Section 1
Introduction to Engine Control System

Processes and Diagnostic Tools

. 80-Pin Data Cable
/)

Learning Objectives: 1.Perform a general diagnostic process regardless of the type of
customer concern on ECU controlled systems.

2. Utilize advanced diagnostic tools for greater accuracy and speed.

3.Lay out the troubleshooting steps and resources you will need to
follow when diagnosing customer concerns.
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Section 1

Introduction to Engine Control System
Processes and Diagnostic Tools

Overview The purpose of this section is to:

¢ help you understand the general diagnostic process that you will
follow regardless of the type of customer concern you are
troubleshooting.

e features of diagnostic tools that will help you with greater accuracy
and speed.

¢ lay out the troubleshooting steps and resources you will need to
follow when diagnosing customer concerns.

Diag NOStIC There are many troubleshooting “tools” that can be used to accurately

Tools and
Resources

Previous
Troubleshooting
Experience

identify and troubleshoot driveability problems. These include:

Previous Troubleshooting Experience

Use of the OBD self-diagnostic system

Service Literature — Technical Information System (TIS), Repair
Manuals, Electrical Wiring Diagrams, and Technical Service Bulletins

Diagnostic Toolset

TechView

There are also other resources at your disposal for those extraordinary
situations where your best attempts fail to resolve the customer
concerns:

¢ Technical Assistance hotline
¢ Area office assistance; STSs, FTSs, and FPEs

With these resources available to you, even the most difficult customer
concerns can be resolved while maintaining high standards for
customer satisfaction.

Your experience is one of the best resources you have. Depending on the
symptom or customer description of the driveability concern, you can
often eliminate many sub-systems from your diagnostic investigations.

It is important to note, however, this does not mean that
troubleshooting is performed in a random manner. In fact, you will
always fix the car faster and with more accuracy when you follow a
systematic diagnostic approach.
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Section 1

1-2

Use of the On-
Board (Self)
Diagnostic
System

Diagnostic
Toolset

All ECMs are equipped with an on-board self-diagnostic system (OBD).
This system is capable of detecting shorts and opens in most sensor
electrical circuits and in some actuator circuits. Later models equipped
with the OBD II system can also detect component and system
performance.

These OBD systems are an integral part of your troubleshooting process
and will weigh heavily in your diagnostic outcome.

The Diagnostic Toolset consists of the Diagnostic Tester and the Vehicle
Break-out Box (V-BoB). Depending on the vehicle you are working on and
the nature of the customer concern, both of these tools are extremely
valuable for gathering large quantities of diagnostic data in a relatively
short period of time. For troubleshooting engine control system concerns,
the Diagnostic Toolset allows you to quickly perform the following
functions:

¢ Read and define Diagnostic Trouble Codes (DTCs)

¢ Display serial data stream containing sensor, actuator, and diagnostic
information

¢ Display signal voltages on a fully adjustable laboratory oscilloscope
e Store and playback snapshot data.
e Test sensors and actuators dynamically using Active Tests

e All CARB OBD II functions
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Introduction to Engine Control System Procedures and Diagnostic Tools

Diagnostic Toolset with TIS

Fig. 1-1
TL8741101
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Section 1

TechView TechView is a computer-based program that works hand in hand with
the Diagnostic Tester. This tool aids in collecting live data from the
vehicle where the technician can view the data in a variety of formats
(graphs, charts, lists) and store files for later viewing. Some of the
TechView features include:

Real Time Data List

Tester Snapshot Data

DTC Information

OBD System Monitors

Freeze Frame Data

File Information

Each technician creates a user name where all of the vehicle
information is stored and can be used again for future reference.

Before using the Diagnostic Tester, the Diagnostic Toolset Manual
should be read thoroughly.
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Introduction to Engine Control System Procedures and Diagnostic Tools

General OBD Il
Scan Tool or
Diagnostic
(Hand-held)
Tester
Procedure

If the Diagnsotic Tester cannot communicate with ECU controlled
systems when connected to DLC3, the ignition switch is ON, and the

Diagnostic Tester is on, there is a problem on the vehicle side or tool
side.

(1)If communication is normal when the Diagnostic Tester is connected
to another vehicle, inspect the diagnosis data link line (Bus=line) or
ECM (ECU) power circuit of the vehicle.

(2)If communication is still not possible when the Diagnostic Tester
is connected to another vehicle, the problem is probably in the
Diagnostic Tester itself, so perform the Self Test procedures outline
in the Diagnostic Toolset Operator’s Manual.
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Section 1

Customer Problem Analysis

(Vehicle Brought to Workshop)

U 1

1 Ask the customer about the conditions and the
Customer Problem

; environment when the problem occurred
Analysis

U

2 Symptom Confirmation 3
and Diagnostic Trouble <: : :
Code Check /Symptom Simulation /

2,3

Confirm the symptoms and the problem condition

and check the diagnostic trouble codes.

(When the problem symptoms do not appear

during confirmation, use the symptom simulation method
described later on.)

4 Diagnostic Trouble
Code Chart

A\ V4
5
/ Problem Symptoms Table /
4,5,6
Check the results obtained in Step 2, then confirm
the inspection procedure for the system or the part which
! ! should be checked using the diagnostic trouble code chart or
the problem symptoms table.

IR

Circuit Inspection or Parts
Inspection

7

Repair Check and repair the affected system or part in
accordance with the instructions in Step 6.

<:I<:

8

After completing repairs, confirm that the problem

has been eliminated.

(If the problem is not reproduced, perform the confirmation test
under the same conditions and in the same environment as
End when it occurred for the first time.)

R

Confirmation Test /

I<:

Fig. 1-2
118741102
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Introduction to Engine Control System Procedures and Diagnostic Tools

Customer In troubleshooting, the problem symptoms must be confirmed accurately

Problem

and all preconceptions must be cleared away to give an accurate

Analysis (1) judgment. To ascertain just what the problem symptoms are, it is

Important Point in
the Problem
Analysis

extremely important to ask the customer about the problem and the
conditions at the time it occurred.

The following five 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 Diagnostics section
for each system for your use.

The Five Major Questions

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 Fig. 1-3

118741103

Customer
Problem Analysis
Check Sheet

CUSTOMER PROBLEM ANALYSIS CHECK
ENGINE CONTROL SYSTEM Check Sheet s Name
) Model and Model
Customer’s Name Year
Driver's Name Frame No.
Data Vehicle 0
Brought in Engine Model
km
License No. Odometer Reading miles
o Eg‘gis';::“s [ Engine does not crank [ No initial combustion O No complete combustion
O Difficult to O Engine cranks slowly
Start O other
®
£ . Oincorrect firstidle O idling rpm is abnormal O High ( rpm) O low ( rpm)
g | DPooriding | 5o ghiding O Other
€
& |DPoor O Hesitation O Back fire [ Mutfler explosion (after-fire) O Surging
13 Drive ability | 1] knocking LI Other
'5 O Soon after starting O After accelerator pedal depressed
2 | OEngine Stall | O Atter accelerator pedal released O During A/C operation
O shifting from N to D [0 Other
ers

2 4

stant O Sometimes ( times per day/mont

Fig. 1-4
TLE7AfI04
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Section 1

Symptom
Confirmation and
Diagnostic
Trouble Code
Check (2)

The diagnostic system fulfills various functions. The first function is the
Diagnostic Trouble Code Check. A malfunction in the signal circuits to
the ECM is stored in code in the ECM’s memory at the time of
occurrence. This DTC is retrieved by the technician during
troubleshooting.

Another function is the Input Signal Check, which checks if the signals
from various switches are sent to the ECM correctly. By using these
check functions, the problem areas can be narrowed down quickly and
troubleshooting can be performed effectively.

In diagnostic trouble code check, it is very important to determine if the
problem indicated by the diagnostic trouble code is present or occurred in
the past and returned to normal.

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 these reasons, the diagnostic
trouble codes should be checked before and after the symptom
confirmation to determine the current conditions, as shown in the
following figure.

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.

DTC Check Procedure

DIAGNOSTIC TROUBLE CODE CHECK PROCEDURE

Diagnostic Trouble
Code Check (Make a

note of and then clear)

Confirmation
of Symptoms

Diagnostic Trouble
Code Check

Problem Condition

Diagnostic Trouble
Code Display

L
\4

Problem symptoms
exist

Same diagnostic
trouble code is
displayed

Problem is still occuring in the diagnostic
circuit

No problem
E":l: symptoms exist

Normal code is
displayed

The problem is still occurring in a place
other than in the diagnostic circuit

(The diagnostic trouble code displayed

first is either for a past problem or it is a
secondary problem)

The problem occurred in the diagnostic
circuit in the past

exist

Normal Code Display :Lr Problem symptoms

Normal code is
displayed

The problem is still occurring in a place
other than in the diagnostic circuit

No problem
symptoms exist

Normal code is
displayed

The problem occurred in a place other
than in the diagnostic circuit in the past

Fig. 1-5
TL874f105
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Introduction to Engine Control System Procedures and Diagnostic Tools

DTC
Check Procedure

Taking into account the
points on the previous
page, a flow chart
showing how to proceed
with troubleshooting
using the diagnostic
trouble code check is
shown here. 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 table.

Diagnostic trouble code check

J

Making a note of and clearing of the diagnostic trouble codes displayed

J

| Symptom confirmation

Problem symptoms
exist

No problem symptoms
exist

Simulation test using the symptom
simulation methods

4

Diagnostic trouble code check |

M

<

V4

L

o Diagnostic trouble code displayed
® Problem symptoms exist

o Normal code displayed
® Problem symptoms exist

© Normal code displayed
® No problem symptoms exist

J

J

Y

Troubleshooting of problem indicated
by diagnostic trouble code

Troubleshooting of each
problem symptom

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-
nectors (see page IN-32).

_| System Normal Ii

Fig. 1-6
TLB4f106
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Section 1

Symptom The most difficult cases to diagnose is when no problem symptoms are
Simulation (3) 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 or how skilled the technician is, to
proceed to troubleshoot without confirming the problem symptoms will
often result in wasted time and failure to resolve the customer concerns.
For example, for a problem which only occurs when the engine is cold,
the problem can never be determined so long as the symptoms are
confirmed when the engine is hot.

Since vibration, heat or water penetration (moisture) are likely causes for
problems that are difficult to reproduce, the symptom simulation tests
introduced here are effective measures to apply to the vehicle.

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, judging whether the circuit
being tested is defective or normal and also, confirming the problem
symptoms at the same time.

Refer to the problem symptoms table for each system to narrow down the
possible causes of the symptom.

Vibration Method 1 | VIBRATION METHOD: When vibration seems to be the major cause.
. . CONNECTORS
Do not do this until Slightly shake the connector vertically and horizontally.

you have confirmed that
the recorded DTC is not
present.

WIRE HARNESS

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

Swing Slightly

Fizas
112332

PARTS AND SENSOR Vibrate Slightly
Apply slight vibration with a finger to the part of the sensor N -~ i/ /
considered to be the problem cause and check that the mal- LS
function occurs. &
HINT:

Applying strong vibration to relays may resultin open relays.

2330 Flg 1-7
TL8741107
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Introduction to Engine Control System Procedures and Diagnostic Tools

her M
Othe . etho_ds 2 | HEAT METHOD: Whan the problem seems to occur when the suspect area is heated.
for Simulating
Y Heat the component that is the likely cause of the matfunclion
Conditions with a hair dryer or similar object. Check to see il the maifunction
oCcurs.
NOTICE: 5
(1) Do not heat to more than 60 °C (140 “F}. (Temperature %

is limited not to damage the components.}
(2} Do not apply heat directly to parts in the ECUL

FIZ334

3 WATER SPRINKLING METHOD: When the maliunction seems to occur on a rainy day or in a
high--humidity condition.

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

tion occurs,

NOTICE:

(1) Never sprinkle water directly into the engine compart-
ment, but indirectly change the tempeérature and hu-
midity by applying water spray onto the radiator front
surface.

{2) Never apply water directly onto the electronic compo-
nents.

HINT:

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

contaminate the ECU. Whentestinga vehicle with a water [sak- |risses

age problem, special caution must be 1aken.

4 OTHER: When a malfunction seems to occur when electrical load is excessive.

Turn on all electrical loads including the heater biower, head
lights, rear window defogger, etc. and check to see if the mal-
function occurs.

BO23B3

Fig. 1-8
TL874f108
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Section 1

displayed

Diagnostic The inspection procedure is shown in the following figure. This table

Troubleshooting permits efficient and accurate troubleshooting using the diagnostic

Check (4) trouble codes displayed in the diagnostic trouble code check. Proceed
with troubleshooting in accordance with the inspection procedure given in

the diagnostic chart corresponding to the diagnostic trouble codes

DTC Chart

*DTC Ma.
Indicatas tha diagnestic frouble code.

=Page or Instructicns
Indicatas the paga whene the nspeclion procedune
lor @ach circuil is 1o be found, o gives instructions

# Trouble Area
Indicates tha suspect area of the
profiem.

{oe chacking and repairs,

#* Detection llem

Indiciies e sysiem of the problerm or
|

coranis af the problem,
|

|
|
il
]

i

CHART (SAE ﬂnntl'-ﬂllll:l:llu'
be exacty tha sama as your raadilgﬂ.;hl-uﬂ-ll typee o instrument of oiher

DTG
HINT:
Paramelerns listed in the char may nof
ia i
| 1]
Ha matunciion code is desplayed during the DTC check mode, check the r#nui'tll:rr Ihat code kzted in e 1abla
belawy. For dedails of sach coda, Wwin o the page rafarmad 1o undar the "Saa/page” for the respactive "OTC MNo,”
in the DTS chart. ;‘ +-'
[ OTC M ' . — I ) [
MiLE | s
| r-rep— Dwtention Hsm | ) "Tml.uhlemu ) 1L Ty
| paioo # Oipn & shawl in mass ai Yo maies crcuil
| i) Warss Mr Flow Gl Maftuecion w W A How e G G
& ECM
Pani Wass Ajr Flow Circut | |
=28 P— ey = Mass ar Aow meer _ I::} I::i
o & o 0 Bha] in ik die Smj). S afer |
POiAR ks Alr Tamg. Circuit cicul
i, WaHuncton ® rEakn e M, Bnam D I::}
& ECM |
| — | Ml _ S |
Po1iE g - . ® Dpon o shor in engine ooolant emg. ssnsor ot
D39 | CootMaknction * Enging CODHRL e, Senecr O O
& ECM
Poni& Ergira Coslart Tamp | = Enging coolant immp. sonsoe {:’ I G
Di=37 Circut Range) Perlormancs Probism & Coobng sysiem |
= e . & Dipaan o St im thromie Sosiiaon Sonsor Circn :
Pomiion SsnmnSwich & Throth i—
n * ECH
Fig. 1-9
TL874f109

1-
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Introduction to Engine Control System Procedures and Diagnostic Tools

Problem The suspected circuits or parts for each problem symptom are shown in

Sym ptoMs the table below. Use this table to troubleshoot 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.

Table (B)

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.

Problem Symptoms Table

* Page
Irdicates e page where the flow chart for each circui
k= locanad.
]

# Circuit Inspection, Inspection Order
Indicaies the circuil which nerds 1o be checked for each problem

|

|

sympicm. Check in the order indicated by the numbers,

= Clreult or Part Name
Indicates the circuit or part which needs i be checkad. | |
2 |

= Frobdam Symptom 4
' .II |
. r |
-\..\. II |
, 1 |
k] |
PROBLEM SYMPTOMS TABLE |
' 1 |
) A 1 ¥
Eymplnm § Sumpecd fond Siwit g
1 57-2
Ergire does nol crank (Doss nol stied) I, Sisrtar and ssainar ey ST-17
L |
1. ECM pows Sounoo ool =147
Mo snital combustion [Doess not siad] 2 Fuall promigs csetiol G H-15t
) 3 Erging conirol moduls [EC) | M-
Mo cowmplete combusiion [Doss rol stad) 1. Fusll promgs céwibinl Gica Di-151
1. Slarmer Hgnal o =144
Engine cranks noermealy (Dol 5 o) 2. Fusil prumip eoiine] s -151
3. Comprasmson =M-3
Cold anging (TFCUT o starg 1. Gwier signal chieut o
’ 5 2 Fusl pump confenl cisa Di-181
11, SIanee Signal circul o144
R angné |2 Pyl g conbol Geia Co-151
Poor ding) 1. &G signal chroul fComoressoe crqt) _._._ﬁﬂl-“—'—'
2 DM powmer Siurca (il
1. A signal ciroun
nd) 2 Fusl frami conlin Eis
\‘h‘""'--._____ 1 Corspaassaor
Fig. 1-10
TL874f110
1-13
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Section 1

How to read and use each page is shown in the following figures. This
chart provides the procedure to diagnose a circuit or system. Often, you
will use the Diagnostic Tester, DVOM, or oscilloscope to diagnose faults

Circuit
Inspection (6)

in a circuit.

Circuit Inspection

® Diggnostic Trouble Code Mo, and Detection liem

™, » Circuit Descrigtion
M\‘H The magr roke and operation, ml;._qfﬂ'u;r carcuyit
H ardd its component parts ang axplained,
M“x f,-*
K i d
| oTe | Po3zs  Knock Sensor 1 ﬂn}ﬂ’l\il‘lunﬂnn

CIRCUIT DESCRIPTION ¥

Koo e m dlied = e cybrein ool £ Sete epire breooerw, Thes semier cosiaers @ pieoopkeries sl wlah

Al 3 il Pt o LT O T e D, s e ek Bl ok I L b D e

Eomeuriire ooTUTEL Sgreon g b riviieded o sapperis i

=T e, B e

- :lmlumﬂh&\.mluu
lmnmwulmuFEh-mTuﬂn:. :

; 1 8000 P H& -
¥ B n —L-l( ' —
o i e e P i *u

™,
™.

® [ndicates the dagnsotic troublke code, diagnostic
trauble code sel parameaber and suspest area al
the probkermn.

& Wiring Diagram
This shaws a wiring diagram of fe circui,
- Use this diagram togethar with ELECTRIGAL
WIRIMNG DIAGRAM to torcughly undarstand he

Wiring Diagram - circuil.
Wire colers are indicaled by an alphabelical code.

/E% B = Biack, L = Blus. A = Rad, BR = Brown,
LG = Light Grean, W = Vickat, G = Giraen,
Knock Sensor 1 0 = Orange, W = While, GR = Gray, F = Fink,

GR 121k |_ Y = Yeliw, 5B = Sky Blue

Tha first lettar indicales the basc wire color and
iha sacong letier indicates the color of tha siripa,

E1

Fig. 1-11
L8411
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Introduction to Engine Control System Procedures and Diagnostic Tools

Inspection Procedure

Fy

& [Indicales e pasilion of the synaion seech duning the check.

® |Inspection Procedure

LOCE o Lise tha inspeclion procedurs o determine i
" ignition Enileh LOCH (OFF) Igrion. Swrich R ihie cincuil is normel or abnormal, and, if# is
meanr anc gonormal, use it 10 determing whaiher ha

\gnition Swilch START grelion Swich ACC prabdam is located in the sansoes, achsatars,

wirg hampss or ECLL

' INSPECTION PROCEDURE

'

II.
Y i

. m—m—
LEEF
Ly
i | D
ol L = i
;\E-l:-n-r-!rv
A0 —
17 _," ) NN

.'I..

: :
:EHMMMIHENIEIWWHHHMM.

W

PAEPARATION:
() [Fommecese thee giowe comparmsn (Sl page SF-65)
b Camsonnect e B oeanen ol ECM.
CHECK:
Measre resisiance hetepen fermical G of ECM connotion
an oy grooan
O
Resistiance: 1 ML ar highee

5

224 ;:' l Goio siep 3.

"

i

F,

—

-.I'.
/

1
_I.& | Chich kasck SEnS0r (562 poge 5F-61).

—

s

 Indicaines the place b check fie vollage of resistance
= [ndicaies the connecior posEsion to be checked, fram the Tront o Dack slda.

Check from the connecior back side.

{with harness)

® Indicales the condition
KM

-:Ile-amrlr-Bt:rw

Chieck from fhe cormasior fronl giga, (aithoul harmass)
In this casa, care must be taken not 1o bend the terminals,

of ECU during the check.

Connector bemg checked is connecied.

H4E A 1

Conmecor baing chacked & disconnactad,

Fig. 1-12
TL874112
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Section 1

Repair the
Problem (7)

Repair

Confirmation (8)

Problems Which

1-16

Cannot Be
Duplicated

In electrical/electronic diagnostics, you will frequently encounter
situations where diagnosis consumes 90% of the actual repair time. By
using this procedure to narrow down the number of tests you perform,
you can reduce diagnostic time.

After successfully locating the faulty circuit and pinpointing the fault,
repair is a relatively simple matter. It is important, however, to ensure
customer satisfaction after the repair by performing one last step before
releasing the vehicle.

On occasion, you will have to diagnose and repair vehicles with
compound problems. To ensure that the vehicle is operating normally,
and that the original symptom has been remedied, a quick quality
control check of the vehicle is performed. This is accomplished during
the Repair Confirmation step.

This is always the final step in diagnosis. Regardless of how you arrived
at this step, there are always several items you want to confirm before
releasing the vehicle to your customer. The items you will be looking for
during this quality control quick check are:

e Satisfactory driveability under the problem conditions stated by the
customer

¢ Repair Confirmation (Readiness Tests) where indicated completed
e All DTC(s) eliminated from ECM keep alive memory

These last two items can be confirmed using the Diagnostic Tester.
Once confirmed, the vehicle can be returned to the customer. You can
be confident that by following these procedures, in the order given, that
you will repair the vehicle with a high rate of success in the shortest
possible time.

You cannot attempt to fix a problem that does not exist. Therefore, in
cases where the problem cannot be duplicated, better communication
with the owner, or outside assistance, may offer a solution.

Owner Perception: Sometimes an owner perceives a “normal” operating
condition to be a problem. The best way to identify these cases is to
accompany the owner on a “road test.” Let the customer drive and point
out the problem condition during the road test.

TOYOTA Technical Training
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WORKSHEET 1-1
General Diagnostic Tester Procedure

Vehicle Year/Prod. Date Engine Transmission

Worksheet Objectives

When troubleshooting using the Diagnostic Tester, there are general procedures that will aid in
troubleshooting the vehicle. This worksheet will familiarize you with those procedures.

Section 1:
1. The primary purpose of the Customer Problem Analysis Check sheet is:

2. The DTC Check procedure is used to confirm if the problem is present or can be duplicated. What are three

possible outcomes from this procedure?

3. What are the four methods for simulating conditions?

4. When is the Problem Symptoms Table used?

Engine Control Systems Il - Course 874
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Worksheet 1-1

5. Name four items of information found in the Circuit Inspection.

6. Name three items that are checked during the Repair Confirmation.

1-18 TOYOTA Technical Training
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WORKSHEET 1-2
Diagnostic Tester

Vehicle

Year/Prod. Date

Engine

Transmission

Worksheet Objectives

Display data using a variety of Diagnostic Tester modes that will aid in troubleshooting and interpreting

the results.

Tools and Equipment

e Vehicle

¢ Repair Manual, EWD, & NCF

¢ Diagnostic Tester & Manual

¢ Diagnostic Tester Printer

¢ Hand Tools, Fender Covers, Floor Mats, and Shop Towels

Section 1: Setup

1. On a vehicle selected by the instructor, warm up the vehicle and connect the Diagnostic Tester to the
vehicle. Refer to the Diagnostic Tester Manual for specific setup instructions if needed.

Section 2: Data List

1. Select DATA LIST mode under ENHANCED OBD II.

2. Compare All DATA List to the EXTENDED DATA List. What is the major difference between these lists?

Section 3: LED/LIST Mode

1. Select LED/LIST mode

2. Observe DATA LIST. When would you use this mode?

3. Reorder LED/LIST parameters according to instructor’s directions.

Engine Control Systems Il - Course 874
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Worksheet 1-2

Section 4: Bar Graph Mode
1. Select BAR GRAPH mode

2. Observe Data List. When would you use this mode?

3. Reorder LED/LIST parameters according to instructor’s directions.

Section 5: STRIP CHART Mode
1. Select STRIP CHART mode. Select and list 5 parameters as identified by the instructor.

2. Observe Data List. When would you use this mode?

Section 6: CUSTOM DATA Mode
1. Select CUSTOM DATA mode. Select and list below the 6 parameters as identified by the instructor.

2. Observe Data List. When would you use this mode?

1-20 TOYOTA Technical Training



Diagnostic Tester

Section 7: SNAPSHOT Mode
1. Select SNAPSHOT mode. Select and list below the 6 parameters as identified by the instructor.

2. Prepare to create a fault as identified by your instructor. You will create the fault during a snapshot
capture. Write below the type of fault, any terminal pin numbers used, and the intended DTC.

3. Create a snapshot with the fault recorded. Replay the captured snapshot and repeat if the fault was not
recorded. Remove the fault when done and return vehicle to original condition.

4. What DTC(s) were recorded?

5. Clear DTC(s)

6. When would you use SNAPSHOT mode?

7. Switch to another team’s SNAPSHOT file and diagnose the cause. What was the fault?

Vehicle: Fault:
Vehicle: Fault:
Vehicle: Fault:

Engine Control Systems Il - Course 874 1-21



Worksheet 1-2

o | Notes
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Diagnostic Tester

Name:

Date:

Review this sheet as you are doing the worksheet. Check each category after completing the

worksheet and instructor presentation. Ask the instructor if you have questions. The comments
section is for you to write where to find the information, questions, etc.

| have questions

Topic N

| know [ can

/ Comment

Open Data List in CARB and
ENHANCED OBD

™N

//

View data in LIST/LED format and
describe the advantage of this mode

View data in Strip Chart mode and
describe the advantage of this mode

Save and view a SnapShot and describe
the advantage of this mode

Interpret vehicle condition based on
Data Lists

Retrieve DTC(s), Freeze Frame and
CARB Readiness data
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@TOYOTA

WORKSHEET 1-3
TechView Operation

Vehicle Year/Prod. Date Engine Transmission

Worksheet Objectives

In this worksheet, you will diagnose a vehicle by viewing the vehicle’s Real Time Data. You will then practice
saving and opening files.

Tools and Equipment

¢ Diagnostic Tester
e TIS with Tech View
e Hand Tool Set

NOTE: Follow the instructions and steps in the TechView Guide before
proceeding.

Section 1: Problem Solving using TechView

1. Under the direction of the instructor, create a problem with the vehicle.

2. Save the DATA LIST only. Make sure the problem can be seen from the DATA LIST. Clear DTC(s) from the
vehicle.

3. You will rotate through the other workstations. Write down the vehicle and the cause of the problem.
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TechView Operation

Name:

Date:

Review this sheet as you are doing the worksheet. Check each category after completing the

worksheet and instructor presentation. Ask the instructor if you have questions. The comments

section is for you to write where to find the information, questions, etc.

| have questions

Topic N

| know [ can

/ Comment

Open a new file

™N

//

Save a file

Open and resave an existing file

Display data in all TechView formats
and describe the advantage of each
mode

Save Data Lists in TechView

Retrieve DTC(s), Freeze Frame and
CARB Readiness data

Retrieve SnapShot data

Interpret data from TechView to
diagnose the root cause of a problem
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