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SPECIFICATIONS

SCAN TOOL DATA TABLE

Parameter Units Displayed Typical Data Value

Engine Speed rpm $ 50 rpm from desired rpm in drive (A/T)
$ 50 rpm from desired rpm in neutral (M/T)
Desired Idle rpm ECM idle command (varies with temperature)
Engine Coolant Temperature degrees Celsius 85-105°C
MAT /Internal Air degrees Celsius 10-90°C
Temperature
MAP kPa/volts 29-48 kPa/1-2 volts
(varies with manifold and barometric pressure)

Barometric Pressure kPa/volts varies with altitude
Fueling Mode open/closed “Closed Loop” (may enter “Open Loop” at extended idle)
Throttle Position volts 0.3-1.0v
Air/Fuel Ratio - -
Oxygen Sensor Signal millivolts 1-1000 mv (varies continuously)
Injector-Pulse Width milliseconds 0.8-2.5 ms
Spark Advance degrees varies
Fuel Integrator counts 110X 145
Block Lever counts 115X 138
Idle Air Control counts 1-50
P/N Switch (A/T Only) P-N and R-D-L Park/Neutral (P/N)
Vehicle Speed kph, mph 0
A/C Pressure kPa varies
Ignition/Battery Voltage volts 13.5-14.8 v
Cooling Fan Relay on/off on/off
A/C Request yes/no no
A/C Clutch on/off off
Low Fan Request on/off on/off
Prom ID 0-9999 PROM ID number varies
Canister Purge Solenoid on/off off
CO Adjust (Leaded Fuel) count 128
High-Speed Fan on/off off
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FASTENER TIGHTENING SPECIFICATIONS

Application Nem Lb-Ft Lb-In
Coolant Temperature Sensor 20 15 -
Crankshaft Position Sensor Retaining Bolt 10 - 89
Direct Ignition System Ignition Coil Retaining Bolts 10 - 89
Evaporative Emission Canister Flange Bolt 20 15 -
Exhaust Gas Recirculation Valve Retaining Bolts 20 15 -
Fuel Pressure Regulator Retaining Bolt - SOHC 12 - 106
Fuel Pressure Regulator Retaining Screw 12 - 106
Fuel Tank Retaining Bolts 20 15 -
Idle Air Control Valve Retaining Bolts 3 - 27
Knock Sensor Bolt 20 15 -
Manifo_ld Absolute Pressure Sensor 10 ) 89
Mounting Bracket Bolt
Mani_fo_ld Absolute Pressure Sensor 8 ) 71
Retaining Bolts and Nuts
Oxygen Sensor 41 30 -
Parking Brake Cable Retainer Clamps 10 - 89
Throttle Body Retaining Bolts 15 1" -
Throttle Position Sensor Retaining Bolts 2 - 18
Variable Geometry Induction System Vacuum Actuator 16 12 )

Assembly Mounting Bracket Bolt
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SCHEMATIC AND ROUTING DIAGRAMS
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1F-16 ENGINE CONTROLS

CONNECTOR END VIEW

P L
AT |A2 | A3| A4 A5 |A6 | A7| AB | A9 AT1]A12 ca|cs|cs|c7|csl|co C1OC11C12C13C14C1SC1I(;I
B1{B2iB3|B4|B5|B6]|B7|B8]|B9 B11|B12 D4 | D5 |D6 | D7 | D8 | Do [D10|D11|D12|D13|D14|D15 D1ﬁl
i L[
Electronic Control Electronic Control
Module (ECM) 24-Pin Module (ECM) 32-Pin
Connector Connector
(1.3L and 1.5L SOHC) (1.3L and 1.5L SOHC)
A302F065 A302F066
o = =L

A1|A2|A3| A4 | A5 | A6| A7| AB| A9 |A10|AT1]A12

A14]|A15 A1I6-l

B1|B2 |B3| B4 | B5|B6 | B7 | B8 | A9 |A10|A11|A12

Electronic Control
Module (ECM) J2 (Red)
Connector
(1.3L SOHC and 1.6L DOHC)

A14]A15 A1il

A202F067

C5|C6 |C7 |C8[C9|C10 C11C12013C14C15C1I;|

D5 |Dé | D7 | D8 | D9 |D10|D11|D12|D13

Electronic Control
Module (ECM) J1 (White)
Connector
(1.3L SOHC and 1.6L DOHC)

D14]|D15 D1il

A202F068

’

Assembly Line
Diagnostic Link
(ALDL)

A302F091

Direct Ignition System (DIS)
Ignition Coil
Connector

A102F080

1997 DAEWOO T-100 BL3



ENGINE CONTROLS 1F-17

CONNECTOR END VIEW (Cont’d)

—————
B A
B A
C
Coolant Temperature Air Conditioning
Sensor (CTS) Connector Pressure (ACP) Sensor
Connector
A102F085 A102F088
——————1
|§|
— /\
D c B A B A
C
Idle Air Control (IAC) Valve
Connector
Throttle Position
Sensor (TPS) Connector
A102F076 A102F074
1 2 B C
11 11
Vehicle Speed
Manifold Air Sensggr(ﬁcs&ﬁwn
Temperature (MAT) Sensor
Connector
A102F077 A102F086
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1F -18 ENGINE CONTROLS

CONNECTOR END VIEW (Cont’d)

—— |—|
Il Il
———
1 2
Ll
Controlled Canister
Purge (CCP) Solenoid
Oxygen (O,) Sensor
Connector Connector
A102F081 A102F078
A B
Knock Sensor Connector
Cooling Fan
Connector
A202F069 A102F089
[ ) )
C J e
1 1
Manifold Absolute
. Pressure (MAP) Sensor
Fuel Injector Connector
Connector
A102F082 A102F075
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ENGINE CONTROLS 1F-19
CONNECTOR END VIEW (Cont’d)

| / I 1 1 I 1 l \
| = |
1 2 3 :| 1 2 3
11 11
—
Crankshaft Position
Sensor (CPS) Connector CO Potentiometer Connector

A102F084 B302F150
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1F-20 ENGINE CONTROLS

COMPONENT LOCATOR
COMPONENT LOCATOR - SOHC

41
1
14
15
12 13
31
~—— 40
33 22
ya L {50t a7 11 26 | 2
- RS IS |
" - 42 34 LT |...\ | ” 57
/ 21 él 21 21 21
1[0 | M| S ||
] T
oo
26
— 251115
43
23
O O
\ ~
A302F001

Components on ECM Harness

11 Electronic Control Module (ECM)

12 Assembly Line Diagnostic Link (ALDL)

Diagnostic Connector

13 Malfunction Indicator Lamp

14 ECM/ABS Harness Ground

15 Fuse Panel (2)
ECM-Controlled Devices

21 Fuel Injector (4)

22 |dle Air Control (IAC) Valve

23 Fuel Pump Relay

24 Engine Fan Relays

25 A/C Compressor Relay

26 Direct Ignition System (DIS) Ignition Coil
27 Controlled Canister Purge (CCP) Solenoid
28 Exhaust Gas Recirculation (EGR) Solenoid

Information Sensors
31 Manifold Absolute Pressure (MAP) Sensor
32 Oxygen (O,) Sensor
33 Throttle Position Sensor (TPS)
34 Coolant Temperature Sensor (CTS)
35 Manifold Air Temperature (MAT) Sensor
36 Vehicle Speed Sensor (VSS)
(Manual Transaxle Only)
37 P/N Switch (Automatic Transaxle only)
38 Crankshaft Position Sensor (CPS)
39 Knock Sensor
40 CO Potentiometer
Not ECM-Connected
41 Evaporative Emission Canister
(under vehicle, behind right rear wheel)
42 Oil Pressure Switch
43 Air Cleaner

1997 DAEWOO T-100 BL3



ENGINE CONTROLS 1F - 21
COMPONENT LOCATOR - DOHC

41

I

12 13 1
31 40
28
33 || 22 |
35 42 ) 94 1l 20 U 27 |
38 | QS | UGN | JESQUI, | PG —m 24
Lo 21 |2t o1 |2 37
=== 36
! 39 |
| JA—
- 000
25 || 15
43 -
T ,—/ 23
O O
— +
32
A302F002
Components on ECM Harness Information Sensors
11 Electronic Control Module (ECM) 31 Manifold Absolute Pressure (MAP) Sensor
12 Assembly Line Diagnostic Link (ALDL) 32 Oxygen (O,) Sensor
Diagnostic Connector 33 Throttle Position Sensor (TPS)
13 Malfunction Indicator Lamp 34 Coolant Temperature Sensor (CTS)
14 ECM/ABS Harness Ground 35 Manifold Air Temperature (MAT) sensor
15 Fuse Panel (2) 36 Vehicle Speed Sensor (VSS)
ECM-Controlled Devices (Manual Transaxle Only)
21 Fuel Injector (4) 37 P/N Switch (Automatic Transaxle Only)
22 |dle Air Control (IAC) Valve 38 Crankshaft Position Sensor (CPS)
23 Fuel Pump Relay 39 Knock Sen_sor
24 Engine Fan Relays 40 CO Potentiometer
25 A/C Compressor Relay Not ECM-Connected
26 Direct Ignition System (DIS) Ignition Coil 41 Evaporative Emission Canister
27 Controlled Canister Purge (CCP) Solenoid (under vehicle, behind right rear wheel)
28 Variable Geometry Induction System (VGIS) 42 Oil Pressure Switch

29 Exhaust Gas Recirculation (EGR) Solenoid 43 Air Cleaner
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1F -22 ENGINE CONTROLS

DIAGNOSIS
TROUBLE CODE DIAGNOSIS

CLEARING TROUBLE CODES

Notice: To prevent electronic control module (ECM)
damage, the key must be OFF when disconnecting or
reconnecting the power to the ECM (for example battery
cable, electronic control module pigtail connector, elec-
tronic control module fuse, jumper cables, etc.).

When the ECM sets a diagnostic trouble code (DTC),
the service engine soon (SES) lamp will be turned on
and a DTC will be stored in the ECM’s memory. If the
problem is intermittent, the light will go out after 10 sec-
onds if the fault is no longer present. The DTC will stay
in the ECM’s memory until the battery voltage
to the ECM is removed. Removing battery voltage for 10
seconds will clear all stored DTCs.

DTCs should be cleared after repairs have been com-
pleted. Some diagnostic tables will tell you to clear the
codes before using the chart. This allows the ECM to set
the DTC while going through the chart, which will help to
find the cause of the problem more quickly.

IDLE LEARN PROCEDURE

Whenever the battery cables, the electronic control
module (ECM), or the ECM fuse is disconnected or re-
placed, the following idle learn procedure must be per-
formed:
1. Turn the ignition ON for 5 seconds.
. Turn the ignition OFF for 5 seconds.
. Turn the ignition ON for 5 seconds.
. Start the engine in P/N (park/neutral).
. Allow the engine run until the engine coolant is
above 85°C (185°F).
6. Turn the air conditioning (A/C) ON for 10 seconds, if
equipped.
7. Turn the A/C OFF for 10 seconds, if equipped.

8. If the vehicle is equipped with an automatic trans-
axle, apply the parking brake. While pressing the
brake pedal, place the transaxle in drive (D).

9. Turn the A/C ON for 10 seconds, if equipped.
10. Turn the A/C OFF for 10 seconds, if equipped.

11. Turn the ignition OFF. The idle learn procedure is
complete.

DIAGNOSTIC SYSTEM CHECK
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The diagnostic system check is an organized approach
to identifying a problem created by an electronic engine

2
3
4
5

control system malfunction. It must be the starting
point for any driveability complaint diagnosis because it
directs the technician to the next logical step in diagnos-
ing the complaint. Understanding the table and using it
correctly will reduce diagnostic time and prevent the un-
necessary replacement of parts.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1. Check for proper operation of the service engine soon
(SES) lamp. When the ignition is ON and the engine
is OFF, the SES lamp should come on and remain on
steadily.

2. No SES at this point indicates that there is a problem
with the SES circuit or the electronic control module
(ECM) control of that circuit.

3. This step checks the ability of the ECM to control the
SES lamp. With the assembly line diagnostic link
(ALDL) terminal grounded, the SES lamp should
flash a Code 12 three times, followed by any diagnos-
tic trouble code (DTC) stored in memory. Depending
upon the type of ECM, an ECM error may result in the
inability to flash Code 12.

4. Most procedures use a scan tool to aid diagnosis;
therefore, serial data must be available. If an ECM er-
ror is present, the ECM may be able to illuminate the
SES lamp, but not enable serial data.

5. Although the ECM is powered up, an “Engine Cranks
But Will Not Start” symptom could exist because of
an ECM or system problem.

6. This step will isolate if the customer complaint is an
SES or a driveability problem with no SES. Refer to
the DTC in this section for a list of valid DTCs. An in-
valid DTC may be the result of a faulty scan tool or a
faulty ECM.

7. Comparison of actual control system data with the
typical values is a quick check to determine if any pa-
rameter is not within limits. Keep in mind that a basic
engine problem (such as incorrect valve timing or a
vacuum leak) may substantially alter sensor
values.

8. Installation of a scan tool will provide a good ground
path for the ECM and may hide a driveability com-
plaint due to poor ECM grounds.

9. If the actual data is not within the typical values estab-
lished, refer to the tables in “Symptom Diagnosis” to
provide a functional check of the suspect component
or system.
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ENGINE CONTROLS 1F -23

Diagnostic System Check (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
1 Verify the customer complaint(s).
Are the customer’s complaint(s) verified? - Go to Step 2 -
2 Turn the ignition ON.
Is the service engine soon (SES) lamp on steadily? - Goto Step 4 Go to Step 3
Jumper the assembly line diagnostic link (ALDL) ter- Goto
3 minals A and B. - “Will Not Flash
Does the SES flash Code 12? Goto Step 4 SES”
1. Connect the scan tool to the ALDL.
4 2. Turn the ignition ON. -
Does the scan tool display serial data? GotoStep5 | Goto Step 12
Start the engine. Goto
5 Does the engine start? “Engine
- Cranks But
Goto Step6 | Will Not Start®
1. Turn the ignition OFF.
6 2. Connect the scan tool to the ALDL.
3. Turn the ignition ON. -
Are any diagnostic trouble codes (DTCs) displayed? Goto Step 8 Goto Step 7
1. Start the engine.
7 2. Compare the scan tool data with typical values.
Are the values normal or within the normal range? - Go to Step 9 Go to Step 10
Refer to the applicable DTC table. Start with the Go to the
8 DTC with the lowest numerical value and move up. - applicable DTC
Are the DTC(s) identified as valid trouble code(s)? table Goto Step 6
Are there any symptoms that have been identified? Go to the
9 - applicable
symptom table | Go to Step 11
Identify the component that has a serial data value Goto
10 outside the normal range. - “Diagnostic -
Has the component been identified? Aids”
1. Clear any DTC(s) from the electronic control
module (ECM) memory.
11 2. Verify that the DTC(s) have been cleared.
3. Road test the vehicle. -
4. Recheck for the presence of any DTC(s).
Is the repair complete? System OK Go to Step 1
1. Attach the scan tool to another vehicle.
12 2. Turn the ignition ON. -
Does the scan tool read serial data? Goto Step 13 | Go to Step 16
Check for an open or short in the wire between ECM
13 terminal B7 and ALDL connector M. -
Is the problem found? Goto Step 14 | Goto Step 15
1. Repair the open or short as necessary.
14 2. Connect the scan tool to the ALDL.
3. Start the engine. -
Does the scan tool display serial data? System OK Go to Step 15

1997 DAEWOO T-100 BL3




1F -24 ENGINE CONTROLS

Diagnostic System Check (1.5L SOHC IEFI-6) (Cont’d)

Step Action

Value(s) Yes No

1. Replace the ECM.

2. Connect the scan tool to the ALDL.
3. Start the engine.

Does the scan tool display serial data?

15

Go to Step 6 -

1. Replace the scan tool.

2. Connect the scan tool to the ALDL.
3. Ignition ON.

Does the scan tool read serial data?

16

Goto Step 5 -

DIAGNOSTIC SYSTEM CHECK
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The diagnostic system check is an organized approach
to identifying a problem created by an electronic engine
control system malfunction. It must be the starting
point for any driveability complaint diagnosis because
it directs the technician to the next logical step in diag-
nosing the complaint. Understanding the table and using
it correctly will reduce diagnostic time and prevent the
unnecessary replacement of parts.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1. Check for proper operation of the service engine soon
(SES) lamp. When the ignition is ON and the engine
is OFF, the SES lamp should come on and remain on
steadily.

2. No SES at this point indicates that there is a problem
with the SES circuit or the electronic control module
(ECM) control of that circuit.

3. This step checks the ability of the ECM to control the
SES lamp. With the assembly line diagnostic link
(ALDL) terminal grounded, the SES lamp should
flash a Code 12 three times, followed by any diagnos-
tic trouble code (DTC) stored in memory. Depending
upon the type of ECM, an ECM error may result in the
inability to flash Code 12.

. Most procedures use a scan tool to aid diagnosis;

therefore, serial data must be available. If an ECM er-
ror is present, the ECM may be able to illuminate the
SES lamp, but not enable serial data.

. Although the ECM is powered up, an “Engine Cranks

But Will Not Start” symptom could exist because of
an ECM or system problem.

. This step will isolate if the customer complaint is an

SES or a driveability problem with no SES. Refer to
the DTC in this section for a list of valid DTCs. An in-
valid DTC may be the result of a faulty scan tool or a
faulty ECM.

. Comparison of actual control system data with the

typical values is a quick check to determine if any pa-
rameter is not within limits. Keep in mind that a basic
engine problem (such as incorrect valve timing or a
vacuum leak) may substantially alter sensor values.

. Installation of a scan tool will provide a good ground

path for the ECM and may hide a driveability com-
plaint due to poor ECM grounds.

. If the actual data is not within the typical values estab-

lished, refer to the tables in “Symptom Diagnosis” to
provide a functional check of the suspect component
or system.

1997 DAEWOO T-100 BL3



ENGINE CONTROLS 1F -25

Diagnostic System Check (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
1 Verify the customer complaint(s).
Are the customer’s complaint(s) verified? - Goto Step 2 -
2 Turn the ignition ON.
Is the service engine soon (SES) lamp on steadily? - GotoStep4 | GotoStep3
Jumper the assembly line diagnostic link (ALDL) ter- Goto
3 minals A and B. - “Will Not Flash
Does the SES flash Code 12? Go to Step 4 SES”
1. Connect the scan tool to the ALDL.
4 2. Turn the ignition ON. -
Does the scan tool display serial data? GotoStep5 | Goto Step 12
Start the engine. Goto
5 Does the engine start? “Engine
- Cranks But
Goto Step 6 Will Not Start”
1. Turn the ignition OFF.
2. Connect the scan tool to the ALDL.
6 3. Turn the ignition ON. -
Are any diagnostic trouble codes (DTCs) displayed? Go to Step 8 GotoStep 7
1. Start the engine.
7 2. Compare the scan tool data with typical values. -
Are the values normal or within the normal range? GotoStep9 | Goto Step 10
Refer to the applicable DTC table. Start with the Go to the
8 DTC with the lowest numerical value and move up. - applicable DTC
Are the DTC(s) identified as valid trouble code(s)? table Go to Step 6
Are there any symptoms that have been identified? Go to the
9 - applicable
symptom table | Go to Step 11
Identify the component that has a serial data value Goto
10 outside the normal range. - ‘Diagnostic -
Has the component been identified? Aids”
1. Clear any DTC(s) from the electronic control
module (ECM) memory.
11 2. Verify that the DTC(s) have been cleared.
3. Road test the vehicle. -
4. Recheck for the presence of any DTC(s).
Is the repair complete? System OK Goto Step 1
1. Attach the scan tool to another vehicle.
12 2. Turn the ignition ON. -
Does the scan tool read serial data? Goto Step 13 | Goto Step 16
Check for an open or short in the wire between ECM
13 terminal D11 and ALDL connector M. -
Is the problem found? GotoStep14 | Goto Step 15
1. Repair the open or short as necessary.
2. Connect the scan tool to the ALDL.
14 . -
3. Start the engine.
Does the scan tool display serial data? System OK | Goto Step 15
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1F -26 ENGINE CONTROLS

Diagnostic System Check (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step Action

Value(s) Yes No

1. Replace the ECM.

2. Connect the scan tool to the ALDL.
3. Start the engine.

Does the scan tool display serial data?

15

Go to Step 6

1. Replace the scan tool.

2. Connect the scan tool to the ALDL.
3. Ignition ON.

Does the scan tool read serial data?

16

Goto Step 5

DIAGNOSTIC AIDS

If an intermittent problem is evident, follow the guide-
lines below.

Preliminary Checks
Before using this section you should have already per-
formed the “Diagnostic System Check.”

Perform a thorough visual inspection. This inspection
can often lead to correcting a problem without further
checks and can save valuable time. Inspect for the fol-
lowing conditions:

e Electronic control module (ECM) grounds for being
clean, tight, and in their proper location.

e Vacuum hoses for splits, kinks, or collapsing and im-
proper connections as shown on the Vehicle Emis-
sion Control Information label. Inspect thoroughly for
any type of leak or restriction.

e Air leaks at the throttle body mounting area and the
intake manifold sealing surfaces.

o Ignition wires for cracks, hardness, improper routing,
and carbon tracking.

e Wiring for improper connections.
e Wiring for pinches or cuts.

Diagnostic Trouble Code Tables

Do not use the diagnostic trouble code (DTC) tables to
try to correct an intermittent fault. The fault must be
present to locate the problem.

Incorrect use of the DTC tables may result in the unnec-
essary replacement of parts.
Faulty Electrical Connections or Wiring

Most intermittent problems are caused by faulty electri-
cal connections or wiring. Perform a careful inspection
of suspect circuits for the following:

o Poor mating of the connector halves.
e Terminals not fully seated in the connector body.

o Improperly formed or damaged terminals. All connec-
tor terminals in a problem circuit should be carefully

inspected, reformed, or replaced to insure contact
tension.

e Poor terminal-to-wire connection. This requires re-
moving the terminal from the connector body.

Road Test

If a visual inspection does not find the cause of the prob-
lem, the vehicle can be driven with a voltmeter or a scan
tool connected to a suspected circuit. An abnormal volt-
age or scan tool reading will indicate that the problem is
in that circuit.

If there are no wiring or connector problems found and
a DTC was stored for a circuit having a sensor, except
for DTC 44 and DTC 45, replace the sensor.

Intermittent Service Engine Soon (SES) Lamp

An intermittent service engine soon (SES) lamp with no
DTC present may be caused by the following:

o Electrical system interference caused by a defective
relay, ECM-driven solenoid, or switch.

o Improper installation of electrical options such as
lights, two-way radios, sound systems, or security
systems.

e Ignition control wires not routed away from ignition
wires, ignition system components, and the generator.

e |gnition secondary wires shorted to ground.

e SES lamp driver wire or diagnostic test terminal inter-
mittently shorted to ground.

o Intermittent loss of ECM ground connections.

Fuel System

Some intermittent driveability problems can be attrib-

uted to poor fuel quality. If a vehicle is occasionally run-

ning rough, stalling, or otherwise performing badly, ask

the customer about the following fuel buying habits:

o Do they always buy from the same source? If so, fuel
quality problems can usually be discounted.

o Do they buy their fuel from whichever fuel station is ad-
vertising the lowest price? If so, check the fuel tank for
signs of debris, water, or other contamination.
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ENGINE CONTROLS 1F -27
ENGINE CRANKS BUT WILL NOT START (1.3L AND 1.5L SOHC IEFI-6)

Test Description 19. In checking the electronic control module (ECM)
outputs for the electronic spark timing signal, it rec-

The number(s) below refer to step(s) on the diagnostic

table. ommended to use an oscilloscope to view the vary-
. . . ing voltage signals. In measuring these outputs with
3. By performing a compression test, it can be deter- a voltmeter, intermittent errors may occur that can-
mined if the engine has the mechanical ability to run. not be seen by a voltmeter.
9. ltis important_ to f:heclf for the presence of spark 35. This step checks for proper operation of the ECM’s
from all of the ignition wires. If spark is present from control of the fuel pump circuit.

one to three of the ignition coil terminals, the crank-

shaft position sensor (CPS) is OK. 59. This step checks for a ground signal being supplied

by the ECM to operate the fuel injectors. If there is
no ground present during the cranking of the engine,
and the fuel injector wiring is OK, the ECM is at fault.

Engine Cranks But Will Not Start (1.3L and 1.5L SOHC IEFI-6)

Caution: Use only electrically insulated pliers when handling ignition wires with the engine running to preC
vent an electrical shock.

Caution: Do not pinch or restrict nylon fuel lines. Damage to the lines could cause a fuel leak, resulting in
possible fire or personal injury.

Step Action Value(s) Yes No

Was the Diagnostic System Check performed? Goto

1 - “Diagnostic
Goto Step2 |System Check(]

Crank the engine.
Does the engine start and continue to run? - System OK Goto Step 3

Perform a cylinder compression test.

3 Is the cylinder compression for all of the cylinders at 689 kPa
or above the value specified? (100 psi) Go to Step 7 Go to Step 4

Inspect the timing belt alignment.
Is the timing belt in alignment? - Go to Step 6 Goto Step 5
Align or replace the timing belt as needed.
Is the repair complete? - Go to Step 2 -
Repair the internal engine damage as needed.
Is the repair complete? - Go to Step 2 -

Inspect the fuel pump fuse.
Is the problem found? - Goto Step 8 Goto Step 9

Replace the fuse.
Is the repair complete? - Go to Step 2 -
Check for the presence of spark from all of the
9 ignition wires while cranking the engine. -
Is spark present from all of the ignition wires? Goto Step 34 | Goto Step 10

1. Measure the resistance of the ignition wires.

2. Replace any of the ignition wire(s) with a
resistance above the value specified.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires? 30,000 W Go to Step 2 Go to Step 11

10
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1F -28 ENGINE CONTROLS

Engine Cranks But Will Not Start (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

1"

. Turn the ignition OFF.

. Disconnect the crankshaft position sensor (CPS)
connector.

3. Turn the ignition ON.

4. Measure the voltage between the CPS connector
terminals 1 and 3.

Does the voltage measure near the value specified?

N =

1.08 v

Go to Step 12

Go to Step 13

12

Measure the voltage between the CPS connector
terminals 2 and 3.

Does the voltage measure near the value specified?

1.08 v

Go to Step 19

Go to Step 14

13

Measure the voltage between the CPS connector
terminals 1 and ground.

Does the voltage measure near the value specified?

1.08 v

Go to Step 15

Go to Step 16

14

Measure the voltage between the CPS connector
terminals 2 and ground.

Does the voltage measure near the value specified?

1.08 v

Go to Step 15

Go to Step 17

15

Check for an open or short in the wire between the
CPS connector terminal 3 and ground.

Is the problem found?

Go to Step 18

Go to Step 33

16

Check for an open or short in the wire between the
CPS connector terminal 1 and the electronic control
module (ECM) connector terminal A2.

Is the problem found?

Go to Step 18

Go to Step 33

17

Check for an open or short in the wire between the
CPS connector terminal 2 and the ECM connector
terminal B3.

Is the problem found?

Go to Step 18

Go to Step 33

18

Repair the wiring as needed.
Is the repair complete?

Go to Step 2

19

1. Disconnect the direct ignition system (DIS)
ignition coil connector to prevent the vehicle from
starting.

2. Measure the voltage at the ECM connector
terminal A2 by backprobing the ECM connector.

Are the voltage readings near the values specified?

1.08 v with
ignition ON,
1.20 v during
cranking

Go to Step 20

Go to Step 21

20

Measure the voltage at the ECM connector terminal
B3 by backprobing the ECM connector.

Are the voltage readings near the values specified?

1.08 v with
ignition ON,
1.20 v during
cranking

Go to Step 22

Go to Step 21

21

Replace the CPS.
Is the repair complete?

Go to Step 2

22

1. Turn the ignition OFF.

2. Disconnect the electrical connector at the DIS
ignition coil.

3. Connect a test light between terminal D of the
DIS ignition coil connector and ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 23

Go to Step 24

23

Connect a test light between terminal C of the DIS
ignition coil connector and battery positive.

Is the test light on?

Go to Step 27

Go to Step 25
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ENGINE CONTROLS 1F-29

Engine Cranks But Will Not Start (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

24

Check for an open in the wiring between the ignition
switch and the DIS ignition coil connector terminal D.

Is the problem found?

Go to Step 26

25

Check for an open in the wire from the DIS ignition
coil to ground.

Is the problem found?

Go to Step 26

26

1. Repair the wiring as needed.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

Go to Step 2

Go to Step 27

27

1. Turn the ignition OFF.

2. Disconnect the DIS ignition coil connector.

3. While cranking the engine, measure the voltage
at the DIS ignition coil connector terminal B.

Does the voltage fluctuate within the values specified?

0.2-2.0v

Go to Step 28

Go to Step 29

28

While cranking the engine, measure the voltage at
the DIS ignition coil connector terminal A.

Does the voltage fluctuate within the values
specified?

0.2-2.0v

Go to Step 32

Go to Step 30

29

Check for an open in the wire from the DIS ignition
coil connector terminal B to the ECM connector
terminal D10.

Is the problem found?

Go to Step 31

Go to Step 33

30

Check for an open in the wire from the DIS ignition
coil connector terminal A to the ECM connector
terminal C3.

Is the problem found?

Go to Step 31

Go to Step 33

31

1. Repair the wiring as needed.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

Go to Step 2

Go to Step 32

32

Replace the DIS ignition coil.
Is the repair complete?

Go to Step 2

33

Replace the ECM.
Is the repair complete?

Go to Step 2

34

1. Turn the ignition OFF.

2. Connect a fuel pressure gauge.
3. Crank the engine.

Is any fuel pressure present?

Go to Step 37

Go to Step 35

35

1. Turn the ignition OFF.

2. Disconnect the electrical connector at the fuel
pump.

3. Connect a test light between the fuel pump
connector terminals 3 and 2.

4. Turn the ignition ON.

5. With the ignition ON, the test light should light for
the time specified.

Is the test light on?

2 sec

Go to Step 36

Go to Step 46
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1F -30 ENGINE CONTROLS

Engine Cranks But Will Not Start (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

36

Replace the fuel pump.
Is the repair complete?

Go to Step 2

37

Is the fuel pressure within the value specified?

283-324 kPa
(41-47 psi)

Go to Step 41

Go to Step 38

38

1. Check the fuel filter for a restriction.
2. Inspect the fuel lines for kinks and restrictions.
Is the problem found?

Go to Step 39

Go to Step 40

39

1. Replace the fuel filtter and/or the fuel lines as
needed.

2. Connect a fuel pressure gauge.
3. Crank the engine.
Is the fuel pressure within the value specified?

283-324 kPa
(41-47 psi)

Go to Step 2

Go to Step 40

40

1. Disconnect the vacuum line from the fuel
pressure regulator.

2. Inspect the vacuum line for the presence of fuel.

3. Inspect the fuel pressure regulator vacuum port
for the presence of fuel.

Is any fuel present?

Go to Step 43

Go to Step 44

4

Check the fuel for contamination.
Is the fuel contaminated?

Go to Step 42

Go to Step 58

42

1. Remove the contaminated fuel from the fuel tank.

2. Clean the fuel tank as needed.
Is the repair complete?

Go to Step 2

43

Replace the fuel pressure regulator.
Is the repair complete?

Go to Step 2

44

1. Remove the fuel pump assembly from the fuel tank.

2. Inspect the fuel pump sender and the fuel
coupling hoses for a restriction.

3. Inspect the in-tank fuel filter for a restriction.
Is the problem found?

Go to Step 45

Go to Step 36

45

Replace the fuel pump sender, the in-tank fuel filter,
and/or the fuel coupling hoses as needed.

Is the repair complete?

Go to Step 2

46

1. Turn the ignition OFF.

2. Disconnect the electrical connector at the fuel
pump.

3. Connect a test light between the fuel pump
connector terminal 3 and a known good ground.

4. Turn the ignition ON.

5. With the ignition ON, the test light should light for
the time specified.

Is the test light on?

2 sec

Go to Step 47

Go to Step 48

47

Repair the open wire between the fuel pump
connector terminal 2 and ground.

Is the repair complete?

Go to Step 2

48

1. Turn the ignition OFF.

2. Disconnect the fuel pump relay.

3. Connect a test light between the fuel pump relay
connector terminal 86 and ground.

4. Turn the ignition ON.
Is the test light on?

Go to Step 49

Go to Step 54
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ENGINE CONTROLS 1F - 31

Engine Cranks But Will Not Start (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

49

. Turn the ignition OFF.
. Connect a test light between the fuel pump relay
connector terminal 85 and battery positive.
3. Turnthe ignition ON.
4. With the ignition ON, the test light should light for
the time specified.
Is the test light on?

N =

2 sec

Go to Step 50

Go to Step 55

50

1. Turn the ignition OFF.

2. Connect a test light between the fuel pump relay
connector terminal 30 and ground.

Is the test light on?

Go to Step 51

Go to Step 57

51

1. Turn the ignition OFF.

2. Check the wire between the fuel pump relay
connector terminal 87 and the fuel pump connector
terminal 3 for an open or short to ground.

Is the problem found?

Go to Step 52

Go to Step 53

52

Repair the wire between the fuel pump relay
connector terminal 87 and the fuel pump connector
terminal 3.

Is the repair complete?

Go to Step 2

53

Replace the fuel pump relay.
Is the repair complete?

Go to Step 2

54

1. Inspect the I/P fuse block fuse F17.

2. Check for an open in the wiring between the ignition
switch and the fuel pump relay connector terminal
86.

Is the problem found?

Go to Step 65

55

Check the wire between the fuel pump relay
connector terminal 85 and the ECM connector
terminal B6 for an open.

Is the problem found?

Go to Step 56

Go to Step 33

56

Repair the wire between the fuel pump relay
connector terminal 85 and the ECM connector
terminal B6.

Is the repair complete?

Go to Step 2

57

Repair the wire between the fuel pump relay
connector terminal 30 and the fuse EF16.

Is the repair complete?

Go to Step 2

58

1. Turn the ignition OFF.

2. Disconnect the fuel injector harness connectors
from all of the fuel injectors.

3. Turnthe ignition ON.

4. Connect a test light between the fuel injector
harness connector 1 and ground.

5. Repeat step 4 for each of the remaining fuel
injectors.

Is the test light on at all of the fuel injectors?

Go to Step 59

Go to Step 62
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1F -32 ENGINE CONTROLS

Engine Cranks But Will Not Start (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step Action Value(s) Yes No
1. Turn the ignition OFF.
2. Connect a test light between the fuel injector
harness connector terminal 2 and battery positive.
59 3. Crank the engine. -
4. Repeat Steps 3 and 4 for each of the remaining
fuel injectors.
Does the test light flash for all of the fuel injectors? Goto Step60 | Go to Step 63
60 Measure the resistance of each fuel injector.
Is the resistance within the value specified? 11.6-12.4 W System OK | Go to Step 61
Replace any of the fuel injectors with a resistance
61 out of specification. - -
Is the repair complete? Goto Step 2
Repair the open wire(s) between the fuel injector
62 harness connec?or(s) terminal 1 and the engine har- - -
ness C104 terminal 9.
Is the repair complete? Goto Step 2
1. Check for an open between the fuel injector
harness connector terminal 2 and the ECM
connector terminal C10 for the fuel injectors 1
and 4.
63 2. Check for an open between the fuel injector -
harness connector terminal 2 and the ECM
connector terminal C15 for the fuel injectors 2
and 3.
Is the problem found? Goto Step 64 | Go to Step 66
64 Repair the open fuel injector harness wire(s).
Is the repair complete? - Goto Step 2 -
Replace the fuse or repair the wiring as needed.
65 .
Is the repair complete? - Goto Step 2 -
1. Inspect the I/P fuse F14.
2. Check for an open between the circuits from
66 terminal 1 for each of the four fuel injectors and - -
the ignition switch.
Is the problem found? Go to Step 65
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ENGINE CONTROLS 1F - 33
ENGINE CRANKS BUT WILL NOT START (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Test Description 19. In checking the electronic control module (ECM)
outputs for the electronic spark timing signal, it rec-
ommended to use an oscilloscope to view the vary-

The number(s) below refer to step(s) on the diagnostic

table.
) ) ) ing voltage signals. In measuring these outputs with
3. By performing a compression test, it can be deter- a voltmeter, intermittent errors may occur that can-
mined if the engine has the mechanical ability to run. not be seen by a voltmeter.
9. It is important to check for the presence of spark 35. This step checks for proper operation of the ECM’s
from all of the ignition wires. If spark is present from control of the fuel pump circuit.
one to three of the ignition coil terminals, the crank- 59. This step checks for a ground signal being supplied

shatt position sensor (CPS) Is OK. by the ECM to operate the fuel injectors. If there is

no ground present during the cranking of the engine,
and the fuel injector wiring is OK, the ECM is at fault.

Engine Cranks But Will Not Start (1.3L SOHC and 1.6L DOHC ITMS-6F)

Caution: Use only electrically insulated pliers when handling ignition wires with the engine running to preC
vent an electrical shock.

Caution: Do not pinch or restrict nylon fuel lines. Damage to the lines could cause a fuel leak, resulting in
possible fire or personal injury.

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic

Goto Step2 |System Check(]

Crank the engine.

2 Does the engine start and continue to run? - System OK Go to Step 3
Perform a cylinder compression test.
3 Is the cylinder compression for all of the cylinders at 689 kPa
or above the value specified? (100 psi) Goto Step 7 Goto Step 4
4 Inspect the timing belt alignment.
Is the timing belt in alignment? - Go to Step 6 Go to Step 5
5 Align or replace the timing belt as needed.
Is the repair complete? - Goto Step 2 -
6 Repair the internal engine damage as needed.
Is the repair complete? - Goto Step 2 -
Inspect the fuel pump fuse.
7
Is the problem found? - Goto Step 8 Goto Step 9
8 Replace the fuse.

Is the repair complete? - Goto Step 2 -
Check for the presence of spark from all of the igni-
9 tion wires while cranking the engine. -
Is spark present from all of the ignition wires? Goto Step 34 | Goto Step 10

1. Measure the resistance of the ignition wires.

2. Replace any of the ignition wire(s) with a
resistance above the value specified.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires? 30,000 W GotoStep2 | GotoStep 11

10
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1F - 34 ENGINE CONTROLS

Engine Cranks But Will Not Start (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

1"

. Turn the ignition OFF.

. Disconnect the crankshaft position sensor (CPS)
connector.

3. Turn the ignition ON.

4. Measure the voltage between the CPS connector
terminals 1 and 3.

Does the voltage measure near the value specified?

N =

1.08 v

Go to Step 12

Go to Step 13

12

Measure the voltage between the CPS connector
terminals 2 and 3.

Does the voltage measure near the value specified?

1.08 v

Go to Step 19

Go to Step 14

13

Measure the voltage between the CPS connector
terminal 1 and ground.

Does the voltage measure near the value specified?

1.08 v

Go to Step 15

Go to Step 16

14

Measure the voltage between the CPS connector
terminals 2 and ground.

Does the voltage measure near the value specified?

1.08 v

Go to Step 15

Go to Step 17

15

Check for an open or short in the wire between the
CPS connector terminal 3 and ground.

Is the problem found?

Go to Step 18

Go to Step 33

16

Check for an open or short in the wire between the
CPS connector terminal 1 and the electronic control
module (ECM) connector terminal B14.

Is the problem found?

Go to Step 18

Go to Step 33

17

Check for an open or short in the wire between the
CPS connector terminal 2 and the ECM connector
terminal A16.

Is the problem found?

Go to Step 18

Go to Step 33

18

Repair the wiring as needed.
Is the repair complete?

Go to Step 2

19

1. Disconnect the direct ignition system (DIS)
ignition coil connector to prevent the vehicle from
starting.

2. Measure the voltage at the ECM connector
terminal B14 by backprobing the ECM connector.

Are the voltage readings near the values specified?

1.08 v with
ignition ON,
1.20 v during
cranking

Go to Step 20

Go to Step 21

20

Measure the voltage at the ECM connector terminal
A16 by backprobing the ECM connector.

Are the voltage readings near the values specified?

1.08 v with
ignition ON,
1.20 v during
cranking

Go to Step 22

Go to Step 21

21

Replace the CPS.
Is the repair complete?

Go to Step 2

22

1. Turn the ignition OFF.

2. Disconnect the electrical connector at the DIS
ignition coil.

3. Connect a test light between terminal D of the
DIS ignition coil connector and ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 23

Go to Step 24

23

Connect a test light between terminal C of the DIS
ignition coil connector and battery positive.

Is the test light on?

Go to Step 27

Go to Step 25
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ENGINE CONTROLS 1F -35

Engine Cranks But Will Not Start (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

24

Check for an open in the wiring between the ignition

switch and the DIS ignition coil connector terminal D.

Is the problem found?

Go to Step 26

25

Check for an open in the wire from the DIS ignition
coil to ground.

Is the problem found?

Go to Step 26

26

1. Repair the wiring as needed.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

Go to Step 2

Go to Step 27

27

1. Turn the ignition OFF.

2. Disconnect the DIS ignition coil connector.

3. While cranking the engine, measure the voltage
at the DIS ignition coil connector terminal B.

Does the voltage fluctuate within the values

specified?

0.2-2.0v

Go to Step 28

Go to Step 29

28

While cranking the engine, measure the voltage at
the DIS ignition coil connector terminal A.

Does the voltage fluctuate within the values specified?

0.2-2.0v

Go to Step 32

Go to Step 30

29

Check for an open in the wire from the DIS ignition
coil connector terminal B to the ECM connector
terminal C14.

Is the problem found?

Go to Step 31

Go to Step 33

30

Check for an open in the wire from the DIS ignition
coil connector terminal A to the ECM connector
terminal D14.

Is the problem found?

Go to Step 31

Go to Step 33

31

1. Repair the wiring as needed.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

Go to Step 2

Go to Step 32

32

Replace the DIS ignition coil.
Is the repair complete?

Go to Step 2

33

Replace the ECM.
Is the repair complete?

Go to Step 2

34

1. Turn the ignition OFF.

2. Connect a fuel pressure gauge.
3. Crank the engine.

Is any fuel pressure present?

Go to Step 37

Go to Step 35

35

1. Turn the ignition OFF.

2. Disconnect the electrical connector at the fuel
pump.

3. Connect a test light between the fuel pump
connector terminals 3 and 2.

4. Turn the ignition ON.

5. With the ignition ON, the test light should light for
the time specified.

Is the test light on?

2 sec

Go to Step 36

Go to Step 46
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1F -36 ENGINE CONTROLS

Engine Cranks But Will Not Start (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

36

Replace the fuel pump.
Is the repair complete?

Go to Step 2

37

Is the fuel pressure within the value specified?

283-324 kPa
(41-47 psi)

Go to Step 41

Go to Step 38

38

1. Check the fuel filter for a restriction.
2. Inspect the fuel lines for kinks and restrictions.
Is the problem found?

Go to Step 39

Go to Step 40

39

1. Replace the fuel filter and/or the fuel lines as
needed.

2. Connect a fuel pressure gauge.
3. Crank the engine.
Is the fuel pressure within the value specified?

283-324 kPa
(41-47 psi)

Go to Step 2

Go to Step 40

40

1. Disconnect the vacuum line from the fuel
pressure regulator.

2. Inspect the vacuum line for the presence of fuel.

3. Inspect the fuel pressure regulator vacuum port
for the presence of fuel.

Is any fuel present?

Go to Step 43

Go to Step 44

4

Check the fuel for contamination.
Is the fuel contaminated?

Go to Step 42

Go to Step 58

42

1. Remove the contaminated fuel from the fuel tank.

2. Clean the fuel tank as needed.
Is the repair complete?

Go to Step 2

43

Replace the fuel pressure regulator.
Is the repair complete?

Go to Step 2

44

1. Remove the fuel pump assembly from the fuel
tank.

2. Inspect the fuel pump sender and the fuel
coupling hoses for a restriction.

3. Inspect the in-tank fuel filter for a restriction.
Is the problem found?

Go to Step 45

Go to Step 36

45

Replace the fuel pump sender, the in-tank fuel filter,
and/or the fuel coupling hoses as needed.

Is the repair complete?

Go to Step 2

46

1. Turn the ignition OFF.

2. Disconnect the electrical connector at the fuel
pump.

3. Connect a test light between the fuel pump
connector terminal 3 and a known good ground.

4. Turn the ignition ON.

5. With the ignition ON, the test light should light for
the time specified.

Is the test light on?

2 sec

Go to Step 47

Go to Step 48

47

Repair the open wire between the fuel pump con-
nector terminal 2 and ground.

Is the repair complete?

Go to Step 2
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Engine Cranks But Will Not Start (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step Action Value(s) Yes No
1. Turn the ignition OFF.
2. Disconnect the fuel pump relay.
48 3. Connect a test light between the fuel pump relay
connector terminal 86 and ground. -
4. Turn the ignition ON.
Is the test light on? Go to Step 49 | Go to Step 54
1. Turn the ignition OFF.
2. Connect a test light between the fuel pump relay
connector terminal 85 and battery positive.
49 3. Turn the ignition ON.
4. With the ignition ON, the test light should light for
the time specified.
Is the test light on? 2 sec Goto Step 50 | Go to Step 55
1. Turn the ignition OFF.
50 2. Connect a test _Iight between the fuel pump relay
connector terminal 30 and ground. -
Is the test light on? Go to Step 51 | Go to Step 57
1. Turn the ignition OFF.
2. Check the wire between the fuel pump relay
51 connector term!nal 87 and the fuel pump
connector terminal 3 for an open or short to -
ground.
Is the problem found? Go to Step 52 | Go to Step 53
Repair the wire between the fuel pump relay con-
52 ne:ctor terminal 87 and the fuel pump connector ter-
minal 3. - -
Is the repair complete? Go to Step 2
53 Replace the fuel pump relay.
Is the repair complete? - Goto Step 2 -
1. Inspect the I/P fuse block fuse F17.
2. Check for an open in the wiring between the
54 ignition switch and the fuel pump relay connector - -
terminal 86.
Is the problem found? Go to Step 65
Check the wire between the fuel pump relay connec-
55 tor terminal 85 and the ECM connector terminal A12
for an open. -
Is the problem found? Goto Step 56 | Go to Step 33
Repair the wire between the fuel pump relay con-
nector terminal 85 and the ECM connector terminal
56 | A2, ; ;
Is the repair complete? Go to Step 2
Repair the wire between the fuel pump relay con-
57 nector terminal 30 and the fuse EF16. - -
Is the repair complete? Go to Step 2
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1F - 38 ENGINE CONTROLS

Engine Cranks But Will Not Start (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

58

1. Turn the ignition OFF.

2. Disconnect the fuel injector harness connectors
from all of the fuel injectors.

3. Turn the ignition ON.

4. Connect a test light between the fuel injector
harness connector 1 and ground.

5. Repeat Step 4 for each of the remaining fuel
injectors.

Is the test light on at all of the fuel injectors?

Go to Step 59

Go to Step 62

59

1. Turn the ignition OFF.
2. Connect a test light between the fuel injector

harness connector terminal 2 and battery positive.

3. Crank the engine.

4. Repeat Steps 3 and 4 for each of the remaining
fuel injectors.

Does the test light flash for all of the fuel injectors?

Go to Step 60

Go to Step 63

60

Measure the resistance of each fuel injector.
Is the resistance within the value specified?

11.6-124 W

System OK

Go to Step 61

61

Replace any of the fuel injectors with a resistance
out of specification.

Is the repair complete?

Go to Step 2

62

Repair the open wire(s) between the fuel injector
harness connector(s) terminal 1 and the engine har-
ness connector C104 terminal 9.

Is the repair complete?

Go to Step 2

63

1. Check for an open between the fuel injector
harness connector terminal 2 and the ECM
connector terminal C4 for the fuel injectors 1
and 4.

2. Check for an open between the fuel injector
harness connector terminal 2 and the ECM
connector terminal C6 for the fuel injectors 2
and 3.

Is the problem found?

Go to Step 64

Go to Step 66

64

Repair the open fuel injector harness wire(s).
Is the repair complete?

Go to Step 2

65

Replace the fuse or repair the wiring as needed.
Is the repair complete?

Go to Step 2

66

1. Inspect the I/P fuse F14.

2. Check for an open between the circuit from
terminal 1 for each of the four fuel injectors and
the ignition switch.

Is the problem found?

Go to Step 65
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1F -40 ENGINE CONTROLS

I Hot at All Times

Hot in Run and Start

}instrument
I Cluster
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I 13303 !
[ SR L 1 I
~G104
RED/
WHT
ORN PPL
53 C210
PPL
C4 C1 C13 Cci2
_B.j A T 91_6.1 N N T T T T T T A _1 E’_\_ - _;.\.1._’: ——— TN -
i
: Batiery  Battery Ignition SES System  System Injector Injector : Electronic
1 Feed Feed Feed Lamp Ground  Ground Ground Ground | gentrol
: Ground 1 Module
H Control : (ECM)
1

lBLK
8Y Cio4

BLK |BLK BLK BLK BLK

A202F011

NO SERVICE ENGINE SOON LAMP (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

There should always be a steady service engine soon
(SES) lamp when the ignition is ON and the engine is
stopped. Battery voltage is supplied directly to the SES
bulb. The electronic control module (ECM) will control
the SES lamp and turn it on by providing a ground path
through the ECM connector terminal C1 wire to the SES
lamp.

Diagnostic Aids

o If the engine runs OK, inspect for a faulty malfunction
indicator lamp bulb.

o |f the engine cranks but will not start, check for open
fuses and poor ECM connections. Particularly check

for ECM ignition and battery feeds, including clean
and tight ECM ground connections.
Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. This step checks for battery voltage in the instru-
ment panel SES lamp bulb socket.

8. This step, along with step 9, checks for battery feed
to the ECM.

10. This step checks for ignition feed to the ECM.

24. At this point the SES lamp wiring is OK. The prob-
lem is a faulty ECM.
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No Service Engine Soon Lamp (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Start the engine.
Does the engine start?

Go to Step 2

Goto Step 7

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
connectors.

3. Turn the ignition ON.

4. Connect a test light between the ECM connector
terminal C1 and ground.

Is the service engine soon (SES) lamp on?

Go to Step 14

Goto Step 3

Inspect the kick panel fuse F11.
Is the fuse OK?

Goto Step 4

Go to Step 15

Check the ignition feed to the SES bulb using a volt-
meter.

Is the voltage within the value specified?

11-14v

Goto Step 5

Go to Step 16

Inspect the SES bulb.
Is the SES bulb OK?

Goto Step 6

Go to Step 17

Check for an open or short to voltage in the wire be-
tween the ECM connector terminal C1 and the SES
bulb.

Is the problem found?

Go to Step 18

Go to Step 13

Inspect the ECM fuse F5/F17.
Is the problem found?

Go to Step 19

Goto Step 8

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.

3. Connect a test light to ECM connector terminal
B1 and ground.

Is the test light on?

Go to Step 9

Go to Step 20

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.

3. Connect a test light between the ECM connector
terminal C16 and ground.

Is the test light on?

Go to Step 10

Go to Step 21

10

1. Turn the ignition OFF.

2. Connect a test light between the ECM connector
terminal C4 and ground.

3. Turn the ignition ON.
Is the test light on?

Go to Step 11

Go to Step 22

1"

Inspect the ECM connector terminals B1, C16, and
C4 for damage or poor mating.

Is the problem found?

Go to Step 12

Go to Step 14

12

Repair the ECM connector terminal(s) as needed.
Is the repair complete?

Goto
“Diagnostic
System Check(]

13

Inspect for damage or poor mating at the ECM con-
nector terminal C1.

Is the problem found?

Go to Step 12

Go to Step 14

14

Check the ECM connector terminals A12 and D1 for
ground.

Are the grounds OK?

Go to Step 24

Go to Step 23
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No Service Engine Soon Lamp (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step Action Value(s) Yes No

1. Turn the ignition OFF.

15 2. Replace the fuse. _Go to
3. Turn the ignition ON. - Diagnostic
Is the SES lamp on? System Check” | Go to Step 4
Repair the open in the ignition feed wire to the SES Goto

16 bulb. - ‘Diagnostic -
Is the repair complete? System Check”
Replace the SES bulb. Goto

17 [ Is the repair complete? - ‘Diagnostic -

System Check”

Repair the wire between the ECM connector termi- Goto

18 nal C1 and the SES bulb. - ‘Diagnostic -
Is the repair complete? System Check”
1. Turn the ignition OFF.

19 2. Replace the ECM fuse. Goto _
3. Turn the ignition ON. - ‘Diagnostic
Is the SES lamp on? System Check” | Go to Step 1
Repair the wire between the ECM connector termi- Goto

20 nal B1 and the F5. - ‘Diagnostic -
Is the repair complete? System Check”
Repair the wire between the ECM connector termi- Goto

21 nal C16 and the F5. - ‘Diagnostic -
Is the repair complete? System Check”
Repair the wire between the ECM connector termi- Goto

22 nal C4 and fuse F17. - ‘Diagnostic -
Is the repair complete? System Check”
Repair the open wire between the ECM connector Goto

23 terminals A12 and/or D1 and ground. - “Diagnostic -
Is the repair complete? System Check”
Replace the ECM. Goto

24 | |s the repair complete? - ‘Diagnostic -

System Check”
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1F -44 ENGINE CONTROLS

| Hotat AnTimes | [ Hotin Run, Bulb Test or Start |
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A202F012

NO SERVICE ENGINE SOON LAMP (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

There should always be a steady service engine soon
(SES) lamp when the ignition is ON and the engine is
stopped. Battery voltage is supplied directly to the SES
bulb. The electronic control module (ECM) will control
the SES lamp and turn it on by providing a ground path
through the ECM connector terminal B10 wire to the
SES lamp.

Diagnostic Aids

o [f the engine runs OK, inspect for a faulty malfunction
indicator lamp bulb.

o |f the engine cranks but will not start, check for open
fuses and poor ECM connections. Particularly check

for ECM ignition and battery feeds, including clean
and tight ECM ground connections.
Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. This step checks for battery voltage in the instru-
ment panel SES lamp bulb socket.

8. This step checks for battery feed to the ECM.
9. This step checks for ignition feed to the ECM.

22. At this point the SES lamp wiring is OK. The prob-
lem is a faulty ECM.
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No Service Engine Soon Lamp (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Start the engine.
Does the engine start?

Go to Step 2

Goto Step 7

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
connectors.

3. Turn the ignition ON.

4. Connect a test light between the ECM connector
terminal B10 and ground.

Is the service engine soon (SES) lamp on?

Go to Step 13

Goto Step 3

Inspect the kick panel fuse F11.
Is the fuse OK?

Goto Step 4

Go to Step 14

Check the ignition feed to the SES bulb using a volt-
meter.

Is the voltage within the value specified?

11-14v

Goto Step 5

Go to Step 15

Inspect the SES bulb.
Is the SES bulb OK?

Goto Step 6

Go to Step 16

Check for an open or short to voltage in the wire be-
tween the ECM connector terminal B10 and the SES
bulb.

Is the problem found?

Go to Step 17

Go to Step 12

Inspect the ECM fuse F5/F17.
Is the problem found?

Go to Step 18

Goto Step 8

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.

3. Connect a test light to ECM connector terminal
A6 and ground.

Is the test light on?

Go to Step 9

Go to Step 19

1. Turn the ignition OFF.
2. Disconnect the ECM white connector.

3. Connect a test light between the ECM connector
terminal C16 and ground.

Is the test light on?

Go to Step 10

Go to Step 20

10

Inspect the ECM connector terminals A6 and C16
for damage or poor mating.

Is the problem found?

Go to Step 11

Go to Step 13

1"

Repair the ECM connector terminal(s) as needed.
Is the repair complete?

Goto
“Diagnostic
System Check(]

12

Inspect for damage or poor mating at the ECM con-
nector terminal B10.

Is the problem found?

Go to Step 11

Go to Step 13

13

Check the ECM connector terminals B1 and D16 for
ground.

Are the grounds OK?

Go to Step 22

Go to Step 21

14

1. Turn the ignition OFF.
2. Replace the fuse.

3. Turn the ignition ON.
Is the SES lamp on?

Goto
“Diagnostic
System Check”

Goto Step 4
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No Service Engine Soon Lamp (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step Action Value(s) Yes No

Repair the open in the ignition feed wire to the SES Goto

15 bulb. - “Diagnostic -
Is the repair complete? System Check”
Replace the SES bulb. Goto

16 [ Is the repair complete? - ‘Diagnostic -

System Check”

Repair the wire between the ECM connector termi- Goto

17 nal B10 and the SES bulb. - “Diagnostic -
Is the repair complete? System Check”
1. Turn the ignition OFF.

18 2. Replace the ECM fuse. Goto _
3. Turn the ignition ON. - ‘Diagnostic
Is the SES lamp on? System Check” | Go to Step 1
Repair the wire between the ECM connector termi- Goto

19 nal A6 and the fuse F5. - “Diagnostic -
Is the repair complete? System Check”
Repair the wire between the ECM connector termi- Goto

20 nal C16 and the fuse F17. - “Diagnostic -
Is the repair complete? System Check”
Repair the open wire between the ECM connector Goto

21 terminals B1 and/or D16 and ground. - “Diagnostic -
Is the repair complete? System Check”
Replace the ECM. Goto

22 | |s the repair complete? - ‘Diagnostic -

System Check”
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1F -48 ENGINE CONTROLS

Hot in Run and Start
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A202F013

WILL NOT FLASH SERVICE ENGINE SOON LAMP (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

There should always be a steady service engine soon
(SES) lamp when the ignition is ON and the engine
stopped. Battery ignition voltage is supplied directly to
the SES bulb. The electronic control module (ECM) will
turn the SES on by grounding the ECM connector termi-
nal C1 wire. With the assembly line diagnostic link
(ALDL) A and B terminals grounded, the SES lamp
should flash a Code 12 followed by any diagnostic
trouble codes (DTCs) stored in the ECM memory. A
steady SES lamp suggests a short to ground in the ECM
connector terminal C1 wire, or an open in the diagnostic
test wire. A steady but dim light indicates a failed quad-
driver. The table will confirm and suggest the cause.

Diagnostic Aids
o If the engine runs OK, inspect for a faulty SES bulb.

o |If the engine cranks but will not start, check for open
fuses and poor ECM connections. Particularly check
for ECM ignition and battery feeds, including clean
and tight ECM ground connections.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. If the SES lamp is on when the ECM white connec-
tor is disconnected, the wire to the ECM connector
terminal C1 is shorted to ground.
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ENGINE CONTROLS 1F-49

5. This step will check for an open diagnostic test wire.

faulty ECM.

11. At this point the SES wiring is OK. The problem is a

Will Not Flash Service Engine Soon Lamp (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Turn the ignition ON. Goto
1 Is the service engine soon (SES) lamp on? “No Service
- Engine Soon
Go to Step 2 Lamp”
1. Turn the ignition OFF.
2. Jumper the assembily line diagnostic link (ALDL)
o terminals A and B. -
3. Turn the ignition ON. ‘ _Go to
Does the SES lamp flash the diagnostic trouble code Diagnostic
(DTC) 122 System Check” | Go to Step 3
1. Turn the ignition OFF.
3 2. Disconnect the ECM white connector.
3. Turn the ignition ON. -
Is the SES on? Goto Step 4 Goto Step 5
Repair the short to ground in the wire between the
4 electronic control module (ECM) connector terminal Goto
C1 and the SES bulb. - ‘Diagnostic -
Is the repair complete? System Check”
1. Turn the ignition OFF.
2. Reconnect the ECM white connector.
5 3. Turn the ignition ON.
4. Backprobe the ECM connector terminal D8 with a -
test light connected to ground.
Does the SES flash DTC 12? GotoStep6 | GotoStep8
Check for an open wire between the ECM connector
6 terminal D8 and the ALDL terminal B. -
Is the problem found? GotoStep10 | Goto Step7
Repair the open wire between the ALDL terminal A Goto
7 and ground. - ‘Diagnostic -
Is the repair complete? System Check”
Check for damage or poor mating at the ECM con-
8 nector terminal D8. -
Is the problem found? GotoStep9 | Goto Step 11
Repair the ECM connector terminal D8. Goto
9 Is the repair complete? - ‘Diagnostic -
System Check”
Repair the wire between the ECM connector termi- Goto
10 nal D8 and the ALDL terminal B. - ‘Diagnostic -
Is the repair complete? System Check”
Replace the ECM. Goto
1 Is the repair complete? - ‘Diagnostic -

System Check”
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Hot in Run and Start I Hot at All Times
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A202F014

WILL NOT FLASH SERVICE ENGINE SOON LAMP
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description Diagnostic Aids

There should always be a steady service engine soon
(SES) lamp when the ignition is ON and the engine
stopped. Battery ignition voltage is supplied directly to
the SES bulb. The electronic control module (ECM) will
turn the SES on by grounding the ECM connector termi-
nal B10 wire. With the assembly line diagnostic link
(ALDL) A and B terminals grounded, the SES lamp
should flash a Code 12 followed by any diagnostic
trouble codes (DTCs) stored in the ECM memory. A
steady SES lamp suggests a short to ground in the ECM
connector terminal B10 wire, or an open in the diagnos-
tic test wire. A steady but dim light indicates a failed
quad-driver. The table will confirm and suggest the
cause.

o If the engine runs OK, inspect for a faulty SES bulb.

o |If the engine cranks but will not start, check for open
fuses and poor ECM connections. Particularly check
for ECM ignition and battery feeds, including clean
and tight ECM ground connections.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. If the SES lamp is on when the ECM red connector
is disconnected, the wire to the ECM connector ter-
minal B10 is shorted to ground.

1997 DAEWOO T-100 BL3



ENGINE CONTROLS 1F - 51

5. This step will check for an open diagnostic test wire. 11. At this point the SES wiring is OK. The problem is a

faulty ECM.

Will Not Flash Service Engine Soon Lamp (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Turn the ignition ON. Goto
1 Is the service engine soon (SES) lamp on? “No Service
- Engine Soon
Go to Step 2 Lamp”
1. Turn the ignition OFF.
2. Jumper the assembily line diagnostic link (ALDL)
o terminals A and B. -
3. Turn the ignition ON. Goto
Does the SES lamp flash the diagnostic trouble code ‘Diagnostic
(DTC) 12? System Check” | Go to Step 3
1. Turn the ignition OFF.
3 2. Disconnect the ECM red connector.
3. Turn the ignition ON. -
Is the SES on? Goto Step 4 Go to Step 5
Repair the short to ground in the wire between the Goto
4 ECM connector terminal B10 and the SES bulb. - “Diagnostic -
Is the repair complete? System Check”
1. Turn the ignition OFF.
2. Reconnect the ECM red connector.
5 3. Turn the ignition ON.
4. Backprobe the ECM connector terminal B9 with a -
test light connected to ground.
Does the SES flash DTC 12? GotoStep6 | GotoStep8
Check for an open wire between the ECM connector
6 terminal B9 and the ALDL terminal B. -
Is the problem found? GotoStep10 | Goto Step7
Repair the open wire between the ALDL terminal A Goto
7 and ground. - ‘Diagnostic -
Is the repair complete? System Check”
Check for damage or poor mating at the ECM con-
8 nector terminal B9. -
Is the problem found? GotoStep9 | Goto Step 11
Repair the ECM connector terminal B9. Goto
9 Is the repair complete? - ‘Diagnostic -
System Check”
Repair the wire between the ECM connector termi- Goto
10 nal B9 and the ALDL terminal B. - ‘Diagnostic -
Is the repair complete? System Check”
Replace the ECM. Goto
1 Is the repair complete? - ‘Diagnostic -
System Check”
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FUEL SYSTEM PRESSURE TEST

Circuit Description

The fuel pump is an in-tank fuel pump mounted to a fuel
sender assembly. The fuel pump will remain on as long
as the engine is cranking or running and the electronic
control module (ECM) is receiving reference pulses from
the crankshaft position sensor (CPS). If there are no
reference pulses, the ECM will turn off the fuel pump
2 seconds after the ignition switch is turned ON or 2 sec-
onds after the engine stops running. The fuel pump de-
livers fuel to the fuel rail and the fuel injectors, where the
fuel system pressure is controlled from 284 to 325 kPa
(41 to 47 psi) by the fuel pressure regulator. The excess
fuel is returned to the fuel tank.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. When the engine is idling, the intake manifold vacuum
is high. This vacuum is applied to the fuel pressure
regulator diaphragm, offsetting the spring pressure in-
side the fuel pressure regulator and lowering the fuel
pressure.

10. If there is fuel bleeding back through the fuel return
outlet, this is due to a faulty fuel pressure regulator.

14. Another symptom often present when the fuel injec-
tors are leaking is hard starting. Leaking fuel injec-
tors can cause a flooding condition.

23. Fuel leaking from the fuel pump inlet is due to a
faulty one-way check valve in the fuel pump.

Caution: The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury
or fire, it is necessary to relieve the fuel system
pressure before disconnecting the fuel lines.

Caution: Do not pinch or restrict nylon fuel lines.
Damage to the lines could cause a fuel leak, resultC
ing in possible fire or personal injury.

Fuel Pressure Relief Procedure

1. Remove the fuel cap.

2. Remove the fuel pump fuse EF18 from the engine
fuse block.

3. Start the engine and allow the engine to stall.
4. Crank the engine for an additional 10 seconds.

Fuel System Pressure Test

Step Action

Value(s) Yes No

1. Relieve the fuel system pressure.
2. Install a fuel pressure gauge.
1 3. Turn the ignition ON.

284-325 kPa

Is the fuel pressure within the values specified and
holding steady?

(41-47 psi)

Go to Step 2

Goto Step 5

1. Disconnect the fuel pressure regulator vacuum
hose.

2. Start the engine.
3. Allow the engine to idle.

4. Connect the fuel pressure regulator vacuum
hose.

Does the fuel pressure decrease?

System OK

Goto Step 3

1. Allow the engine to idle.

2. Disconnect the vacuum hose from the fuel
pressure regulator.

3. Connect a vacuum pump with a gauge to the fuel
pressure regulator vacuum port.

4. Apply 41-47 kPa (12-14 in. Hg) of vacuum to the
fuel pressure regulator.

Does the fuel pressure decrease?

Goto Step 4

Go to Step 16

1. Locate and correct the cause of the vacuum
restriction to the fuel pressure regulator.

2. Confirm the operation of the fuel pressure
regulator.

Is the repair complete?

System OK
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Fuel System Pressure Test (Cont’d)

Step

Action

Value(s)

Yes

No

1. Relieve the fuel system pressure.
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel pressure within the values specified but
not holding steady?

284-325 kPa
(41-47 psi)

Go to Step 6

Go to Step 17

Inspect the fuel lines for a leak.
Is the problem found?

Goto Step 7

Goto Step 8

1. Replace the fuel line(s) as needed.
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel pressure within the values specified and
holding steady?

284-325 kPa
(41-47 psi)

System OK

1. Remove the fuel pump assembly.

2. With the fuel pump under pressure, inspect the
fuel pump coupling hoses for leaking.

Is the problem found?

Goto Step 9

Go to Step 10

1. Tighten or replace the fuel pump coupling hoses
as needed.

2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel pressure within the values specified and
holding steady?

284-325 kPa
(41-47 psi)

System OK

10

With the fuel system under pressure, inspect the fuel
return outlet for leaking.

Is the problem found?

Go to Step 11

Go to Step 12

1"

1. Replace the fuel pressure regulator.
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel pressure within the values specified and
holding steady?

284-325 kPa
(41-47 psi)

System OK

12

With the fuel system under pressure, inspect the fuel
inlet for leaking.

Is the problem found?

Go to Step 13

Go to Step 14

13

1. Replace the fuel pump assembly.
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel pressure within the values specified and
holding steady?

284-325 kPa
(41-47 psi)

System OK

14

1. Remove the fuel rail and the fuel injectors as an
assembly.

2. With the fuel system under pressure, inspect all
of the fuel injectors for leaking.

Is the problem found?

Go to Step 15

15

1. Replace the leaking fuel injector(s).
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel pressure within the values specified and
holding steady?

284-325 kPa
(41-47 psi)

System OK
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Fuel System Pressure Test (Cont’d)

Step

Action

Value(s)

Yes

No

16

. Replace the fuel pressure regulator.

. Disconnect the fuel pressure regulator vacuum
hose.

3. Start the engine.
4. Allow the engine to idle.

5. Connect the fuel pressure regulator vacuum
hose.

Does the fuel pressure decrease?

N =

System OK

17

1. Relieve the fuel system pressure.
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel system pressure below the values speci-
fied and holding steady?

284-325 kPa
(41-47 psi)

Go to Step 13

Go to Step 18

18

1. Relieve the fuel system pressure.
2. Install a fuel pressure gauge.
3. Turn the ignition ON.

Is the fuel system pressure below the values speci-
fied and not holding steady?

284-325 kPa
(41-47 psi)

Go to Step 19

19

Inspect the fuel lines for leaks.
Is the problem found?

Goto Step 7

Go to Step 20

20

1. Remove the fuel pump assembly.

2. With the fuel pump under pressure, inspect the
fuel pump coupling hoses for leaking.

Is the problem found?

Go to Step 9

Go to Step 21

21

1. Remove the fuel pump assembly.

2. With the fuel system under pressure, inspect the
fuel return outlet for leaking.

Is the problem found?

Go to Step 11

Go to Step 22

22

1. Remove the fuel pump assembly.

2. With the fuel system under pressure, inspect the
fuel inlet for leaking.

Is the problem found?

Go to Step 13

Go to Step 23

23

1. Remove the fuel rail and the fuel injectors as an
assembly.

2. With the fuel system under pressure, inspect all
of the fuel injectors for leaking.

Is the problem found?

Go to Step 15

Go to Step 13
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FUEL PUMP RELAY CIRCUIT CHECK (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

When the ignition switch is turned ON, the electronic
control module (ECM) will activate the fuel pump relay
and run the in-tank fuel pump. The fuel pump will oper-
ate as long as the engine is cranking or running and the
ECM is receiving ignition reference pulses.

If there are no reference pulses, the ECM will shut off

the fuel pump within 2 seconds after the ignition switch
is turned ON.

Diagnostic Aids

An intermittent problem may be caused by a poor con-
nection, rubbed through wire insulation, or a broken wire
inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks for the ECM providing a ground for
the operation of the fuel pump relay.

7. By confirming that the wiring is OK using Steps 2
through 6, it can be determined that the fuel pump
relay is at fault.

8. If there is no voltage present at the fuel pump relay
connector terminal 86, the problem is an open I/P
fuse block fuse F17, or an open in the wiring between
the fuel pump relay and the ignition switch.
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9. After determining that there is no ground being pro-
vided by the ECM to the fuel pump relay, the fault is

either the ECM or the wiring between the ECM and
the fuel pump relay.

Fuel Pump Relay Circuit Check (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

1. Turn the ignition OFF for 10 seconds.

2. Turn the ignition ON.

3. Listen for in-tank fuel pump operation.

Does the fuel pump operate for the time specified?

2 sec

System OK

Go to Step 2

1. Turn the ignition OFF.
2. Disconnect the fuel pump relay.

3. Connect a test light between the fuel pump relay
connector terminal 86 and ground.

4. Turn the ignition ON.
Is the test light on?

Goto Step 3

Go to Step 8

1. Turn the ignition OFF.

2. Connect a test light between the fuel pump relay
connector terminal 85 and battery positive.

3. Turn the ignition ON.

4. With the ignition ON, the test light should light for
the time specified.

Is the test light on?

2 sec

Goto Step 4

Go to Step 9

1. Turn the ignition OFF.

2. Connect a test light between the fuel pump relay
connector terminal 30 and ground.

Is the test light on?

Goto Step 5

Go to Step 11

Check for an open or short to ground in the wire
between the fuel pump relay connector terminal 87
and the fuel pump connector terminal 3.

Is the problem found?

Go to Step 6

Goto Step 7

1. Repair the wire between the fuel pump relay
connector terminal 87 and the fuel pump
connector terminal 3.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

1. Replace the fuel pump relay.

2. Turn the ignition OFF for 10 seconds.

3. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

Check for an open wire between the fuel pump relay
connector terminal 86 and the ignition switch.

Is the problem found?

Go to Step 13

Check for an open wire between the fuel pump relay
connector terminal 85 and the electronic control
module (ECM) connector terminal B6.

Is the problem found?

Go to Step 10

Go to Step 12
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Fuel Pump Relay Circuit Check (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

10

1. Replace the fuse EF16 or repair the wire between
the fuel pump relay connector terminal 85 and the
ECM connector terminal B6.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

1"

1. Replace the fuse EF16 or repair the wire between
the fuel pump relay connector terminal 30 and the
fuse EF16.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

12

1. Replace the ECM.

2. Turn the ignition OFF for 10 seconds.

3. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

13

1. Replace the fuse EF17 or repair the wire between
the fuel pump relay connector terminal 86 and the
ignition system.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK
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FUEL PUMP RELAY CIRCUIT CHECK (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

When the ignition switch is turned ON, the electronic
control module (ECM) will activate the fuel pump relay
and run the in-tank fuel pump. The fuel pump will oper-
ate as long as the engine is cranking or running and the
ECM is receiving ignition reference pulses.

If there are no reference pulses, the ECM will shut off
the fuel pump within 2 seconds after the ignition switch
is turned ON.

Diagnostic Aids

An intermittent problem may be caused by a poor con-
nection, rubbed through wire insulation, or a broken wire
inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks for the ECM providing a ground for
the operation of the fuel pump relay.

7. By confirming that the wiring is OK using Steps 2
through 6, it can be determined that the fuel pump
relay is at fault.

8. If there is no voltage present at the fuel pump relay
connector terminal 86, the problem is an open I/P
fuse block fuse F17, or an open in the wiring between
the fuel pump relay and the ignition switch.
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9. After determining that there is no ground being pro-
vided by the ECM to the fuel pump relay, the fault is

either the ECM or the wiring between the ECM and
the fuel pump relay.

Fuel Pump Relay Circuit Check (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

1. Turn the ignition OFF for 10 seconds.

2. Turn the ignition ON.

3. Listen for in-tank fuel pump operation.

Does the fuel pump operate for the time specified?

2 sec

System OK

Go to Step 2

1. Turn the ignition OFF.
2. Disconnect the fuel pump relay.

3. Connect a test light between the fuel pump relay
connector terminal 86 and ground.

4. Turn the ignition ON.
Is the test light on?

Goto Step 3

Go to Step 8

1. Turn the ignition OFF.

2. Connect a test light between the fuel pump relay
connector terminal 85 and battery positive.

3. Turn the ignition ON.

4. With the ignition ON, the test light should light for
the time specified.

Is the test light on?

2 sec

Goto Step 4

Go to Step 9

1. Turn the ignition OFF.

2. Connect a test light between the fuel pump relay
connector terminal 30 and ground.

Is the test light on?

Goto Step 5

Go to Step 11

Check for an open or short to ground in the wire
between the fuel pump relay connector terminal 87
and the fuel pump connector terminal 3.

Is the problem found?

Go to Step 6

Goto Step 7

1. Repair the wire between the fuel pump relay
connector terminal 87 and the fuel pump
connector terminal 3.

2. Install the fuel pump relay.

3. Turn the ignition OFF for 10 seconds.

4. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

1. Replace the fuel pump relay.

2. Turn the ignition OFF for 10 seconds.

3. Turn the ignition ON.

Does the fuel pump operate for the time specified?

2 sec

System OK

Check for an open wire between the fuel pump relay
connector terminal 86 and the ignition switch.

Is the problem found?

Go to Step 13

Check for an open wire between the fuel pump relay
connector terminal 85 and the electronic control
module (ECM) connector terminal A12.

Is the problem found?

Go to Step 10

Go to Step 12
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Fuel Pump Relay Circuit Check (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

10

2.
3.
4.
Does the fuel pump operate for the time specified?

. Repair the wire between the fuel pump relay

connector terminal 85 and the ECM connector
terminal A12.

Install the fuel pump relay.
Turn the ignition OFF for 10 seconds.
Turn the ignition ON.

2 sec

System OK

1"

1.

2.
3.
4.
Does the fuel pump operate for the time specified?

Replace the fuse EF16 or repair the wire between
the fuel pump relay connector terminal 30 and the
EF16.

Install the fuel pump relay.
Turn the ignition OFF for 10 seconds.
Turn the ignition ON.

2 sec

System OK

12

1.
2.
3.
Does the fuel pump operate for the time specified?

Replace the ECM.
Turn the ignition OFF for 10 seconds.
Turn the ignition ON.

2 sec

System OK

13

1.

2.
3.
4.
Does the fuel pump operate for the time specified?

Replace the fuse EF17 or repair the wire between
the fuel pump connector terminal 86 and the
ignition switch.

Install the fuel pump relay.

Turn the ignition OFF for 10 seconds.

Turn the ignition ON.

2 sec

System OK
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A202F018

MANIFOLD ABSOLUTE PRESSURE CHECK (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The manifold absolute pressure (MAP) sensor mea-
sures the changes in the intake manifold pressure which
result from engine load (intake manifold vacuum) and
rpm changes. The MAP sensor converts these changes
into a voltage output. The electronic control module
(ECM) sends a 5-volt reference voltage to the MAP sen-
sor. As the intake manifold pressure changes, the output
voltage of the MAP sensor also changes. A low voltage
(high vacuum) output of 1 to 2 volts is present at idle. A
high voltage (low vacuum) output of 4.0 to 4.8 volts is
present at wide open throttle. The MAP sensor
is also used under certain conditions to measure baro-
metric pressure. This allows the ECM to make adjust-
ments for altitude changes. The ECM uses the MAP
sensor for fuel delivery and ignition timing changes.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2.

Applying 34 kPa (10 inches Hg) of vacuum to the
MAP sensor should cause the voltage to change.
Subtract the second voltage reading from the first.
That voltage value should be more than 1.5 volts.
When applying vacuum to the MAP sensor, the
change in the voltage should happen instantly. A slow
voltage change indicates a faulty MAP sensor.

. Disconnect the MAP sensor from the bracket and

twist the MAP sensor. Output changes more than
0.1 volt indicate a faulty connector or connection.
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Manifold Absolute Pressure Check (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No

. Turn the ignition OFF.

. Connect a scan tool to the assembly line
diagnostic link (ALDL).

. Turn the ignition ON.

1 4. Compare the manifold absolute pressure (MAP)
sensor voltage reading from the scanner with that
from a known good vehicle.

Is the difference in the two voltage readings less
than the value specified? 04v Go to Step 2 Go to Step 5
1. Turn the ignition OFF.

2. Connect a scan tool to the ALDL.

3. Disconnect the MAP sensor vacuum line.
4

. Connect a hand vacuum pump to the MAP
sensor.

. Turn the ignition ON.
. Note the MAP sensor voltage.

7. Apply 34 kPa (10 in. Hg) of vacuum to the MAP
sensor and note the voltage change.

Is the difference in voltage readings more than the
value specified? 1.5v System OK Go to Step 3
Inspect the MAP sensor connector terminals.
Is the problem found? - Goto Step 4 Goto Step 5
Repair the MAP sensor connector terminals as
4 needed. - -
Is the repair complete? System OK

Replace the MAP sensor.
Is the repair complete? - System OK -

N =

(&)

N
o O,
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A202F019

MANIFOLD ABSOLUTE PRESSURE CHECK
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The manifold absolute pressure (MAP) sensor mea-
sures the changes in the intake manifold pressure which
result from engine load (intake manifold vacuum) and
rpm changes. The MAP sensor converts these changes
into a voltage output. The electronic control module
(ECM) sends a 5-volt reference voltage to the MAP sen-
sor. As the intake manifold pressure changes, the output
voltage of the MAP sensor also changes. A low voltage
(high vacuum) output of 1 to 2 volts is present at idle. A
high voltage (low vacuum) output of 4.0 to 4.8 volts is
present at wide open throttle. The MAP sensor
is also used under certain conditions to measure baro-
metric pressure. This allows the ECM to make adjust-
ments for altitude changes. The ECM uses the MAP
sensor for fuel delivery and ignition timing changes.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. Applying 34 kPa (10 inches Hg) of vacuum to the
MAP sensor should cause the voltage to change.
Subtract the second voltage reading from the first.
That voltage value should be more than 1.5 volts.
When applying vacuum to the MAP sensor, the
change in the voltage should happen instantly. A slow
voltage change indicates a faulty MAP sensor.

3. Disconnect the MAP sensor from the bracket and
twist the MAP sensor. Output changes more than
0.1 volt indicate a faulty connector or connection.
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Manifold Absolute Pressure Check (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No

. Turn the ignition OFF.

. Connect a scan tool to the assembly line
diagnostic link (ALDL).

. Turn the ignition ON.

1 4. Compare the manifold absolute pressure (MAP)
sensor voltage reading from the scanner with that
from a known good vehicle.

Is the difference in the two voltage readings less
than the value specified? 04v Go to Step 2 Go to Step 5
1. Turn the ignition OFF.

2. Connect a scan tool to the ALDL.

3. Disconnect the MAP sensor vacuum line.
4

. Connect a hand vacuum pump to the MAP
sensor.

. Turn the ignition ON.
. Note the MAP sensor voltage.

7. Apply 34 kPa (10 in. Hg) of vacuum to the MAP
sensor and note the voltage change.

Is the difference in voltage readings more than the
value specified? 1.5v System OK Go to Step 3
Inspect the MAP sensor connector terminals.
Is the problem found? - Goto Step 4 Goto Step 5
Repair the MAP sensor connector terminals as
4 needed. - -
Is the repair complete? System OK

Replace the MAP sensor.
Is the repair complete? - System OK -

N =

(&)
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PARK/NEUTRAL SWITCH (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description Test Description

The park/neutral (P/N) switch contacts are a part of the The number(s) below refer to step(s) on the diagnostic
selector position switch. The contacts are closed to table.

ground in park and neutral and open in the drive ranges. 1. This step checks for the P/N switch closed to ground
The electronic control module (ECM) supplies ignition in the park position. Different makes of scan tools
voltage through a current limiting resistor to the signal will read P/N differently. Refer to the tool operations
wire and senses a closed switch when the voltage on the manual for the type of display used.

signal wire drops to less than 1 volt. The ECM uses the 2. This step checks for an open P/N switch in the drive
P/N signal as one of the inputs to control idle air and range.

spark timing.
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Park/Neutral Switch (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

1. Connect a scan tool to the assembly line
diagnostic link (ALDL).

2. Place the transaxle in park (P).

3. Turn the ignition ON.

Does the scan tool indicate park or neutral?

Go to Step 2

Go to Step 10

Place the transaxle in drive (D).
Does the scan tool indicate drive?

System OK

Goto Step 3

Disconnect the park/neutral (P/N) switch.
Does the scan tool indicate drive?

Goto Step 4

Goto Step 7

Check the P/N switch adjustment.
Is the problem found?

Goto Step 5

Goto Step 6

Adjust the P/N switch.
Is the repair complete?

System OK

Replace the P/N switch.
Is the repair complete?

System OK

Check for an open or short to ground in the wire be-
tween the P/N switch connector terminal 1 and the
electronic control module (ECM) connector terminal
D9.

Is the problem found?

Goto Step 8

Go to Step 9

Repair the open or short to ground in the wire be-
tween the P/N switch connector terminal 1 and the
ECM connector terminal D9.

Is the repair complete?

System OK

Replace the ECM.
Is the repair complete?

System OK

10

1. Disconnect the P/N switch.

2. Jumper the P/N switch connector terminals 1
and 4.

3. Turn the ignition ON.
Does the scan tool indicate park?

Goto Step 4

Go to Step 11

1"

Jumper the P/N switch connector terminal 1 to
ground.

Does the scan tool indicate park?

Go to Step 12

Goto Step 7

12

Repair the open wire between the P/N switch con-
nector terminal 4 and ground.

Is the repair complete?

System OK

1997 DAEWOO T-100 BL3




1F-70 ENGINE CONTROLS

RED
1 l
I' """"""""" 1
1 /N
1 1 3, Clo4
: —P«—I o1 | Park/Neutral T
I F{\ ‘ 1 (NSBU = A/T) RED
| -® 2 I Switch
. NI'D 3 !
: ! B8 A
_________________ 4 e | .
4 1 P/N 1 Electronic
| Signal | Control
1 1 Module

A202F021

PARK/NEUTRAL SWITCH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The park/neutral (P/N) switch contacts are a part of the
selector position switch. The contacts are closed to
ground in park and neutral and open in the drive ranges.

The electronic control module (ECM) supplies ignition
voltage through a current limiting resistor to the signal
wire and senses a closed switch when the voltage on the
signal wire drops to less than 1 volt. The ECM uses the
P/N signal as one of the inputs to control idle air and
spark timing.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1. This step checks for the P/N switch closed to ground
in the park position. Different makes of scan tools will
read P/N differently. Refer to the tool operations
manual for the type of display used.

2. This step checks for an open P/N switch in the drive
range.
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Park/Neutral Switch (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

1. Connect a scan tool to the assembly line
diagnostic link (ALDL).

2. Place the transaxle in park (P).

3. Turn the ignition ON.

Does the scan tool indicate park or neutral?

Go to Step 2

Go to Step 10

Place the transaxle in drive (D).
Does the scan tool indicate drive?

System OK

Goto Step 3

Disconnect the park/neutral (P/N) switch.
Does the scan tool indicate drive?

Goto Step 4

Goto Step 7

Check the P/N switch adjustment.
Is the problem found?

Goto Step 5

Goto Step 6

Adjust the P/N switch.
Is the repair complete?

System OK

Replace the P/N switch.
Is the repair complete?

System OK

Check for an open or short to ground in the wire be-
tween the P/N switch connector terminal 1 and the
electronic control module (ECM) connector terminal
B8.

Is the problem found?

Goto Step 8

Go to Step 9

Repair the open or short to ground in the wire be-
tween the P/N switch connector terminal 1 and the
ECM connector terminal B8.

Is the repair complete?

System OK

Replace the ECM.
Is the repair complete?

System OK

10

1. Disconnect the P/N switch.

2. Jumper the P/N switch connector terminals 1
and 4.

3. Turn the ignition ON.
Does the scan tool indicate park?

Goto Step 4

Go to Step 11

1"

Jumper the P/N switch connector terminal 1 to
ground.

Does the scan tool indicate park?

Go to Step 12

Goto Step 7

12

Repair the open wire between the P/N switch con-
nector terminal 4 and ground.

Is the repair complete?

System OK
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Idle Air
Control
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A202F022

IDLE AIR CONTROL SYSTEM CHECK (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The electronic control module (ECM) controls the en-
gine idle speed with the idle air control (IAC) valve. To
increase the idle speed, the ECM pulls the IAC pintle
away from its seat, allowing more air to pass by the
throttle bore. To decrease the idle speed, it extends the
IAC valve pintle toward its seat, reducing bypass air
flow. A scan tool will read the ECM commands to the
IAC valve in counts. The higher counts indicate more air
bypass (higher idle). The lower counts indicate less air is
allowed to bypass (lower idle).

Diagnostic Aids

If the idle is too high, stop the engine. Fully extend the
IAC valve with an IAC tester. Start the engine. If the idle
speed is above 800 rpm, locate and repair the vacuum
leak. Also, check for a binding throttle plate or throttle
linkage, or an incorrect base idle setting.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. The IAC valve is extended and retracted by the IAC
driver. IAC valve movement is verified by an engine
speed change. If no change in engine speed occurs,
the valve can be removed from the throttle body and
tested. Connect the IAC driver to the removed IAC
valve and turn the ignition ON. Do not start the en-
gine.

5. This step checks the quality of the IAC valve move-
ment in Step 2. Fully extending the IAC valve may
cause an engine stall. This may be normal.

6. Steps 2 and 5 verify proper IAC valve operation.
This step checks the IAC circuit for a wiring or ECM
fault.

Idle Air Control Valve Reset Procedure

Whenever the battery cable or the ECM connector or
the ECM fuse EF31 is disconnected or replaced (more
than 10 seconds), the following idle learn procedure
must be performed:

. Turn the ignition ON for 5 seconds.

. Turn the ignition OFF for 10 seconds.

. Turn the ignition ON for 5 seconds.

. Start the engine in park/neutral (P/N).

. Allow the engine to run until the engine coolant is
above 85°C (185°F).

6. Turn the air conditioning (A/C) ON over 10 seconds,

if equipped.
7. Turn the A/C OFF over 10 seconds, if equipped.

8. If the vehicle is equipped with an automatic trans-
axle, apply the parking brake. While pressing the
brake pedal, place the transaxle in drive (D).

9. Turn the A/C ON over 10 seconds, if equipped.
10. Turn the A/C OFF over 10 seconds, if equipped.

11. Turn the ignition OFF. The idle learn procedure is
complete.

a h ON =
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Idle Air Control System Check (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

—h

. Turn the ignition OFF.
2. Connect the idle air control (IAC) driver to the
IAC valve.

3. Connect a scan tool to the assembly line
diagnostic link (ALDL).

. Start the engine.

5. With the IAC driver, extend and retract the IAC

valve. Engine rpm should increase and decrease

as the IAC valve is cycled.

Does the engine rpm change?

S

Goto Step 5

Goto Step 3

1. Remove the IAC valve.
2. Inspect the IAC passages for restrictions.
Is the problem found?

Goto Step 4

Go to Step 19

Clean the IAC passages.
Is the repair complete?

System OK

1. Turn the ignition OFF.

2. Start the engine.

3. Using the IAC driver, extend and retract the IAC
valve. Engine rpm should increase and decrease
as the IAC valve is cycled.

Does the rpm change smoothly within the value spe-
cified with each flash of the IAC driver?

700-1500
rpm

Goto Step 6

Goto Step 3

1. Turn the ignition OFF.
2. Connect the IAC driver to the IAC valve.

3. Install an IAC node light to the IAC valve
connector.

4. Start the engine.
5. Cycle the IAC driver.
6. Watch the node lights of the IAC driver.

Do both lights cycle red and green but never off as
the rpm is changed?

Goto Step 7

Go to Step 9

1. Measure the resistance of the IAC valve between
terminals A and B.

2. Measure the resistance of the IAC valve between
terminals C and D.

Does the resistance measure within the value speci-

fied?

40-80 W

Goto Step 8

Go to Step 19

1. Measure the resistance of the IAC valve between
terminals B and C.

2. Measure the resistance of the IAC valve between
terminals A and D.

Does the ohmmeter show the specified value?

Goto
“Diagnostic
Aids”

Go to Step 19

Inspect the IAC connector terminals.
Is the problem found?

Go to Step 10

Go to Step 11

10

Repair or replace the IAC connector terminals as
needed.

Is the repair complete?

System OK
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Idle Air Control System Check (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

1"

Check for an open or short in the wire between the
IAC connector terminal B and the electronic control
module (ECM) connector terminal C9.

Is the problem found?

Go to Step 15

Go to Step 12

12

Check for an open or short in the wire between the
IAC connector terminal A and the ECM connector
terminal C8.

Is the problem found?

Go to Step 15

Go to Step 13

13

Check for an open or short in the wire between the
IAC connector terminal D and the ECM connector
terminal C5.

Is the problem found?

Go to Step 15

Go to Step 14

14

Check for an open or short in the wire between the
IAC connector terminal C and the ECM connector
terminal C6.

Is the problem found?

Go to Step 15

Go to Step 16

15

Repair the wire as needed.
Is the repair complete?

System OK

16

Inspect the ECM connector terminals.
Is the problem found?

Go to Step 17

Go to Step 18

17

Repair the ECM connector terminals as needed.
Is the repair complete?

System OK

18

Replace the ECM.
Is the repair complete?

System OK

19

Replace the IAC valve.
Is the repair complete?

System OK
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Idle Air
Control
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A202F023

IDLE AIR CONTROL SYSTEM CHECK (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) controls the en-
gine idle speed with the idle air control (IAC) valve. To
increase the idle speed, the ECM pulls the IAC pintle
away from its seat, allowing more air to pass by the
throttle bore. To decrease the idle speed, it extends the
IAC valve pintle toward its seat, reducing bypass air
flow. A scan tool will read the ECM commands to the
IAC valve in counts. The higher counts indicate more air
bypass (higher idle). The lower counts indicate less air is
allowed to bypass (lower idle).

Diagnostic Aids

If the idle is too high, stop the engine. Fully extend the
IAC valve with an IAC tester. Start the engine. If the idle
speed is above 800 rpm, locate and repair the vacuum
leak. Also, check for a binding throttle plate or throttle
linkage, or an incorrect base idle setting.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. The IAC valve is extended and retracted by the IAC
driver. IAC valve movement is verified by an engine
speed change. If no change in engine speed occurs,
the valve can be removed from the throttle body and
tested. Connect the IAC driver to the removed IAC
valve and turn the ignition ON. Do not start the en-
gine.

5. This step checks the quality of the IAC valve move-
ment in Step 2. Fully extending the IAC valve may
cause an engine stall. This may be normal.

6. Steps 2 and 5 verify proper IAC valve operation.
This step checks the IAC circuit for a wiring or ECM
fault.

Idle Air Control Valve Reset Procedure

Whenever the battery cable or the ECM connector or
the ECM fuse EF31 is disconnected or replaced (more
than 10 seconds), the following idle learn procedure
must be performed:

. Turn the ignition ON for 5 seconds.

. Turn the ignition OFF for 10 seconds.

. Turn the ignition ON for 5 seconds.

. Start the engine in park/neutral (P/N).

. Allow the engine to run until the engine coolant is
above 85°C (185°F).

6. Turn the air conditioning (A/C) ON over 10 seconds,

if equipped.
7. Turn the A/C OFF over 10 seconds, if equipped.

8. If the vehicle is equipped with an automatic trans-
axle, apply the parking brake. While pressing the
brake pedal, place the transaxle in drive (D).

9. Turn the A/C ON over 10 seconds, if equipped.
10. Turn the A/C OFF over 10 seconds, if equipped.

11. Turn the ignition OFF. The idle learn procedure is
complete.

a h ON =
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Idle Air Control System Check (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

—h

. Turn the ignition OFF.

2. Connect the idle air control (IAC) driver to the IAC
valve.
3. Connect a scan tool to the assembly line
diagnostic link (ALDL).
. Start the engine.

5. With the IAC driver, extend and retract the IAC
valve. Engine rpm should increase and decrease
as the IAC valve is cycled.

Does the engine rpm change?

S

Goto Step 5

Goto Step 3

1. Remove the IAC valve.
2. Inspect the IAC passages for restrictions.
Is the problem found?

Goto Step 4

Go to Step 19

Clean the IAC passages.
Is the repair complete?

System OK

1. Turn the ignition OFF.

2. Start the engine.

3. Using the IAC driver, extend and retract the IAC
valve. Engine rpm should increase and decrease
as the IAC valve is cycled.

Does the rpm change smoothly within the value spe-

cified with each flash of the IAC driver?

700-1500
rpm

Goto Step 6

Goto Step 3

1. Turn the ignition OFF.
2. Connect the IAC driver to the IAC valve.

3. Install an IAC node light to the IAC valve
connector.

4. Start the engine.
5. Cycle the IAC driver.
6. Watch the node lights of the IAC driver.

Do both lights cycle red and green but never off as
the rpm is changed?

Goto Step 7

Go to Step 9

1. Measure the resistance of the IAC valve between
terminals A and B.

2. Measure the resistance of the IAC valve between
terminals C and D.

Does the resistance measure within the value speci-

fied?

40-80 W

Goto Step 8

Go to Step 19

1. Measure the resistance of the IAC valve between
terminals B and C.

2. Measure the resistance of the IAC valve between
terminals A and D.

Does the ohmmeter show the specified value?

Goto
“Diagnostic
Aids”

Go to Step 19

Inspect the IAC connector terminals.
Is the problem found?

Go to Step 10

Go to Step 11

10

Repair or replace the IAC connector terminals as
needed.

Is the repair complete?

System OK
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Idle Air Control System Check (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

1"

Check for an open or short in the wire between the
IAC connector terminal B and the electronic control
module (ECM) connector terminal A4.

Is the problem found?

Go to Step 15

Go to Step 12

12

Check for an open or short in the wire between the
IAC connector terminal A and the ECM connector
terminal A3.

Is the problem found?

Go to Step 15

Go to Step 13

13

Check for an open or short in the wire between the
IAC connector terminal D and the ECM connector
terminal A1.

Is the problem found?

Go to Step 15

Go to Step 14

14

Check for an open or short in the wire between the
IAC connector terminal C and the ECM connector
terminal A2.

Is the problem found?

Go to Step 15

Go to Step 16

15

Repair the wire as needed.
Is the repair complete?

System OK

16

Inspect the ECM connector terminals.
Is the problem found?

Go to Step 17

Go to Step 18

17

Repair the ECM connector terminals as needed.
Is the repair complete?

System OK

18

Replace the ECM.
Is the repair complete?

System OK

19

Replace the IAC valve.
Is the repair complete?

System OK
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1F -80 ENGINE CONTROLS
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A202F024

IGNITION SYSTEM CHECK (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The direct ignition system (DIS) uses a waste spark
method of spark distribution. In this type of DIS system,
the crankshaft position sensor (CPS) is mounted to the
oil pump near a slotted wheel that is a part of the crank-
shaft pulley. The CPS sends reference pulses to the
electronic control module (ECM). The ECM then triggers
the DIS ignition coil. Once the ECM triggers the DIS igni-
tion coil, both of the connected spark plugs fire at the
same time. One cylinder is on its compression stroke at
the same time that the other is on the exhaust stroke,
resulting in lower energy needed to fire the spark plug
in the cylinder on its exhaust stroke. This leaves the re-
mainder of the high voltage to be used to fire the spark
plug in the cylinder on its compression stroke. Since the
CPS is in a fixed position, timing adjustments are not
possible or needed.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. It is important to check for the presence of spark to all
of the cylinders to isolate the problem to either DIS
ignition coil inputs or outputs.

5. In checking the ECM outputs for the electronic spark
timing signal, it recommended to use an oscilloscope
to view the varying voltage signals. In measuring
these outputs with a voltmeter, intermittent errors
may occur that cannot be seen by a voltmeter.

6. After confirming ECM inputs for the electronic spark
timing to the DIS ignition coil are OK, it can be deter-
mined that a faulty DIS ignition coil is the problem.
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ENGINE CONTROLS 1F - 81

11. After confirming proper CPS inputs to the ECM and
the lack of wiring problems, it can be determined

24. This step, along with Step 25, checks for battery
voltage and a ground to the DIS ignition coil.

that the ECM is at fault.

Ignition System Check (1.3L and 1.5L SOHC IEFI-6)

Caution: Use only electrically insulated pliers when handling ignition wires with the engine running to preC
vent an electrical shock.

Step

Action

Value(s)

Yes

No

1. Remove the spark plugs.

2. Inspect for wet spark plugs, cracks, wear, improper
gap, bured electrodes, or heavy deposits.

3. Replace the spark plugs as needed.
Is the repair complete?

System OK

Go to Step 2

Check for the presence of spark from all of the igni-
tion wires while cranking the engine.

Is spark present from all of the ignition wires?

System OK

Goto Step 3

1. Measure the resistance of the ignition wires.

2. Replace any ignition wire(s) with a resistance
above the value specified.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

30,000 W

System OK

Goto Step 4

Is spark present from at least one of the ignition
wires, but not all of the ignition wires?

Goto Step 5

Go to Step 12

1. Turn the ignition OFF.

2. Disconnect the direct ignition system (DIS)
ignition coil connector.

3. While cranking the engine, measure the voltage
at the DIS ignition coil connector terminal B.

Does the voltage fluctuate within the values speci-

fied?

0.2-2.0v

Go to Step 6

Goto Step 7

While cranking the engine, measure the voltage at
the DIS ignition coil connector terminal A.

Does the voltage fluctuate within the values speci-
fied?

0.2-2.0v

Go to Step 10

Goto Step 8

Check for an open in the wire from the DIS ignition
coil connector terminal B to the electronic control
module (ECM) connector terminal D10.

Is the problem found?

Go to Step 9

Go to Step 11

Check for an open in the wire from the DIS ignition
coil connector terminal A to the ECM connector ter-
minal C3.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair the wiring as needed.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

System OK
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Ignition System Check (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

10

1. Replace the DIS ignition coil.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

System OK

1"

1. Replace the ECM.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

System OK

12

1. Turn the ignition OFF.

2. Disconnect the crankshaft position sensor (CPS)
connector.

3. Measure the resistance between the CPS
terminals 1 and 2.

Is the resistance within the value specified?

400-600 W

Go to Step 13

Go to Step 28

13

1. Measure the resistance between the CPS
terminals 1 and 3.

2. Measure the resistance between the CPS
terminals 2 and 3.

Is the resistance infinite (open circuit)?

Go to Step 14

Go to Step 28

14

1. Turn the ignition ON.

2. Measure the voltage between the CPS connector
terminals 1 and 3.

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 20

Go to Step 15

15

Measure the voltage between the CPS connector
terminal 1 and ground.

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 17

Go to Step 16

16

Check the wire between the CPS connector termi-
nal 1 and the ECM connector terminal A2 for an
open or short.

Is the problem found?

Go to Step 18

Go to Step 11

17

Check the wire between the CPS connector termi-
nal 3 and ground for an open or short.

Is the problem found?

Go to Step 19

Go to Step 11

18

Repair the wire between the CPS connector termi-
nal 1 and the ECM connector terminal A2.

Is the repair complete?

System OK

19

Repair the wire between the CPS connector termi-
nal 3 and ground.

Is the repair complete?

System OK

20

1. Turn the ignition ON.

2. Measure the voltage between the CPS connector
terminals 2 and 3.

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 24

Go to Step 21

21

Measure the voltage between the CPS connector
terminal 2 and ground.

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 17

Go to Step 22
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Ignition System Check (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step Action Value(s) Yes No

Check the wire between the CPS connector termi-

22 nal 2 and the ECM connector terminal B3 for an -
open or short.
Is the problem found? Goto Step23 | Go to Step 11
Repair the wire between the CPS connector termi-

23 nal 2 and the ECM connector terminal B3. - -
Is the repair complete? System OK
1. Turn the ignition OFF.
2. Connect a test light between the DIS ignition coil

24 connector terminal D and ground. -
3. Turn the ignition ON.
Is the test light on? Goto Step25 | Go to Step 26
Connect a test light between the DIS ignition coil

25 connector terminal C and battery positive. -
Is the test light on? Goto Step 5 Go to Step 27
Check for an open or short to ground in the wiring

26 between the DIS ignition coil connector terminal D - -
and the ignition switch.
Is the problem found? Go to Step 29
Repair the wire between the DIS ignition coil con-

27 nector terminal C and ground. - -
Is the repair complete? System OK

28 Replace the CPS.
Is the repair complete? - System OK -
Replace the fuse F15 or repair the open in the wiring

29 between the DIS ignition coil connector terminal D - -
and the ignition switch.
Is the repair complete? System OK
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A202F025

IGNITION SYSTEM CHECK (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The direct ignition system (DIS) uses a waste spark
method of spark distribution. In this type of DIS system,
the crankshaft position sensor (CPS) is mounted to the
oil pump near a slotted wheel that is a part of the crank-
shaft pulley. The CPS sends reference pulses to the
electronic control module (ECM). The ECM then triggers
the DIS ignition coil. Once the ECM triggers the DIS igni-
tion coil, both of the connected spark plugs fire at the
same time. One cylinder is on its compression stroke at
the same time that the other is on the exhaust stroke,
resulting in lower energy needed to fire the spark plug
in the cylinder on its exhaust stroke. This leaves the re-
mainder of the high voltage to be used to fire the spark
plug in the cylinder on its compression stroke. Since the
CPS is in a fixed position, timing adjustments are not
possible or needed.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. It is important to check for the presence of spark to
all of the cylinders to isolate the problem to either
DIS ignition coil inputs or outputs.

5. In checking the ECM outputs for the electronic spark
timing signal, it recommended to use an oscilloscope
to view the varying voltage signals. In measuring
these outputs with a voltmeter, intermittent errors
may occur that cannot be seen by a voltmeter.

6. After confirming ECM inputs for the electronic spark
timing to the DIS ignition coil are OK, it can be deter-
mined that a faulty DIS ignition coil is the problem.
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ENGINE CONTROLS 1F -85

11. After confirming proper CPS inputs to the ECM and
the lack of wiring problems, it can be determined
that the ECM is at fault.

24. This step, along with Step 25, checks for battery
voltage and a ground to the DIS ignition coil.

Ignition System Check (1.3L SOHC and 1.6L DOHC ITMS-6F)
Caution: Use only electrically insulated pliers when handling ignition wires with the engine running to preC

vent an electrical shock.

Step

Action

Value(s)

Yes

No

1. Remove the spark plugs.

2. Inspect for wet spark plugs, cracks, wear, improper
gap, bured electrodes, or heavy deposits.

3. Replace the spark plugs as needed.
Is the repair complete?

System OK

Go to Step 2

Check for the presence of spark from all of the igni-
tion wires while cranking the engine.

Is spark present from all of the ignition wires?

System OK

Goto Step 3

1. Measure the resistance of the ignition wires.

2. Replace any ignition wire(s) with a resistance
above the value specified.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

30,000 W

System OK

Goto Step 4

Is spark present from at least one of the ignition
wires, but not all of the ignition wires?

Goto Step 5

Go to Step 12

1. Turn the ignition OFF.

2. Disconnect the direct ignition system (DIS)
ignition coil connector.

3. While cranking the engine, measure the voltage
at the DIS ignition coil connector terminal B.

Does the voltage fluctuate within the values speci-

fied?

0.2-2.0v

Go to Step 6

Goto Step 7

While cranking the engine, measure the voltage at
the DIS ignition coil connector terminal A.

Does the voltage fluctuate within the values speci-
fied?

0.2-2.0v

Go to Step 10

Goto Step 8

Check for an open in the wire from the DIS ignition
coil connector terminal B to the electronic control
module (ECM) connector terminal C14.

Is the problem found?

Go to Step 9

Go to Step 11

Check for an open in the wire from the DIS ignition
coil connector terminal A to the ECM connector ter-
minal D14.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair the wiring as needed.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

System OK
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Ignition System Check (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

10

1. Replace the DIS ignition coil.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

System OK

1"

1. Replace the ECM.

2. Connect the DIS ignition coil connector.

3. Check for the presence of spark from all of the
ignition wires.

Is spark present from all of the ignition wires?

System OK

12

1. Turn the ignition OFF.

2. Disconnect the crankshaft position sensor (CPS)
connector.

3. Measure the resistance between the CPS
terminals 1 and 2.

Is the resistance within the value specified?

400-600 W

Go to Step 13

Go to Step 28

13

1. Measure the resistance between the CPS
terminals 1 and 3.

2. Measure the resistance between the CPS
terminals 2 and 3.

Is the resistance infinite (open circuit)?

Go to Step 14

Go to Step 28

14

1. Turn the ignition ON.

2. Measure the voltage between the CPS connector
terminals 1 and 3

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 20

Go to Step 15

15

Measure the voltage between the CPS connector
terminal 1 and ground.

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 17

Go to Step 16

16

Check the wire between the CPS connector termi-
nal 1 and the ECM connector terminal B14 for an
open or short.

Is the problem found?

Go to Step 18

Go to Step 11

17

Check the wire between the CPS connector termi-
nal 3 and ground for an open or short.

Is the problem found?

Go to Step 19

Go to Step 11

18

Repair the wire between the CPS connector termi-
nal 1 and the ECM connector terminal B14.

Is the repair complete?

System OK

19

Repair the wire between the CPS connector termi-
nal 3 and ground.

Is the repair complete?

System OK

20

1. Turn the ignition ON.

2. Measure the voltage between the CPS connector
terminals 2 and 3.

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 24

Go to Step 21

21

Measure the voltage between the CPS connector
terminal 2 and ground.

Is the voltage within the value specified?

0.95-1.10 v

Go to Step 17

Go to Step 22
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ENGINE CONTROLS 1F - 87

Ignition System Check (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step Action Value(s) Yes No

Check the wire between the CPS connector termi-

22 nal 2 and the ECM connector terminal A16 for an -
open or short.
Is the problem found? Goto Step23 | Go to Step 11
Repair the wire between the CPS connector termi-

23 nal 2 and the ECM connector terminal A16. - -
Is the repair complete? System OK
1. Turn the ignition OFF.
2. Connect a test light between the DIS ignition coil

24 connector terminal D and ground. -
3. Turn the ignition ON.
Is the test light on? Goto Step25 | Go to Step 26
Connect a test light between the DIS ignition coil

25 connector terminal C and battery positive. -
Is the test light on? Goto Step 5 Go to Step 27
Check for an open or short to ground in the wiring

26 between the DIS ignition coil connector terminal D - -
and the ignition switch.
Is the problem found? Go to Step 29
Repair the wire between the DIS ignition coil con-

27 nector terminal C and ground. - -
Is the repair complete? System OK

28 Replace the CPS.
Is the repair complete? - System OK -
Replace the fuse F15 or repair the open in the wiring

29 between the DIS ignition coil connector terminal D - -
and the ignition switch.
Is the repair complete? System OK
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A202F052

ENGINE COOLING FAN CIRCUIT CHECK - WITHOUT A/C
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The engine cooling fan circuit operates the cooling fan.
The cooling fan is controlled by the electronic control
module (ECM) based on input from the coolant tempera-
ture sensor (CTS). The ECM controls the low-speed
cooling fan operation by internally grounding the ECM
connector terminal A9. This energizes the low-speed
cooling fan relay and operates the cooling fan at low
speed. The low-speed cooling fan operation is achieved
by the cooling fan resistor causing a drop in the voltage
supplied to the cooling fan. The ECM controls the high-
speed cooling fan operation by internally grounding the
ECM connector terminal B4. This energizes the high-
speed cooling fan relay, bypassing the radiator fan resis-
tor. This results in high-speed cooling fan operation.

Diagnostic Aids

o I[f the owner complained of an overheating problem, it
must be determined if the complaint was due to an
actual boil over, or the engine coolant temperature
gauge indicated overheating. If the engine is over-
heating and the cooling fans are on, the cooling sys-
tem should be checked.

If the I/P fuse block fuse F19 or the engine fuse block
fuse EF4 become open (blown) immediately after
installation, inspect for a short to ground in the wiring
of the appropriate circuit. If the fuses become open
(blown) when the cooling fan is to be turned on by the
ECM, suspect a faulty cooling fan motor.
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ENGINE CONTROLS 1F -89

o The ECM will turn the cooling fans on at low speed speed cooling fan operation with the ignition ON. By
when the coolant temperature is 93°C (199°F). The grounding the ECM connector terminals A9 and B4
ECM will turn the cooling fans off when the coolant and turning the ignition ON, high-speed cooling fan
temperature is 90°C (194°F). operation should be achieved.

e The ECM will turn the cooling fans on at high speed Test Description
when the coolant temperature is 97°C (207°F). The . .
ECM will change the cooling fans from high speed to The number(s) below refer to step(s) on the diagnostic

low speed when the coolant temperature is 94°C table. ] _ ~
(201°F). 4. This step, along with Step 5, checks for the ability of

e The cooling fan circuit can be checked quickly by dis- the E_CM to operat-e the cooling fans. .
connecting the ECM 24-pin connector and grounding 22, By directly groundln_g the ECM connector_ terminals
the connector terminal A9. This should create low- A9 and B4, the cooling fan should run at high speed.

Engine Cooling Fan Circuit Check - Without A/C (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No

Was the Diagnostic System Check performed? Goto

1 - “Diagnostic

Goto Step2 |System Check”

1. Check the I/P fuse block fuse 19. Goto

2 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Goto Step 3 Aids”
1. Check the engine fuse block fuse EF4. Goto

3 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Goto Step 4 Aids”

1. Turn the ignition OFF.

2. Connect the scan tool to the assembly line
diagnostic link (ALDL).

4 3. Start the engine. -

4. The cooling fan should run at low speed when the
coolant temperature reaches 93°C (199°F).

Does the cooling fan run at low speed? Goto Step 5 Goto Step 6

1. Turn the ignition OFF.
2. Connect a scan tool to the ALDL.
3. Start the engine.

4. The cooling fan should run at high speed when
the coolant temperature reaches 97°C (207°F).

Does the cooling fan run at high speed? System OK | Goto Step 22

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
24-pin connector.

6 3. Connect a fused jumper between the ECM -
connector terminal A9 and ground.

4. Turn the ignition ON.
Does the cooling fan run at low speed? GotoStep21 | GotoStep7

1. Turn the ignition OFF.

2. Connect a fused jumper between the ECM
connector terminal A9 and ground.

3. Disconnect the cooling fan connector. -

4. Connect a test light between the cooling fan
connector terminal B and ground.

5. Turn the ignition ON.
Is the test light on? Goto Step 8 Go to Step 9
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Engine Cooling Fan Circuit Check - Without A/C (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

1. Turn the ignition OFF.

2. Connect a test light between the cooling fan
connector terminal A and battery positive.

Is the test light on?

Go to Step 18

Go to Step 17

1. Turn the ignition OFF.
2. Disconnect the low-speed cooling fan relay.

3. Connect a test light between the low-speed
cooling fan relay connector terminal 85 and
ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 10

Go to Step 13

10

1. Turn the ignition OFF.

2. Connect a test light between the low-speed
cooling fan relay connector terminal 30 and
ground.

Is the test light on?

Go to Step 11

Go to Step 14

1"

Connect a test light between the low-speed cooling
fan relay connector terminal 87 and battery positive.

Is the test light on?

Go to Step 12

Go to Step 16

12

1. Connect a fused jumper between the ECM
connector terminal A9 and ground.

2. Connect a test light between the low-speed
cooling fan relay connector terminal 85 and
battery positive.

Is the test light on?

Go to Step 19

Go to Step 15

13

Repair the open wire between the low-speed cooling
fan relay connector terminal 85 and the ignition
switch.

Is the repair complete?

System OK

14

Repair the open wire between the low-speed cooling
fan relay connector terminal 30 and the fuse EF4.

Is the repair complete?

System OK

15

Repair the open wire between the low-speed cooling
fan relay connector terminal 86 and the ECM con-
nector terminal A9.

Is the repair complete?

System OK

16

Check for an open wire between the low-speed
cooling fan connector terminal 87 and the cooling
fan connector terminal B.

Is the problem found?

Go to Step 20

Go to Step 17

17

Check for an open wire between the cooling fan
connector terminal A and ground.

Is the problem found?

Go to Step 20

Go to Step 18

18

Replace the cooling fan.
Is the repair complete?

System OK

19

Replace the low-speed cooling fan relay.
Is the repair complete?

System OK

20

Repair the wire as needed.
Is the repair complete?

System OK
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Engine Cooling Fan Circuit Check - Without A/C (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step Action Value(s) Yes No
Replace the ECM.
Is the repair complete? - System OK -
1. Turn the ignition OFF.

2. Disconnect the ECM 24-pin connector.

3. Connect a fused jumper between the ECM
connector terminal A9 and ground. -

21

22 4. Connect a fused jumper between the ECM
connector terminal B4 and ground.
5. Turn the ignition ON.
Does the cooling fan run at high speed? Goto Step21 | Goto Step 23
1. Turn the ignition OFF.
2. Disconnect the high-speed cooling fan relay.
3. Connect a test light between the high-speed
23 cooling fan relay connector terminal 86 and -
ground.
4. Turn the ignition ON.
Is the test light on? Goto Step24 | Go to Step 28
1. Turn the ignition OFF.
2. Connect a test light between the high-speed
24 cooling fan relay connector terminal 30 and -
ground.
Is the test light on? GotoStep25 | Goto Step29

Connect a test light between the high-speed cooling
25 fan relay connector terminal 87 and battery positive. -

Is the test light on? Go to Step26 | Go to Step 30

1. Connect a fused jumper between the ECM
connector terminal B4 and ground.

26 2. Connect a test light between the high-speed relay -
connector terminal 85 and battery positive.

Is the test light on? Go to Step 27 | Go to Step 31

Replace the high-speed cooling fan relay.
Is the repair complete? - System OK -
Repair the open wire between the high-speed cool-

ing fan connector terminal 86 and the ignition switch.

Is the repair complete? - -
System OK

27

28

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 30 and the fuse
29 | EFa. - -

Is the repair complete? System OK

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 87 and the cooling
fan connector terminal B. - -

Is the repair complete? System OK
Repair the open wire between the high-speed cool-
ing fan relay connector terminal 85 and the ECM

connector terminal B4. - -
Is the repair complete? System OK

30

31
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A202F053

ENGINE COOLING FAN CIRCUIT CHECK - WITHOUT A/C
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The engine cooling fan circuit operates the cooling fan.
The cooling fan is controlled by the electronic control
module (ECM) based on input from the coolant tempera-
ture sensor (CTS). The ECM controls the low-speed
cooling fan operation by internally grounding the ECM
connector terminal A10. This energizes the low-speed
cooling fan relay and operates the cooling fan at low
speed. The low-speed cooling fan operation is achieved
by the cooling fan resistor causing a drop in the voltage
supplied to the cooling fan. The ECM controls the high-
speed cooling fan operation by internally grounding the
ECM connector terminal A14. This energizes the high-
speed cooling fan relay, bypassing the radiator fan resis-
tor. This results in high-speed cooling fan operation.

Diagnostic Aids

e |f the owner complained of an overheating problem,
it must be determined if the complaint was due to an
actual boil over, or the engine coolant temperature
gauge indicated overheating. If the engine is over-
heating and the cooling fans are on, the cooling sys-
tem should be checked.

If the I/P fuse block fuse F19 or the engine fuse block
fuse EF4 become open (blown) immediately after
installation, inspect for a short to ground in the wiring
of the appropriate circuit. If the fuses become open
(blown) when the cooling fan is to be turned on by the
ECM, suspect a faulty cooling fan motor.
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o The ECM will turn the cooling fans on at low speed grounding the ECM connector terminals A10 and A14
when the coolant temperature is 93°C (199°F). The and turning the ignition ON, high-speed cooling fan
ECM will turn the cooling fans off when the coolant operation should be achieved.

temperature is 90°C (194°F).
o The ECM will turn the cooling fans on at high speed
when the coolant temperature is 97°C (207°F). The

Test Description
The number(s) below refer to step(s) on the diagnostic

ECM will change the cooling fans from high speed to table. ) ) N
low speed when the coolant temperature is 94°C 4. This step, along with step 5, checks for the ability of
(201°F). the ECM to operate the cooling fans.

e The cooling fan circuit can be checked quickly by dis- 22, By directly grounding th_e ECM connector termin_als
connecting the ECM connector and grounding the A10 and A14, the cooling fan should run at high
connector terminal A10. This should create low- speed.

speed cooling fan operation with the ignition ON. By

Engine Cooling Fan Circuit Check - Without A/C (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No

Was the Diagnostic System Check performed? Goto

1 - “Diagnostic

Goto Step2 |System Check”

1. Check the I/P fuse block fuse 19. Goto

2 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Goto Step 3 Aids”
1. Check the engine fuse block fuse EF4. Goto

3 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Goto Step 4 Aids”

1. Turn the ignition OFF.

2. Connect the scan tool to the assembly line
diagnostic link (ALDL).

4 3. Start the engine. -

4. The cooling fan should run at low speed when the
coolant temperature reaches 93°C (199°F).

Does the cooling fan run at low speed? Goto Step 5 Go to Step 6

1. Turn the ignition OFF.
2. Connect a scan tool to the ALDL.
3. Start the engine.

4. The cooling fan should run at high speed when
the coolant temperature reaches 97°C (207°F).

Does the cooling fan run at high speed? System OK | Goto Step 22

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
connector.

6 3. Connect a fused jumper between the ECM -
connector terminal A10 and ground.

4. Turn the ignition ON.
Does the cooling fan run at low speed? GotoStep21 | GotoStep7

1. Turn the ignition OFF.

2. Connect a fused jumper between the ECM
connector terminal A10 and ground.

3. Disconnect the cooling fan connector. -

4. Connect a test light between the cooling fan
connector terminal B and ground.

5. Turn the ignition ON.
Is the test light on? Goto Step 8 Go to Step 9
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Engine Cooling Fan Circuit Check - Without A/C (1.3L SOHC and 1.6L DOHC ITMS-6F)

(Cont’d)

Step

Action

Value(s)

Yes

No

1. Turn the ignition OFF.

2. Connect a test light between the cooling fan
connector terminal A and battery positive.

Is the test light on?

Go to Step 18

Go to Step 17

1. Turn the ignition OFF.
2. Disconnect the low-speed cooling fan relay.

3. Connect a test light between the low-speed
cooling fan relay connector terminal 85 and
ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 10

Go to Step 13

10

1. Turn the ignition OFF.

2. Connect a test light between the low-speed
cooling fan relay connector terminal 30 and
ground.

Is the test light on?

Go to Step 11

Go to Step 14

1"

Connect a test light between the low-speed cooling
fan relay connector terminal 87 and battery positive.

Is the test light on?

Go to Step 12

Go to Step 16

12

1. Connect a fused jumper between the ECM
connector terminal A10 and ground.

2. Connect a test light between the low-speed
cooling fan relay connector terminal 86 and
battery positive.

Is the test light on?

Go to Step 19

Go to Step 15

13

Repair the open wire between the low-speed cooling
fan relay connector terminal 85 and the ignition
switch.

Is the repair complete?

System OK

14

Repair the open wire between the low-speed cooling
fan relay connector terminal 30 and the fuse EF4.

Is the repair complete?

System OK

15

Repair the open wire between the low-speed cooling
fan relay connector terminal 86 and the ECM con-
nector terminal A10.

Is the repair complete?

System OK

16

Check for an open wire between the low-speed
cooling fan connector terminal 87 and the cooling
fan connector terminal B.

Is the problem found?

Go to Step 20

Go to Step 17

17

Check for an open wire between the cooling fan
connector terminal A and ground.

Is the problem found?

Go to Step 20

Go to Step 18

18

Replace the cooling fan.
Is the repair complete?

System OK

19

Replace the low-speed cooling fan relay.
Is the repair complete?

System OK

20

Repair the wire as needed.
Is the repair complete?

System OK
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Engine Cooling Fan Circuit Check - Without A/C (1.3L SOHC and 1.6L DOHC ITMS-6F)
(Cont’d)

Step Action Value(s) Yes No

Replace the ECM.
Is the repair complete? - System OK -

1. Turn the ignition OFF.

2. Disconnect the ECM connector.

3. Connect a fused jumper between the ECM
connector terminal A10 and ground.

4. Connect a fused jumper between the ECM B
connector terminal A14 and ground.

5. Turn the ignition ON.

Does the cooling fan run at high speed?

1. Turn the ignition OFF.

2. Disconnect the high-speed cooling fan relay.
3. Connect a test light between the high-speed
23 cooling fan relay connector terminal 86 and -
ground.

4. Turn the ignition ON.
Is the test light on? Goto Step24 | Goto Step 28

21

22

Go to Step21 | Goto Step 23

1. Turn the ignition OFF.

2. Connect a test light between the high-speed

24 cooling fan relay connector terminal 30 and -
ground.

Is the test light on? Goto Step25 | Goto Step 29

Connect a test light between the high-speed cooling
25 fan relay connector terminal 87 and battery positive. -

Is the test light on? Go to Step26 | Go to Step 30

1. Connect a fused jumper between the ECM
connector terminal A14 and ground.

26 2. Connect a test light between the high-speed relay -
connector terminal 85 and battery positive.

Is the test light on? Go to Step 27 | Go to Step 31

Replace the high-speed cooling fan relay.
Is the repair complete? - System OK -
Repair the open wire between the high-speed cool-

ing fan connector terminal 86 and the ignition switch.

Is the repair complete? - -
System OK

27

28

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 30 and the fuse
29 | EFa, - -

Is the repair complete? System OK

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 87 and the cooling
fan connector terminal B. - -

Is the repair complete? System OK
Repair the open wire between the high-speed cool-
ing fan relay connector terminal 85 and the ECM

connector terminal A14. - -
Is the repair complete? System OK

30

31
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Hot at All Times
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ENGINE COOLING FAN CIRCUIT CHECK - WITH A/C (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The engine cooling fan circuit operates the main cooling
fan and the auxiliary cooling fan. The cooling fans are
controlled by the electronic control module (ECM) based
on inputs from the coolant temperature sensor (CTS)
and the air conditioning pressure (ACP) sensor. The
ECM controls the low-speed cooling fan operation by in-
ternally grounding the ECM connector terminal A9. This
energizes the low-speed cooling fan relay and operates
the main cooling fan and the auxiliary cooling fan at low
speed as the cooling fans are connected in a series cir-
cuit. The ECM controls the high-speed cooling fan op-
eration by internally grounding the ECM connector
terminal A9 and the ECM connector terminal B4 at

the same time. This energizes the low-speed cooling fan
relay, the high-speed cooling fan relay, and the series/
parallel cooling fan relay resulting in high-speed fan op-
eration as the cooling fans are now connected in a
parallel circuit.

Diagnostic Aids

e |f the owner complained of an overheating problem,
it must be determined if the complaint was due to an
actual boil over, or the engine coolant temperature
gauge indicated overheating. If the engine is over-
heating and the cooling fans are on, the cooling
system should be checked.
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ENGINE CONTROLS 1F -97

If the engine fuse block fuses EF4 become open
(blown) immediately after installation, inspect for a
short to ground in the wiring of the appropriate circuit.
If the fuses become open (blown) when the cooling
fans are to be turned on by the ECM, suspect a faulty
cooling fan motor.

The ECM will turn the cooling fans on at low speed
when the coolant temperature is 97°C (207°F). The
ECM will turn the cooling fans off when the coolant
temperature is 94°C (201°F).

The ECM will turn the cooling fans on at high speed
when the coolant temperature is 101°C (214°F). The
ECM will change the cooling fans from high speed to
low speed when the coolant temperature is 98°C
(208°F).

The ECM will turn the cooling fans on at low speed
when the air conditioning (A/C) system is on. The
ECM will change the cooling fans from low speed
to high speed when the high-side A/C pressure is
1 882 kPa (273 psi), then return to low speed when
the high-side A/C pressure is 1 448 kPa (210 psi).
When the A/C system is on, the ECM will change the
cooling fans from low to high speed when the coolant
temperature reaches 117°C (243°F) then return to
low speed when the coolant temperature reaches
114°C (237°F).

The cooling fan circuit can be checked quickly by dis-
connecting the ECM red connector and grounding the

connector terminal A9. This should create low-speed
cooling fan operation with the ignition ON. By ground-
ing the ECM connector terminals A9 and B4 and turn-
ing the ignition ON, high-speed cooling fan operation
should be achieved.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4

8.

16.

31.

37.

. This step, along with Step 5, checks for the ability of

the ECM to operate the cooling fans.

This step, along with Step 9, checks for the ability of
the ECM to operate the cooling fans in response to
A/C pressure readings.

After confirming battery voltage and the ECM sup-
plying a ground to the coil side of the low-speed
cooling fan relay, jumper connector terminals 30 and
87 to determine if the relay is at fault or a wiring
problem is present.

This step checks for the presence of battery voltage
to the main cooling fan when the A/C is on. If battery
voltage is present and the cooling fans are not oper-
ating, the problem is in the ground side of the cool-
ing fan circuit.

By directly grounding the ECM connector terminals
A9 and B4, the main and auxiliary cooling fans
should run at high speed.

Engine Cooling Fan Circuit Check - With A/C (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No

Was the Diagnostic System Check performed? Goto

1 - “Diagnostic

Goto Step2 |System Check”

1. Check the engine fuse block fuse EF4. Goto

2 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Goto Step 3 Aids”
1. Check the I/P fuse block fuse F19. Goto

3 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Go to Step 4 Aids”
1. Turn the ignition OFF.
2. Turn the air conditioning (A/C) switch OFF.
3. Connect a scan tool to the assembly line

4 diagnostic link (ALDL).
4. Start the engine. -
5. The cooling fans should run at low speed when

the coolant temperature reaches 97°C (207°F).

Do the cooling fans run at low speed? GotoStep5 | Goto Step 10
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Engine Cooling Fan Circuit Check - With A/C (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

. Turn the ignition OFF.

. Turn the A/C switch OFF.

. Connect a scan tool to the ALDL.
. Start the engine.

. The cooling fans should run at high speed when
the coolant temperature reaches 101°C (214°F).

Do the cooling fans run at high speed?

AObhWON =

Go to Step 6

Go to Step 33

1. Turn the ignition OFF.

2. Start the engine.

3. Turn the A/C switch ON.

Does the A/C compressor clutch engage?

Goto Step 8

Goto Step 7

1. Diagnose the A/C compressor clutch circuit.

2. Repair the A/C compressor clutch circuit as
needed.

3. Start the engine.
4. Turn the A/C switch ON.
Does the A/C compressor clutch engage?

Goto Step 8

Do the cooling fans run at low speed?

Go to Step 9

Go to Step 31

. Turn the ignition OFF.

. Connect the A/C pressure gauges.

. Start the engine.

. Turn the A/C switch ON.

. The cooling fans should run at high speed when
the high-side A/C pressure reaches 1 882 kPa
(273 psi).

Do the cooling fans run at high speed?

aObhWON =

System OK

10

1. Turn the ignition OFF.

2. Connect a scan tool to the ALDL.

3. The coolant temperature should be above 97°C
(207°C).

4. Disconnect the main cooling fan connector.

5. Turn the ignition ON.

6. Connect a test light between the main cooling fan
connector terminal B and ground.

Is the test light on?

Go to Step 11

Go to Step 12

1"

1. Turn the ignition OFF.

2. Connect a scan tool to the ALDL.

3. The coolant temperature should be above 97°C
(207°C).

4. Disconnect the main cooling fan connector.

5. Connect a test light between the main cooling fan
connector terminal A and battery positive.

Is the test light on?

Go to Step 28

Go to Step 17

12

1. Turn the ignition OFF.
2. Disconnect the low-speed cooling fan relay.

3. Connect a test light between the low-speed
cooling fan relay connector terminal 85 and
ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 13

Go to Step 24
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Engine Cooling Fan Circuit Check - With A/C (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step Action Value(s) Yes No

. Turn the ignition OFF.
. Connect the low-speed cooling fan relay.

3. Disconnect the electronic control module (ECM)
red connector.

4. Connect a fused jumper between the ECM -
connector terminal A9 and ground.

5. Turn the ignition ON.
Do the cooling fans run at low speed? Goto Step30 | Goto Step 14
Check for an open wire between the low-speed cool-

ing fan relay connector terminal 85 and the ECM
connector terminal A9. -

Is the problem found? Goto Step25 | Goto Step 15

1. Turn the ignition OFF.
2. Disconnect the low-speed cooling fan relay.
15 3. Connect a test light between the low-speed
cooling fan relay connector terminal 30 and -
ground.
Is the test light on? Go to Step 16 | Go to Step 23
Connect a fused jumper between the low-speed
16 cooling fan relay connector terminals 30 and 87. -
Do the cooling fans run at low speed? Goto Step26 | Goto Step 17

1. Disconnect the series/parallel cooling fan relay.

2. Connect a fused jumper between the low-speed

cooling fan relay connector terminals 30 and 87.
17 3. Connect a fused jumper between the -
series/parallel cooling fan relay connector
terminals 30 and 87.

Do the cooling fans run at low speed? Go to Step27 | Goto Step 18
Check the wire between the low-speed cooling fan

relay connector terminal 87 to the main cooling fan
connector terminal B for an open. -

Is the problem found? Goto Step22 | Goto Step 19
Check the wire between the main cooling fan

connector terminal A and the series/parallel cooling
fan relay connector terminal 30 for an open. -

Is the problem found? Goto Step22 | Go to Step 20
Check the wire between the series/parallel cooling

fan relay connector terminal 87 and the auxiliary
cooling fan connector terminal B for an open. -

Is the problem found? Goto Step22 | Go to Step 21

Check for an open wire between the auxiliary cooling
21 fan connector terminal A and ground. -

N =

13

14

18

19

20

Is the problem found? Goto Step22 | Goto Step 29
09 Repair the open wire as needed.
Is the repair complete? - System OK -

Repair the open between the low-speed cooling fan
23 relay connector terminal 30 and the fuse EF4. - -

Is the repair complete? System OK
Repair the open between the low-speed cooling fan
24 relay connector terminal 86 and the ignition switch. - -
Is the repair complete? System OK
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Engine Cooling Fan Circuit Check - With A/C (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

25

Repair the open wire between the low-speed cooling
fan relay connector terminal 85 and the ECM con-
nector terminal A9.

Is the repair complete?

System OK

26

Replace the low-speed cooling fan relay.
Is the repair complete?

System OK

27

Replace the series/parallel cooling fan relay.
Is the repair complete?

System OK

28

Replace the main cooling fan.
Is the repair complete?

System OK

29

Replace the auxiliary cooling fan.
Is the repair complete?

System OK

30

Replace the ECM.
Is the repair complete?

System OK

31

1. Turn the ignition OFF.
2. Disconnect the main cooling fan connector.

3. Connect a test light between the main cooling fan
connector terminal B and ground.

4. Turn the A/C switch ON.
5. Start the engine.
Is the test light on?

Go to Step 32

Go to Step 12

32

1. Turn the ignition OFF.

2. Connect a test light between the main cooling fan
connector terminal A and battery positive.

3. Turn the A/C switch ON.
4. Start the engine.
Is the test light on?

Go to Step 28

Go to Step 17

33

1. Turn the ignition OFF.

2. Disconnect the high-speed cooling fan relay.

3. Connect a test light between the high-speed
cooling fan relay connector terminal 86 and
ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 34

Go to Step 44

34

1. Turn the ignition OFF.

2. Connect a test light between the high-speed
cooling fan relay connector terminal 30 and
ground.

Is the test light on?

Go to Step 35

Go to Step 45

35

1. Disconnect the series/parallel cooling fan relay.
2. Connect a test light between the series/parallel
cooling fan relay connector terminal 86 and

ground.
3. Turn the ignition ON.
Is the test light on?

Go to Step 36

Go to Step 46

36

1. Turn the ignition OFF.

2. Connect a test light between the series/parallel
cooling fan relay connector terminal 87 and
battery positive.

Is the test light on?

Go to Step 37

Go to Step 47
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ENGINE CONTROLS 1F - 101
Engine Cooling Fan Circuit Check - With A/C (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step Action Value(s) Yes No

. Connect the main cooling fan connector.

. Connect the high-speed cooling fan relay.

. Connect the series/parallel cooling fan relay.

. Disconnect the ECM connector.

. Connect a fused jumper between the ECM
connector terminal A9 and ground. -

6. Connect a fused jumper between the ECM

connector terminal B4 and ground.
7. Turn the ignition ON.
Do the cooling fans run at high speed?

1. Turn the ignition OFF.

2. Check for an open wire between the high-speed
38 cooling fan relay connector terminal 86 and the -
ECM connector terminal B4.

Is the problem found? Goto Step22 | Goto Step 39

1. Disconnect the high-speed cooling fan relay.
2. Connect a test light between the high-speed
39 cooling fan relay connector terminal 87 and -

battery positive.
Is the test light on? Goto Step 40 | Go to Step 48

1. Disconnect the ECM connector.
2. Connect a fused jumper between the ECM
connector terminal B4 and ground.

3. Disconnect the series/parallel cooling fan relay. -
4. Connect a test light between the series/parallel
cooling fan relay connector terminal 85 and

battery positive.
Is the test light on? Go to Step 41 | Go to Step 49

AObhWON =

37

Goto Step 30 | Go to Step 38

40

1. Connect the series/parallel cooling fan relay.

2. Connect a fused jumper between the ECM
connector terminal B4 and ground.

. Disconnect the high-speed cooling fan relay.

. Connect a fused jumper between the high-speed
41 cooling fan relay connector terminals 30 and 87. -

. Disconnect the low-speed cooling fan relay.

6. Connect a fused jumper between the low-speed
cooling fan relay connector terminals 30 and 87.

7. Turn the ignition ON.
Do the cooling fans run at high speed? Goto Step 43 | Goto Step 42

1. Turn the ignition OFF.

2. Connect a fused jumper between the ECM
connector terminal B4 and ground.

3. Disconnect the series/parallel cooling fan relay.

4. Connect a fused jumper between the
42 series/parallel cooling fan relay connector - -
terminals 30 and 87.

5. Connect a fused jumper between the low-speed
cooling fan relay connector terminals 30 and 87.

6. Turn the ignition ON.
Do the cooling fans run at high speed? Go to Step 27

H W

(3]
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Engine Cooling Fan Circuit Check - With A/C (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

43

Replace the high-speed cooling fan relay.
Is the repair complete?

System OK

44

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 85 and the ignition
switch.

Is the repair complete?

System OK

45

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 30 and the battery.

Is the repair complete?

System OK

46

Repair the open wire between the series/parallel
cooling fan relay connector terminal 86 and the igni-
tion switch.

Is the repair complete?

System OK

47

Repair the open wire between the series/parallel
cooling fan relay connector terminal 87 and ground.

Is the repair complete?

System OK

48

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 87 and the auxiliary
cooling fan connector terminal B.

Is the repair complete?

System OK

49

Repair the open wire between the series/parallel
cooling fan relay connector terminal 85 and the ECM
connector terminal B4.

Is the repair complete?

System OK
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1F-104 ENGINE CONTROLS

Hot at All Times
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ENGINE COOLING FAN CIRCUIT CHECK - WITH A/C
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The engine cooling fan circuit operates the main cooling
fan and the auxiliary cooling fan. The cooling fans are
controlled by the electronic control module (ECM) based
on inputs from the coolant temperature sensor (CTS)
and the air conditioning pressure (ACP) sensor. The
ECM controls the low-speed cooling fan operation by in-
ternally grounding the ECM connector terminal A10.
This energizes the low-speed cooling fan relay and op-
erates the main cooling fan and the auxiliary cooling fan
at low speed as the cooling fans are connected in a se-
ries circuit. The ECM controls the high-speed cooling
fan operation by internally grounding the ECM connec-
tor terminal A10 and the ECM connector terminal A14 at

the same time. This energizes the low-speed cooling fan
relay, the high-speed cooling fan relay, and the series/
parallel cooling fan relay resulting in high-speed fan op-
eration as the cooling fans are now connected in a
parallel circuit.

Diagnostic Aids

e |f the owner complained of an overheating problem,
it must be determined if the complaint was due to an
actual boil over, or the engine coolant temperature
gauge indicated overheating. If the engine is over-
heating and the cooling fans are on, the cooling
system should be checked.
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If the engine fuse block fuses EF3 or EF8 become
open (blown) immediately after installation, inspect
for a short to ground in the wiring of the appropriate
circuit. If the fuses become open (blown) when the
cooling fans are to be turned on by the ECM, suspect
a faulty cooling fan motor.

The ECM will turn the cooling fans on at low speed
when the coolant temperature is 93°C (199°F). The
ECM will turn the cooling fans off when the coolant
temperature is 90°C (194°F).

The ECM will turn the cooling fans on at high speed
when the coolant temperature is 97°C (207°F). The
ECM will change the cooling fans from high speed to
low speed when the coolant temperature is 94°C
(201°F).

The ECM will turn the cooling fans on at low speed
when the air conditioning (A/C) system is on. The
ECM will change the cooling fans from low speed to
high speed when the high-side A/C pressure is 1 882
kPa (273 psi), then return to low speed when the
high-side A/C pressure is 1 448 kPa (210 psi). When
the A/C system is on, the ECM will change the cool-
ing fans from low to high speed when the coolant tem-
perature reaches 115°C (239°F) then return to low
speed when the coolant temperature reaches 112°C
(234°F).

The cooling fan circuit can be checked quickly by dis-
connecting the ECM red connector and grounding the

connector terminal A10. This should create low-
speed cooling fan operation with the ignition ON. By
grounding the ECM connector terminals A10 and A14
and turning the ignition ON, high-speed cooling fan
operation should be achieved.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4

8.

16.

31.

37.

. This step, along with step 5, checks for the ability of

the ECM to operate the cooling fans.

This step, along with step 9, checks for the ability of
the ECM to operate the cooling fans in response to
A/C pressure readings.

After confirming battery voltage and the ECM sup-
plying a ground to the coil side of the low-speed
cooling fan relay, jumper connector terminals 30 and
87 to determine if the relay is at fault or a wiring
problem is present.

This step checks for the presence of battery voltage
to the main cooling fan when the A/C is on. If battery
voltage is present and the cooling fans are not oper-
ating, the problem is in the ground side of the cool-
ing fan circuit.

By directly grounding the ECM connector terminals
A10 and A14, the main and auxiliary cooling fans
should run at high speed.

Engine Cooling Fan Circuit Check - With A/C (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No

Was the Diagnostic System Check performed? Goto

1 - “Diagnostic

Goto Step2 |System Check”

1. Check the engine fuse block fuse EF4. Goto

2 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Goto Step 3 Aids”
1. Check the I/P fuse block fuse F19. Goto

3 2. Replace the fuse as needed. - ‘Diagnostic
Is the fuse OK? Go to Step 4 Aids”
1. Turn the ignition OFF.
2. Turn the air conditioning (A/C) switch OFF.
3. Connect a scan tool to the assembly line

4 diagnostic link (ALDL).
4. Start the engine. -
5. The cooling fans should run at low speed when

the coolant temperature reaches 93°C (199°F).

Do the cooling fans run at low speed? GotoStep5 | Goto Step 10
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Engine Cooling Fan Circuit Check - With A/C (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

. Turn the ignition OFF.

. Turn the A/C switch OFF.

. Connect a scan tool to the ALDL.
. Start the engine.

. The cooling fans should run at high speed when
the coolant temperature reaches 97°C (207°F).

Do the cooling fans run at high speed?

AObhWON =

Go to Step 6

Go to Step 33

1. Turn the ignition OFF.

2. Start the engine.

3. Turn the A/C switch ON.

Does the A/C compressor clutch engage?

Goto Step 8

Goto Step 7

1. Diagnose the A/C compressor clutch circuit.

2. Repair the A/C compressor clutch circuit as
needed.

3. Start the engine.
4. Turn the A/C switch ON.
Does the A/C compressor clutch engage?

Goto Step 8

Do the cooling fans run at low speed?

Go to Step 9

Go to Step 31

. Turn the ignition OFF.

. Connect the A/C pressure gauges.

. Start the engine.

. Turn the A/C switch ON.

. The cooling fans should run at high speed when
the high-side A/C pressure reaches 1 882 kPa
(273 psi).

Do the cooling fans run at high speed?

AObhWON =

System OK

10

1. Turn the ignition OFF.

2. Connect a scan tool to the ALDL.

3. The coolant temperature should be above 93°C
(199°C).

4. Disconnect the main cooling fan connector.

5. Turn the ignition ON.

6. Connect a test light between the main cooling fan
connector terminal B and ground.

Is the test light on?

Go to Step 11

Go to Step 12

1"

1. Turn the ignition OFF.

2. Connect a scan tool to the ALDL.

3. The coolant temperature should be above 93°C
(199°C).

4. Disconnect the main cooling fan connector.

5. Connect a test light between the main cooling fan
connector terminal A and battery positive.

Is the test light on?

Go to Step 28

Go to Step 17

12

1. Turn the ignition OFF.
2. Disconnect the low-speed cooling fan relay.

3. Connect a test light between the low-speed
cooling fan relay connector terminal 85 and
ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 13

Go to Step 24
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Engine Cooling Fan Circuit Check - With A/C (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

13

. Turn the ignition OFF.

. Connect the low-speed cooling fan relay.

3. Disconnect the electronic control module (ECM)
red connector.

4. Connect a fused jumper between the ECM
connector terminal A10 and ground.

5. Turn the ignition ON.

Do the cooling fans run at low speed?

N =

Go to Step 30

Go to Step 14

14

Check for an open wire between the low-speed cool-
ing fan relay connector terminal 85 and the ECM
connector terminal A10.

Is the problem found?

Go to Step 25

Go to Step 15

15

1. Turn the ignition OFF.
2. Disconnect the low-speed cooling fan relay.

3. Connect a test light between the low-speed
cooling fan relay connector terminal 30 and
ground.

Is the test light on?

Go to Step 16

Go to Step 23

16

Connect a fused jumper between the low-speed
cooling fan relay connector terminals 30 and 87.

Do the cooling fans run at low speed?

Go to Step 26

Go to Step 17

17

1. Disconnect the series/parallel cooling fan relay.

2. Connect a fused jumper between the low-speed
cooling fan relay connector terminals 30 and 87.

3. Connect a fused jumper between the
series/parallel cooling fan relay connector
terminals 30 and 87.

Do the cooling fans run at low speed?

Go to Step 27

Go to Step 18

18

Check the wire between the low-speed cooling fan
relay connector terminal 87 to the main cooling fan
connector terminal B for an open.

Is the problem found?

Go to Step 22

Go to Step 19

19

Check the wire between the main cooling fan
connector terminal A and the series/parallel cooling
fan relay connector terminal 30 for an open.

Is the problem found?

Go to Step 22

Go to Step 20

20

Check the wire between the series/parallel cooling
fan relay connector terminal 87 and the auxiliary
cooling fan connector terminal B for an open.

Is the problem found?

Go to Step 22

Go to Step 21

21

Check for an open wire between the auxiliary cooling
fan connector terminal A and ground.

Is the problem found?

Go to Step 22

Go to Step 29

22

Repair the open wire as needed.
Is the repair complete?

System OK

23

Repair the open between the low-speed cooling fan
relay connector terminal 30 and the fuse EF4.

Is the repair complete?

System OK

24

Repair the open between the low-speed cooling fan
relay connector terminal 86 and the ignition switch.

Is the repair complete?

System OK
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Engine Cooling Fan Circuit Check - With A/C (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

25

Repair the open wire between the low-speed cooling
fan relay connector terminal 85 and the ECM con-
nector terminal A10.

Is the repair complete?

System OK

26

Replace the low-speed cooling fan relay.
Is the repair complete?

System OK

27

Replace the series/parallel cooling fan relay.
Is the repair complete?

System OK

28

Replace the main cooling fan.
Is the repair complete?

System OK

29

Replace the auxiliary cooling fan.
Is the repair complete?

System OK

30

Replace the ECM.
Is the repair complete?

System OK

31

1. Turn the ignition OFF.
2. Disconnect the main cooling fan connector.

3. Connect a test light between the main cooling fan
connector terminal B and ground.

4. Turn the A/C switch ON.
5. Start the engine.
Is the test light on?

Go to Step 32

Go to Step 12

32

1. Turn the ignition OFF.

2. Connect a test light between the main cooling fan
connector terminal A and battery positive.

3. Turn the A/C switch ON.
4. Start the engine.
Is the test light on?

Go to Step 28

Go to Step 17

33

1. Turn the ignition OFF.

2. Disconnect the high-speed cooling fan relay.

3. Connect a test light between the high-speed
cooling fan relay connector terminal 86 and
ground.

4. Turn the ignition ON.

Is the test light on?

Go to Step 34

Go to Step 44

34

1. Turn the ignition OFF.

2. Connect a test light between the high-speed
cooling fan relay connector terminal 30 and
ground.

Is the test light on?

Go to Step 35

Go to Step 45

35

1. Disconnect the series/parallel cooling fan relay.

2. Connect a test light between the series/parallel
cooling fan relay connector terminal 86 and
ground.

3. Turn the ignition ON.

Is the test light on?

Go to Step 36

Go to Step 46

36

1. Turn the ignition OFF.

2. Connect a test light between the series/parallel
cooling fan relay connector terminal 87 and
battery positive.

Is the test light on?

Go to Step 37

Go to Step 47
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ENGINE CONTROLS 1F-109
Engine Cooling Fan Circuit Check - With A/C (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step Action Value(s) Yes No

. Connect the main cooling fan connector.

. Connect the high-speed cooling fan relay.

. Connect the series/parallel cooling fan relay.

. Disconnect the ECM connector.

. Connect a fused jumper between the ECM
connector terminal A10 and ground. -

6. Connect a fused jumper between the ECM

connector terminal A14 and ground.
7. Turn the ignition ON.
Do the cooling fans run at high speed? Goto Step 30 | Goto Step 38

1. Turn the ignition OFF.

2. Check for an open wire between the high-speed
38 cooling fan relay connector terminal 86 and the -
ECM connector terminal A14.

Is the problem found? Goto Step22 | Goto Step 39

1. Disconnect the high-speed cooling fan relay.
2. Connect a test light between the high-speed
39 cooling fan relay connector terminal 87 and -

battery positive.
Is the test light on? Goto Step 40 | Go to Step 48

1. Disconnect the ECM connector.
2. Connect a fused jumper between the ECM
connector terminal A14 and ground.

3. Disconnect the series/parallel cooling fan relay. -
4. Connect a test light between the series/parallel
cooling fan relay connector terminal 85 and

battery positive.
Is the test light on? Go to Step 41 | Go to Step 49

AObhWON =

37

40

1. Connect the series/parallel cooling fan relay.

2. Connect a fused jumper between the ECM
connector terminal A14 and ground.

. Disconnect the high-speed cooling fan relay.

. Connect a fused jumper between the high-speed
41 cooling fan relay connector terminals 30 and 87. -

. Disconnect the low-speed cooling fan relay.

6. Connect a fused jumper between the low-speed
cooling fan relay connector terminals 30 and 87.

7. Turn the ignition ON.
Do the cooling fans run at high speed? Goto Step 43 | Goto Step 42

1. Turn the ignition OFF.

2. Connect a fused jumper between the ECM
connector terminal A14 and ground.

3. Disconnect the series/parallel cooling fan relay.

4. Connect a fused jumper between the
42 series/parallel cooling fan relay connector - -
terminals 30 and 87.

5. Connect a fused jumper between the low-speed
cooling fan relay connector terminals 30 and 87.

6. Turn the ignition ON.
Do the cooling fans run at high speed? Go to Step 27

H W

(3]
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1F-110 ENGINE CONTROLS

Engine Cooling Fan Circuit Check - With A/C (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

43

Replace the high-speed cooling fan relay.
Is the repair complete?

System OK

44

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 85 and the ignition
switch.

Is the repair complete?

System OK

45

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 30 and the battery.

Is the repair complete?

System OK

46

Repair the open wire between the series/parallel
cooling fan relay connector terminal 86 and the igni-
tion switch.

Is the repair complete?

System OK

47

Repair the open wire between the series/parallel
cooling fan relay connector terminal 87 and ground.

Is the repair complete?

System OK

48

Repair the open wire between the high-speed cool-
ing fan relay connector terminal 87 and the auxiliary
cooling fan connector terminal B.

Is the repair complete?

System OK

49

Repair the open wire between the series/parallel
cooling fan relay connector terminal 85 and the ECM
connector terminal A14.

Is the repair complete?

System OK
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ENGINE CONTROLS 1F - 111

FUEL INJECTOR BALANCE TEST

A fuel injector tester is used to energize the injector for a
precise amount of time, thus spraying a measured
amount of fuel into the intake manifold. This causes a
drop in the fuel rail pressure that can be recorded and

used to compare each of the fuel injectors. All of the fuel
injectors should have the same pressure drop 10 kPa

(1.5 psi).

Injector Balance Test Example

Cylinder 1 2 3 4

First Reading 296 kPa 296 kPa 296 kPa 296 kPa

(43 psi) (43 psi) (43 psi) (43 psi)

Second Reading 131 kPa 117 kPa 124 kPa 145 kPa

(19 psi) (17 psi) (18 psi) (21 psi)

Amount Of Drop 165 kPa 179 kPa 172 kPa 151 kPa

(24 psi) (26 psi) (25 psi) (22 psi)
Average Range: 156-176 kPa Injector OK Faulty Injector - Injector OK Faulty Injector -

(22.5-25.5 psi) Too Much Too Little
Pressure Drop Pressure Drop

Caution: The fuel system is under pressure. To

avoid fuel spillage and the risk of personal injury or
fire, it is necessary to relieve the fuel system presC

sure before disconnecting the fuel lines.

Caution: Do not pinch or restrict nylon fuel lines.

Damage to the lines could cause a fuel leak, resultC

ing in possible fire or personal injury.

Notice: In order to prevent flooding of the engine, do not
perform the Injector Balance Test more than once (in-
cluding any retest on faulty fuel injectors) without run-
ning the engine.

Test

1.

An engine cool down period of 10 minutes is neces-
sary in order to avoid irregular readings due to hot
soak fuel boiling.

. Connect the fuel pressure gauge carefully to avoid

any fuel spillage.

. The fuel pump should run about 2 seconds after the

ignition is turned to the ON position.

. Insert a clear tube attached to the vent valve of the

fuel pressure gauge into a suitable container.

. Bleed the air from the fuel pressure gauge and the

hose until all of the air is bled from the fuel pressure
gauge.

. The ignition switch must be in the OFF position at

least 10 seconds in order to complete the electronic
control module (ECM) shutdown cycle.
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7.

8.

10.

1.

12.

13.
14.

15.

Turn the ignition ON in order to get the fuel pressure
to its maximum level.

Allow the fuel pressure to stabilize and then record
this initial pressure reading. Wait until there is no
movement of the needle on the fuel pressure gauge.

. Follow the manufacturer’s instructions for the use of

the adapter harness. Energize the fuel injector test-
er once and note the fuel pressure drop at its lowest
point. Record this second reading. Subtract it from
the first reading to determine the amount of the fuel
pressure drop.

Disconnect the fuel injector tester from the fuel in-
jector.

After turning the ignition ON, in order to obtain maxi-
mum pressure once again, make a connection at
the next fuel injector. Energize the fuel injector test-
er and record the fuel pressure reading. Repeat this
procedure for all the injectors.

Retest any of the fuel injectors for which the pres-
sure drop exceeds the 10 kPa (1.5 psi) specification.

Replace any of the fuel injectors that fail the retest.

If the pressure drop of all of the fuel injectors is with-
in 10 kPa (1.5 psi), then the fuel injectors are flowing
normally and no replacement should be necessary.

Reconnect the fuel injector harness and review the
symptom diagnostic tables.



1F-112 ENGINE CONTROLS
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e R e LS seal !
Y22 ' Y D12 B1 cis YDi3 D8
3N 2 40210 YEL WHT | A/C Switch
DK GRN/ DKGRN/  |YEL/ GRY WHT
WHT BLK
AB13 D10 A9 AB12 A8

o R e D D e e n
1 A/C ON 1
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H ignal : glectro'mc
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1

.._L : Module

I (ECM)

A202F059

DIAGNOSTIC TROUBLE CODE (DTC) 1
TCMPWM LOW (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The throttle position angle is computed by the transaxle
control module (TCM) and the electronic control module
(ECM) from the throttle position sensor (TPS) voltage in-
put.

DTC 1 Will Set When

e TCMPWM output short to ground (TPS: 0 - 5%) is
present for more than 2 seconds.

Diagnostic Aids

e An intermittent problem may be caused by a poor
connection, rubbed through wire insulation, or a bro-
ken wire inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. This step checks to see if the TCM is receiving TPS
signal voltage.

DTC 1 - TCMPWM Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value Yes No

Determine whether the Diagnostic System Check Goto

1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? Go to Step 2 System Check”
1. Turn the ignition OFF.
2. Connect a voltmeter to terminal C13 of the

2 transaxle control module (TCM) and ground.
3. Turn the ignition ON.
Does the voltmeter show the value specified? 6v GotoStep3 | GotoStep4
1. Turn the ignition OFF.

3 2. Replace the TCM. - -
Is the repair complete? System OK
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ENGINE CONTROLS 1F-113

DTC 1 - TCMPWM Low (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step Action Value Yes No

1. To determine if the TCM is receiving throttle
position sensor (TPS) signal voltage, begin by
turning the ignition OFF.

2. Disconnect the electrical connectors at the TCM.

4 3. Disconnect the electrical connectors at the B
electronic control module (ECM).

4. Check the wire from terminal C13 of the TCM to
terminal A9 of the ECM for a short to ground.

Is the problem found? Goto Step 5

Goto Step 6

Repair the short to ground between terminal C13 of
5 the TCM and terminal A9 of the ECM. - -

Is the repair complete? System OK

Replace the ECM.
Is the repair complete? - System OK -
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: i I RPM i
1 ! Y 1
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I 1
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3N 2 40210 YEL WHT | A/C Switch
DK GRN/ DKGRN/  |YEL/ GRY WHT
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o R e D D e e n
1 A/C ON 1
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H ignal : glectro'mc
1 ontrol

| L

1

1

.._L : Module

I (ECM)

A202F059

DIAGNOSTIC TROUBLE CODE (DTC) 2
TCMPWM HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The throttle position angle is computed by the transaxle
control module (TCM) and the electronic control module
(ECM) from the throttle position sensor (TPS) voltage in-
put.

DTC 2 Will Set When

o TCMPWM output short to battery voltage (TPS: 95 -
100%) is present for more than 2 seconds.

Diagnostic Aids

e An intermittent problem may be caused by a poor
connection, rubbed through wire insulation, or a
broken wire inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. This step checks to see if the TCM is receiving TPS
signal voltage.

DTC 2 - TCMPWM High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value Yes No

Determine whether the Diagnostic System Check Goto

1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? Go to Step 2 System Check”
1. Turn the ignition OFF.
2. Connect a voltmeter to terminal C13 of the

2 transaxle control module (TCM) and ground.
3. Turn the ignition ON.
Does the voltmeter show the value specified? 6v GotoStep3 | GotoStep4
1. Turn the ignition OFF.

3 2. Replace the TCM. - -
Is the repair complete? System OK
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ENGINE CONTROLS 1F-115
DTC 2 - TCMPWM High (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step Action Value Yes No

1. To determine if the TCM is receiving throttle
position sensor (TPS) signal voltage, begin by
turning the ignition OFF.

. Disconnect the electrical connectors at the TCM.

3. Disconnect the electrical connectors at the
electronic control module (ECM).

4. Check the wire from terminal C13 of the TCM to
terminal A9 of the ECM for a short to battery
voltage.

Is the problem found? Goto Step 5 Goto Step 6
Repair the short to battery voltage between terminal
5 C13 of the TCM and terminal A9 of the ECM. - -
Is the repair complete? System OK
Replace the ECM.
Is the repair complete? - System OK -

N
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1F-116 ENGINE CONTROLS

Hot at All Times
LR STV - IR S JEngine
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""""""""""""""""""""""""""""""""""""" 1 Electronic
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—= : Fan Control Fan Control | Module = G103
G102 b e e e e e e e e J(ECM)
A202F027

DIAGNOSTIC TROUBLE CODE (DTC) 3
FAN NUMBER TWO LOW (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The high-speed cooling fan relay is controlled by the
electronic control module (ECM). The ECM applies a
ground to the high-speed cooling fan relay, while also
applying ground to the low-speed cooling fan relay, to
achieve high-speed cooling fan operation. The ECM de-
termines when to activate the high-speed cooling fan
relay depending on the coolant temperature and the air
conditioning (A/C) system high-side pressure.

DTC 3 Will Set When

e An open or short to ground condition exists and this
condition is present for more than 2 seconds.

Diagnostic Aids

e An intermittent problem may be caused by a poor
connection, rubbed through wire insulation, or a
broken wire inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. This step checks for an open or shorted relay.
6. This step checks for an open or shorted relay.

11. This step checks for the ability of the ECM to ground
the fan circuits.
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ENGINE CONTROLS 1F -117
DTC 3 - Fan Number Two Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Determine whether the Diagnostic System Check Goto

1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? Goto Step2 |System Check”

Inspect the fuse F19.
Is the fuse in good condition? - Goto Step 4 Goto Step 3

1. Replace the fuse.

2. Clear any diagnostic trouble codes (DTCs) from
3 the electronic control module (ECM). - -

3. Perform the Diagnostic System Check.
Is the repair complete? System OK

1. Disconnect the high-speed cooling fan relay.

2. Measure the resistance between the high-speed
cooling fan relay terminals 85 and 86. -

Is the circuit open or shorted to ground? Go to Step 5 Go to Step 6

1. Replace the high-speed cooling fan relay.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK

1. Disconnect the series/parallel cooling fan relay.

2. Measure the resistance between the
6 series/parallel cooling fan relay terminals 85 -
and 86.

Is the circuit open or shorted to ground? Goto Step 7 Goto Step 8

1. Replace the series/parallel cooling fan relay.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete? System OK
Check for an open or short to ground in the wiring

between the high-speed cooling fan relay connector
terminal 85 and the ECM connector terminal A14. -

Is the problem found? GotoStep10 | GotoStep9
Check for an open or short to ground in the wiring
between the series/parallel cooling fan relay

9 connector terminal 85 and ECM connector terminal -
A14,

Is the problem found? Goto Step 10 | Go to Step 11

1. Repair the open or short to ground in the wiring.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete? System OK

. Turn the ignition OFF.

. Connect the high-speed cooling fan relay.

. Connect the series/parallel cooling fan relay.
. Connect the ECM red connector.

. Jumper terminals A and B of the assembily line -
diagnostic link (ALDL) connector.

. Turn the ignition ON.

7. With a test light connected to battery voltage, Goto
backprobe the ECM connector terminal A14. “Diagnostic

Is the test light on? Aids” Go to Step 12

10

aObhWON =

1"

o
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DTC 3 - Fan Number Two Low (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

12

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.

3. Inspect for a poor connection at the ECM
connector terminal A14.

Is the problem found?

Go to Step 13

Go to Step 14

13

1. Repair or replace the connector terminal as
needed.

2. Clear any DTCs from the ECM.
3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

14

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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BLANK



1F-120 ENGINE CONTROLS
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DIAGNOSTIC TROUBLE CODE (DTC) 4
FAN NUMBER TWO HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The high-speed cooling fan relay is controlled by the
electronic control module (ECM). The ECM applies a
ground to the high-speed cooling fan relay, while also
applying ground to the low-speed cooling fan relay, to
achieve high-speed cooling fan operation. The ECM de-
termines when to activate the high-speed cooling fan
relay depending on the coolant temperature and the air
conditioning (A/C) system high-side pressure.

DTC 4 Will Set When

e A short to battery voltage condition exists and this
condition is present for more than 2 seconds.

Diagnostic Aids

e An intermittent problem may be caused by a poor
connection, rubbed through wire insulation, or a
broken wire inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. This step checks the wires for a short to battery volt-
age.

4. This step checks for a shorted relay.

6. This step checks for a shorted relay.
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ENGINE CONTROLS 1F - 121

DTC 4 - Fan Number Two High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Determine whether the Diagnostic System Check
has been performed.

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the electronic control module (ECM)
red connector.

2. Disconnect the high-speed cooling fan relay and
the series/parallel cooling fan relay.

3. Measure the voltage between the ECM connector
terminal A14 and ground.

Does the voltage measure within the value

specified?

Goto Step 4

Goto Step 3

1. Repair the short to voltage between the
high-speed cooling fan relay or the series/parallel
cooling fan relay connector terminal 85 and the
ECM connector terminal A14.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

Measure the resistance between the high-speed
cooling fan relay terminals 85 and 86.

Does the resistance measure near the value
specified?

Goto Step 5

Goto Step 6

1. Replace the high-speed cooling fan relay.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Measure the resistance between the series/parallel
cooling fan relay terminals 85 and 86.

Does the resistance measure near the value
specified?

[ OW

Goto Step 7

Goto Step 8

1. Replace the series/parallel cooling fan relay.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

Inspect for a poor connection at the ECM connector
terminal A14.

Is the problem found?

Go to Step 9

Go to Step 10

1. Repair or replace the connector terminal as
needed.

2. Clear any DTCs from the ECM.
3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

10

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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DIAGNOSTIC TROUBLE CODE (DTC) 5
FAN NUMBER ONE LOW (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The low-speed cooling fan relay is controlled by the
electronic control module (ECM). The ECM applies a
ground to the low-speed cooling fan relay to achieve
low-speed cooling fan operation. The ECM determines
when to activate the low-speed cooling fan relay de-
pending on the coolant temperature and the air condi-
tioning (A/C) system high-side pressure.

DTC 5 Will Set When

o An open or short to ground condition exits and this
condition is present for more than 2 seconds.

Diagnostic Aids

e An intermittent problem may be caused by a poor
connection, rubbed through wire insulation, or a
broken wire inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. This step checks for an open or shorted relay.

8. This step checks for the ability of the ECM to ground
the fan circuits.
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ENGINE CONTROLS 1F -123

DTC 5 - Fan Number One Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Determine whether the Diagnostic System Check
has been performed.

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

Inspect the fuse F19.
Is the fuse in good condition?

Goto Step 4

Goto Step 3

1. Replace the fuse.

2. Clear any diagnostic trouble codes (DTCs) from
the electronic control module (ECM).

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Disconnect the low-speed cooling fan relay.

2. Measure the resistance between the low-speed
cooling fan relay terminals 85 and 86.

Is the circuit open or shorted to ground?

Goto Step 5

Goto Step 6

1. Replace the low-speed cooling fan relay.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Check for an open or short to ground in the wiring
between the low-speed cooling fan relay connector
terminal 85 and the ECM connector terminal A10.

Is the problem found?

Goto Step 7

Goto Step 8

1. Repair the open or short to ground in the wiring.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

1. Turn the ignition OFF.

2. Connect the low-speed cooling fan relay.
3. Connect the ECM red connector.
4

. Jumper terminals A and B of the assembily line
diagnostic link (ALDL) connector.

. Turn the ignition ON.

. With a test light connected to battery voltage,
backprobe the ECM connector terminal A10.

Is the test light on?

o O,

Goto
“Diagnostic
Aids”

Go to Step 9

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.

3. Inspect for a poor connection at the ECM
connector terminal A10.

Is the problem found?

Go to Step 10

Go to Step 11

10

1. Repair or replace the connector terminal as
needed.

2. Clear any DTCs from the ECM.
3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -124 ENGINE CONTROLS
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A202F027

DIAGNOSTIC TROUBLE CODE (DTC) 6
FAN NUMBER ONE HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The low-speed cooling fan relay is controlled by the
electronic control module (ECM). The ECM applies a
ground to the low-speed cooling fan relay to achieve
low-speed cooling fan operation. The ECM determines
when to activate the low-speed cooling fan relay de-
pending on the coolant temperature and the air condi-
tioning (A/C) system high-side pressure.

DTC 6 Will Set When

e A short to battery voltage condition exists and this
condition is present for more than 2 seconds.

Diagnostic Aids

e An intermittent problem may be caused by a poor
connection, rubbed through wire insulation, or a
broken wire inside the insulation.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. This step checks the wires for a short to battery
voltage.

4. This step checks for a shorted relay.

1997 DAEWOO T-100 BL3



ENGINE CONTROLS 1F - 125

DTC 6 - Fan Number Two High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Determine whether the Diagnostic System Check
has been performed.

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic

System Check”

1. Disconnect the electronic control module (ECM)
red connector.

2. Disconnect the low-speed cooling fan relay.

3. Measure the voltage between the ECM connector
terminal A10 and ground.

Does the voltage measure within the value

specified?

Goto Step 4

Goto Step 3

1. Repair the short to voltage between the
low-speed cooling fan relay connector terminal 86
and the ECM connector terminal A10.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Measure the resistance between the low-speed
cooling fan relay terminals 85 and 86.

Does the resistance measure near the value
specified?

Goto Step 5

Goto Step 6

1. Replace the low-speed cooling fan relay.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Inspect for a poor connection at the ECM connector
terminal A10.

Is the problem found?

Goto Step 7

Goto Step 8

1. Repair or replace the connector terminal as
needed.

2. Clear any DTCs from the ECM.
3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-126 ENGINE CONTROLS

| Hot In Run, Bulb Test or Start
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A202F057

DIAGNOSTIC TROUBLE CODE (DTC) 7
EGR ON/OFF SOLENOID LOW (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) operates a sole-
noid to control the back pressure (BP) exhaust gas
recirculation (EGR) valve.

The solenoid is normally closed. By providing a ground
path, the ECM energizes the solenoid, which then al-
lows vacuum to pass to the EGR valve.

The ECM monitors EGR effectiveness by de-energizing
the EGR solenoid and shutting off vacuum to the EGR
valve. With the EGR valve closed and the oxygen (O,)
sensor fluctuating normally, short-term fuel trim counts
will be greater than they were during normal operation.

DTC 7 Will Set When
e A short to ground condition exits.
e This condition is present for more than 2 seconds.

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, or a damaged harness.

e |[f the connections and the wiring harness are in good
condition, connect a test light between the controlled
canister purge (CCP) solenoid connector terminal 2
and battery positive while moving related connectors.
If the fault is induced, the test light will turn on. This
may help to isolate the location of an intermittent
problem.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

2. With the ignition OFF the ECM should not be applying
ground to the EGR solenoid.

3. If the test light is still on after disconnecting the ECM
red connector the wire between the EGR solenoid
and the ECM is shorted to ground. If the test light
goes off, the ECM is at fault.
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ENGINE CONTROLS 1F - 127
DTC 7 - EGR On/Off Solenoid Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value Yes No
Determine whether the Diagnostic System Check Goto
1 has been performed. - ‘Diagnostic
Was the Diagnostic System Check performed? Go to Step 2 System Check”

1. Disconnect the exhaust gas recirculation (EGR)
solenoid connector.

2 2. Connect a test light between the EGR solenoid - Goto
connector terminal 2 and battery positive. “Diagnostic
Is the test light on? Go to Step 3 Aids”

Disconnect the ECM red connector.
Is the test light on? Goto Step 4 Goto Step 5

1. Repair the short to ground in the wire between
the EGR solenoid connector terminal 2 and the
ECM connector terminal A11.

4 2. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Replace the ECM.

5 2. Perform the Diagnostic System Check. - -
Is the repair complete? System OK
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1F -128 ENGINE CONTROLS

| Hot In Run, Bulb Test or Start
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A202F057

DIAGNOSTIC TROUBLE CODE (DTC) 8
EGR ON/OFF SOLENOID HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) operates a sole-
noid to control the back pressure (BP) exhaust gas
recirculation (EGR) valve.

The solenoid is normally closed. By providing a ground
path, the ECM energizes the solenoid, which then al-
lows vacuum to pass to the EGR valve.

The ECM monitors EGR effectiveness by de-energizing
the EGR solenoid and shutting off vacuum to the EGR
valve. With the EGR valve closed and the oxygen (O,)
sensor fluctuating normally, short-term fuel trim counts
will be greater than they were during normal operation.

DTC 8 Will Set When
e A short to battery voltage condition exits.
e This condition is present for more than 2 seconds.

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, or a damaged harness.

e |[f the connections and the wiring harness are in good
condition, connect a test light between the controlled
canister purge (CCP) solenoid connector terminal 2
and battery positive while moving related connectors.
If the fault is induced, the test light will turn on. This
may help to isolate the location of an intermittent
problem.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

4. If the test light is still on after disconnecting the ECM
red connector, the wire between the CCP solenoid
and thd ECM is shorted to voltage. If the test light
goes off, the ECM is at fault.
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ENGINE CONTROLS 1F-129
DTC 8 - EGR On/Off Solenoid High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value Yes No
Determine whether the Diagnostic System Check Goto
1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? GotoStep2 |gystem Check”

1. Disconnect the exhaust gas recirculation (EGR)
solenoid connector.

2 2. Measure the resistance of the EGR solenoid.

Does the resistance measure near the value

specified?

1. Disconnect the EGR solenoid connector.

2. Connect a test light between the EGR solenoid Goto
connector terminal 2 and ground. - “Diagnostic

Is the test light on? Go to Step 4 Aids”

Disconnect the electronic control module (ECM) red

4 connector. -
Is the test light on? Goto Step 5 GotoStep 7

90w Goto Step 6 Goto Step 3

1. Repair the short to voltage in the wire between
the EGR solenoid connector terminal 2 and the
ECM connector terminal A11.

5 2. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK

1. Replace the EGR solenoid.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Replace the ECM.
7 2. Perform the Diagnostic System Check. - -
Is the repair complete? System OK
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1F-130 ENGINE CONTROLS

DIAGNOSTIC TROUBLE CODE (DTC) 12
NO PULSE REFERENCE

Circuit Description Diagnostic Aids

This is a normal code that the electronic control module e This code indicates a normal condition with no mal-
(ECM) stores when the engine is not running and the function noted.

ignition key is ON. e This code indicates that the ECM has the ability to
DTC 12 Will Set When store codes.

e The engine is not running and the ignition key is ON.
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1F -132 ENGINE CONTROLS
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A202F028

DIAGNOSTIC TROUBLE CODE (DTC) 13
OXYGEN SENSOR NOT TOGGLING (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The electronic control module (ECM) supplies a voltage
of about 450 millivolts between the ECM terminals
B11 and B10. The oxygen (O,) sensor varies the volt-
age within a range of about 1 volt if the exhaust is rich,
down to about 100 millivolts if the exhaust is lean. The
O, sensor is like an open circuit and produces no volt-
age when it is below 360°C (680°F). An open O, sensor
circuit or a cold O, sensor causes “open loop” operation.

DTC 13 Will Set When

e The engine has been running for at least 50 seconds.

o Diagnostic trouble codes (DTCs) 21, 22, 33, and 34
are not set.

o The throttle angle is above 5 percent.
e The coolant temperature is above 80°C (176°F).

® The O, sensor is steady between 350 millivolts and
550 millivolts.

o These conditions are present for 30 seconds.

Diagnostic Aids

Normal scan tool voltage varies between 100 millivolts
and 999 millivolts while in closed loop.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1. If the conditions for DTC 13 are present, the engine
controls system will not operate in closed loop.

5. By making a vacuum leak, a lean running condition
should now be present. If the O, sensor toggles be-
low 450 millivolts, the O, sensor is sensing the lean
running condition.

6. By making a slight vacuum leak at the manifold abso-
lute pressure (MAP) sensor, a rich running condition
should now be present. If the O, sensor toggles
above 550 millivolts, the O, sensor is sensing the
rich running condition.

10. An open or short to ground in the O, sensor circuit
will not allow the ECM to operate in closed loop.
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ENGINE CONTROLS 1F-133

DTC 13 - Oxygen Sensor Not Toggling (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).
2. Start the engine.

3. Run the engine until it reaches operating
temperature.

4. Check for closed loop operation.
Does the electronic control module (ECM) go into
closed loop?

Goto Step 3

Goto Step 8

1. Run the engine until it reaches operating
temperature.

2. Check the oxygen (O,) sensor reading at different
throttle settings.

Does the scan tool read the O, sensor input toggling

between the values specified?

100-900 mv

Goto Step 7

Goto Step 4

1. Turn the ignition OFF.

2. Disconnect the O, sensor connector.

3. Check the O, sensor pigtail lead at the sensor.
Is the lead properly attached to the sensor?

Goto Step 5

Go to Step 9

1. Reconnect the O, sensor connector.

2. Start the engine.

3. Run the engine until it reaches operating
temperature.

4. Make a vacuum leak by disconnecting or partially
disconnecting a vacuum hose. Do not disconnect
the manifold absolute pressure (MAP) sensor.

Does the O, sensor input stay fixed at or below the

value specified?

300 mv

Goto Step 6

Goto Step 8

1. Run the engine until it reaches operating
temperature.

2. Make a slight vacuum leak at the MAP sensor
vacuum hose.

Does the O, sensor input stay fixed at or above the

value specified?

600 mv

Goto Step 7

Goto Step 8

1. Clear the intermittent diagnostic trouble code
(DTC) 13 from the ECM.

2. Road test the vehicle.
3. Perform the Diagnostic System Check.
Does DTC 13 reset in the ECM?

Go to Step 2

Goto
“Diagnostic
Aids[]

1. Turn the ignition OFF.
2. Disconnect the O, sensor connector.
3. Turn the ignition ON.

4. Measure the voltage at the O, sensor connector
on the ECM side of the connector.

Is the voltage within the value specified?

300-600 mv

Go to Step 9

Go to Step 10

1. Replace the O, sensor.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F - 134 ENGINE CONTROLS

DTC 13 - Oxygen Sensor Not Toggling (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

10

Check for an open or short to ground between the
O, sensor connector and the ECM connector termi-
nal B11.

Is the problem found?

Go to Step 11

Go to Step 12

1"

1. Repair the wire as needed.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

12

1. Replace the ECM.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-136 ENGINE CONTROLS
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A202F029

DIAGNOSTIC TROUBLE CODE (DTC) 13
OXYGEN SENSOR NOT TOGGLING (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) supplies a voltage
of about 450 millivolts between the ECM terminals
D9 and C9. The oxygen (O,) sensor varies the voltage
within a range of about 1 volt if the exhaust is rich, down
to about 100 millivolts if the exhaust is lean. The O, sen-
sor is like an open circuit and produces no voltage when
it is below 360°C (680°F). An open O, sensor circuit or
a cold O, sensor causes “open loop” operation.

DTC 13 Will Set When

e The engine has been running for at least 60 seconds.

e Diagnostic trouble codes (DTCs) 21, 22, 33, and 34
are not set.

o The throttle angle is above 5 percent.
e The coolant temperature is above 70°C (158°F).

® The O, sensor is steady between 340 millivolts and
540 millivolts.

o These conditions are present for 20 seconds.

Diagnostic Aids

Normal scan tool voltage varies between 100 millivolts
and 999 millivolts while in closed loop.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1. If the conditions for DTC 13 are present, the engine
controls system will not operate in closed loop.

5. By making a vacuum leak, a lean running condition
should now be present. If the O, sensor toggles be-
low 450 millivolts, the O, sensor is sensing the lean
running condition.

6. By making a slight vacuum leak at the manifold ab-
solute pressure (MAP) sensor, a rich running condi-
tion should now be present. If the O, sensor toggles
above 550 millivolts, the O, sensor is sensing the
rich running condition.

10. An open or short to ground in the O, sensor circuit
will not allow the ECM to operate in closed loop.
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ENGINE CONTROLS 1F -137

DTC 13 - Oxygen Sensor Not Toggling (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).
2. Start the engine.

3. Run the engine until it reaches operating
temperature.

4. Check for closed loop operation.

Does the electronic control module (ECM) go into
closed loop?

Goto Step 3

Goto Step 8

1. Run the engine until it reaches operating
temperature.

2. Check the oxygen (O,) sensor reading at different
throttle settings.

Does the scan tool read the O, sensor input toggling

between the values specified?

100-900 mv

Goto Step 7

Goto Step 4

1. Turn the ignition OFF.

2. Disconnect the O, sensor connector.

3. Check the O, sensor pigtail lead at the sensor.
Is the lead properly attached to the sensor?

Goto Step 5

Go to Step 9

1. Reconnect the O, sensor connector.

2. Start the engine.

3. Run the engine until it reaches operating
temperature.

4. Make a vacuum leak by disconnecting or partially
disconnecting a vacuum hose. Do not disconnect
the manifold absolute pressure (MAP) sensor.

Does the O, sensor input stay fixed at or below the

value specified?

300 mv

Go to Step 6

Goto Step 8

1. Run the engine until it reaches operating
temperature.

2. Make a slight vacuum leak at the MAP sensor
vacuum hose.

Does the O, sensor input stay fixed at or above the

value specified?

600 mv

Goto Step 7

Goto Step 8

1. Clear the intermittent diagnostic trouble code
(DTC) 13 from the ECM.

2. Road test the vehicle.
3. Perform the Diagnostic System Check.
Does DTC 13 reset in the ECM?

Go to Step 2

Goto
“Diagnostic
Aids[]

1. Turn the ignition OFF.
2. Disconnect the O, sensor connector.
3. Turn the ignition ON.

4. Measure the voltage at the O, sensor connector
on the ECM side of the connector.

Is the voltage within the value specified?

300-600 mv

Go to Step 9

Go to Step 10

1. Replace the O, sensor.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F - 138 ENGINE CONTROLS

DTC 13 - Oxygen Sensor Not Toggling (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

10

Check for an open or short to ground between the
O, sensor connector and the ECM connector termi-
nal D9.

Is the problem found?

Go to Step 11

Go to Step 12

1"

1. Repair the wire as needed.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

12

1. Replace the ECM.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -140 ENGINE CONTROLS
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A202F030

DIAGNOSTIC TROUBLE CODE (DTC) 14

COOLANT TEMPERATURE HIGH (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The coolant temperature sensor (CTS) uses a thermis-
tor to control the signal voltage to the electronic control
module (ECM). The ECM applies a voltage to the CTS.
When the engine is cold, the CTS resistance is high.
Therefore, the ECM will see a high signal voltage. As the
engine warms, the CTS resistance becomes less, and
the voltage drops. At normal engine operating tempera-
ture the CTS signal will measure about 1.5 to 2.0 volts.

DTC 14 Will Set When

® The engine has been running for more than 2 sec-
onds.

e The CTS signal voltage indicates a coolant tempera-
ture above 145°C (293°F).

Diagnostic Aids

e |If the connections are OK, monitor the coolant tem-
perature while moving related connectors and the
wiring harness. If the failure is induced, the display on
the scan tool will change. This may help to isolate the
location of an intermittent malfunction.

o The “Temperature Vs. Resistance Values” scale may
be used to test the coolant sensor at various tem-
peratures to evaluate the possibility of a “shifted” or
“mis-scaled” CTS which may result in driveability
complaints.

COOLANT TEMPERATURE SENSOR

TEMPERATURE VS. RESISTANCE VALUES

(APPROXIMATE)

°C °F OHMS
100 212 177
20 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 13 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
*5 23 12300
*10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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ENGINE CONTROLS 1F - 141

Test Description
The number(s) below refer to step(s) on the diagnostic

table.

4. This test simulates the conditions for setting Diag-

nostic Trouble Code (DTC) 14. If the ECM recognizes

the low signal voltage (high temperature) and the
scan tool displays 180°C (356°F), the ECM wiring

is OK.

6. This step checks for voltage reference from the ECM.

DTC 14 - Coolant Temperature High (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool display the engine coolant tem-

perature within the value specified?

80-110°C
(176-230°F)

Goto
“Diagnostic
Aids*

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the coolant temperature sensor (CTS)
connector.

3. Turn the ignition ON.

Does the scan tool display the engine coolant tem-

perature within the value specified?

Below
* 30°C
(* 22°F)

Goto Step 4

Goto Step 6

1. Jumper terminals A and B of the CTS connector.
2. Turn the ignition ON.

Does the scan tool display the engine coolant tem-
perature within the value specified?

Above
180°C
(356°F)

Goto Step 5

Goto Step 6

1. Replace the CTS.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Measure the voltage at the CTS connector
terminal B.

Is the voltage within the value specified?

4.5-55v

Goto Step 7

Go to Step 9

1. Turn the ignition OFF.

2. Disconnect the electronic controld module (ECM)
white connector.

3. Inspect the ECM pins and the connector for bent
or damaged terminals. Repair or replace as
needed.

4. Check the wire between the CTS connector
terminal A and the ECM connector terminal D2 for
a short to ECM reference voltage.

Is the problem found?

Go to Step 12

Goto Step 8

1. Replace the electronic control module.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F - 142 ENGINE CONTROLS

DTC 14 - Coolant Temperature High (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

Check the wire for a short to ground between the
CTS connector terminal B and the ECM connector
terminal B12.

Is the problem found?

Go to Step 13

Go to Step 10

10

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.

3. Inspect the ECM pins and the connector for bent
or damaged terminals or pins.

Is the problem found?

Go to Step 11

Goto Step 8

1"

1. Repair the connector terminals and straighten the
ECM pins as needed.

2. If the ECM pins are broken, the ECM must be
replaced.

Are the terminals and pins repaired?

Go to Step 6

12

1. Repair the short to voltage in the wire between
the CTS connector terminal A and the ECM
connector terminal D2.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

13

1. Repair the short to ground in the wire between
the CTS connector terminal B and the ECM
connector terminal B12.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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1F - 144 ENGINE CONTROLS
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A202F031

DIAGNOSTIC TROUBLE CODE (DTC) 14
COOLANT TEMPERATURE HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The coolant temperature sensor (CTS) uses a thermis-
tor to control the signal voltage to the electronic control
module (ECM). The ECM applies a voltage to the CTS.
When the engine is cold, the CTS resistance is high.
Therefore, the ECM will see a high signal voltage. As the
engine warms, the CTS resistance becomes less, and
the voltage drops. At normal engine operating tempera-
ture the CTS signal will measure about 1.5 to 2.0 volts.

DTC 14 Will Set When

® The engine has been running for more than 2 sec-
onds.

e The CTS signal voltage indicates a coolant tempera-
ture above 145°C (293°F).

Diagnostic Aids

e |If the connections are OK, monitor the coolant tem-
perature while moving related connectors and the wir-
ing harness. If the failure is induced, the display on
the scan tool will change. This may help to isolate the
location of an intermittent malfunction.

o The “Temperature Vs. Resistance Values” scale may
be used to test the coolant sensor at various tem-
peratures to evaluate the possibility of a “shifted” or
“mis-scaled” CTS which may result in driveability
complaints.

COOLANT TEMPERATURE SENSOR

TEMPERATURE VS. RESISTANCE VALUES

(APPROXIMATE)

°C °F OHMS
100 212 177
20 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 13 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
*5 23 12300
*10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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ENGINE CONTROLS 1F - 145

Test Description
The number(s) below refer to step(s) on the diagnostic

table.

4. This test simulates the conditions for setting Diag-

nostic Trouble Code (DTC) 14. If the ECM recognizes

the low signal voltage (high temperature) and the
scan tool displays 180°C (356°F), the ECM wiring is

OK.

6. This step checks for voltage reference from the ECM.

DTC 14 - Coolant Temperature High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool display the engine coolant tem-

perature within the value specified?

80-110°C
(176-230°F)

Goto
“Diagnostic
Aids*

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the coolant temperature sensor (CTS)
connector.

3. Turn the ignition ON.

Does the scan tool display the engine coolant tem-

perature within the value specified?

Below
* 30°C
(* 22°F)

Goto Step 4

Goto Step 6

1. Jumper terminals A and B of the CTS connector.
2. Turn the ignition ON.

Does the scan tool display the engine coolant tem-
perature within the value specified?

Above
180°C
(356°F)

Goto Step 5

Goto Step 6

1. Replace the CTS.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Measure the voltage at the CTS connector
terminal B.

Is the voltage within the value specified?

4.5-55v

Goto Step 7

Go to Step 9

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
red connector.

3. Inspect the ECM pins and the connector for bent
or damaged terminals. Repair or replace as
needed.

4. Check the wire between the CTS connector
terminal A and the ECM connector terminal B2 for
a short to ECM reference voltage.

Is the problem found?

Go to Step 12

Goto Step 8

1. Replace the ECM.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-146 ENGINE CONTROLS

DTC 14 - Coolant Temperature High (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

Check the wire for a short to ground between the
CTS connector terminal B and the ECM connector
terminal B3.

Is the problem found?

Go to Step 13

Go to Step 10

10

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.

3. Inspect the ECM pins and the connector for bent
or damaged terminals or pins.

Is the problem found?

Go to Step 11

Goto Step 8

1"

1. Repair the connector terminals and straighten the
ECM pins as needed.

2. If the ECM pins are broken, the ECM must be
replaced.

Are the terminals and pins repaired?

Go to Step 6

12

1. Repair the short to voltage in the wire between
the CTS connector terminal A and the ECM
connector terminal B2.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

13

1. Repair the short to ground in the wire between
the CTS connector terminal B and the ECM
connector terminal B3.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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1F - 148 ENGINE CONTROLS
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A202F030

DIAGNOSTIC TROUBLE CODE (DTC) 15

COOLANT TEMPERATURE LOW (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The coolant temperature sensor (CTS) uses a thermis-
tor to control the signal voltage to the electronic control
module (ECM). The ECM applies a voltage to the CTS.
When the engine is cold, the CTS resistance is high.
Therefore, the ECM will see a high signal voltage. As the
engine warms, the CTS resistance becomes less, and
the voltage drops. At normal engine operating tempera-
ture the CTS signal will measure about 1.5 to 2.0 volts.

DTC 15 Will Set When

® The engine has been running for more than 2 sec-
onds.

e The CTS signal voltage indicates a coolant tempera-
ture below * 35°C (* 31°F).

Diagnostic Aids

o If connections are OK, monitor the coolant tempera-
ture while moving related connectors and the wiring
harness. If the failure is induced, the display on the
scan tool will change. This may help to isolate the
location of an intermittent malfunction.

o The “Temperature Vs. Resistance Values” scale may
be used to test the coolant sensor at various tem-
peratures to evaluate the possibility of a “shifted” or
“mis-scaled” CTS which may result in driveability
complaints.

COOLANT TEMPERATURE SENSOR

TEMPERATURE VS. RESISTANCE VALUES

(APPROXIMATE)

°C °F OHMS
100 212 177
20 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 13 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
*5 23 12300
*10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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ENGINE CONTROLS 1F -149

Test Description
The number(s) below refer to step(s) on the diagnostic

table.

4. This test simulates the conditions for setting Diag-

nostic Trouble Code (DTC) 15. If the ECM recognizes

DTC 15 - Coolant Temperature Low (1.3L and 1.5L SOHC IEFI-6)

the low signal voltage (high temperature) and the
scan tool displays 180°C (356°F), the ECM wiring is

OK.

6. This step checks for voltage reference from the ECM.

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool display engine coolant tempera-

ture within the value specified?

80-110°C
(176-230°F)

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the coolant temperature sensor (CTS)
connector.

3. Turn the ignition ON.

Does the scan tool display engine coolant tempera-

ture below the value specified?

* 30°C
(* 22°F)

Goto Step 4

Goto Step 6

Jumper terminals A and B of the CTS connector.
Does the scan tool display engine coolant tempera-
ture above the value specified?

180°C
(356°F)

Goto Step 5

Goto Step 6

1. Replace the CTS.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Measure the voltage at the CTS connector
terminal B.

Is the voltage within the value specified?

4.5-55v

Goto Step 7

Go to Step 9

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
white connector.

3. Inspect the ECM pins and the connector for bent
or damaged terminals. Repair or replace
damaged terminals as needed.

4. Check the wire between the CTS connector
terminal A and the ECM connector terminal D2 for
an open or short to battery voltage.

Is the problem found?

Go to Step 12

Goto Step 8

1. Replace the ECM.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1997 DAEWOO T-100 BL3




1F-150 ENGINE CONTROLS

DTC 15 - Coolant Temperature Low (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

Check the wire between the CTS connector terminal
B and the ECM connector terminal B12 for an open

or short battery voltage.
Is the problem found?

Go to Step 13

Go to Step 10

10

1. Turn the ignition OFF.
2. Disconnect ECM red connector.

3. Check the ECM pins and the connector for bent
or damaged terminals or pins.

Is the problem found?

Go to Step 11

Goto Step 8

1"

1. Repair the ECM connector terminals and
straighten the ECM pins as needed.

2. If the ECM pins are broken, the ECM must be
replaced.

Are the terminals and pins repaired?

Go to Step 6

12

1. Repair the open or short to voltage in the wire
between the CTS connector terminal A and the
ECM connector terminal D2.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

13

1. Repair the open or short to voltage in the wire
between the CTS connector terminal B and the
ECM connector terminal B12.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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1F -152 ENGINE CONTROLS
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A202F031

DIAGNOSTIC TROUBLE CODE (DTC) 15
COOLANT TEMPERATURE LOW (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The coolant temperature sensor (CTS) uses a thermis-
tor to control the signal voltage to the electronic control
module (ECM). The ECM applies a voltage to the CTS.
When the engine is cold, the CTS resistance is high.
Therefore, the ECM will see a high signal voltage. As the
engine warms, the CTS resistance becomes less, and
the voltage drops. At normal engine operating tempera-
ture the CTS signal will measure about 1.5 to 2.0 volts.

DTC 15 Will Set When

® The engine has been running for more than 2 sec-
onds.

e The CTS signal voltage indicates a coolant tempera-
ture below * 35°C (* 31°F).

Diagnostic Aids

o If connections are OK, monitor the coolant tempera-
ture while moving related connectors and the wiring
harness. If the failure is induced, the display on the
scan tool will change. This may help to isolate the
location of an intermittent malfunction.

o The “Temperature Vs. Resistance Values” scale may
be used to test the coolant sensor at various tem-
peratures to evaluate the possibility of a “shifted” or
“mis-scaled” CTS which may result in driveability
complaints.

COOLANT TEMPERATURE SENSOR

TEMPERATURE VS. RESISTANCE VALUES

(APPROXIMATE)

°C °F OHMS
100 212 177
20 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 13 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
*5 23 12300
*10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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ENGINE CONTROLS 1F - 153

Test Description
The number(s) below refer to step(s) on the diagnostic

table.

4. This test simulates the conditions for setting Diag-

nostic Trouble Code (DTC) 15. If the ECM recognizes

the low signal voltage (high temperature) and the
scan tool displays 180°C (356°F), the ECM wiring is

OK.

6. This step checks for voltage reference from the ECM.

DTC 15 - Coolant Temperature Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool display engine coolant tempera-

ture within the value specified?

80-110°C
(176-230°F)

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the coolant temperature sensor (CTS)
connector.

3. Turn the ignition ON.

Does the scan tool display engine coolant tempera-

ture below the value specified?

* 30°C
(* 22°F)

Goto Step 4

Goto Step 6

Jumper terminals A and B of the CTS connector.

Does the scan tool display engine coolant tempera-
ture above the value specified?

180°C
(356°F)

Goto Step 5

Goto Step 6

1. Replace the CTS.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Measure the voltage at the CTS connector
terminal B.

Is the voltage within the value specified?

4.5-55v

Goto Step 7

Go to Step 9

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
red connector.

3. Inspect the ECM pins and the connector for bent
or damaged terminals. Repair or replace
damaged terminals as needed.

4. Check the wire between the CTS connector
terminal A and the ECM connector terminal B2 for
an open or short to battery voltage.

Is the problem found?

Go to Step 12

Goto Step 8

1. Replace the ECM.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F - 154 ENGINE CONTROLS

DTC 15 - Coolant Temperature Low (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

Check the wire between the CTS connector terminal
B and the ECM connector terminal B3 for an open or

short battery voltage.
Is the problem found?

Go to Step 13

Go to Step 10

10

1. Turn the ignition OFF.
2. Disconnect ECM red connector.

3. Check the ECM pins and the connector for bent
or damaged terminals or pins.

Is the problem found?

Go to Step 11

Goto Step 8

1"

1. Repair the ECM connector terminals and
straighten the ECM pins as needed.

2. If the ECM pins are broken, the ECM must be
replaced.

Are the terminals and pins repaired?

Go to Step 6

12

1. Repair the open or short to voltage in the wire
between the CTS connector terminal A and the
ECM connector terminal B2.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

13

1. Repair the open or short to voltage in the wire
between the CTS connector terminal B and the
ECM connector terminal B3.

2. Run the engine until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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1F-156 ENGINE CONTROLS
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Ground :

A202F064

DIAGNOSTIC TROUBLE CODE (DTC) 16
KNOCK SENSOR FAILURE (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The knock sensor is used to detect engine detonation,
allowing the electronic control module (ECM) to retard
ignition control spark timing based on the knock sensor
signal being received. The knock sensor produces an
AC signal. The knock sensor signal’'s amplitude and fre-
quency depend upon the amount of knock being experi-
enced. The ECM contains a non-replaceable knock filter
module called a signal-to-noise enhancement filter
(SNEF) module. This filter module in the ECM deter-
mines whether knock is occurring by comparing the sig-
nal level on the knock sensor circuit with the voltage
level on the noise channel. The noise channel allows the

ECM to reject any false knock signal by knowing the
amount of normal engine mechanical noise present.
Normal engine noise varies depending on engine speed
and load. When the ECM determines that an abnormally
low noise channel voltage level is being experienced,
Diagnostic Trouble Code (DTC) 16 will set.

DTC 16 Will Set When

o The engine speed is above 2,800 rpm.

o Maximum integrated value is above 192.

o Minimum integrated value is below 20.

o The setup time is more than 8 seconds.
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ENGINE CONTROLS 1F - 157
DTC 16 - Knock Sensor (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
1 Was the Diagnostic System Check was performed? - Go to Step 2 -
Replace the electronic control module (ECM). Go to “Diagnos-
2 Is the repair complete? - tic System -
Check”
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1F - 158 ENGINE CONTROLS

Hot In Run, Bulb Test or Start

PNK] PNK/L

Fuel Fuel Fuel Fuel
Injector Injector Injector Injector
1 2 3 4
WHT/BLK 2 2 2 2
WHT/BLK
WHT/BLK | WHT/BLK
T T
]: 1}0107 :]: 2}0107
\_w_\/ \_’W_\/
[ SOHC | 'J: [DoHC] [soHC] ’l’ [DOHC |
WHT/BLKN " LTGRNBIK'X c104
C4A o _______C8B Electronic
1 Tniector T T T T niector ! 1Control
jector Injector |
L Control___ Higom)

A202F033

DIAGNOSTIC TROUBLE CODE (DTC) 17
INJECTOR SHORTED TO GROUND/BATTERY
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description DTC 17 Will Set When
When the ignition switch is turned to ON or START, the o The fuel pump is running.

energize the fuel injector solenoid coil. With the solenoid
coil energized, a plunger is activated, which allows pres-
surized fuel to be sprayed through the fuel injector into
the combustion chamber where it is mixed with air from Test Description

the intake manifold. This creates the proper air/fuel mix- The number(s) below refer to step(s) on the diagnostic
ture needed for combustion. table.

o A fuel injector fault has been detected more than
three times in successive 1-second intervals.

2. This step checks for the presence of battery voltage
to the fuel injectors.
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ENGINE CONTROLS 1F-159

3. If the fuel injector test light does not flash for one
of the fuel injectors, there is an open fuel injector

13. An open coil in a fuel injector will prevent the fuel in-
jector from operating.

control wire to the ECM or the ECM s faulty.

DTC 17 - Injector Shorted to Ground/Battery (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the fuel injector harness from all of
the fuel injectors.

2. Turn the ignition ON.

3. Measure the voltage at all of the fuel injector
harness terminals.

Is battery voltage present only on terminal 1 of each

connector?

Goto Step 3

Goto Step 8

Connect a fuel injector test light to each of the fuel
injector harness connectosr while cranking the
engine.

Does the test light blink on all connectors?

Go to Step 13

Goto Step 4

Does the fuel injector test light stay off for one or
more of the fuel injector(s)?

Goto Step 6

Goto Step 5

Does the fuel injector test light stay on for one or
more of the fuel injector(s)?

Go to Step 11

1. Check for a short to battery positive between the
fuel injector harness connector terminal 2 and the
electronic control module (ECM) connector
terminal C4 for fuel injectors 1 and 4.

2. Check for a short to battery positive between the
fuel injector harness connector terminal 2 and the
ECM connector terminal C6 for fuel injectors 2
and 3.

Is the problem found?

Goto Step 7

Go to Step 15

1. Repair the short to battery positive as needed.

2. Connect an injector test light to each injector
harness connector while cranking the engine.

Does the test light blink on all of the connectors?

Goto
“Diagnostic
System Check”

Is battery voltage not present at terminal 1 of any
injector harness connector?

Go to Step 10

Go to Step 9

Is battery voltage present at terminal 2 of any injec-
tor harness connector?

Goto Step 6

10

1. Check for a short to ground in the fuel injector
harness.

2. Check the fuel injector harness connectors for
damaged terminals.

3. Perform repairs as needed.

4. Check for battery voltage at terminal 1 of all of
the fuel injector harness connectors.

Is battery voltage present only on terminal 1 of each

connector?

Goto Step 3
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1F-160 ENGINE CONTROLS

DTC 17 - Injector Shorted to Ground/Battery (1.3L SOHC and 1.6L DOHC ITMS-6F)

(Cont’d)

Step

Action

Value(s)

Yes

No

1"

1. Check for a short to ground between the fuel
injector harness connector terminal 2 and ECM
connector terminal C4 for injectors 1 and 4.

2. Check for a short to ground between the fuel
injector harness connector terminal 2 and ECM
connector terminal C6 for injectors 2 and 3.

Is the problem found?

Go to Step 12

Go to Step 15

12

1. Repair the short to ground as needed.

2. Connect a fuel injector test light to each of the
fuel injector harness connectors while cranking
the engine.

Does the test light blink on all connectors?

Go to Step 13

Goto Step 4

13

Measure the resistance of each fuel injector. The
resistance will increase slightly at higher tempera-
tures.

Is the fuel injector resistance within the value speci-
fied?

11.6-124 W

System OK

Go to Step 14

14

1. Replace any of the fuel injectors with a resistance
that is out of specification.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

15

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -162 ENGINE CONTROLS
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A202F064

DIAGNOSTIC TROUBLE CODE (DTC) 18
DSNEF CONTROL ERROR FAILURE (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) uses the knock
sensor to detect engine detonation, allowing the ECM to
retard ignition control spark timing based on the knock
sensor signal being received. The knock sensor pro-
duces an AC signal. The signal amplitude and frequency
are dependent upon the amount of knock being experi-
enced.

DTC 18 Will Set When

o Knock detection is enabled.

o Diagnostic Trouble Code (DTC) 16 is not set.
e The engine speed is above 2,000 rpm.
[ ]

Maximum integrated value is above 110 for at least
2 seconds.

o Minimum integrated value is below 1 for at least 2
seconds.

o Noise value is above 32 counts for at least 4 seconds.
o Noise value is below 0 counts for at least 4 seconds.

Diagnostic Aids

e Repair any engine mechanical problem before pro-
ceeding with diagnostics.
o Make sure the correct fuel octane rating is used.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. This step checks the signal circuit and not sensor
voltage.

6. Check the ground side of the circuit for an open, a
short to ground, or a short to battery.
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ENGINE CONTROLS 1F -163

DTC 18 - DSNEF Control Error Failure (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
1 Perform the Diagnostic System Check.
Is the Diagnostic System Check complete? - Goto Step 2 -
1. Turn the ignition OFF.
2. Disconnect the electrical connector at the
electronic control module (ECM).
3. Connect a digital voltmeter (DVM) to monitor AC
voltage between terminal C11 of the ECM
2 connector and ground. -
4. Tap on the engine with an extension near the
knock sensor while observing the signal on the
DVM.
Is any signal indicated on the DVM while tapping on
the engine? GotoStep3 | GotoStep4
1. Connect the electrical connector at the ECM.
2. Disconnect the electrical connector at the knock
3 Sensor.
3. Using a test light to battery positive, probe -
terminal B on the ECM side of the knock sensor.
Did the test light illuminate? Go to Step 6 Goto Step 8
Check the wire from terminal C11 on the ECM to
terminal A on the ECM side of the knock sensor for
4 an open, a short to ground, or a short to battery. -
Does the wire indicate an open, a short to ground, or
a short to battery? Go to Step 5 Goto Step 7
Repair the wire from terminal C11 of the ECM to ter- Go to “Diagnos-
5 minal A on the ECM side of the knock sensor. - tic System -
Is the repair complete? Check”
Replace the ECM. Go to “Diagnos-
6 Is the repair complete? - tic System -
Check”
Replace the knock sensor. Go to “Diagnos-
7 Is the repair complete? - tic System -
Check”
Repair the wire from terminal B of the knock sensor Go to “Diagnos-
8 to terminal D15 of the ECM. - tic System -
Is the repair complete? Check”
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1F-164 ENGINE CONTROLS

Crankshaft = eaaaaa
Position ; Injector !Elctronic
Sensor i and !Control
(CPS) i System !Module
1. Ground_[(ECM)
8Y¥ C104
3 BLK
—>>
YEL/BLK
c104
Electronic
:--———--————--_-_—--—- 7§ Control _e G104
! i Modute -
e e e e e o e e o o e e e 4 (ECM)
A202F034

DIAGNOSTIC TROUBLE CODE (DTC) 19
58X SIGNAL ERROR (A AND B) (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The crankshaft position sensor (CPS) is a Hall-effect
sensor which senses a slotted wheel that is attached to
the crankshaft pulley. The slotted wheel interrupts a
magnetic field and produces a reference signal from the
Sensor.

DTC 19 Will Set When
o The revolutions of the 58X signal are fewer than 64.
o There are 10 or more consecutive missing pulses.

o The manifold absolute pressure (MAP) drops when
the starter motor running is below 0.6 kPa for more
than 3 seconds.

e Voltage drops when the starter motor is running below
0.5 v for more than 3 seconds.

Diagnostic Aids

Check for poor connections at the electronic control

module (ECM) and at the CPS.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

3. Itis important to inspect all of the connector terminals
to prevent inaccurate diagnosis.

6. The specified value during cranking is an average
voltage produced as the sensor voltage oscillates.

DTC 19 - 58X Signal Error (A and B) (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic
Goto Step2 |System Check”
Start the engine and allow it to idle. Go to “Engine
2 Does the engine start? - Cranks But
Goto Step 3 Will Not Start”
1. Turn the ignition OFF.
2. Disconnect the crankshaft position sensor (CPS)
3 connector. -
3. Inspect the CPS terminals.
Are any terminals damaged? GotoStep13 | GotoStep4
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ENGINE CONTROLS 1F - 165

DTC 19 - 58X Signal Error (A and B) (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

Inspect the CPS connector terminals.
Are any connector terminals damaged?

Goto Step 5

Goto Step 6

1. Repair or replace any damaged terminals.

2. Clear any diagnostic trouble codes (DTCs) from
the electronic control module (ECM).

3. Road test the vehicle.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Connect the CPS connector.

2. Disconnect the direct ignition system (DIS)
ignition coil connector to prevent the vehicle from
starting.

3. Connect a voltmeter between ground and the
ECM connector terminal A2 by backprobing the
ECM connector.

Are the voltage readings near the values specified?

1.08 v with
the ignition
ON,
1.20 v during
cranking

Goto Step 7

Go to Step 9

Connect a voltmeter between ground and the ECM
connector terminal B3 by backprobing the ECM
connector.

Are the voltage readings near the values specified?

1.08 v with
the ignition
ON,
1.20 v during
cranking

Goto Step 8

Go to Step 10

1. Connect the DIS ignition coil connector
2. Replace the ECM.

3. Road test the vehicle.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Check for an open or short in the wire between the
CPS connector terminal 1 and the ECM connector
terminal A2.

Is the problem found?

Go to Step 12

Go to Step 11

10

Check for an open or short in the wire between the
CPS connector terminal 2 and the ECM connector
terminal B3.

Is the problem found?

Go to Step 12

Go to Step 11

1"

Check for an open or short in the wire between the
CPS connector terminal 3 and ground.
Is the problem found?

Go to Step 12

Go to Step 13

12

1. Connect the DIS ignition coil connector.
2. Repair the wiring needed.

3. Clear any DTCs from the ECM.

4. Road test the vehicle.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

13

1. Connect the DIS ignition coil connector.
2. Replace the CPS.

3. Clear any DTCs from the ECM.

4. Road test the vehicle.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-166 ENGINE CONTROLS

Crankshaft 0 eaaaaaa
Position i Injector !Elctronic
Sensor i and !Control
(CPS) ! System !Module
1. Ground_1(ECM)
8 ¥ C104
3 BLK
—>>
YEL/BLK
_ 15NC104
_.._.__..__..___:_Ajgg _____________ Electronic G104
i CPS CPS i Control .
: High Low { Module -
e e e e e o e et o e e e e e e 4 (ECM)
A202F035

DIAGNOSTIC TROUBLE CODE (DTC) 19
58X SIGNAL ERROR (A AND B) (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The crankshaft position sensor (CPS) is a Hall-effect
sensor which senses a slotted wheel that is attached to
the crankshaft. The slotted wheel interrupts a magnetic
field and produces a reference signal from the sensor.
DTC Will Set When

e Starting manifold absolute pressure (MAP) is less
than 0.600 kPa (0.178 inches Hg).

e Starting battery voltage is less than 0.5 volt for at
least 3 seconds.

o There are 10 or more consecutive missing pulses.
o The revolutions of the 58X signal are fewer than 64.

Diagnostic Aids

Check for poor connections at the electronic control

module (ECM) and at the CPS.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

3. Itis important to inspect all of the connector terminals
to prevent inaccurate diagnosis.

6. The specified value during cranking is an average
voltage produced as the sensor voltage oscillates.

DTC 19 - 58X Signal Error (A and B) (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic
Goto Step2 |System Check”
Start the engine and allow it to idle. Go to “Engine
2 Does the engine start? - Cranks But
Goto Step 3 Will Not Start”
1. Turn the ignition OFF.
2. Disconnect the crankshaft position sensor (CPS)
3 connector. -
3. Inspect the CPS terminals.
Are any terminals damaged? GotoStep13 | GotoStep 4

1997 DAEWOO T-100 BL3



ENGINE CONTROLS 1F - 167

DTC 19 - 58X Signal Error (A and B) (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

4

Inspect the CPS connector terminals.
Are any connector terminals damaged?

Goto Step 5

Goto Step 6

1. Repair or replace any damaged terminals.

2. Clear any diagnostic trouble codes (DTCs) from
the electronic control module (ECM).

3. Road test the vehicle.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Connect the CPS connector.
2. Disconnect the direct ignition system (DIS) ignition
coil connector to prevent the vehicle from starting.

3. Connect a voltmeter between ground and the
ECM connector terminal B14 by backprobing the
ECM connector.

Are the voltage readings near the values specified?

1.08 v with
the ignition
ON,
1.20 v during
cranking

Goto Step 7

Go to Step 9

Connect a voltmeter between ground and the ECM
connector terminal A16 by backprobing the ECM
connector.

Are the voltage readings near the values specified?

1.08 v with
the ignition
ON,
1.20 v during
cranking

Goto Step 8

Go to Step 10

1. Connect the DIS ignition coil connector
2. Replace the ECM.

3. Road test the vehicle.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Check for an open or short in the wire between the
CPS connector terminal 1 and the ECM connector
terminal B14.

Is the problem found?

Go to Step 12

Go to Step 11

10

Check for an open or short in the wire between the
CPS connector terminal 2 and the ECM connector
terminal A16.

Is the problem found?

Go to Step 12

Go to Step 11

1"

Check for an open or short in the wire between the
CPS connector terminal 3 and ground.
Is the problem found?

Go to Step 12

Go to Step 13

12

1. Connect the DIS ignition coil connector.
2. Repair the wiring needed.

3. Clear any DTCs from the ECM.

4. Road test the vehicle.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

13

1. Connect the DIS ignition coil connector.
2. Replace the CPS.

3. Clear any DTCs from the ECM.

4. Road test the vehicle.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -168 ENGINE CONTROLS

. Throttle
Manifold Position
Absolute Sensor ool
Pressure oolant
LT BL LT BL TPS
(MAP) BLKU/ 12 BLKU/ A () B BLK Temperature
Sensor <{ € < > Sensor
i N cl0s (CTS)
| i BLK L S \
L e o A el : I
Y ikl e ———— ol
Air C BLK
Conditioning LT BLU/ DK BLU
Pressure BLK
(ACP) 1V TTTTTTTTTT g Vcios
Sensor LT BLU/ v oy
HA : B BLK
L 47 DK BLU BLK
88/ ,.___,__._.._.___.'_6‘_8./\ D2/\
P ;\55 ——————————— TPS CTS : Electronic
1 MAP Signal TPS I Control
1 TPS Ground 1 Module
! Reference 1(ECM)
A202F036

DIAGNOSTIC TROUBLE CODE (DTC) 21
THROTTLE POSITION SENSOR HIGH (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The throttle position sensor (TPS) provides a voltage
signal that changes in relation to the throttle plate angle.
The signal voltage will vary from about 0.4 to 0.8 volt
at idle to nearly 5.0 volts at wide-open throttle. The TPS
is one of the most important inputs used by the electron-
ic control module (ECM) for fuel control and other func-
tions such as idle, wide-open throttle, deceleration
enleanment, and acceleration enrichment.

DTC 21 Will Set When

o Diagnostic Trouble Codes (DTCs) 33 and 34 are not
set.

e The engine speed is less than 1,750 rpm.

o The manifold absolute pressure (MAP) reading is be-
low 65 kPa (19 inches Hg).

e The TPS reading is greater than 200 counts.
e All of the above conditions are present for 5 seconds.

Diagnostic Aids

o Inspect the ECM connector terminals and the TPS
connector terminals for improper mating and poor
terminal-to-wire connections.

o Observe the TPS voltage on a scan tool with the
ignition ON and the engine stopped. Press the accel-
erator pedal while watching for smooth changes in
the voltage readings of the TPS.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks the voltage reference from the
ECM and also the ground wire to the ECM.

4. This step checks the TPS signal wire. If the scan
tool shows the TPS voltage above 4 volts, the signal
wire is OK.

10. After checking the TPS wiring and confirming the
ECM’s ability to read a TPS signal, it can be deter-
mined that the TPS is at fault.
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ENGINE CONTROLS 1F - 169
DTC 21 - Throttle Position Sensor High (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic

Goto Step2 |System Check”

1. Connect a scan tool to the assembly line
diagnostic link (ALDL).

2. Turn the ignition ON.

2 3. Operate the throttle lever from closed to open

while watching the throttle position sensor (TPS)

voltage on the scan tool. 0.10-0.90 v Goto
Does the scan tool show the TPS voltage change to “Diagnostic
smoothly within the value specified? 3.9-49v Aids” Go to Step 3

1. Turn the ignition OFF.
2. Disconnect the TPS connector.
3. Turn the ignition ON.

3 4. Measure the voltage between the TPS connector
terminals A and B.

Does the voltage measure within the value

specified? 4.5-55v Goto Step 4 Go to Step 5
Jumper the TPS connector terminals A and C.

4 Does the scan tool show the TPS voltage above the
value specified? 4.0v GotoStep10 | Goto Step8

Measure the voltage between the TPS connector
terminal A and ground.

Does the voltage measure within the value
specified? 4.5-55v Go to Step 6 Goto Step 7

Check for a short to battery voltage in the wire between
the TPS connector terminal B and the electronic

control module (ECM) connector terminal D2. -
Is the problem found? Go to Step 9 Go to Step 11

Check for a short to battery voltage in the wire

between the TPS connector terminal A and the ECM
connector terminal B8. -
Is the problem found? Go to Step 9 Go to Step 11

Check for a short to voltage in the wire between the
TPS connector terminal C and the ECM connector

terminal A8. -
Is the problem found? Go to Step 9 Go to Step 11

1. Turn the ignition OFF.
2. Repairthe wire or the connector terminal as needed.

3. Clear any diagnostic trouble codes (DTCs) from
the ECM. - -

4. Perform the Diagnostic System Check.
Is the repair complete? System OK

1. Turn the ignition OFF.

2. Replace the TPS.

10 3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Turn the ignition OFF.

2. Replace the electronic control module.
3. Perform the Diagnostic System Check. - -
Is the repair complete? System OK

1"
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1F-170 ENGINE CONTROLS

. Throttle
Manifold Position
Absolute Sensor ool
Pressure oolant
LT BL LT BL TPS
(MAP) BLKU/ 12 BLKU/ A (o) B BLK Temperature
Sensor c < € < > Sensor
4 : : l C105 BLK A r €1 _____ i
b o A i : I
Y ikl e ———— ol
Air C BLK
Conditioning LT BLU/ DK BLU
Pressure BLK
(ACP) 10 Yoo mmmmm————— hd
Sensor LT BLU/ v 9, C105
A : B BLK
L 4 DK BLU BLK
D8A e 2 DBA B2 A
i ACP TPS cTS | Electronic
! MAP Signal TPS I Control
1 TPS Ground 1 Module
! Reference 1(ECW)
A202F037

DIAGNOSTIC TROUBLE CODE (DTC) 21
THROTTLE POSITION SENSOR HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The throttle position sensor (TPS) provides a voltage
signal that changes in relation to the throttle plate angle.
The signal voltage will vary from about 0.4 to 0.8 volt
at idle to nearly 5.0 volts at wide-open throttle. The TPS
is one of the most important inputs used by the electron-
ic control module (ECM) for fuel control and other func-
tions such as idle, wide-open throttle, deceleration
enleanment, and acceleration enrichment.

DTC 21 Will Set When

o Diagnostic Trouble Codes (DTCs) 33 and 34 are not
set.

e The engine speed is less than 3,000 rpm.

o The manifold absolute pressure (MAP) reading is be-
low 85 kPa (25 inches Hg).

e The TPS reading is greater than 240 counts.
o These conditions are present for 2 seconds.

Diagnostic Aids

o Inspect the ECM connector terminals and the TPS
connector terminals for improper mating and poor
terminal-to-wire connections.

o Observe the TPS voltage on a scan tool with the
ignition ON and the engine stopped. Press the accel-
erator pedal while watching for smooth changes in
the voltage readings of the TPS.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks the voltage reference from the
ECM and also the ground wire to the ECM.

4. This step checks the TPS signal wire. If the scan
tool shows the TPS voltage above 4 volts, the signal
wire is OK.

After checking the TPS wiring and confirming the
ECM’s ability to read a TPS signal, it can be deter-
mined that the TPS is at fault.

10.
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ENGINE CONTROLS 1F -171

DTC 21 - Throttle Position Sensor High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect a scan tool to the assembly line
diagnostic link (ALDL).

2. Turn the ignition ON.

3. Operate the throttle lever from closed to open
while watching the throttle position sensor (TPS)
voltage on the scan tool.

Does the scan tool show the TPS voltage change
smoothly within the value specified?

0.10-0.90 v
to
3.949v

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.
2. Disconnect the TPS connector.
3. Turn the ignition ON.

4. Measure the voltage between the TPS connector
terminals A and B.

Does the voltage measure within the value specified?

4.5-55v

Goto Step 4

Goto Step 5

Jumper the TPS connector terminals A and C.

Does the scan tool show the TPS voltage above the
value specified?

40v

Go to Step 10

Goto Step 8

Measure the voltage between the TPS connector
terminal A and ground.

Does the voltage measure within the value specified?

4.5-55v

Goto Step 6

Goto Step 7

Check for a short to battery voltage in the wire between
the TPS connector terminal B and the electronic
control module (ECM) connector terminal B2.

Is the problem found?

Go to Step 9

Go to Step 11

Check for a short to battery voltage in the wire
between the TPS connector terminal A and the ECM
connector terminal D8.

Is the problem found?

Go to Step 9

Go to Step 11

Check for a short to voltage in the wire between the
TPS connector terminal C and the ECM connector
terminal D5.

Is the problem found?

Go to Step 9

Go to Step 11

1. Turn the ignition OFF.
2. Repairthe wire or the connector terminal as needed.

3. Clear any diagnostic trouble codes (DTCs) from
the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the TPS.

3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Turn the ignition OFF.

2. Replace the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1997 DAEWOO T-100 BL3




1F-172 ENGINE CONTROLS

. Throttle
Manifold Position
Absolute Sensor ool
Pressure oolant
LT BL LT BL TPS
(MAP) BLKU/ 12 BLKU/ A () B BLK Temperature
Sensor c <{ € < > Sensor
4 : : l C105 BLK A - €1 _____ i
L e o A el : I
Y ikl e ———— ol
Air C BLK
Conditioning LT BLU/ DK BLU
Pressure BLK
(ACP) 10 Yoo mmmmm—————— hd
Sensor LT BLU/ v 9, C105
HA : B BLK
L i DK BLU BLK
B8A e ABA D2 A
i Aacp T TPS cTs | Electronic
1 MAP Signal TPS I Control
1 TPS Ground 1 Module
! Reference 1(ECM)
A202F036

DIAGNOSTIC TROUBLE CODE (DTC) 22
THROTTLE POSITION SENSOR LOW (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The throttle position sensor (TPS) provides a voltage
signal that changes in relation to the throttle plate angle.
The signal voltage will vary from about 0.4 to 0.8 volt
at idle to nearly 5.0 volts at wide-open throttle. The TPS
is one of the most important inputs used by the electron-
ic control module (ECM) for fuel control and other func-
tions such as idle, wide-open throttle, deceleration
enleanment, and acceleration enrichment.

DTC 22 Will Set When

o Diagnostic Trouble Codes (DTCs) 33 and 34 are not
set.

o The TPS reading is less than 10 counts.
o The condition is present for 5 seconds.

Diagnostic Aids

o Inspect the ECM connector terminals and the TPS
connector terminals for improper mating and poor
terminal-to-wire connections.

o Observe the TPS voltage on a scanner with the
ignition ON and the engine stopped. Press the accel-
erator pedal while watching for smooth changes in
the voltage readings of the TPS.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1. When measuring the voltage between the TPS ter-
minals A and B, 4.5 to 5.5 volts confirms the 5-volt
reference and ground from the ECM are OK.

If there is a problem with the voltage reference or
the ground from the ECM, confirm that the wiring is
OK. If there is no problem present in the wiring, the
ECM is at fault.

1.
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ENGINE CONTROLS 1F-173

DTC 22 - Throttle Position Sensor Low (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Turn the ignition ON.

3. Operate the throttle lever from closed to open
while watching the throttle position sensor (TPS)
voltage on the scan tool.

Does the scan tool show the TPS voltage changing

smoothly within the values specified?

0.10-0.90 v
to
3.949v

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the TPS connector.

3. Turn the ignition ON.

4. Measure the voltage between the TPS connector
terminals A and B.

Is the voltage within the value specified?

4.5-55v

Goto Step 4

Goto Step 5

Connect a fused jumper between the TPS connector
terminals A and C.

Does the scan tool show the TPS voltage above the
value specified?

4v

Go to Step 10

Goto Step 8

Measure the voltage between the TPS connector
terminal A and the ground.

Is the voltage within the value specified?

4.5-55v

Go to Step 6

Goto Step 7

1. Turn the ignition OFF.

2. Check for an open in the wire between the TPS
connector terminal B and the electronic control
module (ECM) connector terminal D2.

Is the problem found?

Go to Step 9

Go to Step 11

1. Turn the ignition OFF.

2. Check for an open or short to ground in the wire
between the TPS connector terminal A and the
ECM connector terminal B8.

Is the problem found?

Go to Step 9

Go to Step 11

1. Turn the ignition OFF.

2. Check for an open or short to ground between the
TPS connector terminal C and the ECM
connector terminal A8.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair the wire or the connector terminal as needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

10

1. Replace the TPS.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Ignition OFF.

2. Replace the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -174 ENGINE CONTROLS

. Throttle
Manifold Position
Absolute Sensor ool
Pressure oolant
LT BL LT BL TPS
(MAP) BLKU/ 12 BLKU/ A (o) B BLK Temperature
Sensor c < € < > Sensor
4 : : l C105 BLK A r €1 _____ i
I A —<! I
Y ikl e ———— ol
Air C BLK
Conditioning LT BLU/ DK BLU
Pressure BLK
(ACP) PV TTTTTTTTTTTS hd c10
Sensor LT BLU/ 9 o 5
A : B BLK
L 4 DK BLU BLK
D8A e D5) B2 A
i ACP TPS cTS | Electronic
! MAP Signal TPS I Control
1 TPS Ground 1 Module
! Reference 1(ECW)
A202F037

DIAGNOSTIC TROUBLE CODE (DTC) 22
THROTTLE POSITION SENSOR LOW (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The throttle position sensor (TPS) provides a voltage
signal that changes in relation to the throttle plate angle.
The signal voltage will vary from about 0.4 to 0.8 volt
at idle to nearly 5.0 volts at wide-open throttle. The TPS
is one of the most important inputs used by the electron-
ic control module (ECM) for fuel control and other func-
tions such as idle, wide-open throttle, deceleration
enleanment, and acceleration enrichment.

DTC 22 Will Set When

e The TPS reading is less than 11 counts.

o Diagnostic Trouble Codes (DTCs) 33 and 34 are not
set.

Diagnostic Aids

o Inspect the ECM connector terminals and the TPS
connector terminals for improper mating and poor
terminal-to-wire connections.

o Observe the TPS voltage on a scanner with the
ignition ON and the engine stopped. Press the accel-
erator pedal while watching for smooth changes in
the voltage readings of the TPS.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1. When measuring the voltage between the TPS ter-
minals A and B, 4.5 to 5.5 volts confirms the 5-volt
reference and ground from the ECM are OK.

11. If there is a problem with the voltage reference or
the ground from the ECM, confirm that the wiring is
OK. If there is no problem present in the wiring, the
ECM is at fault.
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ENGINE CONTROLS 1F-175

DTC 22 - Throttle Position Sensor Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Turn the ignition ON.

3. Operate the throttle lever from closed to open
while watching the throttle position sensor (TPS)
voltage on the scan tool.

Does the scan tool show the TPS voltage changing

smoothly within the values specified?

0.10-0.90 v
to
3.949v

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.
2. Disconnect the TPS connector.
3. Turn the ignition ON.

4. Measure the voltage between the TPS connector
terminals A and B.

Is the voltage within the value specified?

4.5-55v

Goto Step 4

Goto Step 5

Connect a fused jumper between the TPS connector
terminals A and C.

Does the scan tool show the TPS voltage above the
value specified?

4v

Go to Step 10

Goto Step 8

Measure the voltage between the TPS connector
terminal A and the ground.

Is the voltage within the value specified?

4.5-55v

Go to Step 6

Goto Step 7

1. Turn the ignition OFF.

2. Check for an open in the wire between the TPS
connector terminal B and the electronic control
module (ECM) connector terminal B2.

Is the problem found?

Go to Step 9

Go to Step 11

1. Turn the ignition OFF.

2. Check for an open or short to ground in the wire
between the TPS connector terminal A and the
ECM connector terminal D8.

Is the problem found?

Go to Step 9

Go to Step 11

1. Turn the ignition OFF.

2. Check for an open or short to ground between the
TPS connector terminal C and the ECM
connector terminal D5.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair the wire or the connector terminal as needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

10

1. Replace the TPS.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Ignition OFF.

2. Replace the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-176 ENGINE CONTROLS

Air
Conditioning |:|>A ORN/BLK
Pressure
(ACP) ORN/ Manifold
Sensor ORN/BLK €105 BLK A, Absolute
4 N Pressure
Manifold 1A 15 (MAP)
Alr Sensor
Temperature
(MAT)
Sensor 2 ORN/BLK
IYELNVHT
16 ».C105
YELNVHTI
D3 AN A
MAT ACP Electronic
Signal MAP Control
MAT Module
Ground (ECM)

A202F038

DIAGNOSTIC TROUBLE CODE (DTC) 23
MANIFOLD AIR TEMPERATURE HIGH (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The manifold air temperature (MAT) sensor is a thermis-
tor which measures the temperature of the air entering
the engine. The electronic control module (ECM) applies
5volts through a pull-up resistor to the MAT sensor.
When the temperature is cold, the MAT sensor resist-
ance is high and the ECM will monitor a high signal
voltage on the MAT circuit. If the intake air is warm, the
sensor resistance is lower, causing the ECM to monitor
a lower voltage.

DTC 23 Will Set When

e The engine has been running longer than 50 seconds.

e The MAT sensor signal voltage indicates a tempera-
ture above 145°C (293°F).

Diagnostic Aids

Inspect the wiring harness for damage. If the harness
appears to be OK, observe the MAT sensor display on
the scan tool while moving the connectors and the wiring
harnesses related to the MAT sensor. A change in the
display will indicate the location of the fault.

MANIFOLD AIR TEMPERATURE SENSOR
TEMPERATURE VS. RESISTANCE VALUES
(APPROXIMATE)
°C °F OHMS
100 212 177
90 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 113 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
* 5 23 12300
* 10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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ENGINE CONTROLS 1F-177

DTC 23 - Manifold Air Temperature Sensor High (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool show the manifold air tempera-

ture (MAT) sensor reading within the value speci-

fied?

10-80°C
(50-176°F)

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the MAT sensor connector.

3. Turn the ignition ON.

Does the scan tool show the MAT sensor reading
below the value specified?

Lower Than
* 35°C
(* 31°F)

Goto Step 4

Goto Step 5

Check for a faulty connector or terminals at the MAT
sensor connector.

Is the problem found?

Goto Step 7

Goto Step 8

Check the wire for a short to ground between the
MAT connector terminal 2 and the electronic control
module (ECM) connector terminal D3.

Is the problem found?

Goto Step 7

Goto Step 6

Check the wire for a short to ECM reference voltage
between the MAT connector terminal 1 and the ECM
connector terminal A11.

Is the problem found?

Goto Step 7

Go to Step 9

1. Turn the ignition OFF.
2. Repairthe wire or the connector terminal as needed.

3. Clear any diagnostic trouble codes (DTCs) from
the ECM.

4. Run the engine until it reaches operating
temperature.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Go to Step 2

1. Turn the ignition OFF.
2. Replace the MAT sensor.
3. Clear any DTCs from the ECM.

4. Run the engine until it reaches operating
temperature.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Turn the ignition OFF.
2. Replace the ECM.

3. Run the engine until it reaches operating
temperature.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-178 ENGINE CONTROLS

Air
Conditioning | A ORN/BLK
Pressure = w-memememmm-——a
(ACP) ORN/ Manifold
Sensor ORNBLK _ C105 BLK A ~""77TT77T I Absolute
1 44 N Pressure
Maniold oo B 15 C L)
Air : : Sensor
Temperature 1 Knock
(MAT) I ISensor
1
Sensor Ly ORN/
IYEL/WHT BLK
16 Y C105
YEL/WHTI
_____ B4s ______DB5A .
' MAT ACP MAP : cE)Iecttrolmc
1 Signal MAT Knock ; Contro
! Ground 1 Module
el | (ECM)
A202F039

DIAGNOSTIC TROUBLE CODE (DTC) 23
MANIFOLD AIR TEMPERATURE HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The manifold air temperature (MAT) sensor is a thermis-
tor which measures the temperature of the air entering
the engine. The electronic control module (ECM) applies
5 volts through a pull-up resistor to the MAT sensor.
When the temperature is cold, the MAT sensor resist-
ance is high and the ECM will monitor a high signal
voltage on the MAT circuit. If the intake air is warm, the
sensor resistance is lower, causing the ECM to monitor
a lower voltage.

DTC 23 Will Set When

o The engine has been running longer than 120 sec-
onds.

e The MAT sensor signal voltage indicates a tempera-
ture above 140°C (284°F).

Diagnostic Aids

Inspect the wiring harness for damage. If the harness
appears to be OK, observe the MAT sensor display on
the scan tool while moving the connectors and the wiring
harnesses related to the MAT sensor. A change in the
display will indicate the location of the fault.

MANIFOLD AIR TEMPERATURE SENSOR
TEMPERATURE VS. RESISTANCE VALUES
(APPROXIMATE)
°C °F OHMS
100 212 177
20 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 13 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
*5 23 12300
*10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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ENGINE CONTROLS 1F-179

DTC 23 - Manifold Air Temperature Sensor High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

1

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool show the manifold air tempera-

ture (MAT) sensor reading within the value speci-

fied?

10-80°C
(50-176°F)

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.
2. Disconnect the MAT sensor connector.
3. Turn the ignition ON.

Does the scan tool show the MAT sensor reading
below the value specified?

Lower Than
* 35°C
(* 31°F)

Goto Step 4

Goto Step 5

Check for a faulty connector or terminals at the MAT
sensor connector.

Is the problem found?

Goto Step 7

Goto Step 8

Check the wire for a short to ground between the
MAT connector terminal 2 and the electronic control
module (ECM) connector terminal B4.

Is the problem found?

Goto Step 7

Goto Step 6

Check the wire for a short to ECM reference voltage
between the MAT connector terminal 1 and the ECM
connector terminal D15.

Is the problem found?

Goto Step 7

Go to Step 9

1. Turn the ignition OFF.
2. Repairthe wire or the connector terminal as needed.

3. Clear any diagnostic trouble codes (DTCs) from
the ECM.

4. Run the engine until it reaches operating
temperature.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Go to Step 2

1. Turn the ignition OFF.
2. Replace the MAT sensor.
3. Clear any DTCs from the ECM.

4. Run the engine until it reaches operating
temperature.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Turn the ignition OFF.
2. Replace the ECM.

3. Run the engine until it reaches operating
temperature.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-180 ENGINE CONTROLS

Hot In Run, Bulb Test or Start |
:— P ST/
I F14 1ryse
! 15A 1Block
______ 4
RED/WHT
2 A C301
IRED/WHT
9y C104 Vehicle
RED/WHTT PNK C, Speed
~ Sensor
YEL B, (vss) BLK
PNK Assembly Li ) g
ssembly Line
{ymm———— , Controlied Diagnostic Link 0210 N BLK 01(14 BLK
: H gamster Terminal A" @ 7 r s
PNK hem e o tPurge | . -
(CCP) | ; Do ABS
Solenoid | P ! : : \(Vamlng
A\ . amp
2 C104 P Module
(. |Imm T 1
YEL Cugtor L | T IR
C210 ygm========~ Lt BLK BLK
¢—> >—4 Speedometer 1%~} ~
DKGRN/| 2 DK 1 __ !
WHT GRN/ BLK BLK BLK BLK
B2 \__WHT ________AlZ D1A_...C18L___GCi2
F T T T T T T T T T T T T T T e ~~ " T Electronic
ystem ystem njector njector 1
! vss Syst Syst Inject Injector 1 Sontrol
: Signal Ground Ground Ground Ground podule 2
D o JECM) G104
A202F040

DIAGNOSTIC TROUBLE CODE (DTC) 24
VEHICLE SPEED SENSOR ERROR - MANUAL TRANSAXLE
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The electronic control module (ECM) applies and moni-
tors 12 volts on the signal wire between the vehicle speed
sensor (VSS) and the ECM. The signal wire connects to
the VSS which alternately grounds the signal wire when
the drive wheels are turning. This pulsing action takes
place 2,289 times per kilometer (3,683 times per mile).
The ECM will calculate vehicle speed based on the time
between the pulses. This information is also displayed by
the vehicle speedometer.

DTC 24 Will Set When
o Diagnostic Trouble Code (DTC) 34 is not set.

® The engine speed is between 1,600 rpm and 4,300
rpm.

e The VSS indicates a speed less than 8 km/h (5 mph).

o The manifold absolute pressure (MAP) sensor signal
indicates less than 23 kPa (7 inches of Hg).

o These conditions are present for 10 seconds.
Diagnostic Aids

e Scan tool data should indicate a vehicle speed when-
ever the drive wheels are turning at more than 5 km/h
(3 mph).

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. By momentarily touching the VSS connector terminal
2 several times a second, a simulated VSS signal is
created. If voltage and ground are present at the
VSS, the VSS is faulty.
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ENGINE CONTROLS 1F - 181

DTC 24 - Vehicle Speed Sensor Error (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic
Goto Step2 |System Check”
1. Connect the scan tool to the assembly line
5 diagnostic link (ALDL). - Goto
2. Road test the vehicle. “Diagnostic
Does the scan tool read vehicle speed? Aids” Go to Step 3
1. Turn the ignition OFF.
2. Disconnect the vehicle speed sensor (VSS)
connector.
3 3. Turn the ignition ON. -
4. Connect a test light between the VSS connector
terminal B and ground.
Is the test light on? Go to Step 9 Goto Step 4
With a test light connected to ground, momentarily
4 touch the VSS connector terminal B several times a -
second.
Does the scan tool read vehicle speed? Goto Step 5 Go to Step 11
Connect a test light between the VSS connector
5 terminal C and ground. -
Is the test light on? Goto Step 6 Goto Step 7
1. Turn the ignition OFF.
6 2. Connect a test light between the VSS connector -
terminal A and battery positive.
Is the test light on? Goto Step10 | Goto Step8
Repair the open wire between the VSS connector
7 terminal C and the ignition switch. - -
Is the repair complete? System OK
Repair the open wire between the VSS connector
8 terminal A and ground. - -
Is the repair complete? System OK
Repair the short to voltage in the wire between the
9 VSS connector terminal B and the electronic control - -
module (ECM) connector terminal B2.
Is the repair complete? System OK
10 Replace the VSS.
Is the repair complete? - System OK -
1. Turn the ignition OFF.
2. Check for an open wire between the VSS
11 connector terminal B and the ECM connector -
terminal B2.
Is the problem found? GotoStep12 | Goto Step 13
Repair the open wire between the VSS connector
12 terminal B and the ECM connector terminal B2. - -
Is the repair complete? System OK
13 Replace the ECM.
Is the repair complete? - System OK -
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1F -182 ENGINE CONTROLS

Hot In Run, Bulb Test or Start
R,
1154 21U Fuse
! F14 | Block
______ J
RED/WHT
2 A C301
IRED/WHT
9y C104 Vehicle
RED/WHTT RED/WHT _ PNK C, Speed
v A Sensor
YEL B, (vss) BLK
PNK Assembly Li ) A
ssembly Line
f=————- , Controlied Diagnostic Link 0210 " BLK C1Q4 BLK
' ; Canister Terminal "A” < >
N S I Purge m————— ; 15 b 8
(CCP) 1 11
Solenoid | P I 11
A 11
2 C104 : : e ABS
1 fmm 1Warning
YEL Gustor | Bik|  1-=-p--iLamp
c210 151 anutnbadudateiate 11 BLK Module BLK
¢—> >—— Speedometer 1%~} A
DKGRN/| 2 DK e _ 1
WHT GRN/ BLK BLK BLK BLK
D10OA  WHT B D16 A - - 10 N—_J{
T T T T T T T T T T T T T e T T T e T ~~ " T Electronic
: VSS System System Injector Injector 1 control
1 Signal Ground Ground Ground Ground Module %
i I(ECM
b e e H ) G104
A202F041

DIAGNOSTIC TROUBLE CODE (DTC) 24
VEHICLE SPEED SENSOR ERROR - MANUAL TRANSAXLE
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) applies and moni-
tors 12 volts on the signal wire between the vehicle speed
sensor (VSS) and the ECM. The signal wire connects to
the VSS which alternately grounds the signal wire when
the drive wheels are turning. This pulsing action takes
place 2,289 times per kilometer (3,683 times per mile).
The ECM will calculate vehicle speed based on the time
between the pulses. This information is also displayed by
the vehicle speedometer.

DTC 24 Will Set When

e Diagnostic Trouble Codes (DTCs) 21, 22, 33, and 34
are not set.

® The engine speed is between 2,000 rpm and 5,000
rpm.
e The VSS indicates a speed less than 6 km/h (4 mph).

The manifold absolute pressure (MAP) sensor signal
indicates less than 24 kPa (7 inches of Hg) for more
than 4 seconds.

o These conditions are present for 4 seconds.

Diagnostic Aids

e Scan tool data should indicate a vehicle speed when-
ever the drive wheels are turning at more than 5 km/h
(3 mph).

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. By momentarily touching the VSS connector terminal
2 several times a second, a simulated VSS signal is
created. If voltage and ground are present at the
VSS, the VSS is faulty.
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ENGINE CONTROLS 1F -183

DTC 24 - Vehicle Speed Sensor Error (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Road test the vehicle.

Does the scan tool read vehicle speed?

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the vehicle speed sensor (VSS)
connector.

3. Turn the ignition ON.

4. Connect a test light between the VSS connector
terminal B and ground.

Is the test light on?

Go to Step 9

Goto Step 4

With a test light connected to ground, momentarily
touch the VSS connector terminal B several times a
second.

Does the scan tool read vehicle speed?

Goto Step 5

Go to Step 11

Connect a test light between the VSS connector
terminal C and ground.

Is the test light on?

Goto Step 6

Goto Step 7

1. Turn the ignition OFF.

2. Connect a test light between the VSS connector
terminal A and battery positive.

Is the test light on?

Go to Step 10

Goto Step 8

Repair the open wire between the VSS connector
terminal C and the ignition switch.

Is the repair complete?

System OK

Repair the open wire between the VSS connector
terminal A and ground.

Is the repair complete?

System OK

Repair the short to voltage in the wire between the
VSS connector terminal B and the electronic control
module (ECM) connector terminal D10.

Is the repair complete?

System OK

10

Replace the VSS.
Is the repair complete?

System OK

1"

1. Turn the ignition OFF.

2. Check for an open wire between the VSS
connector terminal B and the ECM connector
terminal D10.

Is the problem found?

Go to Step 12

Go to Step 13

12

Repair the open wire between the VSS connector
terminal B and the ECM connector terminal D10.

Is the repair complete?

System OK

13

Replace the ECM.
Is the repair complete?

System OK
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1F - 184 ENGINE CONTROLS

Vehicle HPSU ! Instrument
1
Speed 1 Speedometer | cster
Sensor (VSS) YBi16
(Automatic Transaxle) DK GRN/WHT
AY BY
2, €210
YEL| PPL
A N DK GRN/WHT
YEL
3 PN C106
YEL| PPL DK GRN/WHT
A12/\E1_2./\_ __________ B_ ! B2 N
Fves T ves Ve EiaE": Transmission :"_'955"""""""""": Electronic
I Reference Ground Speed | Control I Signal i Control
! Output | Module ! : Module
- __ a1 (TCM) - _ _ e ____ a1 (ECM)
A202F054

DIAGNOSTIC TROUBLE CODE (DTC) 24
VEHICLE SPEED SENSOR ERROR - AUTOMATIC TRANSAXLE
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

Vehicle speed is provided to the transaxle control module
(TCM) by the automatic transaxle output (shaft) vehicle
speed sensor (VSS), which is a permanent magnet (PM)
generator mounted to the transaxle case. The PM gener-
ator produces an AC voltage as the speed sensor rotor
teeth pass in front of the sensor’s magnetic field. The
AC voltage level increases as the speed of the vehicle in-
creases. The TCM then converts the AC voltage into a
digital signal. The TCM uses the vehicle speed to deter-
mine shift timing, torque converter clutch (TCC) apply,
TCC release, and gear ratio calculations. A digital output
signal is then sent from the TCM to the electronic control
module (ECM). This signal is also sent to the instrument
panel for operation of the speedometer.

DTC 24 Will Set When

o Diagnostic Trouble Code (DTC) 34 is not set.

® The engine speed is between 1,600 rpm and 4,300
rpm.

e The VSS indicates a speed less than 8 km/h (5 mph).

o The manifold absolute pressur (MAP) sensor signal
indicates less than 23 kPa (7 inches of Hg).

o These conditions are present for 10 seconds.

Diagnostic Aids

o The condition may be intermittent. Check for a loose
VSS mounting or poor connections.

o If diagnosing for a possible intermittent short or open
condition, move or massage the wiring harness while
observing the test equipment for a change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. This step checks for an output signal from the TCM to
the electronic control module (ECM).

4. It is important to remember that the vehicle speed
output is also sent to the instrument panel for
speedometer operation.
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ENGINE CONTROLS 1F - 185

DTC 24 - Vehicle Speed Sensor Error - Automatic Transaxle
(1.3L and 1.5L SOHC IEFI-6)

Notice: In order to avoid damage to the drive axles when raising the drive wheels, support the lower control arms in the
normal horizontal position. Do not run the vehicle in gear with the wheels hanging down at full travel.

Step Action Value(s) Yes No
Check for the presence of any transaxle control

module (TCM) diagnostic trouble code(s) (DTCs) for - Go to the
the vehicle speed sensor (VSS). applicable DTC

Isa TCM DTC present? Table Go to Step 2

1. Turn the ignition OFF.

2. Raise and suitably support the drive wheels.

3. Measure the voltage by backprobing the
electronic control module (ECM) 24-pin
connector terminal B2.

4. Start the engine and allow the engine to idle.

5. Place the transaxle in drive (D).

Is a fluctuating voltage present? GotoStep6 | GotoStep3

1. Turn the ignition OFF.

2. Check for an open or short in the wire between

3 the ECM connector terminal B2 and the TCM -
connector terminal B1.

Is the problem found? GotoStep5 | GotoStep4

Check for an open or short in the wire between the
ECM connector terminal B2 and the instrument -
panel connector terminal B16.

Is the problem found? Goto Step 5 Goto Step 7
Repair the wire as needed.
Is the repair complete? - System OK -
Replace the ECM.
Is the repair complete? - System OK -
Replace the TCM.
Is the repair complete? - System OK -
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1F-186 ENGINE CONTROLS

Vehicle HPSU ! Instrument
1
Speed 1 Speedometer | cster
Sensor (VSS) Y B16
(Automatic Transaxle) DK GRN/WHT
AY BY
2, C210
YEL| PPL
A A DK GRN/WHT
YEL
3 A _4_’\ C106
YEL| PPL DK GRN/WHT
A2 B2y ] B_ ! D10 A
Fves T ves Ve F\ia;“: Transmission :""T/éé__""""""""": Electronic
I Reference Ground Speed | Control I Signal ; Control
! Output | Module ! : Module
L 1 (TCM) L 1 (ECM)
A202F055

DIAGNOSTIC TROUBLE CODE (DTC) 24
VEHICLE SPEED SENSOR ERROR - AUTOMATIC TRANSAXLE
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

Vehicle speed is provided to the transaxle control module
(TCM) by the automatic transaxle output (shaft) vehicle
speed sensor (VSS), which is a permanent magnet (PM)
generator mounted to the transaxle case. The PM gener-
ator produces an AC voltage as the speed sensor rotor
teeth pass in front of the sensor’s magnetic field. The
AC voltage level increases as the speed of the vehicle in-
creases. The TCM then converts the AC voltage into a
digital signal. The TCM uses the vehicle speed to deter-
mine shift timing, torque converter clutch (TCC) apply,
TCC release, and gear ratio calculations. A digital output
signal is then sent from the TCM to the electronic control
module (ECM). This signal is also sent to the instrument
panel for operation of the speedometer.

DTC 24 Will Set When

o Diagnostic Trouble Codes (DTCs) 21, 22, 33, and 34
is not set.

® The engine speed is between 2,000 rpm and 5,000
rpm.

o The VSS indicates a speed less than 6 km/h (3.5 mph).

o The manifold absolute pressure (MAP) sensor signal
indicates less than 24 kPa (7 inches of Hg).

o These conditions are present for 4 seconds.

Diagnostic Aids

o The condition may be intermittent. Check for a loose
VSS mounting or poor connections.

o If diagnosing for a possible intermittent short or open
condition, move or massage the wiring harness while
observing the test equipment for a change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. This step checks for an output signal from the TCM to
the ECM.

4. It is important to remember that the vehicle speed
output is also sent to the instrument panel for
speedometer operation.
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ENGINE CONTROLS 1F - 187

DTC 24 - Vehicle Speed Sensor Error - Automatic Transaxle
(1.3L SOHC and 1.6L DOHC ITMS-6F)

Notice: In order to avoid damage to the drive axles when raising the drive wheels, support the lower control arms in the
normal horizontal position. Do not run the vehicle in gear with the wheels hanging down at full travel.

Step Action Value(s) Yes No
Check for the presence of any transaxle control

module (TCM) diagnostic trouble code(s) (DTCs) for - Go to the
the vehicle speed sensor (VSS). Applicable DTC

Isa TCM DTC present? Table Go to Step 2

1. Turn the ignition OFF.

2. Raise and suitably support the drive wheels.

3. Measure the voltage by backprobing the
electronic control module (ECM) 24-pin
connector terminal D10.

4. Start the engine and allow the engine to idle.

5. Place the transaxle in drive (D).

Is a fluctuating voltage present? GotoStep6 | GotoStep3

1. Turn the ignition OFF.

2. Check for an open or short in the wire between

3 the ECM connector terminal D10 and the TCM -
connector terminal B1.

Is the problem found? GotoStep5 | GotoStep4

Check for an open or short in the wire between the
ECM connector terminal B2 and the instrument -
panel connector terminal B16.

Is the problem found? Goto Step 5 Goto Step 7
Repair the wire as needed.
Is the repair complete? - System OK -
Replace the ECM.
Is the repair complete? - System OK -
Replace the TCM.
Is the repair complete? - System OK -
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1F - 188 ENGINE CONTROLS

Air
Conditioning | ;>A ORN/WHT
Pressure L o o e o o A
(ACP) ORN/ Manifold
Sensor ORN/BLK Cl105 BLK A ~77777TT7T t Absolute
77 2 8]
TA 1 e Pressure
Manifold A 15 ¢ 1 (MAP)
Ar Sensor
Temperature
(MAT)
Sensor 5 ORN/BLK
IYEL/WHT
16 J,C105
YEL/WHTI
N . ' S, X | e S
: MAT ACP 1 Electronic
! Signal MAP ! Control
' MAT 1 Module
t Ground ! (ECM)

A
A202F038

DIAGNOSTIC TROUBLE CODE (DTC) 25
MANIFOLD AIR TEMPERATURE LOW (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The manifold air temperature (MAT) sensor is a thermis-
tor which measures the temperature of the air entering
the engine. The electronic control module (ECM) applies
5 volts through a pull-up resistor to the MAT sensor.
When the temperature is cold, the MAT sensor resist-
ance is high and the ECM will monitor a high signal
voltage on the MAT circuit. If the intake air is warm, the
sensor resistance is lower, causing the ECM to monitor
a lower voltage.

DTC 25 Will Set When

o The engine has been running longer than 50 seconds.

o The MAT sensor signal voltage indicates a tempera-
ture less than * 35°C (* 31°F).

Diagnostic Aids

Inspect the wiring harness for damage. If the harness
appears to be OK, observe the MAT sensor display on
the scan tool while moving the connectors and the wiring
harnesses related to the MAT sensor. A change in the
display will indicate the location of the fault.

Test Description
The number(s) below refer to step(s) on the diagnostic
table.

6. This step checks for reference voltage and ground
from the ECM.

MANIFOLD AIR TEMPERATURE SENSOR

TEMPERATURE VS. RESISTANCE VALUES
(APPROXIMATE)

°C °F OHMS
100 212 177
20 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 13 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
*5 23 12300
*10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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DTC 25 - Manifold Air Temperature Low (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
‘Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool show the manifold air temperature

(MAT) sensor reading within the value specified?

10-80°C
(50-176°F)

Goto
‘Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the MAT sensor connector.

3. Jumper the MAT connector terminals.

4. Turn the ignition ON.

Does the scan tool show the MAT sensor reading
above the value specified?

180°C
(356°F)

GotoStep4

Goto Step5

Check for a faulty connector or terminals at the MAT
sensor connector.
Is the problem found?

Go to Step 10

Goto Step9

Measure the voltage between terminals 1 and 2 of the
MAT connector.

Does the voltage measure within the value specified?

4.5-5.5v

Go to Step 11

Goto Step 6

Measure the voltage between the MAT terminal 2 and
the battery ground (negative) post.
Does the voltage measure within the value specified?

4.5-5.5v

Goto Step 7

Goto Step 8

1. Turn the ignition OFF.

2. Checkfor an open or short to battery voltage in the
wire between the MAT connector terminal 1 and the
electronic control module (ECM) connector terminal
A11.

Is the problem found?

Go to Step 10

Go to Step 11

1. Turn the ignition OFF.

2. Check for an open or short to battery voltage in the
wire between the MAT connector terminal 2 and the
ECM connector terminal D3.

Is the problem found?

Go to Step 10

Go to Step 11

1. Turn the ignition OFF.

2. Replace the MAT sensor.

3. Clear any diagnostic trouble codes (DTCs) from the
ECM.

4. Run the engine until it reaches operating
temperature.

5. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Repairthe wire orthe connectorterminal as needed.

3. Clear any DTCs from the ECM.

4. Run the engine until it reaches operating
temperature.

5. Perform the Diagnostic System Check.

Is the repair complete?

System OK

1

1. Replace the ECM.

2. Run the vehicle until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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_______________________________ -

Air
Conditioning 1™~~~ A ORN/BLK
Pressure b i
(ACP) ORN/ Manifold
Sensor ORN/BLK C1 05 BLK A [-=---==--- | Absolute
15 \:. __________ J' Pressure
Manifold B (MAP)
Air Sensor
Temperature Knock
(MAT) Sensor
Sensor ORN/
YELNVHT BLK
C105
YEL/WHTI
_____ B4 _______DISA .
I MAT ACP MAP | Electronic
I Signal MAT Knock | Control
: Ground 1 Module
! I (ECM)

A202F039

DIAGNOSTIC TROUBLE CODE (DTC) 25
MANIFOLD AIR TEMPERATURE LOW (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The manifold air temperature (MAT) sensor is a thermis-
tor which measures the temperature of the air entering
the engine. The electronic control module (ECM) applies
5 volts through a pull-up resistor to the MAT sensor.
When the temperature is cold, the MAT sensor resist-
ance is high and the ECM will monitor a high signal
voltage on the MAT circuit. If the intake air is warm, the
sensor resistance is lower, causing the ECM to monitor
a lower voltage.

DTC 25 Will Set When

o The engine has been running longer than 120 sec-
onds.

o The MAT sensor signal voltage indicates a tempera-
ture less than * 38.5°C (* 37°F).

Diagnostic Aids

Inspect the wiring harness for damage. If the harness
appears to be OK, observe the MAT sensor display on
the scan tool while moving the connectors and the wiring
harnesses related to the MAT sensor. A change in the
display will indicate the location of the fault.

Test Description
The number(s) below refer to step(s) on the diagnostic
table.

6. This step checks for reference voltage and ground
from the ECM.

MANIFOLD AIR TEMPERATURE SENSOR

TEMPERATURE VS. RESISTANCE VALUES

(APPROXIMATE)

°C °F OHMS
100 212 177
20 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 13 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
*5 23 12300
*10 14 16180
* 15 5 21450
* 20 * 4 28680
* 30 * 22 52700
* 40 * 40 100700
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DTC 25 - Manifold Air Temperature Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“‘Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

Does the scan tool show the manifold air temperature

(MAT) sensor reading within the value specified?

10-80°C
(50-176°F)

Goto
“Diagnostic
Aids”

Goto Step3

1. Turn the ignition OFF.

2. Disconnect the MAT sensor connector.

3. Jumper the MAT connector terminals.

4. Turn the ignition ON.

Does the scan tool show the MAT sensor reading
above the value specified?

180°C
(356°F)

Goto Step 4

Goto Step5

Check for a faulty connector or terminals at the MAT
sensor connector.

Is the problem found?

Go to Step 10

Goto Step9

Measure the voltage between terminals 1 and 2 of the
MAT connector.

Does the voltage measure within the value specified?

4.5-5.5v

Go to Step 11

Goto Step 6

Measure the voltage between the MAT terminal 2 and
the battery ground (negative) post.

Does the voltage measure within the value specified?

4.5-5.5v

Goto Step 7

Goto Step 8

1. Turn the ignition OFF.

2. Checkforanopen orshortto battery voltage inthe
wire between the MAT connectorterminal 1 and the
electronic control module (ECM) connectorterminal
D15.

Is the problem found?

Go to Step 10

Go to Step 11

1. Turn the ignition OFF.

2. Check for an open or short to battery voltage in the
wire between the MAT connector terminal 2 and the
ECM connector terminal B4.

Is the problem found?

Go to Step 10

Go to Step 11

1. Turn the ignition OFF.

2. Replace the MAT sensor.

3. Clear any diagnostic trouble codes (DTCs) from the
ECM.

4. Run the engine until it reaches operating
temperature.

5. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.
2. Repairthe wire orthe connectorterminal as needed.
3. Clear any DTCs from the ECM.

4. Run the engine until It reaches operating
temperature.
5. Perform the Diagnostic System Check.

Is the repair complete?

System OK

1

1. Replace the ECM.

2. Run the vehicle until it reaches operating
temperature.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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Air Conditioning
. Pressure (ACP)
Manifold Absolute ORN/ Sensor LT BLU/ LT BLU/
Presg:;esg\rAAP) BLK ORNWHT A, \B BLK o—BLK 011 % Throttle Position
N L4 A Y
i p i 12 | 5 ,Sensor(TPS).
| . a ! :
/O b wl
(B)BL\] / Manifold Absolute
. . Pressure (MAP)
. Manifold Ar‘\;AT LT BLU/ Sensor
emperature (MAT) ORN/ RED/YEL LT BLU/BLK BLK C,[~~~""~""- !
P--=2E20 o 4 C105 BLK E— a
U 1 T AT1A D11 A B8 A
I ACP ACP ACP | Electronic
I MAP Signal MAP : Control
| MAT TPS 1 Module
H Ground Reference_: (ECM)
A202F042

DIAGNOSTIC TROUBLE CODE (DTC) 27
AIR CONDITIONING PRESSURE SENSOR HIGH ERROR
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The air conditioning (A/C) system uses an air condition-
ing pressure (ACP) sensor mounted in the high-pressure
side of the A/C refrigerant system to monitor the A/C re-
frigerant pressure. The electronic control
module (ECM) uses this information to turn the cooling
fans on at high speed when the A/C refrigerant pressure
is high and to keep the A/C compressor disengaged
when the A/C refrigerant pressure is excessively high
or low.

DTC 27 Will Set When
o The ACP sensorreadingis above 3 115 kPa (452 psi).
e This condition is present for 10 seconds.

Diagnostic Aids

o Inspect the wiring harness for damage. If the wiring
harness appears OK, observe the A/C pressure dis-
play on the scan tool while moving the connectors
and the wiring harnesses related to the ACP sensor.
A change in the A/C pressure display on the scan tool
will indicate the location of the fault.

e A fault in the A/C system or inoperative cooling fans
may set an ACP diagnostic trouble code (DTC).
Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. This step checks for reference voltage and ground
from the ECM.

3. A voltage over 2 volts indicates an A/C refrigerant
system pressure over 1 241 kPa (180 psi).
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DTC 27 - Air Conditioning Pressure Sensor High Error (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic
Goto Step2 |System Check”
1. Disconnect the air conditioning pressure (ACP)
sensor connector.
2. Turn the ignition ON.
2 3. Measure the voltage between the ACP connector
terminals A and B.
Does the voltage measure within the value speci-
fied? 45-55v Goto Step 3 Goto Step 5
1. Turn the ignition OFF.
2. Connect the ACP sensor connector.
3. Turn the ignition ON.
3 4. Measure the voltage at the electronic control
module (ECM) connector terminal D11 by
backprobing the connector. Goto
Does the voltage measure below the value speci- ‘Diagnostic
fied? 2v Aids” Goto Step 4
Check for a short to voltage in the wire between the
4 ACP connector terminal C and the ECM connector -
terminal D11.
Is the problem found? Goto Step 8 Goto Step 9
Measure the voltage between the ACP connector
terminal B and ground.
5 Does the voltage measure within the value speci-
fied? 45-55v Goto Step 6 Goto Step 7
Check the wire between the ACP connector
terminal A and the ECM connector terminal A11 for -
6 a short to the battery voltage.
Is the problem found? Goto Step8 | Goto Step10
Check for a short to battery voltage in the wire
between the ACP connector terminal B and the -
7 ECM connector terminal B8.
Is the problem found? Goto Step8 | Goto Step10
1. Turn the ignition OFF.
2. Repair the wire or the connector terminal as
needed.
8 3. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.
4. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Turn the ignition OFF.
2. Replace the ACP sensor.
9 3. Clear any DTCs from the ECM. - -
4. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Turn the ignition OFF.
10 2. Replace the ECM. - -
3. Perform the Diagnostic System Check.
Is the repair complete? System OK
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Air Conditioning
Manifold Absolut Pressure (ACP)
anifo solute Sensor LT BLU/ LT BLU/
Pressure (MAP) ORN/BLK ORNBLK A, 8 BIK . Bk G195 e Position
i 1A | ) § ’ 12 | a , Senser (TPS)
Lememenend o , A
I 1Knock c 1\  TTmmmmmes
| 1Sensor
- Manifold Absolute
ORN/
Manifold Air B BLK LT BLU/ Presélé';}es(or:‘AAP)
Temperature (MAT) ORN/ RED/YEL LT BLU/BLK BLK C [~~~ """ i
Sensor c105 BLK : i
H t 1 Ny L he———— "
o 1 i DISA C15 A D8 A
I ACP ACP ACP | Electronic
I MAP Signal MAP : Control
| MAT Knock TPS 1 Module
! Ground Reference_: (ECM)
A202F043

DIAGNOSTIC TROUBLE CODE (DTC) 27
AIR CONDITIONING PRESSURE SENSOR HIGH ERROR
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The air conditioning (A/C) system uses an air condition-
ing pressure (ACP) sensor mounted in the high-pres-
sure side of the A/C refrigerant system to monitor the
A/C refrigerant pressure. The electronic control module
(ECM) uses this information to turn the cooling fans on
at high speed when the A/C refrigerant pressure is high
and to keep the A/C compressor disengaged when the
A/C refrigerant pressure is excessively high
or low.

DTC 27 Will Set When
o The ACP sensor readingis above 3 115 kPa (452 psi).
e This condition is present for 10 seconds.

Diagnostic Aids

o Inspect the wiring harness for damage. If the wiring
harness appears OK, observe the A/C pressure dis-
play on the scan tool while moving the connectors
and the wiring harnesses related to the ACP sensor.
A change in the A/C pressure display on the scan tool
will indicate the location of the fault.

e A fault in the A/C system or inoperative cooling fans
may set an ACP diagnostic trouble code (DTC).
Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. This step checks for reference voltage and ground
from the ECM.

3. A voltage over 2 volts indicates an A/C refrigerant
system pressure over 1 241 kPa (180 psi).
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DTC 27 - Air Conditioning Pressure Sensor High Error

(1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic
Goto Step2 |System Check”
1. Disconnect the air conditioning pressure (ACP)
sensor connector.
2. Turn the ignition ON.
2 3. Measure the voltage between the ACP connector
terminals A and B.
Does the voltage measure within the value speci-
fied? 45-55v Goto Step 3 Goto Step 5
1. Turn the ignition OFF.
2. Connect the ACP sensor connector.
3. Turn the ignition ON.
3 4. Measure the voltage at the electronic control
module (ECM) connector terminal C15 by
backprobing the connector. Goto
Does the voltage measure below the value speci- ‘Diagnostic
fied? 2v Aids” Goto Step 4
Check for a short to voltage in the wire between the
ACP connector terminal C and the ECM connector -
4 terminal C15.
Is the problem found? Goto Step 8 Goto Step 9
Measure the voltage between the ACP connector
terminal B and ground.
5 Does the voltage measure within the value speci-
fied? 45-55v Go to Step 6 Goto Step 7
Check the wire between the ACP connector
terminal A and the ECM connector terminal D15 for -
6 a short to the battery voltage.
Is the problem found? Goto Step8 | Goto Step10
Check for a short to battery voltage in the wire
between the ACP connector terminal B and the -
7 ECM connector terminal D8.
Is the problem found? Goto Step8 | Goto Step10
1. Turn the ignition OFF.
2. Repair the wire or the connector terminal as
needed.
8 3. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.
4. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Turn the ignition OFF.
2. Replace the ACP sensor.
9 3. Clear any DTCs from the ECM. - -
4. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Turn the ignition OFF.
10 2. Replace the ECM. . .
3. Perform the Diagnostic System Check.
Is the repair complete? System OK
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Relay Control
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p
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1
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Feed Feed _:Module

A22F016A

DIAGNOSTIC TROUBLE CODE (DTC) 29
FUEL PUMP RELAY SHORT TO GROUND (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

When the ignition is turned ON, the electronic control
module (ECM) applies ground to the fuel pump relay coil
side. The ECM will apply this ground for 2 seconds or
until reference pulses are received by the ECM from the
crankshaft position sensor. This activates the fuel pump
relay, applying battery voltage to the fuel pump.

DTC 29 Will Set When

The fuel pump relay circuit is shorted to ground for more
than 1.6 seconds.

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, and a damaged harness.

e |[f the connections and the wiring harness are in good
condition, connect a test light between the fuel pump
relay connector terminal 85 and battery positive while
moving related connectors. If the fault is induced, the
test light will turn on. This may help to isolate the
location of an intermittent problem.

DAEWOO T-100 BL3



ENGINE CONTROLS 1F - 197

Test Description

3.

The number(s) below refer to step(s) on the diagnostic

table.

2. With the ignition OFF, the ECM should not be apply-
ing ground to the fuel pump relay.

If the test light is still on after disconnecting the ECM
red connector, the wire between the fuel pump relay
and the ECM is shorted to ground. If the test light
goes off, the ECM is at fault.

DTC 29 - Fuel Pump Relay Short to Ground (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s) Yes No

Perform the Diagnostic System Check.
Is the Diagnostic System Check complete?

Go to Step 2

1. Disconnect the fuel pump relay.

2. Connect a test light between the fuel pump relay
connector terminal 85 and battery positive.

Is the test light on?

Goto
- “Diagnostic
Goto Step 3 Aids”

Disconnect the electronic control module (ECM) red
connector.

Is the test light on?

Goto Step 4 Go to Step 5

1. Repair the short to ground in the wire between
the fuel pump relay connector terminal 85 and the
ECM connector terminal A12.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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DIAGNOSTIC TROUBLE CODE (DTC) 32
FUEL PUMP RELAY SHORT TO BATTERY
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

When the ignition is turned ON, the electronic control
module (ECM) applies ground to the fuel pump relay coil
side. The ECM will apply this ground for 2 seconds or
until reference pulses are received by the ECM from the
crankshaft position sensor. This activates the fuel pump

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, and a damaged harness.

relay, applying battery voltage to the fuel pump.

DTC 32 Will Set When

The fuel pump relay circuit is shorted to battery for more

than 1.6 seconds.

e |[f the connections and the wiring harness are in good
condition, connect a test light between the fuel pump
relay connector terminal 85 and battery positive while
moving related connectors. If the fault is induced, the
test light will turn on. This may help to isolate the
location of an intermittent problem.
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Test Description

4,

The number(s) below refer to step(s) on the diagnostic

table.

If the test light is still on after disconnecting the ECM
red connector, the wire between the fuel pump relay
and the ECM is shorted to voltage. If the test light
goes off, the ECM is at fault.

DTC 32 - Fuel Pump Relay Short to Battery (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s) Yes No

1

Perform the Diagnostic System Check.
Is the Diagnostic System Check complete?

- Go to Step 2 -

1. Disconnect the fuel pump relay.

2. Measure the resistance between the fuel pump
relay terminals 85 and 86.

Does the resistance measure near the value speci-

fied?

90 W Goto Step 6 Goto Step 3

Connect a test light between the fuel pump relay
connector terminal 86 and ground.

Is the test light on?

Goto
- “Diagnostic
Goto Step 4 Aids”

Disconnect the electronic control module (ECM) red
connector.

Is the test light on?

Go to Step 5 Goto Step 7

1. Repair the short to voltage in the wire between
the fuel pump relay connector terminal 85 and the
ECM connector terminal A12.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Replace the fuel pump relay.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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Conditioning Pressure (MAP) ;ZI’S(!);T(L?]
Pressure ORN/ ORN/ Sensor LT BLU/ LT BLW/ Sensor
(ACP) WHT BLK A/ \C BLK BLK /1 TPS
Sensor A 4 << A e ..(_. - _.).. I
i | >A_l c105 H :
e A L 4
B v Air
LT BLU/BLK Conditioning
Manifold ORN/ Pressure
Air BLK (ACP)
LT BLUY/ Sensor
Temperature UL o A
ORN/ BLK B !
(MAT) BLK LT GRN <! |
r_S_egs_o_l:____l1 C105 LTBLUBLKY e ee———
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A202F018

DIAGNOSTIC TROUBLE CODE (DTC) 33
MANIFOLD ABSOLUTE PRESSURE SENSOR HIGH
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The manifold absolute pressure (MIAP) sensor responds
to changes in the manifold vacuum. The electronic con-
trol module (ECM) receives this information as a signal
voltage that will vary from about 1.0 to 1.5 volts at closed
throttle (idle) to 4.5 to 5.0 volts at wide-open throttle.

DTC 33 Will Set When

o Diagnostic trouble codes (DTCs) 21 and 22 are not
set.

o The throttle angle is below 3 percent.

o The MAP sensor signal indicates greater than 98 kPa
(29 inches of Hg).

o These conditions are present for 5 seconds.

Diagnostic Aids

e |If the connections are OK, monitor the MAP sensor
signal voltage while moving related connectors and
the wiring harness. If the failure is induced, the dis-
play on the scan tool will change. This may help to
isolate the location of an intermittent malfunction.

o With the ignition ON and the engine OFF, the MAP
sensor pressure is equal to the atmospheric pressure.
This information is used by the ECM as an indication of
altitude. Comparison of these readings with a known
good vehicle with the same MAP sensor is a good way
to check the accuracy of a questionable MAP sensor.
The readings should be the same within 0.4 volt.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. With the ignition ON and the engine OFF, the MAP
sensor is reading atmospheric or barometric pressure.
If this reading is below 4 volts, the ECM may prevent
the engine from starting.

6. This step checks for a reference voltage and a
ground from the ECM.

7. This step is checking the voltage reference and the
signal return wire to the ECM. If the ECM recognizes

the voltage reference and there is not a problem in
the ground side of the circuit, the MAP sensor is

faulty.
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DTC 33 - Manifold Absolute Pressure Sensor High (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic

Goto Step2 |System Check”

Check the vacuum line from the manifold absolute
pressure (MAP) sensor for cracks, leaks, or restric- -
tions.
Is the problem found? Go to Step 3 Goto Step 4

1. Repair or replace the vacuum line as needed.
2. Road test the vehicle. - -
3. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Connect the scan tool to the assembly line
diagnostic link (ALDL).
4 2. Turn the ignition ON.
Does the scan tool show the MAP sensor voltage

above the value specified? 4v Goto Step 5 Goto Step 6
1. Disconnect the vacuum line from the MAP
Sensor.
5 2. Apply 68 kPa (20 in. of Hg) of vacuum to the MAP
Sensor. Goto
Does the scan tool show the MAP sensor voltage “Diagnostic
within the value specified? 1.0-15v Aids* Goto Step 6

1. Turn the ignition OFF.
2. Disconnect the MAP sensor connector.
3. Turn the ignition ON.

6 4. Measure the voltage between MAP sensor
connector terminals A and C.

Does the voltage measure within the value speci-
fied? 4.5-55v Goto Step 7 Goto Step 8

Connect a fused jumper between the MAP sensor
connector terminals B and C.

7 Does the scan tool show the MAP sensor voltage
above the value specified? 4v Goto Step 13 | Go to Step 11
Measure the voltage between the MAP sensor

8 connector terminal C and ground.

Does the voltage measure within the value speci-
fied? 45-55v Go to Step 9 Go to Step 10

Check for a short to battery voltage in the wire
between the MAP sensor connector terminal A and -
9 the ECM connector terminal A11.

Is the problem found? Goto Step 12 | Go to Step 11
Check for a short to battery voltage in the wire
between the MAP sensor connector terminal C and

10 the electronic control module (ECM) connector -
terminal B8.

Is the problem found? Goto Step12 | Goto Step 14
Check for a short to voltage in the wire between the

MAP sensor connector terminal B and the ECM
connector terminal A7.

Is the problem found? Go to Step 12 | Go to Step 14
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1F -202 ENGINE CONTROLS

DTC 33 - Manifold Absolute Pressure Sensor High (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

12

1. Repair the wire or the connector terminal as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Goto Step 5

13

1. Replace the MAP sensor.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

14

1. Turn the ignition OFF.

2. Replace the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -204 ENGINE CONTROLS

Air Manifold Absolute

Conditioning Pressure (MAP) ;'g"s?ttltc';
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r : >'ﬂ c105 . !
I A e J
——— B Air
I 1Knock LT BLU/BLK Conditioning
Manifold 1 ___iSensor :’AGCSPS)ure
Air B ORN/ LT BLU/ Sensor
Temperature BLK ORN/ BLK B r=—=mnm=—- 0
(MAT) BLK LT GRN <\ |
Ir_S_egs_ol____I1 c105 LTBLUBLK|  mmmm—m———
L ___ J 15 DISA_ ________/ L N D8 A
i ACP MAP ACP | Electronic
i MAP Signal MAP I Control
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| Ground Reference | (ECM)

A202F019

DIAGNOSTIC TROUBLE CODE (DTC) 33
MANIFOLD ABSOLUTE PRESSURE SENSOR HIGH
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The manifold absolute pressure (MIAP) sensor responds
to changes in the manifold vacuum. The electronic con-
trol module (ECM) receives this information as a signal
voltage that will vary from about 1.0 to 1.5 volts at closed
throttle (idle) to 4.5 to 5.0 volts at wide-open throttle.

DTC 33 Will Set When

o Diagnostic trouble codes (DTCs) 21 and 22 are not
set.

o The throttle angle is below 5 percent.

o The MAP sensor signal indicates greater than 95 kPa
(28 inches of Hg).

o These conditions are present for 5 seconds.

Diagnostic Aids

e |If the connections are OK, monitor the MAP sensor
signal voltage while moving related connectors and
the wiring harness. If the failure is induced, the dis-
play on the scan tool will change. This may help to
isolate the location of an intermittent malfunction.

o With the ignition ON and the engine OFF, the MAP
sensor pressure is equal to the atmospheric pressure.
This information is used by the ECM as an indication of
altitude. Comparison of these readings with a known
good vehicle with the same MAP sensor is a good way
to check the accuracy of a questionable MAP sensor.
The readings should be the same within 0.4 volt.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

4. With the ignition ON and the engine OFF, the MAP
sensor is reading atmospheric or barometric pressure.
If this reading is below 4 volts, the ECM may prevent
the engine from starting.

6. This step checks for a reference voltage and a
ground from the ECM.

7. This step is checking the voltage reference and the
signal return wire to the ECM. If the ECM recognizes
the voltage reference and there is not a problem in
the ground side of the circuit, the MAP sensor is

faulty.
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ENGINE CONTROLS 1F - 205

DTC 33 - Manifold Absolute Pressure Sensor High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

Check the vacuum line from the manifold absolute
pressure (MAP) sensor for cracks, leaks, or restric-
tions.

Is the problem found?

Goto Step 3

Goto Step 4

1. Repair or replace the vacuum line as needed.
2. Road test the vehicle.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).
2. Turn the ignition ON.

Does the scan tool show the MAP sensor voltage
above the value specified?

4v

Goto Step 5

Go to Step 6

1. Disconnect the vacuum line from the MAP
sensor.
2. Apply 68 kPa (20 in. of Hg) of vacuum to the MAP
sensor.
Does the scan tool show the MAP sensor voltage
within the value specified?

1.0-1.5v

Goto
“Diagnostic
Aids*

Goto Step 6

1. Turn the ignition OFF.

2. Disconnect the MAP sensor connector.

3. Turn the ignition ON.

4. Measure the voltage between MAP sensor
connector terminals A and C.

Does the voltage measure within the value speci-

fied?

4.5-55v

Goto Step 7

Goto Step 8

Connect a fused jumper between the MAP sensor
connector terminals B and C.

Does the scan tool show the MAP sensor voltage
above the value specified?

4v

Go to Step 13

Go to Step 11

Measure the voltage between the MAP sensor
connector terminal C and ground.

Does the voltage measure within the value speci-
fied?

4.5-55v

Go to Step 9

Go to Step 10

Check for a short to battery voltage in the wire
between the MAP sensor connector terminal A and
the ECM connector terminal D15.

Is the problem found?

Go to Step 12

Go to Step 11

10

Check for a short to battery voltage in the wire
between the MAP sensor connector terminal C and
the electronic control module (ECM) connector
terminal D8.

Is the problem found?

Go to Step 12

Go to Step 14

1"

Check for a short to voltage in the wire between the
MAP sensor connector terminal B and the ECM
connector terminal A7.

Is the problem found?

Go to Step 12

Go to Step 14

DAEWOO T-100 BL3




1F-206 ENGINE CONTROLS

DTC 33 - Manifold Absolute Pressure Sensor High (1.3L SOHC and 1.6L DOHC ITMS-6F)

(Cont’d)

Step

Action

Value(s)

Yes

No

12

1. Repair the wire or the connector terminal as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

Goto Step 5

13

1. Replace the MAP sensor.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

14

1. Turn the ignition OFF.

2. Replace the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -208 ENGINE CONTROLS

Air Manifold Absolute
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r_S_egs_o_l:____l1 C105 LTBLUBLKY e ee———
LI — 4 15 Al :\_-:::::::::5—7: _\'_'_-_:-_::::::-_B':&.;{.\_ —_———
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L Ground e Reference § (ECM)
A202F018

DIAGNOSTIC TROUBLE CODE (DTC) 34
MANIFOLD ABSOLUTE PRESSURE SENSOR LOW
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The manifold absolute pressure (MIAP) sensor responds
to changes in the manifold vacuum. The electronic con-
trol module (ECM) receives this information as a signal
voltage that will vary from about 1.0 to 1.5 volts at closed
throttle (idle) to 4.5 to 5.0 volts at wide-open throttle.

DTC 34 Will Set When

o Diagnostic trouble codes (DTCs) 21 and 22 are not
set.

® The engine speed is less than 1,200 rpm or the en-
gine speed is greater than 1,200 rpm and the throttle
angle is greater than 15 percent.

o The MAP sensor signal voltage indicates less the 15
kPa (4.5 inches of Hg).

o These conditions have been present for 0.125 sec-
ond.

Diagnostic Aids

e If the connections are OK, monitor the MAP sensor
signal voltage while moving related connectors and
the wiring harness. If the failure is induced, the display
on the scan tool will change. This may help to isolate
the location of an intermittent malfunction.

With the ignition ON and the engine OFF, the MAP
sensor pressure is equal to the atmospheric pressure.
This information is used by the ECM as an indication of
altitude. Comparison of these readings with a known
good vehicle with the same MAP sensor is a good way
to check the accuracy of a questionable MAP sensor.
The readings should be the same within 0.4 volt.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2.

With the ignition ON and the engine OFF, the MAP
sensor is reading atmospheric or barometric pressure.
If this reading is below 4 volts, the ECM may prevent
the engine from starting.

. This step checks for a reference voltage and a

ground from the ECM.

. This step is checking the voltage reference and the

signal return wire to the ECM. If the ECM recognizes
the voltage reference and there is not a problem in
the ground side of the circuit, the MAP sensor is

faulty.
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ENGINE CONTROLS 1F -209

DTC 34 - Manifold Absolute Pressure Sensor Low (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Turn the ignition ON.

Does the scan tool show the manifold absolute pres-

sure (MAP) sensor voltage above the value speci-

fied?

4v

Goto Step 3

Goto Step 4

1. Disconnect the vacuum line from the MAP
sensor.
2. Apply 68 kPa (20 in. of Hg) of vacuum to the MAP
sensor.
Does the scan tool show the MAP sensor voltage
within the value specified?

1.0-1.5v

Goto
“Diagnostic
Aids”

Goto Step 4

1. Turn the ignition OFF.

2. Disconnect the MAP sensor connector.

3. Turn the ignition ON.

4. Measure the voltage between the MAP sensor
connector terminals A and C.

Does the voltage measure within the value speci-

fied?

4.5-55v

Goto Step 5

Goto Step 6

Connect a fused jumper between the MAP sensor
connector terminals B and C.

Does the scan tool show the MAP sensor voltage
above the value specified?

Go to Step 11

Go to Step 9

Measure the voltage between the MAP sensor
connector terminal C and ground.

Does the voltage measure within the value speci-
fied?

4.5-55v

Goto Step 7

Goto Step 8

1. Turn the ignition OFF.

2. Check for an open wire between the MAP sensor
connector terminal A and the electronic control
module (ECM) connector terminal A11.

Is the problem found?

Go to Step 10

Go to Step 12

1. Turn the ignition OFF.

2. Check for an open or short to ground in the wire
between the MAP sensor connector terminal C
and the ECM connector terminal B8.

Is the problem found?

Go to Step 10

Go to Step 12

1. Turn the ignition OFF.

2. Check for an open or short to ground in the wire
between the MAP sensor connector terminal B
and the ECM connector terminal A7.

Is the problem found?

Go to Step 10

Go to Step 12

10

1. Repair the wire or the connector terminal as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F-210 ENGINE CONTROLS

DTC 34 - Manifold Absolute Pressure Sensor Low (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

1"

1. Replace the MAP sensor.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

12

1. Turn the ignition OFF.
2. Replace the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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ENGINE CONTROLS 1F - 211

BLANK



1F-212 ENGINE CONTROLS
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r——— B Air
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Manifold 1 ___iSensor :’AGCSPS)ure
Air B ORN/ LT BLU/ Sensor
Temperature BLK ORN/ BLK B r=—=mnm=—- 0
(MAT) BLK LT GRN <\ |
Ir_S_egs_ol____I1 c105 LTBLUBLK|  mmmm—m———
L ___ J 15 DISA_ ________/ L N D8 A
i ACP MAP ACP | Electronic
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y Ground______________________Reference | (ECM)
A202F019

DIAGNOSTIC TROUBLE CODE (DTC) 34
MANIFOLD ABSOLUTE PRESSURE SENSOR LOW
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The manifold absolute pressure (MIAP) sensor responds
to changes in the manifold vacuum. The electronic con-
trol module (ECM) receives this information as a signal
voltage that will vary from about 1.0 to 1.5 volts at closed
throttle (idle) to 4.5 to 5.0 volts at wide-open throttle.

DTC 34 Will Set When

Diagnostic trouble codes (DTCs) 21 and 22 are not
set.

The engine speed is less than 1,050 rpm or the en-
gine speed is greater than 1,050 rpm and the throttle
angle is greater than 19 percent.

The MAP sensor signal voltage indicates less than
14 kPa (4.0 inches of Hg).

These conditions have been present for 1 second.

Diagnostic Aids

If the connections are OK, monitor the MAP sensor
signal voltage while moving related connectors and
the wiring harness. If the failure is induced, the display
on the scan tool will change. This may help to isolate
the location of an intermittent malfunction.

With the ignition ON and the engine OFF, the MAP
sensor pressure is equal to the atmospheric pressure.
This information is used by the ECM as an indication of
altitude. Comparison of these readings with a known
good vehicle with the same MAP sensor is a good way
to check the accuracy of a questionable MAP sensor.
The readings should be the same within 0.4 volt.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2.

With the ignition ON and the engine OFF, the MAP
sensor is reading atmospheric or barometric pressure.
If this reading is below 4 volts, the ECM may prevent
the engine from starting.

. This step checks for a reference voltage and a

ground from the ECM.

. This step is checking the voltage reference and the

signal return wire to the ECM. If the ECM recognizes
the voltage reference and there is not a problem in
the ground side of the circuit, the MAP sensor is

faulty.
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ENGINE CONTROLS 1F-213

DTC 34 - Manifold Absolute Pressure Sensor Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Turn the ignition ON.

Does the scan tool show the manifold absolute pres-

sure (MAP) sensor voltage above the value speci-

fied?

4v

Goto Step 3

Goto Step 4

1. Disconnect the vacuum line from the MAP
sensor.
2. Apply 68 kPa (20 in. of Hg) of vacuum to the MAP
sensor.
Does the scan tool show the MAP sensor voltage
within the value specified?

1.0-1.5v

Goto
“Diagnostic
Aids”

Goto Step 4

1. Turn the ignition OFF.

2. Disconnect the MAP sensor connector.

3. Turn the ignition ON.

4. Measure the voltage between the MAP sensor
connector terminals A and C.

Does the voltage measure within the value speci-

fied?

4.5-55v

Goto Step 5

Goto Step 6

Connect a fused jumper between the MAP sensor
connector terminals B and C.

Does the scan tool show the MAP sensor voltage
above the value specified?

Go to Step 11

Go to Step 9

Measure the voltage between the MAP sensor
connector terminal C and ground.

Does the voltage measure within the value speci-
fied?

4.5-55v

Goto Step 7

Goto Step 8

1. Turn the ignition OFF.

2. Check for an open wire between the MAP sensor
connector terminal A and the electronic control
module (ECM) connector terminal D15.

Is the problem found?

Go to Step 10

Go to Step 12

1. Turn the ignition OFF.

2. Check for an open or short to ground in the wire
between the MAP sensor connector terminal C
and the ECM connector terminal D8.

Is the problem found?

Go to Step 10

Go to Step 12

1. Turn the ignition OFF.

2. Check for an open or short to ground in the wire
between the MAP sensor connector terminal B
and the ECM connector terminal A7.

Is the problem found?

Go to Step 10

Go to Step 12

10

1. Repair the wire or the connector terminal as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -214 ENGINE CONTROLS

DTC 34 - Manifold Absolute Pressure Sensor Low (1.3L SOHC and 1.6L DOHC ITMS-6F)

(Cont’d)

Step

Action

Value(s)

Yes

No

1"

1. Replace the MAP sensor.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

12

1. Turn the ignition OFF.
2. Replace the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK
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1F-216 ENGINE CONTROLS

Idle Air
Control
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A202F022

DIAGNOSTIC TROUBLE CODE (DTC) 35
IDLE AIR CONTROL ERROR (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The electronic control module (ECM) controls the idle
speed to a calculated rpm based on inputs and the actu-
al engine rpm. This is determined by the ignition
reference pulses received by the ECM from the crank-
shaft position sensor. The ECM uses four circuits to
move the idle air control (IAC) valve. The IAC valve al-
lows varying amounts of air to flow into the intake
manifold, controlling the idle speed.

DTC 35 Will Set When

o Diagnostic trouble codes (DTCs) 21, 22, and 24 are
not set.

o The throttle is closed.

e The engine speed is 150 rpm above or below the
commanded idle speed for 30 seconds.

Diagnostic Aids

e Inspect for vacuum leaks, unconnected or brittle
vacuum hoses, cuts, etc.

o Inspect the intake manifold and the throttle body
gaskets for proper sealing.

o An IAC valve which does not respond to the ECM, an
incorrect base idle adjustment, a damaged throttle
body, or damage to the throttle body linkage could
create the conditions for setting DTC 35.
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ENGINE CONTROLS 1F -217

DTC 35 - Idle Air Control Error (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

. Turn the ignition OFF.

. Connect the scan tool to the assembly line

diagnostic link (ALDL).

. Monitor the engine rpm.

4. Disconnect the idle air control (IAC) valve

connector.

. Connect the IAC driver to the IAC valve.

6. Start the engine. Allow the engine to idle in park
(P), or neutral (N) for the manual transaxle, with
the air conditioning (A/C) off and the parking
brake applied.

7. Using the IAC driver, extend and retract the IAC
valve.

Does the rpm change as the IAC driver is cycled?

(&) N =

(3]

Goto Step 5

Goto Step 3

1. Turn the ignition OFF.

2. Disconnect the IAC driver from the IAC valve.
3. Remove the IAC valve from the throttle body.
4. Inspect the IAC passages for restrictions.
Are the IAC passages restricted?

Goto Step 4

Go to Step 14

1. Clean the IAC passages.

2. Clear any diagnostic trouble codes (DTCs) from
the electronic control module (ECM).

3. Perform the IAC valve reset procedure.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Cycle the IAC driver while monitoring the engine rpm.

Does the rpm change smoothly within the value spe-
cified with each flash of the IAC driver?

700-1500 rpm

Go to Step 6

Goto Step 3

1. Turn the ignition OFF.
2. Connect the IAC node light to the IAC connector.
3. Start the engine and cycle the IAC driver.

Do both lights of the IAC node light cycle red and
green but never turn off as the rpm is changed using
the IAC driver?

Goto Step 7

Go to Step 9

1. Turn the ignition OFF.
2. Disconnect the IAC driver from the IAC valve.

3. Measure the resistance between IAC terminals
A and B, then C and D.

Is the resistance within the value specified?

40-80 W

Goto Step 8

Go to Step 14

Measure the resistance between IAC terminals B
and C, then A and D.

Does the resistance match the specified value?

Goto
“Diagnostic
Aids”

Go to Step 14

1. Turn the ignition OFF.

2. Disconnect the IAC node light from the IAC valve
connector.

3. Check for faulty connector terminals.
Is the problem found?

Go to Step 13

Go to Step 10
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1F-218 ENGINE CONTROLS

DTC 35 - Idle Air Control Error (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

10

Check for any open circuits or open connections
between the IAC valve connector terminals and the
ECM.

Is the problem found?

Go to Step 13

Go to Step 11

1"

Check for a short to ground between the IAC valve
connector terminals and the ECM.

Is the problem found?

Go to Step 13

Go to Step 12

12

1. Turn the ignition ON.

2. Check for a short to voltage between the IAC
valve connector terminals and the ECM.

Is the problem found?

Go to Step 13

Go to Step 15

13

1. Turn the ignition OFF.

2. Repair the wire or the connector terminal as
needed.

3. Clear any DTCs from the ECM.

4. Perform the IAC valve reset procedure.
5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

14

1. Replace the IAC valve.

2. Clear any DTCs from the ECM.

3. Perform the IAC valve reset procedure.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

15

1. Replace the ECM.

2. Clear any DTCs from the ECM.

3. Perform the IAC valve reset procedure.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -220 ENGINE CONTROLS

Idle Air
Control
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A202F023

DIAGNOSTIC TROUBLE CODE (DTC) 35
IDLE AIR CONTROL ERROR (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) controls the idle
speed to a calculated rpm based on inputs and the actu-
al engine rpm. This is determined by the ignition
reference pulses received by the ECM from the crank-
shaft position sensor. The ECM uses four circuits to
move the idle air control (IAC) valve. The IAC valve al-
lows varying amounts of air to flow into the intake
manifold, controlling the idle speed.

DTC 35 Will Set When

o Diagnostic trouble codes (DTCs) 21, 22 and 24 are
not set.

o The throttle is closed.

o Rpm error (RPMVAR) is 175 rpm above or below the
commanded idle speed for more than 20 seconds.

Diagnostic Aids
e Inspect for vacuum leaks, unconnected or brittle
vacuum hoses, cuts, etc.

o Inspect the intake manifold and the throttle body
gaskets for proper sealing.

o An IAC valve which does not respond to the ECM, an
incorrect base idle adjustment, a damaged throttle
body, or damage to the throttle body linkage could
create the conditions for setting DTC 35.
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ENGINE CONTROLS 1F - 221
DTC 35 - Idle Air Control Error (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic

GotoStep2 [System Check”

. Turn the ignition OFF.

. Connect the scan tool to the assembly line
diagnostic link (ALDL).

3. Monitor the engine rpm.

4. Disconnect the idle air control (IAC) valve
connector.

5. Connect the IAC driver to the IAC valve. -

6. Start the engine. Allow the engine to idle in park
(P), or neutral (N) for the manual transaxle, with
the air conditioning (A/C) off and the parking
brake applied.

7. Using the IAC driver, extend and retract the IAC
valve.

Does the rpm change as the IAC driver is cycled? Goto Step 5 Go to Step 3

1. Turn the ignition OFF.

2. Disconnect the IAC driver from the IAC valve.
3 3. Remove the IAC valve from the throttle body. -
4. Inspect the IAC passages for restrictions.
Are the IAC passages restricted? Goto Step 4 Go to Step 14

1. Clean the IAC passages.

2. Clear any diagnostic trouble codes (DTCs) from
the electronic control module (ECM).

3. Perform the IAC valve reset procedure. - -
4. Perform the Diagnostic System Check.

Is the repair complete? System OK

Cycle the IAC driver while monitoring the engine rpm.

5 Does the rpm change smoothly within the value spe-
cified with each flash of the IAC driver? 700-1500 rpm | Go to Step 6 Goto Step 3
1. Turn the ignition OFF.

2. Connect the IAC node light to the IAC connector.
3. Start the engine and cycle the IAC driver. -

N =

6 Do both lights of the IAC node light cycle red and
green but never turn off as the rpm is changed using
the IAC driver? Goto Step 7 Goto Step 9
1. Turn the ignition OFF.
2. Disconnect the IAC driver from the IAC valve.
7 3. Measure the resistance between IAC terminals A
and B, then C and D.
Is the resistance within the value specified? 40-80 W GotoStep8 | Goto Step 14
Measure the resistance between IAC terminals B Goto
8 and C, then A and D. “Diagnostic
Does the resistance match the specified value? R Aids” Go to Step 14

1. Turn the ignition OFF.

2. Disconnect the IAC node light from the IAC valve
9 connector. -

3. Check for faulty connector terminals.
Is the problem found? Goto Step 13 | Go to Step 10
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1F -222 ENGINE CONTROLS

DTC 35 - Idle Air Control Error (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

10

Check for any open circuits or open connections
between the IAC valve connector terminals and the
ECM.

Is the problem found?

Go to Step 13

Go to Step 11

1"

Check for a short to ground between the IAC valve
connector terminals and the ECM.

Is the problem found?

Go to Step 13

Go to Step 12

12

1. Turn the ignition ON.

2. Check for a short to voltage between the IAC
valve connector terminals and the ECM.

Is the problem found?

Go to Step 13

Go to Step 15

13

1. Turn the ignition OFF.

2. Repair the wire or the connector terminal as
needed.

3. Clear any DTCs from the ECM.

4. Perform the IAC valve reset procedure.
5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

14

1. Replace the IAC valve.

2. Clear any DTCs from the ECM.

3. Perform the IAC valve reset procedure.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

15

1. Replace the ECM.

2. Clear any DTCs from the ECM.

3. Perform the IAC valve reset procedure.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -224 ENGINE CONTROLS

DIAGNOSTIC TROUBLE CODE (DTC) 36
EXHAUST GAS RECIRCULATION ERROR (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

A properly operating exhaust gas recirculation (EGR)
system will directly affect the air/fuel requirements of the
engine. Since the exhaust gas introduced into the air/
fuel mixture cannot be used in combustion due to the
lack of oxygen in the exhaust gas, less fuel is needed to
maintain a correct air/fuel ratio. If the EGR system were
to fail in a closed position, the exhaust gas would be re-
placed with air and the air/fuel mixture would be leaner.
The electronic control module (ECM) would compensate
for the lean condition by adding fuel, resulting in higher
long term fuel trim values.

DTC 36 Will Set When

e The EGR valve is installed.

o Barometric pressure is above 90.0 kPa (26.65 inches
Hg).

o Diagnostic trouble codes (DTCs) 21, 22, and 34 are
not set.

o The engine coolant temperature is above 75°C
(167°F).

e The long term fuel trim values are above 151 when the
manifold absolute pressure (MAP) sensor indicates
greater than 85 kPa (25.17 inches Hg) in open throttle.

e There is no vehicle speed present and the difference
between the long term fuel trim values in open throttle
and closed throttle is above 20.

o All conditions present for at least 60 seconds.

Diagnostic Aids

e The DTC 36 table is a functional check of the EGR
system. If the EGR system is operating properly but a
DTC 36 has been set, check other items that could
result in high long term fuel trim values above idle.

o [tis very common for the EGR valve spring to weaken
over an extended period of time. As the EGR valve
spring becomes weak, the EGR valve is allowed to
open prematurely and excessively, causing exces-
sive EGR flow. This can create the conditions needed
to set the DTC 36.

® Check for restricted or blocked EGR passages.
o Perform a MAP sensor output check.

e Perform an injector balance test to determine if a re-
stricted fuel injector may be causing the lean running
condition.

e Vacuum or crankcase leaks will cause a lean running
condition.

DTC 36 - Exhaust Gas Recirculation Error (1.3L and 1.5L SOHC IEFI-6)

Step Action

Value(s) Yes No

Was the Diagnostic System Check performed?

Go to ‘Diag-
- nostic System
Go to Step 2 Check”

Inspect for looseness of the exhaust gas

trying to rotate it in both directions.
Is there looseness in the EGR valve?

recirculation (EGR) valve by grasping the valve and -

GotoStep10 | Goto Step 3

1. Disconnect the vacuum hose from the EGR
valve.

valve vacuum port.
3. Note the EGR valve diaphragm movement.
Does the EGR valve diaphragm move?

2. Apply the specified value of vacuum to the EGR

33.77 kPa

(10 in. Hg) GotoStep4 | Goto Step 10

1. Disconnect the vacuum hose from the EGR
valve.

valve vacuum port.
Does the EGR valve hold the vacuum?

4 2. Apply the specified value of vacuum to the EGR

33.77 kPa
(10 in. Hg)

GotoStep5 | Goto Step10
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ENGINE CONTROLS 1F - 225

DTC 36 - Exhaust Gas Recirculation Error (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

1. Place the transaxle in park (P) or neutral (N).

2. Run the warm engine at idle.

3. Push on the under side of the EGR valve
diaphragm.

Does the engine rpm decrease or does the engine

stall?

Goto Step 6

Go to Step 11

1. Increase the engine rpm from idle to 2,000 rpm.
2. Note the EGR valve diaphragm movement.
Does the EGR valve diaphragm move?

Go to “Diagnos-
tic Aids”

Goto Step 7

1. Turn the ignition OFF.

2. Connect a vacuum gauge directly to the EGR
valve vacuum source.

3. Start the engine.
4. Increase the engine rpm from idle to 2,000 rpm.
5. Note the vacuum gauge reading.

Does the vacuum gauge read above the specified
value?

20 kPa
(6 in. Hg)

Goto Step 8

Go to Step 9

1. Turn the ignition OFF.

2. Check the EGR valve vacuum hose for a
restriction or a leak.
Is the repair complete?

System OK

1. Turn the ignition OFF.

2. Clean the EGR valve vacuum source at the
throttle body vacuum port.
Is the repair complete?

System OK

10

Replace the EGR valve.
Is the repair complete?

System OK

1"

1. Turn the ignition OFF.
2. Remove the EGR valve.

3. Inspect the EGR passages of the intake manifold
for a restriction.
Is the problem found?

Go to Step 12

Go to ‘Diag-
nostic Aids”

12

1. Clean the EGR passages of the intake manifold.

2. Clean the EGR valve passages.

3. Install the EGR valve.

4. Place the transaxle in park (P) or neutral (N).

5. Run the warm engine at idle.

6. Push on the under side of the EGR valve
diaphragm.

Does the engine rpm decrease or does the engine

stall?

System OK
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1F -226 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1

Cyl.4 Cyl. 3

[ ]]

Cyl. 2

|

1 Fuse | /P
| 15A ¢ F15 1 Fuse
[ S _1 Block
PNK D
3 NC301 PNK
PNKI c
6 T0105
BLK
~a105

DIS
— " — Ignition
I T Coil
Coil Driver |—
4 S
B A
WHT BRN

1 Electronic Control
_1Module (ECM)

A202F044

DIAGNOSTIC TROUBLE CODE (DTC) 41
ELECTRONIC SPARK TIMING “B” SHORTED TO BATTERY
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The direct ignition system (DIS) ignition coil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 41 Will Set When

e The ECM receives voltage greater than 12 volts
through the EST ‘B” line while reference pulses are re-
ceived by the ECM from the crankshaft position
sensor.

o This error occurs over 10 times.

Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals,
a poor terminal-to-wire connection, or a damaged
wiring harness.

o |f the connections and the harness are OK, connect

a digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks both the EST “B” and the ground
from the ECM.

6. A short to voltage that is intermittent may be at fault
in the EST “B” wire from the ECM.

11. If there are not any problems in the wiring of the

circuit, yet no output from the ECM, the ECM is
faulty.
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ENGINE CONTROLS 1F - 227

DTC 41 - Electronic Spark Timing “B” Shorted to Battery (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic
Goto Step2 |System Check”
1. Disconnect the direct ignition system (DIS)
ignition coil connector.
2 2. Check the DIS ignition coil connector terminals to -
ensure that the terminals are correctly installed
and none of them are touching.
Is the problem found? Go to Step 9 Goto Step 3
1. Measure the voltage between terminal A and
terminal C of the DIS ignition coil connector.
3 2. Crank the engine.
Does the voltage fluctuate within the value specified? 0.2-2.0v GotoStep10 | Goto Step4
1. Turn the ignition OFF.
2. Disconnect the electronic control module (ECM)
4 white connector. -
3. Check for any damaged pins or terminals at the
ECM connector terminal C3 or near terminal C3.
Is the problem found? GotoStep9 | GotoStep5
1. Turn the ignition ON.
5 2. Measure the voltage at the DIS ignition coil
connector terminal A. -
Is any voltage present? Goto Step 7 Goto Step 6
Measure the voltage at the DIS ignition coil
6 connector terminal A while moving the connectors
and the wiring harness of the ignition circuit. -
Is any voltage present? Goto Step 7 Goto Step 8
1. Turn the ignition OFF.
2. Repair the short to voltage between the DIS
ignition coil connector terminal A and the ECM
connector terminal C3. - -
7 3. Clear any diagnostic trouble codes (DTCs) from
the ECM.
4. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Turn the ignition OFF.
2. Check the wires and harnesses of the ignition
8 circuit for any damage that could cause an -
intermittent short to voltage.
Is the problem found? Go to Step 9 Go to Step 11
1. Repair any wire or connector terminal as needed.
9 2. Clear any DTCs from the ECM.
3. Perform the Diagnostic System Check. - -
Is the repair complete? System OK
1. Turn the ignition OFF.
2. Replace the DIS ignition coil assembly.
10 3. Clear any DTCs from the ECM. - -
4. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Replace the ECM.
11 2. Perform the Diagnostic System Check. - -
Is the repair complete? System OK

DAEWOO T-100 BL3




1F -228 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1

Cyl.4 Cyl. 3 Cyl. 2

[ ] ]

1 Fuse | /P
| 15A ¢ F15 1 Fuse
[ S _1 Block
PNK D
3 NC301 PNK
PNKI c
6 T0105
BLK
~a105

DIS
— " — Ignition
I T Coil
Coil Driver |—
4 4
B A
WHT BRN
5y _ ____ 70, C105
WHT BRN
C14 l___Di14
EST A ESTB 1 Electronic Control

_1Module (ECM)

A202F045

DIAGNOSTIC TROUBLE CODE (DTC) 41
ELECTRONIC SPARK TIMING “B” SHORTED TO BATTERY
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The direct ignition system (DIS) ignition colil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 41 Will Set When

e The ECM receives voltage greater than 12 volts
through the EST “B” line while reference pulses are
received by the ECM from the crankshaft position
Sensor.

o This error occurs over 6 times.

Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals,
a poor terminal-to-wire connection, or a damaged
wiring harness.

o |f the connections and the harness are OK, connect
a digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks both the EST “B” and the ground
from the ECM.

6. A short to voltage that is intermittent may be at fault
in the EST “B” wire from the ECM.

11. If there are not any problems in the wiring of the
circuit, yet no output from the ECM, the ECM is

faulty.
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ENGINE CONTROLS 1F -229

DTC 41 - Electronic Spark Timing “B” Shorted to Battery

(1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the direct ignition system (DIS)
ignition coil connector.

2. Check the DIS ignition coil connector terminals to
ensure that the terminals are correctly installed
and none of them are touching.

Is the problem found?

Go to Step 9

Goto Step 3

1. Measure the voltage between terminal A and
terminal C of the DIS ignition coil connector.

2. Crank the engine.
Does the voltage fluctuate within the value specified?

0.2-2.0v

Go to Step 10

Goto Step 4

1. Turnthe ignition OFF.
2. Disconnect the electronic control module (ECM)
white connector.

3. Checkfor any damaged pins or terminals at the
ECM connector terminal D14 or near terminal D14.

Is the problem found?

Go to Step 9

Goto Step 5

1. Turn the ignition ON.
2. Measure the voltage at the DIS ignition coil
connector terminal A.

Is any voltage present?

Goto Step 7

Goto Step 6

Measure the voltage at the DIS ignition coil
connector terminal A while moving the connectors
and the wiring harness of the ignition circuit.

Is any voltage present?

Goto Step 7

Goto Step 8

1. Turn the ignition OFF.

2. Repair the short to voltage between the DIS
ignition coil connector terminal A and the ECM
connector terminal D14.

3. Clear any diagnostic trouble codes (DTCs) from
the ECM.

4. Perform the Diagnostic System Check.

Is the repair complete?

System OK

1. Turn the ignition OFF.

2. Check the wires and harnesses of the ignition
circuit for any damage that could cause an
intermittent short to voltage.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair any wire or connector terminal as needed.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the DIS ignition coil assembly.
3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -230 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1

Cyl.4 Cyl. 3

[ ]]

Cyl. 2

|

1 Fuse | /P
| 15A ¢ F15 1 Fuse
[ S _1 Block
PNK D
3 NC301 PNK
PNKI c
6 T0105
BLK
~a105

DIS
_rwvx_l l_rwv\_ Ignition
I T Coil
Coil Driver |—
4 S
B A
WHT BRN

1 Electronic Control
_1Module (ECM)

A202F044

DIAGNOSTIC TROUBLE CODE (DTC) 42
ELECTRONIC SPARK TIMING “A” SHORTED TO BATTERY
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The direct ignition system (DIS) ignition colil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 42 Will Set When

o |f the connections and the harness are OK, connect

a digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description
The number(s) below refer to step(s) on the diagnostic

table.

e The ECM receives voltage greater than 12 volts
through the EST “A” line while reference pulses are
received by the ECM from the crankshaft position
sensor.

o This error occurs over 10 times.

Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals,
a poor terminal-to-wire connection, or a damaged
wiring harness.

3. This step checks both the EST “A” and the ground
from the ECM.

6. A short to voltage that is intermittent may be at fault
in the EST “A” wire from the ECM.

11. If there are not any problems in the wiring of the

circuit, yet no output from the ECM, the ECM is
faulty.
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ENGINE CONTROLS 1F - 231

DTC 42 - Electronic Spark Timing “A” Shorted to Battery (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

1

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic

System Check”

1. Disconnect the direct ignition system (DIS)
ignition coil connector.

2. Check the DIS ignition coil connector terminals to
ensure that the terminals are correctly installed
and none of them are touching.

Is the problem found?

Go to Step 9

Goto Step 3

1. Measure the voltage between terminal B and
terminal C of the DIS ignition coil connector.

2. Crank the engine.
Does the voltage fluctuate within the values specified?

0.2-2.0v

Go to Step 10

Goto Step 4

1. Turn the ignition OFF.
2. Disconnect the electronic control module (ECM)
white connector.

3. Check for any damaged pins or terminals at the
ECM connector terminal D10 or near terminal D10.

Is the problem found?

Go to Step 9

Goto Step 5

1. Turn the ignition ON.
2. Measure the voltage at the DIS ignition coil
connector terminal B.

Is any voltage present?

Goto Step 7

Goto Step 6

Measure the voltage at the DIS ignition coil
connector terminal B while moving the connectors
and the wiring harness of the ignition circuit.

Is any voltage present?

Goto Step 7

Goto Step 8

1. Turn the ignition OFF.

2. Repair the short to voltage between the DIS
ignition coil connector terminal B and the ECM
connector terminal D10.

3. Clear any diagnostic trouble codes (DTCs) from
the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Turn the ignition OFF.

2. Check the wires and the harnesses of the ignition
circuit for any damage that could cause an
intermittent short to voltage.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair any wire or connector terminal as needed.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the DIS ignition coil assembly.
3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -232 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1

Cyl.4 Cyl. 3 Cyl. 2

[ ] ]

1 Fuse | /P
| 15A ¢ F15 1 Fuse
[ S _1 Block
PNK D
3 NC301 PNK
PNKI c
6 T0105
BLK
~a105

DIS
— " — Ignition
I T Coil
Coil Driver |—
4 4
B A
WHT BRN
5y _ ____ 70, C105
WHT BRN
C14 l___Di14
EST A ESTB 1 Electronic Control

_1Module (ECM)

A202F045

DIAGNOSTIC TROUBLE CODE (DTC) 42
ELECTRONIC SPARK TIMING “A” SHORTED TO BATTERY
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The direct ignition system (DIS) ignition colil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 42 Will Set When

e The ECM receives voltage greater than 12 volts
through the EST “A” line while reference pulses are
received by the ECM from the crankshaft position
sensor.

o This error occurs over 6 times.

Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals,
a poor terminal-to-wire connection, or a damaged
wiring harness.

o |f the connections and the harness are OK, connect
a digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks both the EST “A” and the ground
from the ECM.

6. A short to voltage that is intermittent may be at fault
in the EST “A” wire from the ECM.

11. If there are not any problems in the wiring of the
circuit, yet no output from the ECM, the ECM is

faulty.
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ENGINE CONTROLS 1F -233

DTC 42 - Electronic Spark Timing “A” Shorted to Battery

(1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the direct ignition system (DIS)
ignition coil connector.

2. Check the DIS ignition coil connector terminals to
ensure that the terminals are correctly installed
and none of them are touching.

Is the problem found?

Go to Step 9

Goto Step 3

1. Measure the voltage between terminal B and
terminal C of the DIS ignition coil connector.

2. Crank the engine.
Does the voltage fluctuate within the values specified?

0.2-2.0v

Go to Step 10

Goto Step 4

1. Turnthe ignition OFF.
2. Disconnect the electronic control module (ECM)
white connector.

3. Checkfor any damaged pins or terminals at the
ECM connector terminal C14 or near terminal C14.

Is the problem found?

Go to Step 9

Goto Step 5

1. Turn the ignition ON.
2. Measure the voltage at the DIS ignition coil
connector terminal B.

Is any voltage present?

Goto Step 7

Goto Step 6

Measure the voltage at the DIS ignition coil
connector terminal B while moving the connectors
and the wiring harness of the ignition circuit.

Is any voltage present?

Goto Step 7

Goto Step 8

1. Turn the ignition OFF.

2. Repair the short to voltage between the DIS
ignition coil connector terminal B and the ECM
connector terminal C14.

3. Clear any diagnostic trouble codes (DTCs) from
the ECM.

4. Perform the Diagnostic System Check.

Is the repair complete?

System OK

1. Turn the ignition OFF.

2. Check the wires and the harnesses of the ignition
circuit for any damage that could cause an
intermittent short to voltage.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair any wire or connector terminal as needed.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the DIS ignition coil assembly.
3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -234 ENGINE CONTROLS
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1

A202F028

DIAGNOSTIC TROUBLE CODE (DTC) 44
OXYGEN SENSOR LEAN (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The electronic control module (ECM) supplies a voltage
of about 450 millivolts between the ECM terminals
B11 and B10. The oxygen (O2) sensor varies the volt-
age within a range of about 1 volt if the exhaust is rich,
down to about 100 millivolts if the exhaust is lean. The
O, sensor is like an open circuit and produces no volt-
age when it is below 360°C (680°F). An open O, sensor
circuit or a cold O, sensor causes “open loop” operation.

DTC 44 Will Set When

e The engine has been running for at least 50 seconds.

o Diagnostic trouble codes (DTCs) 21, 22, 33, and 34
are not set.

The throttle angle is above 5 percent.
The coolant temperature is above 80°C (176°F).
The engine controls system is in closed loop.

The O, sensor voltage is below 200 millivolts for at
least 30 seconds.

Diagnostic Aids

o Normal scan tool voltage varies between 100 milli-
volts and 999 millivolts while in closed loop.

o Inspect the O, sensor wire. The O, sensor pigtail
may be positioned incorrectly and contacting the ex-
haust manifold.

o Check for an intermittent ground in the wire between
the O, sensor and the ECM.

e Perform an injector balance test to determine if a re-
stricted fuel injector may be causing the lean
running condition.

e Vacuum or crankcase leaks will cause a lean running
condition.

o An exhaust manifold gasket leak or a cracked ex-

haust manifold may cause outside air to be pulled into
the exhaust and past the sensor.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

2. Running the engine at 1,200 rpm keeps the O, sensor
hot so an accurate display voltage can be maintained.

4. If the O, sensor voltage stays fixed below 350 milli-
volts after disconnecting the O, sensor, there is either
a short to ground in the O, sensor wire to the ECM or
a faulty ECM.
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ENGINE CONTROLS 1F - 235

DTC 44 - Oxygen Sensor Lean (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

3. Run the engine at 1,200 rpm.

Does the scan tool read the oxygen (O,) sensor

voltage fixed below the value specified?

220 mv

Goto Step 3

Goto
“Diagnostic
Aids”

1. Disconnect the O, sensor connector.
2. Run the warm engine at idle.

Does the scan tool read O, sensor voltage within the
value specified?

350-550 mv

Goto
“Diagnostic
Aids”

Goto Step 4

1. Turn the ignition OFF.

2. Check the O, sensor signal wire between the O,
sensor and electronic control module (ECM)
connector terminal B11 for a short to ground.

Is the problem found?

Goto Step 5

Goto Step 6

1. Repair the wire or the connector terminal as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Road test the vehicle.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Replace the ECM.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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PPL

PPL

14 % C105
T

] 02
Oxygen (Oy) ! Signal
Sensor |
1 i
= ]

BLK
o 5 C104
__________ 02 1 Electronic
Ground : Control BLK
1 Module
I (ECM) 4 G105
1

A202F029

DIAGNOSTIC TROUBLE CODE (DTC) 44
OXYGEN SENSOR LEAN (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) supplies a voltage
of about 450 millivolts between the ECM terminals
D9 and C9. The oxygen (O,) sensor varies the voltage
within a range of about 1 volt if the exhaust is rich, down
to about 100 millivolts if the exhaust is lean. The O,
sensor is like an open circuit and produces no voltage
when it is below 360°C (680°F). An open O, sensor
circuit or a cold O, sensor causes “open loop” operation.
DTC 44 Will Set When

e The engine has been running for at least 60 seconds.
o Diagnostic trouble codes (DTCs) 21, 22, 33, and 34
are not set.

The throttle angle is above 5 percent.

The coolant temperature is above 70°C (158°F).
The engine controls system is in closed loop.

The O, sensor voltage is below 274 millivolts.

The conditions are present for 40 seconds.

Diagnostic Aids

o Normal scan tool voltage varies between 100 milli-
volts and 999 millivolts while in closed loop.

e Inspect the O, sensor wire. The O, sensor pigtail
may be positioned incorrectly and contacting the ex-
haust manifold.

o Check for an intermittent ground in the wire between
the O, sensor and the ECM.

® Perform an injector balance test to determine if
a restricted fuel injector may be causing the lean
running condition.

e Vacuum or crankcase leaks will cause a lean running
condition.

o An exhaust manifold gasket leak or a cracked ex-
haust manifold may cause outside air to be pulled into
the exhaust and past the sensor.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

2. Running the engine at 1,200 rpm keeps the O, sensor
hot so an accurate display voltage can be maintained.

4. If the O, sensor voltage stays fixed below 350 milli-
volts after disconnecting the O, sensor, there is either
a short to ground in the O, sensor wire to the ECM or
a faulty ECM.
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DTC 44 - Oxygen Sensor Lean (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

3. Run the engine at 1,200 rpm.

Does the scan tool read the oxygen (O,) sensor

voltage fixed below the value specified?

274 mv

Goto Step 3

Goto
“Diagnostic
Aids”

1. Disconnect the O, sensor connector.
2. Run the warm engine at idle.

Does the scan tool read O, sensor voltage within the
value specified?

350-550 mv

Goto
“Diagnostic
Aids”

Goto Step 4

1. Turn the ignition OFF.

2. Check the O, sensor signal wire between the O,
sensor and electronic control module (ECM)
connector terminal D9 for a short to ground.

Is the problem found?

Goto Step 5

Goto Step 6

1. Repair the wire or the connector terminal as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Road test the vehicle.
4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Replace the ECM.

2. Road test the vehicle.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1

A202F028

DIAGNOSTIC TROUBLE CODE (DTC) 45
OXYGEN SENSOR RICH (1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The electronic control module (ECM) supplies a voltage
of about 450 millivolts between the ECM terminals
B11 and B10. The oxygen (O2) sensor varies the volt-
age within a range of about 1 volt if the exhaust is rich,
down to about 100 millivolts if the exhaust is lean. The
O, sensor is like an open circuit and produces no volt-
age when it is below 360°C (680°F). An open O, sensor
circuit or a cold O, sensor causes “open loop” operation.

DTC 45 Will Set When

e The engine has been running for at least 50 seconds.

o Diagnostic trouble codes (DTCs) 21, 22, 33, and 34
are not set.

The throttle angle is above 5 percent.
The coolant temperature is above 80°C (176°F).
The engine controls system is in closed loop.

The O, sensor voltage is above 800 millivolts for at
least 30 seconds.

Diagnostic Aids

o Normal scan tool voltage varies between 100 milli-
volts and 999 millivolts while in closed loop.

® Fuel pressure that is too high may cause a rich
running condition.

o A leaking fuel pressure regulator diaphragm will
cause a rich running condition.

o Check for leaking fuel injectors by performing a fuel
injector balance test.

e An intermittent throttle position sensor output will
cause a rich running condition due to a false indica-
tion of the engine accelerating.

o A false rich indication due to silicone contamination of
the O, sensor. This will be indicated by the presence of
the DTC 45 accompanied by lean driveability condi-
tions and a powdery white deposit on the O, sensor.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. Running the engine at 1,200 rpm keeps the O, sensor
hot so an accurate display voltage can be maintained.

3. This step checks for the electronic control module
ability to read a simulated lean O, sensor signal.
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DTC 45 - Oxygen Sensor Rich (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

3. Run the engine at 1,200 rpm.

Does the scan tool read the oxygen (O,) sensor

voltage fixed above the value specified?

800 mv

Goto Step 3

Goto
“Diagnostic
Aids”

1. Disconnect the O, sensor connector and jumper
the connector terminal to ground on the side of
the electronic control module (ECM).

2. Run the warm engine at idle.

Does the scan tool read the O, sensor voltage be-

low the value specified?

350 mv

Goto
“Diagnostic
Aids”

Goto Step 4

1. Turn the ignition OFF.

2. Replace the ECM.

3. Road test the vehicle.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

DAEWOO T-100 BL3




1F -240 ENGINE CONTROLS

PPL

PPL

14 % C105
T

I 02
Oxygen (O») ! Signal
Sensor |
[ |
= ]

BLK
o 5 C104
__________ 02 1 Electronic
Ground : Control BLK
1 Module
I (ECM) 4 G105
1

A202F029

DIAGNOSTIC TROUBLE CODE (DTC) 45
OXYGEN SENSOR RICH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) supplies a voltage
of about 450 millivolts between the ECM terminals
D9 and C9. The oxygen (O,) sensor varies the voltage
within a range of about 1 volt if the exhaust is rich, down
to about 100 millivolts if the exhaust is lean. The O,
sensor is like an open circuit and produces no voltage
when it is below 360°C (680°F). An open O, sensor
circuit or a cold O, sensor causes “open loop” operation.

DTC 45 Will Set When

e The engine has been running for at least 60 seconds.

o Diagnostic trouble codes (DTCs) 21, 22, 33, and 34
are not set.

The throttle angle is above 5 percent.

The coolant temperature is above 70°C (158°F).
The engine controls system is in closed loop.
The O, sensor voltage is above 865 millivolts.

These conditions are present for more than 10 sec-
onds.

Diagnostic Aids

o Normal scan tool voltage varies between 100 milli-
volts and 999 millivolts while in closed loop.

o Fuel pressure that is too high may cause a rich
running condition.

o A leaking fuel pressure regulator diaphragm will
cause a rich running condition.

e Check for leaking fuel injectors by performing a fuel
injector balance test.

e An intermittent throttle position sensor output will
cause a rich running condition due to a false indica-
tion of the engine accelerating.

o A false rich indication due to silicone contamination of
the O, sensor. This will be indicated by the presence of
the DTC 45 accompanied by lean driveability condi-
tions and a powdery white deposit on the O, sensor.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

2. Running the engine at 1,200 rpm keeps the O, sensor
hot so an accurate display voltage can be maintained.

3. This step checks for the electronic control module
ability to read a simulated lean O, sensor signal.
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DTC 45 - Oxygen Sensor Rich (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Run the engine until it reaches operating
temperature.

3. Run the engine at 1,200 rpm.

Does the scan tool read the oxygen (O,) sensor
voltage fixed above the value specified?

800 mv

Goto Step 3

Goto
“Diagnostic
Aids”

1. Disconnect the O, sensor connector and jumper
the connector terminal to ground on the side of
the electronic control module (ECM).

2. Run the warm engine at idle.

Does the scan tool read the O, sensor voltage be-

low the value specified?

350 mv

Goto
“Diagnostic
Aids”

Goto Step 4

1. Turn the ignition OFF.

2. Replace the ECM.

3. Road test the vehicle.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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DIAGNOSTIC TROUBLE CODE (DTC) 49
BATTERY VOLTAGE TOO HIGH (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) monitors the
battery voltage at the ECM connector terminal C16. If
the ECM detects voltage above the tolerance, the
diagnostic trouble code (DTC) 49 will be set.

DTC 49 Will Set When

e The battery voltage (ADBAT) is greater than 17.2
volts for more than 2 seconds.

Diagnostic Aids

e Charging the battery with a battery charger and
starting the engine may set the DTC 49.

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, poor terminal-to-wire connection,
or a damaged harness.

o [f the connections and the wiring harness check OK,
monitor the battery voltage display on the scan tool
while moving related connectors. If the fault is in-
duced, the battery voltage will abruptly change. This
may help to isolate the location of the problem.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. If the scan tool is showing incorrect battery voltage,
the ECM is at fault.

DTC 49 - Battery Voltage Too High (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action

Value(s) Yes No

Was the Diagnostic System Check performed?

Goto
- “Diagnostic
Goto Step2 |System Check”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

1,200 rpm.
3. Monitor the battery voltage on the scan tool.
Is the voltage at or above the value specified?

2. Start the engine and raise the engine speed to

17.2v Goto Step 3 Goto Step 4

Measure the voltage across the battery.
Is the voltage at or above the value specified?

17.2v Goto Step 5 Goto Step 6

1. Turn the headlamps ON.

2. Turn the air conditioning (A/C) ON.

3. Turn the blower switch to HIGH.

4. Raise the engine speed to 2,000 rpm.

5. Monitor the battery voltage on the scan tool.
Is the voltage at or above the value specified?

Goto
“Diagnostic
Aids”

17.2v Goto Step 5

1. Turn the ignition OFF.
needed.

the electronic control module (ECM).
4. Perform the Diagnostic System Check.
Is the repair complete?

2. Repairthe generator or the generator circuit as

5 3. Clear any diagnostic trouble codes (DTCs) from

System OK

1. Turn the ignition OFF.

2. Replace the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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DIAGNOSTIC TROUBLE CODE (DTC) 51
ECM ERROR (CHECKSUM OR KKPGMID ERROR)
(1.3L AND 1.5L SOHC IEFI-6, 1.3L SOHC AND 1.6L DOHC ITMS-6F)

DTC Will Set When Test Description

e KKPGMID is not set into $95 for the IEFI-6 ($99 for The number(s) below refer to step(s) on the diagnostic
the ITMS-6F), or the calculated CHECKSUM is not table.

consistent with the KKSUM. 2. A programmable read-only memory (PROM) that is
incorrectly installed will set the diagnostic trouble
code (DTC) 51.

DTC 51 - ECM Error (CHECKSUM or KKPGMID Error)

Step Action Value(s) Yes No

Was the Diagnostic System Check performed? Goto

1 - “Diagnostic

Goto Step2 |System Check”

Check that all of the programmable read-only

2 memory (PROM) pins are fully inserted in the sock- -
et. Goto Step 3 Go to Step 4
Is the problem found?
1. Install the PROM correctly in the socket.
2. Clear any diagnostic trouble codes (DTCs) from

3 the electronic control module (ECM). - Goto
3. Check for the presence of any DTCs. “Diagnostic
Does the DTC 51 reappear? Goto Step4 |System Check”
1. Replace the PROM.

4 2. Clear any DTCs from the ECM. _Go to _
3. Check for the presence of any DTCs. - “Diagnostic
Does the DTC 51 reappear? GotoStep5 |System Check”
1. Replace the ECM.

5 2. Clear any DTCs from the ECM.
3. Perform the Diagnostic System Check. B -
Is the repair complete? System OK

DAEWOO T-100 BL3



1F -244 ENGINE CONTROLS

(Serial Data)

i I Electronic
: : Control
1 Jl Module
IB? (IEFI-6) or D11 (ITMS-6F)
BLK/WHT
c2107, 17
TBLKNVHT

BLK/WHT

' | Diagnostic Link
I 1 (ALDL)

A209T007

DIAGNOSTIC TROUBLE CODE (DTC) 53 ECM IMMOBILIZED ERROR
(1.3L AND 1.5L SOHC IEFI-6, 1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

When the ignition is turned ON, the key is tested by the
immobilizer anti-theft system. While the key code is be-
ing read by the immobilizer control unit, the engine can
start and run with any key that will turn the lock cylinder.
The key code is read and compared with key codes that
have been stored in the memory of the immobilizer con-
trol unit. If a valid key is detected, the immobilizer control
unit sends a serial data release message to the elec-
tronic control module (ECM). Included in the release
message is an identification (ID) code which assures
that neither the immobilizer control unit nor the ECM
have been substituted to defeat the system. If the ECM
receives an invalid release message, the ECM performs
the following actions:

o Disables the fuel injector circuit.

e Disables the fuel pump circuit.

DTC 53 Will Set When

o The ECM does not receive the signal from the immo-
bilizer control module within .562 seconds when the
vehicle is stationary, or within 1.5 seconds when the
vehicle is moving.

e The ECM receives an incorrect release message
from the immobilizer control unit more than five times.

The above conditions are maintained until the ignition is
switched OFF.
DTC 53 Will Clear When

o The ignition switch is turned OFF or the scan tool
CLEAR CODES command is issued.
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DTC 53 - ECM Immobilized Error (1.3L and 1.5L SOHC IEFI-6,
1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value Yes No
Connect the scan tool using the following procedure:
1. Insert the immobilizer data cartridge into the scan
tool.
2. Turn the ignition switch OFF.
3. Connect the scan tool to the assembly line .
1 diagnostic link (ALDL).
4. Connect the scan tool’s power cord to the cigar Go to
lighter socket. Section 9T, ImC
5. Turn the ignition ON, but do not start the engine. mobilizer AntiC
Is communication established between the scan tool Theft
and the immobilizer control unit? Go to Step 2 System
1. Select SYSTEM DIAGNOSIS from the scan tool Goto i
menu. Section 9T, ImC
2 2. Read the KEY STATUS message. - mobilizer AntiC
Does the KEY STATUS message indicate POS NR Theft
(position number) 00? System Goto Step 3
1. Select SYSTEM DIAGNOSIS from the scan tool
menu. Goto ,
3 2. Read the IMMO & ECM ID CODE (immobilization - Section 9T, ImC
and electronic control module identification code) mobilizer AntiC
message. Theft
Does the ID CODE DIFFERENT message appear? System Go to Step 4
Check for an open serial data wire between the
4 immobilizer control unit and the electronic control -
module (ECM).
Is the circuit open? Goto Step 5 Goto Step 6
Repair the open serial data wire between the ECM
5 and the immobilizer control unit. - -
Is the repair complete? System OK
1. Replace the ECM.
6 2. Reprogram the ID code. - -
Is the repair complete? System OK
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I— ____________________________________________________________________ 1
: i Electronic
| COAdjuster CO Adjuster i Control
I (Leaded) (Leaded) CO Adjuster (Leaded) CO Adjuster (Leaded) | Module
| Signal Ground Ground Reference ! (ECM)
D2 c9 I 5 B2 I 5 B A DBI
BLK BLK BLK A LT BLU/BLK
C104 | C105 co
= G105 1 Adjuster
C (Leaded)
PPL T
A302F198
DIAGNOSTIC TROUBLE CODE (DTC) 54
CO ADJUST ERROR (1.3L AND 1.5L SOHC IEFI-6)
Circuit Description Diagnostic Aids
The CO adjuster is only used on vehicles that use leaded o Inspect the electronic control module (ECM) wiring
fuel. The CO adjuster is used in place of the O, sensor. hamess connectors for improper mating, broken
DTC 54 Will Set When locks, improperly formed or damaged terminals, a poor

. . terminal-to-wire connection, or a damaged hamess.
e The engine control system is in open loop.

o The CO potentiometer is greater than 250 counts or
less than 5 counts.

DTC 54 - CO Adjust Error (1.3L and 1.5L SOHC IEFI-6)

Step Action Value(s) Yes No
Was the Diagnostic System Check performed? Goto
1 - “Diagnostic

Goto Step2 |System Check”

Adjust the CO adjuster.

Is the CO adjustable and in proper adjustment? System OK Go to Step 3

1. To check the ability of the electronic control
module (ECM) to provide a 5-volt supply to the
CO adijuster, begin by turning the ignition OFF.

2. Disconnect the electrical connector at the CO

3 adjuster.

3. Turn the ignition ON.

4. Measure the voltage between the CO adjuster
terminal A and ground.

Does the voltage measure within the value specified? 4.5-55v Goto Step 7 Goto Step 4

1. Turn the ignition OFF.

2. Check for a short to battery voltage, a short to

a ground, or an open in the wire between the CO
adjuster terminal A and the ECM connector -

terminal B8.

Is the problem found? Goto Step 8 Goto Step 7
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DTC 54 - CO Adjust Error (1.3L and 1.5L SOHC IEFI-6) (Cont’d)

Step

Action

Value(s)

Yes

No

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Check for a short to battery voltage, a short to
ground, or an open in the wire between the CO
adjuster terminal C and the ECM connector terminal
B11.

Is the problem found?

Goto Step 8

Go to Step 9

Check for a short to battery voltage, a short to
ground, or an open in the wire between the CO ad-
juster terminal B and the ECM connector terminal
A1l

Is the problem found?

Goto Step 8

Goto Step 6

1. Repair the wire or the connector terminal, as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Disconnect the electrical connector at the CO
adjuster.

2. Measure the resistance between terminal A and
terminal B of the CO adjuster.

Is the resistance the value specified?

12.6 W

Go to Step 10

Go to Step 11

10

To check the ability of the CO adjuster to vary the
resistance in the circuit, begin by measuring the re-
sistance between terminal A and terminal C of the
CO adjuster.

Does the resistance vary with the turn of the CO
adjuster screw?

Go to Step 12

Go to Step 11

1"

1. Replace the CO adjuster.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

12

Check for an open or a short to battery voltage be-
tween terminal B10 of the ECM and ground.

Is the problem found?

Goto Step 8

Goto Step 5
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1
: Electronic
CO Adjuster CO Adjuster : Control
{Leaded) (Leaded) CO Adijuster (Leaded) CO Adjuster (Leaded) | Module
Signal Ground Ground Reference 1 (ECM)
B10 Al1 B8
BLK 5_ BLK | ORN/BLK B :A ||_T BLU/BLK
NS U/l
C104 CcO
= G105 Adjuster
(Leaded)

A302F199

Circuit Description
The CO adjuster is only used on vehicles that use leaded

DIAGNOSTIC TROUBLE CODE (DTC) 54
CO ADJUST ERROR (1.3L SOHC AND 1.6L DOHC ITMS-6F)

fuel. The CO adjuster is used in place of the O, sensor.
DTC 54 Will Set When
e The engine control system is in open loop.

o CO potentiometer is greater than 250 counts or less
than 5 counts.

Diagnostic Aids
o Inspect the electronic control module (ECM) wiring

hamess connectors for improper mating, broken
locks, improperly formed or damaged terminals, a poor
terminal-to-wire connection, or a damaged hamess.

DTC 54 - CO Adjust Error (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s) Yes No

Was the Diagnostic System Check performed?

Goto
- “Diagnostic
Goto Step2 |System Check”

Adjust the CO adjuster.
Is the CO adjustable and in proper adjustment?

System OK Goto Step 3

1. To check the ability of the electronic control
module (ECM) to provide a 5-volt supply to the
CO adijuster, begin by turning the ignition OFF.

2. Disconnect the electrical connector at the CO
adjuster.

3. Turn the ignition ON.

4. Measure the voltage between the CO adjuster
terminal A and ground.

Does the voltage measure within the value specified?

4.5-55v Goto Step 7 Goto Step 4

1. Turn the ignition OFF.

2. Check for a short to battery voltage, a short to
ground, or an open in the wire between the CO
adjuster terminal A and the ECM connector
terminal D8.

Is the problem found?

Goto Step 8 Goto Step 7
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DTC 54 - CO Adijust Error (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Check for a short to battery voltage, a short to
ground, or an open in the wire between the CO
adjuster terminal C and the ECM connector
terminal D2.

Is the problem found?

Goto Step 8

Go to Step 9

Check for a short to battery voltage, a short to
ground, or an open in the wire between the CO
adjuster terminal B and the ECM connector terminal
B2.

Is the problem found?

Goto Step 8

Goto Step 6

1. Repair the wire or the connector terminal, as
needed.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Disconnect the electrical connector at the CO
adjuster.

2. Measure the resistance between terminal A and
terminal B of the CO adjuster.

Is the resistance the value specified?

12.6 W

Go to Step 10

Go to Step 11

10

To check the ability of the CO adjuster to vary the
resistance in the circuit, begin by measuring the
resistance between terminal A and terminal C of the
CO adjuster.

Does the resistance vary with the turn of the CO
adjuster screw?

Go to Step 12

Go to Step 11

1"

1. Replace the CO adjuster.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

12

Check for an open or a short to battery voltage
between terminal C9 of the ECM and ground.

Is the problem found?

Goto Step 8

Goto Step 5
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DIAGNOSTIC TROUBLE CODE (DTC) 55
EEPROM OR CONFIG REG ERROR (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) utilizes an elec-
tronically erasable programmable read-only memory
(EEPROM). The EEPROM contains program informa-
tion and the calibrations required for engine diagnostics
operation.

DTC 55 Will Set When

o Microprocessor configuration register is not equal to
$0B.

Diagnostic Aids

The diagnostic trouble code (DTC) 55 indicates that
the contents of the EEPROM have changed since the
ECM was programmed. The only possible repair is ECM
replacement. Remember to program the replacement
ECM with the correct software and calibration for the ve-
hicle.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

2. When the ECM is being replaced, the new ECM must
be programmed.

DTC 55 - EEPROM or Config Reg Error (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Determine whether the Diagnostic System Check Goto
1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? GotoStep2 [System Check”

2 2. Perform the Diagnostic System Check.
Is the repair complete?

1. Replace the electronic control module (ECM).

System OK
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l Hot in Run, Bulb Test or Start l

PNK

S e

RED/WHT
C301
IRED/WHT

Cc104
1

2

9

1

Controlled
Canister

H Purge
(CCP)

Solenoid

RED/WHT

DK BLU

1
i
L

DK BLU
Electronic

A202F049

DIAGNOSTIC TROUBLE CODE (DTC) 61
CCP SOLENOID SHORTED TO GROUND (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

Evaporative canister purge is controlled by the electronic
control module (ECM). The ECM applies a ground to the
controlled canister purge (CCP) solenoid. The ECM de-
termines when to activate the CCP solenoid depending
on operating conditions, including throttle position, en-
gine speed, coolant temperature, and ambient tempera-
ture.

DTC 61 Will Set When

e A short to ground condition exits.
e This condition is present for more than 2 seconds.

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, or a damaged harness.

If the connections and the wiring harness are in good
condition, connect a test light between the CCP sole-
noid connector terminal 2 and battery positive while
moving related connectors. If the fault is induced, the
test light will turn on. This may help to isolate the
location of an intermittent problem.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

2. With the ignition OFF, the ECM should not be apply-
ing ground to the CCP solenoid.

3. If the test light is still on after disconnecting the ECM
red connector, the wire between the CCP solenoid
and the ECM is shorted to ground. If the test light
goes off, the ECM is at fault.
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ENGINE CONTROLS 1F -253

DTC 61 - CCP Solenoid Shorted to Ground (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Determine whether the Diagnostic System Check Goto
1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? GotoStep2 [System Check”

1. Disconnect the controlled canister purge (CCP)
solenoid connector.

2 2. Connect a test light between the CCP solenoid - Goto
connector terminal 2 and battery positive. ‘Diagnostic
Is the test light on? Goto Step 3 Aids”

Disconnect the electronic control module (ECM) red
3 connector. -

Is the test light on? Goto Step 4 Goto Step 5
1. Repair the short to ground in the wire between

the CCP solenoid connector terminal 2 and the
ECM connector terminal A13.

4 2. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Replace the ECM.
5 2. Perform the Diagnostic System Check. - -
Is the repair complete? System OK
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1F -254 ENGINE CONTROLS

l Hot in Run, Bulb Test or Start l

PNK

S e

RED/WHT
C301
IRED/WHT

Cc104
1

2

9

1

Controlled
Canister

H Purge
(CCP)

Solenoid

RED/WHT

DK BLU

1
i
L

DK BLU
Electronic

A202F049

DIAGNOSTIC TROUBLE CODE (DTC) 62

CCP SOLENOID SHORTED TO BATTE

Circuit Description

Evaporative canister purge is controlled by the electronic
control module (ECM). The ECM applies a ground to the
controlled canister purge (CCP) solenoid. The ECM de-
termines when to activate the CCP solenoid depending
on operating conditions, including throttle position, en-
gine speed, coolant temperature, and ambient tempera-
ture.

DTC 62 Will Set When

e A short to battery voltage condition exits.
e This condition is present for more than 2 seconds.

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, or a damaged harness.

RY (1.3L SOHC AND 1.6L DOHC ITMS-6F)

If the connections and the wiring harness are in good
condition, connect a test light between the CCP sole-
noid connector terminal 2 and battery positive while
moving related connectors. If the fault is induced, the
test light will turn on. This may help to isolate the
location of an intermittent problem.

Test Description
The number(s) below refer to step(s) on the diagnostic
table.

4. If the test light is still on after disconnecting the ECM
red connector, the wire between the CCP solenoid
and the ECM is shorted to voltage. If the test light
goes off, the ECM is at fault.
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ENGINE CONTROLS 1F - 255
DTC 62 - CCP Solenoid Shorted to Battery (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Determine whether the Diagnostic System Check Goto
1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? Goto Step2 |System Check”

1. Disconnect the controlled canister purge (CCP)
solenoid connector.

2 2. Measure the resistance of the CCP solenoid.
Does the resistance measure near the value

specified? [ OW Goto Step 6 Goto Step 3
1. Disconnect the CCP solenoid connector.
3 2. Connect a test light between the CCP solenoid Goto
connector terminal 2 and ground. - “Diagnostic
Is the test light on? Goto Step 4 Aids”

Disconnect the electronic control module (ECM) red
4 connector. -

Is the test light on? Goto Step 5 Goto Step 7
1. Repair the short to voltage in the wire between

the CCP solenoid connector terminal 2 and the
ECM connector terminal A13.

5 2. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Replace the CCP solenoid.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK
1. Replace the ECM.
7 2. Perform the Diagnostic System Check. - -
Is the repair complete? System OK
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1F -256 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1
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_rwvx_l l_rwv\_ Ignition
I T Coil
Coil Driver |—
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B A
WHT BRN

1 Electronic Control
_1Module (ECM)

A202F044

DIAGNOSTIC TROUBLE CODE (DTC) 63
ELECTRONIC SPARK TIMING “B” SHORTED TO GROUND
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The direct ignition system (DIS) ignition colil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 63 Will Set When

o If connections and the harness are OK, connect a

digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description
The number(s) below refer to step(s) on the diagnostic

table.

o No voltage is supplied by the ECM through the EST
‘B” line while reference pulses are received by the
ECM from the crankshaft position sensor.

o This error occurs over 10 times.
Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals, a
poor terminal-to-wire connection, or a damaged wiring
harness.

3. This step checks both the EST “B” and the ground
from the ECM.

6. An open circuit or short to ground that is intermittent
may be at fault in the EST “B” wire from the ECM.

11. If there are not any problems in the wiring of the

circuit, yet no output from the ECM, the ECM is
faulty.
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ENGINE CONTROLS 1F - 257

DTC 63 - Electronic Spark Timing “B” Shorted to Ground (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

1

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the direct ignition system (DIS)
ignition coil connector.

2. Check the DIS ignition coil connector terminals to
ensure that the terminals are correctly installed
and none of them are touching.

Is the problem found?

Go to Step 9

Goto Step 3

1. Connect a voltmeter between terminal A and
terminal C of the DIS ignition coil.

2. Crank the engine.
Does the voltage fluctuate within the values specified?

0.2-2.0v

Goto Step 4

Go to Step 10

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
white connector.

3. Check for any damaged pins or terminals at the
ECM connector terminal C3 or near terminal C3.

Is the problem found?

Go to Step 9

Goto Step 5

Check for an open or short to ground between the
DIS ignition coil connector terminal A and the ECM
connector terminal C3.

Is the problem found?

Goto Step 7

Goto Step 6

Check for an open or short to ground between the
DIS ignition coil connector terminal A and the ECM
connector terminal C3 while moving the connectors
and the wiring harness of the ignition circuit.

Is the problem found?

Goto Step 7

Goto Step 8

1. Repair the open or short to ground between the
DIS ignition coil connector terminal A and the
ECM connector terminal C3.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

Check the wires and wiring harnesses of the ignition
circuit for any damage that could cause an intermit-
tent open or short to ground.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair any wire or connector terminal as needed.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the DIS ignition coil assembly.
3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -258 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1
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Coil Driver |—
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B A
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WHT BRN
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EST A ESTB 1 Electronic Control

_1Module (ECM)

A202F045

DIAGNOSTIC TROUBLE CODE (DTC) 63
ELECTRONIC SPARK TIMING “B” SHORTED TO GROUND
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The direct ignition system (DIS) ignition colil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 63 Will Set When

o No voltage is supplied by the ECM through the EST
‘B” line while reference pulses are received by the
ECM from the crankshaft position sensor.

o This error occurs over 6 times.

Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals, a
poor terminal-to-wire connection, or a damaged wiring
harness.

o If connections and the harness are OK, connect a
digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks both the EST “B” and the ground
from the ECM.

6. An open circuit or short to ground that is intermittent
may be at fault in the EST “B” wire from the ECM.

11. If there are not any problems in the wiring of the
circuit, yet no output from the ECM, the ECM is

faulty.
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ENGINE CONTROLS 1F -259

DTC 63 - Electronic Spark Timing “B” Shorted to Ground (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the direct ignition system (DIS)
ignition coil connector.

2. Check the DIS ignition coil connector terminals to
ensure that the terminals are correctly installed
and none of them are touching.

Is the problem found?

Go to Step 9

Goto Step 3

1. Connect a voltmeter between terminal A and
terminal C of the DIS ignition coil.

2. Crank the engine.
Does the voltage fluctuate within the values specified?

0.2-2.0v

Goto Step 4

Go to Step 10

1. Turnthe ignition OFF.

2. Disconnect the electronic control module (ECM)
white connector.

3. Checkfor any damaged pins or terminals at or near
the ECM connector terminal D14.

Is the problem found?

Go to Step 9

Goto Step 5

Check for an open or short to ground between the DIS
ignition coil connector terminal A and the ECM con-
nectorterminal D14.

Is the problem found?

Goto Step 7

Goto Step 6

Check for an open or short to ground between the DIS
ignition coil connector terminal A and the ECM con-
nector terminal D14 while moving the connectors and
the wiring harness of the ignition circuit.

Is the problem found?

Goto Step 7

Goto Step 8

1. Repair the open or short to ground between the
DIS ignition coil connector terminal A and the
ECM connector terminal D14.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Check the wires and wiring harnesses of the ignition
circuit for any damage that could cause an intermittent
open or short to ground.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair any wire or connector terminal as needed.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the DIS ignition coil assembly.
3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -260 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1
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WHT BRN
D10\ ____C3
_______________ 1 Electronic Control
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A202F044

DIAGNOSTIC TROUBLE CODE (DTC) 64
ELECTRONIC SPARK TIMING “A” SHORTED TO GROUND
(1.3L AND 1.5L SOHC IEFI-6)

Circuit Description

The direct ignition system (DIS) ignition colil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 64 Will Set When

o No voltage is supplied by the ECM through the EST
“A” line while reference pulses are received by the
ECM from the crankshaft position sensor.

o This error occurs over 10 times.

Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals, a
poor terminal-to-wire connection, or a damaged wiring
harness.

o If connections and the harness are OK, connect a
digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks both the EST “A” and the ground
from the ECM.

6. An open circuit or short to ground that is intermittent
may be at fault in the EST “A” wire from the ECM.

11. If there are not any problems in the wiring of the
circuit, yet no output from the ECM, the ECM is

faulty.
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ENGINE CONTROLS 1F - 261

DTC 64 - Electronic Spark Timing “A” Shorted to Ground (1.3L and 1.5L SOHC IEFI-6)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the direct ignition system (DIS)
ignition coil connector.

2. Check the DIS ignition coil connector terminals to
ensure that the terminals are correctly installed
and none of them are touching.

Is the problem found?

Go to Step 9

Goto Step 3

1. Connect a voltmeter between terminal B and
terminal C of the DIS ignition coil.

2. Crank the engine.
Does the voltage fluctuate within the values specified?

0.2-2.0v

Goto Step 4

Go to Step 10

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
white connector.

3. Checkfor any damaged pins or terminals at the
ECM connector terminal D10 or near terminal D10.

Is the problem found?

Go to Step 9

Goto Step 5

Check for an open or short to ground between the
DIS ignition coil connector terminal B and the ECM
connector terminal D10.

Is the problem found?

Goto Step 7

Goto Step 6

Check for an open or short to ground between the
DIS ignition coil connector terminal B and the ECM
connector terminal D10 while moving the connectors
and the wiring harness of the ignition circuit.

Is the problem found?

Goto Step 7

Goto Step 8

1. Repair the open or short to ground between the
DIS ignition coil connector terminal B and the
ECM connector terminal D10.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Check the wires and wiring harnesses of the ignition
circuit for any damage that could cause an intermit-
tent open or short to ground.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair any wire or connector terminal as needed.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the DIS ignition coil assembly.
3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -262 ENGINE CONTROLS

| Hot in Run, Bulb Test or Start |

Cyl. 1
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B A
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WHT BRN
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EST A ESTB 1 Electronic Control

_1Module (ECM)

A202F045

DIAGNOSTIC TROUBLE CODE (DTC) 64
ELECTRONIC SPARK TIMING “A” SHORTED TO GROUND
(1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The direct ignition system (DIS) ignition colil is supplied
with battery voltage when the ignition is ON. The elec-
tronic control module (ECM) triggers the circuit for the
DIS ignition coil. Voltage is then induced in the secondary
portion of the DIS ignition coil. Control of the DIS ignition
coil is monitored separately for the two electronic spark
timing (EST) lines.

DTC 64 Will Set When

o No voltage is supplied by the ECM through the EST
“A” line while reference pulses are received by the
ECM from the crankshaft position sensor.

o This error occurs over 6 times.

Diagnostic Aids

o Inspect the ECM harness connectors for backed-out
terminals, improperly formed or damaged terminals, a
poor terminal-to-wire connection, or a damaged wiring
harness.

o If connections and the harness are OK, connect a
digital voltmeter or an oscilloscope between the af-
fected terminal and ground while moving the related
connectors and the wiring harness. If the fault is in-
duced, the voltage reading or the scope pattern will
change.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

3. This step checks both the EST “A” and the ground
from the ECM.

6. An open circuit or short to ground that is intermittent
may be at fault in the EST “A” wire from the ECM.

11. If there are not any problems in the wiring of the
circuit, yet no output from the ECM, the ECM is

faulty.
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ENGINE CONTROLS 1F -263

DTC 64 - Electronic Spark Timing “A” Shorted to Ground (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s)

Yes

No

Was the Diagnostic System Check performed?

Go to Step 2

Goto
“Diagnostic
System Check”

1. Disconnect the direct ignition system (DIS)
ignition coil connector.

2. Check the DIS ignition coil connector terminals to
ensure that the terminals are correctly installed
and none of them are touching.

Is the problem found?

Go to Step 9

Goto Step 3

1. Connect a voltmeter between terminal B and
terminal C of the DIS ignition coil.

2. Crank the engine.
Does the voltage fluctuate within the values specified?

0.2-2.0v

Goto Step 4

Go to Step 10

1. Turn the ignition OFF.

2. Disconnect the electronic control module (ECM)
white connector.

3. Checkfor any damaged pins or terminals at the
ECM connector terminal C14 or near terminal C14.

Is the problem found?

Go to Step 9

Goto Step 5

Check for an open or short to ground between the
DIS ignition coil connector terminal B and the ECM
connector terminal C14.

Is the problem found?

Goto Step 7

Goto Step 6

Check for an open or short to ground between the
DIS ignition coil connector terminal B and the ECM
connector terminal C14 while moving the connectors
and the wiring harness of the ignition circuit.

Is the problem found?

Goto Step 7

Goto Step 8

1. Repair the open or short to ground between the
DIS ignition coil connector terminal B and the
ECM connector terminal C14.

2. Clear any diagnostic trouble codes (DTCs) from
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Check the wires and wiring harnesses of the ignition
circuit for any damage that could cause an intermit-
tent open or short to ground.

Is the problem found?

Go to Step 9

Go to Step 11

1. Repair any wire or connector terminal as needed.
2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

10

1. Turn the ignition OFF.

2. Replace the DIS ignition coil assembly.
3. Clear any DTCs from the ECM.

4. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Replace the ECM.
2. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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1F -264 ENGINE CONTROLS
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A202F051

DIAGNOSTIC TROUBLE CODE (DTC) 87
A/C CUT SHORTED TO GROUND (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

When the air conditioning (A/C) switch is turned ON,
the electronic control module (ECM) grounds the A/C
compressor relay to initiate A/C compressor operation.
Under various operating conditions, the ECM will inter-
rupt A/C compressor operation.

DTC 87 Will Set When

e A short to ground condition exits and is present for
more than 2 seconds.

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, ora damaged harness.

If the connections and the wiring harness are in good
condition, connect a test light between the A/C
compressor relay connector terminal 85 and battery
positive while moving related connectors. If the fault
is induced, the test light will turn on. This may help to
isolate the location of an intermittent problem.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

2. With the ignition OFF, the ECM should not be apply-
ing ground to the A/C compressor relay.

3. If the test light is still on after disconnecting the ECM
red connector, the wire between the A/C compressor
relay and the ECM is shorted to ground. If the test
light goes off, the ECM is at fault.
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ENGINE CONTROLS 1F - 265
DTC 87 - A/C Cut Shorted to Ground (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Determine whether the Diagnostic System Check Goto
1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? GotoStep2 |System Check”
1. Disconnect the air conditioning (A/C) compressor
relay.
2 2. Connect a test light between the A/C compressor - Goto
relay connector terminal 86 and battery positive. ‘Diagnostic
Is the test light on? Go to Step 3 Aids”

Disconnect the electronic control module (ECM) red
3 connector. -

Is the test light on? Goto Step 4 Goto Step 5
1. Repair the short to ground in the wire between

the A/C compressor relay connector terminal 86
and the ECM connector terminal A15.

4 2. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK

1. Replace the ECM.
5 2. Perform the Diagnostic System Check. - -
Is the repair complete? System OK
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1F -266 ENGINE CONTROLS
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A202F051

DIAGNOSTIC TROUBLE CODE (DTC) 88
A/C CUT SHORTED TO BATTERY (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

When the air conditioning (A/C) switch is turned ON,
the electronic control module (ECM) grounds the A/C
compressor relay to initiate A/C compressor operation.
Under various operating conditions, the ECM will inter-
rupt A/C compressor operation.

DTC 88 Will Set When

o A short to battery voltage condition exits and is
present for more than 2 seconds.

Diagnostic Aids

o Inspect the ECM wiring harness connectors for im-
proper mating, broken locks, improperly formed or
damaged terminals, a poor terminal-to-wire connec-
tion, ora damaged harness.

o |[f the connections and the wiring harness are in good
condition, connect a test light between the A/C com-
pressor relay connector terminal 85 and ground while
moving related connectors. If the fault is induced, the
test light will turn on. This may help to isolate the
location of an intermittent problem.

Test Description

The number(s) below refer to step(s) on the diagnostic

table.

4. If the test light is still on after disconnecting the ECM
red connector, the wire between the A/C compressor
relay and the ECM is shorted to voltage. If the test
light goes off, the ECM is at fault.
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DTC 88 - A/C Cut Shorted to Battery (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step Action Value(s) Yes No
Determine whether the Diagnostic System Check Goto
1 has been performed. - “Diagnostic
Was the Diagnostic System Check performed? Goto Step2 |System Check”
1. Disconnect the air conditioning (A/C) compressor
relay.
2 2. Measure the resistance between the A/C
compressor relay terminals 85 and 86.
Does the resistance measure near the value
specified? [ OW Go to Step 6 Go to Step 3
Connect a test light between the A/C compressor Goto
3 relay connector terminal 86 and ground. - ‘Diagnostic
Is the test light on? Go to Step 4 Aids”

Disconnect the electronic control module (ECM) red
4 connector. -

Is the test light on? Goto Step 5 Goto Step 7
1. Repair the short to voltage in the wire between

the A/C compressor relay connector terminal 86
and the ECM connector terminal A15.

5 2. Clear any diagnostic trouble codes (DTCs) from - -
the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete? System OK

1. Replace the A/C compressor relay.
2. Clear any DTCs from the ECM. - -
3. Perform the Diagnostic System Check.
Is the repair complete? System OK

1. Replace the ECM.
7 2. Perform the Diagnostic System Check. - -
Is the repair complete? System OK
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DIAGNOSTIC TROUBLE CODE (DTC) 93
QDM ERROR (1.3L SOHC AND 1.6L DOHC ITMS-6F)

Circuit Description

The electronic control module (ECM) is used to control
several components such as those illustrated above.
The ECM controls these devices through the use of a
quad-driver module (QDM). When the ECM is com-
manding a component on, the voltage potential of the
output circuit will be low (near 0 volts). When the ECM is
commanding the output circuit to a component off, the
voltage potential of the circuit will be high (near battery
voltage). The primary function of the QDM is to supply
the ground for the component being controlled.

The ECM has an internally protected QDM. This internal
protection can be compared to a circuit breaker. If too
much current flows in a controlled circuit, this type of
QDM turns itself off. This allows the QDM to survive a
shorted relay, solenoid, or wire. Repair the fault in the
output circuit and the QDM will return to normal opera-
tion. It is not necessary to replace the ECM unless it is
determined that the ECM itself is faulty.

Each QDM has a fault line which is monitored by the
ECM. The ECM will compare the voltage at the QDM
based on accepted values of the fault line. If the QDM
fault detection circuit senses a voltage other than the ac-
cepted value, the diagnostic trouble code (DTC) 93 will
be set.
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DTC 93 Will Set When

A QDM fault has been detected consecutively three
times.

Diagnostic Aids

Related symptoms of a QDM fault, such components
on all the time or never on, will isolate the problem
circuit.

Monitor the voltage at connector terminals shown
in the wiring diagram while moving related harness
connectors, including the ECM harness. This may
help in locating an intermittent condition.

Check for bent connector terminals at the ECM
connectors and the connectors of the relays and
solenoids.

o Check for bent pins at the ECM.
o If the DTC 93 reoccurs with no apparent connector

problem, replace the ECM.

Test Description

The number(s) below refer to step(s) on the diagnostic
table.

1.

. The ECM does not know which controlled circuit

caused the DTC 93. This step will go through each
of the circuits to determine which is at fault.

. By grounding the assembly line diagnostic link

(ALDL), this causes the ECM to actuate all relays
and solenoids.

. By removing the jumper from the ALDL, only the

ignition feed should be present to the relay or sole-
noid. The ECM should no longer be supplying a
ground to complete the circuit.

. With the ECM connectors disconnected, only a

short to ground in the wiring between the affected
component and the ECM will allow the test light to
turn on.

. If there are no problems found in the wiring and the

connections are OK, replace the affected relay or
solenoid.

If there is no ignition feed to the affected component,
check for a blown fuse or open in the wiring. If the
fuse is blown, locate and repair the short to ground
in that ignition feed circuit.

DTC 93 - QDM ERROR (1.3L SOHC and 1.6L DOHC ITMS-6F)

Step

Action

Value(s) Yes No

Was the Diagnostic System Check performed?

Goto
- “Diagnostic
Goto Step2 |System Check”

red connector.
2. Turn the ignition ON.
3. Connect an ammeter (set to 2 amp scale)

terminals and ground:
o A10 - Fan low relay.
A14 - Fan high relay.

A12 - Fuel pump relay.
A13 - Controlled canister purge (CCP)

1. Disconnect the electronic control module (ECM)

between each of the following ECM connector

A15 - Air conditioning (A/C) compressor relay.

solenoid.

Does the amperage of all circuits measure within the
value specified?

<0.75 amps
but not 0.0

amps

Goto
“Diagnostic
Aids”

Goto Step 3

1. Turn the ignition OFF.

2. Connect the ECM red connector.

3. Use the wiring diagram to determine the specific
component terminals to be tested.

4. Disconnect the relay/solenoid from the affected
circuit.

5. Jumper terminals A and B of the assembily line

diagnostic link (ALDL).

. Turn the ignition ON.

7. Connect a test light between the connector
terminals for the component of the affected circuit.

Is the test light on?

o

Goto Step 4

Goto Step 8
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DTC 93 - QDM ERROR (1.3L SOHC and 1.6L DOHC ITMS-6F) (Cont’d)

Step

Action

Value(s)

Yes

No

Remove the jumper from the ALDL.
Is the test light on?

Goto Step 5

Goto Step 7

1. Turn the ignition OFF.
2. Disconnect the ECM red connector.
3. Turn the ignition ON.

4. Connecta test light between the connector
terminals for the component of the affected circuit.

Is the test light on?

Goto Step 6

Go to Step 12

1. Turn the ignition OFF.

2. Repair the short to ground between the
component of the affected circuit and the ECM.

3. Connect the ECM red connector.

4. Clear any diagnostic trouble codes (DTCs) from
the ECM.

5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1. Turn the ignition OFF.
2. Check for poor connections and repair as needed.

3. If the connections are OK, replace the component
of the affected circuit.

4. Clear any DTCs from the ECM.
5. Perform the Diagnostic System Check.
Is the repair complete?

System OK

Connect the test light between the ignition feed con-
nector terminal for the component of the affected
circuit and ground.

Is the test light on?

Go to Step 9

Go to Step 11

1. Turn the ignition OFF.

2. Check for an open in the wiring between the
component of the affected circuit and the ECM.

Is the problem found?

Go to Step 10

Go to Step 12

10

1. Repair the open wire.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK

1"

1. Repair the open in the affected component
ignition feed circuit.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.

Is the repair complete?

System OK

12

1. Replace the ECM.

2. Clear any DTCs from the ECM.

3. Perform the Diagnostic System Check.
Is the repair complete?

System OK
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SYMPTOM DIAGNOSIS
IMPORTANT PRELIMINARY CHECKS

Important: Several symptom procedures call for a careful visual/physical inspection. Always perform the visual/physi-
cal test first. Visual inspections may lead to correcting a problem without further checks and can save valuable time.

Definition: The problem may or may not turn on the
service engine soon (SES) warning or store a diagnostic
trouble code (DTC).

Step Action Value(s) Yes No
Perform the Diagnostic System Check. Goto
1 Are any diagnostic trouble code(s) (DTCs) stored in - Appropriate
the electronic control module (ECM) memory? DTC Table Goto Step 2
1. Inspect all of the ECM ground connections.
2. Inspect all of the vacuum hoses for splits, kinks,
or improper connections.
3. Check for air leaks at all of the mounting areas of
2 the intake manifold sealing surfaces. - -
4. Inspect the ignition wires for cracking, hardness,
proper routing, or carbon tracking.
5. Inspect the wiring for proper connections, Goto
pinches, or cuts. Appropriate
Are all checks complete? Symptom Table
INTERMITTENTS

Important: Do not use the DTC tables for intermittent
problems. A fault must be present in order to locate the
problem. If a fault is intermittent, use of DTC tables may
result in the replacement of good parts.

Step

Action

Value(s)

Yes

No

Were the Important Preliminary Checks performed?

Go to Step 2

Goto
[Important
Preliminary
Checks”

1. Perform a careful inspection of any suspect
circuits.

2. Inspect for poor mating of the connector halves,
or terminals not fully seated into the connector
body.

3. Inspect for improperly formed or damaged
terminals.

4. Inspect for poor terminal-to-wire connections.
This requires removing the terminal from the
connector body to inspect it.

Are any problems present?

Goto Step 3

Goto Step 4

Repair the electrical connections as needed.
Is the repair complete?

System OK

Road test the vehicle with a voltmeter connected to
a suspected circuit or a scan tool connected to the

assembly line diagnostic link (ALDL).

Does the voltmeter or the scan tool indicate an ab-

normal voltage or scan reading?

Goto Step 5

Goto Step 6
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Intermittents (Cont’d)

Step

Action

Value(s)

Yes

No

Replace the sensor in the affected circuit, if a diag-
nostic trouble code (DTC) is stored for this circuit
(except for the DTCs 44 and 45).

Is the repair complete?

System OK

Does an intermittent service engine soon (SES)
warning or a DTC occur?

Goto Step 7

Goto Step 8

1. Check for a faulty relay, electronic control module
(ECM) driven solenoid, or switch.

2. Check for improper installation of electrical
devices, such as lights, two-way radios, electric
motors, etc.

3. Inspect the ignition control wires for proper
routing away from ignition wires, ignition system
components, and the generator.

4. Check for a short to ground in the SES circuit or
the ALDL ‘test” terminal.

5. Inspect the ECM ground connections.
6. Correct or repair the affected circuits as needed.
Is the repair complete?

System OK

1. Check for a loss of DTC memory.

2. Disconnect the throttle position sensor (TPS).
3. Run the engine at idle until the SES comes on.
4. Turn the ignition OFF.

Is DTC 22 stored in memory?

Go to Step 10

Go to Step 9

Replace the ECM.
Is the repair complete?

System OK

10

Does the vehicle stall while driving?

Go to Step 11

Go to Step 12

1"

Monitor the oxygen (O») sensor and the injector
base pulse width with the scan tool.

Does the scan tool display a steady low voltage
(about 0 mv) for the O, sensor with the control mod-
ule commanding an injector base pulse width of the
value specified?

8 ms

Go to Step 9

Go to Step 12

12

1. Check for an open diode across the air
conditioning (A/C) clutch and for other open
diodes.

2. Repair or replace any components as needed.
Is the repair complete?

System OK
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HARD START

Definition: The engine cranks OK, but does not start for
a long time. The engine eventually runs or may start and
immediately die.

Important: Ensure that the driver is using the correct
starting procedure. Before diagnosing, check service
bulletins for updates.

Step Action Value(s) Yes No
Were the Important Preliminary Checks performed? Goto
1 - “Important
Preliminary
Go to Step 2 Checks”
1. Connect the scan tool to the assembly line
diagnostic link (ALDL).
2. Check the coolant temperature sensor (CTS) and
the manifold air temperature (MAT) sensor using
the scan tool.
2 3. Compare the coolant temperature and the MAT
with the ambient temperature when the engine is
cold.
Do the CTS and the MAT readings differ from the
ambient temperature by more than the value speci-
fied? 3°C (5°F) Goto Step 3 Goto Step 4
1. Measure the resistance of the CTS and the MAT
Sensor.
2. Compare the resistance value to specifications
3 using the Temperature Vs. Resistance tables for - -
diagnostic trouble codes (DTCs) 14 and 23.
3. If the resistance is not the same, replace the
faulty sensor.
Is the repair complete? System OK
1. Check for a sticking throttle shaft or a binding
linkage that may cause a high throttle position
sensor (TPS) voltage. Repair or replace the parts
as needed.
4 2. Check the TPS voltage reading with the throttle
closed.
Does the voltage measure within the value speci-
fied? 0.4-0.8v Goto Step 5 Go to Step 26
1. Check the manifold absolute pressure (MIAP)
sensor response and accuracy. -
5 2. Replace the MAP sensor as needed.
Is the repair complete? System OK Go to Step 6
Check the fuel pump operation. Go to “Fuel
6 Does the fuel pump operate for the specified time Pump Relay
when the ignition switch is turned ON? 2 sec GotoStep7 | Circuit Check”
7 Check the fuel system pressure. 284-325 kPa
Is the fuel pressure within the specifications? (41-47 psi) | GotoStep29 | Goto Step8
8 Check for water contamination in the fuel.
Is the fuel contaminated? - GotoStep9 | Goto Step 10
9 Replace the contaminated fuel.
Is the repair complete? - System OK -
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Hard Start (Cont’d)

Step

Action

Value(s)

Yes

No

10

. Check the fuel injector driver circuit.

. Disconnect all of the fuel injector harness
connectors at the fuel injectors.

3. Connect an injector test light between the
harness terminals of each fuel injector connector.

4. Note the test light while cranking the engine.
Does the test light blink at all connectors?

N =

Go to Step 13

Go to Step 11

1"

Check the fuel injector driver wiring harness, the
connectors, and the connector terminals for the
proper connections.

Is the problem found?

Go to Step 12

Go to Step 30

12

Repair the wiring harness, the connector, or the con-
nector terminal as needed.

Is the repair complete?

System OK

13

Measure the resistance of each fuel injector. The
resistance will increase slightly at higher tempera-
tures.

Is the fuel injector resistance within the value speci-
fied at 20°C (68°F)?

11.6-124 W

Go to Step 15

Go to Step 14

14

Replace any fuel injector with a resistance that is out
of specifications.

Is the repair complete?

System OK

15

Perform an injector balance test.
Is the problem found?

Go to Step 16

Go to Step 17

16

Replace any restricted or leaking fuel injectors as
needed.

Is the repair complete?

System OK

17

1. Check for the proper ignition voltage output for
each cylinder with a spark tester.

2. Inspect the spark plugs for cracks, wear, improper
gap, burned electrodes, or heavy deposits.

3. Inspect the ignition wires for short conditions.

4. Inspect all of the ignition grounds for loose
connections.

5. Inspect the electronic control module (ECM) for
the proper operation.

Is the problem found?

Go to Step 18

Go to Step 19

18

Correct or replace any faulty ignition components.
Is the repair complete?

System OK

19

Does the engine misfire or cut out under load or at
idle?

Goto
“Ignition System
Check”

Go to Step 20

20

Does the engine start, but then immediately stall?

Go to Step 21

Go to Step 23

21

1. Remove the crankshaft position sensor (CPS).

2. Inspect for faulty connections and repair as
needed.

Is the problem found?

Go to Step 22

Go to Step 25

22

Repair the faulty connections as needed.
Is the repair complete?

System OK
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Hard Start (Cont’d)

Step

Action

Value(s)

Yes

No

23

. Check for the proper valve timing.
. Check the cylinder compression.

3. Inspect the pushrods, the rocker arms, the valve
springs, and the camshaft lobes for excessive
wear.

4. Inspect the intake manifold and the exhaust
manifold passages for casting flash.

Is the problem found?

N =

Go to Step 24

Go to Step 25

24

Repair or replace any components as needed.
Is the repair complete?

System OK

25

Check the idle air control (IAC) valve operation. Re-
pair or replace components as needed.

Is the repair complete?

System OK

26

Check the base idle setting of the throttle body.
Is the base idle setting properly adjusted?

Go to Step 27

Go to Step 28

27

Check the TPS circuit for proper operation. Repair
or replace components as needed.

Is the repair complete?

System OK

28

Adjust the base idle setting to specifications.
Is the repair complete?

System OK

29

Repair the fuel system as needed.
Is the repair complete?

System OK

30

Replace the ECM.
Is the repair complete?

System OK

Definition: Engine power varies under steady throttle or
cruise and feels as if the vehicle speeds up and slows
down with no change in the accelerator pedal position.

SURGES OR CHUGGLES

The speedometer reading and the speed reading on the
scan tool should be equal.

Before diagnosing the symptom, check service bulletins

Important: Make sure the driver understands torque  for updates.
converter clutch (TCC) and air conditioning (A/C) com-
pressor operation as described in the owner’s manual.
Step Action Value(s) Yes No
Were the Important Preliminary Checks performed? Goto
1 - [Important
Preliminary
Go to Step 2 Checks”
Connect the scan tool to the assembly line diagnos-
o tic link (ALDL). -
Does the oxygen (O,) sensor respond quickly to dif-
ferent throttle positions? Go to Step 4 Goto Step 3
1. Check the O, sensor for silicone or other
contaminants from fuel or use of improper room
3 temperature vulcanizing (RTV) sealant. - -
2. Replace the contaminated O, sensor.
Is the repair complete? System OK
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Surges or Chuggles (Cont’d)

Step Action Value(s) Yes No
1. Drive the vehicle at the speed of the complaint.
2. Monitor the long-term fuel trim reading using the
4 scan tool.
Is the long-term fuel trim ing within the value 115-150
s?)ec?fi:crl"? erm fuel trim reading withi vau counts Goto Step 7 Goto Step 5
Is the long-term fuel trim reading below the value Goto
5 specified? “Diagnostic Aids
115 counts for DTC 45” Goto Step 6
Is the long-term fuel trim reading above the value Goto
6 specified? “Diagnostic Aids -
150 counts for DTC 44~
Check the fuel system pressure while the condition
7 exists. 284-325 kPa
Is the fuel system pressure within specifications? (41-47 psi) GotoStep8 | GotoStep17
8 Check the in-line fuel filter.
Is the filter dirty or plugged? - GotoStep18 | GotoStep9
9 Perform an injector balance test.
Does the injector balance test pinpoint the problem? - GotoStep 19 | Goto Step 10
1. Check for proper ignition voltage output using a
spark tester.
10 2. Inspect the spark plugs for cracks, wear, improper -
gap, burned electrodes, or heavy deposits.
Is the problem found? Go to Step 1 Goto Step 12
Repair or replace any ignition system components
1 as needed. - -
Is the repair complete? System OK
1. Inspect the electronic control module (ECM)
grounds for being clean, tight, and in their proper
12 locations. -
2. Inspect the vacuum lines for kinks or leaks.
Is the problem found? Goto Step 13 | Go to Step 14
Repair the electrical connections or the vacuum
13 lines as needed. - -
Is the repair complete? System OK
14 Check the generator output voltage.
Is the generator voltage within the value specified? 12-16 v Goto Step 16 | Goto Step 15
15 Repair the generator.
Is the repair complete? - System OK -
1. Check for intermittent exhaust gas recirculation
(EGR) valve operation.
16 2. Check torque converter clutch (TCC) operation. - -
3. Repair or replace any components as needed.
Is the repair complete? System OK
17 Repair the fuel system as needed.
Is the repair complete? - System OK -
18 Replace the fuel filter.
Is the repair complete? - System OK -
19 Replace the leaking or restricted fuel injectors.
Is the repair complete? - System OK -

DAEWOO T-100 BL3




ENGINE CONTROLS 1F - 277
LACK OF POWER, SLUGGISHNESS, OR SPONGINESS

Definition: The engine delivers less than expected power. There is little or no increase in speed when the accelerator

pedal is partially applied.

Step

Action

Value(s)

Yes

No

Were the Important Preliminary Checks performed?

Go to Step 2

Goto
[Important
Preliminary
Checks”

1. Verify the customer’s complaint.

2. Compare the performance of the customer’s
vehicle with a similar unit.

Does the problem exist?

Goto Step 3

System OK

1. Inspect the air filter for excessive contamination.
2. Replace the air filter as needed.

3. Check the transaxle shift pattern and downshift
operation.
Does the transaxle operate properly?

Goto Step 4

Goto Step 5

Check the fuel system pressure.
Is the fuel system pressure within specifications?

284-325 kPa
(41-47 psi)

Goto Step 7

Goto Step 6

Repair the transaxle as needed.
Is the repair complete?

System OK

Repair the fuel system as needed.
Is the repair complete?

System OK

Check for a restricted fuel filter or contaminated fuel.
Is the problem found?

Goto Step 8

Go to Step 9

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Check the ignition system output for all of the
cylinders using a spark tester.

2. Check for proper ignition control operation.
Is the ignition system operating properly?

Go to Step 10

Go to Step 11

10

1. With the engine at normal operating temperature,
connect a vacuum gauge to a vacuum port on the
intake manifold.

Operate the engine at 1,000 rpm.

Record the vacuum reading.

Increase the engine speed to 2,500 rpm.

Note the vacuum reading at a steady 2,500 rpm.

Does the vacuum decrease more than the value
specified?

2.
3.
4,
5.

10 kPa
(3 in. Hg)

Go to Step 12

Go to Step 15

1"

Repair or replace any ignition system components
as needed.

Is the repair complete?

System OK

12

Inspect the exhaust system for restrictions and
damaged or collapsed pipes.

Is the problem found?

Go to Step 13

Go to Step 14

13

Repair or replace any components as needed.
Is the repair complete?

System OK

14

1. Check the cylinder compression and valve timing.
2. Inspect the camshaft for excessive wear.
Is the problem found?

Go to Step 15

Go to Step 16
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Lack of Power, Sluggishness, or Sponginess (Cont’d)

Step

Action

Value(s)

Yes

No

15

Repair or replace any engine components as need-
ed.

Is the repair complete?

System OK

16

1. Check the electronic control module (ECM)
grounds for being clean, tight, and in their proper
location.

. Check the exhaust recirculation gas (EGR) valve
for being open or partially open all the time.

. Check the torque converter clutch (TCC) operation.

Check the air conditioning (A/C) system operation.

. Check the generator output.

. Repair the generator if the output is not within the
specified range.

Are all checks and repairs complete?

N

ouhAW

12-16 v

System OK

DETONATION/SPARK KNOCK

Step

Action

Value(s)

Yes

No

Were the Important Preliminary Checks performed?

Go to Step 2

Goto
[Important
Preliminary
Checks”

1. Fill the fuel tank with a known good grade of
gasoline that has the octane rating of the value
specified.

2. Reevaluate the vehicle’s performance.

Does the detonation problem still exist?

87-89 octane

Goto Step 3

System OK

1. Inspect for low engine coolant.

2. Check for restricted airflow to the radiator or
restricted coolant flow.

3. Check for a faulty thermostat.
4. Check for an incorrect coolant solution.
Is the problem found?

Goto Step 4

Goto Step 5

Repair or replace any cooling system components
as needed.

Is the repair complete?

System OK

1. Check the voltage using the scan tool.

2. Replace the coolant temperature sensor (CTS) if
the resistance is not within specifications as listed
in the Diagnostic Aids for Diagnostic Trouble
Code (DTC) 14.

Is the problem found?

Go to Step 6

Goto Step 7

Replace the CTS or repair the circuit as needed.
Is the repair complete?

System OK

1. Check the ignition system output with a spark
tester.

2. Inspect the spark plugs for the proper heat range
and gap.

3. Check for the proper operation of the ignition
controls.

Is the ignition system operating properly?

Go to Step 9

Goto Step 8
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Detonation/Spark Knock (Cont’d)

Step

Action

Value(s)

Yes

No

Repair or replace the ignition system components as
needed.

Is the repair complete?

System OK

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Road test the vehicle at the speed of the
complaint.

3. Monitor the long-term fuel trim reading from the
scanner data stream.

Is the long-term fuel trim reading above the value

specified?

150 counts

Go to
“Diagnostic Aids
for
DTC 44"

Go to Step 10

10

Check the fuel system pressure.
Is the problem found?

284-325 kPa
(41-47 psi)

Go to Step 11

Go to Step 12

1"

Repair or replace the fuel system components as
needed.

Is the repair complete?

System OK

12

1. Inspect for carbon buildup inside the engine.

2. Remove the carbon with a top engine cleaner.
Follow the instructions supplied with the product.

3. Check the basic engine parts such as the
camshaft, the cylinder head, the pistons, etc. for
excessive wear.

4. Replace any excessively worn parts.
Is the procedure complete?

Go to Step 13

13

1. Check the exhaust gas recirculation (EGR) valve
for proper operation.
2. Check the air intake system for proper operation.

3. Check the torque converter clutch (TCC)
operation and transaxle shift points.

4. Check the service bulletins for programmable
read-only memory (PROM) updates.

5. Check the cylinder compression.
6. Repair or replace any faulty components.
Are all checks and repairs complete?

System OK
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HESITATION, SAG, STUMBLE

Definition: There is a momentary lack of response as
the accelerator is pushed down. This can occur at any

Important: Before diagnosing this condition, check
service bulletins for programmable read-only memory

vehicle speed. It is usually the most severe when first
trying to make the vehicle move, as from a stop. Hesita-
tion, sag, or stumble may cause the engine to stall if se-
vere enough.

(PROM) updates.

Step Action

Value(s)

Yes

No

Were the Important Preliminary Checks performed?

Go to Step 2

Goto
[Important
Preliminary
Checks”

1. Check the fuel system pressure. If the pressure
is not within the value specified, service the fuel
system as needed.

2. Inspect the throttle position sensor (TPS) for
binding or sticking. The TPS voltage should
increase at a steady rate as the throttle is moved
toward wide-open throttle (WOT).

Is the problem found?

284-325 kPa
(41-47 psi)

Goto Step 3

Goto Step 4

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Check the manifold absolute pressure (MIAP)
sensor response and accuracy.

2. Inspect the fuel for water contamination.

3. Check the canister purge system for proper
operation.

Is the problem found?

Goto Step 5

Goto Step 6

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Disconnect all of the fuel injector harness
connectors.

2. Connect an injector test light between the
harness terminals of each fuel injector.

3. Note the test light while cranking the engine.
Does the test light blink on all connectors?

Goto Step 8

Goto Step 7

1. Repair or replace the faulty fuel injector drive

2. If the connections and the harnesses are good,
replace the electronic control module (ECM) for
an internal open in the fuel injector driver circuit.

Is the repair complete?

harness, the connector, or the connector terminal.

System OK

Measure the resistance of each fuel injector. The
resistance will increase slightly at higher tempera-
8 tures.

Is the fuel injector resistance within the value speci-
fied?

11.6-124 W

Go to Step 10

Go to Step 9

Replace any of the fuel injectors for which there is a
9 resistance that is out of specifications.

Is the repair complete?

System OK

Perform an injector balance test.

10 Is the problem found?

Go to Step 11

Go to Step 12
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Hesitation, Sag, Stumble (Cont’d)

Step

Action

Value(s)

Yes

No

1"

Replace any restricted or leaking fuel injectors.
Is the repair complete?

System OK

12

Check the fuel system pressure after a cold start or
during moderate or full throttle acceleration.

Is the fuel pressure within specifications?

284-325 kPa
(41-47 psi)

Go to Step 14

Go to Step 13

13

Repair the restriction in the fuel system or replace
the faulty fuel pump.
Is the repair complete?

System OK

14

1. Check for faulty ignition wires.
2. Inspect for fouled spark plugs.

3. Check the ignition system output on each cylinder
with a spark tester.

Is the problem found?

Go to Step 15

Go to Step 16

15

Repair or replace any ignition components as
needed.

Is the repair complete?

System OK

16

1. Check the generator output voltage.

2. Repair or replace the generator if the generator
output is less than the value specified.

3. Check the exhaust gas recirculation (EGR) valve
operation.

Are all checks and needed repairs complete?

12-16 v

System OK

CUTS OUT, MISSES

Definition: There is a steady pulsation or jerking that follows engine speed, usually more pronounced as engine load
increases. The exhaust has a steady spitting sound at idle or low speed.

Step Action Value(s) Yes No
Were the Important Preliminary Checks performed? Goto
1 - [Important
Preliminary
Go to Step 2 Checks”
Check the ignition system output voltage for all of Goto
2 the cylinders using a spark tester. - [1gnition
Is spark present on all of the cylinders? Goto Step3 |System Check”
1. Inspect the spark plugs for excessive wear,
insulation cracks, improper gap, or heavy deposits.
3 2. Check the resistance of the ignition wires.
Replace any ignition wires that have a resistance
greater than the value specified.
Is the problem found? 30,000 W Goto Step 4 Go to Step 5
4 Repair or replace any components as needed.
Is the repair complete? - System OK -
With the engine running, spray the ignition wires with
5 a fine water mist to check for arcing and shorting to -
ground.
Is the problem found? Goto Step 6 Goto Step 7
6 Replace the ignition wires.
Is the repair complete? - System OK -
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Cuts Out, Misses (Cont’d)

Step

Action

Value(s)

Yes

No

1. Perform a cylinder compression test.

2. If the compression is low, repair the engine as
needed.

3. Inspect for proper valve timing, bent pushrods,
worn rocker arms, broken or weak valve springs,
and worn camshaft lobes.

4. Inspect the intake manifold and the exhaust
manifold passages for casting flash.

Is the problem found?

Goto Step 8

Go to Step 9

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Check the fuel system for a plugged in-line fuel
filter.

2. Check the fuel system for low fuel pressure. If the
fuel pressure is below the value specified, service
the fuel system as needed.

3. Inspect for contaminated fuel.

Is the problem found?

284-325 kPa
(41-47 psi)

Go to Step 10

Go to Step 11

10

Repair or replace any components as needed.
Is the repair complete?

System OK

1"

1. Disconnect all of the fuel injector harness
connectors at the fuel injectors.

2. Connect an injector test light to the harness
terminals of each fuel injector connector.

3. Note the test light while cranking the engine for
each fuel injector.

Does the test light blink for all of the fuel injectors?

Go to Step 13

Go to Step 12

12

1. Repair or replace the faulty injector drive circuit
harness, the connector, or the connector terminal.

2. Ifthe hamess, the connectors, and the terminals are
OK, replace the electronic control module (ECM).

Is the repair complete?

System OK

13

Measure the resistance of each fuel injector. The
resistance will increase slightly at higher tempera-
tures.

Is the injector resistance within the value specified?

11.6-124 W

Go to Step 15

Go to Step 14

14

Replace any fuel injectors with a resistance that is
out of specifications.

Is the repair complete?

System OK

15

Perform an injector balance test.
Is the problem found?

Go to Step 16

Go to Step 17

16

Replace any restricted or leaking fuel injectors.
Is the repair complete?

System OK

17

1. Check for electromagnetic interference.

2. Monitor the engine rpm with a scan tool.
Does the scan tool rpm change greatly with little
change in actual engine rpm?

Go to Step 18

18

1. Inspect the routing of the ignition wires.

2. Inspect all of the ignition system grounds.

3. Correct the routing or repair the ground
connections as needed.

Are all checks and needed repairs complete?

System OK
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economy is noticeably lower than it was on this vehicle 2
at one time, as previously shown by an actual road test. 3
Important: Driving habits affect fuel economy. Check the 4

POOR FUEL ECONOMY

Definition: Fuel economy, as measured by an actual 1.
road test, is noticeably lower than expected. Also, fuel

owner’s driving habits by asking the following questions:

Is the air conditioning (A/C) system (i.e. defroster
mode) turned on all the time?

. Are the tires at the correct air pressure?
. Have excessively heavy loads been carried?
. Does the driver accelerate too much and too often?

Suggest the driver read the section in the owner’s
manual about fuel economy.

Step

Action

Value(s) Yes No

Were the Important Preliminary Checks performed?

Goto
- [Important
Preliminary

Go to Step 2 Checks”

1. Inspect the air filter for excessive contamination.
2. Inspect for fuel system leaks.
Are all needed checks complete?

Goto Step 3

1. Inspect the spark plugs for excessive wear,
insulation cracks, improper gap, or heavy
deposits.

2. Replace any faulty spark plugs.

3. Inspect the ignition wires for cracking, hardness,
and proper connections.

Are all needed checks and repairs complete?

Goto Step 4

1. Inspect the engine coolant level.

2. Check the thermostat for being always open or for
an incorrect heat range.

3. Replace the thermostat as needed.
Are all needed checks and repairs complete?

Goto Step 5

1. Check the transaxle shift pattern. Ensure that all
transaxle gears are functioning.

Check the torque converter clutch (TCC) operation
with a scantool. The scan tool should indicate rpm
drop when the TCC is commanded on.

. Check for proper calibration of the speedometer.
. Check the brakes for dragging.
. Check the cylinder compression.

. Repair, replace, or adjust any components as
needed.

Are all checks and needed repairs complete?

2.

(=224 L I ~ 4N )

System OK
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ROUGH, UNSTABLE, OR INCORRECT IDLE, STALLING

Definition: The engine runs unevenly at idle. If the con-
dition is bad enough, the vehicle may shake. Also, the
idle varies in rpm (called “hunting”). Either condition may
be severe enough to cause stalling. The engine idles at
incorrect idle speed.

Important: Before diagnosing the symptom, check ser-
vice bulletins for updates.

Step

Action

Value(s)

Yes

No

Were the Important Preliminary Checks performed?

Go to Step 2

Goto
[Important
Preliminary
Checks”

1. Connect the scan tool to the assembly line
diagnostic link (ALDL).

2. Monitor the oxygen (O,) sensor reading at
different throttle positions.

Does the O5 sensor change quickly from rich to lean

at the different throttle positions?

Goto Step 5

Goto Step 3

Check the O, sensor for contamination from fuel or
improper use of room temperature vulcanizing (RTV)
sealant.

Is the O, sensor contaminated?

Goto Step 4

Goto Step 5

Replace the contaminated O, sensor as needed.
Is the repair complete?

System OK

1. Check for a sticking throttle shaft or binding
throttle linkage that may cause incorrect throttle
position sensor (TPS) voltage.

2. Check the TPS voltage reading with the throttle
closed.

Is the TPS voltage within the value specified?

0.4-0.8v

Goto Step 6

Go to
“Diagnostic
Aids for
DTC 21¢

1. Check the coolant temperature sensor (CTS)
voltage reading using the scan tool.

2. Compare the CTS reading with the ambient
temperature when the engine is cold.

Does the CTS temperature reading differ from the

ambient temperature by more than the value

specified?

3°C (5°F)

Goto Step 7

Go to Step 9

Check for high resistance in the CTS circuit or the
sensor itself.

Is the problem found?

Goto Step 8

Go to Step 9

Replace the CTS or repair the circuit as needed.
Is the repair complete?

System OK

Check the manifold absolute pressure (MAP) sensor
for response and accuracy.

Is the problem found?

Go to Step 10

Go to Step 11

10

Replace the MAP sensor or repair the MAP sensor
circuit as needed.

Is the repair complete?

System OK

1"

1. Road test the vehicle at the speed of the
complaint.

2. Monitor the fuel trim reading using the scan tool.
Is the fuel trim reading within the value specified?

115-150
counts

Go to Step 14

Go to Step 12

12

Is the fuel trim reading below the value specified?

115 counts

Go to
“Diagnostic Aids
for DTC 45~

Go to Step 13
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Rough, Unstable, or Incorrect Idle, Stalling (Cont’d)

Step

Action

Value(s)

Yes

No

13

Is the fuel trim reading above the value specified?

150 counts

Goto
“Diagnostic Aids
for DTC 44[]

14

1. Disconnect all of the fuel injector harness
connectors at the fuel injectors.

2. Connect an injector test light between the harness
terminals of each fuel injector connector.

3. Note the test light while cranking the engine.
Does the test light blink for all of the fuel injectors?

Go to Step 16

Go to Step 15

15

1. Repair or replace the faulty injector drive circuit
hamess, the connector, or the connector terminals
as needed.

2. Ifthe harmess, the connectors, and the terminals are
OK; replace the electronic control module (ECM).

Is the repair complete?

System OK

16

Measure the resistance of each of the fuel injectors.
The resistance will increase slightly at higher
temperatures.

Is the resistance within the value specified?

11.6-124 W

Go to Step 18

Go to Step 17

17

Replace any fuel injectors with a resistance that is
out of specifications.

Is the repair complete?

System OK

18

Perform an injector balance test.
Is the problem found?

Go to Step 19

Go to Step 20

19

Replace any leaking or restricted fuel injectors.
Is the repair complete?

System OK

20

1. With the engine OFF, disconnect the fuel pressure
regulator vacuum hose.

2. Thoroughly inspect the fuel pressure regulator
vacuum port and the fuel pressure regulator
vacuum hose for the presence of fuel.

Is the problem found?

Go to Step 21

Go to Step 22

21

Replace the fuel pressure regulator as needed.
Is the repair complete?

System OK

22

1. Check the ignition system output voltage for all of
the cylinders using a spark tester.

2. Inspect the spark plugs for excessive wear,
insulation cracks, improper gap, or heavy deposits.

3. Inspect the ignition wires for cracking, hardness,
or improper connections.

4. Replace any ignition wires that have a resistance
over the value specified.

Is the problem found?

30,000 W

Go to Step 23

Go to Step 24

23

Repair or replace any ignition system components as
needed.

Is the repair complete?

System OK

24

1. Inspect for vacuum leaks.

2. Check for proper positive crankcase ventilation
(PCV) operation.

3. Check the idle air control (IAC) valve operation.

4. Inspect the ECM ground connections.

Is the problem found?

Go to Step 25

Go to Step 26
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Rough, Unstable, or Incorrect Idle, Stalling (Cont’d)

Step

Action

Value(s)

Yes

No

25

Repair or replace any components as needed.
Is the repair complete?

System OK

26

1. Check the exhaust gas recirculation (EGR) valve
for proper operation.

2. Inspect the battery cables and the ground straps
for proper connections.

3. Check the generator voltage output. Repair or
replace the generator if the voltage output is not
within the value specified.

Is the problem found?

12-16 v

Go to Step 27

Go to Step 28

27

Repair or replace any components as needed.
Is the repair complete?

System OK

28

1. Inspect for broken engine mounts.

2. Check for proper valve timing.

3. Perform a cylinder compression test.
4,

Inspect for bent pushrods, wom rocker arms, broken
or weak valve springs, and a wom camshatt.

5. Perform repairs as needed.
Are all of the checks and needed repairs complete?

System OK

EXCESSIVE EXHAUST EMISSIONS OR ODORS

Definition: Excessive exhaust emissions cause a vehicle to fail an emission test or have an excessive rotten egg
smell. Excessive odors do not necessarily indicate excessive emissions.

Step Action Value(s) Yes No

Were the Important Preliminary Checks performed? Goto

1 - [Important

Preliminary
Go to Step 2 Checks”

1. Run the engine until it reaches operating

o temperature. -
2. Perform an emission test.
Does the vehicle pass the emission test? System OK Goto Step 3
1. Connect the scan tool to the assembly line

diagnostic link (ALDL).

3 2. Road test the vehicle.
3. Monitor the long-term fuel trim memory.
Is the long-term fuel trim memory within the value 115-150
specified? counts Go to Step 6 Goto Step 4
Is the long-term fuel trim memory below the value Goto

4 specified? “Diagnostic Aids

115 counts for DTC 45* Goto Step 5

Is the long-term fuel trim memory above the value Goto

5 specified? ‘Diagnostic Aids -

150 counts for DTC 44~

1. Check for a properly installed fuel cap.

6 2. Check the fuel system pressure.
3. Perform an injector balance test. -
Is the problem found? GotoStep7 | GotoStep8
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Excessive Exhaust Emissions or Odors (Cont’d)

Step

Action

Value(s)

Yes

No

1. Repair or replace any fuel system components as
needed.

2. Perform an emission test.
Does the vehicle pass the emission test?

System OK

1. Check the ignition system for proper operation.

2. Inspect the spark plugs for excessive wear,
insulation cracks, improper gap, or heavy deposits.

3. Check the ignition wires for cracking, hardness, or
improper connections.

Is the problem found?

Go to Step 9

Go to Step 10

1. Repair or replace any ignition system components
as needed.

2. Perform an emission test.
Does the vehicle pass the emission test?

System OK

10

1. Inspect for vacuum leaks.

2. Inspect the catalytic converter for contamination.

3. Inspect for carbon buildup on the throttle body,
the throttle plate, and inside the engine. Remove
any carbon buildup with a top engine cleaner.

4. Check the exhaust gas recirculation (EGR) valve
for not opening.

5. Check for proper positive crankcase ventilation
(PCV) operation.

Are all checks and needed repairs complete?

System OK

DIESELING, RUN-ON

Definition: Dieseling is a condition in which an engine continues to run after the ignition switch is turned OFF.

Step Action Value(s) Yes No
Were the Important Preliminary Checks performed? Goto
1 - “Important
Preliminary
Go to Step 2 Checks[]
2 Does the engine run smoothly after the ignition
switch is turned OFF? - Go to Step 3 Goto Step 4
1. Check the ignition switch and the ignition switch
adjustment. i} i}
3 2. Replace the ignition switch if needed.
Is the repair complete? System OK
1. Check the evaporative emission system.
2. Check for leaking fuel injectors.
4 3. Check the idle air control (IAC) valve operation.
4. Inspect for vacuum leaks. - -
5. Check for the proper base idle setting.
Are all checks and repairs complete? System OK
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BACKFIRE

Important: Before diagnosing the symptom, check ser-
vice bulletins for updates.

Definition: A backfire occurs when fuel ignites in the in-
take manifold, or in the exhaust system, making a loud

popping noise.

Step

Action

Value(s)

Yes

No

Were the Important Preliminary Checks performed?

Go to Step 2

Goto
[Important
Preliminary
Checks”

1. Inspect for crossed or crossfiring ignition wires.

2. Check the ignition system output voltage for all
cylinders using a spark tester.

3. Inspect the spark plugs for excessive wear,
burned electrodes, improper gap, or heavy
deposits.

Is the problem found?

Goto Step 3

Goto Step 4

Repair or replace any ignition system components
as needed.

Is the repair complete?

System OK

1. Check the fuel system operation.

2. Check the fuel injectors by performing an injector
balance test.

Is the problem found?

Goto Step 5

Goto Step 6

Repair or replace any fuel system components as
needed.

Is the repair complete?

System OK

1. Inspect the exhaust gas recirculation (EGR)
gasket for a leak or a loose fit.

2. Check the EGR valve for proper operation.

3. Inspect the intake manifold and the exhaust
manifold for a casting flash.

Is the problem found?

Goto Step 7

Goto Step 8

Repair or replace any components as needed.
Is the repair complete?

System OK

1. Inspect the timing belt for proper installation and
tension.

2. Check the engine compression.

3. Inspect the intake manifold gasket and the
exhaust manifold gasket for leaks.

4. Check for sticking or leaking valves.
5. Repair or replace any components as needed.
Are all checks and corrections complete?

System OK

DAEWOO T-100 BL3




ENGINE CONTROLS 1F -289

A102F090

A102F068

DAEWOO T-100 BL3

MAINTENANCE AND REPAIR

ON-VEHICLE SERVICE

FUEL TANK

Removal Procedure

Caution: The fuel system is under pressure. To

avoid fuel spillage and the risk of personal injury or,

fire, it is necessary to relieve the fuel system presC

sure before disconnecting the fuel lines.

1. Relieve the fuel pressure. Refer to “Fuel Pump” in this
section.

2. Disconnect the negative battery cable.

3. Drain the fuel tank.

4. Disconnect the parking brake cable retainer clamps
and the support along the fuel tank to provide clear-
ance for the tank.

5. Remove the fuel tank filler tube clamp at the fuel tank.
6. Disconnect the fuel tank filler tube.
7. Disconnect the fuel tank vent tube at the fuel tank.

8. Disconnect the fuel vapor line near the fuel tank filler
tube.
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A102F070

\

B

A102F068

9. Disconnect the fuel pump harness connector at the
right rear corner of the fuel tank.

10. Disconnect the fuel inlet line and the fuel return line
near the right front of the fuel tank.

11. Disconnect the wiring harness clips and the fuel line
clips as needed.

12. Support the fuel tank.

13. Remove the fuel tank retaining bolts.
14. Carefully lower the fuel tank.

15. Remove the fuel tank.

16. Transfer any parts as needed.

Installation Procedure
1. Raise the fuel tank into position.
2. Install the fuel tank mounting bolts.

Tighten
Tighten the fuel tank retaining bolts to 20 Nem
(15 Ib-ft).

3. Connect the fuel outlet line and the fuel return line.

. Connect the wiring harness clips and the fuel line
clips as needed.

. Connect the fuel pump electrical connector.

. Connect the fuel vapor line.

. Connect the fuel tank filler tube.

. Connect the fuel tank vent tube.

. Install the fuel tank filler tube clamp at the fuel tank.

S

© 00 N O O,
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10. Install the parking brake cable retainer clamps and
the support.
Tighten
. Tighten the parking brake cable retainer clamps to
/ 10 Nem (89 Ib-in ).

_ 11. Connect the negative battery cable.
m (—— 12. Fill the fuel tank.
e 13. Perform a leak check of the fuel tank and the fuel
line connections.

A102F090

FUEL PUMP
Removal Procedures
Caution: The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury or,
fire, it is necessary to relieve the fuel system presC
sure before disconnecting the fuel lines.

1. Relieve the fuel system pressure.

1.1. Remove the fuel cap.

1.2. Remove fuel pump fuse EF8 from the engine
fuse block.

1.3. Startthe engine and allow the engine to stall.
1.4. Crankthe engine for an additional 10 seconds.
2. Disconnect the negative battery cable.
3. Remove the rear seat. Refer to Section 9H, Seats.
A102F024 4. Remove the fuel pump access cover.

5. Disconnect the electrical connector at the fuel pump
assembly.

6. Disconnect the fuel outlet line.
7. Disconnect the fuel tank return line.

8. Turn the lock ring counterclockwise to clear the tank
tabs.

9. Remove the fuel pump assembly from the tank.
10. Remove and discard the gasket.

A102F025
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A102F026

A102F091

A102F014

Installation Procedure
1. Clean the gasket mating surface on the fuel tank.
2. Position the new gasket in place.

3. Install the fuel pump into the fuel tank in the same
location as removed for ease of line and connector
installation.

4. Position the lock ring in place and turn it clockwise
until it contacts the tank stop.

Connect the fuel pump assembly connector.
Install the fuel pump outlet line.

Install the fuel tank return line.

Install the pump access cover.

Connect the negative battery cable.

10. Perform an operational check of the fuel pump.
11. Install the rear seat. Refer to Section 9H, Seats.

© ©o N O

FUEL FILTER

Removal Procedure

1. Disconnect the negative battery cable.

Caution: The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury or

fire, it is necessary to relieve the fuel system presC
sure before disconnecting the fuel lines.

2. Relieve the fuel system pressure. Refer to “Fuel
Pump” in this section.

3. Disconnect the inlet/outlet fuel lines by moving the
line connector lock forward and pulling the hose off of
the fuel filter tube.

4. Pull the fuel filter out of the retaining clamp.

Installation Procedure

1. Install the new fuel filter into the retaining clamp. Note
the flow direction.

2. Connect the inlet/outlet lines. Secure the lines with
the connector lock.

3. Connect the negative battery cable.
4. Perform a leak test of the fuel filter.
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A102F005

A102F006

A102F007
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FUEL RAIL AND INJECTORS (SOHC)
Removal Procedure
Caution: The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury or,
fire, it is necessary to relieve the fuel system presC
sure before disconnecting the fuel lines.

1. Relieve the fuel pressure. Refer to “Fuel Pump” in

this section.

2. Disconnect the negative battery cable.

. Disconnect the fuel injector harness connectors.

4. Remove the exhaust gas recirculation valve. Refer
to “Exhaust Gas Recirculation Valve (SOHC)” in this
section.

5. Remove the fuel pressure regulator. Refer to “Fuel
Pressure Regulator (SOHC)” in this section.

(&)

6. Remove the fuel inlet line.
7. Remove the fuel rail mounting bolts.

Notice: Before removal, the fuel rail assembly may be
cleaned with a spray-type cleaner, following package in-
structions. Do not immerse the fuel rails in liquid clean-
ing solvent. Use care in removing the fuel rail assembly
to prevent damage to the electrical connectors and the
injector spray tips. Prevent dirt and other contaminants
from entering open lines and passages. Fittings should
be capped and holes plugged during service.

Important: If a fuel injector becomes separated from
the fuel rail and remains in the cylinder head, replace the
fuel injector O-ring seals and the retaining clip.

8. Remove the fuel rail with the fuel injectors attached.

9. Remove the fuel injector retainer clips.

10. Remove the fuel injectors by pulling them down and
out.

11. Discard the fuel injector O-rings.
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A102F008

A102F006

A102F033

Installation Procedure

Important: Different fuel injectors are calibrated for
different flow rates. When ordering new fuel injectors,
be certain to order the identical part number that is in-
scribed on the old fuel injector.

1. Lubricate the new fuel injector O-rings with engine
oil. Install the new O-rings on the fuel injectors.

2. Install the fuel injectors into the fuel rail sockets with
the fuel injector terminals facing outward.

3. Install the fuel injector retainer clips onto the fuel in-
jectors and the fuel rail ledge.

4. Make sure that the clip is parallel to the fuel injector
harness connector.

5. Install the fuel rail assembly into the cylinder head.
6. Install the fuel rail retaining bolts.

Tighten
Tighten the fuel rail retaining bolts to 25 Nem (18 Ib-ft).
7. Connect the fuel inlet hose line.

8. Connect the fuel injector harness connectors. Rotate
the fuel injector as required to avoid stretching the
wire harness.

9. Install the fuel pressure regulator. Refer to “Fuel
Pressure Regulator (SOHC)” in this section.

10. Install the exhaust gas recirculation valve, if
equipped. Refer to “Exhaust Gas Recirculation Valve
(SOHC)”inthis section.

11. Connect the negative battery cable.

12. Perform a leak check of the fuel rail and the fuel in-
jectors.

FUEL RAIL AND INJECTORS (DOHC)

Removal Procedure

Caution: The fuel system is under pressure. To

avoid fuel spillage and the risk of personal injury or,

fire, it is necessary to relieve the fuel system presC

sure before disconnecting the fuel lines.

1. Relieve the fuel system pressure. Refer to “Fuel
Pump” in this section.

2. Disconnect the negative battery cable.

3. Disconnect the fuel injector harness connectors.

4. Remove the fuel line at the fuel pressure regulator.
Refer to “Fuel Pressure Regulator (DOHC)” in this
section.

DAEWOO T-100 BL3



ENGINE CONTROLS 1F - 295

A102F035

A102F036

A102F063

DAEWOO T-100 BL3

5. Remove the fuel inlet line.
6. Remove the fuel rail mounting bolts.

Notice: Before removal, the fuel rail assembly may be
cleaned with a spray-type cleaner, following package in-
structions. Do not immerse the fuel rails in liquid clean-
ing solvent. Use care in removing the fuel rail assembly
to prevent damage to the electrical connectors and the
injector spray tips. Prevent dirt and other contaminants
from entering open lines and passages. Fittings should
be capped and holes plugged during service.

Important: If an injector becomes separated from the
rail and remains in the cylinder head, replace the injector
O-ring seals and the retaining clip.

7. Remove the fuel rail with the fuel injectors attached.

8. Remove the fuel injector retainer clips.
9. Remove the fuel injectors by pulling down and out.
10. Discard the fuel injector O-rings.

Installation Procedure

Important: Different injectors are calibrated for different
flow rates. When ordering new fuel injectors, be certain
to order the identical part number that is inscribed on the
old injector.

1. Lubricate the new fuel injector O-rings with engine oil.
Install the new O-rings on the fuel injectors.

2. Install the fuel injectors into the fuel rail sockets with
the fuel injector terminals facing outward.

3. Install the fuel injector retainer clips onto the fuel in-
jectors and the fuel rail ledge.

4. Make sure that the clip is parallel to the fuel injector
harness connector.
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5. Install the fuel rail assembly into the cylinder head.
6. Install the fuel rail retaining bolts.

Tighten
Tighten the fuel rail retaining bolts to 25 Nem (18 Ib-ft).
7. Connect the fuel inlet hose.

8. Connect the fuel injector harness connectors. Rotate
each fuel injector as required to avoid stretching the
wire harness.

9. Install the fuel pressure regulator. Refer to “Fuel
Pressure Regulator (DOHC)” in this section.

10. Connect the negative battery cable.
11. Perform a leak check of the fuel rail and fuel injectors.

FUEL PRESSURE REGULATOR

(SOHC)

Removal Procedure

Caution: The fuel system is under pressure. To

avoid fuel spillage and the risk of personal injury or,

fire, it is necessary to relieve the fuel system presC

sure before disconnecting the fuel lines.

1. Relieve the fuel pressure. Refer to “Fuel Pump” in this
section.

2. Disconnect the negative battery cable.

3. Disconnect the fuel line at the fuel pressure regulator
by sliding the connector lock forward and pulling the
line off.

4. Disconnect the vacuum hose from the fuel pressure
regulator.

5. Remove the fuel pressure regulator retaining bolt.

6. Remove the fuel pressure regulator by turning it back
and forth and then pulling it out.

7. Discard the O-ring.
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Installation Procedure

1. Lubricate a new O-ring with engine oil. Install the new
O-ring onto the fuel pressure regulator body.

2. Insert the fuel pressure regulator into the fuel rail
body.

3. Install the retaining bolt.
Tighten
Tighten the fuel pressure regulator retaining bolt to
12 Nem (106 Ib-in).

4. Connect the vacuum hose to the fuel pressure regu-
lator.

5. Connect the fuel line to the fuel pressure regulator by
pushing the lock into place.

6. Connect the negative battery cable.

7. Perform a leak test of the fuel pressure regulator with
A102F092 the engine OFF and the ignition ON.

FUEL PRESSURE REGULATOR

q (DOHC)
Removal Procedure

/ Caution: The fuel system is under pressure. To
avoid fuel spillage and the risk of personal injury or,

>
(D fire, it is necessary to relieve the fuel system presC
@% @‘\)‘D sure before disconnecting the fuel lines.
((é\‘/v: o 1. Relieve the fuel pressure. Refer to “Fuel Pump” in this
< ~ section.

T L

2 Qs 2. Disconnect the negative battery cable.

(7 la \ Q éi 3. Remove the vacuum hose from the fuel pressure
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~ regulator.
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Notice: Use a backup wrench when removing or instal-
- ling the fuel lines. Damage to the fuel rail can occur if two
wrenches are not used.

3. Remove the fuel return line using two wrenches.

4. Remove the retaining screw.

5. Remove the fuel pressure regulator by turning it back
é and forth and then pulling it out.

6. Discard the O-ring.

A102F031
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Installation Procedure

1. Lubricate a new O-ring with engine oil. Install the O-
ring onto the fuel pressure regulator.

2. Insert the fuel pressure regulator into the fuel rail
body.

3. Install the retaining screw.
Tighten
Tighten the fuel pressure regulator retaining screw to
12 Nem (106 Ib-in).

4. Connect the fuel line using two wrenches.

5. Connect the vacuum hose to the fuel pressure
regulator.

6. Connect the negative battery cable.

7. Perform a leak test of the fuel pressure regulator with
the engine OFF and the ignition ON.

COOLANT TEMPERATURE SENSOR
(SOHC)

Removal Procedure

1. Relieve the coolant system pressure.

2. Disconnect the negative battery cable.

3. Disconnect the coolant temperature sensor (CTS)
connector.

Notice: Use care when handling the CTS. Damage to
the sensor will affect the proper operation of the fuel in-
jection system.

4. Carefully remove the CTS from the cylinder head un-
derneath the direct ignition system (DIS) ignition coil.

Installation Procedure
1. Coat the threads on the CTS with sealer.
Notice: Use care when handling the CTS. Damage to

the sensor will affect the proper operation of the fuel in-
jection system.

2. Install the CTS into the cylinder head.

Tighten
Tighten the coolant temperature sensor to 20 Nem
(15 Ib-ft).

3. Connect the CTS connector.

4. Fill the coolant system.

5. Connect the negative battery cable.

DAEWOO T-100 BL3
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COOLANT TEMPERATURE SENSOR
(DOHC)

Removal Procedure

1. Relieve the coolant system pressure.

2. Disconnect the negative battery cable.

3. Disconnect the coolant temperature sensor (CTS)
connector.

Notice: Use care when handling the sensor. Damage
will affect the proper operation of the fuel injection
system.

4. Carefully remove the CTS from the cylinder head un-
derneath the intake manifold.

Installation Procedure
1. Coat the threads on the CTS with sealer.
2. Install the CTS into the cylinder head.

Tighten
Tighten the coolant temperature sensor to 20 Nem
(15 Ib-ft).

3. Connect the CTS connector.

4. Fill the cooling system.

5. Connect the negative battery cable.

THROTTLE POSITION SENSOR
(TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.

2. Disconnect the throttle position sensor (TPS) con-
nector.

3. Remove the TPS retaining bolts and the TPS.
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Installation Procedure

1. With the throttle valve closed, position the TPS on the
throttle shaft. Align the TPS with the bolt holes.

2. Install the TPS retaining bolts.

Tighten
Tighten the throttle position sensor retaining bolts to
2 Nem (18 Ib-in).

3. Connect the TPS connector.

4. Connect the negative battery cable.

THROTTLE BODY (TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.
2. Remove the air intake tube from the throttle body.

3. Disconnect the throttle cables by opening the throttle
and moving the cable through the release slot.

4. Disconnect the vacuum hoses from the throttle body.

5. Disconnect the throttle position sensor (TPS) and the
idle air control valve connectors.

DAEWOO T-100 BL3
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. Remove the coolant hoses from the throttle body.
. Remove the throttle body retaining bolts.
. Remove the throttle body and discard the gasket.

. Remove the TPS. Refer to “Throttle Position Sensor”
in this section.

10. Remove the idle air control (IAC) valve. Refer to “Idle
Air Control Valve”in this section.

© 00 N O

Installation Procedure

Notice: Use care in cleaning old gasket material from
machined aluminum surfaces. Sharp tools may damage
sealing surfaces.

1. Clean the gasket mating surface on the intake
manifold.

Notice: The throttle body may be cleaned in a cold im-
mersion-type cleaner following disassembly. The TPS
and the IAC valve should not come in contact with any
solvent or cleaner as they may be damaged.

2. Clean the throttle body.

3. Install the TPS. Refer to “Throttle Position Sensor” in
this section.

4. Install the IAC valve. Refer to “Idle Air Control Valve”
in this section.

5. Install the throttle body assembly to the intake
manifold with a new gasket.

6. Install the throttle body retaining bolts.

Tighten
Tighten the throttle body retaining bolts to 15 Nem
(11 Ib-ft).
7. Install the coolant hoses.
8. Connect the vacuum hoses to the throttle body.
Important: Make sure the throttle control cables do not

hold the throttle open. With the engine OFF, check to
see that the accelerator pedal is free.

9. Connect the throttle cables.
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10. Install the air intake tube.

11. Connect the TPS connector and the IAC valve
connector.
12. Connect the negative battery cable.

13. Fill the cooling system.

OXYGEN SENSOR (TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.

Notice: The oxygen (O,) sensor uses a permanently at-
tached pigtail and connector. This pigtail should not be
removed from the O, sensor. Damage or removal of the
pigtail or the connector could affect proper operation of
the O, sensor. Take care when handling the O, sensor.
Do not drop or the O, sensor.

2. Disconnect the O, sensor connector.

Notice: The O, sensor may be difficult to remove when
engine temperature is below 48°C (118°F). Excessive
force may damage threads in the exhaust manifold.

3. Carefully remove the O, sensor from the exhaust
manifold.

Installation Procedure

Important: A special anti-seize compound is used onthe
O, sensor threads. This compound consists of a liquid
graphite and glass beads. The graphite will burn away,
but the glass beads will remain, making the sensor easier
to remove. New or service sensors will already have the
compound applied to the threads. If a sensor is removed
from any engine and, if for any reason, it is to be rein-
stalled, the threads must have anti-seize compound ap-
plied before reinstallation.

1. Coat the threads of the O, sensor with an anti-seize
compound, if needed.

2. Install the O, sensor into the exhaust manifold.
Tighten
Tighten the oxygen sensor to 41 Nem (30 Ib-ft).
3. Connect the O, sensor connector.
4. Connect the negative battery cable.
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CO POTENTIOMETER (LEADED FUEL
ONLY)

Removal Procedure

1. Disconnect the negative battery cable.

2. Remove the CO potentiometer mounting bolt.
3. Remove the electrical connector.

Installation Procedure
1. Install the electrical connector.
2. Install the CO potentiometer mounting.

Tighten

Tighten the CO potentiometer mounting bolt to 8 Nem
(71 Ib-in).
3. Connect the negative battery cable.

MANIFOLD AIR TEMPERATURE
SENSOR (TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.

2. Disconnect the manifold air temperature sensor
(MAT) connector.

3. Remove the MAT sensor by pulling it out of the air in-
take tube.

Installation Procedure

1. Insert the MAT sensor into the air intake tube.

2. Connect the MAT connector.

3. Connect the negative battery cable.
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IDLE AIR CONTROL VALVE
(TYPICAL)

Removal Procedure

1. Disconnect the negative battery cable.

2. Disconnect the idle air control (IAC) valve connector.
3. Remove the IAC valve retaining bolts.

Notice: On IAC valves that have been in service, do not
push on the valve pintle. The force required to move the
pintle may damage the threads on the worm drive.

4. Remove the IAC valve.

5. Clean the IAC valve O-ring seal area, the pintle valve
seat and the air passage with a suitable fuel system
cleaner. Do not use methyl ethyl ketone.

Installation Procedure

Important: If installing a new IAC valve, be sure to re-
place it with an identical part. The IAC valve pintle shape
and diameter are designed for the specific application.
Measure the distance between the tip of the IAC valve
pintle and the mounting flange. If the distance is greater
than 28 mm, use finger pressure to slowly retract the
pintle. The force required to retract the pintle will not dam-
age the IAC valve. The purpose of the 28 mm setting is to
prevent the IAC pintle from bottoming out on the pintle
seat. This 28 mm setting is also an adequate
setting for controlled idle on a restart.

1. Lubricate a new O-ring with engine oil. Install the new
O-ring onto the valve.
2. Install the IAC valve into the throttle body.

3. Install the IAC valve retaining bolts.

Tighten

Tighten the idle air control valve retaining bolts to
3 Nem (27 Ib-in).

4. Connect the IAC valve connector.
. Connect the negative battery cable.
6. Start the engine and check for the proper idle speed.

(3]
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VARIABLE GEOMETRY INDUCTION
SYSTEM

Removal Procedure

1.
2.

S

0o N O O

Disconnect the negative battery cable.

Disconnect the vacuum hoses from the variable ge-
ometry induction system (VGIS) solenoid. Note the
location of the hoses for ease of installation.

. Disconnect the VGIS solenoid connector.
. Remove the VGIS solenoid by pressing the lock in

and pulling down on the solenoid.

. Remove the VGIS vacuum canister.

. Remove the circlip at the VGIS actuator lever.

. Remove the VGIS actuator mounting bracket bolt.
. Remove the VGIS actuator assembly.

Installation Procedure

1.

0o NO O~ ®

Install the VGIS actuator assembly on the plenum
with the mounting bracket bolt.

Tighten

Tighten the variable geometry induction system ac-
tuator assembly mounting bracket bolt to 16 Nem
(12 Ib-ft).

. Connect the VGIS actuator assembly rod into the

plenum lever.

. Install the rod circlip.

. Install the VGIS solenoid into the snap lock.
. Push the vacuum canister into the bracket.
. Connect the VGIS solenoid connector.

. Connect the vacuum hoses.

. Connect the negative battery cable.

MANIFOLD ABSOLUTE PRESSURE
SENSOR (TYPICAL)

Removal Procedure

1

3.
. Remove the MAP sensor mounting bracket bolt.
. Remove the bolts and the nuts that secure the MAP

S

. Disconnect the negative battery cable.
2,

Disconnect the vacuum hose from the manifold abso-
lute pressure (MAP) sensor.

Disconnect the MAP connector.

sensor to the mounting bracket.
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Installation Procedure

1. Insert the MAP sensor into the mounting bracket.

2. Install the bolts through the MAP sensor and the
bracket. Install the retaining nuts.
Tighten

Tighten the manifold absolute pressure sensor retain-
ing bolts and the nuts to 8 Nem (71 Ib-in).

3. Install the MAP sensor and the mounting bracket to
the fire wall with the mounting bracket bolt.
Tighten

Tighten the manifold absolute pressure sensor
mounting bracket bolt to 10 Nem (89 Ib-in).

4. Connect the MAP sensor connector.
. Connect the vacuum hose to the MAP sensor.
6. Connect the negative battery cable.

(3]

EXHAUST GAS RECIRCULATION
VALVE (SOHC)

Removal Procedure

1. Disconnect the vacuum hose from the exhaust gas
recirculation (EGR) valve.

2. Remove the bolts and the EGR valve.

Installation Procedure

1. Clean the cylinder head mating surface.

2. Install the new EGR valve gasket.

3. Install the EGR valve with the retaining bolts.
Tighten

Tighten the exhaust gas recirculation valve retaining
bolts to 20 Nem (15 Ib-ft).

4. Connect the vacuum hose to the EGR valve.

EXHAUST GAS RECIRCULATION
VALVE (DOHC)

Removal Procedure

1. Disconnect the vacuum hose from the exhaust gas
recirculation (EGR) valve.

2. Remove the bolts and the EGR valve.

Installation Procedure

1. Clean the cylinder head mating surface.

2. Install a new EGR valve gasket.

3. Install the EGR valve with the retaining bolts.
Tighten

Tighten the exhaust gas recirculation valve retaining
bolts to 20 Nem (15 Ib-ft).

4. Connect the vacuum hose to the EGR valve.
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EXHAUST GAS RECIRCULATION

VALVE SOLENOID (TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.

2. Remove the canister purge solenoid. Refer to “Canis-
ter Purge Solenoid” in this section.

3. Pry off the exhaust gas recirculation (EGR) valve so-
lenoid from the mounting bracket.

4. Disconnect the electrical connector at the EGR valve
solenoid.

5. Disconnect the vacuum lines at the EGR valve sole-
noid.

Installation Procedure
1. Connect the vacuum lines at the EGR valve solenoid.

2. Connect the electrical connector at the EGR valve so-
lenoid.

3. Push the EGR valve solenoid onto the mounting
bracket.

4. Install the canister purge solenoid. Refer to “Canister
Purge Solenoid” in this section.

5. Connect the negative battery cable.

KNOCK SENSOR

Removal Procedure

1. Disconnect the negative battery cable.

2. For vehicles equipped with an automatic transaxle,
remove the intake manifold. Refer to Section 1B,,
SOHC Engine Mechanical, or Section 1C, DOHC EnC
gine Mechanical.

3. Disconnect the electrical connector at the knock
sensor.
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4. Remove the knock sensor.
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Installation Procedure

< 1. Install the knock sensor.
. D Tighten
’Q g Tighten the knock sensor bolt to 20 Nem (15 Ib-ft).
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2. Connect the electrical connector at the knock sensor.

3. For vehicles equipped with an automatic transaxle,
remove the intake manifold. Refer to Section 1B,,
SOHC Engine Mechanical, or Section 1C, DOHC EnC
gine Mechanical.

4. Connect the negative battery cable.

C102F055
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EVAPORATIVE EMISSION CANISTER

Removal Procedure

Caution: Canister and vacuum hoses contain fuel
vapors. To avoid injury, do not smoke in the area or
permit an open flame.

1. Disconnect the canister fuel vapor hoses.

2. Remove the bolt that secures the canister flange to
the vehicle.

3. Slide the canister out of the track holder.
4. Remove the canister.

Installation Procedure

1. Insert the canister into the track and slide it into
position.

2. Install the canister flange bolt.
Tighten

Tighten the evaporative emission canister flange bolt
to0 20 Nem (15 Ib-ft).
3. Connect the canister fuel vapor hoses.

CANISTER PURGE SOLENOID
(TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.

2. Disconnect the controlled canister purge (CCP) sole-
noid connector.

3. Disconnect the vacuum hoses from the CCP solenoid.
4. Unclip the CCP solenoid from the mounting bracket.
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Installation Procedure

1.
2.
3.
4.

Attach the CCP solenoid to the mounting bracket.
Connect the CCP solenoid connector.

Connect the vacuum hoses to the CCP solenoid.
Connect the negative battery cable.

CRANKSHAFT POSITION SENSOR
(TYPICAL)

Removal Procedure

1.
2.

3.
. Remove the CPS retaining bolt.
. Remove the CPS.

S

Disconnect the negative battery cable.

Disconnect the crankshaft position sensor (CPS)
connector at the frame bracket.

Remove the wiring tie straps as needed.

Installation Procedure

1

. Install the CPS with the retaining bolt.

Tighten

Tighten the crankshaft position sensor retaining bolt
to 10 Nem (89 Ib-in).

. Connect the CPS connector at the frame bracket.
. Secure the wire with the tie straps as needed.
. Connect the negative battery cable.
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ELECTRONIC CONTROL MODULE
(TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.

2. Remove the passenger seat. Refer to Section 9H,
Seats.

3. Disconnect the electronic control module (ECM)
connectors.

4. Remove the ECM from the ECM mount.

Installation Procedure

1. Position the ECM in place.

2. Install the ECM to the ECM mount.
3. Connect the ECM connectors.

4. Install the passenger seat. Refer to Section 9H,
Seats.

5. Connect the negative battery cable.

DIRECT IGNITION SYSTEM IGNITION
COIL (TYPICAL)

Removal Procedure
1. Disconnect the negative battery cable.

2. Disconnect the direct ignition system (DIS) ignition
coil connector.

3. Note the ignition wire location and remove the ignition
wires.

4. Remove the DIS ignition coil retaining bolts.
5. Remove the DIS ignition coil.
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Installation Procedure

1. Install the DIS ignition coil into the mounting location
and install the retaining bolts.
Tighten
Tighten the direct ignition system ignition coil retain-
ing bolts to 10 Nem (89 Ib-in).

2. Connect the DIS ignition coil connector.

3. Install the ignition wires.

4. Connect the negative battery cable.

DAEWOO T-100 BL3
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GENERAL DESCRIPTION
AND SYSTEM OPERATION

IGNITION SYSTEM OPERATION

This ignition system does not use a conventional distrib-
utor and coil. It uses a crankshaft position sensor (CPS)
input to the electronic control module (ECM). The ECM
then determines electronic spark timing (EST) and trig-
gers the direct ignition system (DIS) ignition coil.

This type of distributorless ignition system uses a “waste
spark” method of spark distribution. Each cylinder is
paired with the cylinder that is opposite it (1-4 or 2-3).
The spark occurs simultaneously in the cylinder coming
up on the compression stroke and in the cylinder coming
up on the exhaust stroke. The cylinder on the exhaust
stroke requires very little of the available energy to fire
the spark plug. The remaining energy is available to the
spark plug in the cylinder on the compression stroke.

These systems use the EST signal from the ECM to
control the EST. The ECM uses the following information:

Engine load (manifold pressure or vacuum).
Atmospheric (barometric) pressure.

Engine temperature.

Intake air temperature.

Crankshaft position.

Engine speed (rpm).

DIRECT IGNITION SYSTEM IGNITION
COIL

The direct ignition system (DIS) ignition coil is mounted
near the rear of the camshatft carrier on the single over-
head camshaft engine. On the dual overhead camshaft
engine, the DIS ignition coil is mounted near the rear of
the cylinder head. Each pair of terminals of the DIS igni-
tion coil provides the spark for two spark plugs simulta-
neously. The DIS ignition coil is not serviceable and
must be replaced as an assembly.

CRANKSHAFT POSITION SENSOR

This direct ignition system (DIS) uses a magnetic crank-
shaft position sensor (CPS) mounted just ahead of the
block below the intake manifold. This sensor protrudes
through its mount to within approximately 1.3 mm (0.05
inch) of the crankshaft reluctor. The reluctor is a special
wheel attached to the crankshaft pulley with 58 slots ma-
chined into it, 57 of which are equally spaced in 6-de-
gree intervals. The last slot is wider than the others and
serves to generate a “sync pulse.” As the crankshaft ro-
tates, the slots in the reluctor change the magnetic field
of the sensor, creating an induced voltage pulse. The
longer pulse of the 58th slot identifies a specific orienta-
tion of the crankshaft and allows the electronic control
module (ECM) to determine the crankshaft orientation at
all times. The ECM uses this information to generate

DAEWOO T-100 BL3

timed ignition and injection pulses that it sends to the
ignition coils and to the fuel injectors.

IDLE AIR SYSTEM OPERATION

The idle air system operation is controlled by the base
idle setting of the throttle body and the idle air control
(IAC) valve.

The electronic control module (ECM) uses the IAC valve
to set the idle speed dependent on conditions. The ECM
uses information from various inputs, such as coolant
temperature, manifold vacuum, etc., for the effective
control of the idle speed.

FUEL CONTROL SYSTEM
OPERATION

The function of the fuel metering system is to deliver the
correct amount of fuel to the engine under all operating
conditions. The fuel is delivered to the engine by the in-
dividual fuel injectors mounted into the intake manifold
near each cylinder.

The two main fuel control sensors are the manifold ab-
solute pressure (MAP) sensor and the oxygen (O5) sen-
sor.

The MAP sensor measures or senses the intake man-
ifold vacuum. Under high fuel demands, the MAP sensor
reads a low vacuum condition, such as wide-open
throttle. The electronic control module (ECM) uses this
information to richen the mixture, thus increasing the
fuel injector on-time, to provide the correct amount of
fuel. When decelerating, the vacuum increases. This
vacuum change is sensed by the MAP sensor and read
by the ECM, which then decreases the fuel injector on-
time due to the low fuel demand conditions.

The O, sensor is located in the exhaust manifold. The
O, sensor indicates to the ECM the amount of oxygen in
the exhaust gas and the ECM changes the air/fuel ratio
to the engine by controlling the fuel injectors. The best
air/fuel ratio to minimize exhaust emissions is 14.7 to 1,
which allows the catalytic converter to operate most effi-
ciently. Because of the constant measuring and adjust-
ing of the air/fuel ratio, the fuel injection system is called
a “closed loop” system.

The ECM uses voltage inputs from several sensors to
determine how much fuel to provide to the engine. The
fuel is delivered under one of several conditions, called
“‘modes.*

Starting Mode

When the ignition is turned ON, the ECM turns the fuel
pump relay on for 2 seconds. The fuel pump then builds
fuel pressure. The ECM also checks the coolant temper-
ature sensor (CTS) and the throttle position sensor
(TPS) to determine the proper air/fuel ratio for starting
the engine. Thisrangesfrom 1.5to 1 at* 36°C (* 33°F)
coolant temperature to 14.7 to 1 at 94°C (201 °F) coolant
temperature. The ECM controls the amount of fuel deliv-



1F -314 ENGINE CONTROLS

ered in the starting mode by changing how long the fuel
injector is turned on and off. This is done by “pulsing” the
fuel injectors for very short times.

Clear Flood Mode

If the engine floods with excessive fuel, it may be
cleared by pushing the accelerator pedal down all the
way. The ECM will then completely turn off the fuel by
eliminating any fuel injector signal. The ECM holds this
injector rate as long as the throttle stays wide open and
the engine is below approximately 400 rpm. If the
throttle position becomes less than approximately 80
percent, the ECM returns to the starting mode.

Run Mode

The run mode has two conditions called “open loop” and
“closed loop.”

Open Loop

When the engine is first started and it is above 400 rpm,
the system goes into “open loop” operation. In “open
loop,” the ECM ignores the signal from the O, sensor
and calculates the air/fuel ratio based on inputs from the
CTS and the MAP sensor. The sensor stays in “open
loop” until the following conditions are met:

® The O, sensor has a varying voltage output, showing
that it is hot enough to operate properly.
® The CTS is above a specified temperature.

o A specific amount of time has elapsed after starting
the engine.

Closed Loop

The specific values for the above conditions vary with
different engines and are stored in the electronically
erasable programmable read-only memory (EEPROM).
When these conditions are met, the system goes into
“closed loop” operation. In “closed loop,” the ECM calcu-
lates the air/fuel ratio (fuel injector on-time) based on the
signal from the O, sensor. This allows the air/fuel ratio to
stay very close to 14.7 to 1.

Acceleration Mode
The ECM responds to rapid changes in throttle position
and airflow and provides extra fuel.

Deceleration Mode

The ECM responds to changes in throttle position and
airflow and reduces the amount of fuel. When decelera-
tion is very fast, the ECM can cut off fuel completely for
short periods of time.

Battery Voltage Correction Mode

When the battery voltage is low, the ECM can compen-
sate for a weak spark delivered by the ignition module by
using the following methods:

® Increasing the fuel injector pulse width.
® Increasing the idle speed rpm.
o Increasing the ignition dwell time.

Fuel Cutoff Mode

No fuel is delivered by the fuel injectors when the ignition
is OFF. This prevents dieseling or engine run-on. Also,
the fuel is not delivered if there are no reference pulses
received from the crankshaft position sensor (CPS).
This prevents flooding.

EVAPORATIVE EMISSION CONTROL
SYSTEM OPERATION

The basic evaporative emission (EVAP) control system
used is the charcoal canister storage method. This
method transfers fuel vapor from the fuel tank to an
activated carbon (charcoal) storage device (canister) to
hold the vapors when the vehicle is not operating. When
the engine is running, the fuel vapor is purged from the
carbon element by intake airflow and is consumed in the
normal combustion process.

Gasoline vapors from the fuel tank flow into the tube la-
beled TANK. These vapors are absorbed into the car-
bon. The canister is purged by electronic control module
(ECM) when the engine has been running for a specified
amount of time. Air is drawn into the canister and mixed
with the vapor. This mixture is then drawn into the intake
manifold.

The ECM supplies a ground to energize the controlled
canister purge (CCP) solenoid valve. This valve is pulse-
width modulated (PWM) or turned on and off several
times a second. The CCP PWM duty cycle varies accord-
ing to operating conditions determined by mass airflow,
fuel trim, and intake air temperature.

Poor idle, stalling, and poor driveability can be caused
by the following conditions:

e An inoperative CCP valve.
o A damaged canister.

® Hoses that are split, cracked, or not connected to the
proper tubes.

EVAPORATIVE EMISSION CANISTER

The evaporative emission canister is an emission con-
trol device containing activated charcoal granules. The
evaporative emission canister is used to store fuel va-
pors from the fuel tank. Once certain conditions are met,
the electronic control module (ECM) activates the con-
trolled canister purge (CCP) solenoid, allowing the fuel
vapors to be drawn into the engine cylinders and
burned.

VARIABLE GEOMETRY INDUCTION
SYSTEM OPERATION

The variable geometry induction system (VGIS) is used
to add more responsive acceleration to the dual over-
head camshaft (DOHC) engines. Under certain condi-
tions, the electronic control module (ECM) activates the
VGIS solenoid, allowing stored vacuum to actuate the
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secondary throttle control valve. The secondary throttle
control valve then opens the secondary throttle plates,
which are internal to the intake manifold and plenum as-
sembly. This allows for increased airflow into the engine,
creating more responsive acceleration.

POSITIVE CRANKCASE
VENTILATION CONTROL SYSTEM
OPERATION

A positive crankcase ventilation (PCV) system is used to
provide complete use of the crankcase vapors. Fresh air
from the air cleaner is supplied to the crankcase. The
fresh air is mixed with blowby gases and then passes
through a vacuum hose into the intake manifold.

Periodically inspect the hoses and the clamps. Replace
any crankcase ventilation components as required.

A restricted or plugged PCV hose may cause the follow-
ing conditions:

o Rough idle.

o Stalling or low idle speed.

o Oil leaks.

o QOil in the air cleaner.

o Sludge in the engine.

A leaking PCV hose may cause the following conditions:
o Rough idle.

e Stalling.

o High idle speed.

COOLANT TEMPERATURE SENSOR

The coolant temperature sensor (CTS) is a thermistor (a
resistor which changes value based on temperature)
mounted in the engine coolant stream. Low coolant tem-
perature produces a high resistance (100,000 ohms at
* 40°C [* 40°F]) while high temperature causes low re-
sistance (70 ohms at 130°C [266°F]).

The electronic control module (ECM) supplies 5 volts to
the coolant sensor through a resistor in the ECM and
measures the change in voltage. The voltage will be
high when the engine is cold, and low when the engine is
hot. By measuring the change in voltage, the ECM can
determine the coolant temperature. The engine coolant
temperature affects most of the systems that the ECM
controls. A failure in the coolant sensor circuit should set
Diagnostic Trouble Code (DTC) 14 or 15. Remember,
these DTCs indicate a failure in the coolant temperature
circuit, so proper use of the chart will lead either to re-
pairing a wiring problem or to replacing the sensor to re-
pair a problem properly.

THROTTLE POSITION SENSOR

The throttle position sensor (TPS) is a potentiometer
connected to the throttle shaft of the throttle body. The
TPS electrical circuit consists of a 5-volt supply line and
a ground line, both provided by the electronic control
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module (ECM). The ECM calculates the throttle position
by monitoring the voltage on this signal line. The TPS
output changes as the accelerator pedal is moved,
changing the throttle valve angle. At a closed throttle
position, the output of the TPS is low, about 0.5 volt. As
the throttle valve opens, the output increases so that, at
wide-open throttle (WOT), the output voltage will be
about 5 volts.

The ECM can determine fuel delivery based on throttle
valve angle (driver demand). A broken or loose TPS can
cause intermittent bursts of fuel from the injector and an
unstable idle, because the ECM thinks the throttle is
moving. A problem in any of the TPS circuits should set
DTC 21 or 22. Once the DTC is set, the ECM will substi-
tute a default value for the TPS and some vehicle perfor-
mance will return. A DTC 21 will cause a high idle speed.

OXYGEN SENSOR

The oxygen (O5) sensor is mounted in the exhaust sys-
tem where it can monitor the oxygen content of the ex-
haust gas stream. The oxygen content in the exhaust
reacts with the sensor to produce a voltage output. This
voltage ranges from approximately 0.1 volt (high O, -
lean mixture) to 0.9 volt (low O5 - rich mixture). This volt-
age can be measured with a digital voltmeter having
at least 10 megohms input impedance. Use of standard
shop type voltmeters will result in very inaccurate read-
ings.

The electronic control module (ECM) monitors the O,
sensor output and determines what changes are neces-
sary in the fuel mixture command.

The O, sensor circuit sets Diagnostic Trouble Code
(DTC) 13 when it is open. A constant low voltage in the
sensor circuit, indicating a lean mixture, sets DTC 44. A
constant high voltage, indicating a rich mixture, sets
DTC 45. Refer to the DTC charts for conditions that
could cause a lean or a rich system.

CO POTENTIOMETER (LEADED FUEL
ONLY)

The CO potentiometer is a manually adjustable variable
resistor which controls carbon monoxide (CO) emis-
sions in vehicles that use leaded fuel. In these vehicles,
the CO potentiometer takes the place of the O, sensor in
controlling the fuel injector pulse width. The electronic
control module (ECM) supplies a 5V reference voltage
to the CO potentiometer. The technician can adjust the
voltage of the return signal back to the ECM by turning a
small screw on the CO potentiometer. By adjusting the
voltage, the ECM will adjust the pulse width of the fuel
injectors to minimize CO emissions.

EXHAUST GAS RECIRCULATION
VALVE AND SOLENOID

The exhaust gas recirculation (EGR) system is used on
engines to lower NOX (oxides of nitrogen) emission
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levels caused by high combustion temperature. The
system is operated by the electronic control module
(ECM) through the EGR solenoid. The EGR valve feeds
small amounts of exhaust gas into the intake manifold
to decrease combustion temperature. The amount of ex-
haust gas recirculated is controlled by variations in vacu-
um and exhaust back pressure. If too much exhaust gas
enters, combustion will not take place. For this
reason, very little exhaust gas is allowed to pass through
the valve, especially atidle.

The EGR valve is usually open under the following con-
ditions:

o Warm engine operation.

® Above idle speed.

Results of Incorrect Operation

Too much EGR flow tends to weaken combustion, caus-
ing the engine to run roughly or to stop. With too much
EGR flow at idle, cruise, or cold operation, any of the
following conditions may occur:

o The engine stops after a cold start.

® The engine stops at idle after deceleration.

e The vehicle surges during cruise.

o Rough idle.

If the EGR valve stays open all the time, the engine may
not idle. Too little or no EGR flow allows combustion
temperatures to get too high during acceleration and load
conditions. This could cause the following conditions:

o Spark knock (detonation).

o Engine overheating.

o Emission test failure.

MANIFOLD AIR TEMPERATURE
SENSOR

The manifold air temperature (MAT) sensor is a thermis-
tor, a resistor which changes value based on the tem-
perature of the air entering the engine. Low temperature
produces a high resistance (100,000 ohms at * 40°C
[* 40°F]), while high temperature causes a low resist-
ance (70 ohms at 130°C [266°F]).

The electronic control module (ECM) provides 5 volts to
the MAT sensor through a resistor in the ECM and
measures the change in voltage to determine the MAT.
The voltage will be high when the manifold air is cold and
low when the air is hot. The ECM knows the intake MAT
by measuring the voltage.

The MAT sensor is also used to control spark timing
when the manifold air is cold.

A failure in the MAT sensor circuit sets a Diagnostic
Trouble Code (DTC) 23 or 25.

IDLE AIR CONTROL VALVE

Notice: Do not attempt to remove the protective cap
and readjust the stop screw. Misadjustment may result

in damage to the idle air control (IAC) valve or to the
throttle body.

The IAC valve is mounted on the throttle body where
it controls the engine idle speed under the command of
the electronic control module (ECM). The ECM sends
voltage pulses to the IAC valve motor windings, causing
the IAC valve pintle to move in or out a given distance
(a step or count) for each pulse. The pintle movement
controls the airflow around the throttle valves which, in
turn, control the engine idle speed.

The desired idle speeds for all engine operating condi-
tions are programmed into the calibration of the ECM.

These programmed engine speeds are based on the
coolant temperature, the park/neutral switch status, the
vehicle speed, the battery voltage, and the air condition-
ing (A/C) system pressure (if equipped).

The ECM “learns” the proper IAC valve positions to
achieve warm, stabilized idle speeds (rpm) desired for
the various conditions (park/neutral or drive, A/C on or
off, if equipped). This information is stored in ECM “keep
alive” memories (information is retained after the ignition
is turned OFF). All other IAC valve positioning is calcu-
lated based on these memory values. As a result, en-
gine variations due to wear and variations in the
minimum throttle valve position (within limits) do not af-
fect engine idle speeds. This system provides correct
idle control under all conditions. This also means that
disconnecting power to the ECM can result in incorrect
idle control or the necessity to partially press the accel-
erator when starting until the ECM relearns idle control.

Engine idle speed is a function of total airflow into the
engine based on the IAC valve pintle position, the
throttle valve opening, and the calibrated vacuum loss
through accessories. The minimum throttle valve posi-
tion is set at the factory with a stop screw. This setting
allows enough airflow by the throttle valve to cause the
IAC valve pintle to be positioned a calibrated number of
steps (counts) from the seat during “controlled” idle op-
eration. The minimum throttle valve position setting on
this engine should not be considered the “minimum idle
speed,” as on other fuel injected engines. The throttle
stop screw is covered with a plug at the factory following
adjustment.

If the IAC valve is suspected as being the cause of im-
proper idle speed, refer to “Idle Air Control System
Check” in this section.

MANIFOLD ABSOLUTE PRESSURE
SENSOR

The manifold absolute pressure (MIAP) sensor measures
the changes in the intake manifold pressure which result
from engine load and speed changes, and converis
these to a voltage output.

A closed throttle on engine coast down produces a rela-
tively low MAP output. MAP is the opposite of vacuum.
When manifold pressure is high, vacuum is low. The
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MAP sensor is also used to measure barometric pres-
sure. This is performed as part of MAP sensor calcula-
tions. With the ignition ON and the engine not running,
the electronic control module (ECM) will read the man-
ifold pressure as barometric pressure and adjust the
air/fuel ratio accordingly. This compensation for altitude
allows the system to maintain driving performance while
holding emissions low. The barometric function will up-
date periodically during steady driving or under a wide

open throttle condition. In the case of a fault in the baro-
metric portion of the MAP sensor, the ECM will set to the
default value.

A failure in the MAP sensor circuit sets a Diagnostic
Trouble Code (DTC) 33 or 34.

The following tables show the difference between
absolute pressure and vacuum related to MAP sensor
output, which appears as the top row of both tables.

MAP
Volts 4.9 4.4 3.8 3.3 2.7 2.2 1.7 1.1 0.6 0.3 0.3
kPa 100 90 80 70 60 50 40 30 20 10 0
in Hg 29.6 26.6 23.7 20.7 17.7 14.8 11.8 8.9 5.9 2.9 0
VACUUM
Volts 4.9 4.4 3.8 3.3 2.7 2.2 1.7 1.1 0.6 0.3 0.3
kPa 0 10 20 30 40 50 60 70 80 90 100
in Hg 0 2.9 5.9 8.9 11.8 14.8 17.7 20.7 23.7 26.7 29.6

ELECTRONIC CONTROL MODULE

The electronic control module (ECM), located under the
passenger seat, is the control center of the fuel injection
system. It constantly looks at the information from
various sensors and controls the systems that affect the
vehicle’s performance. The ECM also performs the
diagnostic functions of the system. It can recognize op-
erational problems, alert the driver through the service
engine soon (SES) warning, and store diagnostic
trouble codes (DTCs) which identify the problem areas
to aid the technician in making repairs.

There are no serviceable parts in the ECM. The calibra-
tions are stored in the ECM in the programmable read-
only memory (PROM).

The ECM supplies either 5 or 12 volts to power the sen-
sors or switches. This is done through resistances in
the ECM which are so high in value that a test light
will not come on when connected to the circuit. In some
cases, even an ordinary shop voltmeter will not give an
accurate reading because its resistance is too low. You
must use a digital voltmeter with a 10 megohm input im-
pedance to get accurate voltage readings. The ECM
controls output circuits such as the fuel injectors, the idle
air control (IAC) valve, the A/C clutch relay, etc., by con-
trolling the ground circuit through transistors or a device
called a “quad-driver.”
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FUEL INJECTOR

The multi-port fuel injection (MPFI) assembly is a sole-
noid-operated device controlled by the electronic control
module (ECM) that meters pressurized fuel to a single
engine cylinder. The ECM energizes the fuel injector or
solenoid to a normally closed ball or pintle valve. This al-
lows fuel to flow into the top of the injector, past the ball
or pintle valve, and through a recessed flow director
plate at the injector outlet.

The director plate has six machined holes that control
the fuel flow, generating a conical spray pattern of finely
atomized fuel at the injector tip. Fuel from the tip is di-
rected at the intake valve, causing the fuel to become
further atomized and vaporized before entering the
combustion chamber. A fuel injector which is stuck
partially open would cause a loss of fuel pressure after
the engine is shut down. Also, an extended crank time
would be noticed on some engines. Dieseling could also
occur because some fuel could be delivered to the en-
gine after the ignition is turned OFF.

KNOCK SENSOR

The knock sensor detects abnormal knocking in the en-
gine.
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The sensor is mounted in the engine block near the
cylinders.

The sensor produces an AC output voltage which in-
creases with the severity of the knock. This signal is
sent to the electronic control module (ECM). The ECM
then adjusts the ignition timing to reduce the spark
knock.

OCTANE NUMBER CONNECTOR

The octane number connector is a jumper harness
(White) that signals to the electronic control module
(ECM) the octane rating of the fuel.

The connector is located under the passenger seat next
to the ECM.

There are four different octane number connector set-
tings available. The vehicle is shipped from the factory
with a label attached to the jumper harness to indicate
the octane rating setting of the ECM.

The ECM will alter fuel delivery and spark timing based
on the octane number setting.

The following table shows which terminals to jump on
the octane number connector in order to achieve the
correct fuel octane rating. Terminal 2 is ground on the
octane number connector.

To find the appropriate wiring diagram, refer to “ECM
Wiring Diagrams” in this section.

Octane Number Selecting

95 91 87 83
1.5L IEFI-6 (ECM) Open Open Ground Ground
Terminal D12
1.5L IEFI-6 (ECM) Ground Open Open Ground
Terminal D13
1.3L/1.6L ITMS-6F (ECM) Open Open Ground Ground
Terminal D6
1.3L/1.6L ITMS-6F (ECM) Ground Open Open Ground
Terminal C13
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¥ I R I 1 \
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