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HOW TO TROUBLESHOOT ECU CONTROLLED SYSTEMS

A large number of ECU controlled systems are used in the LEXUS SC400. In general, the ECU controlled sys-
tem 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 de-
signed 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:

Repair Manual System Page
1. Engine TR-1
2. Automatic Transmission AT-33
Vol. 1
3. Anti—Lock Brake BR-43
4. Traction Control BR-139
5. Steering Column Electronic Control SR-22
6. SRS Airbag AB-25
7. Power Seat Control BE-265
8. Door Lock Control BE-347
Vol. 2
9. Theft Deterrent BE-381
10. Wireless Door Lock Control BE-425
11. Cruise Control BE-459
12. Air Conditioner AC-21

The troubleshooting procedure and how to make use of it are described on the following pages.
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HOW TO PROCEED WITH TROUBLESHOOTING

Carry out troubleshooting in accordance with the procedure on the following page. Here, only the basic proce-
dure 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.

C Vehicle Brought 1o Workshop )

KN Customer Problem Ask the customer about the conditions and the
ﬁmhr:n )

environment when the problem occurred.

E/ E»vn'q:mh Confirmation &

nd
Dingnostic Code Check / Conflrm the symptoms and the problem
= %nmmmm“m/ conditions, and check the diagnostic codes.

(When the problem symptoms do not appear
during confirmation, use the symptom simu-
lation method described later on.)

el
EI [ Diagnostic Code Chart X (6]

Check the result obtained in Step [2], then

s confirm the inspection procedure for the sys-

EE/ Matrix Chart of Problem tem or the part which should be checked us-

Symptoms ing the diagnostic code chart or the matrix

]'| chart of problem symptoms.
X Circuit Inspection or Parts Check and repair the affected system or part
spection . : . N

in accordance with the instructions in Step [6].

J
[ ]

Confirmation Tast /

After completing repairs, confirm that the
problem has been eliminated.

H (If the problem is not reproduced, perform the

confirmation test under the same conditions

@ and in the same environment as when it oc-

curred for the first time.)
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[1] CUSTOMER PROBLEM 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 ex-
tremely important to ask the customer about the problem and the conditions at the time it occurred.
Important Points in the Problem Analysis

The following 5 items are important points in the problem analysis. Past problems which are thought to be unre-
lated 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 trou-
bleshooting. A customer problem analysis table is provided in the troubleshooting section for each system for
your use.

Important Points in the Customer Problem Analysis

*  What Vehicle model, system name
. When Date, time, occurrence frequency
. Where Road conditions
. Under what conditions? Running conditions, driving conditions, weather conditions
. How did it happen? Problem symptoms
(Sample) Engine control system check sheet.
CUSTOMER PROBLEM ANALYSIS CHECK SHEET
{ .
' ENGINE CONTROL System Check Sheet Name
Aegastration Nao.
Castomers Mame Regaitdation Yaar f f
= = Frams M.
Duaze Vahichs Brought km
In Odomater Asading Miles
Dwte af Problem
Decurrmnce
| Fragueney of Probilem O Censtant O1 Semetimes [ times par | day/month] O Orce oriy
Dcrurrenes O Cighar | 1
Weathar O Fime O Goudy O Painy 0 Snowy 0O Warsous! Ot
Eg ]':.‘“‘“'“' . 0 Her O Wasen O Cosl 1 Cosd (Approx. “F[ “CI
E |— meae .
Eg Pace O Higheay O Subsurbs O lrnes City O Wil (0 Up, O Doenk
= O Rough road O riteer | ]
gf Emgins Temp. O Cold O Warming up O Aher warming up O MNaormal [0 Ot
O Startirg O Just alter stanting 1 Ndsing [ Aacirey without lasd
Engimss Dparation L1 Driwing [0 Cormtant ypeed [l Beebiraticn O Decsleration
O e | 1]
i o ::’T O Engine doas mot crank ] N inatid combastion O Mo compleis combustion
"0 Ditficst o O Engime cranks sawly ' T
! | Swn O Cither | I
l J O Poar kdi - ing rpm s abrarmal 10 Hgh O Lowi el
fr) "-.'1'-|-rf|n|ll
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[2] SYMPTOM CONFIRMATION AND DIAGNOSTIC CODE CHECK

The diagnostic system in the LEXUS SCA400 fulfills various functions. The first function is the Diagnostic Code
Check in which a malfunction in the signal circuits to the ECU is stored in code in the ECU memory at the 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.

The air conditioner system has an Actuator Check function whereby the ECU automatically operates the actua-
tors of the damper and blowermotor, etc. to check the operation. The cruise control system has a Cancel Signal
Check function which memorizes and displays what sort of signal it was that last cancelled the cruise control.
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 LEXUS SC400.

System Diagnostic Code Input Signal Check Other Dia_gnosis
Check (Sensor Check) Function
Engine O (with Test Mode) O
Automatic Transmission O (with Test Mode) O
Anti—Lock Brake O O
Traction Control (Option) O
SRS Airbag O
Power Seat (only vehicles with memory function) O
Wireless Door Lock Control O
. Cancel Signal
Cruise Control O O Checkg
Air Conditioner O O Actuator Check

In diagnostic code check, it is very important to determine whether the problem indicated by the diagnostic 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 code is directly related to the prob-
lem symptom or not. For this reason, the diagnostic 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, depend-
ing on the case, result in unnecessary troubleshooting for normally operating systems, thus making it more diffi-
cult to locate the problem, or in repairs not pertinent to the problem. Therefore, always follow the procedure in
correct order and perform the diagnostic code check.

DIAGNOSTIC CODE CHECK PROCEDURE
I

Diagnostic Code

Confirmation of

Diagnostic Code

I-;Ir:h'mal code is

1
| i
Check (Make a note , Chach Problam Condition
of and then clear) | Symp
Trouble Code Display ' Problem SymMptoms | Same troutle code | Problem is still occurring in the diagnostic
Bxist | i5 displayed circuit.

Thie problem is still occurring in & place other

"T':" displayed than in the diagnostic circuit.
(The trouble code dsplayed first is either for a
I past prablem or it is a secondary problem,)
-=:f=-"':' problem The problem cccurred in the disgnostic circuit in
SYMpIOms exist the pasi.
Normal Code Display _ |, Problem symptoms | Normal code is | The problem is still cccurring in a place other
" Bxist displayed than in the diagnostic circwit,
|«No problem Normal code s  The problem occurred in a place other than in
1 symptoms exist displayed the diagnostic circult in the past,
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Taking into account the above points, a flow chart showing how to proceed with troubleshooting using the diag-
nostic code check is shown below. This flow chart shows how to utilize the diagnostic code check effectively,

then by carefully checking the results, indicates how to proceed either to diagnostic code troubleshooting or to
troubleshooting of problem symptoms.

Diagnostic code check

1

Making a note of and clearing of the codes displayed

{1

Symptom confirmation
[ | Problem symptoms No problem symptoms
axist exist

Simulation test using the symptom
simulation mathods

I igh

Diagnostic code chack
Y : !
* Trouble code displayed * MNormal code displayed = Normal code displayed
* Problem symptoms axist * Problem symptoms axist * Mo problem symptoms
exist
,I System Normal | -
indicated by diagnostic code problem symptom initial diagnostic 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 connectors (sea page IN-27).

\ J
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[3] 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 envi-
ronment in which the problem occurred in the customer’s vehicle. No matter now 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 engine is cold, or for a problem
which occurs due to vibration caused by the road during driving, etc., the problem 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 symptoms
before starting this test and connect a tester beforehand. After that, carry out the symptom simulation test, judg-
ing whether the circuit being tested is defective or normal and also confirming the problem symptoms 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] VIBRATION METHOD: when vibration seems to be the major cause.
CONNECTORS

Slightly shake the connector vertically and horizon-
tally.

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 thor-
oughly.

Swing Slighthy
Fl2331
Fi2aa

Vibrate Slighthy

PARTS AND SENSORS

Apply slight vibration with a finger to the part of the
sensor considered to be the problem cause and
check if the malfunction occurs.

HINT: Applying strong vibration to relays may result
in open relays.

FTFHy
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[2] HEAT METHOD: When the problem seems to occur when the suspect area is heated.

Heat the component that is the likely cause of the malfunc-
tion 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.

[3] WATER SPRINKLING METHOD: When the malfunction seems to occur on a
rainy day or in a high—humidity condition.

Sprinkle water onto the vehicle and check to see if the mal-
function occurs.

NOTICE:
(1) Never sprinkle water directly into the engine
compartment, but indirectly change the tempera- L R
ture and humidity by applying water spray onto ' B
the radiator front surface. 3 friiy f; P
(2) Never apply water directly onto the electronic o=
components. .
(Service hint) CETN =

If a vehicle is subject to water leakage, the leaked water
may contaminate the ECU. When testing a vehicle with a
water leakage problem, special caution must be used.

[4] OTHER: when the malfunction seems to occur when electrical load is excessive.

Turn on all electrical loads including the heater blower,
head lights, rear window defogger, etc. and check to see
if the malfunction occurs.
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[4] DIAGNOSTIC CODE CHART

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

- 'L‘.m_ie Mo. _ _ * Circuit to ba Checked
Indicatas the disgnostic code. Indicates the circuit or part which
neads 1o be checked.
DIAGNOSTIC CODE CHART
Hi Paramaters Ested in the char b di # Diagnostic Code
NSEUMANEE of othes umu-:a. " e may Qpt e sxactly same 25 your resding due 1o type of the Detecting Condition
'i' T i | Indicates the diagnostic
Code | Number af Check e a—— m__ﬁ_,_#d-———"_ code sel parameter,
LS Engis BHaki | | Daterting Conditien
|
o ﬂmu“”l”” Iflﬂn'ﬂl N Hu:ndq.l:rwum o o
[T ! ] _ -~
| T l AFM Signal No “ME® or “G1° and G2~ sgnal 1o ECU within 2 see. aher crasking
i Tk I — —_— S
| .HDNEHMNEEUWD.1-:am“1umwm
a3 | _JLNNN g between 61 and G2
I-‘-‘-‘—\.-_
& Trouble Area * Page or Instructions
Indicates the suspect area of the Indicates the page where the inspection procedure
problem. for each circuit is to be found, or gives instructions
for checking and repairs.

Ha unction code s displayed duning the diagrostic code check m maode, check the cincust fos that

code li in the table below [Proosed to the page given for that cicuil)”
‘\‘ | Enging Wasming
L]
Troubla Aras Laght® Msmory ! Ssn Page

Tﬂl‘l‘hﬂ | Tant
Maode Mods

® Opan or ghor o sngine seesd seeace, Koo 1, Ko J cam
Eeartinh sesscr ceoul.

& Erging dfstd densid .

Mo U Mo 7o poslion sensor OH | HA O TR-48

& Hlamer

» LU | |

# [ipen or sharl in enging igeid S ool | |
& Erfrgni Sfsiind wansot M

= ECU
o8 Shom In Engine spssc sENLOT G H—H‘—"‘-h-_.._‘_‘__‘_dd_,
millunch

e
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[5] MATRIX CHART OF PROBLEM SYMPTOMS
The suspect circuits or parts for each problem symptom are shown in the table below. Use this table to trouble-
shoot the problem when a "Normal” code is displayed in the diagnostic code check but the problem is still occur-
ring. 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.

] P‘m

Indicates the page where the flow chart for
each circuit is located.

* Problem Symptom = Circuit or Part Name

Indicates the circuit or part which neads to ba
chacked.

MATRIX CHART OF PROBLEM SYMPTOMS

When the malfunciion code is ngt confirmed i fhe diagnostic code check and the prablerm still can not
be confirmed in the basic inspection, then p to this step and perfarm troubleshooting according to
the numbened order given in the table below.

The circuits indscated by ® on the matrix chagrt can be mspected using the TOCS chechaer,

— T
- s(3(2|2/5la(s(a(ss(z|5lsls| | | [5alels|s
HEIEEEEEEHEEEHBEE BB R HE:
- w 0w p %] | @ [T 1= )
I ; |
§ _
Suspact aas - ; ] i
HE E 153 E |
_ . !jé § sfi‘;: |
{HREEHHEHRHHEHE iz
HHREHEHRE R e
Sympiom %ggig £ Eiifi?g!i gi,
HHEHEHEHHEHEHHARE :
- ii_siiﬁ_hﬁﬂ}xiiﬁii g &2
Ensging doss nol crank | i 1I 3
I; .Hpﬂﬂlqltmhu;'i;ﬁ I | i 5|6 k] :2 4
Eﬂncmmlcm;mm 1 a7 i |l i |2
g |Drrh|:|..!1|u-lllnmrnuli'r | l'L Bl9|2 3| | B 4|5 |7
glﬁlﬂcuhmm\:nﬂ |1."-|" | | |_| !-3:2-!r 8 8|7
'EI nm'-:n.nlmmr.-i_. 1\ | REGEAE 7|8
s e ONEEENE RENEEE
High angine ida " - 1“:5 ljﬂ-l 2 3 | I : __.--"
i?—/wq o Ts . . 1 __J-"‘ff
_}" T=lalpg| | 8 [11le -

* Circuit Inspection, Inspection Order
Indicates the circuit which needs to be checked for
sach problem symptom. Check in the order indi-
cated by the numbers.
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6 CIRCUIT INSPECTION

How to read and use each page is shown below.

* Diagnostic Code No. and
Circuit Marme

-
Intake Air

24

Diag. Code
— CIRCUIT DESCRIPTION —

The indake air femp. sensor 15 bailt into the sir flows meder and senses {
The structure of ihe sensor and connecton o the ECU is the same

* Circuit Description

The major role and operation, etc. of the
circuit and its component parts are explained.

p. Sensor Circuit

& Indicates the diagnostic
code, diagnostic code set
parameter and suspeact
arga of the problem,

on page TH-B8.
It thit ECL recond s 1hie dsagnastic codae 247, it inkgked gr
larFparaiurs o @ condlant 30°C (BETF)
Code Mo, | Daagroestie Code Datscting Gonditian Trenbil Arak
=] heort & imka L] T
24 Clpsn or ghoet @ incaks Mr iSmp SSnEc cHTLE : Irrr:::: |.u|'r|n"l:nw S W
Ff 01 6 886 o e & ECL

— DIAGNOSTIC CHART

HINT: I deagnostic codes “¥2° (

Chsck wnhagas of am-ant

IHE

Chach mginance ol sanssr.

L

Chach far gpas ard shert in hatd aad |
connecin batwanied ECU 8% innskd 61 18T
k-1l

|
[=

Chack and raplics BECU

WIRING DIAGRAM

Iriphss fin Temmp. Ssirams
[inuds i @ Ao rrsser |

WalEr iEmpEaine e |
sardor cici] ard T417 [thioatke posi ciecuit) are putput simuftarsoush. EZ
isensor grounsd) ey be opan

|

o

Diagnostic Chart

The troubleshooting procedura
for the circuit is shown in a
flowe chart.

Use it to determine if the

el

ﬂﬁ;:irr—./‘-';::ﬁnt-lllu B lampecalanm

oK Check tne mamantury gircuit is normal or abnormal,
imesrumdion {500 poge TR-41| and, if it is abnormal, use it to
datermine wheather the
hik problem is located in the
———————= RAeplace innake sir TR, sErEH SENSOTS, Hﬂ“ﬂtﬂ'ﬁ. Wirﬂ
harness or ECL. For details of
NE 1 Aepeir o repisca herress ar ea':h Iwﬁm‘ tm pag&
soanecior, number of the related

“Inspection Procedura” is
included.

Ergirs & [CT ECLJ

ey

_‘l_ £ -8
._m_l__ B —
=

B
E“'lmé "

« Wiring Diagram

This shows a wiring diagram of the circuit. Use this
diagram together with the location of connectors
to thoroughly understand the circuit.
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Location of Connectors in Engine Compartment

) CE1) Nz no’ iy

n3; (c4) (EA (E

N\Y

—

] 1 Code of connector
s o Code of ground points

(.2 Il

(e (E7) (1a)
BEEBEID
. Location of connectors
This diagram shows the wire harnesses and connectors used in one system.
The connector shows the harness side connector, so when checking the part side connector (sensor, ac-

tuator, etc.), be careful not to mistake the terminal positions.

[AS (e} c2)
Intaka Air Temp. MNo. 1 Cam No. 2 Cam
Sensor Position Sensor Position Sensor

15-5-1 Jg: 2. 0.E
=) Ty (BT
Check Connector Cold Start Injector ECT No. 1, 2, 3, 4, Solanold

Valve

& =
T

I5-F:1-1 n E u

ba-h-1
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check,

| [

(i) tgnition Switch OFF

. JTA P
(") Ignition Switch STA (7] Ignition Switch ACC

+ |ndicates the position of the ignition switch during the * |nspection Procedura

This shows the inspection

¢ é:?""m Ignition Switch ON procedure on the diagnostic

chart in detail.

/

BRAKE SYSTEM - Traction Conbrod System (TRAC)

INSPECTION PROCEDURE

i'l'l:l'ﬂ'lllnT |||.|
AN RINEDT  DLRE R

1 Ramerve TRAD ECU with connectors still
confpcied
2, Tuen ignibon swerich on.

1 .|/ check voltage between terminals IG and GND of TRAC ECU
(4. connector.

/

l.'}ll'. "'-., Whan ;Iu. coda 41 in :lI'I"r';I,.
|/ chack and replace TRAC ECU.

. “ Praparation

WEEEW « B Check

BE4CTE

Check from the connector back side.
iwith harness)

« Indicates the condition of the connector of ECU during the check.

BRE45S

) i
Ly ] | Pyl il == I o "
o AEITNLANITAN | III_I:_I_I_I_l|
O;C"ﬁ UAELL RN e
o ﬁ ey
S —

Connecior being checked is
cofingGied.

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

BE&LTT

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

Connector being checked
e disconnected.

H

O
+ 1
Gpy

:

BEBAGD




IN-27
INTRODUCTION - How to Troubleshoot ECU Controlled Systems

HOW TO USE THE DIAGNOSTIC CHART AND INSPECTION
PROCEDURE

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

2. When all the component parts, wire harnesses and connectors 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 performed 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 inspection while using the symptom simulation method.

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

Check Wire Harness and Connector

The problem in the wire harness or connector is an open circuit or a short circuit.

OPEN CIRCUIT:

This could be due to a disconnected wire harness, faulty contact in the connector, a connector terminal pulled
out, etc.

Terminals Have Spraad
P46 e Foo4s

HINT:

1. ltis rarely the case that a wire is broken in the middle of it. Most cases occur at the connector. In
particular, carefully check the connectors of sensors and actuators.

2. 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 terminals of the connector.
Simply disconnecting and reconnecting the connectors once changes the condition of the
connection and may result in a return to normal operation.

Therefore, in troubleshooting, if no abnormality is found in the wire harness and connector check, but the prob-

lem disappears after the check, then the cause is considered to be in the wire harness or connectors.

SHORT CIRCUIT:

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 Side

T
R e

IMO3T

LERR LA RNl

INOETH

PNO3E0 -

Pull Lightly
Looseness of Crimping

Test Male Terminal

LR

CONTINUITY CHECK (OPEN CIRCUIT CHECK)

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

(2) Measure the resistance between the applicable terminals
of the connectors.

Resistance: 1 Q or less

HINT:

. Measure the resistance while lightly shaking the wire
harness vertically and horizontally.

*  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.

RESISTANCE CHECK (SHORT CIRCUIT CHECK)

(1) Disconnect the connectors at both ends.

(2) 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 M Q or higher

HINT: Measure the resistance while lightly shaking the wire

harness vertically and horizontally.

VISUAL CHECK AND CONTACT PRESSURE CHECK

(a) Disconnect the connectors at both ends.

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

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

HINT: The terminals should not come out when pulled lightly.

(d) Prepare a test male terminal and insert it in the female
terminal, then pull it out.

HINT: When the test terminal is pulled out more easily than

others, there may be poor contact in that section.
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Actual examples of the inspection method for open circuit and short circuit are explained below.

1. OPEN CIRCUIT CHECK
For the open circuit in the wire harness in Fig. 1, perform "(a) Continuity Check” or "(b) Voltage Check” to
locate the section.

Fig. 1. ECU
srse® FH® @
-
BE&ZES

(@) Continuity Check
(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, it is found out that there is an open circuit between terminal 1 of connector (A) and terminal 1
of connector (C).

Fig. 2

ECU

BEADES

(2) Disconnect connector (B) and measure the resistance between connectors (A) and (B), (B) and (C).
In the case of Fig. 3,
Between terminal 1 of connector (A) and terminal 1 of connector (B) —> Continuity
Between terminal 1 of connector (B) and terminal 1 of connector (C) —> No Continuity (open)
Therefore, it is found out that there is an open circuit between terminal 1 of connector (B) and terminal 1
of connector (C).

Fig. 3

BEALEE
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(b) Voltage Check

In a circuit in which voltage is applied (to the ECU connector terminal), an open circuit can be checked for

by conducting a voltage check.

(1) 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:
5 V: Between Terminal 1 of connector (A) and Body Ground
5 V: Between Terminal 1 of connector (B) and Body Ground
0 V: Between Terminal 1 of connector (C) and Body Ground
then it is found out that there is an open circuit in the wire harness between terminal 1 of (B) and termi-
nal 1 of (C).

Fig. 4

BESDEE

2. SHORT CIRCUIT CHECK
If the wire harness is ground shorted as in Fig. 5, locate the section by conducting a "continuity check with

ground”.

Fig. 5

E.“* iy
1 HF|
0 ﬂ

BE4CET
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(@) Continuity Check with Ground

(1) Disconnect connectors (A) and (C) and measure the resistance between terminals 1 and 2 of connector
(A) and body ground.
In the case of Fig. 6,
Between terminal 1 of connector (A) and body ground —> Continuity
Between terminal 2 of connector (A) and body ground —> No continuity (open)
Therefore, it is found out that there is a short circuit between terminal 1 of connector (A) and terminal 1 of
connector (C).

Fig. &

EEalEd

(2) Disconnect connector (B) and measure the resistance between terminal 1 of connector (A) and body
ground, and terminal 1 of connector (B) and body ground.
Between terminal 1 of connector (A) and body ground —> No continuity (open)
Between terminal 1 of connector (B) and body ground —> Continuity
Therefore, it is found out that there is a short circuit between terminal 1 of connector (B) and terminal 1 of

connector (C).

Fig. 7
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Check and Replace ECU

First check the ECU ground circuit. If it is faulty, repair it. If it is nor-
mal, the ECU could be faulty, so replace the ECU with a known
good one and check if the symptoms appear.

Example (1) Measure the resistance between the ECU ground terminal
and the body ground.

Resistance: 1 Q or less

IMr3d

(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.




