal 4 of wire harness side connector and body-
ground (See page DI-42, step 2).

NG> Go to step 6.
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DIAGNOSTICS -~ ENGINE

(See page DI-42, step 3).

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

IN-20).

0K> Check and replace engine ECU (See page

E

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).

NG> &hez%l; 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).
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DIAGNOSTICS - 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.
DTC No. DTC Detaction Condition Trouble Area
{i;}giog?ja}' (b} and {c) continu 0.5 sec. or more: *8hart in accelerator pedal closedl : pos‘itiun switch cireuit
1913) (d} VA > Fully closed study voltage +0.41 V ';m::er;lgbp&dal Closed position switch
(&) VAS > Fully closed study voltage +0.41 V Nk 12
PDL does not turn ON even once while driving vehicle
(2 trip detection logic) *Open in accelerator pedal closed position switch circuit
19(4) Conditions {a) and (b) continue 5 sec. or mare: * Accelerator pedal closed position switch
(a) PDL OFF *Engine ECU
{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 condilions 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 accelerator pedal closed position switch (Seepage ED-20).

PREPAHATI_QE
Disconnect the accelerator pedal closed position switch connector.
CHECK:

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

Terminals Accaleralor Pedal Resistance
1-2 Fully released o
1-2 Fully deprassed 0-20Q

NG Replace accelerator pedal (See page ED-20).

491117
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DIAGNOSTICS — ENGINE
2 |Check voltage between terminal PDL of engine ECU connector and body ground.
ON PDL PREPARATION:
@ (a) Remove the glove compariment door.
r \ (b)  Turn the ignition switch ON.
[entehohprbe F | R e CHECK:
AR aaa) s romans sy e o Measure the voltage between terminal PDL of the engine ECU
\‘*ﬁﬂf{»/klw‘ e \?"{/ conector and the body ground.
| OK:
BES6SD ) (+) Accelarator Padal Voltage
) s Apend Fully released 9-14V
Fully depressed 0-3V

IN—20).

OK> Check and replace engine ECU (See page

B

Check for open and short in harness and connector between engine ECU and accelerator pedal
fp!ﬁg%? position switch, and accelerator pedal closed position switch and body ground (See page
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DIAGNOSTICS - ENGINE
DTC 22 Water Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The waler temperature sensor senses the coolant temperature.
A thermistor built in the sensor changes the resistance value
Fig. 1 according to the coolant temperature. The lower the coolant
30 temperature, the greater the thermistor resistance value, and
20 the higher the coolant temperature, the lower the thermistor re-
10 | Acceptable sistance value (See Fig. 1).
5 The water temperature sensor is connected to the engine ECU
S s I (See below). The 5 V power source voltage in the engine ECU
8 L} is applied to the water temperature sensor from terminal THW
é al via a resistor R. Thalt is, the resistor R and the waler tempera-
2 - ture sensor are connected in series. When the resistance value
o o05p of the water temperature sensor changes in accordance with
03 changes in the coolant temperature, the potential at terminal
g2 r THW also changes. Based on this signal, the engine ECU in-
01 L creases the fuel injection volume to improve driveability during
A S S S the cold engine operation. '
-20 20 40 60 80 100
{(—4) (32) (68) (104) (140) (176) (212)
Temperature "C (*F)
Fla241
DTC No. DTC Detection Condition Trouble Area
«Open or short in water temp. sensor circuit
22 Opan or short in water temp. sensor circuit for 0.5 sec. or mere | = 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) Open circuit
140"C (2B4°F) or more Short circuit

4
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DIAGNOSTICS -
WIRING DIAGRAM
Hilux Engine ECU
wa e N
Water Temp. Sensor 5V
14 R
! P O THW
< 2 Es
20
: G-R E2
O @4 i
. o
i A10951)
4Runner Engine ECU
W3 ( s
Water Temp. Sensor 5V
| 14 R
— E E16 m—wik
2
20
i o il
1 E1
. »
Y Ar0940
Land Cruiser/Land Cruiser Prado Engine ECU
w2 e N
Water Temp. Sensor 5V
G = THW ?
o > { E6)
20
G _ @
1 E1
\ /
L A04D
S
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DI-59

INSPECTION PROCEDURE

HINT:
« IFDTGC22, 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
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 DLCS3.

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

Read the lemperature value on the hand-held tester.

OK:
~ Same value as the actual water temperature.

HINT:

«  lIfthere is open circuit, hand-held tester indicates —40°C (~40°F).

«  If there is short circuit, hand-held tester indicates 140°C (284°F) or more.

NG> —-40°C (-40°F) ... Go to ste

2.
140°C (284°F) or more ... (?o to step 4.

3

gll'ﬂci-k for intermittent problems (See page

2 | Check for open in harness or engine ECU.

N PREPARATION:

@)OWater

Temp. Sensor

eesass  Cruiser Prado) or E16 (4Runner)
A12252 okl

e o 3 ()  Turn the ignition switch ON.
. = CHECK:
L= % Read the temperature value on the hand-held tester.
- 1 ; OK:
Y *:E5 (Hilux), E6 (Land CruiserfLand | ~ Temperature value: 140°C (284°F) or more

(a) Disconnect the water temperature sensor connector.
(b)  Connect the sensor wire harness terminals together.

0K> Confirm good connection at sensor,

If OK, replace water temperature sensor.

(]
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DIAGNOSTICS - ENGINE

3 | Check for open in harness or engine ECU.

PREPARATION:
ON (a) Remove the glove compartment door.
O (b) Connect terminals THW and E2 of the engine ECU con-
Water Engine ECU nector.
Temp. S :
emp. Sensor HINT:

] 2

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).

‘-ww —Q o

1
L {c) Turn the ignition switch ON.
o “:E5 (Hilux), E6 (Land CruiserLand CHECK:
Cruiser Prado) or E16 (4Runner) Read the temperature value on the hand-held tester.
THW / Eg OK:

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

I-Il | [ 111

s OK \ | Open in harness between terminal E2 or THW,
411496 A12728 repair or replace harness.

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

4 | Check for short in harness and engine ECU.

ON PREPARATION:
@ (a) Disconnect the water temperature sensor connector,
-~ Water Engine ECU {b)  Turn the ignition switch ON.
Temp. Sensor [ i ) CHECK:
sty | f THW? Read the temperature value on the hand-held tester.
| 9] E2 OK:
|t L Temperature value: —-40°C (—40°F)
vy x ES (Hilux), E6 (Land Cruiser/Land
| ey Cruiser Prado) or E16 (4Runner) 0K> Replace water temperature sensor.

E
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ENGINE

Di-61

5 | Check for short in harness or engine ECU.

@ON

Water
Temp. Sensor

Engine ECU

BEBES3 E ; E5, E6 or E16 Connector

M2726

PREPARATION:
(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.

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)

Repair or replace harness or connector.

o )

IN-20).

Check and replace engine ECU (See page

When not using hand-held tester:

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

—
—
-

o1
] : |
'

P

PREPARATION:

(@) 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:
Waler Temp Voltage
20°C (68"F) (Engine is cool) 0.2-38V
BO"C (176"F) {Eggine i5 hot) 01-15V

DI-4).

0K> Check for intermittent problems (See page
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DIAGNOSTICS - ENGINE

B

2 | Check water temperature sensor (See Pub. No. RM710E, ED section).

3

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

3

Check and replace engine ECU.

NG> Replace water temperature sensor.

NG> Repair or replace harness or connector,
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" DIAGNOSTICS - ENGINE
[ L
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 er the thermistor resistance value becomes, and the higher the
10 - intake air temperature is, the lower the thermistor resistance
g NosioRasle yalue becomes (See Fig. 1).The intake air temperature sensor
g 4l is connected to the engine ECU. The 5 V power source voltage
@ 2 in the engine ECU is applied to the intake air temperature sen-
§ 3 sor from terminal THA via a resistor R. Thal is resistor R and the
2 intake air temperature sensor are connected in series. When
b g'g the resistance value of the intake air temperature sensor
changes, the potential at terminal THA also changes. Based on
e this signal, the engine ECU increases the fuel injection volume
0.1 to improve drivability during cold engine operation.
20 0 20 40 60 80 100
(-4) 32 68 104 140 176 212
Temp. ‘C(°F)
Fl47T41
|
DTC No. DTC Detection Condition Trouble Area
Open or short in intake air temp. sensor circuit for 0.5 sec. or Opn or_shon bl
24 P *Intake air temp. sensor
*Engine ECU
~ HINT:
| After confirming DTC 24, use the hand-held tester to confirm the water temperature from the CURRENT
| DATA.
| Displayed Temperature Malfunction
—40°C (-40°F) Opan circuit
140°C (284 °F) or more Short circuit

e
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DIAGNOSTICS - ENGINE

WIRING DIAGRAM

Intake Air Temp. Sensor

Hilux, Land Cruiser/Land Cruiser Prado

121 (Hilux), 18 (Land Cruiser/Land Cruiser Prado)

P-L (Hilux)

Engine ECU

Ve

5V
R

L-Y (Land Cruiser/Land Cruiser Prado) O THA

G-R (Hilux)

J;

BR (Land Cruiser/Land Cruiser Prado) O

.,

E2
E1

N

és {Hilux)
E6 (Land Cruiser/Land Cruiser Prado]k o
¥ A10940
4Runner
Engine ECU
12
Intake Air Temp. Sensor
? 5V
25 22 R
¢ & s Gy
2
22 20 E2
— B yWiKj B (ET§) =+
|_ p SO
L A15414

INSPECTION PROCEDURE

HINT:

« 11DTC22, 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.

T e
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HINT:

Same value as the actual intake air temperature.

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

NG>

-40°C (-40°F) ... Go to ste

2.
140°C (284°F) or more ... é,o to step 4.

3

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

2 | Check for open in harness or engine ECU.

-— . ON

PREPARATION:

(;/) Intake Air engneecy | &)
= Temp. Sensor

aessss CTUiser Prado) or E16 (4Runner)

===

\ Read the temperature value on the hand-held tester.
o — OK:
*: E5 (Hilux), E6 (Land Cruiser/Land | ™ Temperature value: 140°C (284°F) or more

Disconnect the intake air temperature sensor connector.
(b) Connect the sensor wire harness terminals together.
(c) Turn the ignition switch ON.

A12232 A12237
OK
|
|

Confirm good connection at sensor.

If OK, replace intake air temperature sensor.

(=]
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ENGINE

3 | Check for open in harness or engine ECU.

/7 ON
\"D Intake Air

Temp. Sensor

e | ¢ K

Engine ECU

== 5

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

A15072

B

PREPARATION:

(a) Remove the glove compartment door.
(b) Connect between terminals THA and E2 of the engine
ECU connector.

HINT:

Intake air 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
CHECK:

the ignition switch ON.

Read the temperature value on the hand-held tester.

OK:

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

0K>

Open in harness between terminal E2 or THA,

repair or replace harness.

OK, replace engine ECU.

Confirm good connection at engine ECU. If

4 | Check for short in harness and engine ECU.

ON
@)
Intake Air
Temp. Sensor

BEE&53
A12234

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

E

PREPARATION:

(@) Disconnect the intake air 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)

ox

Replace intake air temperature sensor.
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DIAGNOSTICS -~ ENGINE

5 | Check for short in harness or engine ECU.

PREPARATION:
— ON (a) Remove the glove compartment door.

(y) (b) Disconnect the ES (Hilux), E6 (Land Cruiser/Land Cruiser
= Prado) or E16 (4Runner) connector of the engine ECU,
Intake Air Engine ECU HINT:

Temp. Sensor

Intake air temperature sensor connector is disconnected.

{ (c) Turn the ignition switch ON.
CHECK:
B < e . Read the temperature value on the hand-held tester.
T oK:
" Temperature value: —40°C (-40°F)
{% IS

BEM5 ]
A2z3s E5, E6 or 16 Connector OK> Repair or replace harness or connector.
ki AVEIOE

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

When not using hand-held tester:

1 | Check voltage between terminals THA and E2 of engine ECU connector.
ON PREPARATION:
@ THA  E2 (a) Remove the glove compartment door.
3 Y| (b) Turn the ignition switch ON.
et = e L ~| I_ _E %lﬁf@ CHECK:
| o il T T Measure the voltage between lerminals THA and E2 of the en-
\H‘,le* o l/ \\:w‘/ gine ECU connector.
" OK:
Ve—
(+) U (-) Intake Air Temp. Voltage
Y o 4L 20°C (68°F) (Engine is cool) 02-38Y
B80'C (176" F) (Engine is hot) 01-15V

0K> I:():iheck for intermittent problems (See page
—4).

A

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 61/117



21.06.2021 1kz-te+++2000 - Auto Service Repair Manuals and Wiring Diagrams

DI-68

E

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

3

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

3

Check and replace engine ECU.

DIAGNOSTICS — ENGINE

NG> Replace intake air temperature sensor.

NG> Repair or replace harness or connector.
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DIAGNOSTICS — ENGINE

oo

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.

DTC No. DTC Detection Condition Trouble Area

«Open or short in injection pump correction unit circuil
3z Open or short in injection pump carrection unit circuit « Injection pump corraction unit

« Engine ECU

WIRING DIAGRAM

19 (Hilux), 15 (4Runner) .
Injection Pump Correction Unit Engine ECU
4 N
5V
| V (Hilux, 4Runner) ‘ 13
DATA “1 R (Land Cruiser/Land Cruiser Prado) O DATA
5V
P (Hilux, 4Runner) 12 J7
LK &4 G (Land Cruiser/Land Cruiser Prado) ] CLK s E1
E5 (Hilux),
E16 (4Runner)
E1 | 2 BR E6 (Land Cruiser/
[ L.and Cruiser Prado)
EN (Hilux)
EC (4Runner,
Land Cruiser/
Land Cruiser Prado) = . .
A1S372
- INSPECTION PROCEDURE

HINT:
| Read freeze frame data using hand—held tester, as freeze frame data records the engine conditions when
 amalfunction 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, efc. 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).

. e e = e S

NG> Repair or replaceharness or connector.
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DIAGNOSTICS - ENGINE

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.

B

Check and replace engine ECU
20, p g (See page

FU-5).

OK> Check and replace injection pump (See page
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DIAGNOSTICS - ENGINE
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-

v age by the sensor. The engine ECU uses the intake manifold

45 l pressure signal for a correction of the injection volume control

1

206.7
1,550

L 6&.0

450

Intake Manifold Pressure

mmHg

kPa

ALt

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
the output voltage to the engine ECU, and the engine ECU uses
this atmospheric pressure value for correcting the injection vol-
ume.

DTC No. DTG Detectiion Condition Trouble Area
=Open or short in turbo pressure sensor circuit
a5 Open or short in turbo pressure sensor circuil for 2 sec. or * Turbo pressure sensor
more » Vacuum hose disconnected or blocked
*Engine ECU
HINT:
After confirming DTC 35, use the hand—held tester to confirm the intake manifold pressure from the CUR-
RENT DATA.
Intaka Manifold Pressure (kPa) Maltunction
Approx, 0 * PIM circuit short
*VC circuit open or short
206.7 or mare * PIM circuit open
« E2 circuit open

4
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DIAGNOSTICS -~ ENGINE

WIRING DIAGRAM

Hilux Engine ECU
' ™
T8
Turba Pressure Sensor 5Y
___&Lel . 21|ve
16
By PIM I
ﬁLz = — (E5]— & ——
20
G-R E2
i Y 2!
\_ J
ADSETT
Shunbex Engine ECU
r ™
e
Turbo Pressure Sensor 5V
L-B 21/ve I
g €m g -
B-Y 16 | pim
| . - | =
2
20
R | E2
i e
7T
k- J
ADBGTY
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DIAGNOSTICS - ENGINE
Land Cruiser/Land Cruiser Prado :
Engine ECU
T3
Turbo Pressure Sensor 5V
21 VG
| B iy |
3 — (E6 | — =
16
B-Y PIM I
T2 = &5 ——
! BR ,—-Ré% E2
I ) e
\
AQSEN

INSPECTION PROCEDURE

HINT:

« IfDTC22, 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 DLCS3.
(b) Tumn 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.

£

o)

Go to step 5.
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DIAGNOSTICS - ENGINE

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

3

NG> Replace turbo pressure sensor.

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

ADGT1S

PREPARATION:

(@) 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: 4.5-55V

NG> ?Nhez%l; and replace engine ECU (See page

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

ANANIN RN

PREPARATION:

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

CHECK:

aia ||
--..ﬁf
(=

ADB714

@

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

gine ECU connector.
OK:

Voltage: 1.0-2.2V

OK Check and replace engine ECU (See e
> IN-20). pi g (See pag

sure sensor (See page IN-20).

Check for open and short in harness and connector between engine ECU and turbo pres-

1
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DIAGNOSTICS — ENGINE

5 | Check connection of vacuum hose between turbo pressure sensor and intake

manifold.
N(;> 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 of replace harness or connector.

3

Check and replace engine ECU,

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:

-———_ T
. \.‘“‘f/g"’(/ gine ECU connector.

OK:
Voltage: 4.5-5.5V

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

ADST1D
NG> &hez%l-)t and replace engine ECU (See page

"l
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DIAGNOSTICS — ENGINE
OK
\/
3 | Check voltage between terminals PIM and E2 of engine ECU connector.
ON PREPARATION:
@ PM E2 (a) Remove the glove compartment door.
J / i (b)  Turn the ignition switch ON.
000 CTanG S T o CHECK:
LA AL] || (PO IO Measure the voltage between terminals PIM and E2 of the en-

N NN gine ECU connector.
\ T \
OK:
Voltage: 1.0-22V

£00T14
0K> &haz%l; and replace engine ECU (See page

3

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

Che?fk ﬁ’onnection of vacuum hose between turbo pressure sensor and intake
manifold.

NG> Repair or replace.

3

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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OK

Check and replace engine ECU.
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DIAGNOSTICS - ENGINE

LR

DTC J 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
9 " F (See below). The 5 V power source voltage in the engine ECU
8 51 is applied to the fuel temperature sensor from terminal THF via
é 1 aresistor R. That is, resistor R and the fuel temperature sensor
@ E are connected in series. When the resistance value of the fuel
o 05 temperature sensor changes in accordance with changes in the
0.3 fuel temperature, the potential at terminal THF also changes.
0 l Based on this signal, the engine ECU increases the fuel injec-
0.1 tion volume to improve driveability during low engine revolution
T o R S o and high fuel temperature.
-20 0 20 40 80 80 100
{~4) (32) (68) (104) (140) (176} (212)
Temperature “C (°F)
Flara)
OTC No, DTC Detection Condition Trouble Area
40 m c:)r' s:nh:?e in fuel temperalure sensor circuil for 0.5 so- :?znwor:;msz::;um e SRmmr O]
* Engine ECU
HINT:
After confirming DTC 39, use the hand-held tester to confirm the water temperature from the CURRENT
DATA.
Displayed Temparature Malfunction
—40°C {0°F) Open circuit
140°C (284°F) or more Shart circuit

'S
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DIAGNOSTICS — ENGINE
WIRING DIAGRAM
Hilux
; Engine ECU
20
Fuel Temp. Sensor il 5V 3
24 R
1 LG-B THF
o {ES }
20 !
! G-R E2
-__‘T 1 @ (=
\ /
Y At0240
4Runner
; Engine ECU
1
Fuel Temp. Sensor ( 5\ o
24 R
l - W E16 THF
- R 2 E2
G, G2
) , - J
A0940
Land Cruiser/Land Cruiser Prado E =
ngine ECU
F11 )
Fuel Temp. Sensor ( 5V
24 R
X W THF
2 @4*
20
BR E2
E6
O—l &

- A

A10940
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DIAGNOSTICS - ENGINE
INSPECTION PROCEDURE
HINT:

« IFDTC22, 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).
*  lfthere is short circuit, hand-held tester indicates 140°C (284°F) or more.

NG \(-40°C (40°F)...Go to st(g» 2.
140°C (284 °F) or more ... Go to step 4.
OK I

Check for intermittent problems (See page

2 | Check for open in harness or engine ECU.

. ON PREPARATION:
@ Fuel Engine ECU (a) Disconnect the fuel lemperature sensor connector.
Temp. Sensor T (b)  Connect the sensor wire harness terminals together.
[ A ; & (c)  Turn the ignition switch ON.
; O fLd CHECK:
L@ ( ~ 3| 2 Read the temperature value on the hand—held tester.
i W, e ]| ok
¥y " ES (Hilux), E6 (Land Cruiser/Land Temperature value: 140°C (284°F) or more
vt Cruiser Prado) or E16 (4Runner) 55

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

(=
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ENGINE

3 | Check for open in harness or engine ECU.

@ON

Fuel
Temp. Sensor

Engine ECU

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

THF E2
4
i - [ b
* 0CT B0
- L
HEesss !
Atl2213

A11071

A15073

PREPARATION:

(a) Remove 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).

{¢) Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand-held tester.

OK:

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

0K>

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

Y
NGI

OK, replace engine ECU,

Confirm good connection at engine ECU. If

4 | Check for short in harness or engine ECU.

__ON
e f\
2 Fuel Engine ECU
Temp. Sensor oy
— ] : Jf.ﬂ;{,

Y *:E5(Hilux), E6 {Land CruiseriLand
besess 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.
OK:

~ Temperature value: —40°C (—40°F)

o)

Replace fuel temperature sensor.

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DIAGNOSTICS - ENGINE

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

PREPARATION:
CWON {a} Remove the glove compartment door. I

(b)  Disconnectthe E5 (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.

(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand-held tester.

OK:

~ Temperature value: —40°C (—40°F)

posocrs / ES, E6 or E16 Connector -
e ol | 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 (@) Remove the glove compartment door. |
(0) Turn the ignition switch ON.

i : CHECK:
R | . 'T{__.ff Measure the voltage between terminals THF and E2 of e ao
;h-‘_-‘ﬂ LLLL g _! LELEL] (] !_l.l_.!‘(l \ EQ:U 3

HANE

76/117
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DIAGNOSTICS -~ ENGINE
NG |
2 | Check fuel temperature sensor (See page ED-12).
| NG )| Replace fuel temperature sensor.
i OK |

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.

IS

Check and replace engine ECU.

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 77117
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DIAGNOSTICS — ENGINE

5 | Check for short in harness or engine ECU.

O
@
¢ _/.f
Fuel
Temp. Sensor

=

Y AZieh

PR EPARATION:
(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.
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)

OK )| 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 te

rminals THF and E2 of engine ECU connector.

Ld !
b}

AATIT

https://cardiagn.com/1kz-te-engine-repair-manual-2000/

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:
Fuel Temp. Voltage
70°C (68"F) (Engine is cool) 02-38V
80°C {176"F) (Engine is hot} 01-15V

OK > gm:;k for intermittent problems (See page

e
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DIAGNOSTICS - ENGINE
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 rectan-
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.
4-pulse 4-pulse
— e
Vehicle Speed Sensor Combination Engine ECU
Meter
PR2467
OTC No. DTC Detection Condition Trouble Area
All conditions below are detected continuously for B sec. or
maore: + Combination mater
46 1. Vahicle speed signal: 0 km/h (0 mph) +Open or short in vehicle spaed sensor circuit
2. Engine spead: 2,400 = 4,000 pm = \iehicle speed sensor
3. Engine coolant temp.: 60"C {(176°F) or more *Engine ECU L
4. Accelerator pedal opening angle : 60 % or more ®
_h
https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 79117



21.06.2021 1kz-te+++2000 - Auto Service Repair Manuals and Wiring Diagrams
- DI-85
DIAGNOSTICS — ENGINE
WIRING DIAGRAM
Hilux
Combination Meter Engine ECU
(- k.
5V
1 22
G-0 SPD |
1 { E6 -
\_ >
Y A15115
|
4Runner
Combination Meter Engine ECU
a3 .
' 5V
3 22
G-O SPD
€27 E7
\_ J
3 Al5445
Land Cruiser/Land Cruiser Prado
Combination Meter Engine ECU
o B
Center J/B SV
5 14 14 12 14 22
PO S, W S N IR
. J
Y 5416
80/117
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DIAGNOSTICS - ENGINE

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
@

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 voltage between terminal SP1 of the engine ECU
connector and the body ground when turning the wheel slowly.

AT 00

3

Voltage is generated intermittently.

N -
m 00 THd ] nojfe 1 AujW) '
e i M i
e N
=/ e
[ ',
¥ aoerin]  OK:
45-55V
0 Turn the wheel

NG Check and repair harness and connector be-
tween combination meter and engine ECU

(See page IN-20).

IN-20).

Check and replace engine ECU (See page

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DIAGNOSTICS - ENGINE

| o

DTC 96 EGR Valve Lift Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
DTG No. DTC Datection Condition Trouble Area
‘ «Open or short in EGR valve lift sensor circuit
96 No EGLS signal to engine ECU for 1.0 sec. or more «EGR valve lift sensor
= Engine ECU
WIRING DIAGRAM
E1 Engine ECU
| EGR Valve Lift Sensor - ~
| 4 N
23
L
| - (Eo)ECL
21
\2_ B @ vC
20
G-R
i &
2 i J
Y 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 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 EGR valve lift sensor (See page EC-6).

NG> Replace EGR valve.

el
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DIAGNOSTICS - ENGINE

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

¥ AI5165 NG> Check and replace engine ECU (See page

IN-20).
oK \

3 | Check for open and short in harness and connector between englne ECU and
EGR valve lift sensor (See page IN-20).

NG> Repair or replace harness or connector.

OK'

4 |Inspect sensor installation.

3

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

NG> Tighten sensor.

e
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DIAGNOSTICS - ENGINE
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
. i \
Engine Room R/B
19 1
ECD BF
L 2 oo B( 2 Y e ke Y E7}—p—
1
i Battery
T
1 ___/
p A10349
4Runner
Engine ECU
Engine Room R/B
ECD 2 ]
W L_R |-R +BF
g 2 < 1
{F 2 161 K¢ @ G
€
:it: Battery
- , VI
i A10940

el
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Land Cruiser/Land Cruiser Prado
Engine ECU
Engine Room R/B
w FL ECD s L L
—oco— B8R 75 : 2B Timoke—BY (Eo)— o
T | Battery
2
=5 N
P AISAIL
INSPECTION PROCEDURE
1 | Check voltage between terminal +BF of engine ECU connector and body ground.

PREPARATION:
Remove the glove compartment.
CHECK:

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

Measure the voltage between terminal +BF of the engine ECU

IN-20).

y ADUSTT 0K> Check and replace engine ECU (See page

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DIAGNOSTICS —  ENGINE

|
; 2 | Check ECD fuse. ‘l
lJ Hikx; 4Rumer PREPARATION:
| ' Remove the ECD fuse from the engine room R/B,
— CHECK:
T s S TLS
fl'“_J: TUH[%*-[.] Check the continuity of the ECD fuse.
OO ftl [ ek
= = Continuity
1M KD
CIUDON
Land Cruiser/

Land Cruiser Prado ECD Fuse

| 1 UL
¥ o NG )| Replace ECD fuse.
OK ’

Check and repair harness or connector be-
tween battery and ECD fuse, and ECD fuse
and engine ECU (See page IN-20).

86/117
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DIAGNOSTICS - ENGINE

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 V

A12790
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 )| Repair or replace harness or connector.

bx/

N(;> Replace ignition switch,

87/117
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DIAGNOSTICS -~ ENGINE

] | 9 [Check voltage between terminal MREL 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 MREL of the engine
ECU connector and the body ground.

Vv OK:
_[ N/ Voltage: 9-14 V

Y AT
OK Check and replace engine ECU (See ge
> IN-20). ( P

3

Check for open in harness and connector between en?ine ECU and ECD main relay (Marking:
ECD), and ECD main relay and body ground (See page IN-20).

e
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Cnm

Diagnostic Connector (DLC3) Circuit

CIRCUIT DESCRIPTION

Terminals TC and CG are located in the DLC3.
The DLCS 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

Hilux

110

Ignition Switch
W [ 2 4

"

1(1H 5(1

w

Combination Meter

Engine ECU

w

SiL

TC

W . S
T | Battery
-T‘.- Q | 7
—_ L
Y - AIS077
L e ———
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DIAGNOSTICS - ENGINE
J 4Runner
i Combination Meter Engine ECU
2 8 12 | CHKENG | 14
' GAUGE
B-Y B-Y
‘ 4 1H)&> oI 1F C12 —@—n—  w
117
Ignition Switch
¥ Engine Room R/B
'
2} i1 E18) SIL
pae E18] TC
w
T | Battery
e B
i
P A15421
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Land Cruiser/Land Cruiser Prado

119 o
Ignition Switch : = Go::_:blnatuon Mgter
B-Y GAUGE L
2 a ({H&—o~o—2(75) 1 o —
CHK ENG
SHORT CONNECTOR L
7 7
{szﬂ 52
Wk Engine ECU
D ¢30) B 12 ‘
yc| +{gzs YR —(Eg} W
D)
2 Y-R
GR-L A i
—(Z SIL
2
AM1 N
2
22
! éoao Lt |
. ‘ S
ALT Y-R
1 2 J24
< e
W c3a
Check
(!) Connector W-B
2 E1 A
3 W-B 424
B-R i
BR
T |Battery

A15423

¥

INSPECTION PROCEDURE

1 | Check check engine warning light condition.

FI2547

PREPARATION:

(a)
(b)

CHECK:

OK.

Turn the ignition switch ON.
Using SST, connect terminals TC and CG of the DLC3.

SST 09843-18040

Check engine warning light: Blinking

https://cardiagn.com/1kz-te-engine-repair-manual-2000/

Check the check engine warning light condition.
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DIAGNOSTICS -~ ENGINE

J

E

HINT:

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

OK> Go to step 7.

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

@ON DLC3
= = 0

A5

PREPARATION:

Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals TC and CG of the
DLC3.

OK:

"~ Voltage: 9 - 14V

0K> Go to step 5.

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

3

NG> Repair or replace harness or connector.

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.

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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Check and replace engine ECU.

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

PREPARATION:
w (@) Remove the glove compartment door.
= (b) Disconnectthe E7 (Hilux), E8 (Land Cruiser/Land Cruiser

-| Prado) or E18 (4Runner) connector of the engine ECU.

~Sv e (c) Turn the ignition switch ON.
E7, E8 or E18 CHECK:
Connector (=) /{,\ {+) Measure the voltage between terminal W of the engine ECU
WL

conneclor and the body ground.
¥ = A6 OK:
Voltage: 9-14 V

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

NG

6 | Check bulb of check engine warning light.

NG> Replace bulb.

OK

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

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).

L
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DIAGNOSTICS - ENGINE

8 | Check voltage between terminal BATT of DLC3 and body ground.

| ON DLC3 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-
ible link block (See page IN-20).

NG> Check for open and short in harness and con-

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 start 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

Hilux
Engine Room R/B Engine ECU
- 2
STA P o VY vy = sTA
T = 2
(2 )& 2 4 K¢ ©
i)
AM2 -
2 OO
2 1 ‘\\5 E1
Ignition 17 4
Switch
2 W |
- \iil o I.
= I
o —
Engine
Room
R/B No.z .
w
B—L
1 Battery
=
= ke P
= AISO75
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DIAGNOSTICS — ENGINE
4Runner
Enai
Engine Room R/B ( e EEH =
G-B STA o~ g |22 21] o w ] 57
1l 1F — ac
115
Ignition 20( 3C
> w_%wltch [ B-w E
s B . r’{
o J
4 AM2
ALT 4 4
2
1
Lar
Engine |
2 Room |t
R/B No.2 o
4
W
B-W
1 | EE1
B-R o~
Ww-B
B-W
g 1 (83
| | Battery 1 (sa
T
_l_ Starter | E? L )
A15417
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DIAGNOSTICS — ENGINE
Land Cruiser/Land Cruiser Prado
Engine Room R/B - Engine ECU -
6 11
B STA vs L STA
8 ()& o B-W Mimake—BW o BW o)
=
- AM2 o
WoR 2 :ma:ct v E1
119 3| IM2
Ignition
Switch
WL
= o
= I
(a1 ] o
Engine
Room
R/B No.4
B-R
1| EE1 A
i ~ J20
B- JIC
T Batte 52) 1 !
I
ok ¥ 1( 83 W-B
E
= S Q: \_ Y,
P N15O7S

L
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DIAGNOSTICS - ENGINE

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:
lgrution Switch Position ON STA
STA Signal OFF ON

L

0K>

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

ner) (See page IN-20).

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-

9

e ')

Repair or replace harness or connector.

Check and replace engine ECU.

https://cardiagn.com/1kz-te-engine-repair-manual-2000/
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DIAGNOSTICS - ENGINE :

When not using hand-held tester: \ l

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

PREPARATION:

N START
@ STA (a) Remove the glove compartment door.
/ \ \ (b) Turn the ignition switch ON.

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

|
jom
rt
—
|-
- m
M
—t ]
1
=5
4
]
—
-.-5
— |
3
-
ua

OK:
Voltage: 6.0 V or more
BEGAS3 =
angarz Y = AgSE2
OK Proceed to next circuit ins ion shown on
problem symptoms table ( 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 ECU.

NG> Repair or replace harness or connector.

h
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DI-109
DIAGNOSTICS - ENGINE

[t

EGR Control Circuit

CIRCUIT DESCRIPTION

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

If 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

Hilux Engine ECU
From
Terminal 3 of
ECD Main Relay Vi2
[hs.‘larking: ELE')ID)Q} E-VRV for EGR 4
ee pa 9 E
{ page e “ R-L = t G-R @ EGR
Y Arion2
4Runner Engine ECU
/ﬁ
From
Terminal 3 of
ECD Main Relay V4
(Marking: ECD) E-VRV for EGR

See page DI-92 il
2 1

Y A12082
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DI-112

DIAGNOSTICS - ENGINE

6 | Check EGR valve (See page EC-3). l

3

Check and replace engine ECU (See
IN-20), p g ( page

NG> Replace EGR valve. l

When not using hand-held tester:

1 Check connection of vacuum hose.

E

2 |Check voltage between terminal EGR of engine ECU
(See page DI-109, Step 5). g connector and body ground

NG> Repair or replace.

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

e —————————  — '
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DI-113

DIAGNOSTICS — ENGINE

3 | Check operation of E-VRV for EGR.

I 1

PREPARATION:

(@) Remove the glove compartment door.

, - 3 (b) Disconnect the E4 (Hilux), E5 (Land Cruiser Land Cruiser

_=_|i_" i J 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-

= lor and the body ground (ON).

(2) Disconnect terminal EGR of the engine ECU con-
nector and the body ground (OFF).

{H— E4, E5 or E15 Connector
-=== OFF

OK:

~ E-VRVON:
Air from port E flows out through port F.
E-VRV OFF:
Air from port E flows out through air filter.

' E-VRV: OFF
¥ AVEITE
OK> Go to step 9.

I NG

| 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
ﬁ?gzig;a ECU, and E-VRV for EGR and ECD main relay (Marking: ECD) (See page

NG> Replace E-VRV for EGR.

NG> Repair or replace harness or connector.

e ——
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DIAGNOSTICS - ENGINE

w-gy

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.

'y |
| | T2 _
6 X ' 6
Eel N N Z
S5 — 8§
= T £
E 4 ". - ) s B
= ; 4
z3 T ' | — 3 E
. 1 =
© - \ \ =
B 2 : : % o
Yt —) r 3,
: | == onm %
O 2220 05 203040 60 80 °
(-76) (=4} (32)(41) (o8) (86} (104)  (rd0)  {17)
Water Temperature *C (°F)
i A1527

[E—
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DIAGNOSTICS — ENGINE |
WIRING DIAGRAM
Hilux
e iNows Center J/B Combination meter Egen EOU
: { )\
2 1 5 5 |GLow| 1 7
GAUGE R-L R-L GIND
) R-W
= s BP0 30 L GO E(E)
=
= J12 JiC
c 1 2
" T — B-R 7>y SREL
A
AlB-R
N
B Ijj
IJ1 | 14
B-R
Engine 2 2 Engine
Room FUB! (i) %) Room
R/B No.2
>
54 =
= a
5
N = »
5§ 2§
g N s
2 b A
1 J1)A
T
B
_.:; attery ;
= Glow Plug L _ h4 \ )
P A10930
i
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DIAGNOSTICS - ENGINE
— 4Runner
Driver Side J/B Engine ECU
Combination meter gesi—.
2 8 12 |GLow| 4 7
B-Y GAUGE B-Y GIND
11 110 BR
4 ety CH-OHE»—"—ED
2 w a .2 SREL
I N
B
Engine 2 Engine
R/B No.2
<
=
9 =
(0] G
& 2
< %)
T
] 1.
2 |EE1 J2 ) A
Gi1
w Glow Plug| B-Y G
s J1JA
T
1 | Battery i
I i
= = - \ J
- A15425
[
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Land Cruiser/Land Cruiser Prado

Driver Side J/B B s ',M
23 20 |aLow| 6 | i7 4 17 3
B-Y GAUG L L = B GIND
1S }— 28, S25 S26 E8
, A5Ea(is) ) SR E
r w _— ég SREL
W H . o
_ M2 |19
Engine 2 Engine
Room R/B Room
R/B No.2
2
=
~)lO 2
§3 :
o) w
= ?
i A
2lee] AL
G1 JiIC
B Glow Plug 1 B-Y A
':1':
| | Battery i
I ¢ ‘:E?
= = = DU/
P A15424
INSPECTION PROCEDURE
1 | Does glow indicator light up?
PREPARATION:

00"

AQGE05

CHECK:

OK:

Turn the ignition switch ON.

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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D119

DIAGNOSTICS — ENGINE

E

2 |Ch

eckdvoltage between terminal GIND of engine ECU connector and body
ground.

=) /\}\ (+)

_[ E7, E8 or E18 Cannector

PREPARATION:

A15369

NG
\/

(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.
()  Turn the ignition switch ON.
CHECK:

Measure the voltage 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). P

3 | Check GAUGE fuse.

Y

Driver Side J/B

e B

= @
[ o |
il
/{ ——— [/
GAUGE Fus
=

IT

Al0d49

3

PREPARATION:

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

Check the continuity of the GAUGE fuse.

OK:

~ Continuity

NG> Replace GAUGE fuse.

4 | Check glow indicator light bulb.

NG> Replace bulb.
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DI-120 F
DIAGNOSTICS - ENGINE .

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

3

6 | Are there any DTC being output?

3

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

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

NG> Replace glow plug relay.

|
OK
\_/I |

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

PREPARATION:

(a) Remove the glove compartment.

(b) Disconnect the E7 (Hilux), E8 (Land Cruiser/Land Cruiser
Prado) orE18 (4Runner) connector from the engine ECU.

(¢)  Turn the ignition switch START.

CHECK:

Measure the voltage between terminal SREL of the engine

ECU connector and the body ground at cranking.

hd mare| OK:

Voltage:9-14 'V
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DIAGNOSTICS - ENGINE

IN-20).

NG> Check and replace engine ECU (See page

3

9 [ Check for open and short in harness and connector between ti:]low 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).

3

11 | Inspect glow plug installation.

3

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

NG> Replace glow plug.

N% Tighten glow plug.

N;> Repair or replace harness or connector.
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e § D123
DIAGNOSTICS -~ ENGINE
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

Hilux, 4Runner
Engine ECU
( '\
+B
Fi4
3 First Gear Position Switch 13
W-B W-B L FSW
éd: Hilux
E15: 4Runner . E1

§|H 7

L N J

P A15973
Land Cruiser/Land Cruiser Prado
Engine ECU
( N
+B
Fa7
fg 4 First Gear Position Switch 13
' WB w-B P FSW
7
A 1 2
15
ID 1
Y . y
Al15431
INSPECTION PROCEDURE

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

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

PREPARATION:

CHECK:

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

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:
Y A15068 Shift Levar Position 1st Gear Except 15t Gear
Voitag_e 914y 0-3V

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

B

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

eSS
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DI-125
= DIAGNOSTICS -~ ENGINE
T
] 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.

U
d WIRING DIAGRAM
Hilux, Land Cruiser/LandCruiser Prado
i A/C Amplifier Engine ECU
r ) s )
3 Y (Hilux) : Y (Hilux)
::—Yd(léanQCrufl:sag «2 L-Y (LandCruiser/ 4 ACT
| Land Cruiser Prado)\\r~=—Land Cruiser Prado}r7—
5 ’)‘:2 E 1
— -2 *1
IM1-8(Hilux) E6 (Hilux)
IK2-11 (LandCruisery ~ E7 (LandCruiser/
Land Cruiser Prado) ~ Land Cruiser Prado)
o J N s
Y
A15052
4Runner
A/C Amplifier Engine ECU
3 ™
13
- Ly 4 | aci
(& €D
\_ J
Y
15815
Ee—
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INSPECTION PROCEDURE
When using hand-held tester:

1

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

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 A/C signal on the hand—held tester while the A/C compressor is on.

OK:

A/C Switch Condition

OFF ON

AC Signal

QFF 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. ‘
@ (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,

A15060

B

OK:
A/C Switch Condition Voltage

ON Below 1.5 V
OFF 9-14V

OK Check and replace engine ECU (See page
> Ny p g (See pag

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.

L
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—
]

:l Check and replace A/C amplifier.

D127
DIAGNOSTICS — ENGINE

When not using hand-held tester:

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

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:
Y A150608 AC Switch Condition Voltage
ON Below 1.5V
i, OFF 914V
OK> Proceed to next circuit inspection shown on
problem symptoms table (See page DI-24).

NGI
J

d
2 |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.
OK |
Check and replace A/C amplifier.
[

https://cardiagn.com/1kz-te-engine-repair-manual-2000/ 114/117



21.06.2021 1kz-te+++2000 - Auto Service Repair Manuals and Wiring Diagrams

DI-128
DIAGNOSTICS - ENGINE

tarsal

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 more, 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

Engine ECU
A/C Amplifier -'" )
|
- 4B
|
ACT |2 = LG-R &S}éﬁf@
E1 777
, S
*g *1
A19 (Hilux) E6 (Hilux)
A36 (4Runner]‘ . E17 (4Runner)
A17 (Land Cruiser/Land Cruiser Prado) E7 (Land Cruiser/Land Cruiser Prado)

AG384

—b
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DIAGNOSTICS -~ ENGINE

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 DLCA.

(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/C magnetic clutch is turned ON.

(d) Select 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).

B

3 Checkdvoltage 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
lo ON and OFF,

o 4 A1S0B7
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DIAGNOSTICS — ENGINE
OK:
AIC Switch Condition Voltage
ON G-14V
OFF 0-3Vv

NG> Check and replace A/C amplifier.

3

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

When not using hand-held tester:

1 | Check voltage between terminal ACT of engine ECU connector and body ground
(See page DI-128, step 3).

OK Check and replace engine ECU (See e
> IN-20). P g ( pag

B

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

3

Check and replace A/C amplifier.

NG> Repair or replace harness or connector.
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