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Please note that the publications below have also been prepared as relevant service manuals for the compo-
nents and system in this engine.

Manual Name Pub.No.
S 2L, 3L Engine Repair Manual RM520E
S 2L, 2L-T, 3L, 5L Engine Repair Manual Supplement (Aug., 1997) RM582E

All information in this manual is based on the latest product information at the time of publication. However,
specifications and procedures are subject to change without notice.

CAUTION

This manual does not include all the necessary items about repair and service. This manual is made
for the purpose of the use for the persons who have special techniques and certifications. In the
cases that non-specialized or uncertified technicians perform repair or service only using this manu-
al or without proper equipment or tool, that may cause severe injury to you or other people around
and also cause damage to your customer’s vehicle.

In order to prevent dangerous operation and damages to your customer’s vehicle, be sure to follow
the instruction shown below.

S Mustread this manual thoroughly. It is especially important to have good understanding all the
contents written in the PRECAUTION of "IN” section.

s  The service method written in this manual is very effective to perform repair and service. When
performing the operations following the procedures using this manual, be sure to use tools spe-
cified and recommended. If using non-specified or recommended tools and service method,
be sure to confirm safety of the technicians and any possibility of causing personal injury or
damage to the customer’s vehicle before starting the operation.

s Ifpartreplacementis necessary, mustreplace the part with the same part number or equivalent
part. Do not replace it with inferior quality.

s Itisimportant to note that this manual contains various "Cautions” and "Notices” that must be
carefully observed in order to reduce the risk of personal injury during service or repair, or the
possibility that improper service or repair may damage the vehicle or render it unsafe. It is also
important to understand that these "Cautions” and "Notices” are not exhaustive, because it is
important to warn of all the possible hazardous consequences that might result from failure to
follow these instructions.
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INTRODUCTION - HOW TO USE THIS MANUAL

HOW[TO[USE[THISIMANUAL

GENERAL[INFORMATIDN
1] INDEX

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

2[l GENERALDESCRIRTIDN

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

Read these precautions before starting any repair task.

3.] TROUBLESHOOTING

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

Be sure to read this before performing troubleshooting.

4.1 PREPARATION

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

5[ REPRAIR[PBROCEDURERS

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

Example:

INO1F-07

Drive Rotor

Z Qil Pump Qil Seal

Oil Pump Pulley Driven Rotor

%7Renef Valve

z Crankshaft Front QOil Seal

Spring
& — z Gasket
| N-m (kgf-cm, ft-Ibf) |: Specified torque =
z Non-reusable part = Plug

P08000

5L-E ENGINE SUP (RMB817E)
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INTRODUCTION - HOW TO USE THIS MANUAL

The procedures are presented in a step-by-step format:
S The illustration shows what to do and where to do it.
S  The task heading tells what to do.
S The detailed text tells how to perform the task and gives other information such as specifications
and warnings.
Example:

Task heading: whattodo

21. CHECKPISTON STROKE OF OVERDRIVE BRAKE

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

SST 09350-30020 (09350-06120)

what tlguds(t)rgtrl](()jnwhere Set part No. Component part No.

Detailed text : howto dotask
(b) Measure the stroke applying and releasing the compressed

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

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

This format provides the experienced technician with a FAST TRACK to the information needed. The upper
case task heading can be read at a glance when necessary, and the text below it provides detailed informa-
tion. Important specifications and warnings always stand out in bold type.
6] REFEBENCES
References have been kept to a minimum. However, when they are required you are given the page to refer
to.
7.] SPECIFICATIONS
Specifications are presented in bold type throughout the text where needed. You never have to leave the
procedure to look up your specifications. They are also found in Service Specifications section for quick ref-
erence.
8] CAUTIONSIINOMIGESHINTSE]
S  CAUTIONS are presented in bold type, and indicate there is a possibility of injury to you or other
people.
S NOTICES are also presented in bold type, and indicate the possibility of damage to the components
being repaired.
S HINTS are separated from the text but do not appear in bold. They provide additional information to
help you perform the repair efficiently.
9l SIMUNIT
The UNITS given in this manual are primarily expressed according to the SI UNIT (International System of
Unit), and alternately expressed in the metric system and in the English System.
Example:
Torque: 30 N-m (310 kgf-cm, 22 ft:1bf)

5L-E ENGINE SUP (RMB817E)
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INTRODUCTION - IDENTIFICATION INFORMATION

B05491

5L-E ENGINE SUP (RMB817E)

IDENTIFICATIONINFORMATION
ENGINE[SERIALINUMBER

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

INO1G-07
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INTRODUCTION - REPAIR INSTRUCTIONS

P23717

5L-E ENGINE SUP (RMB817E)

REPAIR[INSTRUCTIONS

GENERAL[INFORMATIDN

BASIC[RERAIRHINT

(@) Use fender, seat and floor covers to keep the vehicle
clean and prevent damage.

(o) During disassembly, keep parts in the appropriate order
to facilitate reassembly.

() Observe the following:

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

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

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

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

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

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

(d) Check hose and wiring connectors to make sure that they
are secure and correct.
(¢) Non-reusable parts

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

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

(f)  Precoated parts

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

with a seal lock adhesive at the factory.

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

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

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

(@ When necessary, use a sealer on gaskets to prevent
leaks.

INO1H-02
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INTRODUCTION - REPAIR INSTRUCTIONS

(h)
(i)

Carefully observe all specifications for bolt tightening
torques. Always use a torque wrench.

Use of special service tools (SST) and special service ma-
terials (SSM) may be required, depending on the nature
of the repair. Be sure to use SST and SSM where speci-
fied and follow the proper work procedure. A list of SST
and SSM can be found in the preparation part at the front
of each section in this manual.

' When replacing f re the new f has th r-
Medium Current Fuse and High Current Fuse W) te eplacing l:.ses’sg SI\IIJOF:‘I' ene d tl’rllse ?S ©co
Equal Amperage Ratin rec amperage ra lng. exceed the rating or use
- one with a lower rating.
) i)
=0 =
BE1367
lllustration Symbol Part Name Abbreviation
——o— FUSE FUSE
BEG594 INO365
——alN——— MEDIUM CURRENT FUSE M-FUSE
BE5595 INO366
— oFo—— HIGH CURRENT FUSE H-FUSE
BE5596 iNO367
P FUSIBLE LINK FL
BE5597 INO367
@7 CIRCUIT BREAKER CB
BE5598 INO368

5L-E ENGINE SUP (RMB817E)

(k)

V00076

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

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

(2) After the vehicle is jacked up, be sure to support it
on stands. It is extremely dangerous to do any work
on a vehicle raised on a jack alone, even for a small
job that can be finished quickly.
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INTRODUCTION - REPAIR INSTRUCTIONS

()  Observe the following precautions to avoid damage to the
following parts:

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

absolutely necessary. (If the IC terminals are

touched, the IC may be destroyed by static electric-

ity.)

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

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

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

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

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

WRONG CORRECT (6) Never use an impact wrench to remove or install

temperature switches or temperature sensors.

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

(8) When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step-down

adapter instead. Once the hose has been

WRONG CORRECT

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

(1)  When disconnecting vacuum hoses, use tags to

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

hood shows the proper layout.

] T (n) Unless otherwise stated, all resistance is measured at an
/ ambient temperature of 20°C (68°F). Because the resis-
IN0002 tance may be outside specifications if measured at high

temperatures immediately after the vehicle has been run-
ning, measurements should be made when the engine
has cooled down.

5L-E ENGINE SUP (RMB817E)
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INTRODUCTION - FORALLOF VEHICLES
FOR[ALLOF[VEHICLES
PRECAUTION 7
1.] FOR[VEHICLES[EQUIPPED[WITH[A[CATALYTIC[CONVERTER
CAUTION:

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

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

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

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

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

(5) Do not install powerful mobile communications system.

3l FORVSINGHANDHHELD[TESTER

CAUTION:

Observe the following for safety reasons:

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

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

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

5L-E ENGINE SUP (RMB817E)
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HOW[TO[TROUBLESHOOT[ECU[CONTROLLED[SYSTEMS

GENERALINFORMATION

INO1J-06

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

System

Page

Engine

DIF

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

FORUSING[HANDHHELD[TESTER

S Before using the hand-held tester, the hand-held tester’s operator manual should be read throughly.
S If the hand-held tester cannot communicate with ECU controlled systems when you have connected
the cable of the hand-held tester to DLCS, turned the ignition switch ON and operated the scan tool,

there is a problem on the vehicle side or tool side.

(1)
)

If communication is normal when the tool is connected to another vehicle, inspect the diagnosis

data link line (Bus @ line) or ECU power circuit of the vehicle.

If communication is still not possible when the tool is connected to another vehicle, the problem
is probably in the tool itself, so perform the Self Test procedures outlined in the Tester Operator’s

Manual.

5L-E ENGINE SUP (RM817E)
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INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED IN-9
SYSTEMS

HOW[TO[PROCEEDWITH[TROUBLESHOOTING

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

INO1K-07

< Vehicle Brought Workshop >

@ 1

1 Customer Problem Ask the customer about the conditions and the
Analysis environment when the problem occurred.
2 Symptom Confirmation 3
and Diagnostic Trouble <j Svmptom Simulation
Code Check ymp
[ ] 2,3

Confirm the symptoms and the problem conditions,
and check the diagnostic trouble codes.

(When the problem symptoms do not appear
during confirmation, use the symptom simulation
method described later on.)
NS
4 Diagnostic Trouble
Code Chart
NS
S Matrix Chart of Problem
Symptoms
4,56
Check the results obtain in Step 2, then confirm
the inspection procedure for the system or the part
which should be checked using the diagnostic
6 Circuit Inspection or Parts tSrorl:]b[[%rcr:]c;de chart or the matrix chart of problem
Inspection ymp '
U 7
7 Check and repair the affected system or part in
@ accordance with the instructions in Step 6.
8 Confirmation Test 8
After completing repairs, confirm that the problem
has been eliminated.
(If the problem is not reproduced, perform the
End confirmation test under the same conditions and
in the same environment as when it occurred for

the first time.)

5L-E ENGINE SUP (RMB817E)
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HOW TO TROUBLESHOOT ECU CONTROLLED

1{I] CUSTOMERPROBLEN[ANALYSIS

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

Important Point in the Problem Analysis:

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

system for your use.

Important Points in the Customer Problem Analysis

D What ----- Vehicle model, system name

D How did it happen? ----- Problem symptoms

D When ----- Date, time, occurrence frequency
D Where ----- Road conditions
D Under what conditions? ----- Running conditions, driving conditions, weather conditions

(Sample) Engine control system check sheet.

CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet Wspector’s
Customer’s Name :\(n:adrel and Model
Driver’s Name Frame No.
Data Vehicle .
Brought in Engine Model
. . km
License No. Odometer Readlng miles
O Egtgg;:r‘:oes [0 Engine does not crank [ No initial combustion [0 No complete combustion
[ Difficult to O Engine cranks slowly
Start [ Other
(7]
L - - I Hiah L
g O Poor Idling O Incorret.:t flrst idle [ Idling rpm is abnorma [ High ( rpm) [ Low ( rpm)
-g ORough idling [ Other
7 | O Poor [ Hesitation [ Back fire [ Muffler explosion (after-fire) O Surging
(2} Dri bili
3 rive ability | M Knocking [ Other
'§ [ Soon after starting [ After accelerator pedal depressed
2 | OEngine Stall | O After accelerator pedal released [ During A/C operation
[ Shifting from N to D [ Other
ers /

A

5L-E ENGINE SUP (RMB817E)
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INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED IN-11
SYSTEMS

2[[] SYNPTONCONFIBMATION[ANDDIAGNOSTIEGTROUBLE[CODE[CHECQK

The diagnostic system in the HILUX fulfills various functions. The first function is the Diagnostic Trouble
Code Check in which a malfunction in the signal circuits to the ECU is stored in code in the ECU memory
atthe time of occurrence, to be output by the technician during troubleshooting. Another function is the Input
Signal Check which checks if the signals from various switches are sent to the ECU correctly.

By using these check functions, the problem areas can be narrowed down quickly and troubleshooting can
be performed effectively. Diagnostic functions are incorporated in the following systems in the HILUX.

Svst Diagnostic Trouble | Input Signal Check Other Diagnosis

stem

y Code Check (Sensor Check) Function

Engine L L Diagnostic Test
(with Check Mode) Mode

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

DIAGNOSTIGTROUBLE[CODE[CHEGKPROGEDURE

Diagnostic Trouble
Code Check (Make a
note of and then clear)

Confirmation |Diagnostic Trouble
of Symptoms Code Check

Problem Condition

Diagnostic Trouble Problem symptoms| Same diagnostic | proplem is still occurring in the diagnostic
Code Display exist trouble code is |gjrcuit
displayed
Normal code is The problem is still occurring in a place
= displayed other than in the diagnostic circuit.

(The diagnostic trouble code displayed
first is either for a past problem or it is a
secondary problem.)

No problem The problem occurred in the diagnostic
I:":I:symptoms exist circuit in the past.
Normal Code Display Problem symptoms [ Normal code is The problem is stiII_ occurr_ing _in a place
exist displayed other than in the diagnostic circuit.
No problem Normal code is The problem occurred in a place other
Symptoms exist displayed than in the diagnostic circuit in the past.

5L-E ENGINE SUP (RMB817E)
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INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED

SYSTEMS

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

Diagnostic trouble code check

4

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

U

Symptom confirmation

exist exist

Simulation test using the symptom
simulation methods

U 4

Diagnostic trouble code check
[

&

L

)

D Diagnostic trouble code displayed
D Problem symptoms exist

D Normal code displayed
D Problem symptoms exist

D Normal code displayed
D No problem symptoms exist

4

4

Troubleshooting of problem indicated
by diagnostic trouble code

Troubleshooting of each
problem symptom

5L-E ENGINE SUP (RMB817E)

&

System Normal

If a diagnostic trouble code was

displayed in the initial diagnostic
trouble code check, it indicates
that the trouble may have occurred
in a wire harness or connector in
that circuit in the past. Therefore,
check the wire harness and con-

neciBrs[1SEe[page[INH19)[]
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INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED IN-13
SYSTEMS

3.0 SYMPTOM[SIMULATION

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

Important Points in the Symptom Simulation Test:

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

1 | VIBRATIDNMETHOD:(WHEn[Vibration[$eemsidbethEmajari¢ause.

CONNECTORS
Slightly shake the connector vertically and horizontally.

WIRE HARNESS

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

ly.

Swing Slightly

FI2331

F12332
PARTS AND SENSOR Vibrate Slightly
Apply slight vibration with a finger to the part of the sensor S~ i '
considered to be the problem cause and check if the ?’
malfunction occurs. T~ RN
HINT: Applying strong vibration to relays may result in open > \‘ >
relays. PPYIng J ye may P iéi\x y

FI2330

V07268

5L-E ENGINE SUP (RMB817E)
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IN-14 INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED
SYSTEMS

2 | HEAT[METHOD:(WRenAE[problEm[$seems(id[occurlwhenifg[$uspEctarealis[hgated]

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

NOTICE:

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

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

Fi2334

. WHen[the[malflinctiBn[$eems[ig[occut on[a[fainyday[oHin[a
30 | WATERSPRINKLINGIMETHOD: highFRumidity[¢ondition.

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

tion occurs.

NOTICE:

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

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

(Service hint)

If a vehicle is subject to water leakage, the leaked water may

contaminate the ECU. When testing a vehicle with a water leak-
age problem, special caution must be used.

Fl6649

4] | OMHER:WHen[a[malflinctiBn[$eemsid[oCcurlwhEn(¢lgctridal[lidadiséxcessile.

Turf[onalllklecfifi¢alJoads[Incluiding[1Ae[ heatgr blower, head
lights, rear window defogger, etc. and check to see if the mal-
function occurs.

F12336

V07469

5L-E ENGINE SUP (RMB817E)
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INTRODUCTION - HOW TO TROUBLESHOOT ECU CONTROLLED IN-15
SYSTEMS

4[] DIAGNOSTIGTROUBLE[CODE[CHART

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

D DTC No.
Indicates the diagnostic trouble code.

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

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

/

DTC|/CHART (SAE Controlled)
HINT] Parameters listed in the chart may not be exactly the same as your reading due to the type of instrument
or other factors.
If a malfunction code is displayed during the DTC check in check mode, check the circuit for that code listed
in the table below. For details of each code, turn to the page referred to under the "See page” for the respective
DTG No.” in the DTC chart.
\J *1
DTC N Check Engine
o Detection ltem TrQuble[AfBa Warming Light| *Memory
(@Eel]nage)[l Nomal Mode/
Test Node
D Open or short in NE, G circuit
12%3 DIIA
(DIR2) G, NE Signal Circuit D Open or short in STA circuit ON/N.A O
D Engine ECU
D Open or short in NE circuit
12%4 ) o D IIA
(DIB28) NE Signal Circuit D Open or short in STA circuit onna O
D Engine ECU
13 D Open or short in NE circuit O
NE Signal Circuit DIIA ON/N.A
1
LLEED D Engine ECU
14 D Openorshortin IGF or IGT circuit from |1A to engine ECU
(DIBB2) Ignition Signal Circuit D Igniter ON/N.A O
D Engine ECU
D Oxygen sensor circuit
D Oxygen sensor

5L-E ENGINE SUP (RMB817E)
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5.0 PROBLEM[SYMPTOMS[TABLE

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

should be checked.
HINT:

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

D Page

is located.

Indicates the page where the flow chart for each circuit

D Circuit Inspection, Inspection Order

Indicates the circuit which needs to be checked for each problem
symptom. Check in the order indicated by the numbers.

D Problem Symptom

D Circuit or Part Name

Indicates the circuit or part which needs to be checked.

PROBLEM SYMPTOMS TABL
N v
Symptom Suspect Area See page
Engine does not crank (Does not start) 1. Starter and starter relay ST-12,13
& . Engine ECU power source circuit DI-124
No initial combustion (Does not start) 2. Fuel pump control circuit DI-127
3. Engine ECU IN-30
No complete combustion (Does not start) 1. Fuel pump control circuit DI-127
1. Starter signal circuit DI-121
Engine cranks normally (Difficult to start) 2. Fuel pump control circuit DI-127
3. Compression EM-3
. e 1. Starter signal circuit DI-121
Cold engine (Difficult to start) 2. Fuel pump control circuit DI-127
. 1. Starter signal circuit DI-121
Hot engine -
2. Fuel pump control circuit DI-127
High engine idle speed (Poor idling) 1. A/C.S|gnal circuit (Compress.or C.II'CUIt) AC-54
—— 2. Engine ECU power source circuit /M

\ing)

—_

. A/C signal circuit
. Fuel pump control circuit

N

S~

5L-E ENGINE SUP (RMB817E)

1. Compression
2. Fuel pump control circuit

—
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INTRODUCTION -
SYSTEMS

6] CIRCUITANSPECTION
How to read and use each page is shown below.

D Diagnostic Trouble Code No. and Detection ltem

D Circuit Description
The major role and operation, etc. of the circuit

and its component parts are explained.

DTC 52 Knock Sensor Circui}/

CIRCUIT DESCRIPTION /

Knock sensor is fitted to the cylinder block to detect engine knocking. This sensor contains a piezoelectric element which

generates a voltage when it becomes deformed, which occurs when the cylinder block vibrates due to knocking. If engine

knocking occurs, ignition timing is retarded to suppress it.

DTC No. Detection Item Trouble Area

D Open or short in knotk sensor1 circuit
No knock sensor signal to ECM with engine speed,
52 D Knock sensor 1 (loogeness)
1,200 rpm or more.
D ECM

fe function in which the corrective retard angle

If the ECM detects the above diagnosis conditions, it operates the fall

value is set to the maximum value.

D Indicates the diagnostic trouble code, diagnostic
trouble code set parameter and suspect area of

the problem.

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

Use this diagram together with ELECTRICAL

~EM WIRING DIAGRAM to thoroughly understand the
Knock Sensor circuit.
]Di } GR ,‘E% KNK I_ Wire colors are indicated by an alphabetical code.
J | ~ B = Black, L = Blue, R = Red, BR = Brown,
il : Et LG = Light Green, V = Violet, G = Green,
B O = Orange, W = White, GR = Gray, P = Pink,
Y = Yellow
The first letter indicates the basic wire color and
the second letter indicates the color of the stripe.

V08423

5L-E ENGINE SUP (RMB817E)
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D Indicates the position of the ignition switch during the check. | | D Inspection Procedure

LOCK ON Use the inspection procedure to determine
() lgnition Switch LOCK (OFF) @\ Ignition Switch ON if the circuit is normal or abnormal, and , if
: /START = acc it is abnormal, use it to determine whether

N 1o . ) Ignition Switch ACC the problem is located in the sensors,

(¢7) lgnition Swich START ) actuators, wire harness or ECU.

INSPECTION PROCEDURE

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

A |

LocK PREPARATION:
‘/’\“\) (a) Remove the glove compartment (See page FI-37).
N

(b) Disconnect the E6 connector of ECM.
CHECK:

Measure resistance between terminal KNK of ECU connector
and body ground.

E6 Connector OK:

ABO117 =
A00265

i

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

Resistance: 1 MQ or higher

A00255

OK Go to step 3.

OK Replace knock sensor.

— T

D Indicates the place to check the voltage or resistance.
D Indicates the connector position to checked, from the front or back side.

(1N
oo O
V000D

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

Wire Harness

D Indicates the condition of the connector of ECU during the check.
KNK KNK

i ’D%@Fé’%j@@%@%”ﬁ@ ]

i
TNV R Y v
f@__‘ E6 Connector r—@@\% Connector

=

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

V08425
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Fl0046

Fl0047

Fl0048

5L-E ENGINE SUP (RMB817E)

INO1L-06

HOW[TO[USE[THE[DIAGNOSTIC

CHART[AND[INSRECTIDN

PROCEDURE

1{[] CONNEGTOR[CONNEGTION[ANDTERMINAL
INSPECTION

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

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

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

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

HINT:

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

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

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

HINT:

When there is a short between the wire harness and body
ground, check thoroughly whether the wire harness is caught
in the body or is clamped properly.
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Sensor Side ECU Sid 2[] CONTINUIMY[CHEGK(OREN[CIRCUIT[CHERGK)
ide

IN0379

Sensor Side

IN0378

ECU Sidepex [i@‘
. 01 (a][aja]n]s
CO0000000022 00y |B0000L
. a‘ﬁ
Sensor Side N
—/
o o]
I Ol —

—— -

IN0380

Pull Lightly
Looseness of Crimping

W%

IN0381
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(@) Disconnect the connectors at both ECU and sensor
sides.

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

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

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

RESIBMANCE[CHECQK[{SHORT[CIRCUIMCHERGK)

(@) Disconnect the connectors at both ends.

(b) Measure the resistance between the applicable terminals
of the connectors and body ground. Be sure to carry out
this check on the connectors on both ends.
Resistance: 1 MQ or higher

HINT:

Measure the resistance while lightly shaking the wire harness

vertically and horizontally.

41 VIBUALCHEGKAND[CONTACT[PBESSURE[CHECQK

(@) Disconnect the connectors at both ends.

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

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

HINT:

The terminals should not come out when pulled lightly.

(d) Prepare atest maleterminal andinsertitin the female ter-
minal, then pull it out.

NOTICE:

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

gold-plated male terminal.

HINT:

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

there may be poor contact in that section.
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\t‘
&»;.

FI7187

Fig. 1 ECU

©[ OPEN] ®
Sensor 1 11 1

AW4
2 21112 2
BE4063 i
Z17004

Fig. 2

Sensor%(D1
B

BE4064

Z17005

Fig. 3

Sensor

BE4065

217807
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5[] CONNEGTORMHANDLING

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

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

(@) Check the continuity.

(1) Disconnect connectors "A” and "C” and measure
the resistance between them.
In the case of Fig.2,
Between terminal 1 of connector ”A” and terminal 1
of connector "C” — No continuity (open)
Between terminal 2 of connector "A” and terminal 2
of connector ”C” — Continuity
Therefore, itis found out that there is an open circuit
between terminal 1 of connector A” and terminal 1
of connector "C”.

(2) Disconnect connector "B” and measure the resis-
tance between them.
In the case of Fig.3,
Between terminal 1 of connector ”A” and terminal 1
of connector "B1” — Continuity
Between terminal 1 of connector "B2” and terminal
1 of connector "C” — No continuity (open)
Therefore, itis found out that there is an open circuit
between terminal 1 of connector "B2” and terminal
1 of connector "C”.
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Fig. 4 (b)  Check the voltage.

Sensor(© 1 1"1
|2 112

BE4066

Z17007

BE4067

Z17008

Fig. 6

Sensor

BE4068

Z17009
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In a circuitin which voltage is applied (to the ECU connec-
tor terminal), an open circuit can be checked for by con-
ducting a voltage check.
As shown in Fig.4, with each connector still connected,
measure the voltage between body ground and terminal
1 of connector "A” at the ECU 5V output terminal, terminal
1 of connector ”B”, and terminal 1 of connector "C”, in that
order.
If the results are:
5V: Between Terminal 1 of connector "A” and Body Ground
5V: Between Terminal 1 of connector "B” and Body Ground
0V: Between Terminal 1 of connector "C” and Body Ground
Then it is found out that there is an open circuit in the wire har-
ness between terminal 1 of "B” and terminal 1 of "C”.

71 CHEGK[SHORT[CIRCUIM
If the wire harness is ground shorted as in Fig.5, locate the sec-
tion by conducting a "continuity check with ground”.

Check the continuity with ground.

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

In the case of Fig.6

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

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

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

Between terminal 1 of connector "A” and body
ground — No continuity
Between terminal 1 of connector "B2” and body
ground — Continuity (short)
therefore, it is found out that there is a short circuit
between terminal 1 of connector "B2” and terminal
1 of connector "C”.
8] CHECQKANDRERLACEEQU
First check the ECU ground circuit. If it is faulty, repair it. If it is
normal, the ECU could be faulty, so replace the ECU with a
known good one and check if the symptoms appear.

(1) Measure the resistance between the ECU ground
terminal and the body ground.
Resistance: 1 Q or less

(2) Disconnect the ECU connector, check the ground
terminals on the ECU side and the wire harness
side for bend and check the contact pressure.
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ABBRENIATIDNSUSED(INTHISIMANUAL

INO1M-06

Abbreviations Meaning
A/C Air Conditioning
AC Alternating Current
ACC Accessory
ACIS Acoustic Control Induction System
ACSD Automatic Cold Start Device
ALT Alternator
AMP Amplifier
APPROX. Approximately
AT Automatic Transmission (Transaxle)
BACS Boost Altitude Compensation System
BAT Battery
BTDC Before Top Dead Center
BVSV Bimetallic Vacuum Switching Valve
CB Circuit Breaker
CCO Catalytic Converter for Oxidation
DC Direct Current
DLC Data Link Connector
DTC Diagnostic Trouble Code
ECD Electronic Control Diesel
ECT Electronic Control Transmission
ECU Electronic Control Unit
EDU Electronic Driving Unit
EFI Electronic Fuel Injection
E/G Engine
EGR Exhaust Gas Recirculation
EVAP Evaporative Emission Control
E-VRV Electronic Vacuum Regulating Valve
EX Exhaust
FIPG Formed In Place Gasket
FL Fusible Link
Fr Front
GND Ground
HAC High Altitude Compensator
IG Ignition
1A Integrated Ignition Assembly
IN Intake
ISC Idle Speed Control
J/B Junction Block
J/IC Junction Connector
LCD Liquid Crystal Display
LED Light Emitting Diode
LH Left-Hand

5L-E ENGINE SUP (RMB817E)
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LHD Left-Hand Drive

LO Low

MAP Manifold Absolute Pressure
MAX. Maximum

MIL Malfunction Indicator Lamp
MIN. Minimum

MP Multipurpose

M/T Manual Transmission

N Neutral

02s Oxygen Sensor

O/D Overdrive

o/s Oversize

PKB Parking Brake

PS Power Steering

RAM Random Access Memory
R/B Relay Block

RH Right-Hand

RHD Right-Hand Drive

ROM Read Only Memory

Rr Rear

SICS Starting Injection Control System
SPEC Specification

SSM Special Service Materials
SST Special Service Tools

STD Standard

SW Switch

TACH Tachometer

TDC Top Dead Center

TEMP. Temperature

™ Transmission

T™MC TOYOTA Motor Corporation
TWC Three-Way Catalyst

u/D Underdrive

VCV Vacuum Control Valve

VIN Vehicle Identification Number
VSV Vacuum Switching Valve

w/ With

W/H Wire Harness

w/o Without

WU-TWC Warm Up Three-Way Catalytic Converter
2WD Two Wheel Drive Vehicle (4x2)
4WD For Wheel Drive Vehicle (4x4)

5L-E ENGINE SUP (RMB817E)
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PREPARATION

ENGINE MECHANICAL ................... PP-1
EMISSION CONTROL ............ ... ...t PP-2
ELECTRONIC CONTROL DIESEL ......... PP-3
ENGINEFUEL ............ ... .. oot PP-6

REFER TO FOLLOWING REPAIR MANUALS:

Manual Name Pub. No.

2L, 3L Engine Repair Manual RM520E

2L, 2L-T, 3L, 5L Engine Repair Manual Supplement
(Aug., 1997)

NOTE: The above pages contain only the points which differ
from the above listed manuals.

RM582E
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PP-1
PREPARATION - ENGINE MECHANICAL

ENGINE MECHANICAL

EQUIPMENT

Micrometer

Torque wrench

5L-E ENGINE SUP (RMB817E)
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PP-2
PREPARATION - EMISSION CONTROL

EMISSION CONTROL
EQUIPMENT

Torque wrench

PP130-02

Vacuum gauge

5L-E ENGINE SUP (RM817E)
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PP-3

ELECTRONIC CONTROL DIESEL

SST (Special Service Tools)

PP3GI-01

a@ﬁéﬁiﬁ:ﬁ;fcj

09843-18020

Diagnosis Check Wire

s

N

\\L//’g§§2;§§§

09992-00242

Turbocharger Pressure Gauge

5L-E ENGINE SUP (RMB817E)
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RECOMMENDED TOOLS

PP131-02

09082-00040

TOYOTA Electrical Tester.

5L-E ENGINE SUP (RMB817E)
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PREPARATION - ELECTRONIC CONTROL DIESEL

PP132-02

EQUIPMENT

Hand-held tester

19 mm deep socket wrench

Thermometer

Vacuum gauge

Voltmeter

Ohmmeter

Torque wrench

5L-E ENGINE SUP (RMB817E)
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PP-6
PREPARATION - ENGINE FUEL

ENGINE FUEL
SST (Special Service Tools)

PP3GJ-01

09241-76022 Injection Pump Stand Set

09245-54010 Injection Pump Stand Arm

09260-54012 Injection Pump Tool Set

(09262-54010) Distributor Head Plug Wrench

(09269-54020) Socket 14 mm

09268-64010 Injection Nozzle Wrench Set

(09268-64020) Injection Nozzle Holder

@ Retaining Nut Wrench

5L-E ENGINE SUP (RM817E)
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PP-7

RECOMMENDED TOOLS

PP3GK-01

09040-00011

Hexagon Wrench Set .

5L-E ENGINE SUP (RMB817E)
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PREPARATION - ENGINE FUEL
PP135-02
EQUIPMENT
19 mm deep socket wrench Fuel temp. sensor

Injection nozzle tester

Torque wrench

5L-E ENGINE SUP (RM817E)
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SERVICE SPECIFICATIONS

STANDARDBOLT ... SS-1
ENGINE MECHANICAL ................... SS-4
EMISSION CONTROL .................... SS-6
ELECTRONIC CONTROL DIESEL ......... SS-7
ENGINEFUEL ............... .. ...t SS-9

REFER TO FOLLOWING REPAIR MANUALS:

Manual Name Pub. No.

2L, 3L Engine Repair Manual RM520E

2L, 2L-T, 3L, 5L Engine Repair Manual Supplement
(Aug., 1997)

NOTE: The above pages contain only the points which differ
from the above listed manuals.

RM582E
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SS-1
SERVICE SPECIFICATIONS - STANDARD BOLT
STANDARD BOLT
HOW TO DETERMINE BOLT STRENGTH
Bolt Type
Hexagon Head Bolt Class
Stud Bolt Weld Bolt
Normal Recess Bolt Deep Recess Bolt
No Mark No Mark No Mark
w/ Washer w/ Washer
(7] O
ZA ZAN 7T
@) @)
) o
&O%
S &
@]
) Re
VAN VZAS 10T
@ 1"T

5L-E ENGINE SUP (RMB817E)
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SS-2
SERVICE SPECIFICATIONS - STANDARD BOLT

SPECIFIED TORQUE FOR STANDARD BOLTS

SS0ZT-01

Specified torque
Class Diameter Pitch Hexagon head bolt Hexagon flange bolt
mm mm
N-m kgf-cm ft-Ibf N-m kgf-cm ft-Ibf
6 1 5 55 48 in.-Ibf 6 60 52 in.-Ibf
8 1.25 12.5 130 9 14 145 10
10 1.25 26 260 19 29 290 21
4T 12 1.25 47 480 35 53 540 39
14 1.5 74 760 55 84 850 61
16 1.5 115 1,150 83 - - -
6 1 6.5 65 56 in.-Ibf 75 75 65 in.-Ibf
8 1.25 15.5 160 12 17.5 175 13
10 1.25 32 330 24 36 360 26
ST 12 1.25 59 600 43 65 670 48
14 1.5 91 930 67 100 1,050 76
16 15 140 1,400 101 - - -
6 1 8 80 69 in.-Ibf 9 90 78 in.-Ibf
8 1.25 19 195 14 21 210 15
10 1.25 39 400 29 44 440 32
et 12 1.25 71 730 53 80 810 59
14 15 110 1,100 80 125 1,250 90
16 15 170 1,750 127 - - -
6 1 10.5 110 8 12 120 9
8 1.25 25 260 19 28 290 21
10 1.25 52 530 38 58 590 43
T 12 1.25 95 970 70 105 1,050 76
14 1.5 145 1,500 108 165 1,700 123
16 1.5 230 2,300 166 - - -
8 1.25 29 300 22 33 330 24
8T 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 90
8 1.25 34 340 25 37 380 27
9T 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.25 38 390 28 42 430 31
10T 10 1.25 78 800 58 88 890 64
12 1.25 140 1,450 105 155 1,600 116
8 1.25 42 430 31 47 480 35
T 10 1.25 87 890 64 97 990 72
12 1.25 155 1,600 116 175 1,800 130

5L-E ENGINE SUP (RMB817E)
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SS-3
SERVICE SPECIFICATIONS - STANDARD BOLT
HOW TO DETERMINE NUT STRENGTH
Nut Type
Present Standard Old Standard Hexagon Nut Class
Hexagon Nut Cold Forging Nut Cutting Processed Nut
@ N
No Mark
@ ©) s 67
No Mark (w/ Washer) No Mark (w/ Washer) No Mark
6N
@)
—— _
7N (5T
I L~/ L
*
10N (7T)
No Mark
11N
12N

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

HINT:

B06432

Use the nut with the same number of the nut strength classification or the greater than the bolt strength clas-

sification number when tightening parts with a bolt and nut.

Example: Bolt = 4T

Nut = 4N or more
5L-E ENGINE SUP (RM817E)
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SS-4
SERVICE SPECIFICATIONS - ENGINE MECHANICAL

ENGINE MECHANICAL
SERVICE DATA

SS0JM-05

Idle speed 720 - 820 rpm
Maximum speed 4,770 - 5,030 rpm
Cam lobe height STD Intake |54.890 - 54.910 mm (2.1610 - 2.1618 in.)
Camshatt Exhaust | 54.990 - 55.010 mm (2.1650 - 2.1657 in.)
Minimum Intake | 54.39 mm (2.1413in.)
Exhaust | 54.49 mm (2.1453 in.)

5L-E ENGINE SUP (RMB817E)
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SERVICE SPECIFICATIONS - ENGINE MECHANICAL S50
TORQUE SPECIFICATION
Part tightened N-m kgf-cm ft-Ibf
Injection pump x Timing belt case 20.5 210 15
Injection pump x Injection pump stay 26 270 19
Intake manifold x EGR valve 13 130 9
EGR adapter x Intake manifold 19 195 14
EGR valve x EGR pipe 108 1100 79
Crank position sensor x Cylinder block 5 51 4

5L-E ENGINE SUP (RMB817E)
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SERVICE SPECIFICATIONS - EMISSION[CONTROL

EMISSION CONTROL
TORQUE SPECIFICATION

SS1IC-01

Part tightened N-m kgf-cm ft-Ibf
Intake manifold x EGR valve 13 130 14
EGR adptor x EGR valve 19 195 14
EGR adptor x Intake manifold 19 195 14
EGR pipe x EGR valve 108 1,100 80

5L-E ENGINE SUP (RMB817E)
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S$S-7

ELECTRONIC CONTROL DIESEL
SERVICE DATA

SSO0JR-02

sensor

Continuit Fully closed | No continuit
Throttle full switch iy av onfintity
Fully open | Continuity
Throttle control ) o o
Resistance at20°C (68°F) | 18-22Q
motor
Timing control ) o °
Resistance at20°C (68°F) | 10-14 Q
valve
Spill control valve | Resistance at20°C (68°F) |[1-2Q
E-VRV for EGR Resistance at20°C (68°F) |46 - 50 Q
Resistance at-20°C (-4°F) |10 - 20 kQ
at0°C (32°F) |4 - 7kQ
Water temperature at20°C (68°F) |2 - 3kQ
sensor at40°C (104°F) | 0.9 - 1.4 kQ
at60°C (140°F) | 0.4 - 0.7 kQ
at80°C (176°F) | 0.2 - 0.4 kQ
Resistance at-20°C (-4°F) |10 - 20 kQ
at0°C (32°F) |4 - 7kQ
Fuel temperature at20°C (68°F) |2 - 3kQ
sensor at40°C (104°F) | 0.9 - 1.3 kQ
at60°C (140°F) | 0.4 - 0.7 kQ
at80°C (176°F) | 0.2 - 0.4 kQ
Resistance at-20°C (-4°F) |10 - 20 kQ
at0°C (32°F) |4 - 7kQ
Intake air temper- at20°C (68°F) |2 - 3kQ
ature sensor at40°C (104°F) | 0.9 - 1.3 kQ
at60°C (140°F) | 0.4 - 0.7 kQ
at80°C (176°F) | 0.2 - 0.4 kQ
Turbo pressure
Power source voltage 4.75-525V
sensor
Engine speed sen- ) o o
sor Resistance at20°C (68°F) | 205 - 255 Q
Crankshaft Resistance atCold |19-32Q
position sensor atHot |24 - 37 Q
Accelerator pedal
. p Continuity Fully closed | No continuity
closed position .
Fully open Continuity (0 - 20 Q)

5L-E ENGINE SUP

(RM817E)
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TORQUE SPECIFICATION

SS0JS-02

Part tightened N-m kgf-cm ft-Ibf
Throttle body x Intake manifold 12 120 9
Water temperature sensor x Cylinder block 25 250 18
Fuel temperature sensor x Injection pump 221 250 16
Crankshaft position sensor x Cylinder block 5.0 50 43 in.-Ibf
Accelerator pedal assembly x Body 5.0 50 43 in.-Ibf

5L-E ENGINE SUP (RMB817E)
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SS-9

ENGINE FUEL
SERVICE DATA

SS0JT-02

Injection nozzles

Nozzle opening pressure

Adjusting shim thickness

New nozzle

Reused nozzle

15,790 - 16,570 kPa

(161 - 169 kgf/cm?, 2,290 - 2,404 psi)

15,200 - 16,180 kPa

(155 - 165kgf/cm?2, 2,205 - 2,347 psi)

0.900 mm (0.0354 in.)
0.950 mm (0.0374 in.)
1.000 mm (0.0394 in.)
1.050 mm (0.0413 in.)
1.100 mm (0.0433 in.)
1.150 mm (0.0453 in.)
1.200 mm (0.0472 in.)
1.250 mm (0.0492 in.)
1.300 mm (0.0512 in.)
1.350 mm (0.0531 in.)
1.400 mm (0.0551 in.)
1.450 mm (0.0571 in.)
1.500 mm (0.0591 in.)
1.550 mm (0.0610 in.)
1.600 mm (0.0630 in.)
1.650 mm (0.0650 in.)
1.700 mm (0.0669 in.)
1.750 mm (0.0689 in.)
1.800 mm (0.0709 in.)
1.850 mm (0.0728 in.)
1.900 mm (0.0748 in.)
1.950 mm (0.0768 in.)

5L-E ENGINE SUP (RMB817E)
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SERVICE SPECIFICATIONS - ENGINE FUEL
TORQUE SPECIFICATION
Part tightened N-m kgf-cm ft-Ibf
Injection nozzle x Cylinder head 64 650 47
Nozzle leakage pipe x Injection nozzle 27.0 275 20
Injection pipe x Injection nozzle 205 300 22
Injection pipe x Injection pump 245 250 18
Fuel inlet hollow screw x Injection pump body 36.8 375 27
Delivery valve holder x Distributive head 58.85 600 43
Distributive head plug x Distributive head 88 900 65
Fuel inlet pipe x injection pump Nut (A) 26.55 271 20
Bolt (B) 245 250 18
Fuel outlet pipe x Injection pump 26.55 271 20
Injection pump x Timing belt case 20.5 210 15
Fuel temp. sensor x Injection pump 21.6 220 16.5
Pump stay x Injection pump 26 270 19.6
Pump stay x Cylinder block 26 270 19.6

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

ENGINE
HOW TO PROCEED WITH TROUBLESHOOTING

When using hand-held tester, troubleshoot in accordance with the procedure on the following pages.

DI0Z7-04

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

// Customer[Problem[Analysis[P. DI // pages[or[detailed[éxplanations.

@ehicle Brought to Worksho@

—_—

2 / Connect[ithe[handHReld[iester[{o[PLC3.[P.[IPIFH /
/ If@he[dlisplay[indicates[a[¢ommunication[ault[in[fhe[fool,[inspect[PLC3.[P.[DIH4 /
3 / Check Diagnostic Trouble Code and Freezed Frame Data (Pre-check) /
/ Record[or[Print[PTC[and[Freezed[Frame[Pata[lP.[DIHA /
4 // Clear[PTCland[Freezed[Frame[Data[P.[[DIH4 //

(&)}

<5
// Visual Inspection //
<L

6 // Setting[Check[{Test)[Mode[Diagnosis[P.[[DIH4 //
<
7 Problem Symptom Confirmation
If the engine does not start, perform steps 10 and 12 first
Malfunction J L Malfunction does not occur.
occurs. 8 // Sympfdm[Bimulatiof[IP.INFZ //
9 /| DTCREheck[PDIAT / (}:_I'
Normal[] JL J L Malfunction[gode.
10 // BasiclinspectionP[DIFI /11 // DTC[ThartP.DIFTA /
12// Problem[Bympfdm[Table[P.DIFZE //ﬂ
L Iy
14 // Parts Inspection // 13 // CircullINSPERIOAP. IR //

<L
ﬂ 15 // Check[dor[Intermittent[lProblems[IP.[DIFA //
Identification of Problem < ] <

16 // Adjustment, Repair //

17 Confirmation Test

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

When not using hand-held tester, troubleshoot in accordance with the procedure on the following pages.

G/ehicle Brought to Worksho@ Titles inside 7/

// Customer Problem Analysis [/
N

ﬂ Check and clear Diagnostic Trouble Code (Prec-heck) //

PDIH3 /
&

Problem Symptom Confirmation

Il
// Symptom Simulation /
/ PONGY Ji
{d

/' Diagnostic Trouble Code Check

/ P[DIH4
Normal code J JL  Malfunction code.
6 // Basic Inspection / 7 /" Diagnostic Trouble Code Chart [
| Pos 1 / PIDIETA 7
L Problem Symptoms Table /
P.DI-25 /

ZL Clrcwt Inspectlon /
// 11

9 // Parts Inspectlon // ﬂ l_| > / Check for Intermittent Problem //

/ PO /

Identification of Problem < |_|

12 /" Adjustment, Repair  //

L

13 Confirmation Test

—
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DIAGNOSTICS - ENGINE
DI10Z9-03
CUSTTOMER[PROBLENM[ANALYBIB[CHECGK
ENGINE CONTROL SYSTEM Check Sheet nispector’s
Customer’s Name :\(n:adrel and Model
Driver’s Name Frame No.
Date Vehicle i
Brought in Engine Model
. . km
License No. Odometer Reading miles
0 Eg,?g:goes [ Engine does not crank [ No initial combustion [0 No complete combustion
[ Difficult to O Engine cranks slowly
Start O Other
(]
£ . O Incorrect firstidle [ Idling rpm is abnormal O High ( rpm) [ Low ( rpm)
P Idl
-g_ 0 Poor Idling [ Rough idling [ Other
£
& | OPoor [ Hesitation [ Back fire [ Muffler explosion (after-fire) [ Surging
g Driveability [ Knocking [ Other
'§ [ Soon after starting [ After accelerator pedal depressed
2 | OEngine Stall | O] After accelerator pedal released [ During A/C operation
[ Shifting from N to D [ Other
[ Others
Dates Problem
Occurred
tant ti ti th |
Problem Frequency [ Constan ] Sometimes ( imes per day/month) [J Once only
[ Other
Weather O Fine [ Cloudy [ Rainy O Snowy O Various/Other
Outdoor ° °
Hot Wi, | I . F
& g Temperature O Ho [0 warm [ Coo [ Cold (approx / C)
£0
%8 Place [ Highway [ Suburbs O Inner City O Uphill [0 Downhill
2 E ] Rough road [ Other
:E —_—
§§ Engine Temp. O Cold [0 warming up [ After Warming up [ Any temp. [ Other
[ Starting [ Just after starting ( min.) O 1dling [ Racing
Engine Operation | [ Driving [ Constant speed [ Acceleration [ Deceleration
[ A/C switch ON/OFF [ Other
Condition of Malfunction indicator Lamp [J Remains on [J Sometimes light up [0 Does not light up
Normal mode O Normal [ Malfunction code(s) (code )
Diagnostic Trouble (Precheck) O] Freezed frame data ( )
Code Inspection = =
Normal Malfunction code(s) (code )
heck M
Check Mode [ Freezed frame data ( )

5L-E ENGINE SUP (RMB817E)
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1. DIAGNOSIS Pg DI-4/5

INSPECT DIAGNOSIS (Normal Mode) Pg DI-6/ 7

INSPECT DIAGNOSIS ((CHECK (Test) Mode) Pg DI-7 / 8

FAIL-SAFE CHART Pg DI-9

CHECK FOR INTERMITTENT PROBLEMS Pg DI-9

BASIC INSPECTION Pg DI-10/DI-12

N|o | O~ wIN

REFERENCE VALUE OF ENGINE ECU DATA Pg DI-12/13
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ENGINE
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PRE-CHECK
1. DIAGNOSIS SYSTEM
(@) Description

S

Fl2547 S

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[DIHT4)

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.

Hand-Held Tester S

AN

)
=) |

D)
v
I

oopodalA
(iauege
Haca0
/
Y
A
©
s
~

" 'D00730

5L-E ENGINE SUP (RMB817E)

To check the diagnostic trouble codes, 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 switching the engine
ECU to the check (test) mode using hand-held tes-
ter when troubleshooting, a technician can cause
the check engine warning light to light up for a mal-
function that is only detected once or momentarily.

(handBHReld[Iester[only)[(See[page[DIHT4)
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DIAGNOSTICS - ENGINE

S *2trip detection logic:
When a logic malfunction is first detected, the mal-
function is temporarily stored in the engine ECU
memory.
If the same malfunction is detected again during the second
drive test, this second detection causes the check engine warn-
ing lightto 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).
S 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 not,
the air-fuel ratio was lean or rich, etc. at the time of
the malfunction.

(b) Check the DLCS3.
The vehicle’s engine ECU uses ISO 14230 for commu-
nication. The terminal arrangement of DLC3 complies
with SAE J1962 and matches the ISO 14230 format.

]1 ]2\3[42516\7|8§D

BGIEELET

DLC3
A04550
Terminal No. Connection/Voltage or Resistance Condition
7 Bus+ Line/Pulse generation During transmission
4 Chassis Ground - Body Ground/1 Q or less Always
16 Battery Positive - Body Ground/9 - 14V Always

HINT:
If your display shows UNABLE TO CONNECT TO VEHICLE
when you have connected the cable of the hand-held tester to
the DLCS3, turned the ignition switch ON and operated the
hand-held tester, there is a problem on the vehicle side or tool
side.

S Ifthe communicationis normal when the tool is connected
to another vehicle, inspect the DLC3 on the original ve-
hicle.

S If the communication is still impossible when the tool is
connected to another vehicle, the problem is probably in
the tool itself, so consult the Service Department listed in
the tool’s instruction manual.

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

2. INSPECT DIAGNOSIS (Normal Mode)
(@) 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.

Fl2s47 (2) whenthe 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 normal mode
to check test mode, it erases all DTCs and freezed frame
datarecorded in normal mode. So before switching modes,
always check the DTCs and freezed frame data, and note
them down.

(1) Prepare the hand-held tester.

(20 Connect the hand-held tester to the DLC3.

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

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

(5) Confirm the details of the DTCs.

() Check the DTC not using hand-held tester.

CG (1)  Turn the ignition switch ON.

(2) Using SST, connect between terminals 13 (TC) and
4 (CG) of DLCS.
SST[09843H18020

I T il
‘1]2[3la 5[6/7]8]

9011213141516

DLC3 TC

A04550

Normal (83) Read the diagnostic trouble code from check en-
0.25 sec. gine warning light.
HINT:
S If a diagnostic trouble code is not output, check the diag-
nostic[¢onnector[{DLC3)[¢ircuit[iSee[page[DIHT13).

ON ON ON ON

OFF OFF OFF

0.25 sec.

Fl10294
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DIAGNOSTICS - ENGINE

0.5 sec. 1.5 sec. S As an example, the blinking patterns for codes; normal,
12 and 31 are as shown on the illustration.
._.‘ (4) Check the details of the malfunction using the diag-
nostic[frouble[¢ode[¢hart[dn[page[DIHT4.
sec. I ” (5) After completing the check, disconnectterminals 13
0.5 sec. m (TC) and 4 (CG) and turn off the display.
HINT:
One Cycle Inthe event of 2 or more malfunction codes, indication will begin
srasss| from the smaller numbered code and continue in order to the

4.5 sec.

Start

larger.
NOTICE:
When simulating symptoms without a hand-held tester to
check the DTCs, use normal mode. For code on the DTCs
chart subject to 72 trip detection logic”, turn the ignition
switch OFF after the symptom is simulated the first time.
Then repeat the simulation process again. When the prob-
lem has been simulated twice, the check engine warning
light lights up and the DTCs are recorded in the engine
ECU.
3. INSPECT DIAGNOSIS (Check (Test) Mode)
HINT:
HAND-HELD TESTER only:
Compared to the normal mode, the check mode has an in-
creased sensitivity to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check (test) mode.
(@) Check the DTC.
(1) Initial conditions.

S Battery positive voltage 11 V or more

S Throttle valve fully closed.

S Transmission in neutral position

S Air conditioning switched OFF.
Turn the ignition switch OFF.
Prepare the hand-held tester.
Connect the hand-held tester to the DLC3.
Turn the ignition switch ON and push the hand-held
tester main switch ON.

W N

—~ e~~~
o1 b
~— — — ~—

(6) Switchthe hand-held tester normal mode to check
(test) mode. (Check that the check engine warning
light flashes.).

ON (7) Start the engine. (The check engine warning light

goes out after the engine start.).

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

scribed by the customer.

Flashing

—-

NOTICE:

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

DTCs, etc.
5L-E ENGINE SUP (RM817E)
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(9) After simulating the malfunction conditions, use the
hand-held tester diagnosis selector to check the
DTCs and freezed frame data, etc.
HINT:
Take care notto turn the ignition switch OFF. Turning the ignition
switch OFF switches the diagnosis system from check (test)
mode to normal mode, so all diagnostic codes, etc. are erased.
(10) After checking the DTCs, inspect the applicable cir-
cuit.
(b) Clear the DTC.
The following actions will erase the DTCs and freezed
frame data.
(1) Operating the hand-held tester to erase the codes.
(See the hand-held tester’s instruction book for op-
erating instructions.)
(2) Disconnecting the battery terminals or ECD fuse.
NOTICE:
If the hand-held tester switches the engine ECU from nor-
mal mode to check (test) mode or vice-versa, or if the igni-
tion switch is turned from ON to ACC or OFF during check
(test) mode, the DTCs and freezed frame data will be
erased.

5L-E ENGINE SUP (RMB817E)
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4] FAIDESAFE[CHART
If any of the following codes is recorded, the ECU enters fail-safe mode.
DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
12 TCV duty is fixed at 30 % 2 of more TDC signals are detected for 4 engine revolution
*Fuel cut
13 *TCV duty is fixed at 2 % 2 of more NE signals are detected for 0.5 sec.
*Close diesel throttle valve
*EGR off
¢|[DL SW ON : Diesel throttle is fixed at idle position .
15 IG switch OFF

IDL SW OFF : Diesel throttle valve is fully open
eAccelerator pedal position below 25 %

eFuel cut

18 ) IG switch OFF or starter ON from OFF
*Close diesel throttle valve

Accelerator pedal closed position SW ON :
19(1) Accelerator pedal position is fixed at 0 % G switch OFF
WI
Accelerator pedal closed position SW OFF :

Accelerator pedal position is fixed at 8 %

Accelerator pedal closed position SW ON :
Accelerator pedal position is fixed at 0 %

19(2) Accelerator pedal closed position SW OFF : IG switch OFF
Accelerator pedal position is fixed at 8 %
Accelerator pedal position below 10 % IG switch OFF
19(3) Accelerator pedal position below 10 % IG switch OFF
19(4) Accelerator pedal position below 10 % IG switch OFF
22 Engine coolant temp. is fixed at 9 °C (48 F) Return to normal condition
24 Intake air temp. is fixed at 130 °C (266 F) Return to normal condition
35 Intake air pressure is fixed at 101.3 kPa (760 mmHg, 30 in.HG) | Return to normal condition
39 Fuel temp. is fixed at 20 °C (68 F) Return to normal condition
42 Vehicle speed is fixed at 0 km/h (0 mile) Vehicle speed > 10 km/h (6 mile)
51 CHEGKFORINTEBMITTENT[PBOBLENS
HINT:

HAND-HELD TESTER only:

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

(@) Clear[ihe[PTC[(See[step[2).

(b)d Setdhe[¢heck[{test)[node[(See[$tep[B).

()0 Perform[@simulationiest[{See[page[INHI).

(d)J Check[dhe[¢onnector@nd[ierminal[{See[page[INH9).

(e)0 Handle[ihe[¢onnector[{See[page[INH9).

s |

5L-E ENGINE SUP (RMB817E)
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6. BASIC INSPECTION

When the malfunction code is not confirmed in the DTC check, troubleshooting should be carried out in the
order for all possible circuits to be considered as the cases of the problems.

In many cases, by carrying out the basic engine check shown in the following flow chart, the location causing
the problem can be found quickly and efficiently. Therefore, use of this check is essential in engine trouble-
shooting.

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

NO> Charge or replace battery.

YES

2 Is engine cranked ?

DI-25.

NO> Proceed to problem symptoms table on page

YES

3 [ Check air filter (Refer to Pub. No. RM520E on EM section).

4 | Check fuel quality.

NG> Repair or replace.

CHECK:
S Check that use only diesel fuel.
S Check that the fuel does not contain any impurity.

NG > Replace fuel.

5L-E ENGINE SUP (RMB817E)
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5 [Check engine oil (Refer to Pub. No. RM582E on LU section).

NG> Add or replace.

OK

Q

6 [Check coolant (Refer to Pub. No. RM520E on CO section).

NG> Replace coolant.

O

Q

7 | Check injection timing (See page EM-1).

NG> Adjusting injection timing.

K

Q

8 [Check idle speed and maximum speed (See page EM-2).

NG> Repair or replace injection pump.

Q

9 [Check diagnostic connector (DLC3) circuit (See page DI-113).

NG> Repair or replace.

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

10 | Check vacuum pump (See page EC-3).

NG> Repair or replace.

OK

Proceed to problem symptoms table on page DI-25.

Hand-Held Tester 7. REFERENCE VALUE OF ENGINE ECU DATA
N N NOTICE:
J:-l(ﬂﬁ ; N The values given below for ”Normal Condition” are repre-
m \ \\%« l / sentative values, so a vehicle may still be normal even ifits
=) ‘ é@y () €LY values from those listed here. So do not decide whether a
: ) =4 \iﬁu ‘\\\.‘\ partis faulty or not solely according to the ”"Normal Condi-
= Ny \,\X:\\\] | tion” here.

_ - =N '

il 3 P Id HINT:
- " boorao| ENgine engine ECU data can be monitored by hand-held tes-

ter.

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

(b)  Monitor engine ECU data by following the prompts on the
tester screen.
Please refer to the hand-held tester operator’s manual
for further detail.

5L-E ENGINE SUP (RMB817E)
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() Reference Value

Item Inspection Condition Reference Value
Engine at idling *1 10 mms3 or less
INJECTION VOLUME Engine racing at 2,000 rpm *1 10 mms3 or less

Engine racing at 3,000 rpm *1

5 - 15 mm3 or less

INJECTION TIMING

Engine at idling *1 17 - 19 °CA
Engine racing at 2,000 rpm *1 20.6 - 22.6 °CA
Engine racing at 3,000 rpm *1 24 - 26 °CA

ENGINE SPD RPM kept stable (Comparison with tachometer) No great changes
Engine at idling *1 98-101 kPa .
(735-758 mmHg, 28.9-29.8 in.HQ)
PIM Engine racing at 2,000 rpm *1 101 - 111 kPa
Engine racing at 3,000 rpm *1 126 - 141 kPa
COOLANT TEMP Engine at normal operating temp. 75-95 °C (185-203 °F) *2
INTAKE AIR Engine at normal operating temp. Ambient temp. ~100°C
FUEL TEMP Engine at normal operating temp. Ambient temp. ~90°C
Accelerator pedal fully closed 0-34%
ACCELE POSITION Accelerator pedal fully opened 58 - 100 %
From closed position to wide open accelerator pedal Gradually increases
VEHICLE SPD During driving (Comparison with speed meter) No large differences
A/C SIG A/C switch ON ON
Item Inspection Condition Reference Value
IDL SIG Accelerator pedal full closed ON
STARTER SIG During cranking ON
A/C CUT SIG A/C switch OFF ON
EGR SYSTEM Idling OFF

*1: All accessories and A/C are switched OFF.

*2: If the water temp. sensor circuit is open or shorted, the engine ECU.
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DI-14

DIAGNOSTICS - ENGINE
DIAGNOSTIC TROUBLE CODE CHART e
HINT:

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

If a malfunction code is displayed during the DTC check in check(test) mode, check the circuit for that code
listed in the table below. For details of each code, turn to the page referred to under the "See page” for the

respective "DTC No.” in the DTC chart.

*1
heck Engi
DTC No. Detection It Trouble A Svec' nqur:: "2
etection Item rouble Area arning Lig
(SEePEge) Memory
Normal Mode/
Test Node)
S hort i kshaft positi ircuit
12 Crankshaft Position Sensor Gir- sgpenko;sﬂo |r.1t.cran shaft position sensor circui NN .
ran n sensor
©me7) | cuit Malfunction anxshatl position senso
SEngine ECU
S hort i i ircuit
13 Engine Speed Sensor Gircuit s;)pe.n ors od in engine speed sensor circui NN .
ngin nsor
©me9) | Malcunction gine speed senso
SEngine ECU
SOpen or short in timing control valve circuit
S Fuel filt loggi
14 Timing Control System Malfunc- uertiter (C, ogglrllg.)
. SFuel (Freezing, Air in) ON/N.A. L
(DIE30) tion N e
SInjection pump (Internal pressure and timing control valve)
SEngine ECU
SOpen or short in throttle control motor circuit
SThrottl trol mot
15 Throttle Control Motor Circuit SThrottIe coln rol motor ON/NA -
r A
(0I-35) | Matfunction otlevave
SThrottle body
SEngione ECU
17 Interior IC Malfunction SEngine ECU ON/N.A. 1
18 SOpen or short in spill control valve circuit
(DIFG?) Spill Control Circuit Malfunction | S Spill control valve ON/N.A. 1
SEngine ECU
19 Accelerator Pedal Position Sen- | SOpen or short in accelerator pedal position sensor circuit
(DIFAO) sor Circuit Malfunction (Open/ S Accelerator pedal position sensor ON/ON L 3
Short) SEngine ECU
19@ Accelerator Pedal Position Sen- | SOpen or short in accelerator pedal position sensor circuit
(DIFAS) sor Circuit Malfunction S Accelerator pedal position sensor ON/N.A. 1
(IDL Switch / Range) SEngine ECU
19@ Accelerator Pedal Closed Posi- | SShort in accelerator pedal closed position switch circuit
(DIFB3) tion Switch Circuit Malfunction S Accelerator pedal closed position switch ON/N.A. L i
= (Short) SEngine ECU
19@ Accelerator Pedal Closed Posi- | SOpen in accelerator pedal closed position switch circuit
tion Switch Circuit Malfunction S Accelerator pedal closed position switch ON/N.A. L i
(DIF83) .
(Open) SEngine ECU

*1:”ON” displayed in the diagnosis mode column indicates that the check engine warning light is lighted up
when a malfunction is detected. "N.A.” indicates that the item is not included in malfunction diagnosis.
*2:”F” in the memory column indicates that a diagnostic trouble code is recorded in the ECU memory when
a malfunction occurs.
Accordingly, output of diagnostic results in normal or test mode is done with the IG switch ON.
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DI-15
DIAGNOSTICS - ENGINE
*{
heck Engi
DTC No. Detection It Trouble A Svec' ”LQ'T:: "2
etection ltem rouble Area arning Li
(See Page) gHg Memory
Normal Mode/
Test Node
SOpen or short in water temp. sensor circuit
22 Water Temp. Sensor Circuit Mal- P nw P reul
(DIFES) function S Water temp. sensor ON/ON 1 i
= SEngine ECU
S hort in intake air t . ircuit
o4 Intake Air Temp. Sensor Gircuit 5|Ofekn or.sto in intake air temp. sensor circui oFFON .
ntake air temp. sensor
(DIFEO) | Malfunction ‘ P
SEngine ECU
SInjection pump correction unit cuicuit
32 Injection Pump System Malfunc- ] I pump I ! I et
. SInjection pump correction unit OFF/N.A. L
(DIHB6) tion .
SEngine ECU
S hort in t ircuit
35 Intake air Pressure Sensor Gir- SIOiaekn or.s ort in turbo pressure sensor circui NN .
ntake air pressure sensor
©mBs) | cuit Malfunction (@ alr pressu
SEngine ECU
SO hort in fuel t . ircuit
39 Fuel Temp. Sensor Circuit Mal- pen or short In Tuet temp. Sensor cireut
. SFuel pressure sensor ON/ON 1
(DIH75) function .
SEngine ECU
SOpen or short in fuel temp. sensor circuit
42 Vehicle Speed Sensor Signal SVehicle speed sensor ON/ON F
(DIEBO) Circuit Malfunction S Combination meter
SEngine ECU

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

*2: 7" in the memory column indicates that a diagnostic trouble code is recorded in the ECU memory when
a malfunction occurs.

Accordingly, output of diagnostic results in normal or test mode is done with the 1G switch ON.
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PARTS LOCATION

Accelerator Pedal
Position Sensor

Diesel Slottle

Accelerator Pedal Closed
Position Sensor
Starter Relay

EGR Valve

ECD Relay

Sub Glow Relay & $§ ﬁ” 4P
i ® a3
4

i

i,
|

7
l»

V

Glow Plug ,
Crank Shaft Position

Sensor

Combination Meter

DLC3
Intake Air Pressure Sensor
Engine ECU
b

Water Temp:

/>

Check Connector

-

Sensor
Fuel Temp.Sensor Engine Speed Sensor

T

.

Spill Control Valve

Intake Air Temp. Sensor

E-VRV for EGR

PUMP ROM (Injection Pump Correction Unit)

Timing Control Valve

A15260
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DI-17
DIAGNOSTICS - ENGINE
g DI8NN-01
Australia[{Except[Thajland[Made)]
Engine
ECU Terminals E
ml ]
13|12|1110|9(8|7|6|5|4(3|2|1{}8{7({6!5{4/3]2/1}]|6|5| 4| 3|2|1|}11110{9!8|7| 6|54 3|21
26|25 (24|23 (22|21|20(19|18[17|16|15(14] {16115[14/13[12{11{10{ 9] 112|11|10| 9|8 |7 | {22]21{20{19{1817|16/1514 1312
| L L
A02958
Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
BATT (E6-1) - E1 (E4-14) R-B - BR Always 9-14
+B (E6-12) - E1 (E4-14) R-L - BR IG switch ON 9-14
VC (E5-1) - E2 (E5-9) B-G-R IG switch ON 45-55
VCC (E9-6) - E2C (E9-4) V- LG IG switch ON 45-55
Accelerator pedal fully closed 0.3-0.8
VA (E9-5) - E2C (E9-4) B-L - LG
Accelerator pedal fully opened 29-49
Accelerator pedal fully closed 0.3-0.8
VAS (E9-12) - E2C (E9-4) R-LG
Acceleratot pedal fully opened 29-49
Accelerator pedal fully closed 9-14
IDL (E9-9) - E2C (E9-4) B-R - LG
Acceleratot pedal fully opened 0-3
Apply vacuum 40 kPa (300 mmHg, 11.8 in.Hg) 02-0.8
PIM (E5-2) - E2 (E5-9) B-Y - G-R -
Apply vacuum 69 kPa (518 mmHg, 20.4 in.Hg) 3.2-38
THA (E5-3) - E2 (E5-9) P-L-G-R Idling, air intake temp. 0°C (32°F) to 80°C (176°F) 05-34
THW(E5-4) - E2 (E5-9) P-G-R Idling, engine coolant temp. 60°C (140°F) to 120°C (248°F) 02-1.0
THF (E5-5)- E2 (E5-9) LG-B - G-R IG switch ON (at engine cold) 05-34
DATA (E5-6) - E1 (E4-14) V - BR For 0.5 sec. after IG switch ON Pulse generation
CLK (E5-14) - E2 (E5-9) P - G-R For 0.5 sec. after IG switch ON Pulse generation
STA (E6-11) - E1 (E4-14) P - BR Cranking 6.0 or more
TDC+ (E4-17) - TDC- (E4-16) R-G Idli Pulse generation
+ (E4-17) - - - - in
o (SBe(page(DIFR7)
NE+ (E4-19) - NE- (E4-18) W-B Idli Pulse generation
+ (E4-19) - NE- - - in
o (SBe(page(DIFR7)
SP1(E6-9) - E1(E4-14 G-0-BR |G SwichON Pulse generation
-9) - - -0 - u i
( ) ( ) Rotate driving wheel slowly g
I1G switch ON 9-14
TCV (E4-11) - EO1 (E4-13) G-B - W-B i Pulse generation
in
o (SBe[page(DIFR0)
1G switch ON 9-14
SPV+ (E4-12) - E1 (E4-14) GR - BR - -
Idling Pulse generation
SPV- (E4-25) - E1 (E4-14) R-B - BR Idli Pulse generation
- (E4-25) - - -B - in
o (SBelpage(DIFR?)
LU+A (E4-10) - EO1 (E4-13) R-W-B Racing (engine warmed up) Pulse generation
LU- A(E4-9) - EO1 (E4-13) Y -W-B Racing (engine warmed up) Pulse generation
LU+ B(E4-8) - EO1 (E4-13) P-W-B Racing (engine warmed up) Pulse generation
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DI-18
DIAGNOSTICS - ENGINE
LU- B(E4-7) - EO1 (E4-13) LG - W-B Racing (engine warmed up) Pulse generation
I1G switch ON 9-14
MREL (E6-3) - E1 (E4-14) L-O - BR -
IG switch OFF (after IG switch OFF for 2 sec.) 0-15
Cranking 9-14
SREL (E6-2) - EO1 (E4-13) B-R - W-B - -
Idling (engine start and after 600 sec.) 0-15
IGSW (E6-14) - E1 (E4-14) B-W - BR IG switch ON 9-14
A/C switch ON (at magnet clutch ON) 0-1.5
AC1 (E9-2) - E1 (E4-14) Y -BR -
A/C switch OFF 75-14
1G switch ON 9-14
ACT (E9-8) - E1 (E4-14) LG-R - BR at A/C cut controlled 0-3
(Driving below 30km/h, accelerator pedal fully opened for 5 sec.) N
Accelerator pedal fully closed 9-14
PDL (E9-3) - E1 (E4-14) L-BR
Accelerator pedal fully opened 0-3
TAC (E9-7) - E1 (E4-14) R-W - BR Idling Pulse generation
TC (E6-4) - E1 (E4-14) V -BR IG switch ON 9-14
Check engine warning light lights up 0-3
W (E6-5) - E1 (E4-14) P - BR - —
except check engine warning light lights up 9-14
Idling (engine warmed up) 9-14
THOP (E5-15) - E1 (E4-14) L-R - BR - —
IG switch ON (onece within 5 sec.) 0-3
Glow indicator light lights up 0-3
GIND (E9-1) - E1 (E4-14) GR-L - BR — —
except glow indicator light lights up 9-14

5L-E ENGINE SUP (RMB817E)



DIAGNOSTICS - ENGINE

5L-E Pages From Supplement

[TO MODEL INDEX |
DI-19

Australi@(Thailgnd[Made)]

Engine
ECU Terminals

[l []
13(12(1110( 9| 8|7 4(3|2(1]18/7|6/5/413|2;1}16|5|4|3|2|1|1110,9:8,7:6/5/4; 321
26|25|24|23|22]21|20|19|18(17|16|{15|14} 16/15{14/13[12{11[10} 9| |12|11|10] 9 7| 1221211201918 17{16/1514 13 {12
L L1 |

A02958

Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
BATT (E10-1) - E1 (E4-14) R-B - BR Always 9-14
+B (E10-12) - E1 (E4-14) R-L - BR IG switch ON 9-14
VC (E5-1) - E2 (E5-9) B-G-R IG switch ON 45-55
VCC (E6-6) - E2C (E6-4) V-LG IG switch ON 45-55
Accelerator pedal fully closed 0.3-0.8
VA (E6-5) - E2C (E6-4) B-L - LG
Accelerator pedal fully opened 29-49
Accelerator pedal fully closed 0.3-0.8
VAS (E6-12) - E2C (E6-4) R-LG
Acceleratot pedal fully opened 29-49
Accelerator pedal fully closed 9-14
IDL (E6-9) - E2C (E6-4) B-R - LG
Acceleratot pedal fully opened 0-3
Apply vacuum 40 kPa (300 mmHg, 11.8 in.Hg) 02-0.8
PIM (E5-2) - E2 (E5-9) B-Y - G-R -
Apply vacuum 69 kPa (518 mmHg, 20.4 in.Hg) 3.2-38
THA (E5-3) - E2 (E5-9) P-L - G-R Idling, air intake temp. 0°C (32°F) to 80°C (176°F) 05-34
THW(E5-4) - E2 (E5-9) P-G-R Idling, engine coolant temp. 60°C (140°F) to 120°C (248°F) 02-1.0
THF (E5-5)- E2 (E5-9) LG-B - G-R IG switch ON (at engine cold) 05-34
DATA (E5-6) - E1 (E4-14) V - BR For 0.5 sec. after IG switch ON Pulse generation
CLK (E5-14) - E2 (E5-9) P - G-R For 0.5 sec. after IG switch ON Pulse generation
STA (E10-11) - E1 (E4-14) P - BR Cranking 6.0 or more
TDC+ (E4-17) - TDC- (E4-16) R-G Idli Pulse generation
+ (E4-17) - - - - in
o (SEelpage(DIFR?)
NE+ (E4-19) - NE- (E4-18) W-B Idli Pulse generation
+ (E4-19) - NE- - - in
o (SBe(page(DIFR7)
SP1(E10-9) - E1(E4-14 G-0-BR |G SwichON Pulse generation
-9) - - -0 - u i
( ) ( ) Rotate driving wheel slowly g
IG switch ON 9-14
TCV (E4-11) - EO1 (E4-13) G-B - W-B i Pulse generation
in
o (SBe[page(DIFR0)
I1G switch ON 9-14
SPV+ (E4-12) - E1 (E4-14) GR - BR - -
Idling Pulse generation
SPV- (E4-25) - E1 (E4-14) R-B - BR Idli Pulse generation
- (E4-25) - - -B - in
o (SBe(page(DIFR?)
LU+A (E4-10) - EO1 (E4-13) R-W-B Racing (engine warmed up) Pulse generation
LU- A(E4-9) - EO1 (E4-13) Y -W-B Racing (engine warmed up) Pulse generation
LU+ B(E4-8) - EO1 (E4-13) P-W-B Racing (engine warmed up) Pulse generation
LU- B(E4-7) - EO1 (E4-13) LG - W-B Racing (engine warmed up) Pulse generation
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DIAGNOSTICS - ENGINE
IG switch ON 9-14
MREL (E10-3) - E1 (E4-14) L-O - BR - -
IG switch OFF (after IG switch OFF for 2 sec.) 0-15
Cranking 9-14
SREL (E10-2) - EO1 (E4-13) B-R - BR - -
Idling (engine start and after 600 sec.) 0-1.5
IGSW (E10-14) - E1 (E4-14) B-W - BR IG switch ON 9-14
Accelerator pedal fully closed 9-14
PDL (E6-3) - E1 (E4-14) L-BR
Accelerator pedal fully opened 0-3
TAC (E6-7) - E1 (E4-14) R-W - BR Idling Pulse generation
TC (E10-4) - E1 (E4-14) V -BR IG switch ON 9-14
Check engine warning light lights up 0-3
W (E10-5) - E1 (E4-14) P - BR - —
except check engine warning light lights up 9-14
Idling (engine warmed up) 9-14
THOP (E5-15) - E1 (E4-14) L-R - BR - —
IG switch ON (onece within 5 sec.) 0-3
Glow indicator light lights up 0-3
GIND (E6-1) - E1 (E4-14) GR-L - BR — —
except glow indicator light lights up 9-14
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Thailgnd
Engine
ECU Terminals @ @

ml ]
13(12(1110/9|8|7|6|5|4|3|2|1]}8,7|6!5{4/3/2 1}}|6|5|4|3[2(1|{110{9/8|7|6/5;4] 3] 2|1
26|25 (24|23 (22|21|20(19|18[17|16|15(14] {16115[14{13[12{11{10{9] [12|11|10| 9|8 |7 | {22]21{20{19{1817|16/1514 1312

| L L
A02958
Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
BATT (E7-1) - E1 (E4-14) Y -BR Always 9-14
+B (E7-12) - E1 (E4-14) R-L - BR IG switch ON 9-14
VC (E5-1) - E2 (E5-9) B-G-R IG switch ON 45-55
VCC (E6-6) - E2C (E6-4) V-LG IG switch ON 45-55
Accelerator pedal fully closed 0.3-0.8
VA (E6-5) - E2C (E6-4) B-L - LG
Accelerator pedal fully opened 29-49
Accelerator pedal fully closed 0.3-0.8
VAS (E6-12) - E2C (E6-4) P-LG
Acceleratot pedal fully opened 29-49
Accelerator pedal fully closed 9-14
IDL (E6-9) - E2C (E6-4) B-R - LG
Acceleratot pedal fully opened 0-3
Apply vacuum 40 kPa (300 mmHg, 11.8 in.Hg) 02-0.8
PIM (E5-2) - E2 (E5-9) B-Y - G-R -
Apply vacuum 69 kPa (518 mmHg, 20.4 in.Hg) 3.2-38
THA (E5-3) - E2 (E5-9) P-L-G-R Idling, air intake temp. 0°C (32°F) to 80°C (176°F) 05-34
THW(E5-4) - E2 (E5-9) P-G-R Idling, engine coolant temp. 60°C (140°F) to 120°C (248°F) 02-1.0
THF (E5-5)- E2 (E5-9) LG-B - G-R IG switch ON (at engine cold) 05-34
DATA (E5-6) - E1 (E4-14) V - BR For 0.5 sec. after IG switch ON Pulse generation
CLK (E5-14) - E2 (E5-9) P - G-R For 0.5 sec. after IG switch ON Pulse generation
STA (E7-11) - E1 (E4-14) P-L-BR Cranking 6.0 or more
TDC+ (E4-17) - TDC- (E4-16) R-G Idli Pulse generation
+ (E4-17) - - - - in
o (SEelpage(DIFR?)
NE+ (E4-19) - NE- (E4-18) W-B Idli Pulse generation
+ (E4-19) - NE- - - in
o (SBe(page(DIFR7)
SP1(E7-9) - E1(E4-14 G-0-BR |G SwichON Pulse generation
-9) - - -0 - u i
( ) ( ) Rotate driving wheel slowly g
I1G switch ON 9-14
TCV (E4-11) - EO1 (E4-13) G-B - W-B i Pulse generation
in
o (SBe[page(DIFR0)
I1G switch ON 9-14
SPV+ (E4-12) - E1 (E4-14) GR - BR - -
Idling Pulse generation
SPV- (E4-25) - E1 (E4-14) R-B - BR Idli Pulse generation
- (E4-25) - - -B - in
o (SBe(page(DIFR?)
1G switch ON 9-14
EGR (E4-24) - EO1 (E4-13) G-W - W-B — - -
EGR ON (maintain engine speed at 1500 rpm) Pulse generation
LU+A (E4-10) - EO1 (E4-13) R-W-B Racing (engine warmed up) Pulse generation
LU- A(E4-9) - EO1 (E4-13) Y -W-B Racing (engine warmed up) Pulse generation
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DI-22
DIAGNOSTICS - ENGINE
LU+ B(E4-8) - EO1 (E4-13) P-W-B Racing (engine warmed up) Pulse generation
LU- B(E4-7) - EO1 (E4-13) LG - W-B Racing (engine warmed up) Pulse generation
IG switch ON 9-14
MREL (E7-3) - E1 (E4-14) L-O-BR - -
IG switch OFF (after IG switch OFF for 2 sec.) 0-15
Cranking 9-14
SREL (E7-2) - EO1 (E4-13) B-R - W-B - -
Idling (engine start and after 600 sec.) 0-1.5
IGSW (E7-14) - E1 (E4-14) B-W - BR IG switch ON 9-14
A/C switch ON (at magnet clutch ON) 0-1.5
AC1 (E6-2) - E1 (E4-14) Y -BR
A/C switch OFF 75-14
IG switch ON 9-14
ACT (E6-8) - E1 (E4-14) LG-B - BR at A/C cut controlled 0-3
(Driving below 30km/h, accelerator pedal fully opened for 5 sec.)
Accelerator pedal fully closed 9-14
PDL (E6-3) - E1 (E4-14) L-BR
Accelerator pedal fully opened 0-3
TAC (E6-7) - E1 (E4-14) B - BR Idling Pulse generation
TC (E7-4) - E1 (E4-14) V -BR IG switch ON 9-14
Check engine warning light lights up 0-3
W (E7-5) - E1 (E4-14) P - BR - —
except check engine warning light lights up 9-14
At shift position in P and N position 0-3
NSW (E7-22) - E1 (E4-14) P - BR - . —
At other shift position in P and N position 9-14
Idling (engine warmed up) 9-14
THOP (E5-15) - E1 (E4-14) L-R - BR - —.
IG switch ON (onece within 5 sec.) 0-3
Glow indicator light lights up 0-3
GIND (E6-1) - E1 (E4-14) R-W - BR — —
except glow indicator light lights up 9-14
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DIAGNOSTICS - ENGINE
Sputh[Africa
ECU Te & S & &
ECU Terminals @

ml ]
13(12(1110/9|8|7|6|5|4|3|2|1]}8,7|6!5{4/3/2 1}}|6|5|4|3[2(1|{110{9/8|7|6/5;4] 3] 2|1
26|25 (24|23 (22|21|20(19|18[17|16|15(14] {16115[14{13[12{11{10{9] [12|11|10| 9|8 |7 | {22]21{20{19{1817|16/1514 1312

| L L
A02958
Symbols (Terminals No.) Wiring Color Condition STD Voltage (V)
BATT (E5-1) - E1 (E3-14) Y -BR Always 9-14
+B (E5-12) - E1 (E3-14) R-L - BR IG switch ON 9-14
VC (E4-1) - E2 (E4-9) B-G-R IG switch ON 45-55
VCC (E7-6) - E2C (E7-4) V- LG IG switch ON 45-55
Accelerator pedal fully closed 0.3-0.8
VA (E7-5) - E2C (E7-4) B-L - LG
Accelerator pedal fully opened 29-49
Accelerator pedal fully closed 0.3-0.8
VAS (E7-12) - E2C (E7-4) P-LG
Acceleratot pedal fully opened 29-49
Accelerator pedal fully closed 9-14
IDL (E7-9) - E2C (E7-4) B-R - LG
Acceleratot pedal fully opened 0-3
Apply vacuum 40 kPa (300 mmHg, 11.8 in.Hg) 02-0.8
PIM (E4-2) - E2 (E4-9) B-Y - G-R -
Apply vacuum 69 kPa (518 mmHg, 20.4 in.Hg) 3.2-38
THA (E4-3) - E2 (E4-9) P-L-G-R Idling, air intake temp. 0°C (32°F) to 80°C (176°F) 05-34
THW(E4-4) - E2 (E4-9) P-G-R Idling, engine coolant temp. 60°C (140°F) to 120°C (248°F) 02-1.0
THF (E4-5)- E2 (E4-9) LG-B - G-R IG switch ON (at engine cold) 05-34
DATA (E4-6) - E1 (E3-14) V - BR For 0.5 sec. after IG switch ON Pulse generation
CLK (E4-14) - E2 (E4-9) P - G-R For 0.5 sec. after IG switch ON Pulse generation
STA (E5-11) - E1 (E3-14) P - BR Cranking 6.0 or more
TDC+ (E3-17) - TDC- (E3-16) R-G Idli Pulse generation
+ (E3-17) - - - - in
o (SEelpage(DIFR?)
NE+ (E3-19) - NE- (E3-18) W-B Idli Pulse generation
+ (E3-19) - NE- - - in
o (SBe(page(DIFR7)
I1G switch ON 9-14
TCV (E3-11) - EO1 (E3-13) G-B - W-B i Pulse generation
in
o (SBe[page(DIFR0)
IG switch ON 9-14
SPV+ (E3-12) - E1 (E3-14) GR - BR - -
Idling Pulse generation
SPV (E3-25) - E1 (E3-14) R-B - BR Idli Pulse generation
-25) - - -B - in
o (SBe[page(DIFR?)
LU+A (E3-10) - EO1 (E3-13) R-W-B Racing (engine warmed up) Pulse generation
LU- A(E3-9) - EO1 (E3-13) Y -W-B Racing (engine warmed up) Pulse generation
LU+ B(E3-8) - EO1 (E3-13) P-W-B Racing (engine warmed up) Pulse generation
LU- B(E3-7) - EO1 (E3-13) LG - W-B Racing (engine warmed up) Pulse generation
IG switch ON 9-14
MREL (E5-3) - E1 (E3-14) L-O - BR - -
IG switch OFF (after IG switch OFF for 2 sec.) 0-15

5L-E ENGINE SUP (RMB817E)
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DI-24
DIAGNOSTICS - ENGINE
Cranking 9-14
SREL (E5-2) - EO1 (E3-13) B-R - W-B - -
Idling (engine start and after 600 sec.) 0-15
IGSW (E5-14) - E1 (E3-14) B-W - BR IG switch ON 9-14
A/C switch ON (at magnet clutch ON) 0-1.5
AC1 (E7-2) - E1 (E3-14) Y -BR -
A/C switch OFF 75-14
I1G switch ON 9-14
ACT (E7-8) - E1 (E3-14) LG-R - BR at A/C cut controlled 0-3
(Driving below 30km/h, accelerator pedal fully opened for 5 sec.) B
Accelerator pedal fully closed 9-14
PDL (E7-3) - E1 (E3-14) L-BR
Accelerator pedal fully opened 0-3
TAC (E7-7) - E1 (E3-14) B - BR Idling Pulse generation
TC (E5-4) - E1 (E3-14) V -BR IG switch ON 9-14
Check engine warning light lights up 0-3
W (E5-5) - E1 (E3-14) P - BR - — -
except check engine warning light lights up 9-14
Idling (engine warmed up) 9-14
THOP (E4-15) - E1 (E3-14) L-R - BR - —
IG switch ON (onece within 5 sec.) 0-3
Glow indicator light lights up 0-3
GIND (E7-1) - E1 (E3-14) R-W - BR — - -
except glow indicator light lights up 9-14
IG switch ON .
SPD (E5-9) - E1(E3-14) G-0 - BR Pulse generation

Rotate driving wheel slowly

5L-E ENGINE SUP (RMB817E)
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DI-25

PROBLEM SYMPTOMS TABLE

DI064-21

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

given in the table below.

Symptom Suspect Area See page
Does not crank (Difficult to start) 1. Starter and starter relay *
1. ECU power source circuit DIFg2
2. Pre-heating system DIFg8
No initial combustion (Difficult to start) 3. Compression *
4. Engine ECU ED-25
5. Injection pump FU-7
1. Pre-heating system DI-88
2. STA signal circuit DI-101
3. Water temperature sensor ED-12
4. Injection nozzle *
Cold engine (Difficult to start) 5 FLJ.Ie| flilter 2 .
6. Diesel throttle body *
7. Engine ECU ED-25
8. Injection pump FU-7
1. STA signal circuit D01
2. Injection nozzle *
. e 3. Fuel filter *
Hot engine (Difficult to start) 4. Diesel throttle body N
5. Engine ECU ED-25
6. Injection pump FU-7
1. Fuel filter *
) ) 2. Diesel throttle body *
Soon after starting (Engine stall) 3. Engine ECU ED-25
4. Injection pump FU-7
1. ECU power source circuit DIFB2
) 2. Diesel throttle body *
Others (Engine stall) 3. Engine ECU ED-25
4. Injection pump FU-7
1. Water temperature sensor ED-12
N o 2. Fuel filter *
Incorrect first idle (Poor idling) 3. Engine ECU ED-25
4. Injection pump FU-7
1. A/C signal circuit D106
. L . 2. Water temperature sensor ED-12
High engine idle speed (Poor idling) 3. Engine ECU ED-25
4. Injection pump FU-7
1. A/C signal circuit D106
2. Injection nozzle *
3. EGR system DIFg6
4. Water temperature sensor ED-12
5. Diesel throttle bod *
Lower engine idle speed (Poor idling) ) 4
6. Compression *
7. Valve clearance *
8. Fuel line (Air beed) -
9. Engine ECU ED-25
10. Injection pump FU-7

L: See Pub. No. RM520E and RM582E
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DIAGNOSTICS - ENGINE
Symptom Suspect Area See page
1. Injection nozzle *
2. Fuel line (Air beed) -
3. Pre-heating system DIF88
4. EGR system DIFB6
Rough idling (Poor idling) 5. Diesel throttle body EDH3
6. Compression *
7. Valve clearance *
8. Engine ECU EDFE5
9. Injection pump FUHA
1. Injection nozzle *
2. ECU power source circuit DIFg2
3. Compression *
Hunting at hot engine (Poor idling) 4. Fuel line (Air beed) -
5. Valve clearance EDFZ5
6. Engine ECU EDFE5
7. Injection pump FUHA
1. Pre-heating system DIFg8
2. Injection nozzle *
3. ECU power source circuit DIFg2
4. Water temperature sensor EDHI2
Hunting at cold engine (Poor idling) 5. Compression *
6. Fuel line (Air beed) -
7. Valve clearance EDEES
8. Engine ECU EDFZ5
9. Injection pump FUHA
1. Injection nozzle *
2. Fuel filter *
Hesitation/ Poor acceleration (Poor driveability) 8. EGR systgm DIER6
4. Compression *
5. Engine ECU EDFZ5
6. Injection pump FUHA
1. Injection nozzle *
. . . 2. EGR system DIFg6
Knocking (Poor driveability) 3. Water temperature sensor EDHI2
4. Engine ECU EDH25
1. Injection nozzle *
2. EGR system DIFB6
Black smoke (Poor driveability) 8. Diesel throttle body EDES
4. Intake air temperature sensor ED-14
5. Engine ECU EDEZ5
6. Injection pump FU-7
1. EGR system DIFB6
2. Pre-heating system DIFg8
3. Injection nozzle *
4. Fuel filter *
White smoke (Poor driveability) 5. Diesel throttle body EDH3
6. Water temperature sensor EDHI2
7. Intake air temperature sensor EDH14
8. Engine ECU EDEZ5
9. Injection pump FU-7
1. Injection nozzle *
Surging/ Hunting (Poor driveability) 2. Engine ECU EDH25
3. Injection pump FU-7

L: See Pub. No. RM520E and RM582E
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DTC:

12 Crankshaft Position Sensor Circuit Malfunction DI-27

Circuit Description DI-27

Wiring Diagram DI-27

Inspection Procedure DI-28

DTC:

13 Engine Speed Sensor Circuit Malfunction DI-29

Circuit Description DI-29

Wiring Diagram

Inspection Procedure

DTC:

14 Timing Control System Malfunction DI-30

Circuit Description

Wiring Diagram DI-30/ South Africa DI-32 |

Inspection Procedure DI-32/34

DTC:

15 Throttle Control Motor Circuit Malfunction DI-35

Circuit Description

Wiring Diagram

Inspection Procedure DI-35/36

DTC:

18 Spill Control Circuit Malfunction DI-37

Circuit Description

Wiring Diagram

Inspection Procedure DI-38/39

DTC:

19(1) Accelerator Petrol Position Sensor circuit
Malfunction (open / short) DI-40

Circuit Description

Wiring Diagram DI-41/ South Africa DI-42 |

Inspection Procedure DI-43

When using hand-held tester DI-43/|\When not using 47 |

DTC:

19(2) Accelerator Pedal Position Sensor Circuit
Malfunction (IDL Switch /Range Malfunction. DI-48

Circuit Description

Wiring Diagram

Inspection Procedure

When using hand-held tester DI-48/|When not using DI-53

DTC:

19(3) Accelerator Pedal Closed Position Switch Circuit
Malfunction (Short) DI-53

)
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CIRCUIT INSPECTION:

Page 2 of 4

DTC: 19(4) Accelerator Pedal Closed position Switch Circuit
Malfunction (Open) DI-53

Circuit Description

Wiring Diagram

Inspection Procedure DI-54

DTC: 22 Water Temp. Sensor Circuit Malfunction DI-55

Circuit Description

Wiring Diagram DI-56

Inspection Procedure hand held DI-56/|No hand held DI-59 |

DTC: 24 Intake Air Temp. Sensor Circuit Malfunction DI-60

Circuit Description

Wiring Diagram DI-61

Inspection Procedure hand held DI-61/ No hand held DI-65 |

DTC: 32 Inspection Pump Correction System Malfunction DI-66

Circuit Inspection

Wiring Diagram

Inspection Procedure DI-66/67

DTC: 35 Intake Air Pressure Sensor Circuit Malfunction DI-68

Circuit description

Wiring Diagram DI-69

(Australia)

(Thailand)

South Africa DI-71

Inspection procedure hand held DI-71/[No hand held DI-74 ]

DTC: 39 Fuel Temp. Sensor Circuit Malfunction

Circuit Description

Wiring Diagram DI-76

Inspection Procedure Hand held DI-76/[No hand held DI-79|

DTC: 42 Vehicle Speed Sensor Signal Circuit Malfunction DI-80

Circuit Description DI-80

Wiring Diagram

Inspection Procedure DI-81

)
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Page 3 of 4

ECU:

Power Source Circuit DI-82

Circuit Description

Wiring Diagram DI-82

(Australia)

(South Africa DI-83)

Thailand

Inspection Procedure DI-85/ DI-87

Pre-Heating Control Circuit DI-88

Circuit Description

Wiring Diagram DI-89

(Australia)

South Africa DI-90

(Thailand)

Inspection Procedure DI-92/95

EGR:

Control Circuit

Circuit Description

Wiring Diagram

Inspection Procedure DI-97

When using hand-held tester DI-97/98

When not using hand-held tester DI-98/100

Starter Signal Malfunction DI-101

Circuit Description

Wiring Diagram

(Australia)

South Africa DI-102

(Thailand)

Inspection Procedure Di-104

When using hand-held tester DI-104

When not using hand-held tester DI-105

A/C Signal Circuit DI-106

Circuit Description

Wiring Diagram

Inspection Procedure

When using hand-held tester DI-106/107

When not using hand-held tester DI-107/108
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CIRCUIT INSPECTION:

Page 4 of 4

A/C Cut Control Circuit DI-109

Circuit Description

Inspection Procedure

When using a hand-held tester DI-110/111

When not using a hand-held tester DI-111/112

Diagnostic Connector (DLC3) Circuit DI-113

Circuit Description

Wiring Diagram

(Australia)

South Africa DI-115

(Thailand)

Inspection Procedure DI-117/119

Neutral Start Switch Circuit (only for vehicles with A/T) DI-20

Circuit Description

Wiring Diagram

Inspection DI-121/122
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ENGINE
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DI-27

CIRCUITIINSREGTIDN

DI2Z0-02

DTC[]

12[]

Malfunctign

Crankshaft[Pgsifign[Sensor[Circuif]

CIRCUIT[PDESCRIPTION

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

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

DTC No. DTC Detecting Condition Trouble Area
*Open or short in crankshaft position sensor circuit
12 No TDC signal to engine ECU at 400 rpm or more « Crankshaft position sensor
*Engine ECU
TDC Signal Waveforms Reference: INSPECTION USING OSCILLOSCOPE
During cranking or idling, check between terminals TDC+ and
TDC- of engine ECU.
TDC }2v/DIV
r HINT:
The correct wavaforms are as shown.
NE
HEEEEEEEN

20 m sec./Division(ldling)

yA02483

WIRING[PIAGRAM

=l

—

Crankshaft Position

Sensor (Shielded)
L o | 17
T L : R ! ( *1 )
: I
@ : | 16
2 : G : {*1 Y
| l \ J
e | S
Engine Speed Sensor _ i
(inside the Injection Pump) (Shielded) |
[ *---4 19
2 W

O

BR

o) .

____________

*2 - EQ Australia, Thailand
EG South Africa

Engine ECU

-
TDC+

TDC-

NE+

NE-

.

*1. E4 Australia, Thailand
E3 South Africa

A15520

=N INE-QLED (A AQ 42
I CINTTINE OOt \NIVICTT =)
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INSPECTION PROCEDURE

1 | Check resistance of crankshaft position sensor (TDC) (See page ED-18).

@

2 | Check for open and short in harness and connector between engine ECU and
crankshaft position sensor (See page IN-19).

@

3 Inspection sensor installation.

@

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

NG> Replace crankshaft position sensor.

NG> Repair or replace harness or connector.

NG> Tighten sensor.

5L-E ENGINE SUP (RMB817E)
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DI-29

ENGINE

DI066-13

DTC

13 Engine Speed Sensor Circuit Malfunction

CIRCUIT DESCRIPTION

Refer[io[DTC12[{Crankshaft[Position[ensor[CircuitiMalfunction)[dn[page[DIHZ7.

DTC No.

DTC Detecting Condition

Trouble Area

13

No NE signal to engine ECU for 0.5 sec. or more at 580 rpm or

more

SOpen or short in engine speed sensor circuit

No NE signal to engine ECU for 2.0 sec. or more during crank-

ing

SEngine speed sensor
SEngine ECU

WIRING DIAGRAM

Refer[io[DTC12[{Crankshaft[Position[ensor[CircuitiMalfunction)[dn[page[DIHZ7.
INSPECTION PROCEDURE

1 | Check resistance of engine speed sensor (See page FU-7).

@

NG>

Check and replace injection pump
(See page FU-7).

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

@

<)

Repair or replace harness or connector.

3 Inspection sensor installation.

@

<)

Tighten sensor.

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

“SL-EENGINE SUP (RMBT7E)
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DIBNO-01

DTC

14

Timing Control System Malfunction

CIRCUIT DESCRIPTION

The engine ECU control 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.

sec.

SFuel (Freezing, Air in)

DTC No. DTC Detecting Condition Trouble Area
SOpen or short in timing control valve circuit
Aft . d duri tual iniection timing i S Timing control valve
er engine warm up an ring, actual injection timing is ) )
) gne w up ar g. ua’ njection fiming | S Fuel filter (Clogging)
14 different from target value of engine ECU calculated for several

SInjection pump (Internal pressure and timing control valve)

SEngine ECU
WIRING DIAGRAM
Australia:
Engine Room R/B Engine ECU
ECD Relay ( )
R-B R-L 14
2 - 1J1 K&
5 3 N2 ™
R-L
Engine NG
Room 1 2 ﬁLl
R/B 111C3
Timing Control
(2) (2) R-L Valve 11
1 & ZG'B TCV

ECD

J1
Junction
Connector

L-O

*1 . E10 Thailand Made

E6 Except Thailand Made

MREL

A15521
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Thailand:
Engine Room R/B Engine ECU
ECD Relay 16 ( 3
Y R-L
2 2 1J4 K<
5 3 {14 k<
vy R-L
Engine NG
Room 2 1
R/B 1 11C10
(% (% Timing Control
2 2 R-L | Valve »
] . 00 . 2G_B TCV
ECD W-B
J1
Junction 20 3
Connector L-O
I 1J4 |<( L-0 { E7 ) MREL
W-B
Battery
EF,
= —
Y A15521

5L-E ENGINE SUP (RMB817E)
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South Africa:

Engine Room R/B

Engine ECU
ECD Relay 14 ( 3
Y -
2 5 3 2 R-L { IA2 |<<
Y R-L
Engine v
Room 2 1 Ijj
1] 1B1
R/B
(% (% Timing Control
2 2 R-L | Valve »
] . 00 . 2G_B TCV
ECD W-B
J1
Junction 5 3
Connector L-O _
I IA2 |<( L-0 { E5 ) MREL
W-B
Battery
EF,

A15521

INSPECTION PROCEDURE

1 Check timing control valve (See page FU-7).

(See page FU-7).

NG> Check and replace injection pump

5L-E ENGINE SUP (RMB817E)
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2 Check voltage between terminal TCV of engine ECU connector and body ground.

ON PREPARATION:
@ (@) Remove the glove compartment door.
(b) Disconnect the connector of engine ECU.
ey L | aHHHHHHHHHh:UJ (¢)  Turn the ignition switch ON.

Measure voltage between terminal TCV of engine ECU con-
nector and body ground.

1 oK:

A04925 Voltage: 9-14V

\w/ CHECK:
=)

OK> Go to step 3.

NG

Check for open or short in harness and connector between timing control valve and engine ECU,
timing control valve and ECD relay (Marking: ECD) (See page IN-19).

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

ON PREPARATION:
@ TCV (@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
@@%HHHHHH%PHHHHHH%FHHHH%HDEHHMEM CHECK:
Measure voltage between terminal TCV of engine ECU and
body ground.

GO o
V) 71, "~ Voltage: 9 - 14V

A04942

Reference: INSPECTION USING OSCILLOSCOPE

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

HINT:

i — The correct waveform is as shown.

TCV Signal Waveforms 10V/DIV

T
]
0

TCV

10 msec./ Division (Idling) A02482

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

5L-E ENGINE SUP (RMB817E)
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OK

4 | Check fuel filter clogging, fuel freezing and fuel air in.

NG> Replace or repair.

OK

Check and replace injection pump (See page FU-7).

5L-E ENGINE SUP (RMB817E)
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DIBNP-01

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 shuts down the power for the throttle control motor.

DTC No. DTC Detecting Condition Trouble Area

SOpen or short in throttle control motor circuit
S Throttle control motor
SThrottle valve

Open or short in throttle control motor circuit

15
Open or short in throttle full switch circuit

SEngine ECU
WIRING DIAGRAM
Throttle Control Motor Engine ECU
10 7 A
LU+A 48 R () Lusa
2
R_L +B1 9
LU-A o2 Y G Lu-A
5 8
LU+B &2 (+ ) LU+B
0—5 +B2
5| R-L 1 LG !
o LU-B *1 ) LU-B
\ C
From Terminal 3 of W-B =
rom Terminal 3 o - 3
ECD MAIN Relay () eot
(SBelpage[PIHB2) *1 . E4 Australia, Thailand
%2 E3 South Africa
EE *2 . EQ Australia, Thailand
EG South Africa Ne——
Y = A15534

INSPECTION PROCEDURE

HINT:

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

5L-E ENGINE SUP (RMB817E)
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1 Check throttle control motor circuit.

Signal Waveform 10V/Division | PREPARATION:

| ' : | (@) Connect the oscilloscope between terminals LU+A/LU-
LU+A [ 1 m I T A/LU+B/LU-B and EO1 of the engine ECU connector.
a : i (b) Start the engine.
LU+B [t L2005 GND| CHECK:
- : . Check the waveform between terminals LU+A/LU-A/LU+B/
Lu-A ]% ™ LU-B and EO1 of the engine ECU connector when the engine
i : 1 is racing and accele OFF.
lW-B L= 2 I~ eing
Y 0.5 msec./Division A11073 %

The correct waveform is as shown.

(See page IN-19).

OK> Check and replace engine ECU

@

2 [ Check throttle control motor (See page ED-3).

@

3 | Check for open and short in harness and connector between throttle control mo-
tor and engine ECU (See page IN-19).

@

Check and replace engine ECU
(See page ED-23).

NG> Replace throttle body (See page ED-4).

NG> Repair or replace.

5L-E ENGINE SUP (RMB817E)
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DI2ZQ-02

DTC 18 Spill Control Circuit Malfunction

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 accelerator pedal opening angle, and calculates the final fuel injec-
tion angle to add the various corrections on the basic fuel injection volume. The engine ECU counts the NE
pulse to detects the angle from injection starts and operates the spill control valve from ON to OFF (The injec-
tion pressure releasing port is open.) at the position which watches the final fuel injection angle.

e NN ANAANAANANN DN NN
VAVZEEEE VAVEVAVRRVAVAVEVAVAVAVAVAVS
Close (ON) i i
SPV :
Open (OFF) ~ ------ :& Final fuel -
I injection angle :
Plunger E i 1
Lift !
Injection start A02626
DTC No. DTC Detecting Condition Trouble Area
SOpen or short in spill control valve circuit
18 Open or short in spill control valve at 500 rpm or more S Spill control valve
SEngine ECU
WIRING DIAGRAM
Engine ECU
Spill Control ( ™

Valve

12
)2 GR (1) sPv+

1 R-B 25
{ *1 SPV-
*1 . E4 Australia, Thailand N <

E3 South Africa

A15522
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INSPECTION PROCEDURE

1 Check spill control valve (See page FU-14).

<)

Replace injection pump.

@

2 Check voltage between terminal SPV+ of engine ECU connector and body

CHECK:

OK:

ground.
PREPARATION:
(@) Remove the glove compartment door
(See[page[EDHR4).

(b)  Turn the ignition switch ON.

A04945 Voltage: 9 - 14V

Measure voltage between terminal SPV+ of engine ECU con-
nector and body ground.

NG>

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

5L-E ENGINE SUP (RMB817E)
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DI-39

ENGINE

3 [ Check voltage between terminal SPV- of engine ECU and body ground.

ON
SPV-

)

DDDDD{P}DDDDD DUDDEIEID
nﬂﬂﬂﬂﬂﬂmm 0000000000000

0000000
DDDDDDDDDE‘M

O

)

A04946

PREPARATION:

SPV- Signal Waveforms

20V/DIV

<+ GND

10 msec./ DIV (Idling)

A05025

@

(@) Remove the glove compartment door

(See[page[EDHR4).

(b)  Turn the ignition switch ON.

CHECK:

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

OK:

Voltage: 9 - 14V

Reference: INSPECTION USING OSCILLOSCOPE

During idling, check waveform between terminals SPV- and E1
of engine ECU.

HINT:

The correct waveform is as shown.

NG>

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

Check for open or short in harness and
connector between spill control valve and
engine ECU (See page IN-

19).

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

DISNQ-01

DTC 19 (1) | Accelerator Pedal Position Sensor circuit
Malfunction (Open /Short)

CIRCUIT DESCRIPTION

The accelerator pedal position sensor is mounted at 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 accelerator pedal is fully closed.

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

DTC No. DTC Detecting Condition Trouble Area

. . N SOpen or short in accelerator pedal position sensor circuit
Open or short in accelerator pedal position sensor circuit for N
19 (1) S Accelerator pedal position sensor
0.05 sec. or more )
SEngine ECU

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.

Accelerator pedal opening position
expressed as percentage Trouble area

Accelerator pedal fully closed Accelerator pedal fully open

VCC line open

0% 0% VA, VAS line open or short

Approx. 100 % Approx. 100 % E2C line open

5L-E ENGINE SUP (RMB817E)
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DI-41
DIAGNOSTICS - ENGINE
WIRING DIAGRAM
Australia:
Accelerator Pedal Position Sensor g Engine ECU <

1 R 12

VAS ( x1 ) VAS
2 LG 4

E2 {+1 JE2C
5 B-L 5

VA {~1 JVA

3 B-R 9

IDL (1) IbL
4 v 6

Ve (1 yvee
L 3

(=1 YPDL

\_ Y,
Accelerator Pedal Center Junction Block J3
Switch 12 51 Junction Connector
1 2
IH
*1. E6 Thailand Made
E9 Except Thailand Made =
Y A15523
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DIAGNOSTICS - ENGINE
Thailand, South Africa:
Accelerator Pedal Position Sensor g Engine ECU .
1 P 12
VAS ( =1 JVAS
2 LG 4
E2 ( 1 JE2C
5 B-L 5
VA (=1 JVA
3 B-R 9
IDL (oL
4 v 6
VC (*' NCC
1 3
=0 =] : @TDL
Y,
Accelerator Pedal *3: |H South Africa
Switch o Il Thailand
W-B W-B
*1: E7 South Africa o
E6 Thailand
*2: |[F1 South Africa T
IQ1 Thailand -

A15533
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DI-43

DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE
When using hand-held tester

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

PREPARATION:

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

CHECK:

Read the accelerator pedal opening percentage.

S ®

FI7052

OK:

Accelerator pedal opening position

Accelerator pedal
expressed as percentage

Fully open Approx. 65 %

Fully closed Approx. 18 %

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

ground.

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

@ON 4

BE6653
A05026 A05257

5L-E ENGINE SUP (RMB817E)

PREPARATION:

(@) Disconnect the accelerator pedal position sensor con-
nector.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal 4 of wire harness side con-

nector and body ground.

OK:
Voltage: 45-55V

NG> Go to step 5.
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DI-44
DIAGNOSTICS - ENGINE
3 [ Check voltage between terminals VA, VAS and E2C of engine ECU.
ON VA PREPARATION:
@ VAS E2C (@) Remove the glove compartment door.
/ ( ) (b)  Turn the ignition switch ON.
[SNe ua A AT r 0 uﬁDDDﬁDDDﬁi\w CHECK:
(O O T el ol Measure voltage between terminals VA, VAS and E2C of en-

\L/ gine ECU.
o —
—_ V J
BE6653 u Accelerator pedal Voltage
Paseos A04947 Fully closed 07-11V
Fully open 29-49V

(See page IN-19).

OK> Check and replace engine ECU

NG
4 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).
NG> Repair harness or connector.
OK

Replace accelerator pedal position sensor.

5L-E ENGINE SUP (RMB817E)
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DI-45

DIAGNOSTICS - ENGINE

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

ON PREPARATION:
VCC E2C
@ (@) Remove the glove compartment door.
/ ( ) (b)  Turn the ignition switch ON.
LILIUUULILILIUUUL JLILILIULILIL UUL JLILILIUULILILIUL‘M CHECK
(SEEESSEY RN NN VAN WA A Measure voltage between terminals VCC and E2C of engine

ECU connector.

eIk
Ok

Voltage: 4.5-55V

BE6653
P23865 A04948

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

OK

Check for open in harness and connector between engine ECU and accelerator pedal position
sensor (VCC line) (See page IN-19).

When not using hand-held tester

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

ground.
ON PREPARATION:
@ (a) Disconnect the accelerator pedal position sensor con-
4 nector.
(b)  Turn the ignition switch ON.
CHECK:

Measure voltage between terminal 4 of wire harness side con-
= nector and body ground.

OK:

BEgoss A05257 Voltage: 4.5 -55V

NG> Go to step 4.

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

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

PREPARATION:

ON
@ VAS VA E2C (@) Remove the glove compartment door.
7 \ ( ) (b)  Turn the ignition switch ON.
———me— e e CHECK:
OOCOACO0000R A0O000 OORA000O0C000 .
(SREEETRRREER ANENAREY) ;| NN A AR AR Measure voltage between terminals VA, VAS and E2C of en-
gine ECU.
< —
o (+)\\/J(_) g Accelerator pedal Voltage
A04947 Fully closed 07-11V
Fully open 29-49V

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

NG

3 [ Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).

NG> Repair harness or connector.

OK

Replace accelerator pedal position sensor.

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

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

PREPARATION:

ON E2
@ vGC © (@) Remove the glove compartment door.
y ( ) (b)  Turn ignition switch ON.
CHECK:

O0000O00000C|Ao00000R RCRO0N A000000000C . .
‘DDDDDDDDDDDD%EM 000 00000000000 Measure voltage between terminals VCC and E2C of engine

ECU connector.

OK:
@ d Voltage: 4.5 - 5.5V

A04948

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

OK

Check for open in harness and connector between engine ECU and accelerator pedal position
sensor (VCC line) (See page IN-19).
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DIAGNOSTICS - ENGINE

DI8NR-01

DTC 19 (2) | Accelerator Pedal Position Sensor Circuit
Malfunction (IDL Switch/Range Malfunction)

CIRCUIT DESCRIPTION
Refer to DTC 19 (1) (Accelerator Pedal Position Sensor Circuit Malfunction (Open/Short)) on page DI-40.

DTC No. DTC Detecting Condition Trouble Area

Condition (a) or (b) continue 0.5 sec. or more:
(@) IDLONand VA> 1.4V
(b) IDLON and VAS >1.4V

Condition (a) or (b) continue 0.5 sec. or more: SOpen or short in accelerator pedal position sensor circuit
19(2) (a) IDLOFF and VA< 0.6 V S Accelerator pedal position sensor
(b) IDL OFF and VAS < 0.6 V SEngine ECU

Conditions (a) and (b) continue 0.05 sec. or more:
(2)D6VKEVAR44VENdO.6VKVASH44V
(b) VA-VAS >05V

WIRING DIAGRAM

Refer[fo[DTC[] 9[{1)[{Accelerator[lPedal[lPosition[Eensor[CircuitMalfunction[{Open/Short)) [dn[hage[DIHAO0.

INSPECTION PROCEDURE
When using hand-held tester

1 Connect the hand-held tester, read the IDL signal.

PREPARATION:

(@ Connect the hand-held tester to the DLCS.

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

Read the IDL signal.

OK:
Accelerator pedal IDL signal
Fully open OFF
Fully closed ON

FI7052
OK> Go to step 4.

5L-E ENGINE SUP (RMB817E)
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DI-49

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

ON

@

E2C IDL

s ™

BE6653
P23864

IPoooooooonoRpoooooodo k(AN NEENERTEA
(0000000000000 @LDD; \0O#00)000000000D

-) O (+)

A04949

PREPARATION:

(@) Remove the glove compartment door.

(b)  Turn the ignition switch ON.
CHECK:

Measure voltage between terminals IDL and E2C of engine

ECU.
OK:
Accelerator pedal Voltage
Fully closed 9-14V
Fully open 0-3V

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

NG
3 [ Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (IDL line) (See page IN-19).
NG> Repair harness or connector.
OK

Replace accelerator pedal position sensor.

Connect the hand-held tester, read the accelerator pedal operating percentage

(See page DI-43.[IStep 1).

5L-E ENG

INE SUP (RM817E)

(See page DI-4).

OK> Check for intermittent problems
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DI-50
DIAGNOSTICS - ENGINE

5 [ Check voltage between terminal VCC of wire harness side connector and body
ground (See page DI-43, Step 2).

NG> Go to step 8.
OK \

6 [ Check voltage between terminals VA, VAS and E2C of engine ECU
(See page DI-44, Step 3).

(See page IN-19).

OK> Check and replace engine ECU

@

7 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).

@

Replace accelerator pedal position sensor.

NG> Repair harness or connector.

8 [Check voltage between terminals VCC and E2C of engine ECU
(See page DI-45, Step 5).

(See page IN-19).

NG> Check and replace engine ECU

@

Check for open in harness and connecter between engine ECU and accelerator pedal position
sensor (VCC line) (See page IN-19).

5L-E ENGINE SUP (RMB817E)



5L-E Pages From Supplement
[TO MODEL INDEX |

DI-51
DIAGNOSTICS - ENGINE
When not using hand-held tester
1 | Check voltage between terminals IDL and E2C of engine ECU.
ON EG IDL PREPARATION:
@ (@) Remove the glove compartment door.
( ) (b)  Turn the ignition switch ON.
oA CHECK:
ETRSTTRTNToD 5HHHHHH%%E@ RN Measure voltage between terminals IDL and E2C of engine
N =cu.
OK:
BEGES3 (_) (+) Accelerator pedal Voltage
Paases A04949 Fully closed 9-14V
Fully open 0-3V
OK> Go to step 3.
NG

2 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (IDL line) (See page IN-19).

NG> Repair harness or connector.

OK

Replace accelerator pedal position sensor.

3 [ Check voltage between terminal 4 of wire harness side connector and body-
ground (See page DI-45, Step 2).

NG> Go to step 6.

5L-E ENGINE SUP (RMB817E)
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4 | Check voltage between terminals VA, VAS and E2C of engine ECU
(See page DI-44, Step 3).

(See page IN-19).

OK> Check and replace engine ECU

@

5 | Check for open and short in harness and connector between engine ECU and
accelerator pedal position sensor (VA, VAS line) (See page IN-19).

3

Replace accelerator pedal position sensor.

NG> Repair harness or connector.

6 | Check voltage between terminals VCC and E2C of engine ECU
(See page DI-45, Step 5).

NG> Check and replace engine ECU
).

3

Check for open in harness and connector between engine ECU and accelerator pedal position
sensor (VCC line) (See page IN-19).

5L-E ENGINE SUP (RM817E)
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DI-53

DI2ZT-02

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[o[DTC[] 9[{1)[{Accelerator[lPedal[lPosition[Eensor[CircuitMalfunction[{Open/Short))[dn[page[DIHAO0.

DTC No. DTC Detecting Condition Trouble Area
Conditions (a), (b) and (c) continue 0.5 sec. or more: ) " . o
(a) PDL ON SShort in accelerator pedal closed position switch circuit
19(3 S Accelerat Icl iti itch
®) (b) VA > Fully closed study voltage +0.41 V . Ecc',e erzgrupeda closed position switc
ngin
(c) VAS > Fully closed study voltage +0.41 V gne
PDL does not turn ON even once while driving vehicle
(2 trip detection logic) SOpen in accelerator pedal closed position switch circuit
19(4) Conditions (a) and (b) continue 5 sec. or more: SAccelerator pedal closed position switch
(a) PDL OFF SEngine ECU
(b) IDL ON

WIRING DIAGRAM

Refer[o[DTC[] 9[{1)[{Accelerator[lPedal[lPosition[Eensor[CircuitMalfunction[{Open/Short)) [dn[page[DIHAO0.

5L-E ENGINE SUP (RMB817E)
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INSPECTION PROCEDURE

1 | Check accelerator pedal closed position switch.

PREPARATION:

Disconnect the accelerator pedal closed position switch con-
nector.

CHECK:

Measure resistance between terminals of accelerator pedal
closed position switch.

OK:
Terminals Accelerator pedal Resistance
A05027 1-2 Fully closed ®
1-2 Fully open 0-20Q

switch (See page ED-19).

NG> Replace accelerator pedal closed position

OK

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

ON PDL PREPARATION:
@ (@) Remove the glove compartment door.
/ \ (b)  Turn the ignition switch ON.
IuIIDDDDﬁDDEIDDUEwu:IDDI]“ﬁDDEﬂ,ﬁDD%I;IEU\iYu]uDDDDﬁDDDDU CHECK: ) )
000 oA OO0O00C OGO OOR0000000 Measure voltage between terminal PDL of engine ECU and
\\\t\m/ \w‘y/ body ground.
OK.:

BE6653 (+) (-) Accelerator pedal Voltage
peseos 4950 Fully closed 9-14V
Fully open 0-3V

(See page IN-19).

OK> Check and replace engine ECU

NG

Check for open and short in harness and connector between engine ECU and accelerator pedal
closed position switch and body ground (See page IN-19).

5L-E ENGINE SUP (RMB817E)



5L-E Pages From Supplement
[TO MODEL INDEX |

DI-55

DIAGNOSTICS - ENGINE

DIBNS-01

DTC[] 22[] Water[Tempg[[[Sensor[CircuiffMalfunctign

CIRCUIT[DESCRIPTION
The watertemperature sensor senses the coolanttemperature.
A thermistor built into 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 r the higher the coolant temperature, the lower the thermistor re-
10 L Acceptable sistance value (See Fig.1).

5 ¢ The water temperature sensor is connected to the engine ECU
< 5 (See below). The 5 V power source voltage in the engine ECU
S L6 is applied to the water temperature sensor from the terminal
% al THW via a resistor R. That is, the resistor R and the water tem-
? = perature sensor are connected in series. When the resistance
T o5 - value of the water temperature sensor changes in accordance

03 r with changes in the coolant temperature, the potential at the ter-
0.2 - minal THW also changes. Based on this signal, the engine ECU
01 L increases the fuel injection volume to improve driveability dur-
N Y R S SR S ing cold engine operation.
-20 0 20 40 60 80 100
(-4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
* Open or short in water temp. sensor circuit
22 Open or short in water temp. sensor circuit for 0.5 sec. or more | » Water temp. sensor
* Engine ECU
HINT:
After confirming DTC22 use the hand-held tester to confirm the water temperature from,”CURRENT DATA”.
Temperature displayed Malfunction
-40°C (-40°F) Open circuit
140°C (284°F) or more Short circuit

5L-E ENGINE SUP (RMB817E)
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WIRING[PIAGRAM

Engine ECU
4 ™
Water Temp. Sensor
2 P 2
( *1 J THW
1 G-R 9
ANAAAAA { *1 E2
*1: E5 Australia, Thailand
E4 South Africa \_ y,
Y A15524
INSPECTION[PROCEDURE

HINT:
If DTC "22” (Water Temp. Sensor Circuit Malfunction), "24” (Intake Air Temp. Sensor Circuit Malfunction) and
”39” (Fuel Temp. Sensor Circuit Malfunction) are output simultaneously, E2 (sensor ground) may be open.

When[uising[handrHeld[lester

1] | Conngctthghandrhgld3ester,[and[read[valug[offwaterigmpEraturg.

PREPARATION:
(@) Connect the hand-held tester to the DLC 3.
(b)d Turn@helignition[$witch[DN[&nd[push[Ihe[handHReldiester[nain[$witch[DN.
CHEQCK:
Read temperature value on the hand-held tester.
OK:
Same as actual water temperature.
HINT:
« Ifthere 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.

3

ChegKfor[intermiftent[problgmE[ (SeE[page[PIH)]

NG|> -BgE]C (-40:F)|]..D30|]o[$tep@.
140 C[(284 F)[or[more[l..[Go[lo[step[4.

5L-E ENGINE SUP (RMB817E)
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ENGINE

Check[for[open[in[harness[or(éngine[ECU.

2[]
8
Water Engine ECU

Temp. Sensor

=

* : E5 Australia, Thailand

BE6653

E4 South Africa

F17055 A00214

PREPARATION:
(@) Disconnect[ihe[water[femp.[$ensor[¢onnector.
(b) Connect sensor wire harness terminals together.
()0 Turnhefignition[$witch[DN.
CHEQCK:
Read temperature value on the hand-held tester.
OK:

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

OK>

Confirm good connection at sensor.
If OK, replace water temp. sensor.

NG
3[] | Check[for[®pen[in[harness[oréngine[ECU.
ON PREPARATION:
@ * E5 éustaag?,_ThaiIand (@ Remove[lhe[glove[¢ompartment[dloor.
4 South Africa (b) Connect between terminals THW and E2 of engine ECU
Water Engine ECU connector.
Temp. Sensor HINT:

-0 Own

/

3\

I oo A ol ,DDDD[DDD%

000000000 OC[AC C DRYO T J00)CO0O0CO0OCE |
- NG
\ 10 bl

THW E2

BE6653
F17057

A04951 A05044

NG

Water temp. sensor connector is disconnected.
Before checking, do a visual and contact pressure check for the
engine[ECU[¢onnector[{See[page[INHT9).
(¢)  Turn the ignition switch ON.
CHEQCK:
Read temperature value on the hand-held tester.
OK:
Temperature value: 140°C (284°F) or more

OK>

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

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

5L-E ENGINE SUP (RMB817E)
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4[] | ChgckFofshort[in(h@rngss[and[énging[ECU.

PREPARATION:

ON

@ (@) Disconnect[ihe[water[femp.[$ensor[¢onnector.

Water Engneecu | (0)  Turn the ignition switch ON.

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

E Temperature value: -40°C (-40°F)
* : E5 Australia, Thailand
o E4 South Africa 00216 OK> Replace water temp. sensor.

@

5[] | Check[¥or[short[in(harness[or(éngine[ECU.

ON PREPARATION:

@ (@) Remove the glove compartment door.

N Water Engine ECU (b) Disconnect the connector of engine ECU.
Temp. Sensor HINT:

Water temp. sensor connector is disconnected.
(¢)  Turn the ignition switch ON.
CHEQK:
Read temperature value on the hand-held tester.
OK:

Temperature value: -40°C (-40°F)

2
O- o
o———0
1

VJDDDDD‘D“DDDDD@ yJDD‘ﬁD[\‘FDDDDﬁDDDD

0000000000000 000000(00000000000
S——

BE6653

00 W
00000000
F17056

A05037 A05289

@

Check[and[replace[éngine[ECU[{See[page[INFHI9).

OK> Repair or replace harness or connector.
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DIAGNOSTICS - ENGINE

When[hotiising[handrHeld[lester

1] | Check[Voltage[between[ierminals[THW[and[E2[éngine[ECU[¢onnector.
ON THW e PREPARATION:
@ (@) Remove the glove compartment door.
\ ( ) (b)  Turn the ignition switch ON.

! J CHEQK:
Measure[Joltage[between[ierminals[(THW[and[E2[pbf Engine

Inooonooooooon|pooosoodlFo0oodPo0oo00000R
(0000000000005 00f0#{00000) f0000000000

ECU connector.

S

OAT Ok
AD4952 Water temp. Vol
“C (P oltage
20 (68) 0.2-38V
(Engine is cool) ' '
80 (176) 01-15V
(Engine is hot) ' '
OK[\ | ChegKfor[intermiftent problgms
(See[page[PIH)]

@

2[]

Chgck[water@gmp(I$sensofl{See[pagE[EDHT2).

NG> Replace water temp. sensor.

3

3[]

Check[for[open[and[short[in(harness[and[¢onnector[between[éngine[ECU[and
waterigmp($enSoil(See[pagE[INHT9).

NG> Repair or replace harness or connector.

3

Check[and[replace[éngine[ECU[{See[page[INFH9).

5L-E ENGINE SUP (RMB817E)
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DISNT-01

DTG[] 24( ] Intake[Aif[Temp.[$ensor[CircuitiMalfunctign

CIRCUIT[DESCRIPTION
(Fig.1) The intake air temp. sensor is built into the intake manifold and
senses the intake air temperature. A thermistor built in the sen-
sor changes the resistance value according to the intake air
30 - temperature. The lower the intake air temperature, the greater
20 the thermistor, the lower the thermistor resistance value (See
10 | Fig.1).The intake airtemperature sensoris connected to the en-
c gine ECU. The 5V power source voltage in the engine ECU is
5 Acceptable . . ; .
g 5. applied to the intake air temperature sensor from the terminal
Q9 2t THA via a resistor R. That is the resistor R and the intake air
§ L temperature sensor are connected in series. When the resis-
B E tance value of the intake air temperature sensor changes.
e g': - Based on this signal, the engine ECU increases the fuel injec-
os B tion volume to improve drivability during cold engine operation.
01l
20 0 20 40 60 80 100
(-4) 32 68 104 140 176 212
Temp. °C (°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
Open or short in intake air temp. sensor circuit for 0.5 sec. or *Open or.short in intake air temp. sensor circuit
24 more « Intake air temp. sensor
* Engine ECU
HINT:
After confirming DTC 24 use the hand-held tester to confirm the water temperature from "CURRENT DATA”.
Temperature displayed Malfunction
-40°C (-40°F) Open circuit
140°C (284°F) or more Short circuit

5L-E ENGINE SUP (RMB817E)
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WIRING[DIAGRAM
Engine ECU
4 ™
Intake Air Temp. Sensor
2 P-L 3
(* ) THA
9
1 G-R
A A A A A < *1 ] E2
. J
*1: E5 Australia, Thailand
Y E4 South Africa
A15524
INSPECTION[PROCEDURE

HINT:

IfDTC”22” (Water Temp. Sensor Circuit Malfunction), ”24” (Intake Air Temp. Sensor Circuit Malfunction), ”35”
(Turbo Pressure Sensor Circuit Malfunction) and "39” (Fuel Temp. Sensor Circuit Malfunction) are output
simultaneously, E2 (sensor ground) may be open.

When[uising[handrHeld[lester

1] | Conngctthghandrhgld3ester,[and[read[valug[offwaterigmpEraturg.

PREPARATION:
(@ Connect the hand-held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
CHEQK:
Read temperature value on the hand-held tester.
OK:
Same as actual intake air temperature.
HINT:
« Ifthere 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|> -BgE]C (-40:F)|]..[Go|]o[$tep@.
140 °C[(284 F)[or[more[l..[GGo[lo[step[4.

5L-E ENGINE SUP (RMB817E)
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ENGINE

OK

Check for intermittent problems (See page DI-9).

2 [ Check for open in harness or engine ECU.

ON
@ « - E5 Australia, Thailand
E4 South Africa
Intake Air
Temp. Sensor

Engine ECU

BE6653

FI7055 A00214

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

OK>

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

3 [ Check for open in harness or engine ECU.

@ ON .. E5 Australia, Thailand
g E4 South Africa
Intake Air
Temp. Sensor

Engine ECU

BE6653
FI7057
A04953

THA E2

A05045

5L-E ENGINE SUP (RMB817E)

PREPARATION:

(@) Remove the glove compartment door.

(b) Connect between terminals THA and E2 of engine ECU
connector.

HINT:

Intake air temp. sensor connector is disconnected.

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

engine[ECU[¢onnector[{See[page[INHT9).

(¢)  Turn the ignition switch ON.

CHECK:

Read temperature value on the hand-held tester.

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

OK>

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

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

4 | Check for short in harness and engine ECU.

@ON

Intake Air
Temp. Sensor

* : E5 Australia, Thailand
E4 South Africa

BE6653
FI7054

Engine ECU

A00216

NG

PREPARATION:

(@) Disconnect the intake air temp. sensor connector.
(b)  Turn the ignition switch ON.

CHECK:

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

o)

-40°C (-40°F)

Replace intake air temp. sensor.

5 [ Check for short in harness or engine ECU.

KDON
Intake Air
Temp. Sensor

2
O- o
o———0
1

AT RS i
AN mﬂﬂﬂﬂn ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
; DI]DDEI T
DDDDEIDEID

BE6653
F17056
A05037

Engine ECU

A05289

NG

INE SUP (RM817E)

PREPARATION:
(@) Remove the glove compartment door.
(b) Disconnect the connector of engine ECU.
HINT:
Intake air temp. sensor connector is disconnected.
(¢)  Turn the ignition switch ON.
CHECK:
Read temperature value on the hand-held tester.
OK:

Temperature value:

ox )

~40°C (-40°F)

Repair or replace harness or connector.




DI-64
DIAGNOSTICS - ENGINE

5L-E Pages From Supplement

[TO MODEL INDEX |

Check[and[replace[éngine[ECU[{See[page[INFH9).

When[hotiising[handrHeld[lester

1] | Check[Voltage[between[ierminals[THA[@nd[E2[éngine[ECU[¢onnector.

Inoooooonoonor|poocoRokleoC
(O000000000000)jnooonfo

ECU connector.

ON  THA Eo PREPARATION:
@ (@) Remove the glove compartment door.
( ) (b)  Turn the ignition switch ON.

Measure voltage between terminals THA and E2 of engine

OK:
Intake air temp. Volt
A04954 ‘C(°F) i
20 (68) 02-38V
(Engine is cool) . .
80 (176) 01-15V
(Engine is hot) -

(SEg[bage[PIHAY

0K> Check for intermittent problems

@

2[] | Chegcklintake[airig@mpi{[$engor(See[pAgE[EDHT4).

NG> Replace intake air temp. sensor.

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

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

NG> Repair or replace harness or connector.

OK

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

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE
DTC 32 Injection Pump Correction System Malfunc-
tion

CIRCUIT DESCRIPTION
ThE[¢ofteCtion[$ystemh(is[¢ortepting[a[ieWVarybefiveBn[¢BLhlinjeCtion[PLUMpE.

DTC No. DTC Detecting Condition Trouble Area
SInjection pump correction unit circuit
32 Open or short in injection pump correction unit circuit SInjection pump correction unit
SEngine ECU

WIRING DIAGRAM

Injection Pump Engine ECU
4 h
(Shielded)

N g A

1 v 2

L . { 1 ) DATA

DATA | .
! l

| | 14
4 : P I

. 1

CLK | : ( #1 JCLK
SR 4
1
2 BR !
E1
BR
*1. E5 Australia, Thailand
E4 South Africa *2
*2: EQ Australia, Thailand
EG South Africa = \ J
v A15525

INSPECTION PROCEDURE

1 | Check for open and short in harness and connector between the engine ECU
and injection pump correction unit (See page IN-19).

NG> Repair harness or connector.

5L-E ENGINE SUP (RMB817E)
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2 | Try to change the injection pump correction unit to another one.

PREPARATION:

(@ Remove the injection pump correction unit from injection pump.

(b) Install the another injection pump correction unit.

(c) Clear DTC.

(d)  Turn the ignition switch ON.

CHECK:

Read DTC again.

OK:

Does not output DTC ”32” (Injection Pump Correction System Malfunction).

OK Check and replace injection pump
(See page FU-7).

NG

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

5L-E ENGINE SUP (RMB817E)
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DTC 35 Intake Air Pressure Sensor Circuit Malfunc-
tion

CIRCUIT DESCRIPTION

The intake air pressure sensor is connected to the air cleaner.
The engine ECU detects the air cleaner pressure as a voltage
\Y by the sensor. The engine ECU calculates the atmospheric in-
take air pressure by using the output voltage and uses this ato-
mospheric value for correcting the injection volume and injec-
tion timing control.

60.0 206.7

kPa
, ; mmHg
450 1,550
(17.7) (61.0) (in.-Hg)
Air Cleaner Pressure
A06532
DTC No. DTC Detecting Condition Trouble Area

L ) o SOpen or short in intake air pressure sensor circuit
Open or short in intake air pressure sensor circuit for 2 sec. or .
35 SIntake air pressure sensor

more SEngine ECU

HINT:

After confirming DTC 35, use the hand-held tester to confirm the air cleaner pressure from "CURRENT
DATA”.

Intake manifold pressure (kPa) Malfunction

Approx. 0 SPIM circuit short

SVC circuit open or short
192 or more SPIM circuit open
SE2 circuit open

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE
WIRING DIAGRAM
Australia:
Intake Air Pressure Sensor Engine ECU
)
3 B 1
(E5 Jve
2
2 B-Y
(E5 JPIM
9
1 G-R
(E5 JE2
12
*1 11B
Engine Room R/B
ECD Relay 14
R-B - R-L
2 2 R-L } 1J1 |<<
5 3
2 3
L-O L-O N
2 2 1J1 K& {(*' IMREL
1 2
A A W-B
W-B
J1 Junction Connector
ECD Battery
2 1 W EF
2 —O’\D— oo
Engine Room R/B - = *!: E10 Thailand Made
E6 Except Thailand Made
Y A15526

5L-E ENGINE SUP (RMB817E)
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Thailand:
Intake Air Pressure Sensor Engine ECU
)
3 B 1
(E5 JveC
2
2 B-Y
(E5 JPIM
9
1 G-R
(E5 JE2
12
E7 ) +B
Engine Room R/B
ECD Relay 16
Y R-L
2 2 R-L } 1J4 |<<
5 3
20 3
L-O L-O ——
2 2 | 14 |<< { E7 JMREL
2 1
Y A A W-B
W-B
J1 Junction Connector
ECD Battery
2 1 Y, EF
2 —O’\D— oo
- = = \. S
Engine Room R/B = -
Y A15526

5L-E ENGINE SUP (RMB817E)



5L-E Pages From Supplement
[TO MODEL INDEX |

DI-71
DIAGNOSTICS - ENGINE
South Africa:
Intake Air Pressure Sensor Engine ECU
)
3 B 1
(E4 Jvc
2
2 B-Y
(E4 JPIm
9
1 G-R
( E4 JE2
12
E5 | +B
Engine Room R/B
ECD Relay 14
Y R-L
2 2 R-L } IA2 |<<
5 3
L-0 2 L-O S
2 2 | IA2 |<< ( E5 ]MREL
2 1
Y A A W-B
W-B
J1 Junction Connector
ECD Battery
2 1 Y, EF
2 —O’\D— oo
- = L \. J
Engine Room R/B = =
Y A15526

INSPECTION PROCEDURE

HINT:

If DTC "22” (Water Temp. Sensor Circuit Malfunction), "24” (Intake Air Temp, Sensor Circuit Malfunction),
”35” (Intake air Pressure Sensor Circuit Malfunction) and "39” (Fuel Temp. Sensor Circuit Malfunction) are
output simultaneously, E2 (sensor ground) may be open.

When using hand-held tester

1 Connect the hand-held tester, and read value of air cleaner pressure.

PREPARATION:
(@ Connect the hand-held tester to the DLCS.
(b)  Turn the ignition switch ON and push the hand-held tester main switch ON.
CHECK:
Read value of air cleaner pressure on the hand-held tester.
OK:
Same as atmospheric pressure.

OK> Repair or replace connection the vacuum hose.

5L-E ENGINE SUP (RMB817E)



5L-E Pages From Supplement
[TO MODEL INDEX |

DI-72
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NG

2 | Check intake air pressure sensor (See page ED-15).

NG> Replace inatake air pressure sensor.

OK

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

ON PREPARATION:
@ VC E2 (@) Remove the glove compartment door.
f ) (b)  Turn the ignition switch ON.
Lﬁﬁmmuﬂﬁnmmnﬁ APooCoooAlooooon, "ﬁDDDﬁDDDﬁﬁ\M CHECK:
DUDDDDDDDDDD%EDDDDDD (000 OO OO0OCD Measure voltage between terminals VC and E2 of engine ECU.

i g e | | o

- +
©) ) 04956 NG> Check and replace engine ECU

Voltage: 4.5 -55V

(See page IN-19).

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

ON PREPARATION:
@ PIM E2 (@) Remove the glove compartment door.
( ) (b)  Turn the ignition switch ON.
OO00q "ﬁDDDﬁDDDﬁﬁ\M CHECK:
RN AR Measure voltage between terminals PIM and E2 of engine
ECU.
OK:

Voltage: 1.0 - 2.2V

(T sl

Lﬁﬁmmuﬂﬁnmmnﬁ no000

(OO00000000000000000

A04957
OK Check and replace engine ECU
(See page IN-19).

5L-E ENGINE SUP (RMB817E)



DIAGNOSTICS -

5L-E Pages From Supplement

ENGINE

[TO MODEL INDEX |

DI-73

NG

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

OK

Replace intake air pressure sensor.

When not using hand-held tester

1 | Check intake air pressure sensor (See page ED-15).

OK

<)

Replace intake air pressure sensor.

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

ON
Q™ -

E2

INOO0o0ON0oo0Rpoo000
(0000000000000)| 0000000

N0000|A000000000C
000000|00000000000

g

-)

(+)

A04956

OK

5L-E ENGINE SUP (RMB817E)

PREPARATION:

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

CHECK:

Measure voltage between terminals VC and E2 of engine ECU.

OK:

Voltage: 4.5 -55V

NG>

Check and replace engine ECU
(See page IN-19).
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3 [ Check voltage between terminals PIM and E2 of engine ECU.

ON PREPARATION:
@ PIM E2 (@) Remove the glove compartment door.

( ) (b)  Turn the ignition switch ON.
E‘M CHECK:

Measure voltage between terminals PIM and E2 of engine

ECU.
OK:

Voltage: 1.0 - 2.2V

(T sl

Lﬁﬁmmuﬂﬁnmmnﬁ no000

\lnoooo0ooo0

0000
(0000000000000 Do0o0op# 000000 00000000000

A04957
OK Check and replace engine ECU
(See page IN-19).

NG

4 | Check for open and short in harness and connector between engine ECU and
intake air pressure sensor (See page IN-19).

NG> Repair or replace harness or connector.

OK

Replace for intake air pressure sensor.

5L-E ENGINE SUP (RMB817E)
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DTC[] 39(] Fuel[Temp.[$ensor[CircuitMalfunctign
CIRCUIT[DESCRIPTION

The fuel temperature sensor senses the fuel temperature. A
thermistor built into the sensor changes the resistance value
(Fig.1) according to the fuel temperature. The lower the fuel tempera-
30 ture, the greater the thermistor resistance value, and the higher
20 r the fuel temperature, the lower the thermistor resistance value

10 | Acceptable (See Fig.1).

5 The fuel temperature sensor is connected to the engine ECU
< 3l (See below). The 5V power source voltage in the engine ECU
S LL is applied to the fuel temperature sensor from the terminal THF
% .l via a resistor R. That is, the resistor R and the fuel temperature
? 2 sensor are connected in series. When the resistance value of
@ 05 | the fuel temperature sensor changes in accordance with

03 r changes in the fuel temperature, the potential at the terminal
0.2 THF also changes. Based on this signal, the engine ECU in-
o1t creases the fuel injection volume to improve driveability during
e Y E L low engine revolution and high fuel temperature.
-20 0 20 40 60 80 100
(-4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
* Open or short in fuel temp. sensor circuit
39 Open or short in fuel temp. sensor circuit for 0.5 sec. or more  Fuel temp. sensor
* Engine ECU
HINT:
After confirming DTC 39, use the hand-held tester to confirm the water temperature from "CURRENT DATA”.
Temperature displayed Malfunction
-40°C (-40°F) Open circuit
140°C (284°F) or more Short circuit

5L-E ENGINE SUP (RMB817E)
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WIRING[PIAGRAM

Engine ECU
4 N
Fuel Temp. Sensor
2 LG-B 5
(< ) THF
1 G-R 9
AAAAAA ( = E2
*1 - E5 Australia, Thailand
E4 South Africa \ J
Y A15524
INSPECTION[PROCEDURE

HINT:
If DTC "22” (Water Temp. Sensor Circuit Malfunction), "24” (Intake Air Temp. Sensor Circuit Malfunction),
”35” (Turbo Pressure Sensor Circuit Malfunction) and ”39” (Fuel Temp. Sensor Malfunction) are output simul-

taneously, E2 (sensor ground) may be open.

When[uising[handrHeld[lester

1] | Conngctthghandrhegldigster,[andread[valug[of[fugilempgraturg.

PREPARATION:
(@) Connect the hand-held tester to the DLCS.
(b)d Turn@helignition[$witch[DN[&nd[push[he[handHReld[iester[nain[$witch[DN.
CHEQCK:
Read[iemperature[Value[dn[ihe[handHReld[iester.
OK:
Same as actual fuel temperature.

HINT:
« Ifthere 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.

3

ChegKfor(intermiftent[problgmB[{SEE[page[PIHO).

NG|> -BgE]C (-40:F)|]..D30|]o[$tep@.
140 °C[(284 F)[or[more[l..[GGo[lo[step[4.

5L-E ENGINE SUP (RMB817E)
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ENGINE

2[]

Check[for[open[in[harness[or(éngine[ECU.

@ON

Fuel
Temp. Sensor

LiC &

*:E5 Australla Thailand
E4 South Africa

Engine ECU

A00214

PREPARATION:
(@) Disconnectihe[fuellfemp.[$ensor[¢onnector.
(b) Connect sensor wire harness terminals together.
(¢)  Turn the ignition switch ON.
CHEQCK:
Read temperature value on the hand-held tester.
OK:
Temperature value: 140°C (284°F) or more

OK>

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

NG
3 | Check[for[dpen[in[harness[or(éngine[ECU.
e ON  ..E5 Australia. Thailand PREPARATION:
@ 'E4 sggtLaA?Eica atan (@) Remove the glove compartment door.
Fuel Engine ECU (b) Connecf[t between terminals THF and E2 of engine ECU
Temp. Sensor connector.
HINT:

THF E2

N00000000008 00w 00w I00C 0 A000C 00000
000000000000 DDD[]EDD I00C O00|0000C 000000

BE6653
F17055

A04958 A05046

NG

Fueltemp. sensor connector is disconnected. Before checking,
do avisual and contact pressure check for the engine ECU con-
nector[{See[page[INHT9).
(¢)  Turn the ignition switch ON.
CHEQK:
Read temperature value on the hand-held tester.
OK:
Temperature value: 140°C (284°F) or more

0K>

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

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

5L-E ENGINE SUP (RMB817E)
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4[] | Check[¥or[short[in(harness[or(éngine[ECU.
/5ON  *:E5 Australia, Thailand PREPARATION:
(% E4 South Africa (@) Disconnect the fuel temp. sensor connector.
Fuel Engine ECU (b)  Turn the ignition switch ON.
Temp. Sensor CHEQCK:
Read temperature value on the hand-held tester.
OK:

BE6653

F17054 A05047

@

Temperature value: -40°C (-40°F)

o )

Replace fuel temp. sensor.

Temp. Sensor

2

i & o
o———0
1

VJDDDDD‘D“DDDDD@ yJDD‘ﬁD[\‘FDDDDﬁDDDD
OO0O0000000, OO0000\00000000000
AR
Oooomoan
S——

BE6653
F17056
A05037

A05289

5[] | Check[¥or[short[in(harness[or(éngine[ECU.
f ON

&)

Fuel Engine ECU

@

PREPARATION:
(@)
(b)
HINT:
Fuel temp. sensor connector is disconnected.
(¢)  Turn the ignition switch ON.
CHEQCK:
Read temperature value on the hand-held tester.
OK:

Temperature value: -40°C (-40°F)

Remove the glove compartment door.
Disconnect the connector of engine ECU.

Repair or replace harness or connector.

o )

Check[and[replace[éngine[ECU[({See[page[INFHI9).

5L-E ENGINE SUP (RMB817E)
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When[hotiising[handrHeld[lester

1]

Check[Voltage[between[terminals[THF[@nd[E2[¢ngine[ECU[¢onnector.

Q@ ™ P
o ~

aY
Lﬁﬁmmuﬂﬁnmmnﬁfﬂé L

\(OO0000000000C),

CO0poon)

PREPARATION:

(@) Remove the glove compartment door.

(b1 Turnhefignition[$witch[DN.

CHEQCK:
MeasurejoltageBetweenfferminals[THF@nd[E2[dfl@ngine[ECU
connecter.

OK:
Fuel temp. Volt
o o oltage
A04959 C(°F) ‘
20 (68) 02-38V
(Engine is cool) ' '
80 (176) 01-15V
(Engine is hot) ' '

@

OK Check for intermittent problems
(SeE[page[PIHIY

2[]

Chgck[Tugllemp(l$ensSofl{See[pAgE[EDHIS3).

3

NG> Replace fuel temp. sensor.

3[]

Check[for[open[and[short[infharness[and[¢onnector[between[éngine[ECU[and
fuglilempi$engor(See[paAgE[INE9).

3

NG> Repair or replace harness or connector.

Check[and[replace[éngine[ECU[{See[page[INFHI9).

5L-E ENGINE SUP (RMB817E)
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DTC[] 42[] Vehicle[Speed[Bensor[Signal[Circuit
Malfunctign
CIRCUIT[PESCRIPTION

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 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 signals.

Cable 4-pulse
—) —
JUnn
—3
Combination Meter
Transmission ECU
yA06493
DTC No. DTC Detecting Condition Trouble Area
All conditions below are detected continuously for 8 sec. or
more: * Open or short in vehicle speed sensor circuit
42 (a) Vehicle speed signal: 0 km/h (0 mph) « Vehicle speed sensor
(b) Engine speed: 2,400 ~ 4,000 rpm « Combination meter
(c) Engine coolant temp.: 60°C (176°F) or more ¢ Engine ECU
(d) Accelerator pedal opening angle : 60 % or more
WIRING[PIAGRAM
o Center J/B _
Combination Meter 5 " Engine ECU
G-0 (*1 G-0 (*1
@D - 4 N
1 9
_ *2
e G-0(*) e
*1 . Australia
*2 : South Africa, Thailand
*3 : E10 Australia (Thailand Made)
E6 Australia (Except Thailand Made)
E5 South Africa
E7 Thailand - J
*4 . C11 Australia, Thailand
C9 South Africa
*5 . SPD South Africa
SP1 Except South Africa
Y A15527

5L-E ENGINE SUP (RMB817E)
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ENGINE

INSPECTION PROCEDURE

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.

OK

Check speedometer.

o)

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

SP1 or SPD

@ON

DO000C00000RA000000C| o000 0000
0000000000000 00000000y000000 ﬂDDDDDDDEﬂ

A04960

PREPARATION:

0 Turn the wheel

AT7809

OK

(@) Remove the glove compartment door.
(b)  Shift the shift lever to neutral.

(c) Jack up one of the front wheels.

(d)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal SP1 or SPD of engine ECU
and
body ground when the wheel is turned slowly.
OK:
Voltage is generated intermittently.

Check and repair harness and connector be-
tween combination meter and engine ECU
(See page IN-19).

-

Check and replace engine ECU (See page IN-19).
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DI8NV-01

ECU Power Source Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to the coil, closing the contacts of
the ECD main relay (Marking: ECD) and supplying power to the terminal +B of the engine ECU.

WIRING DIAGRAM

Australia:
Engine ECU
Driver Side J/B Center J/B
5 IGN 1 B 11 10 BoW 14
B-R
Ignition Switch
W-R
6 .\. 7
W-R
Engine Room R/B
ECD Relay 14 12
A-B 5 3 R-L R-L —~)
2 2 [ke———CD) -2
1 2 - 2 - >
; 5 L-O T K< L-O C*1>MREL
J1
Junction
Connector 14
Wb AT—A  W-B Et
Engine Room R/B
) ECD 1 W BR
2 oo (2]
Battery
AM2
5 1 EF EQ,
2 RO

*1 . E10 Thailand Made

: E6 Except Thailand Made

A15528
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South Africa:
Ja Engine ECU
Driver Side J/B Junction 7 N
6 IGN 1 Connector 14

B-W B B B-W

1 1D (Es) IGSW

B-R
Ignition Switch
W-R
6 AN 7
W-R
Engine Room R/B
ECD Relay 14 1o
Y 5 3 R-L R-L  —=
2 2 [1A2 K< (E5] +B
2 3
2 1 L-O -
2 2 [TRek¢—=2(E5) MREL
J1
Junction
Connector 14
W-B A A W-B Ef
Engine Room R/B
5 ECD 1 W BR
Dot 3D

Battery

AM2

A15535
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Thailand:
Engine ECU
Driver Side J/B
6 IGN 1 B 14
1H 1D E7 1GSW )

Ignition Switch
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W-R
Engine Room R/B

ECD Relay 16 1o
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ENGINE

INSPECTION PROCEDURE

1 | Check voltage between terminals +B or +BG and E1 of engine ECU.

@ON E1 +B or +BG

2
=

O0000000000RYn000000|C J\_H_II_H_IL POooooO00NR
1N @IDDDDDDDD 000000 I_Iﬂﬂrlﬂﬂrlﬂﬂ

(-)

PREPARATION:

A04962

@

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

CHECK:

Measure voltage between terminals +B or +BGand E1 of en-

gine ECU.

OK:

Voltage: 9 - 14V

OK>

Proceed to next circuit inspection shown on
problem symptoms table (See page DI-25).

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

@

<)

Repair or replace harness or connector.

3 [ Check ECD relay (Marking: ECD) (See page ED-9).

5L-E ENGINE SUP (RMB817E)

<)

Replace ECD relay.
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4 Check ECD fuse.

PREPARATION:
Remove the ECD fuse from the engine room J/B.
CHECK:
Check continuity of ECD fuse.
OK:
Continuity

5 [Check for open in harness and connector between engine ECU and ECD main
relay (Marking: ECD), ECD main relay and battery (See page IN-19).

@

6 [ Check voltage between terminals IGSW and E1 of engine ECU.

components connected to ECD fuse.

NG> Check for short in all the harness and

NG> Repair harness or connector.

ON PREPARATION:
@ E1 IGSW (@) Remove the glove compartment door.
\ (b)  Turn the ignition switch ON.

‘ 00000000000 ""Juuu“ﬁuu['Juﬁﬁuf”jﬁuuuﬁu\‘ ﬂﬁﬂ CHECK:

EESRITEINIT: ATIBRITS) SRbT) CIR IR 1) Measure voltage between terminals IGSW and E1 of engine
N/l Nﬂ ECU.

OK:
(_)®(+) Voltage :9-14V
A04963

OK> Go to step 9.
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7 | Check ignition switch (See Pub. No. RM585E BE section).

@

8 [Check for open in harness and connector between ignition switch and engine
ECU (See page IN-19).

NG> Replace ignition switch.

NG> Repair or replace harness or connector.

OK
~—

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

ON MREL PREPARATION:

@ (@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
”WW@F“N CHECK:
W Measure voltage between terminal MREL of engine ECU and

body ground.
OK:
) ) Voltage: 9 - 14 V

A04964
OK Check and replace engine ECU
(See page IN-19).

@

Check for open in harness and connector between engine ECU and ECD relay (Marking: ECD),
ECD relay and body ground (See page IN-19).
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DIBNW-01

PreHHeating[Control[Circuif]

CIRCUIT[PESCRIPTION

When the ignition switch turns ON, the engine ECU calculates the glow indicator lighting time/heating corre-
sponding to the coolant temperature at that time and turns ON the glow indicator light/glow plug relay.
As the ceramics is used for a flow plug material, the current control is not performed.

After Glow Time

9}

o} >
2 120 &
£ (@)
= 5 \ 100 5
o 4 80 2
£ 3 \ 7
£ \ 60 3
® N \ 0 2
= 7
5 X 20 8
-0 0 =

-20 0 20 40505560 80
Light Lighting Time Water Temp. (°C) A15544
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WIRING DIAGRAM
. Combination Meter
Australia: Center J/B (GLOW) Engine ECU
R-L ! S R-L S 1 GR-L !
3D (1D GIND
R-L
Driver Side J/B Ignition SW Driver Side J/B
2 GAUGE 5 R W 1 1
1F 1H 1H 1l
4 2
W
Engine Room R/B No. 2
W-B B-R / B-R 2
- 4 4 - 1J1 K&———( =2 JSREL
S Wk =G
B-Y
— 4 4
1 2 \. J/
SUB GLW RLY
Engine Room R/B
ABS, GLOW EBEI 2
A 2 :
- , B 2 1 N
Junction 2 RS
Connector AV
A U
W > 2] A 1 B-Y
ALT 1
W > 1 - 2 '
W-B
Glow
T Plug
EE T | Battery *1 . E6 Thailand Made
Ed E9 Except Thailand Made !
1 *2 . E10 Thai Made il
= - E6 Except Thailand Made -
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. J3 Combination Meter
South Africa: Junction (GLOW) Engine ECU
Connector 5 1 1
Y -
T Ca D —(E)eno
Dri i B Driver Side J/B
_ river Side J/ \gnition SW : /1
1F H R W_I1H 1]
4 2
W
Engine Room R/B No. 2
W-B B-R ! B-R 2
- 4 3 4 - IIA2|<< - E5 JSREL
4
B-Y
— 4 4
1 2 N
SUB GLW RLY
Engine Room R/B
EB1|2
Ay 5 ABS, GLOW I;;I/\
Junction 2 2 ORFO 1
Connector AMA
A (U1
W 2 2 o B-Y
ALT 1
W-B W 2 1 o012 .
Glow
€L Plug
EF _i_ Battery ]
T
A15538
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. . Combination Meter
Thailand: (GLOW) Engine ECU
v 5 1 RoW 1 f )
(c1oH{(co) GIND
Driver Side J/B
Driver Side J/B Ignition SW
2 GAUGE 5 R W 1 1
1F 1H 1H 11
4 2
w
Engine Room R/B No. 2
12 2
W-B B-R B-R
4 4 1J4 K& E7 JSREL
p 5 S
B-Y
—{ 4 4
1 2 —/
SUB GLW RLY
Engine Room R/B
|E82|2
A (g2 ABS, GLOW
. B 2 1 N
Junction 2 RSO
Connector A1
A (J1
L 2 2 Ao} B-Y
ALT 1
W 1 2
W-B 2 RSO )
Glow
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T
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INSPECTION PROCEDURE

1 Does glow indicator light up?

PREPARATION:

Turn ignition switch ON.

CHECK:

Does the glow indicator light up?

OK:

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

OK> Go to step 5.
NG \

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

ground.
ON PREPARATION:
@ GIND (a) Remove the glove compartment door
/ \ (See[page[EDHR4).
—————o e (b) Disconnect the connector of engine ECU.
s (©  Turn ignition switch ON.

=0 Measure voltage between terminal GIND of engine ECU con-
nector and body ground.
A04965 %

Voltage: 9 - 14V

(See page IN-19).

OK> Check and replace engine ECU

@

3 Check GLOW fuse.

PREPARATION:
Remove the GLOW fuse.
CHECK:
Measure continuity of GAUGE fuse.
OK:
Continuity

nents connected to GLOW fuse.

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

5L-E ENGINE SUP (RMB817E)
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DIAGNOSTICS - ENGINE

@

4 | Check glow indicator light bulb.

NG> Replace bulb.
OK \

Check for open in harness and connector between combination meter and engine ECU, combina-
tion meter and GLOW fuse (See page IN-19).

5 [ Check glow indicator lighting time and after glow time (Refer to Pub. No.
RM582E on ST section).

(See page IN-19).

NG> Check and replace engine ECU

@

6 [ Are there any DTC being output?

@

7 | Check glow plug relay (Refer to Pub. No. RM582E on ST section).

5L-E ENGINE SUP (RMB817E)

YES> Go to relevant DTC chart.

NG> Replace glow plug relay.
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8 | Check voltage between terminal SREL of engine ECU and body ground at crank-
ing.
ON PREPARATION:
@ SREL (@) Remove the glove compartment door
= = : (See[page[EDH24).
s e | \‘ J (b) Disconnect the connector of engine ECU.

(¢)  Turn ignition switch STA.
TR | check:

f\_/\ \}M/ Measure voltage between terminal SREL of engine ECU and
’L \_/ body ground at cranking.
A04966 %

Voltage: 9 - 14V

(See page IN-19).

NG> Check and replace engine ECU

@

Check for open and short in harness and connector between glow plug relay and
engine ECU, glow plug relay and body ground (See page IN-19).

NG> Repair harness or connector.

@

10

Check resistance of glow plug (Refer to Pub. No. RM582E on ST section).

NG> Replace glow plug.
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DIAGNOSTICS - ENGINE

11 Inspect glow plug installation.

NG> Tighten glow plug.

12 | Check for open in harness and connector between glow plug relay and glow
plug (See page IN-19).

NG> Repair harness or connector.

OK

Proceed to next circuit inspection shown on problem symptoms table (See page DI-25).
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DI302-02

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 EGR valve is controlled by the vacuum which is regulated by the VRV operated by the

engine ECU.

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

Before the engine is warmed up

Light engine load (amount of intake air very small)

S

S During deceleration (Diesel throttle valve closed)
S

S

Full speed over 3,200 rpm
WIRING DIAGRAM

Engine Room R/B
ECD Relay

16

Y R-L
2 2 1J4 K&
: 3 [ 104 K&

R-L
N
111C10
R-L
2
20

Engine
Room 2 1
R/B
(2) (2)
ECD W-B
A
J1
Junction
Connector -
y O
W-B
Battery

Engine ECU
)

EGR

MREL

A15521
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INSPECTION PROCEDURE

When using hand-held tester

1 | Check the connection of vacuum hose between vacuum pump and VRV for EGR,
VRV for EGR and EGR valve.

@

2 | Check operation of VRV for EGR.

NG> Repair or replace.

PREPARATION:

(@) Disconnect the vacuum hoses from the VRV for EGR.

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

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

(d) Select the active test mode on the hand-held tester.

CHECK:

Check operation of VRV for EGR, when it is operated by the

hand-held tester.

OK:
(@ VRV ON:

Air from pipe E is flowing out through pipe F.
(b) VRV OFF:

Air from pipe E is flowing out through air filter.

OK> Go to step 5.

@

3 [Check VRV for EGR (See page EC-7).

D

5L-E ENGINE SUP (RMB817E)
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4 | Check for open and short in harness and connector between VRV for EGR and
engine ECU, VRV for EGR and ECD relay (Marking : ECD) (See page IN-19).

@

5 |[Check EGR valve (See page EC-4).

NG> Repair or replace harness or connector.

NG> Replace the EGR valve.

OK
~—

6 [Check EGR system (See page EC-4).

@

Proceed to next circuit inspection shown on problem symptoms table (See page DI-25).

NG> Repair or replace.

When not using hand-held tester

1 | Check the connection of vacuum hose between vacuum pump and VRV for EGR,
VRV for EGR and EGR valve.

NG> Repair or replace.

5L-E ENGINE SUP (RMB817E)
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2 | Check operation of VRV for EGR.
PREPARATION:

EGR

o M0

Y

A10168
A10591

y VRV:ON

A10169

(@0 Remove[glove[¢ompartment[dloor[{See[page[EDHZ4).

0000 o —‘rﬁ O] (O (o) Disconnectihe[¢onnector[df@éngine[ECU.
000 O I N 0 00 . e .
(¢)  Turn the ignition switch ON.
(o) N | ek
Exii Check E VRV operation.

Connect[between[fterminal lTEGR[ofJengine[[ECU
connector and body ground (ON).

Disconnect between terminal EGR of engine ECU
connector and body ground (OFF).

VRV ON:

Air from pipe E is flowing out through pipe F.
VRV OFF :

Air from pipe E is flowing out through air filter.

o)

Go to step 5.

3 [Check VRV for EGR (See page EC-7).

<)

Replace the VRV for EGR.
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4 | Check for open and short in harness and connector between VRV for EGR and
engine ECU, VRV for EGR and ECD relay (Marking : ECD) (See page IN-19).

@

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

NG> Repair or replace harness or connector.

5 |[Check EGR valve (See page EC-4).

@

6 [Check EGR system (See page EC-4).

@

Proceed to next circuit inspection shown on problem symptoms table (See page DI-25).

NG> Replace the EGR valve.

NG> Repair or replace.
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DI8NZ-01

Starter Signal Circuit Malfunction

CIRCUIT DESCRIPTION

When the engine is being cranked, the intake air flow is slow, so fuel vaporization is poor. A rich mixture is
therefore necessary in order to achieve good start ability. While the engine is being cranked, the battery posi-
tive 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-start injection control.

WIRING DIAGRAM

E6 Except Thailand Made

Engine ECU

~

Australia:
Ji2
Engine Room R/B Junction -
B STA 5 23 5 Connector o 11
J1 K€ *1 JSTA
o D€ S e AR CD
C
AM2 P-L
7 @( OO
W-R 2 1 MV
Ignition 251 1J1
Switch
w
1
AT|§ AM1
2
5
o
@) &
Engine
Room
R/B No.2
w B-W W-B
11EB2 A
B-R 7< J1
Junction
B-W A Connector
- S2 )1
o Battery 1 W-B
T §E7
J__ *1 1 E10 Thailand Made Starter _L A \_

1 4

A15212
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South Africa:
i Engine ECU
Engine Room R/B
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7 @( OO
W-R 2 1 M
Ignition IA2 | 25
Switch
W
2
1 2
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@) 0
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1| EB1 A
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L
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Q
)
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>
-
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P 9 qa 5 P-L
Thailand: AT © AT
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INSPECTION PROCEDURE

When using hand-held tester

HINT:
This diagnostic chart is based on the premise that the engine is being cranked under normal conditions. If
the[éngine[dloes[hot[¢rank,[proceed[io[ihe[problem[$ymptoms[iable[dn[page[DIHA5.

1 | Connect the hand-held tester and check STA 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[$TAZignal[dn[ihe[handBReldester[While[$tarter[dperates.
OK:

Ignition switch position ON STA

STA signal OFF ON
OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-25).
NG

\/

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

@

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

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

HINT:

This diagnostic chart is based on the premise that the engine is being cranked under normal conditions. If
the[éngine[dloes[hot[¢rank,[proceed[io[ihe[problem[$ymptoms[iable[dn[page[DIHR5.

1 | Check the starter signal.

ON PREPARATION:
@ STA (@) Remove the glove compartment door.
\. (b)  Turn the ignition switch ON.

\HHHHHHHHHHHH%EHHHHHHH UHHHH%&HHHHHHHHH%M CHECK:
W Measure voltage between terminal STA of engine ECU connec-

tor and body ground during cranking.
OK:
() (+) Voltage: 6.0 V or more

A04968

problem symptoms table (See page DI-25).

OK> Proceed to next circuit inspection shown on

@

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

@

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

NG> Repair or replace harness or connector.
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DI8BNX-01

A/C Signal Circuit

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

WIRING DIAGRAM

N Engine ECU
A/C Amplifier e ™

8

2
3
por [T T o

*1. E9 Australia

E7 South Africa \_ J
*3 . L-Y Australia, South Africa - F&T:a"tan? South Afr
H . ustralia, Sou rica
Y Thailand IN1 Thailand .

INSPECTION PROCEDURE
When using hand-held tester

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

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

CHECK:
Read A/C signal on the hand-held tester while A/C compressor is ON.
OK.:
A/C switch condition OFF ON

A/C signal OFF ON

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-25).
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2 Check voltage between terminal AC1 of engine ECU and body ground.

@STA ACH
A\

DDDDDDDDDDD[WJDDDDD Do\ 0U0R0|N000000000
(00000000000 00000000 00000 00000000000

o

4969

PREPARATION:

(@) Remove the glove compartment door.

(b) Start the engine.

CHECK:

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

NG

OK:
A/C switch condition Voltage
ON Below 1.5V
OFF 75-14V

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

3 [ Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-19).

OK

NG> Repair or replace harness or connector.

Check and replace A/C amplifier.

When not using hand-held tester

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

@ STA ACH
N\

DDDDDDDDDDD[WJDDDDD Do\ 0U0R0|N000000000
(00000000000 00000000 00000 00000000000

o

4969
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PREPARATION:

(@) Remove the glove compartment door.

(b) Start the engine.
CHECK:

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

OK:
A/C switch condition Voltage
ON Below 1.5V
OFF 75-14V
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OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-25).
NG

2 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-19).

NG> Repair or replace harness or connector.

OK

Check and replace A/C amplifier.
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DI115-04

A/B[Cut[Control[Circuit

CIRCUIT[PESCRIPTION

This circuit cuts air conditioning operation during vehicle acceleration in order to increase acceleration per-
formance. During acceleration with the vehicle speed at 30 km/h (19 mph) or less and accelerator pedal
opening angle at 45° or more, the A/C magnetic switch is turned OFF for several seconds.
The air conditioning is also controlled by the ECU out putting the engine coolant temperature to A/C amplifier.

WIRING[PIAGRAM

A/C Amplifier

3 L-B

1

ACT

*1

*2

8
e

: E9 Australia

E7 South Africa
E6 Thailand

: ID1 Australia, South Africa

IN1 Thailand

Engine ECU
4 )
ACT
\- J
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INSPECTION PROCEDURE
When using hand-held tester

1 | Connect the hand-held tester and check operation of air conditioning cut con-
trol.

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

@

2 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-19).

problem symptoms table (See page DI-25).

OK> Proceed to next circuit inspection shown on

NG> Repair or replace harness or connector.
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3 [ Check voltage between terminal ACT of engine ECU and body ground.
STA PREPARATION:
@ ACT (@) Remove the glove compartment door.
\ (b) Start the engine.
CHECK:
‘DHEHHBHHEHHH%HBHBHDQMHS DHDLHBHHBHBD Measure voltage between terminal ACT of engine ECU con-
\\\t\iﬂ/ \w‘f// nector and body ground when A/C switch is turned to ON and
OFF.
O\ ) oK.
4970 A/C switch condition Voltage
ON 9-14V
OFF 0-3V

NG> Check and replace A/C amplifier.

@

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

When not using hand-held tester

1 [Check voltage between terminal ACT of engine ECU and body ground
(See page DI-111, Step 3).

(See page IN-19).

OK> Check and replace engine ECU

@

2 | Check voltage between terminal THWO of engine ECU and body ground
(See page DI-109, Step 4).

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

5L-E ENGINE SUP (RMB817E)



5L-E Pages From Supplement
[TO MODEL INDEX |

DI-112
DIAGNOSTICS - ENGINE

3 [ Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-19).

NG> Repair or replace harness or connector.

OK

Check and replace A/C amplifier.

5L-E ENGINE SUP (RMB817E)
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DI8NY-01

Diagnostic Connector (DLC3) Circuit

CIRCUIT DESCRIPTION

Terminals TC and CG are located in the DLC3.
The DLC3 is located under the finish lower panel. When terminals TC and CG are connected, DTC in 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 DLCS3. This terminal is used by the M-OBD communication with hand-

held tester.

5L-E ENGINE SUP (RMB817E)
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WIRING DIAGRAM

*1 . E10 Thailand Made

\H/
E6 Except Thailand Made =

Australia: Combination_ Meter
Center J/B (Check Engine)
1 5 5 8 5
R-L R-L P
3D 3D C1o+-{(c1o W
Driver Side J/B Ignition Switch Driver Side J/B
2 GAUGE 5 R W ] "
1F OO 1H 5 1H 1
W
J5
. Junction
Engine Room J/B DLC3 Connector
AMA1 13 v v 4
2 roao ! TC *1 )TC
2 | OO | C C
ALT 5 7R R 15
1] | 1
o0 SIL B B (*! ) SIL
OBD 5 4 W.B
2)&— o} 3(@) BAT CGo——)
—
16
22( 3E
Y, GR-L (i)
N\ 4 Center
(1] 18 J/B
GR-L 21( 3E)
A W-B
J3
Junction
Connector
Battery

A15532
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DIAGNOSTICS - ENGINE
South Africa: Y3 Combination Meter
Junction (Check Engine)
Connector ) —
v c c 5 8 p 5
C-@-{® w
Driver Side J/B Ignition Switch Driver Side J/B
2 GAUGE 5 W 1 1
1F TogVe' 1H 5 1H 11
W
J8
. Junction
Engine Room J/B DLC3 Connector
AM1 13 V v 4
2 2 fo~o] 1 TC 5 ~—(E5)TC
ALT 5 7 R R 15
1
| O%OI SIL A A (E5 ) SIL
, OBD , 4
2 oo " 2(2) BAT CG
16
W GR-L
N
| IA2| 18
W-B
GR-L

Battery

A15540
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DIAGNOSTICS - ENGINE
Thailand: Combination Meter
(Check Engine)
)
vy 5 8 p 5
C- @D w
Driver Side J/B |gn|t|on Switch Driver Side J/B
GAUGE
: FoaVe! 15H R W 1:-| 1|1
1F 2 5
W
J24
Engine Room J/B DLC3 Junction
Cannector 4
AMA1 13 v v
2
2 ouill TC = (E7)TC
ALT 5 7 R R 15
1
|g%0| SIL Y (E7 ) SIL
1 OBD 2 4
2 )&+l 3(2) BAT CG¢~———
—
16
W GR-L
N
1J4| 7
W-B
GR-L
T Battery
- \IL/
\—

A15541
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DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE

1 | Check the check engine warning light condition.

Fl2547

PREPARATION:

(@)  Turn the ignition switch ON.

(b) Using SST, connect the terminals TC and CG of DLC3.
SST[] 09843H18020

CHECK:

Check the check engine warning light condition.

OK:

Check engine warning light : Blinking

HINT:

If this inspection OK and there is no hand-held tester, do not

need to do the following steps and this circuit is OK. Proceed

to next circuit inspection shown on problem symptom table

(See[page[DIER5).

OK> Go to step 7.

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

TC

a

E

CG

A04971

5L-E ENGINE SUP (RMB817E)

PREPARATION:
Turn the ignition switch ON.
CHECK:
Measure the voltage between terminals TC and CG of DLC3.
OK:

Voltage : 9 - 14V

OK> Go to step 5.
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DI-118
DIAGNOSTICS - ENGINE

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

@

4 | Check for open and short in harness and connector between terminal TC of
DLC3 and terminal TC of engine ECU (See page IN-19).

NG> Repair or replace harness or connector.

NG> Repair or replace harness or connector.

OK
~—

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

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

ON PREPARATION:
@ W (@) Remove the glove compartment door.
' (b) Disconnect the connector of engine ECU.
e J ()  Turn the ignition switch ON.
£ AN CHECK:
AR a0 Measure voltage between terminal W of engine ECU connector
(+) and body ground.

A04972 Voltage :9-14V

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

5L-E ENGINE SUP (RMB817E)
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DI-119

DIAGNOSTICS - ENGINE

6 [ Check the bulb of check engine warning light.

@

NG> Replace bulb.

Check for open in harness and connector between terminal W of engine ECU and combination
meter (See page IN-19).

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

@

problem symptom table (See page DI-25).

YES> Proceed to next circuit inspection shown on

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

@ON

O

DLC3

—n-l“il—n—/

-

BATT : ;/7

A04973

@

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

nector between terminal BATT of DLC3 and fus-
ible link block (See page IN-19).

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

Check for open and short in harness and connector between terminal SIL of DLC3 and terminal
SIL of engine ECU (See page IN-19).

5L-E ENGINE SUP (RMB817E)
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DI3SF-02

Neutral Start Switch Circuit (only for vehicles with A/T)

CIRCUIT DESCRIPTION

The neutral start switch goes on when the shiftlever is in the N or P shift position. When it goes on the terminal
NSW of the engine ECU is grounded to body ground via the starter relay thus the terminal NSW voltage be-
comes 0 V. When the shiftleverisin the D, 2, L or R position, the neutral start switch goes off, so the voltage
of the engine ECU terminal NSW becomes battery positive voltage, the voltage of the engine ECU internal
power source.

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

WIRING DIAGRAM

Ignition Switch

B 5 @7—<7From Battery Engine ECU

(" N

1 2 6 22
> > P N7 (N A = NTYY
STA =]
Engine Room R/B
P
6
Neutral
Start
. \. J
From W : Switch
Battery Engine Room R/B P-L
, B-W , STRLY 2
H 4 4 P-L
W-B 4 v-y 17
4 4 1J4 K<
B-W A
J1 Junction Connector
1
S2 A \W-B

ISR

A15542
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DIAGNOSTICS - ENGINE

INSPECTION PROCEDURE

HINT:
This diagnosis chart is based on the premise that the engine is being cranked under normal conditions. If

the[éngine[dloes[hot[¢rank,[proceed[io[ihe[problem[$ymptoms[iable[dn[page[DIHE5.

1 Check neutral start switch.

PREPARATION:
Disconnect the neutral start switch connector.

CHECK:
Check continuity between each terminal shown below when the

shift lever is shifted to each position.

OK:
Q Shift position Terminal No. to continuity

P 5-6 2-7

Q07545 R o_8 ~
N 5-6 2-9
D 2-10 -
2 2-3 -
L 2-4 -

NG> Replace neutral start switch.

5L-E ENGINE SUP (RMB817E)
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2 Check voltage between terminal NSW of engine ECU connector and body
ground.

PREPARATION:
(@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
Ili‘l Hj!Hi WH Hﬁ! T O oo CHECK:
ﬁ / Measure voltage between terminal NSW of engine ECU con-

\\\\’ﬁ?\/ \\l nector and body ground after the shift lever is moved to the fol-
lowing positions.
OK:
Shift lever position PorN L,2,DorR

Voltage 0-3V 9-14V

(See page IN-19).

OK> Check and replace engine ECU

NG

Check for open and short in harness and connector between neutral start switch and
engine ECU (See page IN-19).

5L-E ENGINE SUP (RMB817E)
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INJECTIONTIMING . ...t EM-1
IDLE SPEED AND MAXIMUM SPEED ...... EM-2
CYLINDERHEAD ............coiiiiiann. EM-3
CYLINDERBLOCK . ... EM-11
REFER[TOFOLLOWING[RERAIBR[MANUALS]
Manual Name Pub. No.
2L, 3L Engine Repair Manual RM520E
2L, 2L-T, 3L, 5L Engine Repair Manual Supplement RM582E
(Aug., 1997)

NOTE: The above pages contain only the points which differ

from the above listed manuals.
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EM-1
INJECTION TIMING

Y
AR
AT TS
\y ;\@ \
] JQ
\(jx‘\(\ﬁ ,g'(:@
o D, ®) A .\'(&
SIS\ GRS T
== =4 )
Z ™ P /b
v / I L / AA124

5L-E ENGINE SUP

(RM817E)

INJECTION[TIMING
INSPECTION

1.0

EMOHS-02

INSPECTINJECTION[TIMING

Using mirror, check that the punching line of the injection pump
flange and the punching line of the timing belt case aligned.

ADJUSTINJECTION[TIMING
Loosen these nuts and bolt:

S Bolt holding injection pump to injection pump stay. :
S 2 nuts holding injection pump to timing belt case.
Align the punching line by slightly tilting the injection

pump.

Tighten these nuts and bolt:

S 2 nuts holding injection pump to timinig belt case.
Torque: 20.5 N-m (210 kgf-cm, 15 ft-1bf)

S Bolt holding injection pump to injection pump stay.
Torque: 26 N-m (270 kgf-cm, 19 ft-1bf)
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EM-2
IDLE[SPEED[ANDMAXIMUM[SPEED
INSPECTION

1.[] INITIAL[CONDITIONS
Engine at normal operating temperature.

=z

(b) Air cleaner installed.

(c) All pipes and hoses of air induction system connected.
(d)  All accessories switched OFF.

(e) All vacuum lines properly connected.

()  ECD system wiving connectors fully plugged.
(g) Valve clearance set correctly.

(h)  Injection timing set correctly.

2[[] CONNEQT[TACHOMETER

3.[] INSPECTDLE[SPEED

(@) Start the engine.

(b) Check the idle speed.

Idle speed: 720 - 820 rpm
If the idle speed is not as specified, check the troubleshooting in DI section.
4.[] INSPECTMAXIMUM[SPEED
(@) Depress the accelerator pedal all the way.
(b) Check the maximum speed.
Maximum speed: 4,770 - 5,030 rpm
If the maximum speed is not as specified, replace the injection pump.

5L-E ENGINE SUP (RMB817E)
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EM-3
ENGINE MECHANICAL - CYLINDER HEAD
COMBONENTS
No.1 Timing Timing Belt
Belt Cover Gasket
Drive Belt o -
Water Pu‘mp Pulley Yy
E d Fluid | 235 (2,400, 173) | T
an and Flui -
Coupling Assembly Crankshaft Pulley .-
Collar
__.---~""QilFiller Cap 8 Glow Plug Wire
e 2 ___ Glow Plug
o &P D Glow Plug 8 iz Connector
| No.2 Cylinder e : ? & —— Spacer
Head Cover ,"

., | N-m (kgf-cm, ft-Ibf) | : Specified torque

A15209

5L-E ENGINE SUP (RMB817E)
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EM-4
ENGINE MECHANICAL - CYLINDER HEAD
Cylinder
Head Cover
Pipe |
Clamp
Injection
Pipe
Gasket
Pipe
——9
3 z Gasket
Exhaust EGR Pipe o
Heat Manifold = Gasket — Injection Nozzle
Insulator ®¥64 (650, 47)

1st 78 (800, 58)
2nd Turn 90°
3rd Turn 90°

!

z Gasket

Cylinder Head
Assembly

No. 2 Timing belt

Nozzle seat

z Gasket

A

JD@@

EGR Valve Adapter

Throttle Body
z Gasket
z Cylinder Head

Fuel Hose

-
-
-

LH
Engine Ha

% n\g\é\r:

Water Outlet and

| N-m (kgf-cm, ft-Ibf) | : Specified torque _
Outlet Housing Assembly

vy Z Non-reusable part

1‘\\\\\\ ,
© ; )
e |

@y<—— Water Temp. Sender

19 (195, 14)

z Gasket

Intake Manifold

AW

Engine Wire

Gauge Connector

A15208

5L-E ENGINE SUP (RMB817E)
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25 (255, 18)

WCamshaﬂ Bearing Cap
% %7 Camshaft Bearing

auiZD
@D

Camshaft

C 3 Adjusting Shim

@@ @7Valve Lifter

&—— Keeper
@—Spring Retainer

(S)

= .
p=7——— \/alve Sprin
s -

==
& Spring Seat
@72 Oil Seal

Camshaft Oil Seal Retainer

LS

m’ - ~
O o>

z Gasket

z Oil Seal o mbustion Chamber—@

Valve

| N-m (kgf-cm, ft-Iof) | : Specified torque
Z Non-reusable part
L Precoated part

p={—— =z Valve Guide Bushing

Cylinder Head l L Semi-Circular Plug

S04371
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EM-6
ENGINE MECHANICAL - CYLINDER HEAD
RENPDVAL
HINT:

If replacing the timing belt before the timing belt warning light
comes on, (light comes on after 100,000 km of driving), be sure
to reset the timing belt counter of the speedometer to zero.
1 DRAIN[ENGINE[CODLANT
2. REMOVE[PCV[HOSE
3.0 Ww/EGR:

REMOVE[EGRIVALVE[AND[EGR[ADAPTER

(@) Loosen the union nut holding the EGR valve to the EGR

Qbr‘é ) \ _— pipe.

pa-s: /& u}"
=

o

2D
T
0o S by o
N2
15205
(b) Remove the 2 bolts, 4 nuts, EGR valve and EGR adapter

| = S~
& //yf} K\ ‘JJ and gasket.
iu‘- = )

4[] RENONE[THRONTLEBODY
(SEepade[FDHS)

5 RENONE[NO[RCYLINDERMHEAD[CONER
(See[Pub.[No.[RM520E[on[pageEGFH30)

6.[] REMOVE[GLOW[PLUGS
(See[Pub.[No.[RM520E[on[pageEGFH30)

70 RENONE[DPRIVE[BELTS{FAN,[FLUID[COUPLING[ASE]
SENIBLY[AND[WATER[PUMP[PULLEY
(See[Pub.[No.[RM520E[on[pageEGHI62)

8[[] RENONE[TIMINGBELT
(See[Pub.[No.[RM520E[on[page[EGFHZA1)

9] RENIOVE[CAMSHAFT[TINING[PULLEY
(See[Pub.[No.[RM520E[on[page[EGFHA2a)

10 REMONENJECTION[NOZZLES
(See[Pub.[No.[RM520E[on[page[EGHI1)

11{] REMOME[NO[2TIMINGBELT[COVER
(See[Pub.[No.[RM520E[on[page[EGFH31)

12.[] RENIONE[[WATER[IOUTLEMJANDHOUSINGI[]AS-
SEMBLY
(See[Pub.[No.[RM520E[on[page[EGFH31)

5L-E ENGINE SUP (RMB817E)
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EM-7

ENGINE MECHANICAL - CYLINDER HEAD

1Bl REMONME[H[ENGINE[HANGER
(See[Pub.[No.[RM520E[on[page[EGF31)
14.[] REMOVE[INTAKE[MANIFOLD[ASSEMBLY
(See[Pub.[No.[RM520E[on[page[EGF31)
15[ REMIOMEEXHAUSTMANIFOLD
(See[Pub.[No.[RM520E[on[page[EGH32)
16l REMONME[CYLINDERHEAD[CONER
(See[Pub.[No.[RM520E[on[page[EGH32)
17.[] REMOVE[CYLINDER[HEAD[ASSEMBLY
(See[Pub.[No.[RM520E[on[page[EGH32)

5L-E ENGINE SUP (RMB817E)
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ENGINE MECHANICAL - CYLINDER HEAD

EM2011

5L-E ENGINE SUP (RMB817E)

EM1MK-01

INSPECTION
INSPECT[CAM[LOBES
Using a micrometer, measure the cam lobe height.
Standard cam lobe height:
Intake
54.890 - 54.910 mm (2.1610 - 2.1618 in.)
Exhaust
54.990 - 55.010 mm (2.1650 - 2.1657 in.)
Minimum cam lobe height:
Intake
54.39 mm (2.1413 in.)
Exhaust
54.49 mm (2.1453 in.)
If the cam lobe height is less than minimum, replace the cam-
shaft.
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EM-9

ENGINE MECHANICAL - CYLINDER HEAD

5L-E ENGINE SUP (RMB817E)

INSTALLATION

1.[] CHECK[PISTON[PROTRUSION[JAND[ISELECT]]
CYLINDER HEAD GASKET
(See[Pub.[No.[RM520E[on[pageEGFA8)
SETNO[CYLINDER[TO[90 BTDC/GONIPRESSIDN
(See[Pub.[No.[RM520E[on[page[EGFA9)
INSTALLCYLINDER[HEAD
(See[Pub.[No.[RM520E[on[pageEGFA9)
INSTALLCYLINDER[HEAD[COVER
(See[Pub.[No.[RM520E[on[pageEGHT0)
INSTALL[EXHAUSTMANIFOLD
(See[Pub.[No.[RM520E[on[page[EGHT0)
INSTALLINTAKE[MANIFOLD[ASSEMBLY
(See[Pub.[No.[RM520E[on[pageEGHT0)
INSTALL[1H[ENGINE[HANGER
(See[Pub.[No.[RM520E[on[page[EGHT1)
INSTALLWATER[OUTLET[JAND[JOUTLET[HOUSING
ASSEMBLY
(See[Pub.[No.[RM520E[on[page[EGHT1)
INSTALL[NO[R[TIMINGBELT[COVER
(See[Pub.[No.[RM520E[on[page[EGHT1)
INSTALLANJEGTION[NOZZLES
(See[Pub.[No.[RM520E[on[page[EGHT1)
11{] INSTALL[THROTTLE[BODY

(SEepade[FDHE)

2(
3.0
4.0
SHI
6.0
7
8.0

9l
101

12.[] w/[EGR:

INSTALLEGR(VALVE[AND[EGR[ADAPTER
Install the new gasket, EGR valve and EGR pipe with the 2
bolts, 4 nuts and union nut.

Torque: 13 N-m (130 kgf-cm, 9 ft:Ibf) for bolts

19 N-m (195 kgf-cm, 14 ft-Ibf) for nuts

108 N-m (1100 kgf-cm, 79 ft:1bf) for union nuts

18 INSMALL[CAMSHAFT[TIMING[PULLEY
(See[Pub.[No.[RM520E[on[page[EGHZ5)

14.[] INSTALL[TIMING[BELT
(See[Pub.[No.[RM520E[on[pageEGHZ6)

15.[] INSTALLWATER[PUMP[PULLEY,[FAN, FLUID[COUf]
PLING[ASSEMBLY[AND[PRIVE[BELTS
(See[Pub.[No.[RM520E[on[page[EGH164)

160 INSTALL[GLOW[PLCUGE
(See[Pub.[No.[RM520E[on[page[EGHT1)
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ENGINE MECHANICAL - CYLINDER HEAD

170 INSTALLINO[R[CYLINDERHEAD[COVER
(See[Pub.[No.[RM520E[on[page[EGHT?2)

1Bl INSTALL[PGV[HOSE

1801 FIOLWITHENGINE[CODLANT

20 SMARTENGINE[AND[CHECQK[FOR[LEAKS

21.[] RECHECK[ENGINE[COOLANT[LEVEL[AND[DIL[LEVEL

5L-E ENGINE SUP (RMB817E)
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EM-11

ENGINE MECHANICAL - CYLINDER BLOCK

CYLINDER[BLOCK

DISASSEMBLY
REMOVE[CRANK[POSITIONSENSOR

(@) Disconnect the connector.
(b) Remove the bolt, crank position sensor.

EM1MM-01

5L-E ENGINE SUP (RMB817E)
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EM-12
ENGINE MECHANICAL - CYLINDER BLOCK

EM1MN-01

REASSEMBLY
INSTALL[CRANKPOSITONSENSOR

(@ Install a new O-ring and crank position sensor with bolt.
Torque: 5 N-m (51 kgf-cm, 4 ft:1bf)
(b) Connect the connector.

5L-E ENGINE SUP (RMB817E)
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EMISSION CONTROL

PARTSLAYOUITAND EC-1

SCHEMATIC DRAWING ................ EC -2
POSITIVE CRANKCASE VENTILATION

(PCV)SYSTEM ...t EC-3
EXHAUSTGASIREGIRCULATIDN

(EGR)SYSTEM . ... ECH4
On vehicle inspection EC - 4/5
Components EC-6

Inspection EC-7
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EC-1

EMISSION CONTROL - PARTS LAYOUT AND SCHEMATIC DRAWING
PARTS LAYOUT AND SCHEMATIC DRAWING
LOCATION

EGR Valve
Engine ECU
Acclerator Pedal Position Sensor Intake Air Pressure Sensor
Vacuum Damper
Intake Air Temperature Sensor
N e
. ‘ E-VRV forEGR
= Va
Water Temperature Sensor
Vacuum Pump ( (/
Engine Speed Sensor

Y B13281

5L-E ENGINE SUP (RMB817E)
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EC-2
EMISSION CONTROL - PARTS LAYOUT AND SCHEMATIC DRAWING
DRAWING
Throttle Full
Switch
Throttle Body
(—\ Vacuum Pump
ﬁ r
-l
Vacuum Damper
Throttl (1 ﬁﬂ—l Sl
rottle 17 e
Control L @ E
Motor
—0
E-VRYV for EGR
Engine Speed
Sensor
Injection Pump
Accelerator Pedal -
ccelerator Peda .
Position Sensor » Engine ECU |
Intake Air Water
Temperature Temperature
Sensor Sensor
Intake Air
Pressure Sensor
Y B13275

5L-E ENGINE SUP (RMB817E)
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EC-3

EMISSION CONTROL - POSITIVE CRANKCASE VENTILATION (PCV)

SYSTEM

4

S

L=
A

L

B06104

5L-E ENGINE SUP (RMB817E)

POSITIVE CRANKCASE
VENTILATION (PCV) SYSTEM

INSPECTION
VISUALLY INSPECT HOSE AND CONNECTION
Check for cracks, leaks or damage.

EC09C-03
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EMISSION CONTROL - EXHAUST GAS RECIRCULATION (EGR) SYSTEM

B06839

5L-E ENGINE SUP (RMB817E)

EXHAUST GAS RECIRCULATION
(EGR) SYSTEM

ON-VEHICLE INSPECTION

HINT:

In a malfunction where the EGR system is always on, black
smoke or white smoke may be output from the exhaust pipe. If
this occurs, inspect the EGR system also.

NOTICE:

Always stop the engine when installing or removing the
vacuum gauges, or removing the vacuum hoses.

EC0J0-01

1. INSTALL VACUUM GAUGE
Using a 3 way connector, connect a vacuum gauge to the hose
between the EGR valve and E-VRV.

2. INSPECT SEATING OF EGR VALVE

Startthe engine and check that the engine starts and run atidle.

3. INSPECT COLD ENGINE CONDITION

(@ The coolant temperature should be below 20°C (64°F).

(b) Check that the vacuum gauge indicates 0 at idle.

4. INSPECT HOT ENGINE CONDITION

(@) Warm up the engine, the coolant temperature should be
above 70°C (104°F) and below 96°C (205°F).

(b) Check that the vacuum gauge indicates about more than
28.0 kPa (210 mmHg, 8.3 in.Hg) at idle.

() Check that the vacuum gauge indicator increases about
more than 28.0 kPa (210 mm Hg, 8.3 in.Hg) at 1,500 rpm.

(d) When the accelerator pedal is quickly depress to the full
open, check that the vacuum gauge indicator drops mo-
mentarily.

(e) Keep the engine speed at more than 4,000 rpm.

(f)  Check that the vacuum gauge indicates 0.

(@) When the accelerator pedal is releaced, check that the
vacuum gauge indicator drops momentarily while the en-
gine speed decreases from more than 4,000 rpm to idle.

5. REMOVE VACUUM GAUGE
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EMISSION CONTROL - EXHAUST GAS RECIRCULATION (EGR) SYSTEM

\@\//

- \ a@ / / Vacuum
Disconnect )}~ Gauge
.
Y K B06622

5L-E ENGINE SUP (RMB817E)

6. CHECK OUTPUT VACUUM WITH VACUUM GAUGE

(@) Connect a vacuum gauge to the output pipe.

(b) Warmupthe engine and check that the vacuum gauge in-
dicates above 86.7 kPa (650 mmHg, 25.59 in.Hg).

If a problem is found, repair the vacuum pump.
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EMISSION CONTROL - EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EC09G-03

COMPONENTS

7 TS
n/i L /R :

P

& |
13 (130, 9) |
b

E-VRV for EGR

Air Pipe Sub-Assembly

19 (195, 14)

| N-m (kgf-cm, ft-Ibf) |: Specified torque
vy Z Non-reusable part

B13279

5L-E ENGINE SUP (RMB817E)
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EC-7

EMISSION CONTROL - EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EC0J1-01

INSPECTION

1. INSPECT EGR VALVE

(@) Remove the EGR valve.

(b)  When a vacuum of 26.7 kPa (200 mmHg, 7.88 in. Hg) is
applied to the diaphragm chamber, check that the shaft
rises up and that air flows from IN to OUT.

) — () When applying more than 67 kPa (500 mmHg, 19 in. Hg)

of the vacuum, check if there is any leakage of the vacu-
B06625 um.

(d) Check the valve for sticking and heavy carbon deposits.

If a problem is found, replace it.

(e) Reinstall the EGR valve with the new gasket.

2. INSPECT E-VRV FOR EGR (See page ED-11)

3. INSPECT ACCELERATOR PEDAL POSITION SEN-
SOR (See page DI-40)

4. INSPECT ENGINE SPEED SENSOR (See page
ED-17)

5. INSPECT INTAKE AIR TEMPERATURE SENSOR (See
page ED-14)

6. INSPECT WATER TEMPERATURE SENSOR (See
page ED-12)

7. INSPECT THROTTLE FULL SWITCH (See page
ED-3)

8. INSPECT THROTTLE CONTROL MOTOR (See page
ED-3)

5L-E ENGINE SUP (RMB817E)
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ELECTRONIC CONTROL DIESEL

ECD[BYSTEM[JPrecaution.............. EDHI
THROTTLEBODY[] ... EDHB
TIMING CONTROLVALVE ................ ED-7
SPILL CONTROLVALVE .................. ED-8
ECD MAIN RELAY ........... ..o ED-9
E- VRV FOR EGR ED-10 Inspection .. ED-11
WATER[TEMPERATORE[SENSOR(]........ EDHI2
FUEL TEMPERATURE SENSOR .......... ED-13
INTAKE AIR TEMPERATURE SENSOR .... ED-14
INTAKE[AIR[PRESSURE[SENSOR(]. ....... EDFHI5/16
ENGINE SPEED SENSOR ................ ED-17
CRANKSHAFT POSITION SENSOR ....... ED-18
ACCELERATOR[PEDAL POSIMMNPBENSOR EDHI9

INSPECTION EDFR0
ACCELERATOR PEDAL CLOSED

POSITIONSWITCH .................... ED-21
INJECTION PUMP CORRECTION UNIT .... ED-22

ENGINE[ECUQ. ......ccoviiii

EDFE3/26
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ED-1

ELECTRONIC CONTROL DIESEL - ECD SYSTEM

ECD[SYSTEM

PRECAUTION

HINT:

S Any DTC code retained by the computer will be erased
when the negative (-) terminal cable is removed from the
battery.

S Therefore, if necessary, read the diagnosis before remov-
ing the negative (-) terminal cable from the battery.

1.] BEFORE[WORKING[ION[FUEL[ISYSTEM, DISCON-
NECTINEGATIVE[{(FDITEBMINALCABLE[FRONI[BATE]
TERY

2[[] DO[NOMSMOKE[ORWORKINEAR[AN[OREN[FLAME
WHEN[WORKING[ON[FUEL[SYSTEM

3.] KEEP[PIESEL[FUEL[AWAY[FROM[RUBBER[DR
LEATHER[PARTS

4] AIBINDUCTION[SYSTEM

(@) Separation of the engine oil dipstick, oil filler cap, PCV
hose, etc. may cause the engine to run out of tune.

(b) Disconnection, looseness or cracks in the parts of the air
induction system between the throttle body and cylinder
head will allow air suction and cause the engine to run out
of tune.

5. ELECTRONIC[CONTROL[SYSTEM

(@) Before[temoving[ECD[Wiring[¢onnectors,[ferminals,[étc.,
first disconnect the power by either turning the ignition
switch OFF or disconnecting the negative (-) terminal
cable from the battery.

HINT:

Always check the DTC before disconnecting the negative (-)

terminal cable from the battery.

(b)  When installing the battery, be especially careful not to in
correctly connect the positive (+) and negative (-) cables.

(¢) Do not permit parts to receive a severe impact daring re-
moval or installation. Handle all ECD parts carefully, es-
pecially the engine ECU.

(d) Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal con-
tact can further troubles.

(e) Do not open the engine ECU cover.

(f)  When inspecting during rainy weather, take care to pre-
vent entry of water. Also, when washing the engine
compartment, prevent water from getting on the ECD
parts and wiring connectors.

(g) Parts should be replaced as an assembly.

EDO0OI-04

5L-E ENGINE SUP (RMB817E)
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ED-2
ELECTRONIC CONTROL DIESEL - ECD SYSTEM

(h)  Careisrequired when pulling out and inserting wiring con-
nectors.
(1) Release the lock and pull out the connector, pulling
on the connectors.

Press Down

P03244 B01172

(2)  Fully insert the connector and check that it locked.

()  When inspecting a connector with a volt/ohmmeter.

Insert (1) Carefully take out the water-proofing rubber if it is

) a water-proof type connector.

(2) Insertthetestprobe intothe connector from the wir-
ing side when checking the continuity, amperage or
voltage.

(83) Do not apply unnecessary force to the terminal.

(4) After checking, install the water-proofing rubber on
the connector securely.

P03245 B01173

5L-E ENGINE SUP (RMB817E)
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THROTTLE BODY

1. ON VEHICLE INSPECTION ED-3

2. COMPONENTS ED-4

3. REMOVAL ED-5

4. INSTALLATION ED-6
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ED-3

ELECTRONIC CONTROL DIESEL - THROTTLE BODY

Ohmmeter
)
QO

B13265

Ohmmeter

QO

13266

5L-E ENGINE SUP (RMB817E)

THROTTLE BODY
ON-VEHICLE INSPECTION

1.
a)

(
(0)

EDO2R-03

INSPECT THROTTLE FULL SWITCH

Disconnect the throttle full switch connector.

Using an ohmmeter, check the continuity between the ter-
minals.

Throttle Valve Continuity

Fully closed No continuity

Fully open Continuity

Reconnect the throttle full switch connector.

INSPECT THROTTLE CONTROL MOTOR

Disconnect the throttle control motor connector.

Using an ohmmeter, measure the resistance between ter-
minals 1 and 2, 3 and 2, 4 and 5, and 6 and 5.
Resistance: 18 - 22 Q at 20°C (68°F)

Reconnect the throttle control motor connector.
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ED-4
ELECTRONIC CONTROL DIESEL - THROTTLE BODY

COMBDNENTS

ED04H-01

12 (120, 9)

L S ' Check Connector
& l S
Intake Air Connector Bracket (57 % -]

o

o .

> | , % J— Wire Harness Clamp

Throttle Full Switch Connector

Throttle Body Assembly

Z Gasket
Throttle Control Motor Connector

| N-m (kgf-cm, ft-Ibf) | : Specified torque

v Z Non-reusable part B13267

5L-E ENGINE SUP (RMB817E)
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ED-5

ELECTRONIC CONTROL DIESEL - THROTTLE BODY

EDO04I-01

RENIOMAL

RENIOVE[THRONTLEBODY[ASSEMBLY

(@) Disconnectthe check connectorfromthe throttle body as-
sembly.

(b) Remove the bolt and intake air connector bracket.
(c) Disconnect the 2 connectors.

(d) Remove the 3 nuts and wire harness clamp.

(e) Remove the throttle body assembly and gasket.

5L-E ENGINE SUP (RMB817E)
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ELECTRONIC CONTROL DIESEL - THROTTLE BODY

ED04J-01

INSTALLATION

INSTALLTHRONTLE[BODY[ASSEMBLY

(@) Install the gasket, throttle body assembly and wire har-
ness clamp with the 3 nuts.
Torque: 12 N-m (120 kgf-cm, 18 ft:1bf)

(b) Connect the 2 connectors.

(¢) Install the intake air connector bracket with the bolt.

(d) Connect the check connector.

5L-E ENGINE SUP (RMB817E)
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ED-7
ELECTRONIC CONTROL DIESEL - TIMING CONTROL VALVE

TIMING CONTROL VALVE

INSPECTION

INSPECT TIMING CONTROL VALVE

(@) Disconnect the timing control valve connector.

(b) Using an ohmmeter, measure the resistance between the
terminals.
Resistance: 10 - 14 Q at 20°C (68°F)

If the resistance is not specified, replace the injection pump as-

EDO04K-01

sembly[{See[page[FUHT).

(¢) Inspect the timing control valve solenoid operation.
(1) Connect the battery positive the terminal to the tim-
ing control valve terminal +B.
(2) Connect the battery negative terminal to the timing
control valve terminal TCV.
(8) Check that the solenoid makes a “clicks” sound.
If operation is not as specified , replace the timing control valve.
NOTICE:
y TCV ™~ Bisize| ® Do not apply voltage for more than 30 seconds to

avoid burning out the timing control valve solenoid.
» If repeating this step, wait until the solenoid coils be-

come cool enough that it can be touched by hand.
(d) Reconnect the timing control valve connector.

5L-E ENGINE SUP (RMB817E)
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ED-8
ELECTRONIC CONTROL DIESEL - SPILL CONTROL VALVE

SPILL CONTROL VALVE

INSPECTION
INSPECT SPILL CONTROL VALVE
(@) Disconnect spill valve connector.

(b) Using an ohmmeter, measure the resistance between the
terminals.
Resistance: 1 - 2 Q at 20°C (68°F)
If the resistance is not specified, replace the injection pump as-
sembly[{See[page[FUHT1).
() Reconnect the spill valve connector.

EDO02U-03

5L-E ENGINE SUP (RMB817E)
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ED-9

ELECTRONIC CONTROL DIESEL - ECD MAIN RELAY

EDO4L-01

INSPECTION
1.0 REMOVE[ECD[RELAY

ECD MAIN RELAY
WECD Relay e

Continuity 2.[1 INSPECT[ECD[RELAY
on ; (@) Inspect the ECD relay continuity.
mmerer ] 2 Ohmmeter (1)  Using an ohmmeter, check that there is continuity
5 . betwegn .termlnals 1 and 2.
Q If there is no continuity, replace the ECD relay.
Q Q (2) Check that there is no continuity between terminals
3 3 and 5.

_ If there is continuity, replace the ECD relay.
No Continuity
S04970

(b) Inspect the ECD relay operation.
(1) Apply battery positive voltage across terminals 1

Ohmmeter and 2.
5 [@) (2) Using an ohmmeter, check that there is continuity
Q Q between terminals 3 and 5.

If there is no continuity, replace the ECD relay.

O ,

Battery

Continuity
S04969

3l REINSTALLEGD[RELAY

ﬁ/ ECD Relay e

5L-E ENGINE SUP (RMB817E)
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ED-10
ELECTRONIC CONTROL DIESEL - E-VRV FOR EGR

E-MRV[FOR[EGR
COMBONENTS

OOOOOOO

Vacuum Hose
(from Vacuum Pump)

5L-E ENGINE SUP (RMB817E)
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ED-11

E-VRV FOR EGR

Ohmmeter,

00

Continuity

B05587

Ohmmeter

00

No Continuity {

B05591

Vacuum
/

B05592

/\7acuum

B05593

5L-E ENGINE SUP (RMB817E)

ECODA-02

INSPECTION
1. REMOVE E-VRV
2. INSPECT E-VRV FOR OPEN CIRCUIT
Using an ohmmeter, measure the resistance between terminals
as shown.
Resistance: 46 - 50 Q at 20°C (68°F)
If the resistance is not specified, replace the E-VRV.

3. INSPECT E-VRV FOR GROUND

Using an ohmmeter, check that there is no continuity between
terminals and E-VRV body.

If there is continuity, replace the E-VRV.

4. INSPECT E-VRV FOR AIR TIGHTNESS

Check that when vacuum is applied to the vacuum outlet port
shown, the needle of vacuum pump indicates an increase of
66.7 kPa (500 mmHg, 19.7 in. Hg) or more.

If a problem is found, replace the E-VRV

5. INSPECT E-VRV OPERATION

(@) Apply about 6 V of DC power to the terminals.

(b) Check that when vacuum is applied to the vacuum outlet
port shown, the need does not move.

If operation is not as specified, replace the E-VRV.

6. REINSTALL E-VRV
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ED-12
ELECTRONIC CONTROL DIESEL - WATER TEMPERATURE SENSOR

WATER[TEMPERATURE[SENSOR

I INSPECTION
— f 1{[] DRAIN[ENGINE[CODLANT
&@ 2.[] REMOVE[WATER[TEMPERATURE[SENSOR

(@) Disconnect the water temperature sensor connector.

(b) Using a 19 mm deep socket wrench, remove the water
/ temperature sensor and gasket.
Y B13271

3.0 INSPECTWATERTEMPERATURE[SENSOR
Using an ohmmeter, measure the resistance between the ter-
minals.
OO u Resistance: Refer to the chart graph
= If the resistance is not as specified, replace the water tempera-
ture sensor.
4.1 REINSTALLWATER[TEMPERATURE[SENSOR
(@) Using a 19 mm deep socket wrench, install a new gasket
and the water temperature sensor.
Torque: 25 N-m (250 kgf-cm, 18 ft:1bf)
(b) Connect the water temperature sensor connector.

501 RERICLIWITH[ENGINE[CODLANT

Ohmmeter

Resistance kQ
N

0.5
0.3
0.2+
01L
_50 0 20 40 60 80 100
(-4) (32) (68) (104) (140)(176) (212)
coiaoe Temperature °C (°F) 717074

5L-E ENGINE SUP (RMB817E)
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ED-13

ELECTRONIC CONTROL DIESEL - FUEL TEMPERATURE SENSOR

Resistance kQ
N

0.5
0.3
0.2+
01L
50 0 20 40 60 80 100
(-4) (32) (68) (104) (140)(176) (212)
coiaoe Temperature °C (°F) 717074

5L-E ENGINE SUP (RMB817E)

FUEL TEMPERATURE[SENSOR

INSPECTION

1.] REMOVE[FUEL[TEMPERATURE[SENSOR

(@) Disconnect the fuel temperature sensor connector.

(b) Using a 19 mm deep socket wrench, remove the fuel tem-
perature sensor and O-ring.

2.[1 INSPECTFUELTEMPERATURESENSOR
Using an ohmmeter, measure the resistance between the ter-
minals.
Resistance: Refer to the chart graph
If the resistance is not as specified, replace the fuel tempera-
ture sensor.
3.[] REINSTALLFUELTEMPERATURE[SENSOR
(@) Install a new O-ring to the fuel temperature sensor.
(b) Using a 19 mm deep socket wrench, install the fuel tem-
perature sensor.
Torque: 22.1 N-m (225 kgf-cm, 16 ft:1bf)
() Connect the fuel temperature sensor connector.



ED-14
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ELECTRONIC CONTROL DIESEL - INTAKE AIR TEMPERATURE SENSOR

B09259

Resistance kQ
N

0.5
0.3
0.2+
01L
50 0 20 40 60 80 100
) (32) (68) (10) (120)(176) (212
coiaoe Temperature °C (°F)

217274

5L-E ENGINE SUP (RMB817E)

INTAKE[AIRTEMPERATURE

SENSOR

INSPECTION

1.] REMOVE[INTAKE[AIR[TEMPERATURESENSOR
(@) Disconnect the intake air temperature sensor connector.
(b) Remove the intake air temperature sensor.

EDO031-02

2.[] INSPECTNTAKE[AIR[TEMPERATURE[SENSOR
Using an ohmmeter, measure the resistance between the ter-
minals.

Resistance: Refer to the chart graph
If the resistance is not as specified, replace the intake air tem-
perature sensor.
3l REINSTALLONTAKE[AIRITEMPERATURESENSDOR
(@) Install the intake air temperature sensor.
(b) Connect the intake air temperature sensor connector.
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ED-15
ELECTRONIC CONTROL DIESEL - INTAKE AIR PRESSURE SENSOR
Voltmeter INTAKE[AIR[PRESSURE[SENSOR
Wg ED0AN-01

v INSPECTION
1.[] INSPECT[POWER[SOURCE[VDLTAGE[ORTURBO
D'Sconnect @ PRESSURE[SENSOR
J (a) Disconnect the intake air pressure sensor connector.
- (b)  Turn the ignition switch ON.
N \ (c) Using avoltmeter, measure the voltage between connec-
tor terminals VC and E2 of the wiring harness side.

B05475

Voltage: 4.75 - 5.25 V
(d)  Turn the ignition switch OFF.
(e) Reconnect the intake air pressure sensor connector.

PIM 2.[] INSPECT[SUPPLY[POWER[OF[JTURBO[PRESSURE

;9 SENSOR

e e s Duuuuuuuugn (a) Tgrn the ignition switch ON. . .
| Lo PO g onoana ) (b) Disconnect the vacuum hose from the intake air pressure

Voltmeter WA sensor.
() Connect a voltmeter to terminals PIM and E2 of the en-
DO E2 gine ECU, and measure the output voltage under ambient

atmospheric pressure.

J (d) Apply vacuum to the intake air pressure sensor in 13.3
kPa (100 mmHg, 3.94 in.Hg) segments to 40.0 kPa (300
mmHg, 11.81 in.Hg).

(e)d Measure[he[Voltage[drop[from[$tep[ic)[above[for[¢ach

segment.
Volfage[¢irop:
Applied vacuum Voltage drop
kPa (mmHg, in.Hg) \%
13.3 (100, 3.94) 0.3-05
B03168 26.7 (200, 7.87) 0.6-0.8
2t 819283 40.0 (300, 11.81) 0.95 - 1.45

5L-E ENGINE SUP (RMB817E)
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ED-16
ELECTRONIC CONTROL DIESEL - INTAKE AIR PRESSURE SENSOR
PIM (f)  Using SST (turbocharger pressure gauge), apply pres-
¢ sure to the intake air pressure sensor in 19.6 kPa (0.20
7/ kgf/cm?2, 2.84 psi) segments to 98.0 kPa (1.00 kgf/cm2,
o e gy Pl e (100 ket
Voltmeter NS SST[] 09992H00242
(9)0 MeasureftheNoltage[upfrom[step[{c)@bovefforiéach[seg-
OO0 E2 ment.
l Volfage[up:
g Applied pressure Voltage up
kPa (kgf/cm2, psi) \Y;
19.6 (0.20, 2.84) 0.4-07
39.2 (0.40, 5.69) 0.8-1.2
S 58.8 (0.60, 8.53) 14-18
Disconnect 78.5 (0.80, 11.4) 20-23
98.0 (1.00, 14.2) 25-28
Pressure (h) Reconnect the vacuum hose to the intake air pressure
S sensor.
BosaT? B13264

5L-E ENGINE SUP (RMB817E)
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ED-17

ELECTRONIC CONTROL DIESEL - ENGINE SPEED SENSOR

ENGINE SPEED SENSOR

INSPECTION

INSPECTENGINE[SPEED[SENSOR

(@) Disconnect the engine speed sensor connector.

(b) Using an ohmmeter, measure the resistance between the
terminals.
Resistance: 205 - 255 Q at 20°C (68°F)

If the resistance is not specified, replace the injection pump as-

EDO3F-03

sembly (See page FU-11).
() Reconnect the engine speed sensor connector.

5L-E ENGINE SUP (RMB817E)
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ELECTRONIC CONTROL DIESEL - CRANKSHAFT POSITION SENSOR

5L-E ENGINE SUP (RMB817E)

CRANKSHAFT POSITION SENSOR

INSPECTION

NOTICE:

”Cold” and ”Hot” in the following sentences express the
temperature of the sensors themselves. "Cold” is from
-10°C (14°F) to 50°C (122°F) and ”Hot” is from 50°C
(122°F) to 100°C (212°F).
INSPECT[CRANKSHAFT[POSITIONSENSOR

(@) Disconnect the crankshaft position sensor connector.
(b) Using an ohmmeter, measure the resistance between the

terminals.

Resistance:
Cold 19-32Q
Hot 24 - 37 Q

() Using an ohmmeter, measure the resistance between
TDC- terminal and body.
Resistance: 10 MQ or more
Ifthe resistance is not as specified, replace the crankshaft posi-
tion sensor.
Torque: 5 N-m (50 kgf-cm, 43 in.-Ibf)
HINT:
Apply engine oilto a new O-ring on the crankshaft position sen-
sor, and install them.
NOTICE:
Be careful not drop and shock the sensor.
(d) Reconnect the crankshaft position sensor connector.
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ED-19

ELECTRONIC CONTROL DIESEL - ACCELERATOR PEDAL POSITION SENSOR

ACCELERATOR[PEDAL[POSITION[SENSOR
COMBONENTS

ED040-01

- ) ////Kﬁ\

| 5.0 (50, 43 in.-Ibf) |

Accelerator Pedal
Position Sensor

[
- Accelerator Pedal Closed

SN Position Switch Connector Accelerator Pedal
( 0\ N\ N Closed Position
Accelerator Pedal Switch

Position Sensor Connector
/ ./ ]
w in.-1bf)

Accelerator Pedal Assembly

| 5.0 (50, 43 in.-Ibf)

Accelerator Pedal
| Position Sensor

Accelerator Pedal
Closed Position

Accelerator Pedal Switch

Position Sensor Connector

.
-

" Accelerator Pedal
Closed Position
Switch Connector

| 5.0 (50, 43 in.-Ibf)

Accelerator Pedal Assembly

| N-m (kgf-cm, ft-Ibf) | Specified torque

B13282
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ED-20
ELECTRONIC CONTROL DIESEL - ACCELERATOR PEDAL POSITION SENSOR

ED037-01

INSPECTION
INSPECT[ACCELERATOR[PEDALPOSINONSENSOR((SEE[pake PIHA0)]

5L-E ENGINE SUP (RMB817E)
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ACCELERATOR PEDAL CLOSED POSITION SWITCH

ED-21

Q
OO

B13380

5L-E ENGINE SUP (RMB817E)

ACCELERATOR[PEDAL[CLOSED

POSITION[SWITCH

INSPECTION

EDO038-04

INSPECT[JACCELERATOR[JPEDAL[ICLOSED[IPOSITION

SWITCH

(@) Disconnect the accelerator pedal closed position switch

connector.

(b)  Using an ohmmeter, check the continuity between the ac-

celerator pedal closed position switch terminals.

Continuifyf]

Accelerator Pedal

Continuity

Fully closed

No continuity

Fully open

Continuity (0 - 20 Q)

If the is not as continuity, replace the accelerator pedal closed

position[$witch[{See[page[EDHT9).

() Reconnect the accelerator pedal closed position switch

connector.
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ELECTRONIC CONTROL DIESEL - INJECTION PUMP CORRECTION UNIT

. B5

e
)
Correction Unit ¢
N B

5L-E ENGINE SUP (RMB817E)

INJECTION[PUMP[CORRECTION

UNIT

INSPECTION
INSPECTINJECTION[PUMP[CORRECTIONUNIT[See[page

DIHE6)

EDO03B-03
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ELECTRONIC CONTROL DIESEL:

ENGINE ECU

1. COMPONENTS ED-23

2. REMOVAL ED-24

3. INSPECTION ED-25

4. INSTALLATION ED-26
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ED-23

ELECTRONIC CONTROL DIESEL - ENGINE ECU

ENGINE[ECU
COMBONENTS

Fl01Z-02

AY

% Engini ECU Connector

Glove Compartment Door

A01743

5L-E ENGINE SUP (RMB817E)
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ELECTRONIC CONTROL DIESEL - ENGINE ECU

B13381

5L-E ENGINE SUP (RMB817E)

RENMDNAL

1.] REMOVE[GLOVE[COMPARTMENTPOOR
2. REMOVELOWERFINISH[NO.[2[PANEL
3.1 REMOVE[ENGINEECU

(@) Disconnect the 4 engine ECU connector.
(b) Remove the 2 bolts and engine ECU.
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ED-25

ELECTRONIC CONTROL DIESEL - ENGINE ECU

Fl021-02

INSPECTION
(See[page[DIH17)

5L-E ENGINE SUP (RMB817E)
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ED-26
ELECTRONIC CONTROL DIESEL - ENGINE ECU

Fl022-02

INSTALLATION
Installation[is[in[the[feverse[ordefoflkfemoval[{See[padeEDH24).

5L-E ENGINE SUP (RMB817E)
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ENGINE FUEL

INJECTION NOZZLE ..................... FU-1
INJECTIONPUMP ... .. ...t FU-7

REFER[TOFOLLOWINGIRERAIRMANUALSE]

Manual Name Pub. No.

2L, 3L Engine Repair Manual RM520E

2L, 2L-T, 3L, 5L Engine Repair Manual Supplement
(Aug., 1997)

NOTE: The above pages contain only the points which differ
from the above listed manuals.

RM582E
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FU-1
ENGINE FUEL - INJECTION NOZZLE
INJECTION[NOZZLE
COMBONENTS
Throttle Body
v &  Glow
e | S Plug
Oil Filter Cap  \G2»— z Gasket Coller ——8/ wire
® @ '
| Glow Plug :
Connector ! &—— Spacer

&+ z Gasket

g — Injection Nozzle

N s
.\—~ Nozzle seat

Fuel i

Return z Gasket

- 8
‘. =
i S
- : : Pipe

| I Clamp

\ ©—

Injection Pipe
| N-m (kgf-cm, ft-Ibf) | : Specified torque

vy Z Non-reusable part B13322

5L-E ENGINE SUP (RMB817E)
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FU-2
ENGINE FUEL - INJECTION NOZZLE

Nozzle Assembly

@— Adjusting Shim

Pressure Spring

@— Pressure Pin

— Distance Piece

Nozzle Holder
Retaining Nut

| N-m (kgf-cm, ft-Ibf) | : Specified torque

S03970

5L-E ENGINE SUP (RMB817E)
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ENGINE FUEL - INJECTION NOZZLE

) L
-
DX
k S04635

Hose S04641

S04651

5L-E ENGINE SUP (RMB817E)

FU093-01

RENPDVAL

1.[]

2([]
i

5[
(@)
(0)

61l

w/[EGR:
RENMOVE[EGR[VALVE[ANDEGR[ADAPTER
(SEepadeENHG)]
REMONME[THRONTLE[BODY[(SEE[bage[EDHS)]
REMOVE[GLOW[PLUG[CONNEGTOR
(See[Pub.[No.[RM520E[on[pageEGH30)

REMOVE[INJECTION[PIPES

Loosen the 8 union nuts of the 4 injection pipes.
Remove the 2 nuts, 2 upper pipe clamps, 4 injection pipes
and lower pipe clamps.

REMOVE[NOZZLE[L.EAKAGE[PIRE
Disconnect the fuel return hose from the leakage pipe.
Remove the 4 nuts, leakage pipe and 4 gaskets.

REMOVENNJEGTION[NOZZLE

Using SST, remove the 4 injection nozzles, 4 seats and 4 gas-

kets.

HINT:

SST[] 09268HB4010[{09268HB4020)

Arrange the injection nozzles in correct order.
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ENGINE FUEL - INJECTION NOZZLE

FU2702

FU2728

5L-E ENGINE SUP (RMB817E)

FUOOU-03

TEST
1.[] INJECTION[PRESSURE[TEST
(@) Install the injection nozzle to the injection nozzle hand
tester and bleed air from the union nut.
CAUTION:
Do not plate your finger over the nozzle injection hole.
(b) Pump the tester handle a few times as fast as possible to
discharge the carbon from the injection hole.
(¢) Pump the tester handle slowly and observe the pressure
gauge.
(d) Read the pressure gauge just as the injection pressure
begins to drop.
Opening pressure:
new nozzle
15,790 - 16,570 kPa
(161 - 169 kgf/cm2, 2,290 - 2,404 psi)
Reused nozzle
15,200 - 16,180 kPa
(155 - 165 kgf/cm2, 2,205 - 2,347 psi)
HINT:
Proper nozzle operation can be determined by a switching
sound.
If the opening pressure is not as specified, disassemble the
nozzle holder and change the adjusting shim on the top of the
pressure spring.
Adjusting opening pressure
15,200 - 16,180 kPa
(155 - 165 kgf/cm2, 2,205 - 2,347 psi)
Adjusting shim thickness:

0.900(0.0354) 1.300(0.0512) 1.700(0.0669)
0.950(0.0374) 1.350(0.0531) 1.750(0.0689)
1.000(0.0394) 1.400(0.0551) 1.800(0.0709)
1.050(0.0413) 1.450(0.0571) 1.850(0.0728)
1.100(0.0433) 1.500(0.0591) 1.900(0.0748)
1.150(0.0453) 1.550(0.0610) 1.950(0.0768)
1.200(0.0472) 1.600(0.0630) -
1.250(0.0492) 1.650(0.0650) -
HINT:

S Varying the adjusting shim thickness by 0.05 mm (0.0020
in.) changes the injection pressure by about 628 kPa (6.4
kgf-cm2, 91 psi)

S Only one adjusting shim should be used.

(e) There should be dripping after injection.
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ENGINE FUEL - INJECTION NOZZLE

2[ LEAKAGE[TEBMN
While maintaining pressure at about 981 - 1,961 kPa (10 - 20

‘ kgf-cm2, 142 - 284 psi) below opening pressure (adjust by tes-
' ter handle), check that there is no dripping for 10 seconds from
the injection hole or around the retaining nut.

é Ifthe nozzle drips with in 10 seconds, replace or clean and over-
Good Faulty haul the nozzle assembly.

FU1347

3.] SPRAY[PATTERN[TEST

(@) Theinjection nozzle should shudder at a certain pumping
speed between 15 - 60 times (old nozzle) or 30 60 times
(new nozzle) per minute.
(b) Check the spray pattern during shuddering.
If the spray pattern is not correct during shuddering, the nozzle
" i / \ must be replaced or cleaned.

FU1481

*>oeoeoee

5L-E ENGINE SUP (RMB817E)
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ENGINE FUEL - INJECTION NOZZLE

504652

Hose ? S04641

‘ S04635

5L-E ENGINE SUP (RMB817E)

FU094-01

INSTALLATION
1 INSTALLINJECTION[NOZZLES
(@) Place 4 new gaskets andthe 4 nozzle seats into the injec-
tion nozzle holes of the cylinder head.
(b)0 Using[BST,[installlihe[#[injection[hozzles.
SST[] 09268HB4010[{09268H84020)
Torque: 64 N-m (650 kgf-cm, 47 ft:1bf)
NOMICEE]
Over torquing could cause nozzle deformation and needle
adhesion or other defects.

2] INSTALLNOZZLE[1EAKAGE[PIBE

(@) Install4 new gaskets andthe leakage pipe with the 4 nuts.
Torque: 27.0 N-m (275 kgf-cm, 20 ft:1bf)

(b)  Connect the fuel hose to the leakage pipe.

3.0 INSTALL[INJECTION[PIPES

(@) Place the 2 lower clamps on the intake manifold.

(b) Install the 4 injection pipes.
Torque: 24.5 N-m (250 kgf-cm, 18 ft:1bf)

(c) Secure the injection pipes with the 2 upper pipe clamps
and 2 bolts.
Torque: 29.5 N-m (300 kgf-cm, 22 ft:1bf)

41 INSTALLGLOW[PLUG[CONNEGQTOR
(See[Pub.[No.[RM520E[on[page[EGHT1)

500 INSTALLTHRONTLE[BODY[(SEE[page[EDHB]

6.] w/[EGR:
INSTALLEGRVALVE[AND[EGR[ADAPTER
(SeE[page[ENMES)]

71 SMART[ENGINE[AND[CHEQK[FORLEAKS
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ENGINE FUEL - INJECTION PUMP

INJECTION[PUMP

ONFNVEHICLE[INSPECTION

1.0 INSPECT[ENGINESPEED[SENSORiSee[page[EDHI7)

2.1 INSPECT[SPILL[CONTROL[VALVE[{See[pafe[EDFE)

3.] INSPECT[INJECTION[PUMPCORRECTION[RESISTORS[[See[page[EDH22)
4.] INSPECT[TIMING[CONTROL[VALVE[{See[page[EDHT]]

5L-E ENGINE SUP (RMB817E)
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ENGINE FUEL - INJECTION PUMP
COMBDONENTS
No.1 Timing
Belt Cover Gasket
Timing Belt
0]
Water Pump Pulley ,,
”7 Q . :
N
Timing Belt Guide- -~
i [ 235 (2,400,173) || _ “an®
Fan and Fluid el ‘ -Ji !
i _. Crankshaft Pulley  geCi:
Coupling Assembly Y e Throttle Body
e el Collar
| Ol Filler Cap ‘&= e Glow Plug Wire
=2 Glow Plug a / Glow Plug
i L M Connector
i &—— Spacer
\  No.2 Cylinder : !
i Head Cover I
‘ PCV Hose
w/ EGR:

Qp— EGR Valve
%j Z Gasket

Injection Pump
i Drive Pulley

z Gasket EGR Valve

Adapter

| 19 (195, 14) |

| N-m (kgf-cm, ft-Ibf) | : Specified torque
vZ Non-reusable part

B13323

5L-E ENGINE SUP (RMB817E)
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ENGINE FUEL - INJECTION PUMP

Injection Pipe

Pipe
Clamp

- ; : Spill Control
T e Valve
Connector

z O-ring  Engine Speed Sensor Connector ‘

Fuel Temp.
Sensor Connector

Timing Control

Correction Valve Connector

Resistor Connector

¥ [N'm (kgf-cm, ft-Ibf) | : Specified torque
Z Non-reusable part

B13324
5L-E ENGINE SUP (RMB817E)
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Y

Fuel Inlet
Hollow Screw

36.8 (375, 27)

."
E)—— z Gasket

Fuel Inlet Pipe

Overflow Screw

26.55 (271, 20)

z Gasket:

|

|

|

| |
z,Gasket !
| |

|

|

@— Z Gasket

Fuel Outlet

[}
Fuel Temperature
Sensor

| N-m (kgf-cm, ft-Ibf) |: Specified torque
Z Non-reusable Part

Dist

z O-Ring

ributive Head Plug

Timing Control Valve

B13320

5L-E ENGINE SUP (RMB817E)
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FU-11
ENGINE FUEL - INJECTION PUMP
RENIDVAL
1.] REMOVE[INJECTION[PIPE
(See[page[FUHE)]
2.[] REMOVEINJECTION[PUMP[DRIVE[PULLEY
(See[Pub.[No.[RM520E[on[pageEGH22a)
3.1 REMOVE[INJECTIONPUMP
(@) Disconnect the engine speed sensor connector.
\ (b) Disconnect the spill control valve connector.
(c) Disconnect the correction resistor connector.
(d) Disconnect the timing control valve connector.
(e) Disconnect the fuel temperature sensor connector.
(f)  Disconnect the engine wire clamp and fuel hose.

B13329

5L-E ENGINE SUP (RMB817E)

Remove the 3 bolts and injection pump stay.
Remove the 2 nuts and injection pump and cylinder block
insulator.
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SST

B13328

B13321

5mm

Hexagon
Wrench

B13327

B13326

B13112

5L-E ENGINE SUP (RMB817E)

FU098-01

DISASSEMBLY

1.0 MOUNT[PUMP[ASSEMBLY[TO[SST{STAND)
SST[] 09241H76022,[09245054010

2.] REMOVE[SETKEY[OFDRIVE[PULLEY
FRON[PRIVESHAFT

3.] REMOVEFUEL[PIPES[ANDINLET[HOLLOW[SCREW

(@ Remove the overflow screw, fuel outlet pipe and 2 gas-
kets.

(b) Remove the cap nut, bolt, fuel inlet pipe and 2 gaskets.

() Remove the fuel inlet hollow screw and gasket.

4] RENONE[TIMING[CONTROLYALVE
Using a 5 mm hexagon wrench, remove the 2 bolts and timing
control valve.

5. REMOVE[FUEL[TEMPERATURE[SENSOR
Using a 19 mm deep socket wrench, remove the fuel tempera-
ture[$ensor.

6l REMONE[PISTRIBUTIVEHEAD[PLUG
Using SST, remove the distributive head plug.
SST[] 09260[3[H4012[{09262[1[H54010)
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ENGINE FUEL - INJECTION PUMP

7.] REMOVE[PELIVERY[VALVEHOLDERS
(@) Using SST, remove the 4 delivery valve holders and
springs.
SST[] 09260[}[H4012[{09269[}[H4020)
(b) Remove the 4 delivery valves and gaskets.
SST NOMIGEE]
Do[motfouchthe[sliding[sLirfaces[of[the[dlelivery[ValveWwith
ygur[hand.
sianz| HINT:

Arrange the delivery valves, springs, and holders in order.

5L-E ENGINE SUP (RMB817E)
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ENGINE FUEL - INJECTION PUMP

INSPECTION

NOMICEE]
Do[hotlouchthe[$liding[$urfaces[ofthe[delivery[valves.
INSPECT[DELIVERY[VALVES

(@) Pull up the valve, release it.

(b) Check that it sinks smoothly to the valve seat.

If operation is not as specified, replace the valve as a set.
HINT:

S03193 S03194 Bo267]  Before using a new valve set, wash off the rust prevention com-
pound with diesel fuel. Then re-wash with diesel fuel and per-
form the above test.

FU099-01

5L-E ENGINE SUP (RMB817E)
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INJECTION PUMP

B13328

vy S04413

B13114

B13326

5mm
Hexagon
Wrench

B13327

5L-E ENGINE SUP (RMB817E)

FU09A-01

REASSENIBLY

1

5.0

MOUNT[PUMP[BODY[TO[SSM(SNAND)
SST[ 09241[1[76022,[09245[1[54010

INSTALLDELIVERY[VALVEHOLDERS

Install new gaskets and the valves into distributive head.
Install the springs into the delivery valve holders.

Using SST, install the delivery valve holders.

SST[] 09260[1[54012[{09269 -[54020)

Torque: 58.85 N-m (600 kgf-cm, 43 fi-1bf)

INSTALLDISTRIBUTIVE[HEAD[PLUG

Install a new O-ring to the distributive head plug.
Using SST, install the head plug.

SST[] 09260[}[H4012[{09262[}[H4010)

Torque: 88 N-m (900 kgf-cm, 65 ft:1bf)

INSTALLFUELTEMPERATURE[SENSOR

Install a new O-ring to the fuel temperature sensor.
Using a 19 mm deep socket wrench, install the fuel tem-
perature sensor.

Torque: 21.6 N-m (220 kgf-cm, 16.5 ft:1bf)

INSTALLTIMING[CONTROL[VALVE

Using a 5 mm hexagon wrench, install the timing control valve
with the 2 bolts.
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B13321

5L-E ENGINE SUP (RMB817E)

6l
(@)

7i
8.[0

INSTALLFUELINLENHOLLOW[SGREWFUELPIRES
Install a new gasket and the hollow screw.

Torque: 36.8 N-m (375 kgf-cm, 27 ft:1bf)

Install the fuel inlet pipe with 2 new gaskets, the cap nut
(A) and bolt (B) .

Torque:

26.55 N-m (271 kgf-cm, 20 ft:1bf) for (A)

24.5 N-m (250 kgf-cm, 18 ft:1bf) for (B)

Install the fuel outlet pipe with a new gasket and the over-
flow screw.

Torque: 26.55 N-m (271 kgf-cm, 20 ft:1bf)
REMONE[INJEGTION[PUMP[FRONM[SST[{SAND)
SST[] 09241[}[76022,[09245[3[54010
INSTALLSETKEY[OF[INJECTION[PUMP[DRIVE

PULLEN[ON[PRIMESHAFT
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ENGINE FUEL - INJECTION PUMP
L AN \ INSTALLATION
DT
RN e Sy 1‘ 1.[] INSTALL[INJECTION[PUMP

B13329

5L-E ENGINE SUP (RMB817E)

(@)
(0)

S am S
o0 > o
~ ~— ~—

—
= =

2.

3.0

Install injection pump to timing belt case, and temporary
tightening two nuts.

Install injection pump stay to injection pump rear end, and
temporary tightening three bolts.

Rotate the pump body to make the marking of pump
flange conform to the marking of timing belt case.

Tighten the fixing nuts and bolts to secure the pump bo-
dy.Installing order of injection pump stay (after temporary
tightening) .

Block side bolts tightening

pump side bolt tightening
Torque:
Injection pump

Belt case: 20.5 N-m (210 kgf-cm, 15 fi-1bf)
Block side bolts: 26 N-m (270 kgf-cm, 19.6 ft-1bf)
Pump side bolt: 26 N-m (270 kgf-cm, 19.6 ft-Ibf)

Connect the engine speed sensor connector.
Connect the spill control valve connector.
Connect the correction resistor connector.
Connect the timing cotrol valve connector.
Connect the fuel temperature sensor connector.
Connect the engine wire clamp and fuel hose.

INSTALL[INJECTION[PUMP[DRIVE[PULLY
(See[Pub.[No.[RM520E[on[pageEGFH24)
INSTALL[INJECTION[PIPE
(SEEpagde[FUHE)]
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