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SECTION 6E

DRIVEABILITY AND EMISSIONS
GENERAL INFORMATION

CAUTION: This vehicle is equipped with a Supplemental lnflatable Restraint (SlR).
Refer to CAUTIONS in Section 9J under "ON-VEHICLE SERVICE" and the SIR
Component and Wiring Location View in Section 9J before performing service on or
arouhd SIR components or wiring. Failure to follow CAUTIONS could result in possible
air bag deployment, personal injury or otherwise unneeded SIR repairs.

NOTICE: When fasteners are removed, always reinstall them at the same location from which they were removed. If a

fastener neecls to be replaced, use the correct part number fastener for that application. If the conect part number fastener is not

available, a fastener of equal size and shength (or stronger) may be used. Fasteners that are not reused, and those requiring

thread-locking compound, will be called out. The correct torque values must be used when installing fasteners that require

them. If the above procedures are not followed, parts or system damage could result.

ALL NEW GENERAL MOTORS VEHICLES ARE CERTIFIED BY THE UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY AS CONFORMING TO THE REQUIREMENTS OF THE REGULAf,IONS FOR THE CONTROL
OF AIR POLLUTION FROM NEW MOTOR VEHICLES. THIS CERTIFICATION IS CONTINGENT ON CERTAIN

ADJUSTMENTS BEING SET TO FACTORY STANDARDS. IN MOST CASES, THESE ADJUSTMENT POINTS EITHER

HAVE BEEN PERMANENTLY SEALED AND/OR MADE INACCESSIBLE TO PREVENT INDISCRIMINATE OR

ROUTINE ADJUSTMENT IN THE FIELD. FOR THIS REASON, THE FACTORY PROCEDURE FOR TEMPORARILY
REMOVING PLUGS, CAPS, ETC., FOR PURPOSES OF SERVICING THE PRODUCI MUST BE STRICTLY
FOLLOWED AND, WHEREVER PRACTICABLE, RETURNED TO THE ORIGINAL INTENT OF THE DESIGN.
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DRIVEABILITY AND EMISSIONS CONTROL

The computer command control system, which is

controlled by the Engine Control Module (ECM), is designed to

maintain exhaust emission levels at federal standards while
providing good driveability and fuel efficiency. The functions

of the system are based on data gathered by sensors and

switches located throughout the vehicle.

Clearing Diagnostic Trouble
Codes (DTCs) . . .... 6E-6

Diagnostic Mode. .....6E-6
Field Service Mode . .. 6E-6

On-Board Diagnostic (OBD) System Check . 6E-6
Data Link Connector (DLC)

Scan Tools ..... 6E-7
Scan Tool Use With lntermittents . . ... 6E-7
Wiring Harness Seruice .. 6E-7
Tools Needed to Service the System . 6E-7
Special Tools. .....6E-8
General Specifications .... ..... 6E-10

The ECM maintains conffol over fuel delivery, ignition, idle air
flow, the fuel pump and other system components, while

monitoring the system for faulty operation with its diagnostic

capabilities (Figure 1).

It is important to review the component sections and

wiring diagrams in SECTION 6E2 to determine which systems

are controlled by the ECM.
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.OPERATING PARAMETERS SENSED

A/C "ON" or "OFF"
Engine Coolant Temperature

Engine Crank Signal

Heated Oxygen Sensor (HO2S)

lgnition Relerence

o Camshaft Position
o Engine Speed (RPM)

Manifold Absolute Pressure (MAP)

Manual Seleetor Position

System Voltage

Throttle Position
Transaxle Gear Position

Vehicle Speed

Fuel Pump Voltage

lntake Air Temperature (lAT)

EGR Vacuum

Power Steering Pressure (PSP) Switch

a

a

a

a

c

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

a

"SYSTEMS CONTROLLED

Air Management

EVAP Canister

Exhaust Gas Recirculation (EGR)

Electronic Spark Timing (EST)

Fuel Control
ldle Speed Gonirol (lSC) Motor

Torque Converter Cluieh (TCC) or
Upshift Indicator
Fuel Pump

Air Conditioning
Engine Cooling Fan

Diagnostics
. Malfunction lndicator Lamp (MlL)

Not all items are used on all engines

5-18-94
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Figure 1 - ECM lnputs and Outputs

EMISSIONS CONTROL IN FORMATION
LABEL

The underhood "Vehicle Emission Control Information
Label" (Figure 2) contains important emission specifications
and setting procedures. In the upper left corner is exhaust
emission information which identifies the year, the
manufacturing division of the engine, the displacement of the

engine in liters, the class of vehicle and type of fuel metering.
There is also an illustrated emission component and vacuum

hose schematic.
This label is located in the engine compartment of every

General Motors vehicle. If the label has been removed, it can

be ordered from GM Service Parts Organization (GMSPO).

MAINTENANCE SCHEDULE

Refer to SECTION 0B for the maintenance service that
should be performed to retain emission control performance.

BLOCKING DRIVE WHEELS

The vehicle drive wheels always should be blocked and

parking brake firmly set while checking the electronic engine
control system, unless specified otherwise.

WHAT THIS SECTION CONTAINS

SECTION 6E has been developed to describe the function
and operation of the electronic engine control system that
controls the driveability and emissions of the vehicle.
Emphasis is placed on the diagnosis and repair of malfunctions
related to the system.

This section also provides general diagnostic procedures,
Tech I scan tool diagnostic computer use, wiring and terminal
repair procedures and descriptions of special tools. It then
leads into SECTION 6E2, which deals with engine conffol
systems using throttle body injection for fuel delivery.

SECTION 682 is divided into three major subsections

dealing with diagnosis and repair. They can be summarized as

follows:

SECTION A: ENGINE COMPONENTS/WIRING
DIAGRAMS/DIAGNOSTIC CHARTS

a Component Locations
. Wiring Diagrams
. ECM Terminal End View and Terminal Definitions
o On-Board Diagnostic (OBD) System Check This

must be the first step of any diagnostic procedure.
o Typical Tech I Data and Definitions
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VEI.IICLE EMISSION CONTROL INFORMA
SUZUKI MOTOR GORPOBATION

TION

s
ENGINE FAMILY:

ENGINE DISPLACEMENT:

EVAPORATIVE FAMI[Y:

PSK1.OV5FFC4

1.0 LITER

EVV.A

EXHAUST EMISSION CONTR0L SYSTEM: TBI+TWC+O2S

ENGINE TUNE UP SPECIFICATIONS AND ADJUSTMENTS:

'AT NORMAL OPERATING TEMPEBATURE
.LIGHTS, HEATER BLOWER ANO AIR CONDITIONER OFF

'TRANSMISSION IN NEUTRAL

IHIS VEHICLE CONFORMS TO U.S. EPA REGUI.ATIONS

APPLICABLE TO 1995 MODEL YEAR NEW PASSENGER CARS.

HOWEVER, IF THIS VEHICLE IS BUILT FOR USE IN CANADA,

IT DOES NOT COMPLY WITH U.S. EPA FUEL LABELING

REGUI.ATIONS.

CATALYST
11955-67E20

EGR VACUUM

VACUUM HOSE ROUTING

1 OV5FFCA

illilt ilililllilillillillillillillllilllllililllilllffi

ENGINE FAMILY

5-12-94
RS 20717

VEHICLE CLASS AND STANDAFDS

V = Gasoline Vehicle
w =Tal 1f . SFiasol i ne Veh ic|e

X; Calif. Std. Gasoline Truck
K = Diesel Truck

FUEL METERING

3 = PFI and TBI
4=4bbl
5=TBl
7=MFl
8=PFl
9 = PFI Turbo

CHECK SUM
DIGIT

Figure 2 - Vehicle Emission Control lnformation Label
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r Diagnostic Trouble Code Charts These charts are

designed with facing pages containing circuit
diagrams, circuit operation information, and helpful

diagnostic information.

SECTION B: SYMPTOMS
o This subsection assists in the diagnosis of intermittent

malfunctions or malfunctions which do not result in

the storing of Diagnostic Trouble Codes (DTCs)' It is

arranged by symptoms of poor driveability and

emissions and lists possible causes of the

malfunctions.

SECTION C: COMPONENT SYSTEMS
o Component and Circuit Descriptions
o On-Vehicle Service
o Functional Checks/Diagnostic Charts

VISUAUPHYSICAL UNDERHOOD
INSPECTION

A careful visual and physical underhood
inspection must be performed as part of any
diagnostic procedure or in finding the cause of an

emissions test failure. This can often lead to fixing a
malfunction without further steps. Inspect all vacuum hoses for

correct routing, pinches, cuts or disconnects.

Be sure to inspect hoses that are difficult to see beneath the

air cleaner, compressor, generator, etc. Inspect all the wires in
'the engine compartrnent for proper connections, burned or

chafed spots, pinched wires or contact with sharp edges or hot

exhaust manifolds. This visual/physical inspection is very

important. It must be done carefully and thoroughly.

BASIC KNOWLEDGE AND TOOLS
REQUIRED

To use this manual most effectively, a general

understanding of basic electrical circuits and circuit testing

tools is required. The technician should be familiar with wiring

diagrams, the meaning of voltage, ohms, amps, the basic

theories of electricity and understand what happens in an open

or shorted wire.
To perform system diagnosis, the use of a Tech I

diagnostic computer or equivalent scan tool is required. A

tachometer, test light, high-impedance (at least 10 megohms)

digital multimeter, vacuum gage and jumper wires are also

required. Please become acquainted with the tools and their

uses before attempting to diagnose a driveability malfunction'

Special tools which are required for system service and the ones

described above are illustrated at the end of this section'

Electrostatic Discharge Damage

Electronic components used in control systems are often

designed to carry very low voltage, and are very susceptible to

damage caused by electrostatic discharge. It is possible for less

than 100 volts of static electricity to cause damage to some

electronic components. By comparison, it takes as much as

4,000 volts for a person to even feel the zap of a static

discharge.
There are several ways for a person to become statically

charged. The most common methods of charging are by

friction and by induction. An example of charging by friction is

a person sliding across a car seat, in which a charge of as much

as 25,000 volts can build up. Charging by induction occurs

when a person with well insulated shoes stands near a highly

charged object and momentarily touches ground. Charges of
the same polarity are drained off, leaving the person highly

charged with the opposite polarity. Static charges of either type

can cause damage; therefore, it is important to use care when

handling and testing electronic components.

NOTICE; To prevent possible electrostatic discharge

damage:
I Always touch a known good ground before handling

an Engine Control Module (ECM).
o Do Not touch the ECM connector pins or soldered

components on the ECM circuit board.

DIAGNOSTIC INFORMATION

The diagnostic charts and functional checks in this manual

are designed to locate a faulty circuit or component through

logic based on the process of elimination' The charts are

prepared with the requirement that the vehicle functioned

correctly at the time of assembly and that there are no multiple

failures.
The Engine Control Module (ECM) performs a continual

self-diagnosis on certain control functions. This diagnostic

capability is complemented by the diagnostic procedures

contained in this manual. The ECM's language for

communicating the source of a malfunction is a system of
Diagnostic Trouble Codes (DTCs). The DTCs are two digit

numbers that range from 12 to 51. When a malfunction is

detected by the ECM, a DTC is set and the Malfunction

Indicator Lamp (MIL) is illuminated.
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Malfunction lndicator Lamp (MlL)

This indicator is in the instrument panel cluster assembly

and has the following functions:
o It informs the driver that a malfunction has occurred

and that the vehicle should be taken for service as soon

as reasonably possible.
o It displays Diagnostic Trouble Codes (DTCs) stored

b1' the Engine Control Module (ECM) which help the

technician diagnose system malfunctions.

As a bulb and system check, the Malfunction Indicator
Lamp OIIL) should be lit with the ignition switch in the "ON"
position (engine not running). When the engine is started, the

MIL u'ill go out. If the MIL remains lit, the self-diagnostic

sj-stem has detected a malfunction. If the malfunction goes

awaJ', the \fn- will go out immediately but a corresponding

DTC *'ill be stored in the memory of the ECM. DTC 4l
(Ignition Signal Circuit), however, is an exception to this

statement and is not stored in ECM memory. Any memory of
DTC 4i is erased as soon as the ignition switch is turned to the

"LOCK" position. In order to detect an active DTC 41, the

engine must be cranked for 3 seconds and the Tech I scan tool

diagnostic computer connected with the ignition switch left in
"ON." If the ignition switch is turned to "LOCK" at any time
during this procedure. a present DTC 41 will be lost. For

further DTC retrieval information, refer to "Reading

Diagnostic Trouble Codes (DTCs)" later in this section.

\\'hen the \fIL remains 1it while the engine is running, or
when a malfunction is suspected due to a driveability or

emissions malfunction. the "On-Board Diagnostic (OBD)
System ChecK' must be performed. The procedure for
this check is gir en in "Engine ComponentsAiliring
Diagrams/Diagnostic Charts" in SECTION 6E2-A1 1.0L

(VIN6) or 6El-{ 1.3L O/IN 9). This check will expose

malfunctions *'hich ma1 not be detected if other diagnostics are

performed premarurell .

lntermittent Malfunction lndicator
Lamp (MlL)

In the case of an "intermittent" malfunction, the

Malfunction Indicator Lamp (tt4IL) will remain lit as long as

the trouble exiss and u ili so out when the system returns to
normal. except in the case of Exhaust Gas
Recirculation (EGF) intermittents. EGR intermittents

wili cause the NIIL to remain lit until the ignition switch is

turned to "LOCK."
Even though the IIIL goes out, the corresponding

Diagnostic Trouble Code OTC) q'ill be stored in the memory

of the Engine Control \'lodule (ECM) unless system voltage is

removed for 60 seconds or longer. DTC 41 (Ignition Signal

Circuit), however. is an exception to this statement and is not

stored in the memory of the ECM. For retrieval of an active

DTC 41, refer to "Malfunction Indicator Lamp (MIL)" earlier

in this section.

When unexpected DTCs appear during the DTC reading

process, the assumption can be made that these DTCs were set

by an intermittent malfunction and could be helpful in
diagnosing the system.

An intermittent DTC may or rnay not reset. trf it is an

intermittent malfunction. a Diagnostic Tiouble Code Chart is

not used. Consult the "Diagnostic Aids" on the page facing the

diagnostic chart corresponding to the intermittent DTC. The

topic of "Intermittents" is also covered in "Symptoms" in

SECTION 682-8. A physical inspection of the applicable

subsystem most often will resolve the malfunction.

Reading Diagnostic Trouble Codes (DTCs)

The provisions for communicating with the Engine

Control Module (ECM) are the Data Link Connector (DLC)'
the DIAG SW connector in the junction block and the

diagnostic request terminal in the Duty Check DLC (Figures 3

and 4). The DLC is located under the instrument panel to the

left of the steering column and is initially used at the assembly

plant for determining powerplant system integriry prior to

vehicle shipment. The junction block is also located under the

instrument panel to the left of the steering column. The Duty

Check DLC is located in the left rear engine compaftment near

the strut tower. Diagnostic Trouble Codes @TCs) stored in
ECM memory can be read either through the Tech 1 scan tool

diagnostic computer (a hand-held diagnostic scanner) plugged

into the DLC or by counting the flashes of the Malfunction
Indicator Lamp (Mtr-) (or a test light) after grounding either the

DIAG SW connector in the junction block or the diagnostic

request terminal in the Duty Check DLC. When either terminal

is grounded, the ECM enters its diagnostic mode and outputs

DTCs to either the MIL or, if a test light is used' to the

diagnostic output terminal of the Duty Check DLC.
To ground the DIAG SW connector in the junction block'

simply remove the spare fuse from the junction block and insert

it into the DIAG SW connector. Then, turn the ignition switch

and observe the MIL. To ground the diagnostic

request terminal in the Duty Check DLC, connect a jumper

between Duty Check DLC cavities "2" and"4". At this point,

the MIL should flash DTC l2 continuously. This would be the

following flash sequence: "flash, pause, flash-flash, long
pause, flash, pause, flash-flash, long pause, flash, pause,

flash-flash," etc. DTC 12 indicates that the ECM's diagnostic

system is operating. If DTC l2 is not indicated, a malfunction

is present within the diagnostic system itself, which should be

addressed by consulting "Engine ComponentsAiliring
Diagrams/Diagnostic Charts" in SECTION 6E2 Al 1.0L

(VIN6) or 682-A2 1.3L (VIN 9).
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600 JUNCTION BLOCK

601 DIAG SW

602 DATA L|NK CONNECTOR (DLC) s-24-e4
RS 20718

Figure 3 - Data Link Connector (DLC) and
Junction Block

If any DTCs exist indicating a malfunction (DTCs other
than DTC l2), those DTCs will flash instead of a DTC 12. If
more than one DTC is stored in the ECM's memory, the DTCs
will be repeatedly output from the lowest to the highest, with
each DTC being displayed three times.

Clearing Diagnostic Trouble Codes (DTCs)

To clear the Diagnostic Trouble Codes (DTCs) from the
memory of the Engine Control Module (ECM), either to
determine if the malfunction will occur again or because repair
has been completed, the ECM power feed must be disconnected
for at least 60 seconds. To remove power from the ECM,
remove the 15A TAIL fuse located in the junction block. If
working under the hood, the 40A LAMP fuse in the fuse box on
the left front fender apron can be removed to disconnect power
to the ECM. Removal of the 40A LAMP fuse will erase
memory in the clock and/or radio, so use of the l5A TAIL fuse
for this purpose is preferred.

NOTICE: To prevent ECM damage, the ignition
switch must be in the "LOCK" position when
disconnecting or reconnecting ECM power. When using a

Tech 1 scan tool to retrieve diagnostic data, clearing the
DTCs can be done through the Tech 1 scan tool without
removing power to the ECM.

Diagnostic Mode

When the diagnostic terminal in either the Duty Check
Data Link Connector (DLC) or in the junction block is
grounded with the ignition switch in the "ON" position (engine
not running), the system enters what is called the diagnostic
mode. In this mode, the Engine Control Module (ECM) will
perform the following functions:

W.,4 5

1

2

3

4

5

6
603
604

BLANK
DIAGNOSTIC REQUEST TERMINAL
DIAGNOSTIC OUTPUT TERMINAL
GROUND TERMINAL
TEST SWITCH TERMINAL
DUTY CHECK TERMINAL
FUEL INJECTOR BESISTOR
DUTY CHECK DATA LINK CONNECTOR (DLC)

3 -2s- 94
RS 207'19

Figure 4 - Duty Check Data Link Connector (DLC)

l. Display Diagnostic Trouble Code (DTC) 12 by
flashing the Malfunction Indicator Lamp (MIL)
(indicating the system is operating correctly).

2. Display any stored DTCs by flashing the MIL. If
DTCs other than DTC 12 are stored, DTC 12 will not
be flashed.

3. Outputidle speed control duty through the duty check
terminal of the Duty Check DLC.

Field Service Mode

If the test switch terminal is grounded, the Engine Conffol
Module (ECM) sets ignition timing to its initial (non-corrected)
setting. The test switch terminal is located in the Duty Check
Data Link Connector (DLC).

If both the diagnostic terminal in either the junction block
or Duty Check DLC and the test switch terminal are grounded
simultaneously, the ECM outputs the airlfuel duty through the
duty check terminal of the Duty Check DLC.

oN-BOARD DTAGNOSTTC (OBD) SYSTEM
CHECK

The correct method for diagnosing malfunctions is to
follow these three basic steps:

1. Are the on-vehicle diagnostics working? This is
determined by performing the "On-Board Diagnostic
(OBD) System Check." Since this is the starting point
for diagnostic procedures or for finding the cause of
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an emissions test failure, always begin here. The
"On-Board Diagnostic (OtsD) System Check" is
located at the beginning of "Engine
CornponentsAiliring Diagrams/ Diagnosis Charts" in
SECTION 582-Al 1.0L (VIN 6) or 6E2-AZ l.3L
(VIN 9). If the on-vehicle diagnostics are not
operating properly, the "On-Board Diagnostic (OBD)
System Check" will lead to a diagnostic chart in
"Engine Components/Wiring Diagrams/Diagnosis
Charts" in SECTION 5F'2-Al i.OL (VIN 6) or
682-A2 1.3L (VIN 9) to corect the malfunction. If
the on-vehicle diagnostics are working properly,
proceed to the next step.

2. Is a Diagnostic--Trouble Code (DTC) stsred? If a
DTC is stored, go directly to the numbered DTC chan
in "Engine Cnmponents/Wiring Diagrams/Diagnostic
Charts" in SECTION 682-A11.0L(VIN 6) or 682-M
1.3L (VIN 9). This will determine if the fault is still
present. If no DTC is stored, proceed to the next step.

3. Scan serial data ffansmitted,by_lho Engine_eontrol
Module (ECM). This involves reading the
information available on the serial data stream with
the Tech 1 scan tool or one of the tools available for
that purpose. Information on these tools and the
meaning of the various displays can be found in the
succeeding paragraphs.

DATA L|NK CONNECTOR (DLC) SCAN
TOOLS

The Engine Control Module (ECM) can comrnunicate a

variety of information through the Data Link Connector (DLC).
This data is transmitted at a high frequency which requires a

Tech 1 diagnostic computer or scan tool for interpretation.
There are several scan tools available for reading this
information.

With an understanding of the data which the tool displays,
and a knowledge of the circuits involved, the tool can be very
useful in obtaining information whictr would be more difficult
or impossible to obtain with other equipment.

Tech 1 and scan tools do not make the use of diagnostic
charts unnecessary, nor can they indicate exactly where a
malfunction is in a particuiar circuit. Diagnostic charts
incorporate procedures using a Tech 1 when it is applicable.

A SCAN TOOL THAT DISPLAYS FAULTY DATA
SHOULD NOT BE I.ISED AND TFIE PROBLEM
SHOULD BE REPORTED TO THE
MANUFACTURER. THE USE OF A FAUUTY SCAI{
TOOL CAN RESULT IN MISDIAGNOSIS AND
U NNECESSARY PARTS REPLACEMENT.

SEAN TOOL USE WITTI INTERMITTENTS

In some scan tool applications. the data update rate makes
the tool less effective than a digital multimeter - such as w'hen

trying to defect an intermittent malfunction which lasts a very
short time. However, the Tech 1 does allow manipulation of
wiring harnesses under the hood (engine not running) while
observing readouts"

The Tech 1 or scan tool can also be plugged in and
observed while driving the vehicle under the condition when
the Malfunction Indicator Larnp (MIL) comes on momentarily
or when engine driveabiiity is mornentarily poor. If th€
malfunction seems to be related to certain parameters that can

be checked on the Tech 1, they should be checked while driving
the vehicle. If there does not seem to be any correlation
between the malf'unction and any specific circuit, the Tech 1

can be checked on each position, watching for a period of tirne
to see if there is any change in the readings that indicates
intermittent operation.

The Tech I is also an easy way to compare the operating
parameters of a poorly operating engine with those of a known
good one. For example, a sensor may shift in value but not set a

Diagnostic Trouble Code (DTC). Comparing the sensor's
readings with those of a known good one rnay uncr.rver the

rnalfunction.
The Tech I has the ability to save time in diagnosis and

prevent the replacement of good parts. The key to using the
Tech 1 successfully in diagnosis lies in the technician's ability
to understand the systern he is trying to diagnose as weli as an

understanding of the Tech 1 operation and limitations. The
technician should read the Tech I manufacturer's operating
manual to become farniliar with its operation.

WIRING FIARNHSS SERVICE

Wiring harnesses should be replaced with proper part
number harnesses. Ltse J 38125-A Terminal Repair Kit when
rnaking repairs to a wire or connectors. When signal wires are

spliced into a harness, use wire with high temperatlre
insulation only. Refer to SECTION 8A-5 for wiring harnes-s

and connector repair instruction.

TOOLS NEHDED TO SERVICE THH SYSTEM

For thorough diagnosis, the system requires a Tech I
diagnostic computer or equivatrent scari tool, a tachometeq a

test light, a high-irnpedance digital rmrltimeter (J 39200 or
equivalent), a vacuum gage and some fused jumper wires" A
test light or digital multimeter must be used when specified in
the diagnosis procedures. For more infonnation on the tools
necessary fbr diagnostics, refer to "Special TooXs" later in this
section and to the individual tool manufacturer's instructions.
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J 39200

DIGITAL MULTIMETER

Voltmeter - Voltage position measures magnitude of
voltage when connected in parallelto an existing circuit.
Adigitalvoltmeterwith a 10 megohm input impedance is
used because this type of meter will not load down the
circuit and result in faulty readings. Some circuits require
accurate low voltage readings because they have a very
high resistance. Refer to meter instructions for more
information.

Ammetel - When used as an ammeter, this meter
aceurately measures extremely low current flow. Refer
to meter instructions for more information.
n Selector must be set properly for both function and
range. DO is used for most automotive
rneasurements.

Ohmmetef - Measures resistance of circuit directly in
ohms.
r Selector must be set to proper range. Refer to meter

instructions for more information.

TK00000

TECH 1 DIAGNOSTIC COMPUTER
,A hand-held scan tool used to analyze and diagnose
fuel and emission system. Also can be used to
analyze other systems.

J 23738-A

PLASTIC MITY.VAC@ HAND VACUUM PUMP
Use the gage to monitor manifold engine vacuum
and use the hand purnp to check vacuum sensors,
solenoids and valves.

J 34142-8

UNPOWERED TEST LIGHT
Used forchecking wiring forcomplete circuit, shortto
ground or voltage"

TACHOMETER
Must have inductive trigger signal pickup.

s-11-94
HS 20720

Specia!Tools 1

-I
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J 29533-A

OXYGEN SENSOR WRENCTI
Used for removing or installing the oxygen sensor
(02s).

J 34730-28

INJECTOR TEST LIGHT
Used for checking the electrical circuit to a TBI fuel
injector.

Part of Diagnostic K|VJ 34730-8

J 26792

H" E. I. SPARK TESTER
Used for checking the secondary ignition coil voltage.

J 3s61 6

CONNECTOR TEST ADAPTER KIT
Used for making electricaltest connections in current
Weather Pack, Metri-Pack and Micro-Pack style
terminals.

J 34730-1

FUEL PRESSURE GAGE
Used to check and monitor fuel pressure.

Part of Diagnostic K|VJ 34730-B

J 34730-75

FUEL RAIL ADAPTER
Used to adapt J 34730-1 fuel pressure gage to Metro
TBlfuel system.

5-3€4
RS 20721

SpecialTools 2

,L
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TERMINAL REPAIR KIT
Used for making wiring harness repairs.

J 38125-A
5-6-94

R520722

Special Tools 3

SPECIFICATION

Engine Timing Vehicle Emission Control Information Label.

GENERAL SPECIFICATIONS

Listed on the chart below are locations of specifications used in this section.

LOCATION OF INFORMATION

Idle Speed, ECM Controlled Not adjustable. ECM controls idle.

Spark Plug Type SECTION 08.

Spark Plug Gap SECTION 0B"

Engine Code Eighth digitof VIN number. Also SECTION 0A.

Engine Family Vehicle Emission Control Information Label.

Filter Part Numbers SECTION 08.

Part Numbers of GMSPO Parts Book.
Major Components

Replacement of GMSPO Parts Book.
Vehicle Emission
Control Information
Label
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SECTION 6E2

DRIVEABILITY AND EMISSIONS FUEL
TNJECTION (TBl)

THIS SECTION APPLIES TO:

1.0L (VtN 6) & 1.3L (VtN 9) ',M" CARLTNE (TBt)

CAUTION: This _v-ehicle is equipped with a Supplernent4 lnflatable Restraint (StR).
Refer to CAUTIONS in Section-9J under "ON'-VEHICLE SERVICE" and the Slh
Componelt and Wiring Location View in Section 9J before performing service on or
around SIR components or wiring. Failure to follow CAUTIONS could re-sult in possible
air bag deployment, personal injury or othenrise unneeded SIR repairs.

NOTIGE; When fasteners are removed, always reinstall them at the same location from which they were removed. If a
fastener needs to be replaced, use the corre€t part number fastener for that application. If the conect part number fastener is not
available, a fastener of equal size and strength (or stronger) may be used. Fasteners that are not reused, and those requiring
thread-locking compound, will be called out. The correct torque values must be used when installing fasteners that require
them. If the above procedures are not followed, parts or system damage could result.
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DRTVEABILIW & EMISSIONS

ALL NEW GENERAL MOTORS VEHICLES ARE CERTIFIED BY THE UNITED STATES

ENVIRONMENTAL PROTECTION AGENCY AS CONFORMING TO THE REQUIREMENTS OF

THE REGULATpNS', FOR rHE CONTROL OF A!|^19_L1.YI-O_N. FRoM NEw MOrOR

VEHICLES. THIS CERTIFICATION IS CONTINGENT ON CERTAIN ADJUSTMENTS BEING SET

TO FACTORY STANDARDS. tN MOST CASES, THESE ADJUSTMENT POINTS EITHER HAVE

BEEN PERMANENTLY SEALED AND/OR MADE INACCESSIBLE TO PREVENT

INDISCRIMINATE OR ROUTINE ADJUSTMENT IN THE FIELD. FOR THIS REASON, THE

FACTORY PROCEDURE FOR TEMPORARILY REMOVING PLUGS, CAPS, ETC., FOR

PURPOSES OF SERI/ICING THE PRODUGT, MUST BE STRICTLY FOLLOWED AND'

WHEREVER PRACTICABLE, RETURNED TO THE ORIGINAL INTENT OF THE DESIGN'

INTRODUCTION
GENERAL DESCRIPTION

This section applies to engines which have a fuel injector

mounted above a throttle body assembly. The entire assembly is

mounted to the intake manifold and is refened to as '"Throttle

Body Fuel Injqrtion (TB[)" unit.
The 1995 Metro utilizes two types of engines; a 1.01, (VIN

6) ttree cylinder and a 1'3L ffn'l 9) four cylinder. These

engines are divided into two sections: 6E2-Al is for the 1'0L

(VIN 6) three cylinder and6E2-A2is for the 1.3L (VIN 9) four

cylinder. Both of these systems are similar and rnuch of the

information in these sections are the same.

These engines have controls to reduce exhaust emissions,

while maintaining good driveability and fuel economy.

An Engine Control Module (ECM) is the heart of this

control system and has sensors used to provide inforrnation

about engine operation and the various systems it controls.

Details of basic operation, diagnosis, functional checks, and

on-vehicle service are covered in SECTION 682-C,

The ECM has the ability to do some diagnosis of itself, and

of other parts of the system. When it finds a problem, it lights a

Malftrnction Indicator Lamp (MIL) in the instrument panel

cluster and a Diagnostic Trouble Code (DTC) will be stored in

the ECM memory. This does not mean that the engine should be

stopped right away, but that the cause of the MIL coming "ON'
should be checked as soon as reasonably possible.

DIAGNOSIS PROCEDURE

The following sections are written for specific engine

applications and are clearly identified. Be sure to use only the

section which applies to the engine family being diagnosed'

Before using this section of the manual, you should be

familiar with the information and the proper diagnosing

procedures as described in SECTION 6E' If the proper

diagnosis procedures af,e not followed, as described in

SEaTION 68, it .uy result in unnecessary replacement of
good parts.

Diagnostic Charts incorporate diagnosis procedures using

a Data Link Connector (DLC) scan tool, where possible. The

scan tool has the ability to save time in diagnosis and prevent

the replacement of good parts. The key to using the scan

tool successlully for diagnosis lies in lhe
technician's abltlty to undersland the systern he is
trying to diagnose. as welt as an understanding of the
scan toqlfs limitations. See-SECTION 6E for more

Lnllg-rmation.



METRO DRtvEABtLtw & EmtsstoNs i.oL rutN 6) 6E2-A1-1,

SECTION A1

ENGINE COMPONENTS/VI/IRING DIAGRAMS/
DIAGNOSTTC C|-|ARTS 1.0L (VtN 6)

BASIC PROCEDURE

Ifthe basic information on using the diagnostic procedures
contained in this section has not been reviiwed, refer to the
"Introduction" of this section.

oN-BOARD DTAGNOSTTC (OBD)
SYSTEM CHECK

The "On-Board Diagnostic (OBD) System Check" verifies
that the engine contol system is functioning correctly. Special
considerations to observe while performing the "On-Board
Diagnostic (OBD) System Check" are:

CONTENTS

Component Locations
ECM Wiring Diagram (1 of 5)
ECM Connector Terminal End View {1 of 3)
On-Board Diagnostic (OBD) System Gheck
Tech 1 Data Values
Tech 1 Data Definitions ..
Chart A1-1: No Malfunction lndicator Lamp (MlL)
Chart 41'2: Will Not Flash DTC 12 or any DTCs, Malfunction lndicator Lamp (MlL) "ON'Steady
Chart A1-3: Engine Cranks But Will Not Flun
Ohart A1-5: Fuel lnjector Circuit Gheck (Engine No-Start)
Chart A1-7A: Fuel System Diagnosis (Fuel pump Relay Check)
Chart A1-78: Fuel Systern Eiagnosis (Fuel pressure Check) (page .t of Zl .

Chart A1-7C: Fuel System Diagnosis (Fuel pressure Gage)
DTc 13 - Heated oxygen sensor (F{o2s) circuit (signalvoltage Doesn,t change}
DTc 14 i Engine coolant rennperature {ECT) sensor circuit (High voltage lnput -

[-ow Temperature lndicated) . . .
DTc 15 - Engine coolant Temperature (ECT) sensor circuit (Low Voltage lnput -

High Temperature lndicated) ..
DTC 21 - Throttle Position (TP) Sensor Circuit (High Vottage lnput)
DTC 22 - Throttle Position (TP) Sensor Circuit (Low Vottage lnput) .

DTC 23 - lntake Air Temperature (tAT) Sensor Circuit
(High Voltage lnput - Low Ternporature lndicated) . .

DTC 24 - Vehicle Speed Sensor (VSS) Circuit . . . .

DTC 25 - lntake Air Temperature (tAT) Sensor Circuit
(Low Voltage tnput - High Temperature lndicated) .

DTC 31 - Manifold Absolute Pressure (MAF) Sensor Circuit
(Low Voltage lnput - Low Manifold pressure)

DTC 32 - Manifold Absolute Pressure (MAF) Sensor Circuit
(High Voltage lnput - High Manifold pressure)

DTC 41 - lgnition SignatCircuir (No Signat) (page 1 ot 2) .

DTC 42 - camshaft Position (cMP) sensor circuit (No signal For 2 seconds) . .
DTC 46 - ldle Speed Controt (lSC) Motor Circuit (page 1 of 3) ..
DTC 51 - Exhaust Gas Ftecircutation (EGR) Circuit

Blocking Drive Wheels

The vehicle drive wheels should always be blocked while
checking the system.

Gold Heated Oxygen Sensor (HO2S)

The system Heated Oxygen Sensor (HO2S) may cool off
after only a short period of operation at idle. This will cause the
system to enter "Open Loop" operation. Run the engine at part
throttle until "Closed Loop" operation is restored.

6E2-41-2
6E2-A1-3
6E2-A1-8
6E2-A1-12
6E2-41-14
6E2-A1-15
6E2-A1-18
6E2-A1-20
6E2-A1-22
6E2-A1-24
6E2-A1-26
6E2-A1-28
6E2-A1-32
6E2-A1-34

6E2-41-36

6E2-A1-38
6E2-A1-40
6E2-A1-42

6E2-A1-4/
6E2-A1-46

6E2-A1-48

6E2-A1-50

6E2-A1-s2
6E2-A1-54
6E2-Al-58
6E2-A1-60
6E2-A1-66
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Figure A1-t - Gomponent Locatione 1.0L (V!N 6)
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Figure A1-2- ECM Wiring Diagram 1.0L (VtN 6) (1 of 5)
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r
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Flgure A1-3 - ECM Wlrlng Dlagram 1.0L (VlN 6) (2 ot 5)
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METRO DRIVEABILIW & EMISSIONS l.OL ruIN 6) 6E2-A1-5

Flgure A1.4. EGM Wirlng Dlagram 1.0L (VtN 6) (3 o! 5)
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Figure A1-5 - ECM Wiring Diagram 1.0L (VlN 6) (4 of 5)
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Figure A1.6 - ECM Wtring Diagram i.0L (Vtlt 6XS of O
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Figure A1-7 - ECM Connector Termlnal End View 1.0L (VlN 6) (1 of 3)

ECM CONNECTOR IDENTIFIGATION
The following ECM voltage charts are for use with a digital multimeter to further aid in diagnosis.. The voltages you

- get may vary due to low battery charge or other reasons, but they should be very close.
. THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:

r Engine at operating temperature o Engine idling (for "ENG. RUN" column)
o Testierminal not grounded o AllVoltages shown "B+" indicate system voltage

A13 A'12 All A10 A9 A8 A7 AE A5 M A3 A2 A1

426 A25 M4 tcg te2 A21 420 419 418 417 418 415 414

BACKVIEW OF ECM CONNECTOR Cl

CAVITY/
PIN

WIRE COLOR CIRCUIT
VOUIAGE

KEY ENG.
RUN

1lA1 BLK/GRN HO2S GROUND 0r 0r

aAa WHT/tsLU rcNMON FOWER INPUT B+ B+

UA3 YEL/FED PTC HEATER RELAY @NTROL B+ B+

4tA4 RED/tsLU Tpc sv vALvE courRol 1.3L vlN 9 0F EOUIPPED) B+ B+

5/A5 BLU RADIATOR FAN REI.AY CONTROL (17) (17)

6/A6 NOT USED

7tA7 NOT USED

UA8 PN.ISBLK HO2S HEATER CONIROL B+ B+

9/A9 ,., RED/GRN EVAP CANI$TER PURGE VALVE CONTBOL B+ B+

10/A10 GRN EGR SVVALVE CONTROL B+ B+

11/A11 GRY/YEL ISC MOTOR CONTROL 0'

12i412 YEIJBLK FUEL INJECTOR CONTROL B+ B+

13/A13 BLK/BLU ECM GROUND 0' 0'

1AA14 WHT MEMORY POWER INPI'T B+ B+

15/A'|5 WHT/tsLU rcNMON POWER INPT'T B+ B+

16/A16 NOT USED

17t417 GRY/tsLK ISC MOTOR RELAY CONTROL .4.1.0V .4.1.0V

18/418 PPIJYEL MALFUNCNON NDICATOR LAMP (MIL) CONTROL 1-2V B+

19/419 PPt/RED uPsHrFT INIilCATOR CONTROL (MANUAL
TRANSNGE)

0r B+

2WA,iO BRN rcNMON CONFIRMANON SIGNAL B+ B+

21tM1 ORN GNMON TRIGGER SIGNAL 0' .+1.2V
(13)

2AN22 BLU/BLK MAIN RELAY CONTROL .4-1.0v .4-1.0V

23t423 PNK/WHT F['EL PUMP RELAY @NTROL (12) .5-1.8V

2UM4 GRY/RED ISC MOTOR CONTROL 0' (14)

25tA25 NOT USED

261A26 BLIORED ECM GROUND 0' o.

(8)

(e)
(10)
(1r)

(12)

(13)
(14)

o
(1)
(2)
(3)
(4)

(5)
(6)

m

Le$ than,5 volts.
Varies as lront wlr€eb rotate.
0 vottE ln 'rP" or "N" B+ o&erudsa
B+ for first 2 seclnds.
B+ wllh Ar€ swftch "OFF'
and 0 volb wlth A/C swhclt "ON."
0 votts at ldle; 5 volts ofterwise.
Varles with engine bmperaturs.
B+ with llaht ewhch "ON" or with

ffitflSftr "oN" orwlth blourer

Vottage pres€nt only durlng
cranklng.
Varies with throtde position.
Varles \ryith ambl€nt temperature.
1-2 voltE wih light switdt "OFP'and
3{ volla with llght syvitch "ON."
0.5-1.8 volE for 2 seconds sfter
ignhion odtc-h "ON"; B+ otherwlsa.
Varlos with €nglno rpm.
Momentarlly B+ wtren ISC motol
plunger 6xbnds.

Momentarlly B+ when ISC motor
plunger refracils.
02{.6 votts with lgnitiot switch
"ON" and fuel gage sendlng unlt at
tull peitlon; tl4 volts wkh lgnition
swltch'ON" and fuel gage sendlng
unlt at empty poshlon.
0.4-'1.0 volts wih radlator lan "ON";
B+ whh radlator fan "OFF."
B+ whh A/C sulltch "ON"; and
0 volb wlth A/c srvltdl "ott" .|r.r.ro

RS 20885

(15)

(16)

(14

(18)
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ECM CONNECTOR IDENTIFICATION
The following ECM voltage charts are for use with a digital multimeter to further aid in diagnosis. The
voltages you get may vary due to low battery charge oi other reasons, but they shouldbe-very close.

THE FOLLOW]NG GONDITIONS MUST BE MET BEFORE TESTING,
r Engine at operating temperature o Engine.idling (for Ef,lG. RUN" columny

?!st terminal not giounded . Allvollages shown "B+" indicate system voltage

BACKVIEW OF ECM CONNECTOR C2

(r.

(1)

(2)

(3)

(4)

(5)

(6)

c4

(s)
(e)

(10)

(11)

loes lhan .5 volts.
Varieo as fiont urh€ob rotate.
0 volb ln "P'or "N"; B+ otlrerwlse.
B+ forfirgt2 geconds.

B+ udth A/G switdr "OFF'
and 0 volte with A/C swidl ,,ON."

Orctts d ldle;5 voltr ottrenrise.
Vsl€o nlth onglns bmp€raure.
B+ urih llght snrihtr "ON" or with rsar
dAoggpr "ON" or with blors motor .,ON."

Voltago pr€€nt only during cranking.
Varlec with thrdde pooitlon.
Val€s urtfr ambislt temporature
1-2 vollr wlth llght rwltc*r "OFP,and
3{ voltg whh llglrt swlhh "ON."

(121

(13)

(14)

(1s)

06)

0.S1.8 voltE for 2 seconds after lgnition
swltch "ON"; B+ otherwlsa
Varles wlth englne rpm.

Momentarlly B+ s'hen ISC motor plunger
e)dends.

Monentarlly B+ r{hen ISC motor plunger
retact3.

02{16 vottr with ignldon srdtdr ,,ON" and
luel gage sendlng unlt full poeldon; 44
volts with lgnltion switch "ON" and luel
gagE sendlng unlt at empty posldon.

0.'l-1.0 volts wift radlator fan "ON"; B+
wllh radiator lran 'OFF."

E1_*ih ArG gwitcfi "ON"; and 0 votb wih 1i-20-g4
ArG gwlhh "OFF." RS t08-86

FN

(18)

B8 87 86 B5 B4 B3 82 B1

318 815 814 Bt3 812 Btl 810 B9

cAvtry
PIN

WIRE
COLOR CIRCUIT

VOLTAGE

KEY
"oN"

ENG.
RUN

1/ts1 YEUGRN VEHIC|I SPEED INPUT o-5v
(1)

0-5v
(1)

2lB2 GRY/WHT ECT INPUT .4..8V
(6)

./t-.8V
(6)

3/ts3 NOT USED

4lB4 NOT USED

5/85 LT GRN/
WHT

THROTILE FO$NON NPUT .2-1.0V
(s)

.2-1.0V
(e)

6/ts6 LT GRN/
RED

MAP INPUT 3.4V 1-2V

7lB7 ORN |GNMON REFERENCE HIGH .tl-.8V .4-.8V

8rB8 LT GRN REFERENCE VOLTAGE (5v) 4.5V 4.5V
g/ts9 BRN/WHT PARKNEUTRAL FOSMON

STGNAL (ATTTOMAIC
TRANSAXLE 1.3L VrN 9 ONLY)

&12V
(21

0.12V
(21

10/810 GRY/GRN IDLE SwlTCH SIGNAL (5) (5)

111ts11 GRY IAT INPUT 2-2.TV
(10)

2-2.7V
(10)

12t812 BLK/BLU GROUND 1.3L VIN 9

13/ts13 YETJRED FUEL GAGE SENI'ING UNIT
|NPUT 1.3L VtN I0F
EOUTPPED)

(16) (16)

141814 RED EX}IAUST OXfGEN
CONCEMTRANON NPUT

0. .1..9V

t5/ts15 WHT rcNMON REFERENCE LOW .&.8V .4-.8V

16/Bi6 LT GRI{/tsLK SENSOR GROUND 0. 0'

Figure A1-B - EGM Gonnector Terminal End View 1.0L (vlN 6) (2 of 3)
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ECM CONNECTOR IDENTIFICATION
The following ECM voltage chafts are for use with a digital multimeter to further aid in diagnosis. The
voltages you get may vary due to low battery charge or other reasons, but they should be very close.

THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:
o Engine at operating temperature o Engine idling (for "ENG. RUN" column)

o Test terminal not grounde6 r All voltages shown "B+" indicate system voltage

BACKVIEW OF ECM CONNECTOR C3

0.
(1)
(21

(3)
(4)

(5)
(5)
(7)

(8)
(e)
(10)
(11 )

Less than .5 volts.
Varies as front wheels rotate.
0 volts in "P" or "N"; B+ otherwise.
B+ for first 2 seconds.
B+ with A,/C switch "OFF'
and 0 volts whh A/C switch "ON."
0 volts at idle; 5 volts othenrise.
Varies with engine temperature.
B+ with light switch "ON" or with rear
defogger "ON" or with blower motor "ON."
Vollage present only during cranking.
Varies with throttle position.
Varies with ambient temperature.
1-2 volts with light switch "OFF' and
3€ volts whh light switch "ON."

(12)

(13)

(14)

(15)

(16)

(14

(18)

0.91.8 volis for 2 seconds aler ignhion
switch "ON"; B+ othenivise.
Varies with engine rpm.
Momentarily B+ when ISC motor plunger
exiends.
Momentarily B+ when ISC motor plunger
reilracts.

0.2{.5 volts with ignition switch "ON" and
fuel gage sending unit full position; 4{
voltswith ignition switch "ON" and fuel
gage sending unh at empty position.
0.tl-1.0 volts with radiator lan "ON"; B+
with radiator fan "OFF."
B+ with A/C swilch "g1l:'; and 0 voltrs with
A/C switch "OFF."

11-23-94
RS 20825

c6 c5 c4 c3 c1

c12 c11 c10 c9

CAVITY/
PIN

WIRE
COLOR

CIRCUIT
VOLTAGE

KEY
"oN"

ENG.
RUN

1tc1 BRN/BLK THROTTLE POSMON OUTPUT
CoNTROL (AUTOMAIC TRANSAXLE
1.3L VrN I ONLY)

0-10v
(s)

0-10v
(e)

uc2 LT GRN/RED A/C OFF CONTROL (1 8) (18)

3/C3 BRN/RED THROTTLE POSMON OUTPUT
CONTROL (AUTOMANC TRANSAXLE
1.3L VrN I ONLY)

0-10v
(s)

0-10v
(e)

4tc4 PPUGRN TEST SW]TCH SIGNAL B+ B+

5/C5 BRNITEL ELECTRICAL LOAD IDLE-UP S]GNAL (7) (7)

6/C6 BLU/WHT POWER STEERING PRESSURE SIGNAL B+ B+

7lc7 BRNITEL THROTTLE POSMON OUTPUT
CoNTROL (AUTOMATC TRANSAXLE
t.3L VrN I ONLY)

0-10v
(e)

0-10v
(s)

8/C8 PPL SERIAL DATA OUTPUT 4-5V 4-5V

9/C9 NOT USED

10/c10 BLUITEL DIAGNOSTIC REOUEST SIGNAL B+ B+

11/C11 BLK/YEL ENGINE START SIGNAL 0'(8) 0'

12/C12 BLU/RED A/C IDLE-TJP SIGNAL B+ B+ (4)

Figure A1-9 - ECM Connector Terminal End View 1-0L (VlN 6) (3 of 3)

l_
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ECM

TAIN BETAY

BtlvBI"U

0N-BOARD DIAGNOSTIC (OBD) SYSTEM CHECK
1.oL (vlN 6) *M" CARLINE

Circuit Description:
The On-Board Diagnostic (OBD) System Check is an organized approach to identifying a malfunction created by an elecEonic

engine control system malfunction. It must be the starting point for any driveability complaint diagnosis, because it directs the

service technician to the next logical step in diagnosing the complaint. Understanding the chart and using it correctly will reduce

diagnostic time and prevent the unnecessary replacement of good parts.

Chart Test Description: Nurnber(s) below refer to
circled number(s) on the diagnostic chart.
1. Checks the MIL operation.
2. Checks to see if the ECM's self-diagnostic mode is

operating"
Chec*s to see if the ECM's serial data ouput is operating.
Checks to see if vehicle will start.

Checks for any Diagnostic Trouble Codes (DTCs) that are

stored in the ECM's memory with the engine running.
Checks for any DTCs that are stored in the ECM's memory
with the engine off.
Compares ECM's control data to typical da0a values.
Checls to see if DTCs are intermit0ent malfunctions.

Diagnostic Aids: When the diagnostic terrrinal in either
the Duty Check Data Link Connector (DLC) or the DIAG SW
in the junction block are grounded with the ignition switch in
the'ON'position (engine not running), the system enters what
is called the diagnostic mode. In this mode, the Engine Control
Module (ECM) will perform the following functions:
1. Display Diagnostic Trouble Code (DTC) 12 by flashing

the Malfunction Indicator Lamp (MIL) (indicating the

system is operating conectly.)
2. Display any stored DTCs by flashing the MIL. If DTCs

other than DTC 12 are stored, DTC 12 will not be flashed.

3. Output idle speed contol duty through the duty check
lerminal of the Duty Check DLC.

.i.
4.
5.

6"

7.

8.



METRO DRIVEABILITY & EMISSIONS l.OL 6E2-A1-13

TURN IGNITION SWITCH TO "ON."
NOTE MALFUNCTION TNDICATOR LAI,IP

PLACE A SPARE FUSE IN DIAG SW
CONNECTOR IN JUNCTION BLOCK.
NOTE MIL.

. CHECKFORASHORTTO
GROUND IN BLUITEL WRE
BETWEEN DUTYCHECK
DATA LINK CONNECTOR
(DLC), JUNCTTON BLOCK
AND ECM.
IFOK REPLACE ECM.

FLASTIES DTC 12 OR ANY DTCg.

. REMOVESPARE FUSEFRoM DIAGSw
CONNECTOR.

o CONNECTTECH 1 SCANTooL
TECH 1 SCAN TOOL SHOULD DISPLAY ECM DATA.
DOES IT? ]

CHECK FOR AN OPEN ORSTIORTTO GROUND
IN BLU/YEL WIRE BETWEEN DLC AND ECM.
IF OK, REPLACE ECM.

DOES TECH 1 SCAN TOOL DISPLAY ANY DTCc? I'OES TECH I SCAN TOOL DISPLAY ANY DTGS?

COMPARE TECH 1 SCAN TOOL DATAWTTH
TYPICAL DATA VALUES FOUND IN 6E2.AI.
ARE DISPLAYED VALUES NOFMAL OR
WTHIN TYPICAL RANGES?

. TURI{ IGNMON SWTCH TO'LOCK."r CLEAR DTCg.
O ROADTESTVEHICLE ATCONDITION

WHICH THE ORIGINAL PROBLEM
OCCURRED.

NOTIGE: !FvEHIcLE DoEs NoTsTART,
CRANK ENGINE.

DOES TECH 1 SCAN TOOL DISPLAY
ANY DTGg?

ON.BOARD DIAGNOSTIC
(oBD) SYSTEM CHECK
1.0L (VlN 6) ..M" CARLINE

! nerrnro !

! cnmrar-r.lr-----J

6.9-94
RS 20888
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lf aftercompleting the On-Board Diagnostic (OBD) System Check and finding the Tech 1 scan tool diagnostics

functioning prdperly, and no diagnostic tiouble codes (DTCs) stored in the ECM's memory the Typical Data Values'

may be usib tor cohparison w1h the values obtained on the vehicle being testeO.Tng "fypical Data Values" are an

average of display values recorded from normally operating vehicles and are intended to represent what a normally

functioning system would display.

A SCAN TOOL THAT DISPLAYS FAULTY DATA SHOULD NOT BE USED AND THE PROBLEM SHOULD BE

REPORTED TO THE MANUFACTURER. THE USE OF A FAULTY SCAN TOOL CAN RESULT IN

MISDIAG NOSIS AND UNNECESSARY PARTS RE PLACEMENT.

Onry the parameters listed below are used in this manual for diagnosing . lf a 9ca.n tool reads other parameters,

those values are not recommended by General Motors for use in diagnosis. lf all values are within the ranges

indicated, referto SECTION 6E2'8.

rdre/UpperRadiatorHor"no#:l;:llit"#il"tt,"u""redLoop/Accessoriesotr

"ScanP Positlon Units Dlsplayed Typlcal Data Value
For Gomponent

lnformatlon refer to
Sectlon

ENGINE SPEED RPM 850 r 50 6E2-C1

DESIRED IDLE RPM EGM Controls (vafies) 6E2-C1

ENG COOLTEMP ocl"F 8Oo C - 94' C (176' F - 201' F) 6E2-Cl

INTAKE AlR TEMP ocloF 20. c - 35" C (68' F - 95' F) (1) 6E2-C1

THROT POSITION VOLTS .50-.80 voLTs 6E2-C1

THROTTLE ANGLE o 0o 6E2-Cl

MAP (kPa, V) *42kPaJ1.S2-1.90 V 6E2-C1

BARO (kPa, V) 100 kPa/3.68 V 6E2-C1

H02S mV 10-900 mV 6E2-C1

02 ACTIVATION ACTIVATE/DEACTIVATE ACTIVATE 6E2-C1

SPARKADVANCE o 80 - 170 6E2-C4

INJ. PULSE WIDTH mSEC 1.0 -1.7 mSEC 6E2-C2

S.T. FUEL TRIM 113-14t' (counts) 682-C2

L.T. FUELTRIM 119-131 (counts) 6E2-C2

IAC/ISC DUTY o/o 1O"/" - 50o/o 6E2-C2

]DLE SWITCH ON/OFF ON 6E2-C1

PARK/NEUTRAL POS P.N../.R.DL
P-N- (Automatic Transa:de)
-R-DL (Manual Transaxle)

6E2-C1

MPH km/h MPH/km/h 0/0 6Ez-C1

FUEL EVAP PURGE ON/OFF OFF 6E2-C3

EGR SOLENOID ON/OFF OFF 6E2-C7

ELECTRIC LOAD owoFF OFF 6E2-C1

IAC/ISC DUTY % 1Oo/"'50!" 6E2-C2

A/C SWITCH owoFF OFF 6E2-C1

POWER STEERING SW ON/OFF OFF 6E2-C1

SYSTEM VOLTAGE VOLTS 14.0-14.5 VOLTS 6E2-C1

RICH/LEAN STATUS RICH/LEAN Switches 6E2-Cl

6-13-94
RS 20889

(l) \,brbowl$ an$lctttbnPerauru.
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TECH 1 DATA DEFINITIONS
ECM DATA DESCRIPTIONS

A list of explanations for each message displayed on the Ttrh 1 scan tool begins below. firis information will assist indiagnosing driveability and emissions malfunctions, since the displays can be viewed while driving the vehicle.

THROTTLE ANGLE - Range: - O - 90.
fhe throttle angle parameter displays the throttle position in
degrees. The Tech I will display.,0,, when the throttle valve is
fully closed, and will display about..80" when the throttle valve
is fully opened.

MAP - Range: 0 - i2S kpa/0 - S.i0 V
The Manifold Absolute hessure (MAp) sensor measures the
change in the intake manifold pressure. This change in
pressure, that results from engine load and RpM changes, is
converted into a voltage reading that is monitored by the
Engine Conhol Module (ECM). A low voltage reading at ttre
ECM indicates low manifold pressure, and a high voltage
reading at the ECM indicates high manifold pressure.

BARO - Range: O - 12S kpd0 - 5.10 V
The BARO reading displayed is measured from the MAp
sensor at ignition swirch ..ON," engine ,.OFF' and WOT
conditions. The BARO reading displayed represents barometric
pressure and is used to compensate for altitude.

HO2S-Range:0-2500mV
fh9 Heated Oxygen Sensor (HO2S) is the primary input to the
fuel delivery system. The Engine Contol Modu[ @CM)
monitors the HO2S voltage, when the syslem is in ,Closed
Loop" operation. When the voltage reading is high, the airlfuel
mixture is rich, and when the voltage reading is low the air/fuel
mixture is lean. Under normal operating conditions, the voltage
reading should constantly fluctuate.

HO2S ACTIVAI|ON - Range: Tech 1 disptays
'ACTIVATE" or "DEACTIVATE'

T9 f""n 1 displays "ACTMTE' when the syst€m enters
"Closed Loop" operation. This indicates that the Heated

9*y,g9n Sensor (HO2S) is hor enough for rhe Engine Conrol
Module (ECM) to control fuel delivery. When the Tech 1
displays "DEACTIVATE, the system is in ,.Open Loop"
operation. This indicates that the HO2S is cold and the ECM
bases fuel delivery on throttle position and manifold absolute
pressure,

SPARK ADVANCE. Range: -iOo - 60o
This displays the Engine Conrol Module (BCM) conrolled
value that is being used to contol the spark timing.

ENGINE SPEED - Range: 0 - 9999 RpM
Engine speed is calcularcd by the Engine Contol Module
(ECM) from the ignition reference pulses it receives from the
Canshaft Position (CMP) sensor. The ECM will keep this
value close to the desired idle under various engine loads with
the engine idling.

DESIRED IDLE . Range: 0 - 2OOO RpM
The desired idle speed is an Engine Contol Module (ECM)
requested speed. The ECM deterrrines what this speed should
be from the information it receives from various sensors
throughout the vehicle.

ENG COOL TEMP - Range: 40.C - t2O.Cl/*tOoF - 2S0oF
The Engine Coolant Temperature @CT) sensor is a thermistor
(a variable resistor that changes with temperature) in series
with a fixed resistor in the Engine Contol Module @CM). The
ECM provides a 5 volt reference voltage to the ECT sensor.
The ECM reads the voltage across the ECT sensor and
calculates this voltage reading into a temperature reading. A
low voltage reading at the ECM indicateJa hot engine aid a
high voltage reading at the ECM indicates a cold engine.

INTAKE AIR TEMP - Range: 4O'C - 120.Cy40.F - 2S0oF
Thg fltake Air Temperature (IAf,) sensor is a thermistor (a
variable resistor that changes with temperature) in a series with
a fixed resistor in the Engine Control Module (ECM). The
ECM provides a 5 volt reference voltage to the IAT sensor. The
ECM reads the voltage across the IAI sensor and calculates this
vgl.taSe reading into a temperature reading to control the
y/_q"l mixture and spark timing. A low voltage reading at the
ECM indicates that the intake air is warm and a high voltage
reading at the ECM indicates that the intake air is cold.

THROT POS|T|ON - Range: O - S.10 VOLTS
The Throttle Position (Tp) sensor has a potentiometer whose
resistance changes with the throttle valve position. The Engine

lontol Module (ECM) provides a 5 volfreference voltage to
the TP sensor. The ECM reads the voltage across the lp sensor
and converts it into throttle position. When the Tp sensor
resistance decreases (throttle valve opening increases), the
voltage being monitored at the ECM increases. When the Tp
sensor resistance increases (throttle valve opening decreases),
the voltage being monitored at the ECM decreases.
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lNJ. PULSE WIDTH - Range: 0 €5 mSEG
This value is the amount of time, in milliseconds, that the
Engine Contol Module @CM) is commanding the fuel injector
to stay on during combustion. A shorter on time yields a leaner
air/fuel mixture, and a longer on time yields richer air/fuel
mixturc.

S.T. FUEL,TRIM - Range: 0 - 255
This value represents the short tenn corrections to the airlfuel
rnixture computation. A value of 128 indicates that no

correction is necessary. A value below 128 indicates an

enleanment condition, and a value above 128 indicates an

emichment condition.

L.T. FUEL TRIM - Range: 0 - 255
This value represents the long terrr conections to the air/fuel
mixture computation. A value of 128 indicates that no

correction is required. A value below 128 indicates an

enleanment condition, and a value above 128 indicates an

enrichment condition.

IAC/ISC DUTY - Range: O - 100"6
The ldle Speed Control (ISC) motor opens and closes the

throttle valve according to signals from the ECM. The ECM
controls the time in which the ISC motor is activated to adjust

the idle speed (open and close the tbrottle plate).

IDLE SWITCH - Range: Tech 1 dlsplays "ON", or
'OFP'
This parameter indicates the throttle valve position. The Tech 1

will display "ON'when the throttle valve is fully closed, and

will display "OFF"' when it is opened.

PARK/NEUTRAL POS - Range: Tech 1 displays
'P-N- -" or "-R-DL"
This paraneter displays the manual selector's position with
vehicles equipped with an automatic transaxle. When the
manual selector is in the '?' or "N" position, the 'lbch I will
display "P-N- -." TVhen the manual selectoris in the "R," "D,"
"2" ot "L" position, the Tech I will display "-R-DL." On
vehicles equipped with a manual tansaxle, the Tech 1 will'-
always display "-R-DL."

MPH lsn/h - Range: 0 - 200 lsnh/O - 125 MPH
This parameter displays the vehicle speed. The Engine Contol
Module (ECM) receives reference pulses from the Vehicle
Speed Sensor (VSS) and converts them into lcnr/tr and MPH for
display.

R EL EVAP PURGE - Range: Tech I displays
"ON" or 'OFF'
This represents the Evaporative Ernissions Canister Purge
valve. The ECM commands the EVAP Canister Purge valve
"ON' under several conditions. The scan tool will display
"ONT'OFF.'" If the vehicle is at operating temperature, the
EVAP Canister Purge valve should be "OFF"' at idle.

EGR SOLENOID - Range: Tech 1 displays "ON" or
"OFF"
This parameter displays the status of the Exhaust Gas

Recirculation Solenoid Vacuum (EGR SV) valve. When the
Tech 1 displays "ON," the EGR SV valve is energized, thus
allowing exhaust gases to flow into the intake manifold. When
the Tkrch 1 displays "OFF," the EGR SV valve is de-energized,
forbidding any exhaust gasses to flow into the intake manifold.

ELECTRIC LOAD - Range : Tech 1 displays "ON" or
"OFF"
This mode displays the status of the light switch, blower speed

selector switch and the rear defogger switch. If one or more of
the previously mentioned switches is "ON," a signal is sent to
the Engine Control Module (ECM) to increase engine idle
speed due to the increased electronic load.

IAC/ISC DUTY - Bange: 0 - 100%
The Idle Speed Control (ISC) rnotor opens and closes the
throttle valve according to signals from the ECM. The ECM
controls the time in which the ISC motor is activated to adjust
the idle speed (open and close the throtfle plate).

A/C SWITCH - Range: Tech 1 displays "ON" or'OFF"
This parameter displays the status of the AIC system. If the A/C
has been requested (A/C switch "ONo), the Tech 1 will display
*ON." If the A/C has not been requested (A/C switch "OFF'),
the Tech 1 will display "OFF." The Engine ConEol Module
(ECM) will use this information to increase engine idle speed,

when required.

POWER STEERNG SW- Range: Tech 1 displays "ON"
or "oFF"
This indicates whether the steering is being assisted by the
power steering pump. The Tech I will display "ON'when the
front wheels are turned all the way to the right or left. When the
need for assisted steering no longer exists, the Tech I will
display "OFF,"

SYSTEM VOLTAGE - Range: 0 - 18.75 VOLTS
This value is the system voltage reading that is detected at the

Engine Control Module (ECM).

RICH/LEAN STATUS - Range: Tech 1 displays "RICH"
Or 'LEAN"
This parameter displays the status of the oxygen concentration
in the air/fuel mixture. When the Heated Oxygen Sensor
(HO2S) voltage is high, the Tech 1 will display "R[CH," and

when the HO2S voltage is low, the Tl:ch 1 will display
..LEAN.''
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HA!il REL&Y

CHART A1-1
NO MALFUNCTTON TNDTCATOR rAMP (MrL)

1.0L (VlN 6) "M" CARLINE
Circuit Description:

There should always be a steady Malfrrnction Indicator Larnp (MIL) when the ignition switch is in the "ON" position and the
engine is not running. System voltage is applied to the indicator bulb. The Engine Control Module (ECM) will control the MIL and
turn it 'ON' by providing a ground path ttrough the PPL/YEL wire.

Ghart Test Description: Numbe(s) below refer to Diagnostic Aids: An inrermitrent maltunction may be i

circled number(s) on fhe diagnostic chart" causedbyapoorconnection,rubbedthroughwireinsulation,or 
:1. Checls to see if ECM is receiving power. a wire broken inside the insulation. Inspect harness eonnectors

2. Checks for an open in the PPL/YEL wire, or for a faulty for backed out terminals, improper mating, broken locks,
ECM. inproper$ formed or dauraged terminals and poor 

.3. Checks for an open in WI{T/BLU wire between M.AIN tenninal-to-wire connections before somponent replacement.
relay and ECM.

4. Checks to see if ECM has a good ground"
5. Checks for an open in BLK/WHT wire to I/? or in

PPL/YEL wire to ECM.
6. Checks to see if MAIN relay swirch is receiving power.
7. Checls to see if MAIN relay coil is receiving power.
8. Checks to see if MAIN relay or ECM is faulty, or for an

open in BLU/BLK wire between MAIN relay and ECM.
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$ Irnortant CHART A1-1
NO MALFUNCTION

TNDTCATOR LAMP (MtL)
1.0L (VlN 6) "M" CARLINE

. MAKESURETHATTHEOBDSYSTEM
CHECK HAS BEEN PERFORMED
BEFORE CONTII{UITiIG DIAGNOSIS,

IE9!,3?9!"E'EL9L=E]

11-1-94
RS 20890

o TURN IGN]TION SWTCH TO "ON.". BACKPROBEECMCONNECTOR Cl WTH ATESTLIGHT
FROM CAVITIES "A2" AND "A15" TO GROUND.
DOES TEST LIGHT LIGHT AT BOTH CAVITIES?

CONNECT A JUMPER FROM DUTY CHECK DATA
LINKCONNECTOR (DLC) CAV|TY "3" TO CAVTTY "4".
ls THE MALFUNCTION |NDICATOR LAMP (MrL)
"oN"?

BACKPROBE
MAIN RELAY
CONNECTOR
WTH ATEST
LIGHT FROIT
cAv]w"3"
TO GROUND.
TEST LIGHT
SHOULD
LIGHT.
DOES IT?

. TURN IGNITION SWTCH TO "LOCK.". DISCONNECTECMCONNECTORCl.
o WTHATESTLIGHTTO B+, PROBE

ECM CONNECTOR Cl CAVITIES
"A13" AND "A26".
TEST LIGHT SHOULD LIGHT AT
BOTH CAVITIES.
DOES IT?

. BACKPROBEUP
CLUSTER ASSEMBL
CONNECTOR Cl
WTH AJUMPER
FROM TERMINAL "4"

. (PPL/YEL WIRE) TO
GROUND.
!S THE MIL "ON"?

r CHECKFORAN
OPEN IN PPL/YEL
WRETO ECM.

o CHECKFORPOOR
CONNECTION AT
ECM.
IF OK, REPLACE
ECM.

. CHECKFOR
POOR
CONNECTION
AT ECM.
lF oK,
REPLACE
ECM.

. CHECKFOR
CLEAN GROUND
CONNECTIOI,I AT
Gl04.

. CHECKFORAN
OPEN IN
BLI(BLU OR
BLK/NED WIRE
TO ECM.

. CHECKFOROPEN
INDICATOR BULB OR
OPEN UP PRINTED
ctRcutr.

. CHECKFORPOOR
CONNECTION AT UP.
IF OK, REPAIR OPEN IN
BLISWHTWRETO UP.

CHECK FOR POOR
CONNECTION AT UP.

IF OK, REPAIR OPEN
IN PPL/YEL WRE TO
ECM OR PPIJYEL
WFETO DLC,

o BAGKPROBE MAIN RELAYCONNECTOR WTH
ATEST LIGHT FROM CAVITY "4" TO GROUND.
TEST LIGHT SHOULD LIGHT.
DOES IT?

REPAIR OPEN IN
WHT/tsLUWRETO

o BACKPROBE MAIN RELAY CONNECTOR WTH A
TEST.LIGHT FROM CAVITY "I" TO GROUND.
TEST LIGHT SHOULD LIGHT,
DOES IT?

. CHECKFI FUSE.
IF OK, REPAIR OPEN IN RED
OR WHTIRED WIRE TO FUSE.

. REMOVEMAINRELAY.

. CONNECTA DIGITAL MULTIMETER FROM MAIN
RELAYCONNECTOR CAVITY
UEASURE VOLTAGE,

. CHECK IG FUSE.

. CHECK BLK/WHI, BLI(tsLU AND
WHT/GRN WRES FOR AN OPEN.
IF OK, REPLACE IGNITION SWTCH.

CHECK FOR AN OPEN IN BLU/BLK WRE
BETWEEN ECM AND MAIN RELAY.
IF OK, REPLACE ECM"
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CHART AI.2
WILL NOT FLASH DTC 12 OR ANY DTCS,

MALFUNCTION INDICATOR LAMP (MlL) "ON" STEADY
l.oL (VlN 6) "M" CARLINE

Clrcult Descrlptlon:
The Malfunction Indicator Lanp (MIL) will flash Diagnostic Tfouble Codes (DTCs) when either the diagnostic request

tennind in the Duty Check Data Link Connector (DLC) or the DIAG SW connector in the junction block are grounded.

Ghart Tegt Deecription: Numbe(s) below refer to Diagnostic Aids: An interninent maltunction may be I

circled nun@s) on the diagnostic chart. causedbyapoorconnection,rubbedthroughwireinsulation,or 
I

1. This will check for a grounded indicator circuit. a wire broken inside the insulation. Inspect harness connectors
2. This will determine if it is an open diagnostic request for backed out lerurinals, improper mating, broken locks,

terminal circuit, a poor ground connection or a faulty improperly fonned or damaged terminals and poor
ECM. tenninal+o-wire connections before component replacement.
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CHART A1.2

WILL NOT FLASH DTC 12 OR ANY DTCS'
MALFUNGflOT INDICATOR LAMP (MlL) "ON" STEADY

l.ol (VlN 6) "M" CARLINE

[l rrnortant
o MAKE SURE THAT T}IE OBD SYSTEi,

CHECK HAS BEEN PERFORMED
BEFORE CONTINUINO DIAGNOSIS.

[EssE!'s'Ell.eEEt

11-1-94
RS 20891

o TURN IGNITION SWTCH TO "LOCK."
o DISGONNECT ECI' CONNECTORCl.
o TURN IGNITION SWTCHTO "ON."
o REMOVE SPARE FUSE FFOM DIAG SW IN JUNCTION BLOCK
o MALFUNGTION INDICATOR LAMP (MIL) SHOULD BE "OFF."

REPAIF SHORT TO GROUND IN PPIJYEL
WRE BETWEEN ECM, UP CLUSTER
ASSEMBLY AND DUTY CHECK DATA LINK
CoNNECTOR (DLC) OR lN UP PRINTED

ctRcutT.

TURN IGNITION SWTCHTO "LOCK"
RECONNECT ECM CONNECTOR CI.
TURN IGNITION SWTCH TO "ON."
BACKPROBE ECM CONNECTOR C3

WITH A FUSED JUMPEB FROM

cAvrv "c10" To GROUND.
MIL SHOULD FLASH DTC 12.
DOES IT?

o CHEGK FOR AN OPEN IN BLU/YEL WRE TO

DUTY CHECK DLC AND JUNCTION BLOCK.
o GHEGK FOR AN OPEN IN BLI(BLU WRE

TO DUTY CHECK DLC.
I CHECKFORAPOORGROUND

CONNECTION AT GIO4.

CHECK FOR A POOR
CONNECNON AT ECM.
IFOK REPLACE ECM.
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CHART A1.3
ENGINE CRANKS BUT WILL NOT RUN

1.0L (VlN 6) 3'M" CARLINE
CircuitL)es;tJl:tiJ:tatrery 

condition, engine cranking speed and tuel quantity should be checked and verified as being oK.
When the ignition swirch is nrned to the "ON' or "STARI' positions, battery voltage is applied to the ignition coil. If the

ignition coil's primary coil is being toggled to ground by the ignrter, a high voltage is induced in the secondary windings of the

ignition coil and is appted through the distibutor to the spark plugs.

Ghart Test Descrlption: Numbe(s) below refer to
circled number(s) on the diagnostic chart.
l. Checks to see if any Diagnostic Trouble Codes (DTCs) are

stored in ECM's memory.
2. Checks for spark at ignition coil.
3. Checks for spark at distributor.
4. Checks for spark at spark plugs.
Diagnostic Aids:

o Water or foreign materid can cause a no start during
freezing weather. The engine may start after 5 or 6
minutes in a heated shop. The problem may not recur
until an overnight park in freezing temperatures.

a Fuel Pressure: Low fuel pressure can result in a very
lean air/fuel ratio.

r Fouled or damaged spark plugs will cause a "Engine
Cranks But Will Not Run" condition. Refer to
SECTION 6D4 for spark plug inspection.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or.a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.
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CHART A1-3

I fnrnortant ENGINE CRANKS BUT WILL NOT RUN
CARLINE. MAKESURETHATTHEOBDSYSTEM

CHECK HAS BEEN PERFORMED
BEFORE CONTINUING DIAGNOSIS.

1.0L (VlN 6) "M"

IE9119aJE"EE119L'B]

. cHEcK sEcoNDARY E6-rrAiit-l
DISTRIBUTOR CAP AND ROTOF FOR
POOR CONNECTIONS OR OPENS.
REFER TO SECTION 6TN.

5-4-94
RS 20893

o TURN IGN]TION SWTCH TO "LOCK"
o CONNEGTTECH 1 SCANTOOL.
o CRANK ENGINE.

ARE ANY DIAGNOSTIC TROUBLE CODES (DTCo) PRESENT?

o TUFN IGN]TION SWTCH TO "LOCK". DISCONNECTSECONDARYCOILWRE FROM IGN]TION COIL.
. CONNECT A J 26792 TO ICNITION COIL SECONDARY WRE

TERMINAL.
o CHECK FOR SPARKWHILE CRANKING ENGINE.

SHOULD HAVE SPARK.
DOES IT?

REFER TO APPROPRIATE DTC CHART.

o TUBN IGNITION SWITCH TO "LOCK". DISCONNECTTHE J26792 FROM IGNITION COIL.
O RECONNECT SECONDARYCOILWRETO IGNITION COIL.
o DISGONNECT SPARK PLUG WRES FROTI DISTRIBUTOR.
. CONNECT THE J 26792 TO DISTRIBUTOR SPARK PLUG SECONDARY

WRE TERMINALS.
O CHECK FOR SPARK (AT EACH TERMINAL) WHILE CRANKING ENGINE.

ALL SHOULD I{AVE SPARK
DOTHEY?

o TURN IGNITION SWTCH TO "LOCK". DISCONNECTTHE J26752 FROM DISTRIBUTOR.
. RECONNECT SPARK PLUG WRES TO DISTRIBUTOR.
. DISCONNECT SPARK PLUG WRES FROM SPARK PLUGS.
. CONNECT THE J 26792 TO SPARK PLUG WRES.
o CHECK FOR SPARK (AT EACH WRE) WHTLE CRANKTNG ENGTNE.

ALL SHOUI-D HAVE SPARK.
DO THEY?

r DTScoNNEcTTHE J 26792FROM SPARK PLUG WRE(S).
. SEE "DIAGNOSTIC AIDS."
. REFERTOCHARTAl.5.
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RS 2089'0

ECM
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CHART A1.5
FUEL INJECTOR CIRCUIT CHECK

(ENGTNE NO-START)
l.oL (VlN 6) "M" CARLINE

Circuit Description:
When the solenoid coil of the fuel injector is energized by the Engine Control Module (ECM), it will activate the plunger and

pressurized fuel will be injected into the Thottle Body Fuel Injection (TBI) unit. The fuel pump will operate as long as the engine is

cranking, and the ECM is receiving ignition reference pulses. If the ECM does not receive any reference pulses, the fuel pump will
stop after 2 seconds.

Chart Test Description: Number(s) below refer to
circled number(s) on the diagnostic chart.
1. Checks to see if the ECM is contolling the fuel injector

signals.
2. Checks the fuel injector for correct resistance.

3. Checks for voltage at fuel injector.
4. Checks for an open or short to ground in YEL/BLK wire, a

faulty ECM or for a faulty fuel injector.
5. Checks for an open in YEL wire, an open in WHT/BLU

wire or for a faulty fuel injector resistor.

Diagnostic Aids: There may be tuel spray at the fuel
injector, but it may not be enough to start the engine. If both the
fuel injector and the circuit are OK, the fuel injector nozzlemay
be partly blocked.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed

out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.
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. MAKESURETHATTHEOBDSYSTEM

CHECK HAS BEEN PERFORMED
BEFORE CONTINUING DIAGNOSIS.

CHART A1-5
FUEL INJECTOR CIRCUIT CHECK

(ENGTNE NO-START)
1.0L (VlN 6) "M" CARLINE

IEe]lesE[lr]

o rlrE FUEL rNJEcron ulv-l
oRMAYNOTHAVEFUEL 

i
SPRAY.

. cHEcK FoR RESTRtCt,o*a I
oR FOR A PARTLY BLOCKED|
FUEL INJECTOR NOZZLE.
IF OK REFER TO I

sHiuArg_____..i

6.9-94
RS 2089s

r TURN IGNITION SWITCH TO "LOCK". DISCONNECT FUEL INJECTOR CONNECTOR.
. INSTALL A J 347IIG2B INTO FUEL INJECTOR

GoNNECTOR (HARNESS S|DE).
r NOTE INJECTOR TEST LIGHT WHILE CRANKING ENGINE.

INJECTOR TEST UGHT SHOULD FLASH.
DOES IT?

. CONNECT A DGTTAL MULTIMETER FROM
FUEL INJECTOR CONNECTOR TENMINAL "1"
TO TERMTNAL'2" (FUEL TNJECTOR S|DE).

. MEASURERESISTANCE.
sHouLD BE 0.5 - 1.5 OHMS AT 20.C (68.F).
ts tT?

CHECK FOR A SHORT TO
GROUNO IN YEI,BLKWRE.
lFoK REPLACE ECil.

o REMOVE J 3473&28 FROM FUEL
INJECTOR CONNECTOR.

o OONNECT A DIGITAL MULNMETER FROM
FUEL INJECTOR CONI{ECTOR CAVfTY'1 "
TO GROUND (HARNESS S|DE).

o TURN IGNITION SWTCH TO "ON."o MEASUREVOLTAGE.
SHOULD BE B+.
rs rT?

REPLACE FUEL
INJECTOR.

. CONNECTATESTLIGHT FROM FUEL
INJECTOR CONNECTOR CAVITY "2'
(HARNESS SIDE) TO B+.

o NOTE TEST UGHT WHILE CRANKING ENGINE.
TEST LIGHT SHOULD FLASH.
DOES IT?

O BACKPROBE FUEL INJECTOR RESTSTOR
CONNECTOR WTH A DIGITAL MULTIMETER
FROM CAVITY'1" TO GROUND.

. MEASUREVOLTAGE.
SHOULD BE B+.
IS IT?

CHECK FOR A POOR
CONNECTION AT ECII.
CHECK FOR AN OPEN
INYEIJBLKWRE.
IFOK REPLACE ECM.

CHECK FOR A POOR
CONNECTION AT FUEL
INJECTOR.
IF OK, REPLACE FUEL
INJECTOR.

. CHECKFORANOPEN
OR SHOFT TO
GROUND IN YEL WIRE.

o CHECKFORAPOOR
CONNECNON AT FUEL
INJECTOR RESISTOR.
IF OK REPLACE FUEL
INJECTOR RESISTOR.

REPAIR OPEN IN
WHT/BLUWRE.
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CHART A1.7A
FUEL SYSTEM DIAGNOSIS
(FUEL PUMP RELAY CHECK)

1.0L (VlN 6) 'rM" CARLINE
Gircuit Description:

When the ignition switch is turned to the "ON'position, the Engine Control Module (ECM) will energize the fuel pump relay
for 2 seconds, allowing for fuel pump operation. When the fuel pump relay is de-energize{ the fuel pump stops operating. If the
engine is being cranked, or is running, the fuel pump will continue to operate, as long as the ECM is receiving ignition reference
pulses. If the ignition reference pulses are not detec0ed, the fuel pump will stop after 2 seconds.

Ghart Test Description: Number(s) below refer to Diagnostic Aids: An intermittent maltunction may be
circled numbe(s) on the diagnostic chart. caused by a poor connection, rubbed through wire insulation, or
l. Checls fuel pump operation with ignition switch in the a wire broken inside the insulation. Inspect harness connectors

"ON'position. for backed out terminals, inproper mating, broken locks,
2. Checks fuel pump relay switch for power. improperly forrred or dalnaged terminals and poor
3. Chects for faulty ECM or improper fuel pressure. terminal-to-wire connections before component replacement.
4. Checlcs fuel pump circuit.
5. Checls for an open PNK wire.
6. Checks fuel pump relay coil for power.
7. Chects for faulty fuel pump, a poor ground connection or

an open BLK wire.
Checls for faulty fuel pump relay.
Checks for faulty ECM or an open PNtrVWHT wire.

8.

9.
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p rmnortant GhIART A"I.7A
FUEL SYSTEM DIAGNOSIS
(FUEL PUMP RELAY CHECK)

1.0L (VlN 6) "M"
CARLINE

r MAKE SURE THAT THE OED SYSTEM CHSCK HAS
BEEN PERFORMED EEFORE CONTINUING DIAGNOSIS.

[e"JgtEg"]

----1: REFERTOCHAHTAl-78,.L---------J

It"1-94
RS 20897

c TURN IGNITTON SUIITCH TO "LOCK."
c RETIOVEFUELCAP.
r TURN lGt{lTtON SWTCFI TO "ON."

LISTEN FOR FUEL PUMP TO RUN FOR APPROXIMATELY 2 SECONDS.
DOES IT?

o BACKPROBE FUEL PUMP REI.AY CONNECTOR
WTH A TEST LIG}IT FROilI CAVITY "4" TO GROUND.
TEST LIGHT SHOTJLD LIGHT.
DOES IT?

r BACKPROBE FUEL PUMP RELAY CONNECTOR
I'VITH A TEST LIGHT FROM CAVIW.'2'' TO B+.

I NOTE TEST LIGHT WHILE CRANKING ENGINE.
TEST LIGHT SHOULD LIGHT.
DOES IT?

I TURN IGNITION SwlTC}I
TO "LOCK."

o DISCONNECTFUELPUMP
RELAY CONNECTOR.

. CONNECTAJUIIPER
FROM FIJEL PUMP RELAY
CoNNECTOR CAVTTY "3". TO CAVITY "4".

o .TURN IGNITION S\,VITCH
TO "ON."
FUEL PUMP SHOULD RUN.
DOES IT?

CHECK FOR POOR
CONNECNONAT
FUEL PUMP RELAY.
IF OK, REPAIR
OPEf,l lN WHT/BLU
WIRE.

. TURN lGNmON SWTCII TO "LOCK."o REMOVE JUMPER FROM FUEL PUMP RELAY GONNECTOR.
o TIJRN IGNMON SWTCH TO "ON."
. BACKPROBE FUEL PUMP RELAY CONNECTOR W?H A TEST

LIGHT FROII CAVITY "I" TO GROUND"
o TEST LIGHTSHOULD LIGHT.

DOES IT?. LEAVEJUMPERCONNECTED.
. BACKPROBE FUEL PUIIP CONNECTOR WTII

A TEST LIGHT FROM CAVITY "2" TO GROUNB.
TEST LIGHT SHOULD LIGHT.
DOES IT?

e CONNECTATEST LIGHT
FROtrl FUEL PUMP RELAY
CONNECTOR CAV]TY "2" TO
B+

I NOTE TEST LIGHT WHILE
CRANKING ENGINE.
TEST LIGHT SHOULD LIGHT.
DOES IT?

. CHECKFOR
POOR
CONNECTION AT
FUEL PUMP
REI.AY.
IF OK, REPAIR
OPEN IN BLK/WHT
WRE.

o TURN lGlllTlON SWTCII TO
"LOCK"

o REMQVEJUMPER.
. DISCONNECTFUELPUMP

CONNECTOR.
. CONNECT A TEST LIGI{T

FROM FUEL PUftIP
CONNESTOR CAVITY "1"
(HARNESS slDE) TO B+.
TEST LIGHT SHOULD LIGHT.
DOES IT?

. CHECKFOn
POOR
CONNECTIOII
AT FA'EL
PUMP RELAY.
rF oK
REPAIR OPEN
IN PNKwlRE.

e BACKPROBEECM
CONNECTOR Cl W.]TH A
TEST LIGHT FROM CAVITY
"A23" TO B+.

. NOTE TEST LIGHT WHILE
CRANKING ENGINE.
TEST LIGHT SHOULD LIGHT.
DOES IT?

CHECK FOR POOR
CONNECTION AT
FUEL PUMP RELAY.
lF oK, REPI-ACE
FUEL PUMP RELAY.

. CHECKFORPOOR
CONNEGTION AT
FUEL PUMP.
tF oK, REP!-ACE FUEL
PUilP.

o CHECKFORPOOR
GROUND
CONNECTION AT
c{00.
IF OK, REPAIR
OPEN IN BLKWRE. REPAIR OPEN IN PNI(/VI/HT

W]RE BETWEE}I FUEL PUMP
RELAY AND ECM.

CHEGK FOR POOR
CONNECNON AT ECM.
tF oK REPLACE ECit.
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FUEL FRESSI'RE
REOULATOR

THROTTLE
BODY FUEL

INJECTOR

FUEL FILTER

FLEXIBI.E
$tosE

FUEL PUI{P

3-28-9{
RS, 207{0

FUEL PIPES

CHART A1.78
(Page 1 ot 2l

FUEL SYSTEM DIAGNOSIS
(FUEL PRESSURE CHECK)

1.0L (ViN 6) "M" CARLINE
Circuit Des'cription:

When the ignition switch is turned to the "ON'position, the Engine Contol Module (ECM) will turn *ON'the in-tank fuel
pmp. It will remain "ON' as long as the engine is cranking or nrnning and the ECM is receiving ignition reference pulses. If there
are no ignition reference pulses, the BCM will shut "OFF'the fuel pump in about 2 seconds after ignition "ON' or engine slops.

The fuel pump will deliver fuel to the Throttle Body Fuel Injection (TBI) unit and firel injector, then to the fuel pressrne
regulator, where the system pressure is controlled to about 160-210 kPa (23-31 psi) with the ignition switch "ON' and to about
9G140 kPa (13-20 psi) with the engine idling at nonnal operating temperature. Excess fuel is then returned to tlrc fuel tank.

Ohart TeSt DeEcrlption: Numbe(s) below refer to DlagnOStic AldS: Impmper tuel system pressure can
circled nunnbe,r(s) on the diagnostic chart. result in one of the following conditions:
1. Checks to see if fuel system pressure is within . Cranks, but will not run.

specifications. . Cuts ouq may feel like an ignition malfunction.
2. Checls fuel feed pipe and hose for leals. . Poor fuel economy, loss of power.
3, Checls for faulty fuel pump or a lealry fuel filter. . Hard starts.
4. Chects for a leaky fuel injector, throttle body or for a

faulty firel pressure regulator.
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. IIAKESURETHATTHEOBDSYSTEiI

CHECK HAS BEEN PERFORMED AND
THAT FUEI OUANTITY IS OK BEFORE
CONTINUING DIAGNOSIS.

CHART A1.78
(Page 1 of2)

FUEL SYSTEM DIAGNOSIS
(FUEL PRESSURE CHECK)o

-J----
irg*i:-iyrF,p.T:r$*",Isp*tr:il1r"'ilc'|NE-lLglgg gggglgt lgli gEtrx T9 sEry:9=g 
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1.0L '(VlN 6) "M" CARLINE

6-13-94
HS 20898

@

. ruRN rcNfflON SlYlTCtl fO "LOCK"
o lNStALLAJ347lDl.

REFER rc cl{AItT A1.7C FOR INSTATLANON PR@EU'RES.
. ruRN KINMo]{ $flTTCH re .ON." FUEL ruilP WLL RUN FOR

APPfi OXI|ATELY 2 SECOt{6.
. 

'{C}fE 
FUEL PRESSI,RE.

PRESST RE SllolrLo BE 160-210 l@e (23\3t psD WnH FUEL
ruilP RUNNINO, AND lpLD PRESSIJRE p96IpPROXIMATELV

1 ITNUIE AFTER R'EL PI'IIP STOPS.
TS 1T?

FT'EL PRESST'RE F BELOTY t6O IOA
(23 p.l) OR F ABO\|E 210 kPt (31 poD

R'EL PRESSIIRE F BEIU'EEN
t60tl0 lo! (Zl{r ps0 Bt T DOES
NOT lrotD. . CHECK FOR RESTRICTED

R'EL FILTER, RJEL FEED

PIPE OR HOSE
IF OK REPI.ACE FUEL PUMP.. CIIECK R,EL FEED PIPE ATTID HOSE @IINECIION FOR I.EAKS.

. ruFN lGNmOil SWIfCfl 11O "l{lCK"

. TURN rcNTNON STUITC}I TO'OI{.': FUEL PUI'P WLL
RUN FOR APPROXMATELYz SECOflE.

. CHECK FUEL PRESST,RE WHILE BLOGI(NG (PINCHIMi}
FUEL FEED }PSE BEFORE PRESSI'RE GAGE"
PRESSUnE Sllot U, llOLIt AT ABOT T 160 loa ta pcl).
DOES IT?

o TURN !GNmON SMrctlTO "LOCK"
. ruHN l($llTlotl S,llrlTcll lO'ON." FUEL PUmP WLL RUN

FC'R AFPROXTTIATELY 2 SECONDS.
. CHECK FUEL PRESSI,RE YYI{IIE BLOCKING (PINCHING)

R'EL REruRN HOSE
PRESSITRE SllOlrLD REtlAlN AT OR ABOVE 16{l l@a (23 psi}
DOES nit

C1IECK FOR LEAKAGE AT FUEL FILTER.
IF OK REPTACE FUEL ruMP.

CTIECK FOR LEAKAGE AT FUEL
MIEGIOR OR BETWEEN FUEL
It\UEgrOn AND TIIROTTLE BODY.
IF OK REPLACE FUEL PUMP.

I
J

t
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FUEL PRESSURE
REOULATOR

THROTTLE
IODY FUEI.

II|JECTOB

FUEL FILTEF

FLEXIBLE
HOSE

FUEL PUMP

3-28-9rl
RS 20740

CHART A1-78

FUEL t',,3ffi'fr il,?o*ot,,
(FUEL PRESSURE CHECR

1.0L (VlN 6) 'M" CARLINE
Gircuit Description:

When the ignition switch is turned to the "ON'position, the Engine Control Module (ECM) will turn'ON".the in-tank fuel
pump. It will remain "OIf' as long as the engine is cranking or running and the ECM is receiving ignition reference pulses. If there
are no ignition reference pulses, the ECM will shut "OFF'the fuel pump in about 2 seconds after ignition "ON'or engine stops.

The fuel pump will deliver fuel to the Throttle Body Fuel injection CIBI) unit and fuel injector, then to the fuel pressure

regulator, where the system pressure is controlled to about 160-210 kPa (23-31psi) with the ignition swirch "ON' and to about
9&140 kPa (13-20 psi) with the engine idling at normal operatiing temperature. Bxcess fuel is then returned to the fuel tank.

Ghart Test Descrlption: Numbe(s) below refer to Diagnostic Aids: Improper tuel system pressure can
circled number(s) on the diagnostic chert. result in one of the following conditions:
5. Checla for a restricted fuel feed pipe or fuel filter or for a r Cranks, but will not run

faulty fuel pressure regulator. o Cuts out, may feel like an ignition malfunction.
6. This detennines if there is.a restricted fuel retum pipe or . Poor fuel economy, loss of power.

fuel pressure regulator. . Hard starts.

.*i ."

fir:

4;.
4. 1

t.
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CHART A1 ,78

(Page 2 ol 2l
FUEL SVSTEM DIAGNOSIS

(FUEL PRESSURE CHECK)
1.0L (VlN 6) .rMrt CARLINE

5-1G94
RS 20899

FUEL PRESSURE IS BELOW 160 KPa FUEL PRESSURE IS ABOVE 210 KPE

o TURN IGNITION SWTCH TO "LOCK,
o TURN IGNITION SWTCH TO "ON."

CHECK FUEL PRESSUFE WHILE BLOCI(NG
(PTNCHTNG) FUEL RETURN HOSE.
PRESSURE SHOULD BE 160 lPa (23 psl) OF HIGHER.
ts tT?

o TURI{ IGNffiON SW]TCH TO "LOCK."
. RELIEVE FUELSYSTEM PRESSURE. REFERTO

.FUEL PRESSURE GAGE REMOVAL" IN CHART
A1.7C AND PERFORM STEPS 1 THROUGH 5 ONLY.

o DISGONNECT FUEL RETURN HOSE FROM FUEL
PRESSURE REGULATOR.

. CONNECTA NEWRETURN HOSETO FUEL
PRESSURE REGULATOR.

o INSERT THE OTHER END OF THE NEW TIOSE
INTO AN APPROVED GASOLINE CONTAINER.

o FEGONNECT FUEL PUMP RELAY CONNECTOR.
o TURN IGNITION SWTCH TO "ON."

PRESSURE SFIOULD BE tOG210 kPa (23€1 psi)"

ts tT?

. CHECKFORLEAKSAT
HOSE COI{NECnON TO
FUEL PUMP IN FUEL TANK

c CHECKFORARESTRICTED
FUEL FEED PIPE OR FUEL
F,iLTEn.
IFOK REPLACE FUEL

REPLAGE
FUEL
PRESSURE
REGULATOR.

CHECKFOR
RESTBIC?ED
FUEL RETURN
PIPE OR HOSE.
REPLACE AS
NECESSARY.
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CHART A1-7C
FUEL SVSTEM DIAGNOSIS

(FUEL PRESSURE GAGE)
1.0L (VlN 6) "M" CARLINE

Clrcuit Description:
The following procedure outlines the installation and removal of the fuel pressure gage. Make sure to observe all cautions while

perfonning this procedure.

FUEL PRESSURE TI{ROTTI"E
BEOI'LATOR BODV

J 3'730-1 FUEL PAESSUBE
cAoE Al{D J 3.730-75
FUEL RAILADAPTER

1-t -g
RS 20743

FUEL PIPES
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CHART Ai.7C
FI.'EL SYSTEM DIAGNO$IS

(FUEL PRESST RE GAGE)
1.0L (VlN 6) "M" CARLINE

Tools Required: J 34730-1 Fuel Pressure Gage
J 34730-75 Fuel RailAdapter

CAUTION: '

r To reducs the risk 9f ljre and personal inlury it ls neceseary to relieve the fuel system pressure
belore servicing the fuel system.
o After relleving fuel system pressure, a small amount of fuel may be released when servicing fuel
plpes, hoses or connectlons. To rcduce the chance ol personal lniury and to catch any fuel that may
leak out, cover fuel plpe littlngs with a shop towel before disconnecting them. Place the shop towel
in an approved container when disconnect is completed.

FUEL PRESSURE GAGE INSTAI.LATION:

1. Loosen fuel filler cap to relieve fuet tank pr"rrur".
2. Remove relay box cover.
3. Disconnect fuel pump relay lrom relay box connector.
4. Crank engine and allow to stall. Crank engine for an additional 3 seconds to assure reliel of any remaining f uel

pressure.
5. Disconnect negalive (-) battery cable.
6. Rernove air cleaner assembly (one bolt, one nut, PCV hose, and IAT sensor connector).
7. Remove fuelfeed hose from TBI unit. Use a shop towel to catch any remaining luel that may leak.
8. fnstall J 34730-75to TBI unit.
9. lnstall J 34730-1 to J 34730-75.

10. lnstall air cleaner assembly to TBI unit (one bolt, one nut, PCV hose, and IAT sensor connector).
11. Reconnect negative (-) battery cable. Tighten to 15 N.m (11 1b.ft.).
12. lnstallfuel pump relay into its connector.
13. Install relay box cover and tighten fuel filler cap.

FUEL PRESSURE GAGE REMOVAL:

1. Loosen fuel filler cap to relieve fuel tank pressure.
2. Remove relay box cover.
3. Disconnect luel pump relay from relay box connector.
4. Crank engine and allow to stall. Crank engine for an additional 3 seconds to assure relief of any remaining fuel

pressure.
5. Remove negative (-) battery cable.
6. Remove air cleaner assembly (one bolt, one nut, PCV hose, and IAT sensor connector).
7. Rernove J 34;73O-l and J 34730-75lrom TBI unit. Use a shop towel to catch any remaining fuellhai may leak.
8. Reconnect fuel feed hose to TBI unit.
9" lnstall air cleaner assembly to TBI unit (one bolt, one nut, PCV hose, and IAT sensor connector).

10. Reconnect negative (-) battery cable. Tighten to 15 N.m (11 |b.ft.).
11. lnstall fuel pump relay into its connector.
12. Install relay box cover and tighten luel liller cap.
13. Turn ignition switch to "ON" and then to "LOCK." Check lor any fuel leaks.

11-1€4
RS 20900
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lT I L'awxr --rA.!- JS,+$|'[LTI & lc FUSE
| ' lsAmP

BLKA'ITHT

.+
BI.K

t- LT GRI{/BLK

1a
I

WHT

LT GRN/BLK

TO TP SENSOR,
MAP SEI{SOR, ECT
SENSOR AI{D IAT

SENSOR

(lr02s)

SHIELD

? {t f IBLU D a+ REDlrt,E-+'
I

BNA!DEO
DRA]N WRE

PNIqBLK

BLI(/GRN

BLK/GRN
I

--Q- Glo4.:-

ECM

RS 2t00t

DTC 13
HEATED OXVGEN SENSOR (HO2S) CTRCUIT

(srcNAL voLTAcE DOESN'T CHANGE)
1.0L (VlN 6) ,.M" CARLINE

Circuit Description:
The Heated Oxygen Sensor (H02S) produces a varying voitage after the sensor is hot, above 350.C (600'F). This voltage

varies from 0 to 900 mV. The signal will vary depending on the exhaust gas oxygen content. After the sensor is hot, if the voltage
stays above 450 mV for rnore than 10 seconds, this indicates a rich condition. if voltage remains below 450 mV for more than
10 seconds, a lean condition is indicated.

The HO2S acts like an "open circuit" and produces no voltage when below 360'C (600'F). An open HO2S sensor circuit
causes the fuel control system to operate in an "Open tr-oop" operation.

DTC Chart Test Description: Number(s) below Diagnostic Aids: Normal volrage varies berween 0 mv
refer to circled number(s) on the diagnostic chart. and 900 mV.
l H02S output voltage, at this step, should be fluctuating

between 0-l votrt.

2. When the vacuum hose is removed from the MAP sensor,
its output voltage will increase, and the ECM should
interpret this as a high engine load. The ECM should
increase the fuel injector pulse width, causing a rich
air/fuel mixture. This should cause the HO2S to generate a
high output voltage, usually more than 0.900 volt (900
mv).

A loose or intermittent Heated Oxygen Sensor (HO2S)
ground circuit could cause DTC l3 to set. The grounding point
at the engine is located on the rear of the intake manifold, on the
Iower right edge.

Refer to SECTION 6H2-Cl for additional HO2S
specifications.

Refer to 8A-5 for HO2S wiring repairs.
An intermittent malfunction may be caused by a poor

connection, rubbed through wire insulation, nr a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken iocks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacernent.

\
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DTC 13

HEATED OXYGEN SENSOR
(HO2S) CIRCUIT

(srGNAL VOLTAGE DOESN'T CHANGE)
1.0L (VlN 6) "M" CARLINE

' IFDTClSANDANYOTHER DTCgARESETIN MEMORY
TOGETHER, CHECK AND CORRECT THE OTHER DTC(s)
FIRST.

I Irnortant
o MAKE SURETHATTHEOBDSYSTEM CHECK

HAS BEEN PERFORMED BEFORE CONTINUING
DIAGNOSIS.

"AFTEB BEPA|FS," CONFIRM "CLOSED LOOP" OPERATION, NO DTGg AND ltlO MALFUNCTTON INDICATOR LAMP (MlL).

6-9-94
RS21(X)2

o START AND RUN ENGINE UNTIL NORMAL
OPERATING TEMPERATURE IS REACHED.

r RUN ENGINE AT 2000 RPM.
e NOTETECH I SCAN TOOL HO2S DISPLAY.

REMAINS T'NCHANGED
BETWEEN O AND 450 mV.

REMAINS UNCHANGED
ABOVE 450 mV.

o CHECK FOR A SHORT TO VOLTAGE IN
REDWIRE BETWEEN HO2S AND ECM.

o CHEGKTB ECT, IATAND MAPSENSORS.
e CHECKFORCLOGGEDVACUUM HOSE

TO MAP SENSOR.
o CHECKFUELPRESSUREANDFUEL

INJECTOR.
IF OK, REPLACE ECM.

r CHECKLTGRN/BLK' AND RED wlRES
BETWEEN HO2S AND
ECM FOR OPENS OR
SHORTSTO GROUND.
IF OK, REPLACE HO2S.

o MAINTAIN ENGINE SPEED
AT 2OOO RPM.

O DISCONNECTVACUUM
HOSE FROM MAP SENSOR.

o NOTETECH 1 SCANTOOL
HO2S DISPLAY.

. CHECKMABECTAND
IAT SENSORS.

o CHEGKFUELPRESSURE
AND FUEL INJECTOR.
IF OK, REPLACE ECM.
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:l{or{l coolrilT
TITPINATUNT
(!gr) SEllSoR

LT OR'I/!I-K oFY/YHT

TTORII/BIK

ECM

TO tAT, rAP, HOIS Al{D TP tEltSOFS

DTC 14
ENGINE COOLANT TEMPERATURE (ECT) SENSOR CIRCUIT

(HtcH vourAGE tNpUT - LOW rempinnrfune rruolcArED)
1.0L (VlN 6) .,111;" CARLINE

Clrcult Descilptlon:
The Bngine Coolant Tbmperature @CT) sensor is a thermistor (a variable resistor that changes along with engine coolant

temperature) in series with a fixed resistor in the Engine Connol Module (Ectr,t). The ECM applies 5 volts to the ECT sensor. The
ECa{ monitors the voltage across the ECT sensor and converts it into a temperature reading. When the engine is cold the ECT
sensor resistance is high, 

_and 
when the engine is warm the ECT sensor resistance is low. Tlierefore, when the engine is cold the

ECM will receive a hiqh voltage input, and when the engine is warm the ECM will receive a low voltale input.'DTc 14 will set if the following condition is met for at least 1.6 seconds:. Voltage input at the ECM indicates ECT below -4goC (-54oF).

DTG Chart Test Description: Number(s) below
refer to circlbd numbe(g on the diagnostic chart.
1. This test simulates D:rc 15. If the E6M stores DTC 15, the

ECM and its wiring are OK and the ECT sensor is faulty. If
DTC 14 resets, the ECT sensor is OK and the wiring to the
ECM or the ECM is faulry.

2. This lest determines whether there is an open in the
GRY MI{I or LI GRN/BLK wires, a short to volrage in
the GRYI'I\IHT wire or a faulty ECM.

Diagnostic Aids: After the engine is started the ECT
should rise steadily to about 95.C (203.F) and stabilize when
the thermostat opens.

DTCs 14, 23 and 32 stored at the same time could be the
result of an open Uf GRNIBLK sensor ground wire.

When replacing the ECT sensor the ."Temperature 
to

Resistance Value" scale on the diagnostic chart may be used to
lest the ECT sensor at various temperature levels to evaluate the
possibility of a "shifted" (mis-scaled) sensor. A ..shifted,'

sensor could r&ult in poor driveability complaints. Refer to
SECTION 682-CI for additional ECT sensor specifications.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed
out tenninals, improper mating, broken locks, improperly
fonned or damaged terminals and poor terminal-to-wire
connections before component replacement.
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DTC 14

[l lmnortant
o MAKE SURE THAT THE OBD SYSTEM

CHECK HAS BEEN PEFFORMED
BEFORE CONTINUING DIAGNOSIS.

ENGTNE COOLANT TEMPERATURE (ECT)
SENSOR ClRCUlr

(l-llcH VoLTAGE INPUT -
LOW TEMPERATURE INDICATED)
1.oL (VlN 6) 'rM" GARLINE

DIAGNOSTIC AID

ECT SENSOR

TEMPERATURE TO RESISTANCE VALUES
(APPROXilTATE)

oF oc OHMS

210
160
1(X!
70
tm

20
0

99
71

38
21

4
-7

-18

190
4(X)

1,250
2,350
4,7&
8,100

14,650

"AFTEB &EPATFS,"CONFIRM "CLOSED LOOP" OPERATION, NO DTGc AND NO MALFUNCTION INDICATOR tO"t (",4). 
a-a-r'

RS 20860

o TURN IGNffiON SWITCH TO "LOCK."
o CLEARDTCI.
e DISCONNECT ECTSENSORCONNECTOR.
e CONNEGT A JUMPER FROM ECT SENSOR CONNECTOR CAVIW "1" TO CAVITY "2"

(HARNESS S|DE).
o START ENGINE ANDRUNFOR1 MINUTE.

DOES TEC}I 1 SCAN TOOL INDICATE DTC 14 OR DTC 15?

o GHECKFOR POOR CONNECTION AT
ECTSENSOR.
IF OK, REPLACE ECT SENSOR.

o TURN |GNffiON SWITCH TO "LOCK"
o REMOVE JUMPER FROM ECTSENSOR

CONNECTOR.
. CONNECT A DIGITAL MULNilETER FROM

CONNECTOR CAVITY "2" TO OROUND.
o TURN rcNmON SWITCH TO "ON."
o MEASUREVOLTAGE.

. CHECKFORASHORTTO
VOLTAGE IN GRY/WHT
WRE.
IF OK REPLACE ECM.

CHECK FOR AN OPEN IN
LTGRNtsLKWRE.
CHECK FOR A POOR
CONNECTION AT ECM.
IF OK, REPLACE ECM.

CHECK FOR AN OPEN IN
GRY/WHTWRE.
CHECK FOR POOR
CONNECTION AT ECM.
IF OK REPLACE ECM.
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ECM

CRY/YYHT

LT ORN/BLK

TO tAT, TAP. HO2S A1{OTP SEI|SORS

DTC 15
ENGINE COOLANT TEMPERATURE (ECT) SENSOR CIRCUIT

(LOW VOLTAGE tNpUT - HtcH TEMPERATURE |NDICATED)
1.0L (VlN 6) "M" CARLINE

Clrcuit Description:
The Engine Coolant Temperature (ECT) sensor is a therrristor (a variable resistor that changes along with engine coolant

temperature) in a series with a fixed resistor in the Engine Control Module (ECM). The ECM applies 5 volts to ttre sensor. The ECM
monitors the voltage across the ECT sensor and converts it into a temperature reading. Wtren tfre engine is cold the ECT sensor
resistance is high, and when the engine is warm the ECT sensor resistance is low. TtrerJfore, when the-engine is cold the ECM will
receive a high voltage input, and when the engine is warm the ECM will receive a low voltage-input.

DTc 15 will set if the following condition is met for at least 1.6 seconds:r Voltage input at the ECM indicates ECT above I36"C (276.F).

DTC Chart Teet Description: Number(s) below
refer to circled number(s) on the diagaostic chart.
I . This test simulates DTC 14. If the ECM stores DTC 14, the

ECM and its wiring are OK and the ECT sensor is faulty. If
DTC 15 resets, the ECT sensor is OK and the wiring to the
ECM or the ECM is faulty.

Diagnostic Aids: After the engine is started, the ECT
should rise steadily to about 95"C (203"F) and stabilize when
the thennostat opens.

Verify that engine is not overheating and has not been
subjected to conditions which could create an overheating
condition (i.e., overload, frailer towing, hilly tenain, heavy stop
and go Eaffic, etc.).

When replacing the ECT sensor the .,Temperature To
Resistance Value" scale on diagnostic chart may be used to test
the ECT sensor at various temperature levels to evaluate the
possibility of a "shifted" (mis-scaled) sensor. A ,,shifted"

sensor could result in poor driveability complaints. Refer to
SECTION 6E2-Cl for additional ECT sensor specifications.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.
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DTC 15

ENGTNE COOLANT TEMPERATURE (ECT)
SENSOR CIRCUIT

(LOW VOLTAGE INPUT -
H|GH TEMPERATURE TNDTCATED) .

1.0L (VlN 6) "M" CARLINE

-I I I lmoortantljJ
o MAKE SURE THAT THE OBD SYSTEM

CHECK HAS BEEN PERFORMED
BEFORE CONTINUING DIAGNOSIS.

"AFTER REPATRS," CONFIRM "CLOSED LOOP" OPERATION, NO DTCs AND NO MALFUNCTION INDICATOR LAMP (MlL).

5.4'94
RS 20861

o TUBN IGNITION SWTCH TO "LOCK."
. C!-EAR DTC8.
o DISCONNECT ECT SENSOR CONNECTOR.
. START AND RUN ENGINE FOR 1 MINUTE.

DOES TECH 1 SCAN TOOL INDICATE DTC 14 OR DTC 15?

CHECK FOR SHORT TO GROUND IN GRY/WHT WIRE.
IF OK REPLACE ECM.

DIAGNOSTIC AID

ECT SENSOH

TEMPERATURE TO RESISTANCE VALUES
(APPROXTMATE)

OF oc OHMS

210
160
100
70
40
20

0

99
71

38
21

4
n

-18

190
400

1,250
2,350
4,790
8,100

trf,650
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-J

TO tAP 8El{80F ArlD t8C lttrOR

u* I LrcRN 5V REFEREilCE YOLTAGE

ORil/rfHT 5\'

THROITLE
POsmOil
IIIPUT

Lr oRn/BLr( --rl rr GRr{/BLt( 8EN30ROBOrrilO

TO tAT, ECT, HO28 AND tAP SEN8OiS &a-ea
R8A00a

DTC 21
THROTTLE POS|TION (Tp) SENSOR C|RCU|T

(HtcH VoLTAGE TNPUT)

1.0L (VlN 6) "M" CARLINE
Circuit Description:

The Throttle Position (TP) sensor has a potentiometer whose resistance changes along with the throttle valve position. The
Engine Control Module (ECM) provides a 5 volt reference voltage to the TP sensor. The ECM reads the voltage across the Tp
sensor and converts it into throttle position. When the TP sensor resistance decreases, the throttle valve opening is increasing to
wide open throttle, and the voltage being monitored at the ECM increases. When the TP sensor resistancJ incrJases, the throttle
valve opening is decreasing to idle, and the voltage being monitored at the ECM decreases.

DTc 21' will set if the following condition is met for at least 1.6 seconds:o High voltage input at the ECM indicated with the engine running at idle.

DTC Ghart Test Description: Number(s) below Diagnostic Aids: Refer to sEcTIoN 682-ct for Tp
refer to circled number(s) on the diagnostic chart. sensor adjustnent and/or check.

2.

l. Checks for an open or short to voltage in LT GRNAI/HT
wire or for a faulty ECM.
Checks for an open or short to voltage in LT GRN wire or
for a faulty ECM.
Checks for an open LT GRN/3LK wire or for a faulty
ECM or a misadjusted or faulty TP sensor.

DTC 21, DTC 46 and DTC 22 stord at the same time
could be the result of an open LT GRN wire.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.
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DTC 21

THROTTLE POSTTTON (TP) SENSOR CIRCUIT
rNPUT)
CARLINE

(H|GH VOLTAGE
1.0L (VlN 6) "M"

-I 0 I lmoortant
l3J
o MAKESURETHATTHEOBDSYSTEM CHECK

HAS BEEN PERFORMED BEFORE
CONTINUING DIAGNOSIS.

*AFTEB &EPArFS," CONFIRM "CLOSED LOOP" OPERATION, NO DTC8 AND NO MALFUNCTION INDICATOR LAMP (MlL).6-944

RS 20863

tE9!'j"JgrgrE$-gl'gl

o TURN IGNMON SW]TCHTO "LOCK."
o DISCONNECTTPSENSORCONNECTOR.
. CONNECT A DIGITAL MULTIMETER FROM TP SENSOR

CONNECTOR CAVITY "3" TO GROUND.
o TUFN IGNffiON SWTCH TO "ON."
o MEASUREVOLTAGE.

SHOULD BE 4.5 VOLTS.
ts tT?

. CHECK FOR AN OPENOR SHORTTO
VOLTAGE IN LT GRMWHT WRE;

. CHECK FORAPOOR CONNECTION ATECM.
IF OK, REPLACE ECM.

o CONNECT A DIGITAL MULilMETER FROM TP
SENSOR CONNECTOR CAVITY "4" TO GROUND.

r MEASUREVOLTAGE.
SHOULD BE 4{ VOLTS.
ls tT?

o CHECKFORAN OPEN OR ASHORTTO
VOLTAGE IN LT GRN WRE.

. CHECKFORAPOOR CONNECTIONATECM.
IF OK, REPLACE ECM.

o CONNECT A TEST LIGHT FROI, TP
SENSOR CONNECTOR CAV|TY "1" TO B+.
TEST LIGHT SHOULD LIGHT.
DOES IT?

r CHECK FOR AN OPEN lN LT GRN/tsLKWIRE.
r CHECKFORAPOORCONNECTIONATECM.

IF OK, REPLACE ECM.

o CHECK FOR A 
"P,.€gR 

CINNECTION AT
TP SENSOF. ''f ',

IF OK, ADJUST/REPLACE TP SENSOR.
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DTC 22
THROTTLE pOStTtON (Tp) SENSOR C|RCU|T

(LOW VOUTAGE TNPUT)

1.0L (VlN 6) "M" CARLINE
Cireuit Description:

The Throttle Position (TP) sensor has a potentiometer whose resistance changes along with the throttle valve position. The
Engine Connol Module (ECM) provides a 5 volt reference voltage to the TP sensor. The ECM reads the voltage across the Tp
sensor and converts it into throttle position. When the TP sensor resistance decleases, the throttle valve opening is increasing to
wide open throttle, and the voltage being monitored at the ECM increases. When the TP sensor resistance increases, the throttle
valve opening is decreasing to idle, and the voltage being monitored at the ECM decreases.

DTc 22 will set if the following condition is met for at least 1.6 seconds:
. Low. voltage input at the ECM indicated with the engine running off idle.

DTC Chart Test Descriptioni Number(s) below Diagnostic Aids: Refer to sEcrroN 682-cL for Tp
refer to circled number(s) on the diagnostic chart. sensoi adjusturent and/or check.
1. MeasuresTPsensorsignalvoltageatsensorandchecksfor DTC 21, DTC 46 and DTC 22 stord at the same time

short to ground in LT GRNAilHT wire. could be the result of an open LT GRN wire.2. Checks for reference voltage from the ECM or a faulty An intermittent malfunction may be caused by a poor
ECM, or a misadjusted or faulty TP sensor. connection, rubbed through wire insulation, or a wirl broken

inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.

rHROTlr-E POSmON FP)
sEl{soR

TO itAp sEltsoR AilD tsc itoToR

u"* I LrGRI 5V REFERENCE VOLTAGE

GRI{/Wl{? 6V

THROTTLE
POSmOil
INPUT

LTOBN/BTJ( LTGRN/BLK

t
SENSOR GBOT'ND

TO lAT, ECT, HO2S AND ilAP SEI{SOR8 6-A-94
RS 2too4
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DTC 22

THROTTLE pOSITTON ffp)
(LOW VOLTAGE

1.oL tvlN 6) rrll,l"
SENS@R GIRCI."$ET
rNPUT)
CARLINE

I 0 I lmoortantI3J
o MAKE SURF T}IAT TT{E OBD SYSTEM

C}IECK HAS BEEN PEBFORMED tsEFORE
CONTINUING DIAGNOSIS.

,AFTER nEpArRS," CONFTRM "CLOSEts LOOP'OPERATION, NO DTCa AND NO MALFUNCTION INDICATOR LAMp (MlL).

6-S-94
RS 20864

[rjglr:"JgtgEltJHE$]

I TURN IGNITION SUTCHTO"LOCK.'
o DISCOi.INECT TP SENSOR CONNECTOR.
r CONNECT A DIGITAL MULTIMETER FROM TP

SEN9OR CONNEGTOR CAVITY "3" TO GROUND.
c TURN IGNITION SWITCH TO "ON."
r MEASUBEVOLTAGE.

SHOULD BE 4€ \'OLTS.
ls tT?

r CHEGK FORASHONTTOGROUND
IN LTGRN/WHTwlRE,
IF OK, REPLACE ECM.

o CONNEGT A PICITAL MULfiI'ET€R FROM
TP SENSOB CQNNEGTOR CAVITY "4" TO

GROUND.
o MEASUREVOLTAGE.

SHOULD BE 46 VOLTS.
ls tT?

c CHECKFOR AN OPEI{ OR ASHORTTO
GROUNDIN LTGRN WRE.
IF OK, REPLACE ECM.

o CFIECK FOR A POOR CONNECTION AT
TP SENSOR.
tF o& ADJUSTnEpLACE TP SENSOR.



6E2-A1-44 1.0L (Vl$gl pRlvEABrLtW & EM|SS|ONS METhO

IiTTAKE AIR
TEHPERA?URE
GAA SE'I3OR

LT ORT/BLX

ECM

TO ECT, lrAP, HO23 AltD TP SENSORS

DTC 23
TNTAKE AtR TEMPERATURE (tAT) SENSOR CIRCU|T
(H|GH VOLTAGE tNpUT - LOW TEMPERATURE TNDICATED)

1.0L (VlN 6) ..M" CARLINE
Gircuit Description:

Ttre Intake Air Tennperature (IAI) sensor is a thermistor (a variable resistor that changes along with outside air temperanne) in
series with a fixed resistor in the Engine Contol Module (ECM). The ECM applies 5 volts to the sensor. The ECM monitors the
voltage across the IAI sensor and converts it into a temperature reading. When the outside air ternperature is cold the IAI sensor
resistance is high, and when the outside air temperature is wamr the IAf sensor rcsistance is low. Therefore, when the air
temperature is cold the ECM will receive a high voltage input, and when the air temperature is warm the ECM will receive a low
voltage input.

DTc 23 will set if the following condition is met for at least 1.6 seconds:r Voltage input at the ECM indicates an air temperature below -4goC C54"D.

DTG Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chart.
1. This test simulates DTC 25. If the ECM stores DTC 25,the

ECM and its wiring are OK and the IAI sensor is faulty. If
DTC 23 resets, the IAI sensor is OK, and the wiring to the
ECM or the ECM is faulty"

2. This test detennines whether there is an open in the GRy
or t jI GRN/BLK wires, a short to voltage in the GRy wire
or a faulty ECM.

Diagnostic Aids: Wben replacing the IAt sensor the
"Temperature to Resistance Value" scale on the diagnostic
chart may be used to test the sensor at various temperature
levels to evaluate the possibility of a "shifted" (mis-scaled)
sensor. A "shifted" sensor could result in poor driveability
complainrs. Refer to SECTION 6BZ-CL for additional IAI
sensor specifications.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or danaged terminals and poor terminal-to-wire
connections before component replacement.



nrterho DRlvEABlLlw&EMlssloNS 1.@

fT'l lmoortantriJ
o MAKE SURE THAT THE OBD SYSTEM

CHECK HAS BEEN PERFORMED
BEFORE CONTINUING DIAGNOSIS.

DTC 23
'1, .

INTAKE AIR TEMPERATURE (IAT)
, ' 

SENSOR CIRCUIT
(H|GH VOLTAGE INPUT -

LOW TEMPERATURE INDICATED)
1.0L (VlN 6) "M" CARLINE

['j9!'9'JErgc4.9IEB]

DIAGNOSTIC AID

IAT SENSOR

TEMPERATURE TO RESISTANCE VALUES
(APPROXMATE)

OF oc OHMS

210
160
100
70
40
20

0

99
71

38
21

4
-7

.18

190
400

'1,250

2,350
4,790
8,100

14,650

"AFTER &EPA'FS,"CONFIRM "CLOSED LOOP" OPERATION, NO DTC8 AND NO iIALFUNCTION INDICATOR LAMP (MlL).

6-9'94
RS 20866

I TURN IGNITION SWITCH TO'LOCK."
. CLEAR DTC8.
o DISGONNECTIATSENSOR CONNECTOR"
o CONNEGT A JUMPER FROM IAT SENSOR CONNECTOR

cAvtw "1" To cAvlw'2" (HARNESS SIDE).
. :START AND BUN ENGINE FOR 1 MINUTE.

.'DOES TECH 1 SCAN TOOL INDICATE DTC 23 OR DTC 25?

.o CHECK FOR POOR CONNECTION AT IAT SENSOR.
IF OK REPLACE IAT SENSOR.

o TURN IGNITION SWTCI{ TO "LOCK."
o REMOVE JUMPER FROM IAT SENSOR CONNECTOR.
. GONNECT A DIGITAL MULTIMETER FROM IAT

SENSOR CONNECTOF CAVITY "2" TO GROUND.
r TURN IGNITION SWITCH TO'ON."
r MEASUREVOLTAGE.

CHECKFOR A;SHORTTQ
VOLTAGE IN GRYWRE.
IFOK, REPLACE ECM.

o CHECK FOR AN OPEN IN
GRYWRE.

o CHECKFORPOOR
CONNECTION AT ECM.
IF OIG REPLACE ECM.

CHECKFOR AN OPEN IN
LT GRN/BLK WRE.
C}IECK FOR A POOR
CONNECTION AT ECM.
IFOK, REPLACE ECM.
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DTC 24
vEHrcLE SPEED SENSOR (VSS) C|RCU|T

1.0L (VlN 6) "M" CARLINE
Clreuit Descrlption:

The Bngine Connol Module (ECM) supptes 5 volts to the Vehicle Speed Sensor (VSS). While the vehicle is moving, the reed
switch within the VSS will open and close four times per each revolution of the speedomercr cable. Because the reed switch opens
and closes, the voltage at the ECM is toggled high and low. The ECM then converts this toggled higMow voltage into a vehicle
speed that is displayed in kph and MPH.

DTc 24 will set if the following condition is met for at least 4 seconds:

' A constant voltage signal (either high of low) detecte.d at the ECM with the engine running and the vehicle moving.

DTC Ghart Test Deocription: Nunber(s) below
refer to circled number(s) on the diagnostic chan.
1. Checks to see if malfunction is intennittent.
2. If the VSS is not receiving the 5 volts from the ECM, DTC

?/lwrll sel This step checks for an open or short to ground
in the YEUGRN wire or for a faulty ECM,

3. Checls I/? cluster printed circuit for cracks or bad
connections, an open in the BLK/BLU wire or for a faulty
vss.

Diagnostic Aids: If the speedomerer cable is binding,
DTC 24 can be set. Make sure that the speedometer cable is free
from any restrictions and that it has a secure connection to the
I/? cluster assembly.

Refer to "Intermittents" in SECTION 682-8..
An intermittent malfunction may be caused by a poor

connection, rubbed through wire insulation, of a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.

ECM

r/P curSTEB A83Ef3rY
?----.|
I vancleseeeo I
I sEmon (Y38) |r YEUOFII

6-$ea
R8 20ec?



METRO DRIVEABILITY & EMISSIONS l.OL ruIN 6) 6E2.A147

DTC 24
VEHICLE SPEED

1.0L (VlN
SENSOR (VSS)
6) "M" CARLIN

CIRCUIT
E

S rmnortant
o IIAKE SURE THAT THE OBD SYSTEM C}IECK

}IAS BEEN PERFORMED A}ID CHECK THE
SPEEDOIIETER CABLE OPERATION BEFORE
CONTINUING DIAGNOSIS.

!'F-ndr,r-oEirEisrEr-c-xe-crlvrrLvnl

"AFfiER REPATFS,"CONFIRM "CLOSED LOOP" OPERATION, NO DTCs AND NO MALFUNCTTON |ND|CATOR LAMP (MtL).

6-1&94
RS 20868

O RAISE AND SUITABLY SUPPORT VEHICLE DRIVE AXLES.
o START AND RUN ENGINE IN GEAR.
o TECH 1 SCAN TOOL SHOULD DISPI-AY VEHICLE SPEED ABOVE 0 kph/IrtpH.

DOES TT?

o TURN IGNITION SWTCH TO.LOCK"
o LOWER VEHICLE.
o DISCONNECT I/P CLUSTER ASSEilBLY CONNECTOR C3.
. CONNECT A DIGITAL MULTIIIETER FROM UP CLUSTER

ASSEMBLY CONNECTOR C3 TEHMINAL "4'' TO GROUND
(HARNESS S|DE).

o TURN IGNITION SWTCH TO "ON."
O MEASURE T/OLTAGE.

SHOULD BE 46 VOLTS.
ts lT?

MALFUNCTION IS INTERMTTTENT.
REFER TO "DIAGI{OSTIC AIDS."

O CONNECTATESTLICHTFROM
I/P CLUSTER ASSEMBLY
CONNECTOR C3 TERMINAL "10"
(HARNESS SIDE)TO B+.
TEST LIGHT SHOULD LIGHT.
DOES IT?

o CHECKFORANOPEN ORSHOFT
TO GROUND IN YEUGRN WRE.

. CHECKFORPOORCONNECNON
AT ECM.
IF OK, REPLACE ECM.

. CHECK UP CLUSTER PRINTED CIRCUIT FOR
CRACKS OR BAD CONNECTIONS.
IF OK, REPLACE SPEEDOMETER ASSEMBLY.

. CHECKFORACLEANGROUND
CONNECNON ATG1O5.
IF OK, REPAIR OPEN IN BLK/tsLU WRE.
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DTC 25
TNTAKE AtR TEnilPERATURE (tAT) SENSOR ctRCUtT
(LOW VOLTAGE INPUT - HtcH TEMPERATURE INDICATED)

1.0L (VlN 6) "M" CARLINE
Gircult Description:

The Intake Air Temperature (IAI) sensor is a thermistor (a variable resistor that changes along with outside air temperature) in
series with a fixed resistor in the Engine Control Module (ECM). The ECM applies S votts to tlie ,"oron The ECM monitors the
voltage across the IAT sensor and converts it into a temperature reading. Wtren ttre outside air temperature is cold the IAI sensor
resistance is high, and when the outside air temperature is warm the IAT sensor resistance is low. Therefore, when the air
temperature is cold the ECM will receive a high voltage input, and when the air temperature is warm the ECM will receive a low
voltage input.

DTc 25 will set if the following condition is met for at least 1.6 seconds:o voltage input at the ECM indicates an air temperature above l36oc (276F\.

DTC Chart Test Description: Number(s) below
refer to circled number(s) on the diagnostic chnrt.
1. This tesr simulates DTC 23. If the ECM stores DTC 23.the

ECM and its wiring are OK and the IAI sensor is faulty. If
' DTC 25 resets, the IAf sensor is OK, and the wiring to the

ECM or the ECM is faulty.

Diagnostic Aids: When replacing the IAI sensor the
"Temperature to Resistance Value" scale on the diagnostic i

chart may be used to test the sensor at various temperaturei
levels to evaluate the possibility of a ..shifted', (mis-scaled)
sensor. A "shifted" sensor could result in poor driveability
complaints. Refer to SECTION EE2-CL for additional IAI
sensor specifications.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.

IIITAI(EXR
TETPEFATURE
(lAT) 8EI{8OR

I.T GBH/BLK

ECM

TO ECT, tAP, HO28 AltD TP 8EN8OA8



pRlvEABrLrw & EMrsstoNs :t.0L (vtN g) 6E2-Ar:49METRO 

- DTC 25
INTAKE AIR TEMPERATURE

SENSOR CIRCUIT
(rAr)

(LOVV VOUTAGE |NPUT -
HIGH TEMPERATURE INDICATED)
1.0L (VlN 6) drM" CARLINE

lT'l lmoortantljJ
O IIAKE SURE THAT THE OBD gYSTEM

CIIECK FIAS BEEN PERFORMED
BEFORE CONTINUII'|G DIAGNOSIS.

!-Fi6ir-irEo-sGiiil'c-nEcl"l'99 It9rEmVnEVn I

'AFTEB BEPATRS'"CONFlRil "CLOSEO LOOP" OpERllTlON, NO DTCs AND l{O MALFUNCTTON |NO|CATOR LAf,tp (MtL}"

5-1'!-94
n$ 2$869

o TURN IGNITION SWTCI{ TO.LOCK,
o CLEARDTCT.
. DISCONilECT IAT SENSOR CONiIECTOR.
. STARTAND RUN ENGINE FOR 1 MINTJTE.

DOES TECH 1 SCAN TOOL INDICATE DTC 23 OR DTE 25?

CHECK FOR SHORT TCI GROUITID !N GRY W!RE.
IF QK, REPLACg ECM.

DIAGNOSTIC AID

IATSE['I$OR

TEMPEFATURE TO RESISTANCE VAI.IJES
iAPPROXTMATE)

oF ot{Ms

210
160
100
70
40
20
0

9g
7l
3S
21

4
4

.18

190
400

1,250
2,950
4,79O
8,'!00

14,650



6E2-41-50 1.0L (VlN 6) DR|VEAB|LIW & FM:SS|ONS . METRO

ECMMANIFOLD AASOLUTE
PHESSURE (MAP)

SENSOR
TO TF SENSOR AND ISC }frOTOH

I
LTGBN TTGRN 5V REFERENCE VOLTAGE

oRN/cRN 

-_(3--
LT GRI{/RED

LT GFN/BLK

5\t

MAP ]NPUT

LT GRI{/BLK SENSOR GROUND

TO tAT, ECT, HO2S AND TP SENSORS
t1-3-94

RS 21006

DTC 31
MANTFOLD ABSOLUTE PRESSURE (MAp) SENSOR CTRCUTT

(LOW VOLTAGE tNpUT - LOW MANTFOLD PRESSURE)
1.0L (VlN 6) "ll'1" GARtENE

Circuit Description:
The Manifold Absolute Pressure O{AP) sensor measures the change in the intake manifold pressure (vacuum). The Engine

Conhol Module (ECM) provides a 5 volt reference voltage to the MAP sensor. The change in the pressure, that results from engine
load and RPM changes, is converted into a voltage input that is monitored by the ECM. A low voltage reading at the ECIvI indicates
low manifotrd pressure, and a high voltage reading at the ECM indicates high manifold pressure.

DTC 31 will set if the following condition is met for 0.5 seconds:
r Low voltage input at the ECM indicating intake manifold pressure below -27 nnmHg.

DTC Chart Test Description: Nurnber(s) berow Diagnostic Aids: check far a cl.ogged or pinched
refer to circled number(s) on the diagnostic chart.
1. ' This step checks that the ECI\4 is providing a 5 volt

reference.
2. This step checks for the bias voltage to the MAF sensor

which has a value between 4.5 and 4.9 volts. Thiq step
checks that value.

vacuuur hnse to I\{AF sensor.
A.n intermittent malfunction rnay be caused by a poor

connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness coRnectors for backed
out terminals, iinproper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before eomponent replacement.



METRO DRIVEABILIW & EMISSIONS l.OL ruIN 6) 6E2.A1-51

DTC 31

MANTFOLD ABSOLUTE PRESSURE (MAp) SENSOR CIRCU|T
(LOW VOLTAGE tNpUT - LOW MANTFOLD PRESSURE)

1.0L (VlN 6) '.M" CARLINE

[T'l IroortantHJ
. MAKE SURE THAT THE OBD SYSTEM C}IECK

HAS BEEN PERFORMED BEFORE
CONTINUING DIAGNOSIS.

'AFTEB REPAIFS,"CONFIRM "CLOSED LOOP" OPERATION, NO DTCs AND NO MALFUNCTION INDICATOR LAMP (MlL).

11-1-94
RS 21007

O TURN IGNITION SWTCH TO'LOCK."
. DISCONNECTMAPSENSORCONNECTOR,
o CONNEGT A DIGITAL MULTIMETER FROM MAP

SENSOR CONNECTOR CAVITY "3" TO GROUND.
. TURN IGNITION SWITCH TO "ON."
o MEASUREVOLTAGE.

SHOULD BE 4.5 VOLTS.
ts tT?

. CONNECTA DIGITAL MULTIMETER FROM MAP
SENSOR CONNECTOR CAVITY "2" TO GROUND.

. MEASUREVOLTAGE.
SHOULD BE 4.5.f.9 VOLTS.
ts tT?

CHECK FOR AN OPEN OR A SHORT
TO GROUND IN LT GRN WIRE.
IF OK, REPLACE ECM.

. CHECKFORASHORTTO
GROUND IN THE MAP INPUT WIRE.
IFOK, REPLACE ECM,



6E2-A1-52 1.0L (VlN 6l DRTVEABTLTTY & EMTSSTONS METRO

ECMil'ANIFOLD ABSOLUTE
PRESSURE (frrAP)

SENSOR
TO TP SENSOR AI{D ISC MOTOR

LTGRN I LT.RN 5V REFERE}ICE VOLTAGE

oRN/cBN --{* LT GRNIRED 5V

IIAP INPUT

LT GRN/BLK 
-T 

LT GRNIBLK SEilSOF CROUND

TO lAT, ECT, HO2S AltD TP SENSOBS
fl-3-94

RS a006

DTC 32
MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR C|RCUTT

(H!GH VOLTAGE |NPUT - H|GH MANTFOLD PRESSURE)
1.0L (VlN 6) ,.M" CARLINE

Clrcult Descrlptlon:
The Manifold Absolute Pressure (MAP) sensor measures the change in the intake manifold pressure (vacuum). The Engine

Contol Module (ECM) provides a 5 volt reference voltage to ttle MAP sensor. The change in the pressure, that results from engine
load and RPM changes, is converted into a voltage input that is monitored by the ECM. A low voltage reading at the ECM indicates
low manifold pressure, and a high voltage reading at the ECM indicates high manifold pressure.

DTC 32 will set if the following condition is met for 0.5 seconds:
o High voltage input at the ECM indicating intake manifold pressure above 974 mmHg.

DTG Chart Test Descriptlon: Number(s) below Diagnostic Aids: check for a leaking vacuum hose ro
refer to circled number(s) on the diagnostic chart. MAP sensor.
1. Thisstepchecb0relvlAPinputwireforanopenorfuashut An intermittent malfunction may be caused by a poor

to voltage m fm a faulty ECX\4. Under norrral conditions the connection, rubbed through wire insulation, or a wire broken
IvIAP input wire should cary a lirle less than 5 volts. A strst inside the insulation. Inspect harness connectors for backed
to 5 volts or B+ will cause DTtr 32 to s€t out terminals, improper mating, broken locks, improperly

2. This step checks for an open UI GRN/BLK wire, poor formed or damaged terminals and poor terminal-to-wire
connection at the MAP sensor or ECM and for a faulty connections before component replacement.
MAP sensor or ECM.



METFO DRIVEABTL|W & EMTSSTONS 1.0L (VrN 6) 6E2-A1-53

DTC 32
MANTFOLD ABSOLUTE PRESSURE (MAp) SENSOR CIRCUTT

(H|GH VOLTAGE |NPUT - HtcH MANTFOLD PRESSURE)
1.0L (VlN 6) "M" CARLINE

p rrnortant
o MAKE SURETHATTHEOBDSYSTEM

CHECK HAS BEEN PERFORMED BEFORE
CONTINUING DIAGNOSIS.

"AFfEn REPArFS,"CONFlRil "CLOSED LOOP" OPERATION, NO DTGs AND NO MALFUNCTION INDICATOR LAMP (MlL).

11-1-94
RS 21008

. TURNrcNMONSWTCHTO"LOCK,
o DISCONNECT iIAP SENSOR CONNECTOR.
o TUHN IGN]TION SWTCH TO.ON.,
. CONNECTA DIGITALMULTIMETER FROM MAPSENSOR

GoNNECTOR CAVtTy'2" (HARNESS S!DE) TO GROI ND.
o MEASUREVOLTAGE.

r CONNECT A DIG]TAL
MULTIMETER FROM MAP SENSOR
CONNECTOR CAVITY "1" TO
cAvtTY "2" (HARNESS S|DE).

o MEASUREVOLTAGE.

CHECK FOR AN OPEN IN
THE MAP INPUTWIRE.
CHECK FOR POOR
CONNECTION AT ECM.
IF OK, REPLACE ECM.

CHECK FOR A SHORT TO
VOLTAGE (5 VOLTS OR B+)
IN THE MAP INPUT WRE.
IF OK, REPLACE ECM.

O CHECKFORAPOOR
CONNECNON AT MAP
IF OK, REPLACE I'AP SENSOR.

. CHECK FOR AN OPEN lN LT GRl'l/tsLK WIRE.

. CHECKFOR A POOR GONNECTION AT ECM.
IF OK. REPLACE ECM.
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Btl{flHT {">-+ TO l0ilm0}l

I I liit F swrcH (E+)

BUV TO ltAtI AltD
W}TT FUEL PUTF BELAYS

Bw SRlt/wHT WHT

TO II{STRUTEIIT PAIIEL
CTUSTEF Ag8Ef,gLY AI{D
ThANSrrSSrOl{ CO}TTFOL

roDutE (AUTOTAflC
TRAITSAXLE 1.3L Uil e OilLY)

rcilmolt
COILCOilTROL

'--{ouo

GROUTD

STATE

roNtTtolt
TRIOOEF

DTC 41
(Page 1 ol2l

IGNITION SIGNAL CIRCUIT
(NO STGNAL)

1.0L (VlN 6) "M" CARLINE
Gircult Description:

The Engine Conftol Module (ECM) receives an ignition fail safe signal when the ignition switch is turned to the "START'
position. When the ECM receives this signal, it will toggle the igniter "ON" and "OFF." As the igniter is toggled "ON'and "OFT,"
so is the primary windings of the ignition coil, thus inducing a voltage into the secondary windings of the ignition coil. This induced
voltage is then used to fire the spark plugs. DTC 41 will set if the following condition is met:

r Toggled ignition fail safe signal not present at the ECM within 3 seconds of cranking.

DTC Ghart Test Description: Number(s) below Diagnostic Aids: An intennittent maltunction may be
refer to circled number(s) on the diagnostic chart. causedbyapoorconnection,rubbedthroughwireinsulation,or
1. This checks for power to the ignition coil. a wire broken inside the insulation. Inspect harness connectors
2. Thischeclsforapoorconnectionattheignitioncoil,orfor for backed out tenninals, improper mating, broken locks,

a faulty ignition coil. improperly formed or damaged terminals and poor
3. This checks for an open or short to ground in BRNAMHT terrrinal-to-wire connections before component replacement.

or BLIVWHT wires. DTC 41 will set in history only.
4. This checks for an open BLK/3LU wire, a poor ground

connection or for a faulty noise suppressor filter.



METRO onryenalunr a eulssloxs r.ot (vlN er sez-ar-ss

DTC 41

[l mnortant (Page 1 ol2)
IGNITION SIGNAL CIRCUIT

(NO STGNAL)

. iIAKESURETHATTHE OBDSYSTEM
CHECK HAS BEEN PERFORMED BEFORE
CONTINUING DIAGNOSIS.

1.0L (VlN 6) "M" CARLINE
IE9!'grJgrErtrEs'{

F-----

tEEEtrs"JJDsEjtl

6-13-94
RS 21010

o TURN IGNITION SWTCH TO "ON."
O BACKPROBE IGN]TION COIL CONNECTOR WIT}I A

DIOITAL UULTIMETER FROM CAVITY "1" TO GROUND.. IIEASUREVOLTAGE.
SHOULD BE B+.
ls 1T?

O BACKPROBE IGN]TION COIL CONNECTOR WTH A
DIGITAL iIULTIMETER FROM CAVITY "2" TO GROUND.. MEASUREVOLTAGE.
SHOULD BE B+.
ls tT?

REPAIR OPEN IN BLISWHT WRE
BETWEEN JUNCTION BLOCK
AND IGNITION COIL.

O BACKPROBE NOISE SUPPRESSOR FILTER
CONNECTOR WTH A DIGITAL MULTIMETER FROM
CAVITY "2" THEN CAVIW "4" TO GROUND.. MEASUREVOLTAGE.
SHOULD BE B+ ON BOTH CAV|T|ES.
ts lT?

CHECK FOR POOR CONNECTION
AT IGNITION COIL.
IF OK, REPLACE IGNITION COIL.

o BACKPROBE NOISE SUPPRESSoR FILTER
CONNECTOR WTH A DIGITAL MULNMETER FROM
CAVIW "3" TO GROUND.

. MEASUREVOLTAGE.
SHOULD BE lOV OR MORE.
ts lT?

REPAIR OPEN OR SHORT
TO GROUND IN BRN/WHT
OR BLK/WHTWRES.

. CHECK FOR AN OPEN IN BLI(tsLU WRE BETWEEN
NOISE SUPPRESSOR FILTER AND G105.o CHECK FOR A POOR GROUND CONNECTIoN Ar
G105.

. CHECK FOR A POOR CONNECTION AT NOISE
SUPPRESSOR FILTER.
rF oK, REPLACE NOTSE SUPPRESSOR FTLTER.
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ECM
BLIGVHT <1,- TO lOl{lTlOll

I i ';t T*t= 
erurcH (B+)

Bug
WHT

TO TAN ATD
FUEI PUTP REIAYS

+ TODISTRIBUTOB

BRX/Wltt

EtIqBLU

BLlvBTU

l""(
_v.:

TO IIISTRUTEII? PANEL
CLUSTER ASSETBLYAND
?RAltstrssrol{ coNTRot

roDuLE (AU?OilAT|C
TRAI€AGE r.3LYn e ONLY)

11-23-94
RS 21009

rcilmoil
cotl coilTRoL

'--tsouo

oRoul{D

STATE

tcNtTtoH
TFlOOER
SIONAL

DTC 41
(Page 2 ot 2l

IGNITION SIGNAL CIRCUIT
(NO STGNAL)

1.0L (VlN 6) "M" CARLINE
Circuit Description:

The Engine Control Module (ECM) receives an ignition fail safe signal when the ignition switch is turned to the "STARP'
position. When the ECM receives this signal, it will toggle the igniter "ON" and "OFF." As the igniter is toggled "ON' and "OFT,"
so is the primary windings of the ignition coil, thus inducing a voltage into the secondary windings of the ignition coil. This induced
voltage is then used to fire the spark plugs. DTC 4l will set if the following condition is met:

. Toggled ignition fail safe signal not present at the ECM within 3 seconds of cranking.
DTC Chaft TeSt DeSCfiptiOn: Number(s) below g. This checks to see if the ECM is toggling the ignition
refer to circled number(s) on the diagnostic chart.
5. This checks for an open or short to ground in the BRN

wile, or for a faulty ECM.
6. This checks for a short to voltage in the BRN or

BRNAMIfI wire.

signal. Either an open, a short to ground, or a faulty ECM,
or igniter is the fault.

Diagnostic Aids: An intermittent malfunction may be

caused by a poor connection, rubbed through wire insulation, or
a wire broken inside the insulation. Inspect harness connectors

7. This checks for an open or short to ground in BRNAilHT for backed out terminals, improper mating, broken locks,' perly formed or damaged terminals and poorwire. improl
8. This checks for an open in the BLK/BLU wire or a poor terminal-to-wire connections before component replacement.

ground connection. DTC 4l will set in history only.
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. TURN IGNTTION SWTCH TO "LOCK". DISCONNECTECMCONNECTORCl.

. CONNECT A DGTTAL MULTIMETER FROil
CONNECTOR Cl CAVITY'A20" TO GROUND.

. TURN IGNITION SWTCH TO "ON."

. iIEASUREVOLTAGE.
SHOULD BE lOV OR MORE.
F TT?

CHECK FOR AN OPEN OR SHORT
TO GROUND IN BRN WRE
BETWEEN NOISE SUPPRESSOR
FILTER AND ECM.
IFOK, REPLACE ECM.

. TURN IGNMON STYITCH TO "LOCK"

. DISCONNECT IGNITION COIL CONNECTOR.

. CONNECT A DIGITAL IiIULTIMETER FROM ECM
CONNECTOR Cl CAVITY "A20" TO GROUND.

. TURN IGNITION SWTCH TO "ON.". MEASUREVOLTAGE.
SHOULD BE OV.

ts lT?

. TURN IGNITION SWTCH TO "LOCK"

. RECONNECTECI,ICONNECTORCl.
O RECONNECT IG]{]TION COIL CONNECTOR.
. TURN IGN]TION SWTCH TO "ON."
. BACKPROBE IGNITER CONNECTOR WITH A DIGITAL

MULTIMETER FROM CAVITY "1" TO GROUND.
. MEASUREVOLTAGE.

SHOULD BE B+.
ts tT?

REPAIR SHORT TO VOLTAGE
IN BRN OR BRN/WHTWRE.

o TURN IGN]TION SWTCH TO "LOCK"
O DISCONNECT IGNITER CONNECTOR.
o CONNECT A DIGITAL MULTIMETER FROI' IGNTTER

GoNNECTOR CAV]TY 1" TO CAV|TY.2".
o TURN IGNITION SWTCH TO "ON.". MEASUREVOLTAGE.

SHOULD BE B+.
ts !T?

REPAIR OPEN OR SHORTTO
GROUND IN BRN/WHT WRE
BETWEEN IGNITER AND
|GNIT|ON CO!L.

O CONNECT A TEST LIGHT FROM IGNITER
COI{NECTOR CAV|TY "3" TO B+.

O NOTE TEST LIGHT TVHILE CRANKING ENGINE.

O CHEGK FOR A POOR GROUND CONNECTION.
IF OK, FEPAIR OPEN IN BLIgtsLU WRE
BETWEEN G1O5 AND IGNITEB.

. CHECKFORAPOOR CHECK FOR A SHOHT
TO GROUND IN ORN
WREBETWEEN
IGNITER AND EGU.
IF OK REPLACE ECM.

O CHECK FOR AN OPEN IN ORN WRE
BETWEEN IGNITER AND ECM.

. C]IECK FOR A POOR CONNECTION AT ECM.
IFOK, REPLACE ECM.

IEwEs.re.Jer-?] DTC 41

(Page 2 ot 2)
IGNITION SIGNAL CIRCUIT

(NO STGNAL)
1.0L (VlN 6) "M" CARLINE

'AFfEn EEPATFS,"CONFIRM "CLOSED LOOP" OPERATION, NO DTGr AND NO MALFUNCTTON |ND|CATOR LAMI (MtL). -ttt'3f.,
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DISIRIBUTOR
?--

RED$oBN

wtr#wHT

BOTOR CAIISHATT
POSrTrOl{

(crP) sEilsoR

ll-03-94
RS 20875

ECM

DTC 42
CAMSHAFT POSTTTON (CMP) SENSOR CTRCUTT

(NO STGNAL FOR 2 SECONDS)
1.0L (VlN 6) r'M" CARLINE

Gircuit Description:
lVhen the distibutor shaft rotates, a fluctuating magnetic field is generated due to changes in the air gap between the Camshaft

Position (CMP) sensor and distributor shaft signal rotor. As a result, a small Alternating Cunent (AC) voltage is induced in the CMP
sensor. This ignition reference signal is sent to the Enging Control Module (ECM) on terminals "B7" and "B15", the ECM monitors
the AC voltage between these two terminals. The ECM uses this signal in determining when to fire the ignition coil and the fuel
injector.

DTC 42 will set if the following condition is met for 2 seconds:
. No ignition reference signal at the ECM while the engine is cranking.

DTC Chart Test Description: Number(s) below Diagnostic Aids: A loose or damaged cMP sensor

refer to circled number(s) on the diagnostic chart. could cause an intermittent DTC.
1. The CMP sensor's resistance check 205-255 at 20'C 68'F.
2, When the distributor shaft turns, the CMP sensor acts as an

AC voltage signal generator. This checks for a proper AC: signal voltage being produced.
3. After proving that the CMP sensor is capable of generating

the proper AC signal voltage, this step checks to see if this
voltage is getting through to the ECM.

A misaligned CMP sensor or improper air gap could result
in DTC 42 or intermittent "Cranks But Won't Run." Refer to
SECTION 6D4 for CMP sensor specifications.

Resistance of the CMP sensor will increase as engine
temperafures increase.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, improper mating, broken locks, improperly
formed or damaged terminals and poor terminal-to-wire
connections before component replacement.

DTC 42 will set in history only.
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- . 

-
DTC 42

CAMSI{AFT POSTTTON (GM p)
SENSOR CIRCUIT

(NO
1.0L

STGNAL FOR 2 SECONDS)
(vlN 6) "M" CARLINE

[l lmnortant
o MAKESURETHATTHEOBDSY$TEM

CHECK HAS BEEN PERFONMED BEFORE
CONTINUING DIAGNO$IS.

[89!tjgg3r:t3r!_"grgi

i;et_=g5Slrl--HEqifineenjI REFERTOSECTION6D4. !

L _'t q4, rEILigg glggElggf,j

"AFTER REPATFS,"CONFIRM "CLOSED LOOP" OFERATION, N0 DTCs AND NO MALFUNCTION II'IDICATOR LAMP (Mll-).

6-9-94
RS 208?6

o TIIRN IGNITION SWTCH TO "LOCK."
. DISCONNECT DISTRIBUTOR CONT.IECTOR.
. CONNECT A DIGITAL MULTIMETER FROM DISTRIBUTOR' CoNNECTOR CAVTTV'1'TO CAVtTy'2" (DISTRIBUTOR S|DE).
o MEAStIRE RESISTANCE.

sHouLD BE 205-255 OHMS AT 2O.C (68"F).
ts tT?

o LEAVE DIGITAL MULTIMETER CONNECTED
TO DISTRIBUTOR.

O MEASURE "AC'' VOLTAGE WHILE
CRANKING THE ENGINE.
sHouLD BE 0.10{.40 volTs"
ts lT?

c TURN IGNITION SWTCH TO "LOCK."
. RECONT.IECTDISTRIBUTORCONNECTOR.
. DISCONNECTECMCONNECTORC2.
o CONNECT A DIGITAL MT,LTIMETER FROI, ECM

CONNECTOR C2 CAVITY "87" TO CAVITY "815".
r ITIEASURE ..AC" VOLTAGE WFIILE CRANKING TTIE

ENGINE.
sHouLD BE 0.104.40 VOLTS.
ts tT?

o CHECKFORAPOOHCONNECTION AT
DISTRIBUTOR.
tF oK, REpAtR OPEN, SI{ORT TO GROUND OR
SHORT TO VOLTAGE IN ORN OR WHT W'RES
TO ECM.

CHECK FOR A POOR CONNECTION AT ECM.
IF OK REPLACE ECilI.
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tg ?{rsE#SffiT,I rsArp
Btx/wltT

fro uP ctt tffEn A88Eil3LY
AllDloTMOilOOIL

ru{rnED ----r(;r.".-"..-+ To (B+}
il Fr!8E
I'ATP

TO tcr, FUEL
NJE TON
REETSTOB
ruILPUTP

ANOPTCRHTYS

ECM

BI.I,,/Btr

IDLE
8WlTCH
OPEII
OFF
IDTE

BU'/BIJ(

DTC 46 (Pase I of 3)

|DLE SPEED CONTROL 0SG) MOTOR CIRCUIT
'!.oL (vlN 6) "M" CARLINE

Gircuit Description:
Tbe Idle S@'Contol (ISC) motor opens and closes the ttnottle valve according to srgnals from the Engine Contol Module

(ECI\,f). When i condition arises which deniands a high€r idle s@, 0rc ECtvI will sencl a signal !o the ISC motor which will extend
tbe plunger of the ISC motor, ttus opening the ttnottle plate.s-to insreas€ the idle speed. When the higher idle speed is-no longer
neaie( ihe ECM witl reverse the polarity to the ISC motor which will cause the throttle plates to close, thus decreasing the idle speed.

DTC 46 will set if the following conditions are met:
r Ifbatlery voltage is greater than 12 volts, the idle swirch is closed and the change in throttle valve opening is less than

0.3 degrees after the ECM has energized the ISC motor for more than 8 milliseconds.
. If the throttle valve opening is sensed at less than 2.5 degrees"
. If the ISC motor drive voltage is sensed twice when the signal is not fed from the ECM.
. trf the ttnorle valve opening is not within 3 degrees of the target tbrottle valve opening under any of the following conditions:

(1) Battery voltage ii greater than 12 volts. (2) The idte sfttch is closed. (3) 3 seconds sinie the engine was started. (4)

-D,uring Leceleration or f_ast_idle. (5) Elecuical load, A,/C ottr.ansaxle "D" rgr4ge idle-up signal not inpuued to the BCM.
DTC Gharf Test Descriptioht' 'Number(s) below Diagnostic Aids: ,q,n inrErmittent fraltunction may be
refer to circled number(s) on the diagnostic chart. causedbyapoorconnection,rubbedthroughwireinsulation,or
l. This checks the elecrical load idle-up circuit. awirebrokeninsidetheinsulation.Inspectharnessconnectors
2. This checks for an open in I9I{T/BLU wire. for backed out ternrinals, improper mating, broken locks,
3. This checls for an open in GRY/BLK wire or for a faulty improperly fornned or damaged terminals and poor

ISC motor relay. tenninal-to-wire connections before component replacement.
4. This checks fof an open, a short to ground or a short to DTC 21, DTC 22 and DTC 46 stored at the same time

voltage in GRY/RED, GRY or GRY/YEL wires or for a could be the result of an open LI GRN wire.
faulty ISC motor.
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o

[f mnortant
o MAKE SURE TFIAT T}IE OBD SYSTEM

CHECKHAS BEEN PERFORMED BEFORE
CONNNUING DIAGNOSIS.

DTC 46
(Page 1 of3)

IDLE SPEED CONTROL
(rsc) MoToR crRcutT

1.0L (VlN 6) r'M" CARLINE

!-nerenroGcrroN6Ercl-tcFn-nri-]rlr-r6-n-l
L *:9:I rgglgl!,lglEgpJ'esl3 x Eg5_ 

..i

IEgrp$Srs'su_"!=g{

! nernnroorclo!
! pnae2oF3. !r-------J

o WARM UP ENGINE TO NORMAL OFERANNq TEilPERATIJRE.
o WTH ENGITIE RUNNING AT IDLE, TURN HEADLIGHT swTc}I

TO "ON',(OBSERVE tSC itOTOR PLIINCER).
ISC MOTOR PLUNGER SHOULD MOVE.

O TURN IGNITION SWTCH TO "LOCK". LETTHEENOINECOOLDOWN.
o TURN rcNmON SWTCH TO *ON'(OBSERVE tSC ilOTOR

PLUNGER).
ISC MOTOR PLUNGER SHOULD TIOVE.

ISC iIOTOR DID NOT OPERATE IN EIT}IER TEST ISC MOTOR DID NOT OPERATE IN FIRST TEST ONLY

O BACKPROBE ISC MOTOR ITELAYWTH ATEST
UGHT FROM CAVITY't" TO GROUND.
TEST LIOHT SHOULD LIGTIT.
DOES TT?

a
a
o
a
a
a
a

TURN IGNMON SWITSII TO "LOCK"
DISCONNECT ECiI CONNECTOR Cl.
BACK OUT TERMTNAL "A17' (cRy/tsLK wlRE) FROM ECM CONNECTOR C1.
REGONNECT ECM CONNECTOR C'.
TURN IGN]TION SWTCH TO "ON."
CONNECT A FUSED JUI,IPER FROM TERMTNAL "Ai?" (HARNESS SIDE) TO GROUND.
BACKPROBE ISC IIIOTOR RELAYWTH A DIGITAL MULTIMETER FRoM coNNEcToR
GAVITY'3'TO .4".
MEASUBE RESISTANGE.

TURN rcNTflON SWTCTI TO "LOCK"
DISCONNECT ECM CONNECTOR Cl.
BACK OUT TERIIINAL "A24" (GFY/RED Wnq AND "Ati" (cRy/yEL W|RE) FROtrt
ECM CONI{ECTOR Cl.
RECONNECT ECM CONNECTOR CI.
LEAVE FUSED JUMPER FROM TERMTNAL .A1?. (HARNESS S|DE) TO GROUND
CONI{ECTED.
TURN IGNITION SWTCH TO'ON."
KEEP THROTTLE LEVEH APART FROM PLUNGER OF ISC MOTOR.
CONNECTTHREE NEW 1.5 VOLT EATTERIES IT{ SERIES.
CONNECT TERMINAL'A1I'(HARNESS SIDE) TO POS'TIVE SIDE OF BATTERIES.
CONNECT TERMINAI- "A24" (HARI.IESS SIDEI To NEGATIVE SIDE oF BATTERIES.

lprfivor- ncE (4.5v) MusT NoT se appLlio FoR LoNcER THAN 2 SeCOnpS,
OR A FAULIY CONDITION MAY OCCUR.
ISC MOTOR PLUNGER SHOULD EXTEND.
DOES IT?

CHECK FOR AN OPEN
IN GRY/BLKWRE. I:

6-15-94
RS21013
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toR St+Jff+ffiT,I urrp

TO ECT, R':L
lltJEGToR
BESTSTOB
R'ELruTP

AllD FtC RElrrYl

ECM

BUVBTUI
-oor

IDI.E
SWrCH
OPES{
OFF
IDLE

DTC 46 (Pase 2 of 3)

|DLE SPEED CONTROL (rSC) MOTOR CrRCUrr
1.0L (VIN 6) "M" CARLINE

Clrcuit Description:
The Idle Speed-Conrol [SC) motor opens and closes the thnottle valve according to signals from the Englne Contol Module

(ECtt). When a condition arises which demands a higher idle s@, the ECM will send a signal to the ISC motor which will extend
the plunger of the ISC motor, thus opening the throule plates 

-to 
increase the idle speed. When the higher idle speed is no longer

needed, the ECM will reverse the polarity to the ISC motor which will cause the tbrottle plales !o close, thus decreasing the idle speed.
DTC 46 will set if the following conditions are met:- - Ir Uattery 

"oitaie 
is greatd id" ii 

""tr, 
tn"laii i*irctr is closed and the change in tbrottle valve opening is less than

0.3 degrees after the ECM has energized the ISC motor for rnore than 8 milliseconds.
o If the throttle valve opening is sensed at less than 2.5 degtees.
. If the ISC motor drive voltage is sensed twice when the signal is not fed from the ECM.r If the ttnottle valve opening is not within 3 degrees of the target throttle valve opening under any of ttre following conditions:

(1) Batbry voltage is greater than 12 volts. (2) The idle switch is closed. (3) 3 seconds since the engine was started. (4)
Dnrins deceleration or fast idle. ($ Elecnical load. A/C or ftansaxle "D" ranse idle-uo sienal not inoutted to the ECM.

DTC Charf Test Descriptiohi Number(s) below Diagnostic Aifls: en inierminent fraltunction may be
refer to circled number(s) on the diagnostic chart. causedbyapoorconnection,rubbedlhroughwireinsulation,or
5. This checks for an open, a short to ground or a short to a wire broken inside the insulation. Inspect harness connectors

voltage in GRY/RED, GRY or GRYAfEL wires or for a for backed out terminals, improper mating, broken locks,
faulty ISC motor. improperly forrred or damaged terrrinals and poor

6. This checks for an open in BLK/BLU wire. terminal-to-wire connections before component replacement.
7. This checks for an open, a short to ground or a short to DTC 21, DTC 22 and DTC 46 stored at the same time

voltage in LT GRN wire or for a faulty ECM. could be the result of an open LT GRN wire.
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DTC 46
(Page 2 of 3)

IDLE SPEED CONTROL
flsc) MoToR ctRcurT

1.0L

!-frirTfi-ro ffc-rsl
! plceooFs. It------_J

6-1{r-94
RS 21014

. KEEP TfIROTTLE LEVER APART FROM PLUNGER
oF rsc itoToR.

. CONNECT TERMINAL "AI1'(HARNESS SIDE) To
NEGATIVE SIDE OF BATTERIES.

. CONNECT TEFMINAL "A24" (HARNE$S SIDE) To
POSMVE SIDE OF BAITENIES.
NOTE: VOLTAGE (4.59 MUST NOT BE APPUED
FOR LONGER THAN 2 SECONDS, OF A FAULTY
coNDrfloN ltAYoccuh.
ISC UOTOR PLUNGER SHOULD RETRACT.
DOES IT?

CHECK FOR AN OPEN, A SHONT TO
GROUND OR A SHORTTO VOLTAGE
!N GRY/RED, GRY OR GRY/YEL WRES.
IFOK, REPI-ACE ISC MOTOR.

o TURN lcl,llTlON SWTCIi TO "LOCK"
O DISCONNECT THE THREE 1.5 VOLT BATTEFIES

AND REINSTALL ALL TERMINALS.
o TURN IGNMON SWTCH TO.ON."
O BACKPROBE ISC MOTOB CONNECTOR WTH A

TEST LIGHT FROM CAV|TY "5" TO B+.
TEST LIGHT S}IOULD LIGHT.
DOES IT?

CHECK FOR AN OPEN, A SHORT TO
GROUND OR A SHORT TO VOLTAGE
IN GRY/RED, GHV OR GRYITEL WRE.
tF oK, REPLACE tSC MOTOR.

E TURN IGNITION SWTCH TO "!.OCK"
O DISGONNECTISC MOTOR CONNECTOR.
. TURN IGNITION SWITCH TO "ON.'. CONNECT A DIGITAL MULTIMETER FRoM Isc

MOTOR CONNECTOR GAVITY "4" TO GROUND.. ]IIEASURE VOLTAGE.
SHOULD BE 46 VOLTS
ts tT?

REPAIR OPEN IN BLI(tsLU WRE.

I

rf

t
I

I
i:
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nnSE+J8'i'glitT,I uenp
BuQWlff

TO UP CUJSr'EF ASSETELY
AilDtoilmoil@lL

WfrrnED --rf,rf+ TO (B+)
FI R'SE
16 AtlP

W{TIBLU

WHT/BtU

TO ECt, FUEL
IHJECTOR
RESTSTOB
FUELruTP

ATD PT1C RELAVS

ECM

BLU/BLK

ORY/BLI(

GRY/YEL

GRII/RED

r8c
iloToR
cor{rnol

BEFEREilCE

ilAN NELAY

?
I
I

\
t

L? GRN

onv/oRlt

BTKIBTU

I:
tt-23-9t
RSAOl2

IDLE
awrcH
OPE}I
OFF
IOLE

DTG 46 (Page 3 of 3)

|DLE SPEED CONTROL (!SC) MOTOR CIRCUIT
l.ol (VlN 6) 'rM" CARLINE

Circuit Description:
The Idle Speed'Control (trSC) motor opens and closes the throttle valve according to signals from_thg Engrne pgltro!-IModule

(ECM). When i condition ariies *hictr OenianCs a higher idle speed, ttre ECM will send a slgld to ttre ISC motor which will extend

if," Ji,ing"ioittr tSCmoioo, thus opening the ttnoftleplates'to increase ttte idle speed. When-the higher idle speed.is.no longer
o""d"a, flre eCIv[ will reverse the poliity tJt]re tSC mot<ir which will cause the throtrfu plates to close, t]ius decteasing the idle speed.

DTC 46 will set if the following conditions are met:
o If battery voltage is greater th*an 12 volts, the idle switch is closed and the change in throttle valve opening is less than

0.3 degrees after the ECM has energized the ISC motor for mcre thatr I milliseconds.
o If the throttle valve opening is sensed at less than 2"5 degrces.
r If the ISC motor drive voltbge is sensed twice when the signal is not fed from the ECM.
. If the throttle valve opening is not within 3 degrees of the target throttle valve opening underany of,the following conditiors:

(1) Battery voltage ii greater than 12 volts. (2) The idle s*irch is closed. (3J 3 seconds slnce_the engine yas started._{4_)

Durins deielerafon oifast idle. (S)Electrical load. A/C or transaxle "D'ranse idle-up sisnal not inputted to the ECIIM.

DTC Gharf Test Description! Number(s) below Diagnostic Aiils: .A,n intEmrittent;altunction may be

rgfer to circled number(s) on tlie diagnostic chart. caus& by a poor connection, rubted through wire insulation, or
8. This checks for a short to voltage in-GRY/GRN wire or for a wire broken inside the insulation. Inspectiarness -connectors

a faulty ISC motor. fg_l*kd out terminals, imprope-r mating,.broken locks,

s. rhis checks ror an open, a short to grotnd o1a sholt to ffi[fr:ll-*f#;*"Ji"Jffi?5f ""nfr#;r,finl"*ff;voltage in GRY/GRI\{ wire, a faulty ISC motor or for a - -i:fC 
21, DTC 22 and n.;.b +O stoifid at the sarne time

faulty ECM. could be the result of an open LT GRN wire.
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DTC 46
(Page 3 of 3)

IDLE SPEED CONTROL
(!sc) MoroR ctRculr

1.0L (VlN 6) "M" CARLINE

irny^":::.-i
LAgF3sF3 j

'AFfEn BEPATFS,"CONFIRM "C8-OSED LOOP" OPERAflON, NO DTCc AND NO MALFUNCflON INDICATOF LAMP (MlL).
&15-94

RS 2t0t5

c TURN IGNMON SwlTCHTO.,LOCK'1
o RECONNECTISC MOTOF CONNECTOB.
a DISCONNECTECMCONNECTORC2.
r EAGK OUT TERUINAL "810" (GRV/GRN WRE)

FROM ECII CONNECTOR C2.
o RECONNECTECM CONNECTON C2.
r TURN lcMnON SWTCHTO'Ol'1."
o GONNEGTA DIGITAL M[,LTI'UIETEF FROttI

TERMTNAL "B10" (HARNESS S|DE) TO GROUND.
o MAKE SURE THAT THE ISC MOTOR PLUNGER

IS IN CONTACT W]TH THE THROTTLE LEVER.
O MEASUREVOLTAGE.

SHOULD BE 0.1 VOLT.
ts tT?

CHECK FOR AN OPEN, A SHORT TO VOLTAGE
OR A SHORT TO GROUND IN LT GRN WRE.
IF OK, REPLACE ECM.

. LEAVE DGffAL MULTltrlETEn CONNECTED.
o MOVE T}IE THROTTLE I-EVER OFF OF THE

ISC MOTOR PLUNGER.
o MEASURE VO!.TAGE.

SHOULD BE 46 VOLTS.
ts tT?

CHECK FOR A SHORT TO
VOLTAGE IN GRYITIRN WRE.

CHECK FOR AN OPEN, A SHOFT TO VOUTAGE
OR A SHORTTO GROUND IN GRY/GRN WRE.
IF OK, REPLACE ISC IIOTOR.
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ECM

TO 3olltTroNgwfcH (B+)

t

J,u**
L 1sAilP

I
I

Blx m{T
EXHAUST OA8
RECNCU]ATION SOLENOID
vAcuun GGR 3v) vALvE EGR SVVALI/E

GONTBOL

TO tB+f

wltT/BLu
?O FUEL II{JECTOR
RES|STOR, AllD FUEL
PUIIP RELAY

TO ISC RELAY
AND PTC FEIAY

uAltd RETAV
MAIN RELAY
CONTROL

BLK/Wl{l BLIJ/8LK

TO UP CU'StER ASSEIIBLY
FUEL FUN'P BELAV AHD
rcilmoncoll 6-9-94

RS A016

DTC 51
EXHAUST GAS RECIHCULATION (EGR) ClRCUlr

, l.ol (vlN 6) r'M" CARLINE
Gircuit Description:

The Exhaust Gas Recirculation Solenoid Vacuum (EGR SV) valve is Engine Confol Module (ECM) controlled. System

voltage is applied to the EGR SV valve from the MAIN relay. lWhen the driver in the ECM closes, the EGR SV valve is activated.

DTC 51 will set if the following conditions are met:
o System is operating in "Closed Loop" operation.
o Difference of MAP sensor between EGR SV valve is "Oll" and when rtgp'!" is less than a cdibrated value.

DTC Chart Test Descriptiotl: Nunber(s) belorv
refer to circled number(s) on the diagnostic chart.
l. This will check the EGR SV valve circuit for a short to

ground.
2. Checks for voltage from MAIN relay.
3. Chesks the EGR SV valve circuit for a short to ground or a

faulty ECM.
4. Checks the EGR SV valve circuit for an open GRN wire.
5. Checks for proper resistance of the EGR SV valve.

Diagnostic Aide: Closely check all vacuum hoses to the

Throttle Body Fuel Injection (TBI) unit and the EGR valve.

Also check the MAF sensor vacuum hose for leaks or
restrictions. In "Closed Loop" operation with EGR enabled, the

ECM will periodically turn :'OFF'the EGR SV valve. If the

corresponding manifold pressure change is less than a

calibrated value, the ECM determines that a fault exists in the

EGR system and sets DTC 51. Refer to SECTION 6E2-C7 fot
EGR mechanical system diagnosis.

An intermittent malfunction may be caused by a poor
connection, rubbed through wire insulation, or a wire broken
inside the insulation. Inspect harness connectors for backed
out terminals, irnproper mating, broken locks, improperly .

formed or damaged terminals and poor terminal-to-wire
connections before component replaceurent.
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DTC 51

[l rrnortant
EXHAUST GAS

RECTRCULATTON (EGR)
o MAKESURETHATTHE OBDSYSTEM CHECK

HAS BEEN PEHFORMED BEFORE
CONTINUING DIAGNOSIS.

1.0L (VtN
CIRCUIT
6) t'M" CARLINE

"AFTER fiEPATFS,"CONFIRM "CLOSED LOOP" OPERATION, NO DTCs AND NO MALFUNCTTON |ND|CATOR LAMP (MtL).
6-9-94

. TURN IGNITION SWTCH TO "LOCK."o DISGONNECT EGR SV VALVE CONNECTOR.
o GONNECT A TEST LIGHT FROM EGR SV VALVE CONNECTOR CAvIw.,I'' To cAvITY "2".. TURN IGNITION SWTCH TO "ON."

TEST LIGHT SHOULD NOT LIGHT.
DOES IT?

. CONNECT A TEST LIGHT FROM EGR SV VALVE
CONNECTOR CAVITY "2" TO GROUND.
TEST LIGHT SHOULD LIGHT.
DOES IT?

. LEAVETESTLIGHTCONNECTEDTO
EGR SV VALVE CONNECTOR.

o TURN IGNITION SWTCH TO "LOCK.". DISCONNECTECMCONNECTORCl.
. TURN IGNITION SWTCH TO.ON.',

TEST UGHT SHOULD NOT LIGHT.
DOES IT?

o TURN IGNITION SWITCH TO "LOCK."
. CONNECT A JUMPER FROM EGR SV VALVE

CONNECTOR CAVITY
O BACKPROBEECMCONNECTORCl WITHA

TEST LIGHT FROM ECM CONNECTOR Cl
CAVITY "A10" TO GROUND.

o TURN IGNITION SWTCH TO "ON."
TEST LIGHT SHOULD LIGHT.
DOES IT?

REPAIR OPEN
IN WHT/tsLU
WRE.

REPAIR SHORTTO
GROUND IN GRN WRE.

. CONNECT A DIGITAL MULTIMETER FROM
EGR SV VALVE TERMINAL "I" TO
TERMTNAL "2" (EGR SV VALVE S|DE).

. MEASURE RESISTANCE.
SHOULD BE 33€9 OHMS.
ts tT?

REPAIR OPEN IN GRN WRE.

EGR ELECTRICAL SYSTEI' IS
FUNCTIONING NORMALLY.
REFER TO SECTION 6E2€7 FOR EGR
SYSTEM MECHANICAL CHECKS.
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