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1. GENERAL DESCRIPTION AND SYSTEM OPERATION

The engine used in this vehicle is equipped with
electronic fuel injection and uses an electronic control
module to control exhaust emissions while maintaining
excellent drniveability and fuel economy. The electronic
control module maintains a desired air/fuel ratio of 14.7
tol.

In addition to fuel control, the electronic control
module also controls ignition dwell and timing, idle
speed, electric fuel pump, an instrument panel “Check
Engine” light, and the air conditioning compressor
clutch. Figure 1-1 contains a list of the various operating
conditions sensed by the electronic control module on
the left, and the various systems controlled on the right.

The electronic control module has a built-in diag-
nostic system that recognizes and identifies possible
operational problems and alerts the driver by lighting
the “Check Engine” light in the instrument panel. If the
light comes “ON” while driving, it does not mean that
the engine should be stopped immediately, but the cause
of the light coming “ON"’" should be checked as soon as
is reasonably possible. The electronic control module
has built-in backup systems that in all but the most
severe failures will allow the vehicle to operate in a near
normal manner until repairs can be made.

The assembly line data link connector is used by the
assembly plant for a computer check-out of the engine
management system. The assembly line data link is
located in the passenger compartment. This connector is
used during servicing to help diagnose the engine man-
agement system. Refer to “Diagnosis,” in Section 2"
for further details.

OPERATING CONDITIONS SENSED

SYSTEMS CONTROLLED

® Fue! Control

® Crankshatt Position

® Engine Speed = Fuel Injector

® Manifoid Absolute Pressure « Electric Fuel Pump

® Engine Coolant Temperature ® Electronic Spark Timing
® Throttle Position @ ldle Air Control

® Vehicle System Voltage ELECTRONIC ® Air Conditioning Compressor Clutch
® Vehicle Speed ] CONTROL | ® Diagnostics

® Air Conditioning Request “ON“ or “OFF” MODULE = Check Engine Light
® ignition Timing Octane Adjustment = Diagnostic Terminal
® Exhaust Gas Oxygen Content = Data Stream Output
® Intake Air Temperature = Field Service Modes

® |ntake Manifoid Electric Heater
® Evaporative Emissions Storage Canister

5-27-92

NS 14324

Figure 1-1 - Electronic Control Module Operating Conditions Sensed and Systems Controlled
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Air pollution, and harmful exhaust emissions

In the past, automobile manufacturers have used
many methods 10 meet increasingly stringent air pollu-
tion standards. These methods have included crankcase
ventilation systems, adjustments of engine compression,
camshaft profile. ignition spark timing, and modifica-
tions to carbureton. While carburetors can be modified
and adjusted to provide reasonable accuracy of the
air/fuel mixture at some operating conditions, it is diffi-
cult for a carburetor to precisely control the mixture at
all possible operating conditions of an engine. And over
time, a carburetor may require maintenance, including
careful, and precise adjustnents.

While the methods listed above have been some-
what effective, there is a more effective method of
reducing harmful exhaust emissions, while at the same
time improving the overall operation of the engine. This
method is to use a catalytic converter in the exhaust sys-
tem, and equip the engine with an electronic fuel injec-
tion system.

An electronic fuel injection system is the best
method of maintaining total control of the air/fuel mix-
ture over all operating conditions. It requires no adjust-
ments, and will maintain optimum catalytic converter
efficiency over very long periods of time. As an added
benefit, the electronic fuel injection system has no
adverse effects on fuel economy, and actually improves
engine responsiveness and overall vehicle driveability.

Catalytic Converters

A catalytic converter has the ability to significantly
reduce harmful exhaust emissions, if the engine com-
bustion process is carefully controlled. This means that
the air/fuel mixture being drawn into the engine must be
very carefully and accurately metered, in order for the
catalyvtic converter to reduce harmful exhaust emissions
efficiently. These harmful exhaust emissions are hydro-
carbons, carbon monoxide, and oxides of nitrogen.

A catalyst accelerates a chemical reaction without
changing its own properties. The catalytic converter
used in the throttle body fuel injection system is a
“three-way” converter. It contains two oxidizing cata-
lysts and a reducing catalyst, to accelerate a conversion
process of hydrocarbons, carbon monoxide, and oxides
of nitrogen into something less harmful.

The oxidizing catalysts are platinum and pailadium.
They add oxygen to the hydrocarbons and carbon
monoxide in the exhaust, to convert hydrocarbons to
water vapor and carbon monoxide to carbon dioxide.

The reducing catalyst is rhodium. It speeds up a
chemical reaction by removing oxygen from the oxides
of nitrogen, to convert oxides of nitrogen to harmless
nitrogen, which makes up the major portion of the air
we breathe.

Because the catalytic converter needs oxygen to
convert hydrocarbons and carbon monoxide, and yet
must remove the oxygen to convert oxides of nitrogen, a
very careful balance of the air/fuel mixture going into
the engine must be maintained.

Too much remaining oxygen in the exhaust after
combustion (lean exhaust) makes it difficult for the cat-
alytic converter to remove oxygen from the oxides of
nitrogen. Too litde remaining oxygen in the exhaust
after combustion (rich exhaust) makes it difficult for the
catalydc converter to add oxygen to the carbon monox-
ide and hydrocarbons. Only a careful balance of the
air/fuel mixture will allow the catalytic converer to
effectively convert all three pollutants.

The ideal air/fuel mixture for the most complete
combustion of the air/fuel mixture, and the most effi-
cient conversion by the catalytic convernier of the three
exhaust pollutants, is between 14.6 and 14.7 : 1 air/fuel
ratio. This means 14.6-14.7 parts air to | part fuel.

Such precision metering of the air/fuel mixture is .
best performed by an electronic fuel injection system,
utilizing a closed-loop feedback signal from an exhaust
gas oxygen sensor to precisely adjust its own fuel deliv-
ery calculations. '

If the engine is poorly maintained and/or there are
high concentrations of unburned fuel in the exhaust
gases, over a period of time the catalytic converter can
become inoperative due to thermal stress as it aempts
to oxidize the excess hydrocarbons. Another cause of
catalytic converter failure is the use of leaded fuel. The
lead in the fuel will quickly render the catalysts ineffec-
tive. If either thermal stress or continued use of leaded
fuel occurs, the tiny passageways in the ceramic sub-
strate of the converter can become damaged (restricted),
causing excessive exhaust backpressure.

VAZ SERVICE MANUAL THROTTLE 80DY INJECTION NIVA
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1 CATALYTIC CONVERTER 2 MUFFLER 1 3 MUFFLER 2

INSULATION INSULATION

COVER

UPPER SHELL

MONOUTH
CATALYST

CERAMIC
SUBSTRATE

COATING
(ALUMINA)

NS 14445

Catalytic Converter and Exhaust System
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GLOSSARY OF TERMS

Terms used in this manual are listed below in alpha-
betical order with an explanation.

ABSOLUTE PRESSURE - Uses a zero reference point
of a total absolute vacuum. An absolute pressure gauge
placed into an absolute vacuum would indicate *‘zero.”
If left unconnected in a room. the absolute pressure
gauge would indicate the atmospheric pressure sur-
rounding the gauge, approximately 100 kPa at sea level.
This pressure reading would be a “barometric pressure”
reading which will change at different altitudes or with
various barometric pressure changes. When connected
Into an ecngine intake manifold. the absolute pressure
2auge will indicate the “'air pressure” in the intake mani-
fold. With the engine stopped. this pressure reading will
equal atmospheric pressure. When the engine is running
1t acts like a vacuum pump, and the intake manifold
pressure will be less than the atmospheric pressure. This
“engine running” pressure reading is dependent on
throttle opening and engine speed.

AIR/FUEL RATIO - The amount of air compared to the
amount of fuel in the air-fuel mixture. See also STOIl-
CHIOMETRIC RATIO.

ANALOG SIGNAL - An electrical signal that varies in
voltage within a given range.

ASSEMBLY LINE DATA LINK - Used at the assembly
plant to evaluate the engine management system, for
service (to flash “Check Engine" light), use of Tech 1
diagnostc tool. and performing other system checks.

ASSEMBLY LINE DATA LINK DATA STREAM - An
output of the electronic control module. This output is
a digital computer-language signal used by assembly
plant test equipment and the Tech 1 diagnostic tool.
This signal is transmitted to the assembly line data link
connector.

BAROMETRIC PRESSURE - Atmospheric pressure.
May also be called BARO pressure.

CARBON MONOXIDE - One of the pollutants found in
engine exhaust.

CHECK ENGINE LIGHT - Waming indicator with the
outline of an engine, located in the instrument panel,
and controlled by the electronic control module.
[lluminated by the electronic control module when it
detects a malfunction in the engine management system,
or when the ignition is “ON"" with the engine not run-
ning (bulb check).

COOLANT TEMPERATURE SENSOR - Device that
senses the engine coolant temperature, and passes that
information to the electronic control module.

CURRENT OR AMPERAGE - A measurement of the
flow rate or amount of electricity. The rate of flow of
electrons is similar to gallons of water per minute flow-
ing in a water pipe.

DIAGNOSTIC CODE - See SELF-DIAGNOSTIC
CODE.

DIAGNOSTIC DISPLAY MODE - An electronic con-
trol module mode of operation that is used to display
stored codes on the “Check Engine” light. This mode is
entered by grounding the assembly line data link termi-
nal “B” when the ignition is “ON"" and the ENGINE
STOPPED - it is similar to the “Field Service” mode but
with the engine not running.

DIAGNOSTIC “TEST” TERMINAL - “B” 1erminal of
the assembly line data link connector, grounded to flash
a trouble code on the “Check Engine” light.

DIAGNOSTIC TOOL - See Tech 1.

DIGITAL SIGNAL - An electrical signal that can only
be either “ON" or “OFE.”

DIGITAL VOLTMETER - Digital voltmeter with at léast
10 million ohms per volt impedance—used for voltage
and resistance measurement in electronic systems.

DIODE - An electrical device that restricts current flow
in one direction.

DIRECT IGNITION SYSTEM - The direct ignition sys-
tem does not use the conventional distributor and coil.
This ignition system consists of an ignition module and
crankshaft sensor in addition to the related connecting
wires and the electronic control module. [t 1s a very reli-
able and efficient system.

DRIVER - An electronic device, usually a power transis-
tor, that operates like a switch; that is, it tums something
“ON” or “OFF.”

ELECTRONIC CONTROL MODULE - A metal cased
box containing electronic circuitry which electrically
monitors and controls air/fuel and emission systems on
the engine management system, and tums “ON" the
“Check Engine” light when a malfunction is detected in
the system. )

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ELECTROMAGNETIC INTERFERENCE OR ELECTRI-
CAL NOISE - An unwanted signal interfering with
another needed signal; like an electric razor upsets a
television picture, or driving under high voltage power
lines cause static noise in the AM radio in a vehicle.

ELECTRONIC FUEL INJECTION - Electronic control
module control of fuel delivery, which in this case uti-
lizes a throtde body injection unit.

ELECTRONIC SPARK TIMING - Electronic control
module controlled timing of ignition spark.

ENERGIZE/DE-ENERGIZE - When current is passed
through a coil (energized) such as a solenoid, a plunger
1s pulled or pushed. When the voltage to the solenoid is
tumed “OFF,” (de-energized), a spring raises or lowers
the plunger.

ENGINE CALIBRATOR - A plug-in memory unit that
instructs the electronic control module how to operate
for a particular vehicle.

EVAPORATIVE EMISSIONS CONTROL SYSTEM -
Used to prevent gasoline vapors in the fuel tank from
entering the atmosphere. Stores the vapors in a storage
canister, located above the left front wheel well. The
canister contains activated charcoal, and the vapors are
“purged” by engine vacuum during certain operating
conditions. This purging action is controlled by the elec-
tronic control module.

FIELD SERVICE MODE - An electronic control module
mode of operation that is used during service. It is oper-
ational when the ENGINE IS RUNNING and the
.Assembly line data link diagnostic test terminal “B” is
grounded.

FUEL INJECTION - Electronic control module fuel con-
trol using throttle body fuel injection.

HARD FAIL - A term used to indicate the electronic
control module is presently detecting an existing mal-
function, has tumed “ON” the “Check Engine” light,
and logged the malfunction code in memory.

HIGH - A voltage more than ground or 0. In digital sig-
nals, high is “ON" and low is “OFF.”

HIGH IMPEDANCE VOLTMETER - Has high opposi-
tion to the flow of electrical current. Good for reading
circuits with low current flow, such as found in electron-
ic systems. Digital voltmeter meets these requirements
while older analog “‘moving needle” meters do not,

HYDROCARBONS - One of the pollutants found in
engine exhaust.

IDLE AIR CONTROL - Installed in the throttle body
unit and controlled by the electronic control module to
regulate idle air flow, and thus idle rotations per minute.

IDEAL MIXTURE - The air/fuel ratio which provides
the best performance, while maintaining maximum con-
version of exhaust emissions, typically 14.7/1 on
Gasoline engines.

INPUTS - Information from sensors and switches used
by the electronic control module to determine how to
control its outputs.

INTAKE AIR TEMPERATURE SENSOR - The intake
air temperature sensor is a thermistor located in the air
cleaner housing. It monitors air temperature passing into
the throttle body. The electronic control module uses
this information in its fuel delivery calculations.

INTERMITTENT - Occurs now and then: not continu-
ously. In electrical circuits, refers 10 occasional open,
shor, or ground.

INSTRUMENT PANEL (I/P) - Contains instrument
gages and indicator lights to indicate performance of the
vehicle.

KILOMETER PER HOUR - A metnc unit measuring
distance (1000 meters) in one hour.

LITER - A metric unit of capacity.

LOW - Electrically operates the same as a ground and
may, or may not, be connected to chassis ground.

MALFUNCTION CODE - See SELF-DIAGNOSTIC
CODE

MANIFOLD ABSOLUTE PRESSURE SENSOR - Reads
intake manifold pressure changes, similar to a vacuum
gauge reading manifold vacuum, with pressure readings
reversed from a vacuum gauge. See ABSOLUTE
PRESSURE.

MERCURY- A calibration material used as a standard
for vacuum or pressure measurement.

MODE - A particular state of operation.

NEWTON METERS (TORQUE) - A metric unit which
measures force.

NORMALLY OPEN - Switch contacts that are not con-
nected, or not together, when no outside forces (temper-
ature, pressure, position) are applied.
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NORMALLY CLOSED - Switch contacts that are con-
nected, or together, when no outside forces (tempera-
ture, pressure, position) are applied.

NITROGEN, OXIDES OF - One of the pollutants found
in engine exhaust. Nitrogen that combines with oxygen
to form oxides of nitrogen.

OCTANE ADJUST POTENTIOMETER - An ignition
timing adjustment potentiometer which is used as an
input signal by the electronic control module. This is a
“dealer only” adjustment which requires use of the Tech
1 diagnostic tool, and is used to define a spark retard
condition which allows for low octane fuel.

OUTPUT - Functions, typically solenoids and relays,
that are controlled by the electronic control module.

OXYGEN SENSOR - Monitors the oxygen content of
the exhaust gases and generates a voltage signal to the
electronic control module.

PORT FUEL iNJECTION - Injection is controlled by the
electronic control module to supply the precise air/fuel
ratio. Fuel is injected at each cylinder near the intake
valve.

PROGRAMMABLE READ ONLY MEMORY - An
electronic term used to describe the engine calibration
unit, and a part of the engine calibrator.

PULSE WIDTH MODULATED - A digital signal tumed
“ON™" and “OFF” for a percentage of available *ON-
plus-OFF” cycle time, such as 30% “ON” and 70%
“OFF” would be called a 30% “ON" pulse width modu-
lated signal.

QUAD DRIVER - A “chip” device in the electronic con-
trol module, capable of operating four separate outputs.
Outputs can be either “ON-OFF” or pulse width modu-
lated.

RESISTANCE - The ability of a circuit to limit current
flow; like a restriction in a water pipe.

REVOLUTIONS PER MINUTE - A measure of engine
rotation speed.

SCAN TOOL - See Tech 1.

SELF-DIAGNOSTIC CODE - Also known as “trouble
code,” or “malfunction code.” The electronic control
module can detect malfunctions in the engine manage-
ment system. If a malfunction occurs, the electronic
control module turns “ON” the “Check Engine” light,
and a two-digit code number will set in the electronic
control module’s memory.

A diagnostic code can be obtained from the electronic
control module through the “Check Engine” light, or
with the Tech 1 diagnostic tool. This code will indicate
the area of the malfunction. Properly following the
workshop manual diagnostic procedures for the engine
management system will locate the source of the prob-
lem. NOTE: Code 12 is NOT a trouble code, but does
verify that the electronic control module’s diagnostic
ability is operational. Code 12 means “no crankshaft
reference signal,” which is normal when the engine is
not running.

STOICHIOMETRIC RATIO - The ideal air fuel ratio
when all of the air and all of the fuel is burned in the
cylinder. The stoichiometric ratio is the best compro-
mise between a rich air-fuel ratio for best power, and a
lean air-fuel ratio for best economy. Also called the
Ideal Air-Fuel Ratio.

For Pure Gasoline vehicles the ideal air fuel ratio is
14.7/1.

TACHOMETER - A device for indicating speed for
rotation.

TECH 1 (ALSO CALLED TECH 1 SCAN TOOL OR
TECH 1 DIAGNOSTIC TOOL) - A hand-held diagnos-
lic tool, containing a microprocessor to interpret the
electronic control module’s assembly line data link data
streamn. A display panel displays the electronic control
module’s input signals and output commands. The Tech
1 is CRUCIAL for diagnosis and servicing of the fuel
injection system.

THROTTLE BODY INJECTION UNIT - Is controlled
by the Electronic control module to supply precise
air/fuel mixture into the intake manifold. The throttle
body injection unit is a single point fuel injection unit. It
contains one fuel injector centrally located above the
throttle valve. The unit is mounted on the intake mani-
fold and replaces the conventional carburetor. It also
contains the fuel pressure regulator, throttle position
sensor, and idle air control device which regulates idle
speed.

THROTTLE POSITION SENSOR - Device that tells the
electronic control module the current throttle position,
and when it is moving, the rate of throttle opening/clos-
ing.

TROUBLE CODE - See SELF-DIAGNOSTIC CODE

VACUUM, MANIFOLD - Vacuum source is the engine.
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VACUUM, PORTED - Vacuum source from a small
“port” in the throttle body. With the throttle closed, there
would be no vacuum measured, because the port is on
the air cleaner side of the throttle blade, and is exposed
to engine vacuum only after the throttle is open.

VEHICLE IDENTIFICATION NUMBER - Appears on a
plate attached to the dash.

VEHICLE SPEED SENSOR - A “Hall Switch” device
that sends signal pulses to the electronic control module
to be interpreted as vehicle speed (road speed).

VOLT - A measurement of electrical pressure.

VOLTAGE - The pressure of force pushing the current
in a circuit; like pressure in a water pipe.

WIDE OPEN THROTTLE - Refers to the throttle valve
or accelerator pedal when fully open or depressed.
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1.1 ELECTRONIC CONTROL MODULE
AND SENSORS

ELECTRONIC CONTROL MODULE

The electronic control module (Figures 1.1-1 and
1.1-2), located behind the front left footspace trim panel,
is the control center of the fuel injection system. It con-
stantly monitors information from various sensors, and
controls the systems that affect exhaust emissions and
vehicle performance. The electronic control module per-
forms the diagnostic function of the system. It can rec-
ognize operational problems, alert the driver through a
“Check Engine” light, and store a code(s) which idend-
fies problem areas to aid the technician in making
repairs. See “Diagnosis,” Section “2” for more informa-
tion on using the diagnostic functions of the electronic
control module.

The electronic control module supplies either 5, 8,
or 12 volt signal voltages to various sensors or switches.
This is done through resistances in the electronic control
module which are so high in value that a test light will
not light when connected to the circuit. In most cases, an
ordinary shop voltmeter will not give an accurate read-
ing because the meter’s intemal resistance is t00 low. A
10 Million Ohm input impedance digital voltmeter is
required to assure accurate voltage readings. See *“Special
Tools,” Section “6.”

ENGINE

CALIBRATOR ACCESS COVER
gQ\<\
\K‘g‘/
ELECTRONIC

ASSEMBLY

NS 144S3

ELECTRONIC CONTROL MODULE FUNCTION

The electronic zontrol module controls output cir-
cuits such as the fuel injector, electronic spark timing
system, idle air control, and various relays by control-
ling the ground circuit through transistors in the elec-
tronic control module. The only exception to this is the
fuel system relay control circuit. The fuel system relay
is the only electronic control module-controlled circuit
where the electronic control module controls the +12
volts sent to the coil of the relay. The ground side of the
fuel system relay coil is connected to engine ground.

1 ELECTRONIC CONTROL MODULE

2 KICK PANEL
NS 13182

Figure 1.1-1 - Electronic Control Module

Figure 1.1-2 - Electronic Control Module Location
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ENGINE CALIBRATOR

To allow one model of electronic control module to
be used for different vehicles, a device called an
“Engine Calibrator” unit is used (see Figure 1.1-3).

The engine calibrator is located inside the electronic
control module and has information on the vehicle’s
weight, engine, transmission, axle ratio and several
other factors. While one electronic control module part
number may be used by different vehicles, an engine
calibrator is specific. For this reason, it is very important
to check the latest parts catalog and Technical
Information Bulletin for the comrect part number when
replacing an engine calibrator.

. o o |
N l
éf%__@_l\@[ i

1 ELECTRONIC CONTROL MODULE
2 CALIBRATOR
3 CAUBRATOR IDENTIRCATION

NS 14510

Figure 1.1-3 - Engine Calibrator

MEMORY

There are three types of memory storage within the
electronic control module: Read only memory, random
access memory, and programmable read only memory.

Read Only Memory

Read only memory is a permanent memory that is
contained within the engine calibrator assembly, which
is removable from the electronic control module. The
read only memory contains the overall computer pro-
gram, called “control algorithms” and is the set of oper-
ating instructions. Because it contains the control algo-
rithms, the electronic control module cannot function
without the calibrator installed.

Once the read only memory is programmed, it can-
not be altered. The read only memory is nonvolatile, and
does not need power to be retained.

Random Access Memory

Random Access Memory is the “‘scratch pad” por-
tion of the microprocessor, which is located on the cir-
cuit board of the electronic control module. Random
access memory is generally used to calculate and tem-
porarily store values that will be used in other calcula-
tions. The microprocessor can write into, or read from
this memory as needed. This memory is volatile and
needs a constant supply of voltage to be retained. If the
voltage is lost, any stored trouble codes and calculated
values are erased.

Programmable Read Only Memory

Programmable read only memory contains the dif-
ferent engine calibration information that is specific to
vehicle model, and emission regulations to be satisfied.
The programmable read only memory is only read, or
used, by the electronic control module. The programma-
ble read only memory is nonvolatile, and does not need
power to be retained.

The programmable read only memory is contained
within the engine calibrator assembly and is removable
from the eléctronic control module. The engine calibra-
tor should be retained with the vehicle following elec-
tronic control module replacement.
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NS 14504

Figure 1.1-4 - Coolant Temperature Sensor

INFORMATION SENSORS

Coolant Temperature Sensor
Figures 1.1-4and 1.1-5

The coolant temperature sensor is a thermistor (a
resisior which changes resistance based on temperature)
mounted in the engine coolant stream. The thermistor
inside the sensor is a “negative temperature coefficient”
thermistor. That is, its resistance goes down as it gets
hotter. High temperature causes low resistance (70 ohms
at 130°C), while low coolant temperature produces a
high resistance (100,700 ohms at -40°C) .

The electronic control module supplies a 5 volt sig-
nal to the coolant temperature sensor through a fixed
value resistor inside the electronic control module. By
measuring the voltage drop across the variable resis-
tance sensor, the electronic control module calculates
the engine coolant temperature. The voltage will be high
when the engine is cold, and low when the engine is hot.
Engine coolant temperature affects most systems the
electronic control module controls.

If a problem occurs in the coolant temperature sen-
sor circuits, after a period of time the electronic control
module will store a code in its memory and turm on the
“Check Engine” light, indicating there is a problem. If
this occurs, the electronic control module will calculate
a “substitute”” coolant temperature, based on either the
signal from the intake air temperature sensor, Or a sub-
stitute value stored in the electronic control module’s
memory.

A failure in the coolant iemperature sensor circuits
should set either a Code 14 or 15. Remember, these
codes indicate a failure in the circuit, so proper use of
the diagnostic chart will lead to either repairing a wiring
problem or replacing the sensor to properly repair a
problem.

3 ENGINE RADIATOR

1 COOLANT TEMPERATURE SENSOR LOCATION
2 THROTTLE BODY INJECTION UNIT

NS 14505

Figure 1.1-5 - Coolant Temperature Sensor Location View
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Intake Air Temperature Sensor
Figures 1.1-6 and 1.1-7

The intake air temperature sensor is a thermistor (a
resistor which changes value based on temperature)
mounted in the bottom of the air cleaner, on the 1.7L
engine. The thermistor inside the sensor is a “negative
temperature coefficient’ thermistor. That is, its resis-
tance goes down as it gets hotter. High temperature
causes low resistance (70 ohms at 130°C), while low air
temperature produces a high resistance (100,700 ohms
at 40°C).

The electronic control module supplies a S volt sig-
nal to the intake air temperature sensor through a fixed
value resistor inside the electronic control module. By
measuring the voltage drop across the variable resis-
tance sensor, the electronic control module calculates
the intake air temperature. The voltage will be high
when the air is cold, and low when the air is hot.

Intake air temperature affects most systems the elec-
tronic control module controls.

If a problem occurs in the intake air temperature
sensor circuits, after a period of time the electronic con-
trol module will store a code in its memory and tum on
the “Check Engine” light, indicating there is a problem.

If this occurs, the electronic control module will cal-
culate a “substitute” intake air temperature, based on
either the signal from the coolant temperature sensor, or
a substitute value stored in the electronic control mod-
ule’s memory.

A failure in the intake air temperature sensor cir-
cuits should set either a Code 23 or 25. Remember,
these codes indicate a failure in the circuit, so proper use
of the diagnostic chart will lead to either repairing a
wiring problem or replacing the sensor, to properly
repair a problem.

NS 14506

1 FILTER ELEMENT I.D. NO.
2 GROMMET
3 INTAKE AIR TEMPERATURE SENSOR

NS 14448

Figure 1.1-6 - Intake Air Temperature Sensor

Figure 1.1-7 - Intake Air Temperature Sensor
Location View

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

2 Pyx-80 BAB3-21213 anrr A,

17



1-12 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

Manifold Absolute Pressure Sensor
Figures 1.1-8 and 1.1-9

To understand this sensor’s operation, it is first
required to understand the principle of absolute pressure
measurement.

Most pressure gauges, when not connected to any-
thing, indicate a “zero” reading. However, there is actu-
ally an atmospheric pressure surrounding the gauge. If
an absolute pressure gauge is observed when not con-
nected to anything, its reading would be about 100 kPa,
or 1 bar, at sea level. That is because an absolute pres-
sure gauge's “zero” point is an absolute vacuum, or the
total absence of any pressure.

To further this explanation, absolute pressure mea-
surement uses the zero reference point of a total
absolute vacuum. An absolute pressure gauge would
read “zero” only when placed int¢ a vacuum chamber
evacuated !0 an absolute, total vacuum. Any *‘pressure”
above this absolute vacuum reference point will indicate
a positive pressure. If left unconnected in a room, the
absolute pressure gauge would indicate the atmospheric
pressure surrounding the gauge, approximately 100 kPa
at sea level. This pressure reading would be a “baromet-
ric” pressure reading which will change at different alti-
tudes or with changes in barometric pressure.

When connected into an engine's intake manifold,
the absolute pressure gauge will indicate the absolute
pressure inside the manifold. With the engine stopped.
this pressure reading will equal atmospheric pressure.
With the engine running, its pumping action acts like a
vacuum pump, and the intake manifold pressure will be
less than atmospheric pressure. This “engine running”
pressure reading is dependent on throttle opening and
engine speed.

By using an absolute pressure gauge, the electronic
control module can monitor for atmospheric pressure
changes that normally occur with barometric pressure
changes and/or changes in altitude. This “‘barometric”
pressure is measured when the ignition is first turned
“ON,” before the engine begins cranking. The electronic
control module can also *“‘update™ this barometric pres-
sure reading during engine operation, when the throttle
is nearly wide open at low engine speed.

1 SENSOR
2 ELECTRICAL CONNECTOR

65 2648-6E

1 MANIFOLD ABSOLUTE PRESSURE SENSOR
NS 14520

Figure 1.1-8 - Manifold Absolute Pressure Sensor

Figure 1.1-9 - Manifold Absolute Pressure Sensor
Location View
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The manifold absolute pressure sensor (Figure 1.1-8
and 1.1-9), is a pressure transducer that measures the
changes in the intake manifold pressure. A small hose
connecting the sensor to the intake manifold (or throttle
body) allows the sensor to measure the absolute pressure
inside the manifold. The pressure changes as a result of
engine load and speed change, and the manifold
absolute pressure sensor converts this to a voitage out-
put signal.

The electronic control module sends a 5 volt refer-
ence voltage to the manifold absolute pressure sensor.
As the manifold pressure changes, the 0-5 (zero to five)
volt output signal of the sensor also changes in direct
relation to the pressure.

A closed throttle on engine coastdown would pro-
duce a relatively low manifold absolute pressure output
voltage, while a wide-open throtile would produce a
high manifold absolute pressure output voltage. This
high output voltage is produced because when the throt-
tle is wide open, the pressure inside the manifold is
nearly the same as atmospheric pressure.

By monitoring the sensor’s output signal, the elec-
tronic control module calculates the manifold pressure.
A higher pressure requires more fuel, while a lower
pressure requires less fuel.

The electronic control module uses the manifold
absolute pressure sensor signal as one of its most impor-
tant input signals to control fuel delivery and ignition
timing.

If a problem occurs in the manifold absolute pres-
sure sensor circuits, after a period of time the electronic
control module will store a code in its memory and turn
on the “Check Engine” light, indicating there is a prob-
lem. If this occurs, the electronic control module will
calculate a “substitute” manifold pressure, based on
engine speed and throttle opening.

A failure in the manifold absolute pressure sensor
circuits should set either a Code 33 or 34. Remember,
these codes indicate a failure in the circuit, so proper use
of the diagnostic chart will lead to either repairing a
wiring problem or replacing the sensor, to properly
repair a problem.

The table below shows the relationship of absolute
pressure values to the sensor’s output signal.

Atmospheric pressure
Absoiute
at sea level vacuum

! \

BAR] 1.0} 09]/08}07{06}05]04}103|02]01]0

kPa |100|{ 90§ 80 (70 (60 {50 | 40| 3020} 101 O

v {49]|44]38133[27]22]17{11]|06]03]03

Sensor output
signal voltage

$-11-92

NS 14975

Absolute Pressure Values to Sensors Output Signals
Relationship Tabie
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Throttle Position Sensor
Figures 1.1-10-and 1.1-11

The throttle position sensor is mounted on the side
of the throttle body opposite the throttle lever assembly.
Its function is to sense the current throttle valve position
and relay that information to the electronic control mod-
ule. Knowledge of throttle position is needed by the
electronic control module to calculate the injector con-
trol signals (pulses). Should the throttle position sensor
sense a wide open throttle, a voltage signal indicating
this is sent to the electronic control module. The elec-
tronic control module will then widen the injector puls-
es, permitting increased fuel flow.

As the throttle valve rotates in response to move-
ment of the accelerator pedal, the throttle shaft transfers
this rotational movement to the throttle position sensor.
When this occurs, the throttle position sensor output
voltage changes. The electronic control module will use
a rapidly increasing throttle position sensor signal volt-
age as an indication of increased fuel requirements, sig-
naling the electronic control module to add extra injec-
tor control pulses. This simulates an accelerator pump in
a carburetor.

The sensor is a potentiometer type of resistor, with
one end connected to a 5 volt reference voltage from the
electronic control module, and the other end to electron-
ic control module ground. A third wire connects from a
movable contact in the throltle position sensor to the
electronic control module, allowing the electronic con-
trol module to measure the signal voltage from the throt-
tle position sensor.

As the throtte is moved (accelerator pedal moved),
the output signal from the movable contact inside the
throttle position sensor changes. At a closed throttle
position, the output of the throttle position sensor is
below 1.25 volts. As the throttle valve opens, the output
increases so that at a wide-open throttle position, the
output voltage shouid be above 4 volts.

NS 14497

By monitoring the output voltage from the throttie
position sensor, the electronic control module can deter-
mine the present throttle valve angle (driver demand).
By monitoring for a changing voltage, the electronic
control module can determine if the throttle valve is
either opening or closing. A broken or loose throttle
position sensor can cause intermittent bursts of fuel
from the injector, and an unstable idle, because the elec-
tronic control module would calculate that the throttle is
moving.

If a problem occurs in the throttle position sensor
circuits, after a period of time the electronic control
module will store a code in its memory and turn on the
“Check Engine” light, indicating there is a problem. If
this occurs, the electronic control module will calculate
a “substitute” throttle position, based on engine speed.

A failure in the throttle position sensor circuits
should set either a Code 21 or 22. Remember, these
codes indicate a failure in the circuit, so proper use of
the diagnostic chart will lead to either repairing a wiring
problem or replacing the sensor, to properly repair a
problem.

The throutle position sensor is not adjustable. The
electronic control module uses the lowest signal voltage
reading at idle for the zero reading (0% throttle), so no
adjustment is necessary.

1 THROTTLE POSITION SENSOR

NS 14500

Figure 1.1-10 - Throttle Position Sensor

Figure 1.1-11 - Throttle Position Sensor Location View
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Oxygen Sensor (Electrically Heated)
Figures 1.1-12 and 1.1-13

For the most efficient emissions control, the best
air/fuel mixture for a gasoline fueled engine is 14.6—
14.7:1. This is called the “stoichiometric” ratio. With
this combination of air and fuel, the catalytic converter
1s very efficient at reducing amounts of hydrocarbons,
carbon monoxide, and oxides of nitrogen coming out of
the engine’s exhaust. In order to keep the exhaust gases
optimized so that the catalytic converter is in its most
efficient operating range, a closed loop fuel control sys-
tem is used.

The electronic control module initially calculates
the fuel injector pulsewidth from other input signals,
such as manifold absolute pressure, engine speed and
coolant temperature, intake air temperature, and so on.
After the fuel is injected into the engine, the exhaust gas
oxygen sensor signal can be used to adjust or correct the
fuel injector pulsewidth calculations.

The exhaust gas oxygen sensor is the key to

“Closed-Logp” fuel control. This sensor is what allows
the fuel injection control system to give a “Closed
Loop” “feedback” signal to the electronic control mod-
ule, as to how accurate its fuel injector pulsewidth cal-
culations were. The electronic control module uses
information from the oxygen sensor to precisely fine-
tune its fuel injector pulsewidth calculations, based on
the unused, “left-over” oxygen content in the exhaust.

NS 14493

The oxygen content in the exhaust reacts with the
oxygen sensor to produce a voltage output, similar to a
variable-voltage battery. This signal voltage could be
thought of like a type of gauge, ranging from approxi-
mately 0.1 volt ¢high oxygen content - lean exhaust) to
0.9 volt (low oxygen content - rich exhaust).

Because the sensor acts like a gauge, it is only indi-
cating how rich or lean the exhaust is. The sensor does
not cause things to happen, it only indicates what has
already happened.

The sensor is mounted in the exhaust manifold, with
the sensing portion exposed to the exhaust gas stream.
When the sensor has reached an operating temperature
of more than 360°C, it acts as a voltage generator, pro-
ducing a rapidly changing voltage of between 10 - 1000
millivolts. This voltage output is dependent on the oxy-
gen content in the exhaust gas, as compared 1o the sen-
sor’s atmospheric oxygen reference cavity. This refer-
ence cavity is exposed to the atmosphere through a
small “vent” hole located under the sensor’s external
metal vent cover.

1 OXYGEN SENSOR
2 THROTTLE BODY INJECTION UNIT

3 BATTERY

NS 15460

Figure 1.1-12 - Oxygen Sensor

Figure 1.1-13 - Oxygen Sensor Location View
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(Refer to Following Page for Additional Infor-
mation When Reading Text Below)

When the sensor is cold, it produces either no volt-
age, or an unusable, slowly changing one. Also when
cold, its internal electrical resistance is extremely
high—many million chms.

Because the sensor must be at least 360°C to operate
effectively, it is equipped with an internal electric heat-
ing element to quickly heat the sensor after starting the
engine. This heating element is powered from the vehi-
cle’s electrical system, any time the ignition is “ON.”

The electronic control module always supplies a
steady 450 millivolt, very low current “reference” volt-
age to the oxygen sensor circuit. When the sensor is
cold and not producing any voltage, the electronic con-
trol module “sees” only this steady reference voltage.
As the sensor begins heating and the engine is running,
its internal resistance decreases and it begins producing
a rapidly changing voltage that will overshadow the
electronic control module-supplied steady reference
voltage. When the electronic control module “sees” the
changing voltage, it knows the sensor is hot and its out-
put is ready to be used for the “fine-tuning” job. The
electronic control module monitors the “changing,” or
going above and below a mid-range voltage band
(approximately 300-600 millivolts), to help decide
when to operate in the closed-loop mode. The Tech 1
diagnostic tool can display this ready status as “OXY-
GEN SENSOR READY—NO / YES.”

When the fuel system is correcly operating in the
closed-loop mode, the sensor voltage output is rapidly
changing several limes per second, going above and
below a rich/lean “switch point.”

Oxygen Sensor Poisoning

Oxygen sensors can be poisoned by either the use of
leaded fuel, or assembling the engine parts with room
temperature vulcanizing gasket sealer containing high
amounts of high-volatility silicon. If the silicon volatili-
ty of a gasket sealer is very high, the silicon vapors will
be drawn into the crankcase ventilation system, and
introduced into the combustion process. These two ele-
ments, lead and silicon, can render the oxygen sensor
inoperative over a period of time.

If the oxygen sensor circuitry has an open sensor
signal circuit or ground circuit, or a defective, contami-
nated, or cold sensor, it could cause the signal voltage
to stay within a 350-550 millivolt band too long, keep-
ing the fuel control system in open-loop and storing a
Code 13.

If the electronic control module receives a signal
voltage indicating the exhaust gases have been lean for a
long time, a Code 44 will store in the memory. One
cause of a lean exhaust indication could include air
leaks in the exhaust manifold or gasket, or low fuel
pressure. A faise indication of a lean exhaust could also
include a grounded signal circuit between the oxygen
sensor and the electronic control module.

If the electronic control module receives a signal
voltage indicating the exhaust gases have been rich for a
long time, a Code 45 will store in the memory. One
cause of a rich exhaust indication could include high
fuel pressure. A faise indication of a rich exhaust could
also include a signal circuit between the oxygen sensor
and the electronic control module that has somehow
become connected to another voltage source.

Any of the Codes 13, 44, or 45 will cause the fuel
control system to remain in, or revert to, open loop oper-
ation.
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— ¢ —— G ¢ - — o -

LEAN
200 mv

RICH
800 mv

ECM O2
REFERENCE
SIGNAL
450 myv

LEAN
200 mv

RICH
800 mv

ECM 02
REFERENCE
SIGNAL
450 mv

CODE 13

LEAN
200 my

e o - s - — - - -

LEAN TOO LONG i{N CLOSED LOOP

BETWEEN 350 - 550 mv TOO LONG
5-11-92
NS 14976

Oxygen Sensor Volitage Curves

1.000 volt —.-.
1000 millivolts

0.900 volit =.-.;
900 millivoits

0.800 volt —-.-.
800 millivolts

0.700 volt =.--4
700 millivolts

S L R S P S P S WP R P PR B S R S B ¢ D ¢ D ¥ S o R S PR DY N e YR S A LD VAN R WD uS e
A N B R D S W S S Y e S S ¢ e A ¢ AV o o S P P S P S P em B e AN ARG GRS W W Mmoo
S P P S B S P S e S L S S R D D P ¢ ¢ e R R R R e ER ST MR TP IE MR LA RS -

P P P P R L P P R P R P P P P N B N LB I B YW I I TE VW T T Wt

More than 600 mv for too long (plus other parameters), CODE 45

0.600 volt =.-.
600 millivolts

0.500 volt =-=-¢-=-

500 mifiivolts <

0.400 volt —---¢-

400 millivolts

------- ~ 0.465 volt "= rich-lean

0.300 volit =.=-
300 millivoits

0.200 volt —=.=.
200 millivolts

0.100 volt =.-.
100 millivolts

0.000 voit ~- -
0 millivolts

9-1-92

NS 14877

Normal Oxygen Sensor Voltages, and Abnormal Trends
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=

NS 13200

Figure 1.1-14 - Crankshaft Sensor

Crankshaft Position Reference Signal
Figures 1.1-14 and 1.1-15

The ignition system sends this signal to the electronic
control module to.tell it engine speed and crankshaft
position. This signal is a repeating series of low voltage
electrical pulses generated by the ignition module.

The electronic control module initiates fuel injector
pulses based on the crankshaft reference signal pulses.

If 1 problem occurs in the crankshaft reference signal
circuit from the ignition module to the electronic control
module, the engine will not run. The electronic control
module must receive this signal to initiate any fuel
injector pulses. If the signal is absent, no fuel injector
pulses will be sent to the injector. Proper diagnosis of
this problem is fully explained in Section 2 of this man-
ual, titled “Diagnostics.” As explained in Section 2, all
system diagnosis begins with the “Diagnostic Circuit
Check.”

Vehicle Speed Sensor
Figures 1.1-16 and 1.1-17

The vehicle speed sensor is a pulse type input that
informs the elecironic control module at what road
speed the vehicle is being driven. The vehicle speed sen-
sor system uses a Hall Switch to send electrical pulses to
the electronic conwrol module. The sensor is mounted at
the output shaft of the transfer gear case to produce a
frequency proportional to the speed of the drive wheels.
This sensor assists in controlling the idle air control.

If a problem occurs in the vehicle speed sensor cir-
cuits, after a period of time the electronic control mod-
ule will store a Code 24 in its memory, and tum “ON”
the “Check Engine” light, indicating there is a problem.
Remember, this code indicates a failure in the circuit, so
proper use of the diagnostic chart will lead to either
repairing a wiring problem or replacing the sensor 1o
properly repair a problem.

1 ELECTRICAL CONNECTOR

2 VEHICLE SPEED SENSOR
NS 13180

Figure 1.1-16 - Vehicle Speed Sensor

1 CRANK SENSOR
NS 13192

4 SPEEDOMETER CABLE
S CAP

1 TRANSFER GEARCASE
2 VEHICLE SPEED SENSOR

3 WIRE TIE CABLE RETAINER NS 13188

Figure 1.1-15 - Crankshaft Sensor Location View

Figure 1.1-17 - Vehicle Speed Sensor Location View
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OCTANE ADJUSTMENT
Figures 1.1-18 and 1.1-19

The octane adjustment potentiometer is a spark
adjust input signal which is used by the electronic con-
trol module to select a spark retard condition to allow
for the use of low octane fuel. This is a “‘dealer only”
adjusunent, and can only be adjusted with the use of the
Tech 1 diagnostic tool.

When the vehicle is assembled, this adjustment is
usually set to a “no retard” value, shown on the Tech 1
diagnostic tool FO: data list parameter “octane adjust” as
“0°”. This will mean that the octane adjustment poten-
tiometer has been adjusted for premium octane fuel, and
the appropriate values for spark advance will be used.

If a lower octane fuel is to be used, the dealer would
use the Tech 1 diagnostic tool to adjust the potentiome-
ter for some appropriate value of less spark advance, to
compensate for the low octane fuel. The display on the
Tech 1 will show negative numbers as the potentiometer
has been tumed further away from its initial setting of
OO

As an example for explanation purposes, let’s say
that the total spark advance for premium octane fuel is
35° before top dead center at some specified revolutions
per minute and engine load. If a mechanic wanted to
adjust the total spark advance for 8° less total advance,
after making the adjustment using the Tech 1, the tool
would display “‘octane adjustment” of —8°, and total
spark advance would now be only 27° before top dead
center.

If a problem occurs in the octane adjustment poten-
tiometer circuits, after a period of time the electronic
control module will store a code in its memory and tum
“ON” the “Check Engine” light, indicating there is a
problem. If this occurs, the electronic control module
will calculate a “‘substitute” value of ignition timing
retard to accommodate the lowest octane fuel, based on
a substitute value stored in the electronic control mod-
ule’s memory.

A failure in the octane adjustment potentiometer cir-
cuits should set a Code 54. Remember, this code indi-
cates a failure in the circuit, so proper use of the diag-
nostic chart will lead to either repairing a wiring prob-
lem or replacing the potentiometer, 10 properly repair a
problem.

NS 14495

Figure 1.1-18 - Octane Adjustment Potentiometer

1 OCTANE ADJUST POTENTIOMETER

NS 13198

Figure 1.1-19 - Octane Adjust Potentiometer
Location View

Air Conditioning Request Signal

When received, this signal tells the electronic con-
trol module that the driver wants the air conditioning to
operate. The signal originates at the instrument panel air
conditioning switch, but must pass through several tem-
perature and pressure switches before arriving at the
electronic control module. The electronic control mod-
ule uses this signal to © adjust the idle air control posi-
tion 1o compensate for the additional load placed on the
engine by the air conditioning compressor, and then @
energizes the air conditioning control relay, to operate
the air conditioning compressor.
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1.2 FUEL CONTROL SYSTEM
GENERAL DESCRIPTION

The basic function of the fuel control system is to
contro! fuel delivery to the engine.

The fuel control system (Figure 1.2-1) starts with
the fuel in the fuel tank. An electric fuel pump located
inside the fuel tank pumps fuel through the in-line fuel
filter and fuel supply line to the throttle body injection
unit. The pump is designed to provide pressurized fuel
at considerably above 190 kPa (27.6 psi, 1.9 bar). A
pressure regulator in the throtile body injection unit
keeps fuel available to the injector at a constant pressure
between 190 kPa (27.6 psi, 1.9 bar) and 210 kPa (30 psi,
2.1 bar). Fuel in excess of injector needs is retumed (o
the fuel tank by a separate return line.

The injector, located in the throttle body injection
unit, is controlled by the electronic control module. It
delivers fuel in one of several modes as described later
in this section.

COMPONENTS

The fuel control system is made up of the following
parts:

Fuel system electrical control relay
Fuel pump

Fuel filter

Fuel lines

- Pressure (supply)

- Retum

e Fuel pressure test fitting
Throttle body injection unit
- Fuel injector

- Fuel pressure regulator

- Idle air control valve

- Throttle position sensor

1 THROTTLE BODY INJECTOR UNIT
2 FUEL PUMP
3 FUEL SUPPLY PRESSURE LINE

4 FUEL FILTER
S FUEL PRESSURE TEST FITTING

(PART OF SPECIAL TOOL ) 3897)-V)

6 FUEL RETURN LINE

NS 14682

Figure 1.2-1 - Throttle Body injection Fuel Supply System
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FUEL PUMP
Figure 1.2-2

The fuel pump is an electric roller vane type pump.
Fuel is pumped at a positive pressure of more than 190
kPa (27.6 psi, 1.9 bar) from the fuel pump through the
in-line fuel filter to the throttle body injection unit.
Excess fuel above the regulated pressure is routed
through the pressure regulator in the throttle body injec-
tion assembly, to the fuel tank through the fuel retum
line.

Vapor lock problems are reduced when using an
electric in-tank fuel pump because the fuel is under
pressure rather than under a vacuum, as is the case with
an engine mounted mechanical fuel pump.

FUEL FILTER
Figure 1.2-3

The fuel filter is mounted in the engine compart-
ment under the spare tire. The filter is located in the fuel
pressure (supply) line, between the fuel pump and the
throttle body injection assembly. The filter housing is
constructed of steel, with threaded fittings on both ends.
The filter element is made of paper, and is designed to
trap particles in the fuel that may damage the injection
system.

FUEL SYSTEM ELECTRICAL CIRCUITS
Figure 1.2-4

In order to properly control the fuel supply, the elec-
tric fuel pump is operated by the fuel system relay. This
relay also supplies +12 volts to the fuel injector. The
relay is controlled by the electronic control module.

When the ignition switch is turned to “ON” or
“CRANK?" gfter having been “OFF" for at least 15 sec-
onds, the electronic control module will immediately
energize the fuel system relay to operate the fuel pump.
This builds up the fuel pressure quickly. If the engine
is not cranked within two seconds, the electronic control
module will shut the relay “OFF” and wait until the
engine is cranked. As soon as the engine begins crank-
ing, the electronic control module will sense the engine
turning from the crankshaft position reference signal,
and turn the relay “ON” again to run the fuel pump.

(

- (& -« SRS
s = N | Py
"1 "\ N~

NS 14511

NS 14978
Figure 1.2-3 Fuel Filter
ELECTRONIC
FUSE Z (RED) CONTROL
MODULE
FUEL SYSTEM
RELAY CONTROL
- —
FUEL s +12v
SYSTEM {1900 &
RELAY
red connector * ‘
| el - = Sl -ttt
1] TO 1 1 ]
o] | "R
i ahal | CONNECTOR j
- FUEL PUMP
9-15-92
NS 14686

Figure 1.2-2 Electric In-Tank Fuel Pump

Figure 1.2-4 Fuel System Electrical Circuits
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THROTTLE BODY INJECTION UNIT
Figure 1.2-5

Fuel is delivered into the engine by a throttle body
injection unit. The throtde body injection unit, Model
700, is located centrally on the intake manifold, and
consists of two major assemblies:

1. A Throule Body, with a throttle valve connected 10
the accelerator pedal linkage, to control air flow.

2. A Fuel Meter Assembly, with an integral fuel pres-
sure regulator and an electrically actuated fuel injec-
tor, to supply the required fuel.

Other important assemblies located on a throttle
body injection unit include a throttle position sensor,
and a device for idle control, the idle air control valve.
The throttle body portion also contains ports located in
the throttle bore (above and below the throttle valve),
which are used to generate-the vacuum signals required
for operation of the manifold absolute pressure sensor
and the evaporative emissions storage canister.

7z
A ~
9 ~=
DIAGNOSTIC

TEST FITTING
(PART OF TOOL

FUEL FILTER
(LOCATED

UNDERNEATH J 38970-V)
SPARE TIRE)
10
THROTTLE
BODY
INJECTION UNIT

NS 13190

Figure 1.2-6 - Fuel Pressure Diagnostic Fitting

Fuel Pressure Diagnostic Fitting
Figure 1.2-6

Some diagnostic service procedures require that a
fuel pressure test be performed. Special tool J 38970-V
includes a diagnostic test fiiting. During testing, this fit-
ting is temporarily installed in the fuel pressure supply
line at the oudet fitting of the fuel filter. This fitting pro-
vides a convenient location to connect a fuel pressure
gauge, to determine the fuel pressure being delivered to
the fuel injector.

9P 1172-AS

Figure 1.2-5 - Model 700 Throttle Body Injection Unit
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Fuel Injector
Figure 1.2-7

A fuel injector is an electromagnetic device contain-
ing a solenoid which upon receiving an electrical pulse
from the electronic control module puils the plunger or
core piece upward allowing the spring-loaded ball valve
to come off the valve seat permitting fuel to flow
through a fine screen filter to the atomizer or spray noz-
zle. The fuel, under pressure, is directed in a conical
spray pattern at the walls of the throttle body bore above
the throtte valve. When the electrical pulse is complete,
the electromagnet is deenergized, and the spring-loaded

. ball valve closes, shutting “OFF" the fuel spray.

The injector when tumed “ON” (energized) by the
electronic control module has full system voltage
applied to the solenoid coil until the current rises 10 a
reference level of 4 amperes. Current regulation by the
electronic control module then takes over maintaining a
hold current of 1 ampere until the injector is tumed
“OFFE.” This allows a fast pull-in of the solenoid during
tum-"ON" and a low energy holding state which pre-
vents the solenoid coil from overheating. This current
limiting feature is used due to the low resistance of the
throtde body injection 700 fuel injector solenoid coil.
Nominal resistance is 1.52 ohms + 0.1 at 22°C.

Fuel Pressure Regulator
Figure 1.2-7

Fuel is supplied to the throttle body injection unit
from a constant flow fuel pump. A filter in the fuel sup-
ply line protects the precision components within the
throttle body injection unit from damage by fuel bomne
solids.

A diaphragm controlled flow valve within the fuel
meter assembly maintains fuel pressure within specified
limits. Regulation is achieved by balancing fuel pump
pressure against the preset tension of the pressure regu-
lator spring.

Should fuel pressure drop below the design limit,
the pressure regulator spring forces the diaphragm and
valve against the valve seat. With the regulator valve
closed, fuel reumning back to the fuel tank is stopped,
and inlet pressure is allowed to increase. Fuel pressure
above Lhe design limit overcomes the pressure regulator
spring tension, pushing open the valve 1o bleed excess
pressure into the fuel return line.

Fuel flow calibration is based on holding the sys-
tem’s fuel pressure within specified limits. To accom-
plish this, the fuel pump must produce sufficient pres-
sure to overcome the pressure regulator preset tension.

1 FUEL INJECTOR

2 FUEL METER ASSEMBLY

3 PURGE FILTER

4 INLET FILTER

S THROTTLE BODY ASSEMBLY

6 PRESSURE REGULATOR COVER
ASSEMBLY

7 PRESSURE REGULATOR SPRING
8 PRESSURE REGULATOR

DIAPHRAGM ASSEMBLY
A FUEL INLET
B FUEL OUTLET
9P 041S-SYHP

Figure 1.2-7 Fuel Injector and Pressure Regulator, Shown in the Fuel Meter Assembly
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Fuel Metering
Figure 1.2-7

Accurate fuel metering in the Model 700 throttle
body injection unit results from the precise regulation of
fuel pressure and injector timing. An injector control
signal consisting of a series of “ON” and “OFF” pulses
originates from the electronic control module in
response to engine fuel needs. This series of pulses is
usually synchronized with engine speed signal (crank-
shaft reference) pulses that are sent to the electronic
control module from the ignition system. The injector
control signal when applied to the injector, energizes the
injector’s solenoid. The solenoid opens a normally
closed ball valve releasing a conical spray of pressurized
fuel into the throttle bore just above the throttie valve.

Since fuel pressure is held constant by the regulator,
the volume of fuel flow is proportional to the length of
time that the injector is held open (pulse width) and the
frequency (repetition rate) of the applied pulses. By
varying the pulse width, the electronic control module
maintains the optimum air/fuel ratio. Increasing the
pulse width results in a greater fuel flow (enriched
air/fuel ratio). A reduction in pulse width decreases the
fuel flow resulting in a leaner air/fue] rato. The repeti-
tion rate is generally determined by engine speed. The
electronic control module initiates injector pulses by
moniloring engine speed from a crankshaft position ref-
erence signal to the electronic control module from the
ignition system.

The electronic control module modifies pulse width
to meet the changes in engine fuel demand (such as cold
starts, altitude, acceleration, deceleration, et cetera).

. TPS SIGNAL

>

l—» +5V l
REF

1 THROTTLE BODY
2 THROTTLE POSITION SENSOR (TPS)

3 THROTTLE VALVE
8P 03165Y

Figure 1.2-8 Throttle Position Sensor Circuits

Throttle Position Sensor
Figure 1.2-8

The throtde position sensor is a part of the throttle
body injection unit. It is mounted on the side of the
throttle body opposite the throttle lever assembly. As the
throttle valve rotates in response to movement of the
accelerator pedal, the throttle shaft transfers this rota-
tional movement to the throttle position sensor. When
this occurs, the throttle position sensor output signal
voltage changes. More information about the throttle
position sensor is available in Section 1.1 “Electronic
Conuol Module and Sensors,” of this manual.
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IDLE AIR CONTROL VALVE
Figure 1.2-9

The idle air control valve assembly consists of a
two-coil, bi-polar stepper motor connected to a tapered
pintle valve. Seated in the idle air bypass channel of the
throttle body injection unit (Figure 1.2-9), the idle air
control valve pintle extends or retracts in response to
contro} signals supplied by the electronic control mod-
ule. The idle air control valve adjusts idle speed by con-
trolling the amount of bypass air around the closed
throttle valve.

When fully extended (seated = zero (0) steps), the
pintle valve blocks the flow of bypass air around the
throttle valve. Retracting the pintle allows bypass air to
flow in proportion to the number of steps the pintle
moves away from its seat (fully retracted = 255 steps).

Since the electronic control module can command
the idle air control valve to move any number of steps
(0-255 from fully extended to fully retracted), the vol-
ume of idle bypass air (and ultimately, engine revolu-
tions per minute) is adjusted to meet closed throttle
engine loading.

Closed throttle desired engine speed (in revolutions
per minute) is programmed into the electronic control
module for normal engine conditions. The idle air con-
trol valve, under control of the electronic control mod-
ule, allows an increase or decrease in idle speed as
engine conditions warrant.

Besides controlling idle speed, the idle air control
valve helps to reduce emissions. When the throttle is
closed during vehicle deceleration from road speed, the
idle air control valve allows an increased bypass air
flow to go around the closed throttle valve, producing a
leaner air/fuel mixture. This reduces hydrocarbon and
carbon monoxide emissions that occur during rapid
throttle closing.

There is no direct signal to the electronic control
module as to the actual position of the idle air control
valve. The electronic control module “resets” the idle air
control valve each time the ignition is turned “OFE."”
This is accomplished by causing the idle air control
valve to fully extend to a seated, shut position (0 steps)
after the engine stops. At this position, the control mod-
ule “knows” the valve is at a “zero” position. The con-
trol module then retracts the valve a calculated number
of steps, to allow sufficient air for subsequent engine
starts.

1 FUEL METER ASSEMBLY

2 THROTTLE BODY ASSEMBLY
3 IDLE AIR CONTROL VALVE

A FILTERED AIR INLET

B PINTLE

C THROTTLE VALVE

D ELECTRICAL INPUT SIGNAL

9P 0417-SYHP

Figure 1.2-9 Idle Air Control System
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SPEED-DENSITY FUEL CONTROL

The NIVA 1.7L throtde body injection engine man-
agement system uses what is called a “speed-density”
method of calculating the correct fuel requirements, for
any engine operating condition. An air/fuel mixture can
be expressed as an air/fuel ratio.

In order to deliver the correct amount of fuel, the
airflow going into the engine must be known. These two
factors: engine speed, and air density in the intake mani-
fold, are used together to calculate the total airflow into
the engine, so that the correct amount of fuel may be
delivered to maintain the desired air/fuel mixture.

This method of airflow calculation begins in an
engine dynamometer laboratory. First, an actual 1.7L
NIVA engine, fully equipped with the complete throttle
body fuel injection system, is fitted onto a dynamome-
ter. Then, the engine is run at all possible combinations
of engine speed and load.

While this test is being performed in the laboratory,
information is being entered into a laboratory comput-
er’s memory about actual engine speed, intake manifold
absolute pressure, and intake air temperature. (These
last two, intake manifold absolute pressure and air tem-
perature, combine to form the “air density” factor,
explained later.)

With these three pieces of information, several
“lookup tables™ of information are developed in the
memory of the laboratory computer. One of these is
called a “volumetric efficiency” lookup table, and is a
comparison of the theoretical airflow through the engine
based on cylinder displacement and engine speed. as
compared to the calculated airflow based on intake man-
ifold absolute pressure, intake air temperature and
engine speed. Various factors of the basic engine design
affect volumetric efficiency, such as camshaft lift, dura-
tion, and overlap, intake and exhaust valve size, air
induction and exhaust system design, combustion cham-
ber design, exhaust backpressure, et cetera.

Knowing what the volumetric efficiency is at any
engine speed, plus knowing the air density of the avail-
able air in the intake manifold, it is possible to calculate
the airflow into the engine.

These “lookup tables” of information are perma-
nently programmed into the on-car electronic control
module’s memory. Equipped with the lookup tables of
engine volumetric efficiency at any engine speed, plus
on-vehicle measurements of intake manifold absolute
pressure, intake air temperature, and actual engine
speed, the vehicle's electronic control module can calcu-
late engine airflow.

Now, on any vehicle equipped with exactly the same
type engine as was measured and documented in the
dynamometer laboratory, the airflow of a particular
vehicle’s engine can be calculated by using the lookup
table of information, along with inputs from the sensors
that are a part of that engine.
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SPEED-DENSITY CALCULATION

As described previously, to calculate the airflow
going into the vehicle’s engine, the electronic control
module uses two factors—engine speed and air density.
Engine speed is obtained directly from a signal coming
from the ignition module. The second factor, air density,
is calculated from two other sensor input signals.

Speed

The engine speed signal comes from the ignition
system, and goes to the electronic control module on its
crankshaft reference input signal circeit. The electronic
control module uses this information to determine the
“engine speed” factor for fuel and ignition management.
This engine speed signal is the single most important
input signal 10 the electronic control module. Without it,
the electronic control module cannot calculate any fuel
injector pulses, and the engine can not run.

Density

The density of the air, or how tighdy packed are the
molecules of oxygen in the intake manifold, is an indi-
cator of how much oxygen is available to be used for
combustion inside the engine. Air density can change
according to amnospheric pressure, air temperatre, and
throttling of the incoming air on a running engine.
Denser air means more molecules of oxygen, and more
fuel would be required to maintain the correct air/fuel
ratio. Also, less dense air requires less fuel for a proper
air/fuel ratio.

The manifold absolute pressure sensor monitors the
actual intake manifold absolute pressure which results
from changes in engine speed and thronling, and atmos-
pheric pressure. The manifold absolute pressure sensor
sends to the electronic control module an electrical sig-
nal, with the level of voltage depending on the manifold
pressure measured. Remember, higher pressure means
more air and more oxygen, while lower pressure means
less air and less oxygen.

As intake manifold pressure increases (such as dur-
ing wide open throttle), the air density in the intake
manifold also increases, and the manifold absolute pres-
sure sensor sends this voltage signal to the electronic
control module. Under these conditions the' electronic
control module increases the amount of fuel injected by
increasing the injector pulse width.

Conversely, as manifold pressure decreases, the
amount of required fuel also decreases. The manifold
absolute pressure sensor’s output voltage is reduced, and
the injector pulse width is decreased by the electronic
control module.

To complete the air density factor, the temperature
of the incoming air must be known. Just as the pressure
of the air in the intake manifold is an indicator of how
much oxygen is available for combustion, air tempera-
ture is also an indicator. Lower air temperature is
“denser,” meaning it has more oxygen, while hotter air
has less oxygen.

Located into the undemeath side of air cleaner, the
intake air temperature sensor constantly measures the
temperature of the air entering the intake manifold and
converts the temperature into an electrical signal sent to
the electronic control module.

These three input signals: engine speed, manifold
absolute pressure, and intake air temperature, are the
major determinants of the “engine running” air/fuel
mixture delivered by the fuel injection system. The
remaining sensors provide electrical inputs to the elec-
tronic control module which are used for minor modifi-
cation of the air/fuel mixture, as well as for other elec-
tronic control module control functions.

Note about air density’s effect on maximum
available engine power.

For those of you who have experienced driving a
vehicle at high altitude, knowing about this air density
factor should help explain why the engine seems to be
less powerful at high altitudes than when operated at sea
level. There is less available oxygen in the less dense air
found at higher altitudes! The same holds true for a hot
day compared to a cool day. Needless to say, most
record holders of vehicle speed records have recorded
their highest speeds while operating their engines at
lower altitudes on cool days, when the density of the air
(and available oxygen for combustion) is at its highest
possible level.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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MODES OF FUEL CONTROL OPERATION

As discussed previously in this section, the amount
of fuel delivered by the injector is controlled by an elec-
trical signal from the electronic control module. Injec-
tion pulses normally occur once for each crankshaft
position reference pulse sent from the ignition system to
the electronic control module. For a four cylinder
engine, these crankshaft reference pulses (and synchro-
nous injector pulses) occur twice per crankshaft revolu-
tion (Figure 1.2-10).

The electronic control module monitors a number of
engine operating conditions, calculates the fuel require-
ments, and determines the proper fuel injector delivery
time. This delivery time is called “injector puise width,”
and can be observed using the Tech 1 diagnostic tool. To
increase the amount of fuel delivered, the pulse width is
lengthened. To reduce the amount of fuel delivered, the
pulse width is shortened. Pulse width is modified by the
electronic control module for various operating condi-
tions such as cranking, high altitude, power enrichment,
or deceleration.

The electronic control module monitors several sen-
sors to determine how much fuel the engine needs. The
fuel is delivered in one of two different methods; either
synchronous: in time with, or initiated from crankshaft
reference input signal pulses (Figure 1.2-10), or asyn-
chronous; independent of, or not timed with crankshaft
position reference pulses (Figure 1.2-11).

Synchronous fuel delivery (that is, synchronized
with or in time with crankshaft reference pulses) is the
most used method of fuel delivery. Asynchronous fuel
delivery is primarily used when extra fuel is required
due to rapid throttle opening, as seen by the throttle
position sensor. Asynchronous fuel pulses are similar to
the extra fuel delivered by a carburetor accelerator
pump, when the throttle is opened quickly.

Regardless of the delivery method, fuel is controlled
under one of several conditions, called “modes.” All of
the modes are electronic control module controlled, and
are described in the next few paragraphs.

Puises From Direct Ignition

Crankshaft Reference
System Module

injector pulses i !
synchronized with

LI TrreS

crankshaft puises. | H

4
\

|E, repetition rate

SYNCHRONQUS

Injector Pulses

-

g

Pulses From Direct

Crankshaft Reference
Ignition System Module

PULSE WIDTH - injector “ON” or open time. N?f:ﬁg%
Figure 1.2-10 Crankshaft Reference -AND- Injector Pulses - SYNCHRONQUS Fuel Delivery
5-27-92

ﬂ L

i Asoften as every 6.25 ) 1 1
: milliseconds !
i and NQT SYNCHRONIZED |
i with crankshaft pulses.

ASYNCHRONOUS

Injector Pulses

Figure 1.2-11 Crankshaft Reference -AND- Injector Pulses - ASYNCHRONOUS Fuel Delivery
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Starting Mode

When the ignition is first tumed “ON,” the electron-
ic control module will tum “ON” the fuel system relay
for two seconds, and the fuel pump will build up pres-
sure to the throttle body injection unit. The electronic
control module checks the coolant temperature sensor (o
determine the proper air/fuel ratio for starting.

When cranking begins, the electronic control mod-
ule will operate in the “Starting” mode until engine rev-
olutions per minute are more than 420, -or- the “Clear
Flood™ mode is enabled.

Clear Flood Mode

If the engine floods (that is, spark plugs wetted with
liquid fuel), it can be started by opening the throttle
fully while cranking the engine. The electronic control
module then pulses the injector with only a 26:1 air/fuel
ratio (about a 2 millisecond pulse width), which should
“clear” a flooded engine. The clectronic control module
holds this pulse width as long as the throttle position
sensor input indicates the throttle is nearly wide open
(more than 85%), and revolutions per minute are below
420.

If the throttle is held wide-open while attempting
to make a normal start with a non-flooded engine,
the engine may not start. A 26:1 air/fuel mixture may
not be enough fuel to start 2 non-flooded engine,
especially if it is cold.

Run Open Loop Mode

After the engine is running (revolutions per minute
more than 420), the electronic control module will oper-
ate the fuel contro! system in the “Open Loop” mode. In
“Open Loop,” the electronic control module calculates
the injector pulse width without the use of the oxygen
sensor. Calculations are based on inputs from the crank-
shaft reference signal (revolutions per minute input) and
these sensors: manifold absolute pressure, intake air
temperature, coolant temperature, and throttle position
Sensor.

In “Open Loop,” the calculated pulse width may
give an air/fuel ratio other than 14.7 to 1. An example of
this would be when the engine is cold, because a richer
mixture is needed 1o ensure good driveability.

The system will stay in the “Open Loop” mode until
all the following conditions have been met:

1. The oxygen sensor has a varying voltage oulput,
indicating that it is hot enough to operate properly.
This 1s described fully in the previous seclion on
electronic control module and sensor operation.

2. The engine coolant temperature is more than 32°C.

3. The engine has been running more than a period of
time, since the engine was started. The time can
vary between 6 seconds up to 5 minutes, based on
the coolant temperature when the engine was start-
ed. At the extremes, if engine coolant temperature
was less than 18°C at startup, then 5 minute would
apply. If the coolant temperature was more than
75°C at startup, the 6 second delay would apply.

Run “Closed Loop” Mode

In “Closed Loop™ mode, the electronic control mod-
ule initially calculates injector pulse width based on the
same sensors used in “Open Loop.” The difference is
that in “Closed Loop,” the electronic control module
uses the exhaust gas oxygen sensor signal to modify and
precisely fine tune the fuel pulse width calculations in
order to precisely maintain the 14.6 to 14.7: 1 air/fuel
ratio that allows the catalytic converter to operate at its
maximum conversion efficiency.

Acceleration Enrichment Mode

The electronic control module looks at rapid
increases in throttle position and manifold pressure, and
provides extra fuel by increasing the injector pulse
width. If the increased fuel requirements are great
enough due to rapid throutle opening, the electronic con-
trol module may add extra asynchronous fuel injection
pulses between the synchronous injector pulses that nor-
mally occur once per crankshaft position reference
pulse.

The acceleration enrichment mode is for transitional
(when the throttle is moving) fueling needs only.

Power Enrichment Mode

The electronic control module monitors the throttle
position sensor and engine speed to determine when
maximum engine power is being requested by the dri-
ver. Maximum engine power output requires a richer
mixture (more fuel) than 14.7 to 1. When the power
enrichment mode is active, the electroni¢ control mod-
ule changes the air/fuel ratio to approximately 12 : 1.
When this mode is active, the oxygen sensor signal is
ignored, since its signal would be indicating a rich
cxhaust. The status of this mode can be observed using
the Tech 1 diagnostic tool.
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Deceleration Enleanment Mode

When closed throttle engine deceleration occurs, the
fuel remaining in the intake manifold can cause exces-
sive emissions. The electronic control module monitors
for a reduction in both throttle position and manifold
pressure, and reduces the fuel by decreasing the pulse
width.

Decel Fuel Cut Mode

When closed throttle deceleration from high road
speed occurs with the transmission in gear and the
clutch engaged, the electronic control module has the
ability to cut off fuel pulses completely for short peri-
ods. This is called the Decel Fuel Cut mode. The status
of this mode can be observed using the Tech 1 diagnos-
tic tool.

The decel fuel cut mode occurs when ALL these
conditions are met:

Coolant temperature above 44°C.

Engine revolutions per minute above 3150.
Vehicle speed above 42 km/h.

Throttle is closed.

Manifold absolute pressure input indicates no
engine load (less than 24 kPa).

6. Transmission is determined to be “in gear,” by a
lookup table comparing engine speed with vehicle
speed.

AP ol ol

When decel fuel cut is in effect, ANY one of these
can cause injection pulses to restart.

Engine revolutions per minute below 2100,
Vehicle speed is less than 42 km/.
Throttle is open at least 2%.

Manifold absolute pressure input indicates some
engine load (more than 25 kPa).

5. Clutch is determined to be “de-clutched,” or disen-
gaged. This can be determined if the engine revolu-
tions per minute is dropping very rapidly.

Ll

Battery Voltage Correction Mode

At low battery voltages, the ignition system may
deliver a weak spark, and the injector mechanical move-
ment takes longer t0 “open.” The electronic control
module will compensate by:

¢ Increasing ignition coil dwell time if voltage is less
than 12 volts.

o Increasing idle engine speed revolutions per minute
and injector pulse width, if voltage drops below 8
volts.

Fuel Cutoff Mode

No fuel is delivered by the injector when the igni-
tion is “OFF.” This prevents dieseling. Also, fuel pulses
are not delivered if the electronic control module
receives no crankshaft reference pulses from the ignition
module, which means the engine is not running.

The Fuel Cutoff Mode is also enabied at:

o High engine speed, as an overspeed protection
for the engine. When fuel cutoff is in effect due
to engine speed of more than 6,500 revolutions
per minute, injection pulses will resume after
engine speed drops below 6,300.
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Adaptive Adjustment of Fuel Injector
Pulsewidth

Adaptive learning is the ability of the on-board
computer to measure the results of its calculations and
output commands, and then remember and act upon its
most recent operating experience. The electronic control
module uses this remembered information to “learn
from experience,” and 10 make adjustnents according to
what it learned.

As an example, with respect 10 “Closed Loop” fuel
control, if the fuel supply system were to develop low
fuel pressure, the oxygen sensor input signal to the elec-
tronic control module would indicate a lean exhaust
condition. The electronic control module will immedi-
ately adjust the injector control pulse width richer
(“Closed Loop Fuel Adjustment”) to correct for this
exhaust condition, and after a length of time will trans-
fer this adjustment value into memory (“Memory Fuel
Adjustment”). The electronic control module will use
this adjustment in its injector pulsewidth calculations
until the fuel pressure problem is repaired.

After repairs have been performed, the electronic
control module will eventually relearn to the original
preprogrammed injector pulse width. The Closed Loop
fuel adjustment, using the oxygen sensor signal, updates
or “relcarns” the memory fuel adjustment value, when
the fuel control system is operating in the “Closed
Loop™ mode.

Memory fuel adjustment is used during both “Open”
and “Closed Loop” fuel control. However, the memory
fucl adjustment value is updated, or “relearned” only in
“Closed Loop.”

Adaptive learning is an on-going process that con-
tinues throughout the life of the vehicle.

Closed Loop Fuel Adjustment

Closed Loop fuel adjustment represents adjustments
to the fuel injector pulse width calculations, based on
the oxygen sensor input signal to the electronic control
module, when the fuel control system is operating in the
“Closed Loop” mode.

When the engine is first started, the electronic con-
trol module will control the fuel injection pulse width in
the “Open Loop” mode, based upon various sensor
inputs such as manifold absolute pressure, engine speed,
coolant temperature, and throttle position. During this
“Open Loop” period, “closed loop fuel adjustment” is
disabled and will read 0% on the Tech 1 ““Scan” tool.

When the oxygen sensor has come up to its normal
operating temperature it will produce a varying voltage
to the electronic control module and provide a good
indication of what has happened in the combustion
chambers. At this time the electronic control module
will change from “Open Loop” to “Closed Loop™ fuel
control, and the Closed Loop fuel adjustment will start
to constandy monitor the oxygen sensor signal, so that
the electronic control module can calculate and/or modi-
fy the fuel injector pulse width with greater accuracy
than in “Open Loop.”

The *no cormrection needed” value for Closed Loop
fuel adjustment is 0%. Any change from 0% indicates
the Closed Loop fuel adjustment is modifying the fuel
injector pulse width. If the Closed Loop fuel adjustment
value is above 0%, the fuel injector pulse width is being
increased, thus adding more fuel. If the Closed Loop
fuel adjustment value is below 0%, the fuel injector
pulse width is being decreased, thus removing fuel. The
normal operating range of Closed Loop fuel adjustment
is considered to be between —20% and +20%; any value
out of this range is usually caused by a malfunction.

If the exhaust is lean, additional “Closed Loop fuel
adjustment” fuel pulsewidih will be added until the oxy-
gen sensor signal voltage indicates the exhaust is rich.
The opposite is also true: if the exhaust is too rich, the
“Closed Loop fuel adjustment” will reduce the injector
pulsewidth until it detects a lean exhaust. If the Closed
Loop fuel adjustment continues 10 see a low or high
oxygen sensor signal voltage (lean or rich exhaust), it
will continue to try and compensate for the exhaust con-
dition until it reaches its limits of control.

The calibrated limits of Closed Loop Fuel Adjustment
are set to allow (from the original calculation) no more
than +63% of additional pulsewidth, or to reduce
pulsewidth by a maximum reduction of -54%.

These changes in Closed Loop fuel adjustment
occur only during “Closed Loop™ fuel control, and are
used 10 update the “Memory Fuel Adjustment.”
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Memory Fuel Adjustment

“Memory fuel adjustment” is a portion of the elec-
tronic control module memory used to adjust fuel deliv-
ery across all operating conditions of the engine, even
during open loop fuel control. “Memory fuel adjust-
ment” monitors the ‘‘closed loop fuel adjustment,” and
will modify a “leamed” memory value of fuel injector
pulse width correction, if the Closed Loop fuel adjust-
ment has been high or low for a certain period of time.
Memory fuel adjustment is relearned or updated only
when the fuel control system is operating in “Closed
Loop” mode. A “no correction needed”” memory value is
0%. with normal ranges of adjustment being between
~10% and + 10%.

The calibrated limits of Memory Fuel Adjustment are
set to allow (from the original calculation) no more than
+50% of additional pulsewidth, or to reduce pulsewidth
by a maximum reduction of -38%.

Memory fuel adjustment provides the electronic
control module with the ability to make semipermanent
changes to its injector pulsewidth calculations, to com-
pensate for normal changes or “‘build tolerances™ in the
operating characteristics of all the fuel handling compo-
nents.

As an example of how the “closed loop fuel adjust-
ment” and “memory fuel adjustment” can compensate
for some causes of a too-rich or too-lean exhaust, follow
this next example:

If the fuel pressure were to suddenly increase above
acceptable limits for any reason, the exhaust gases
would quickly change to a rich condition. This happens
because with fuel pressure that is too high, the actual
delivered fuel from the injector would increase, even
though the pulsewidth stayed the same.

If the fuel control system were operating in the
“Closed Loop” mode, the “closed loop fuel adjustment”
value would immediately decrease to less than 0%,
maybe (for example) to —15%, to decrease the injector
pulsewidth. If this Closed Loop fuel adjustment value
change did not compensate for the subsequent too-rich
exhaust, the electronic control module will continue to
decrease the Closed Loop fuel adjustment value. The
“Closed Loop fuel adjustment” value may decrease as
low as its calibrated minimum allowable limit (-54%) if
there is a continued rich exhaust indication. (This exam-
ple could be a real situation, if for any reason the “retum
fuel” line, needed to return excess fuel pressure back o
the fuel tank, were to become pinched shut.)

The “memory fuel adjustment” will monitor the
“elosed loop fuel adjustment” value as it decreases, but
it will not make any changes of its own to the fuel injec-
tor pulse width for a period of time. After a period of
time has elapsed and the Closed Loop fuel adjustment
value has remained low, the memory fuel adjustment
will decrease a small amount to (example) —-5%, and
wait to see if the Closed Loop fuel adjustment has come
back up to 0%.

If after this memory fuel adjustment is made, the
Closed Loop fuel adjustment continues to be less than
0%, the “memory fuel adjustment” will continue to
move down toward its calibrated minimum limit
(-38%), attempting to optimize the air/fuel mixture of
the fuel injection control system.

When the “Memory Fuel Adjustment” value has
sufficiently increased or decreased the injector
pulsewidth, meaning that the oxygen sensor indicates
the exhaust is now neither too rich or lean, the “Closed
Loop Fuel Adjustment” will return to approximately
0%, making no further pulsewidth correction. In our
previous example of abnormally high fuel pressure, the
hopeful end result is that the “Memory Fuel Adjust-
ment” value might go down to -25%; and the *“Closed
Loop Fuel Adjustment” would return to 0%.

If both “Memory Fuel Adjustment” and “Closed
Loop Fuel Adjustment” have moved to each of théir
adjustment limits, after a short period of time the fuel
control system will be determined to be “out of control.”
When this occurs, the electronic control module will
turn “ON" the Check Engine light and store in its mem-
ory either a Diagnostic Trouble Code 44 (lean exhaust)
or 45 (rich exhaust), and change back into “open loop”
fuel control.

If either the Acceleration Enrichment, Power
Enrichment, or Decel Fuel Cut modes are in effect, the
electronic control module sets the “Closed Loop fuel
adjustment” to 0% and holds it there until these fuel
control modes are no longer in effect. This is done so
that the memory fuel adjustment will not try to correct
for the commanded richness or leanness of any of these
three normal modes of fuel control.
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Memory Fuel Adjustment Cell
Figure 1.2-12

The memory fuel adjustment function of the elec-
tronic control module is divided up into two different
sets of 16 cells, arranged by boundaries of engine load
(manifold absolute pressure) and engine speed (revolu-
tions per minute). The two different sets of cells repre-
sent two different lookup tables. The choice between the
two tables is selected by whether or not the evaporative
emissions storage canister solenoid is being commanded
“ON” or “OFF.” There are two additional “idle” cells,
each with selections dependent on air conditioning oper-
ation and evaporative emissions purge operation.

Each cell corresponds to a region on the engine load
versus engine speed table, shown below. Each region is
initally calibrated to a memory fuel adjustment value of
0%. A value of 0% in a given cell indicates no fuel
adjustment is needed for that engine speed and load con-
dition. A higher number, for example +3%, indicates
that the electronic control module has seen a lean
exhaust indication under those conditions, and is adding
fuel (increasing fuel injector pulse width) to compen-
sate.

Conversely, a lower number, for example -5%, indi-
cates that the electronic control module has seen a rich
exhaust indication under those load conditions, and is
subtracting fuel (decreasing fuel injector pulse width) to
compensate.

The electronic control module will keep the latest
memory values stored in its memory fuel adjustment
cells. Manifold absolute pressure sensor pressure read-
ings and engine speed are used by the memory to deter-
mine what “adjustment cell” to use. Memory fuel
adjustment values are stored in the electronic control
module’s long term memory, for use each time the
engine speed and load matches one of the memory cells.
All memory fuel adjustment values are reset to 0%
when the electronic control module’s “long term memo-
ry power supply” is disconnected, as when the negative
battery cable is disconnected to clear any stored diag-
nostic trouble codes.

Engine Load cell cell cell
Manifold boundary boundary bour:dary
Pressure
. Cell 12 (28) Cell 13(29) Cell 14 (30) Cell 15 (31)
high load 0% 0% 0% 0%
80 kPa - cell boundary
medium high load |  Cell 8 (24) Cell 9 (25) Cell 10 (26) Cell 1127
0% 0% 0% 0%
68 kPa - cell boundary
medium low load | Cell 4 (20) Cell 5 (21) Cell 6 (22) Cell 7(23)
0% 0% 0% 0%
52 kPa - cell boundary
Celi O (16) Cell1(17) Cell 2(18) Cell 3(19)
low load 0% 0% 0% 0%
Y Y Y idle cells
Cell 32 (34) Cell 33 (35)
Engine Speed —» 1,650 2,800 3,600 0% 0%
/ Air cond. Air cond.
: OFF
Bold cell numbers 0-15, 32, 33 are with evaporative emissions canister “ON”
Not bold cell numbers 16-31, 34, 35 are with evaporative emissions canister “OFF” N?-{'&g;

Figure 1.2-12 Memory Fuel Adjustment Cell Matrix
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As the vehicle is driven from a standing stop and
accelerated or decelerated from various engine speeds,
the memory will change from one cell to another cell.
When the engine is idling, it will be in cell #32 — 35. If
the engine is operating at 3,000 revolutions per minute
and the manifold pressure is at 60 kPa, the electronic

control module will be using the memory fuel adjust-.

ment value from cell #6/22. Whatever cell the engine is
operating in, the electronic control. module will read that
cell’s particular memory fuel adjustment value, and
adjust the fuel injector pulse width to compensate for a
rich or lean condition in the engine (Figure 1.2-13).

As an example, if an engine has low fuel pressure
and the customer has driven the vehicle like this for
quite some time, the Closed Loop fuel adjustment value
wouyld have been high, and the electronic control mod-
ule would be compensating for this lean exhaust condi-
tion by adding more fuel, by increasing the injector
pulsewidth. Because the Closed Loop fuel adjustment
value is above 0%, memory fuel adjustment will also be
greater than 0% in most of the cells 0o compensate for
the lean exhaust.

If you suspect a driveability problem associated
with a rich or lean condition, then use the Closed Loop
fuel adjustment value to see what the fuel control sys-
tem is doing at the present time. Use the memory fuel
adjustment to identify what the system has “learrned”
over a greater period of fime to compensate for the con-
dition. Use the memory cells to determine if the fuel
control system is rich or lean throughout the operating
range (Figure 1.2-14 and 1.2-15). If it is only rich or
lean at idle or part throttle, look for components that

would cause problems in these areas.

Cell 12 (28) Cell 13 (29) Cell 14 (30) Cell 15(31)
+11% +16% +7% +40%
Cell 8 (24) Cell 9 (25) Cell 10 (26) Cell 11(27)
+16% +33% +18% +10%
Cell 4(20) Cell 5(21) Cell 6 (22) Cell 7(23)
+A% +15% +13% +21%
Cell 0(16) Cell1(17) Cell 2(18) Cell 3(19)
+8% +20% +14% +22%
Cell 32 (39) Cell 33 (35)
+10% +12%
5-27-92
NS 14678

Figure 1.2-14 - Example of Lean Exhaust - All Cells

Cell 12 (28) Cell 13 (29) Cell 14 (30) Cell 15(31) Cell 12 (28) Cell 13 (29) Cell 14 (30) Cell 15(31)
+1% +1% 0% 0% 5% -4% 8% -3%
Cell 8 (24) Cell 9 (25) Cell 10 (26) Ceil 11 (27) Cell 8(24) Cell 9 (25) Cell 10 (26) Cell 11(27)
+1% 0% 0% -1% 9% -6% -10% -1%
Cell 4 (20) Cell 5 (21) Cell 6 (22) Cell 7 (23) Cell 4 (20) Cell 5 (21) Cell 6 (22) Cell 7 (23)
+4% 1% 0% +2% 4% 1% 7% -20%
Cell 0(16) Cell1(17) Cell2(18) Cell 3 (19) Cell0(16) Cell1(17) Cell 2(18) Cell 3(19)
0% +3% +1% -2% -10% -30% -13% 2%
Cell 32 (34) Cell 33 (35) Cell 32 (34) Cell 33 (35)
+1% 2% -12% -24%
5-27-92 5-27-92
NS 14434 NS 14980

Figure 1.2-13 - Typical Adaptive Memory Values

Figure 1.2-15 - Example of Rich Exhaust - All Cells
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1.3 EVAPORATIVE EMISSION
CONTROL SYSTEM

GENERAL DESCRIPTION

PURPOSE

The evaporative emission control system used is the
charcoal canister storage method. This method transfers
fuel vapor from the fuel tank to an activated carbon
(charcoal) storage device (canister) to hold the vapors
when the engine is not operating (Figure 1.3-3). The
purpose of the canister purge control system is to control
the release of fuel vapors from the vapor collection can-
ister into the engine intake manifold, so they are burned
in the combustion process. This control is accomplished
by using an electrically operated pulse width modulated
solenoid valve. When the solenoid is energized, the
purge valve 1s open, allowing the fuel vapor to enter the
intake manifold. When the valve is de-energized, the
purge valve is closed.

EVAPORATIVE SYSTEM

Gasoline vapors from the fuel tank flow into the
tube labeled “FROM FUEL TANK™ (Figure 1.3-1).
These vapors are absorbed into the granulated carbon.
The canister is purged (by electronic control module
control) when the engine has been running for a speci-
fied amount of time. Air is drawn into the canister
through the air inlet port (Figure 1.3-1). The air mixes
with the vapor and the mixture is drawn into the intake
manifold.

OPERATION

The electronic control module operates a pulse
width modulated solenoid valve, which controls intake
manifold vacuum to the charcoal canister. The solenoid
is opened and closed 16 times a second (16 HZ) to
meter the purge flow. This is electronic control module
controlled, and may occur only during “Closed Loop”
fuel control operation. The higher the air flow the more
purge flow is allowed. The Tech 1 diagnostic tool has
the ability to display the pulse width modulated control
signal, in percentage of duty cycle “ON-Time.” Zero
percent (0%) would indicate the canister is NOT being
purged of fuel vapor, 100% would indicate maximum
purge is taking place.

The electronic control module tums “ON’ the sole-
noid valve and allows purge when:

o Engine coolant temperature is more than 80°C.
o Fuel control system is operating in “Closed Loop”
mode.

ELECTRICAL SIGNAL
TO PURGE VACUU +
]

AR IN LET\ N

FROM FUEL TANK~—pu. }YL

C% EEE . o

4 1\ r

NS 14455

Figure 1.3-1 Vapor Canister

e Vehicle speed is more than 21 km/h. When ener-
gized vehicle speed criteria changes to keep purge
system active down to 9 km/h.

o Throtte position is more than 2%. Once energized,
throttle position will not be a factor unless more
than 99%. Then the wide open throttle indicator will
de-energize the canister purge solenoid.

RESULTS OF INCORRECT OPERATION

e Poor idle, stalling and poor driveability can be
caused by:
- Malfunctioning purge solenoid.
- Damaged canister.
- Hoses split, cracked and/or not connected to the
proper tubes.
- Pinched or plugged hose.

VISUAL CHECK OF CANISTER

o Solenoid properly mounted and O-ring in place.

o Cracked or damaged, replace canister.

o Fuel leaking from bottom of canister, replace canis-
ter and check hoses and hose routing.
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1 CANISTER PURGE
SOLENOID

2 CANISTER

NS 13195

Figure 1.3-2 Canister Purge Solenoid
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Figure 1.3-3 Evaporative Emission Control System
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1.4 DIRECT IGNITION SYSTEM
GENERAL DESCRIPTION

SYSTEM OPERATION

The direct ignition system does not use the conven-
tional distributor and ignition coil. This ignition system
consists of two separate ignition coils, a direct ignition
system ignition module and crankshaft sensor as well as
the related connecting wires and the electronic spark
timing portion of the electronic control module (Figure
1.4-1). It has no moving parts, and so requires no main-
tenance. It also has no adjustment, as ignidon timing is
totally electronically controlled.

A distributorless ignition system such as this one
uses a “‘waste spark™ method of spark distribution. Each
cylinder is paired with the cylinder that is opposite it
(1-4 or 2-3). The spark occurs simultaneously in the
cylinder coming up on the compression stroke and in the
cylinder coming up on the exhaust stroke.

The cylinder on the exhaust stroke requires very lit-
tle of the available energy to fire the spark plug. The
remaining energy will be used as required by the cylin-
der on the compression stroke. The same process is
repeated when the cylinders reverse roles.

It is possible in a no load condition for one plug to
fire, even though the spark plug lead from the same coil
is disconnected from the other spark plug. The discon-
nected spark plug lead acts as one plate of a capacitor,
with the engine being the other plate. These two “capac-
itor plates™ are charged as a current surge (spark) jumps
across the gap of the connected spark plug. The “plates”
are then discharged as the sccondary energy is dissipat-
ed in an oscillating current across the gap of the spark
plug still connected. Because of the direction of current
flow in the primary winding, and thus in the secondary
winding, one plug will fire from the center electrode 10
the side electrode while the other will fire from side
electrode to center electrode.

This system utilizes the electronic spark timing sig-
nal from the electronic control module to control spark
timing. Under 500 revolutions per minute, the direct
ignition system module controls spark timing (ignition
module timing mode) and over 500 revolutions per
minute, the electronic control module controls spark
timing (electronic spark timing mode).

To properly control ignition timing, the electronic
control module relies on the following informaton:

Engine speed (revolutions per minute).
Engine load (manifold absolute pressure.
Atmospheric (barometric) pressure.
Engine coolant temperature.

Intake air temperature.

Crankshaft position.

ELECTRONIC SPARK TIMING
Figure 1.4-1

Following is a brief descnption for each of the four
electronic spark timing circuits, between the ignition
module and electronic control module.

e Crankshaft Reference Input Signal - Circuit 42.

The crankshaft sensor generates signals to the igni-
tion module, which results in reference pulses being
sent to the electronic control module. The electronic
control module uses these signal pulses to calculate
crankshaft position and engine speed and injector
pulse width.

e Reference Low - Circuit 58.

This wire is grounded only through the module and
ensures that the ground circuit has no voltage drop
between the ignition module and the electronic con-
trol module, which could affect performance.

e Bypass Mode Control - Circuit 39.

At about 500 revolutions per minute, the electronic
control module applies 5 volts tc this circuit to
switch spark timing control from the direct ignition
system module to the electronic control module.
This circuit could be considered a “mode control”
circuit for the ignition system. The two modes of
ignition system operation are ignition module con-
trol mode, sometimes called the “‘bypass mode,” and
electronic control module mode, sometimes called
“electronic spark timing mode.”
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1 IGNITION SYSTEM MODULE

2 ENGINE MANAGEMENT SYSTEM
HARNESS GROUND POINT

NS 13187

Figure 1.4-1 Ignition Coils, Wires, Module and Ground Points

e Electronic Spark Timing Output - Circuit 40.

The direct ignition system module sends a reference
signal to the electronic control module when the
engine is cranking. While the engine is under 500
revolutions per minute, the direct ignition system
module controls the ignition timing. When the

_ engine speed exceeds 500 revolutions per minute,
the electronic control module applies S volts to the
bypass mode control circuit to switch the ignition
system to electronic control module control (elec-
tronic spark timing mode). When the ignition sys-
tem is operating in the “electronic spark timing
mode,” the output signal on Circuit 40 from the
electronic control module to the ignition module is
totally responsible for spark timing and ignition
dwell time.

SYSTEM COMPONENTS

Crankshaft Sensor
Figures 1.4-2 and 1.4-3

This system uses a magnetic crankshaft sensor
mounted within approximately 1 mm of the crankshaft
reluctor. The reluctor is a special wheel attached to the
front of the crankshaft with seven slots machined into it,
six of which are equally spaced (60° apart). A seventh
slot 1s spaced 10° from one of the other slots and serves

NS 13200

Figure 1.4-2 Crankshaft Sensor

10 generate a “‘synchronization-pulse.” As the reluctor
wheel rotates as part of the crankshaft, the slots change
the magnetic field of the sensor, creating an induced
voltage pulse.

Based on the crank sensor pulses, the direct ignition
sysiem module sends reference signals to the electronic
control module which are used to indicate crankshaft
position and engine speed. The direct ignition system
module will continue to send these reference pulses to
the electronic control module at a rate of one per each
180° of crankshaft rotation.
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Figure 1.4-3 Crankshaft Sensor Location View

The electronic control module will activate the fuel
injector based on the recognition of each reference pulse
sent from the ignition module. By comparing the time
between pulses, the direct ignition system module can
recognize the pulse representing the seventh slot (syn-
chronization pulse) which starts the calculation of igni-
tion coil sequencing.

The second crank pulse following the “synchroniza-
tion-pulse” signals the direct ignition system module to
fire the #2/3 ignition coil and the fifth crank pulse sig-
nals the module to fire the #1/4 ignition coil.

Ignition Coils

Two separate coils are mounted to the module
assembly. Each coil provides the spark for two plugs
simultaneously (Waste Spark Distribution). Each coil
can also be replaced separately (Figure 1.4-4).

NS 14518

Figure 1.4-4 Ignition Coil Replacement

Direct Ignition System Module

The direct ignition system module monitors the
crank sensor signals and based on these signals sends a
reference signal to the electronic control module so that
correct spark and fuel injector control can be maintained
during all driving conditions. During cranking, the
direct ignition system module monitors the “synchro-
nization-pulse” to begin the ignition firing sequence.
Below 500 revolutions per minute the ignition module
controls spark advance by triggering each of the two
coils at a predetermined interval based on engine speed
only. Above 500 revolutions per minute the electronic
control module controls the spark timing (electronic
spark timing mode) and compensates for all driving con-
ditions. The direct ignition system module must receive
a “‘sync-pulse” and then a crank signal in that order to
enable the engine to start.

The direct ignition system module has no moving
parts and therefore is not repairable. If the module is
found to be defective it can be replaced. When a module
is replaced, the remaining direct ignition system compo-
nents including the ignition coils (Figure 1.4-4) must be
transferred to the new module.

DIAGNOSIS

SYMPTOM DIAGNOSIS

An open or ground in the electronic spark timing
output circuit will result in the engine continuing to run,
but in ignition module control mode at a calculated tim-
ing value and the “Check Engine” light will not be
“ON.” If the electronic spark timing output circuit fault
is still present the next time the engine is restarted, a
Code 42 will be set and the engine will operate in the
ignition module control mode. This may cause poor per-
formance and reduced fuel economy.

How Code 42 Is Determined

The electronic spark timing output circuitry in the
electronic control module issues electronic spark timing
output pulses anyrime crankshaft reference signal input
pulscs are being received. When the ignition system is
operating in the ignition module mode (no voltage on
the bypass mode control circuit), the ignition module
grounds the electronic spark timing pulses sent from the
electronic control module. The ignition module will
remove the ground path for the electronic spark timing
pulses only after switching to the electronic spark timing
mode. (The electronic control module commands the
switching between ignition module and electronic spark
timing modes, via the bypass mode contro!l circuit 1o the
ignition module.)
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The electronic control module monitors its electron-
ic spark timing output, and expects to see no pulses on
the electronic spark timing output circuit when it has not
supplied the 5 volts on the bypass mode control circuit.

When the correct engine speed for electronic spark
timing operation is reached (more than 500 revolutions
per minute). the electronic control module applies
5 volts to the bypass mode centrol circuit, and the elec-
tronic spark timing pulses should no longer be grounded
by the ignition module. The electronic conirol module
constantly monitors its electronic spark timing output
circuit, and should “see” the electronic spark timing
pulses only when in the “electronic spark timing mode.”

If electronic spark timing output circuit is open,
the electronic control module will detect electronic
spark timing output pulses while attempting to start the
engine (in the ignition module mode} due 1o the ignition
module not being able to ground the electronic spark
timing pulses. Three things will occur: 1) a Code 42 will
set; 2) the electronic control module will not apply 5
volts to the bypass mode control circuit, and 3) the
engine will start and run in the ignition module control
mode.

If electronic spark timing output circuit is
grounded, the electronic control module would not
detect a problem until the change to electronic spark
timing mode happens. When the electronic control mod-
ule applies 5 volts to the bypass mode control circuit,
the ignition module will switch to the electronic spark
timing mode. If the electronic spark timing output cir-
cuit is grounded, there would be no electronic spark tim-
ing pulses for the ignition module to trigger the ignition
coils with and the engine may falter. The electronic con-
trol module will quickly revert back to the ignition mod-
ule mode (turn “OFF" the 5 volts on the bypass mode
control circuit), Code 42 will set, and the ignition sys-
tem will operate in the ignition module control mode
until the fault is corrected and the engine is stopped and
restarted.

If bypass mode control circuit is open -OR-
grounded, the ignition module can not switch to the
electronic spark timing mode. In this case, the electronic
spark timing pulses will stay grounded by the ignition
module, and Code 42 will be set. The engine will start
and run in the ignition module mode.

Results of Incorrect Operation

An open or ground in the electronic spark timing or
bypass mode control circuit will set a Code 42. If a fault
occurs in the electronic spark timing output circuit when
the engine is running, the engine may falter or quit run-
ning but will restart and run in the ignition module
mode. A fault in either circuit will force the ignition sys-
tem to operate on ignition module mode timing, which
will result in reduced performance and fuel economy.

The electronic control module uses information
from the manifold absolute pressure and coolant temper-
ature sensors in addition to revolutions per minute to
calculate the main spark advance values as follows:

more advance

High revolutions per minute .................

Low manifold absolute pressure volts

(low engine l0ad) ..........ccooevvvcviiiinnnene. more advance

Cold enGINe.....covvviriiie e more advance

less advance

Low revolutions per minute..................

High manifold absolute pressure volts.. less advance

(high engine load)
Hotenging.....ooceeveeeiinicviiniiicceeene = less advance

Therefore, detonation could be caused by incorrect
low manifold absolute pressure sensor output voltage or
incorrect high resistance in the coolant temperature sen-
sor circuit. Poor performance could be caused by incor-
rect high manifold absolute pressure output voltage or
incorrect low resistance in the coolant temperature sen-
SOr circuit. :
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1.9 ELECTRONIC CONTROL MODULE-
CONTROLLED INTAKE MANIFOLD
ELECTRIC HEATER

GENERAL DESCRIPTION

An intake manifold electric heating element (Figure
1.9-1) is used on the 1.7L throttle body injection engine
to provide a source of rapid heat to the engine intake
system during cold operation. Rapid heating is desirable
because it provides quick fuel evaporation, and a more
uniform fuel distribution which aids cold driveability,
and reduced exhaust emissions.

The heater is self-current limiting; as its temperature
increases, its resistance increases. Increased resistance
prevents thermal overheat, with a possible resultant
short to ground.

OPERATION

The manifold heater, mounted into the bottom of the
intake manifold directly under the throtde body injec-
tion unit, is switched “ON” and “OFF" by the clectronic
control module (Figure 1.9-2).

The electronic control module switches “ON"" the
heater by grounding the manifold heater relay control
circuit when all the following conditions exist:

o Coolant temperature sensor input is less than 65°C.
AND
o Intake air temperature sensor input is less than
80°C.
AND
e Battery voltage is greater than § volts.

The above conditions arc present in a coid, running
engine with minimal accessory load.

The electronic control module switches “OFF” the man-
ifold heater after it has been “ON,” if any of the follow-
ing conditions exist:

¢ Coolant temperature sensor input is greater than or
equal to 65°C.
OR
e Battery voltage is less than 6 volts
o Intake air temperature input is greater thar 80°C.

The above conditions are present in a warm enging
and/or with a heavy electrical accessory load.

SPECIAL NOTE

The manifold heater draws a large amount of electri-
cal current when first energized, as much as 60 amps for
a few scconds. The current requirements quickly reduce
as the heating element warms and stabilizes at approxi-
mately 20 amps. The manifold heater is also energized
when the electronic control module is operating in the
“Diagnostic Mode.” This is described in “Diagnosis,”
Section “2”.

NS 14501

Figure 1.9-1 Intake Manifold Heater

NS 14503

Figure 1.9-2 intake Manifold Heater Location View
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1.10 ELECTRONIC CONTROL MODULE-
CONTROLLED AIR CONDITIONING

GENERAL DESCRIPTION

To improve idle quality and wide open throttle per-
formance, the air conditioning compressor is controlled
by the electronic control module (Figure 1.10-1).

The system is made up of an air conditioning
cycling switch, high-pressure switch, high coolan: tem-
perature switch, air conditioning compressor clutch con-
trol relay (relay 2), control unit relay (relay 1), con-
denser fan relay (relay 3), blower switch, the compres-
sor and instrument panel switch.

The electronic control module monitors the air con-
ditioning evaporative temperature cycling switch, and
the air conditioning instrument panel switch and regu-
lates the air conditioning compressor load on the engine
through the air conditioning compressor clutch control
relay.

The electronic control module can antcipate the air
conditioning compressor's load and will remove or
delay adding the load if:

e Throttle position sensor is above a set value or
angle.

* Coolant temperature sensor is above a set value or
temperature.

¢ The load already on the engine is above a set value
based upon vehicle speed and throttle position
angle.

* The engine exceeds a certain speed (high revolu-
tions per minute).

* The engine speed is too low to prevent a condition
that could cause the engine to stop.

Other Special Conditions:

The electronic control module will de-energize the
air conditioning clutch via the air conditioning clutch
control relay if the battery voltage is greater than 16.9
volts:

ELECTRONIC
CONTROL MODULE
AIR ] | =
CONDITIONING BATTERY
SWITCH
28 AMP ? \ BLOWER
SWITCH
gy AIR
Teund CONDITIONING
CONTROL UNIT
l 2 2
1 AIR CONDITHONING
. / RELAY #1
HIGH ENGINE
A HIGH/LOW COOLANT
PRESSURE TEMPERATURE 2-PIN AiR CONDITIONING
SWITCH SWITCH HARNESS CONNECTOR
D D U AIR CONDITIONING
b
{ 8 B8 AIR CONDITIONING
l 1 l > bl€4— s 8Lue 012] gliren
AIR CONDITIONING
AR ELECTRONIC
3 RELAY #3 l CONDITIONING CONTROL
AIR CONDITIONING HARNESS MODULE
. RELAY #2 2
I' 1]
= CONDENSOR .
FAN l- L
COMPRESSOR
- CLUTCH 1
j 5-29-92
= NS 14679

Figure 1.10-1 Electronic Control Module Controlled Air Conditioning Circuit
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1.13 CRANKCASE VENTILATION
SYSTEM

GENERAL DESCRIPTION

A crankcase ventilation system (Figure 1.13-1) is
used to provide more complete scavenging of crankcase
vapors. Unlike some ventilation systems, the throttle
body injection system does not supply fresh air to the
crankcase.

~ The crankcase ventilation system has two circuits,
a primary and secondary circuit. In both circuits the
gas and oil vapors from the crankcase are returned to
the combustion chambers through an oil separator locat-
ed on the engine block near the direct ignition system
module.

The primary circuit consists of a calibrated orifice
fitted into the throtde body injection unit. A small hose
runs from this orifice and into the oil separator. A larger
(secondary circuit) hose runs from the air cleaner to the
oil separator. These hoses make up the two (primary/
secondary) circuits of this system.

At idle all crankcase vapors are directed through the
primary circuit orifice (small hose), which will be expe-
riencing high manifold vacuum. Under heavy load or
wide open throttle conditions, a small amount of the
crankcase vapors are passed through the primary system
orifice. However, most of the gases pass through the
secondary system (large hose) into the air cleaner,
through the throttle body injection, and are bumed in the
combustion chamber.

RESULTS OF INCORRECT OPERATION
A plugged orifice or hoses may cause:

Higher than normal idle air control valve steps.
Oil leaks.

Oil in air cleaner.

Sludge in engine.

1 PRIMARY QRCUIT
2 SECONDARY QRCUIT
3 OIL SEPARATOR

» 4 CRANKCASE VAPORS

S COMBUSTION CHAMBER
2-893
NS 14680

Figure 1.13-1 Crankcase Ventilation System
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1.14 THERMOSTATIC AIR CLEANER

GENERAL DESCRIPTION

PURPOSE

A heated intake air system is used to give good
driveability under varying climatic conditions. By hav-
ing a uniform inlet air temperature, the fuel system can
be calibrated to reduce exhaust emissions and to elimi-
nate throttle valve icing.

OPERATION

The THERMOSTATIC air cleaner operates by heat-
ed air and a wax pellet motor similar to the one which
operates the engine coolant thermostat. Air can enter the
air cleaner from outside the engine compartment or from
a heat stove built around the exhaust manifold.

¢ Hot Air Delivery Mode. When the temperature is
below 30°C, the wax pellet contracts and the
damper door will be shutting off outside air and
allowing only heated air from the exhaust manifold
to enter the air cleaner.

e Outside Air Delivery Mode. When the temperature
is above approximately 55°C, the damper door
drops down and only outside air enters the air cieaner.

e Regulating Mode. Between approximately 30°C and
55°C the damper door allows both heated and out-
side air to enter the air cleaner.

RESULTS OF INCORRECT OPERATION

e Hesitation during warm-up can be caused by:
- Heat stove tube disconnected.
— Door tension spring not operating.
- Wax pellet not operating.
~ Damper door does not move.
- Missing air cleaner to throttle body injection seal.
- Loose air cleaner.
e Lack of power, sluggish, pinging (spark knock or
detonation), on a hot engine can be caused by:
- Damper door does not open to outside air.

THERMOSTATIC AIR CLEANER FUNCTIONAL
CHECK

1. Inspect system to be sure heat stove tube is con-
nected.

2. Check damper door in air cleaner for freedom of
movement.

3. Check damper door tension spring is attached, and
pulling the damper door to the wax pellet actuator.

4. Check for presence and condition of air cleaner to
throtde body injection gasket and cover seal.

5. With air cleaner assembly installed, engine not run-
ning, damper door should be open to heat stove air
when engine is cold.

6. Start engine. Watch damper door in air cleaner
snorkel. When engine is first started, damper door
should be closed to outside air. As air cleaner warms
up (this will take several minutes depending on tem-
perature), damper door should open slowly to allow
outside air in.

Figure 1.14-1 THERMAC Air Cleaner - Wax Peliet Operated
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2. DIAGNOSIS

INTRODUCTION

Diagnosing the electronic fuel injection and engine
management system is fairly straightforward if you use
a sound diagnostic procedure.

The first and foremost order of importance, for diag-
nosing a problem with any type of system, is to under-
stand how that system is supposed to normally operate.
Whether it is an automotive system, a heating system for
a building, or even a human biological system like your
heart or lungs, before attempts are made to repair a
problem, it is crucial to understand what is normal and
what is not normal.

In other words, to be effective in diagnosing and
repairing problems with the electronic fuel injection and
engine management system, it is imporntant that you pos-
sess a good working knowledge of the system.

Having the proper diagnostic tools and reference
materials available, and attendance at training schools is
a good method for planning to succeed when diagnosing
problems or malfunctions with the engine management
system.

This manual has a section specifically written to
help in understanding how the system normally oper-
ates. The first section of this manual, Section “1”, titled
“General Description and System Operation,” is a good
place to begin your understanding of nomal system and
component operation. Make sure you lake the time 10
read the material contained at least once.

The Importance of Mechanical Systems

Don’t forget, undemeath all the wiring, electronics,
sensors, and actuators is a basic internal combustion
engine. The fuel injection and engine management sys-
tem assumes that all of the engine’s mechanical systems
are functioning properly. As a reminder,’here are a few
“basic engine” items that might cause conditions that
could be blamed incorrectly on the “‘slectronics,” the
engine management system:

Low compression

Vacuum leaks

Exhaust system restrictions

Incorrect valve timing caused by worn parts or
incorrect assembly

Poor quality fuel

Ignored regular maintenance intervals

The Importance of Having the
Special Diagnostic Tools

There are certain special diagnostic tools that are
called out in the diagnostic procedures and charts. These
tools are designed for specific diagnostic uses, and the
service manual procedures and charts that call for their
use are written to require having these tools available. If
the spectal diagnosdc tools are not used where indicat-
ed, most efforts to accurately diagnose problems with
the engine management system will be extremely diffi-
cult, if not impossible. These special diagnostic tools
have been carefully designed and selected, and are
available as a diagnostic tool kit through Kent-Moore
SPX Corporation. Address, FAX, and phone numbers
are supplied in Section 6 - “Special Tools,” of this man-
ual.

As to special tools, it is important to remember that
none of the special diagnostic tools will make you into a
diagnostic genius. No tool will ever replace human
intellect. Tools can’t perform a diagnosis for you, and
they don’t eliminate the need for diagnostic charts and
service procedures. All of the special diagnostic tools
are just that—tools.

Tools are used to help perform various tasks. Some
tools, such as the Tech 1 diagnostic tool or the digital
volt-ohm-amp multimeter, allow us a way to examine
what is happening in an electrical or electronic circuit.
The Tech 1 diagnostic tool is by itself a small handheld
computer, and communicates with the electronic contro}
module. The Tech 1 allows us a way of “seeing” what
the electronic control module is interpreting from its
various input signals, and a “window” to observe what
commangds are being sent to the various devices that are
controlled and operated by the electronic control module.

Knowledge required

It is NOT required that you fully understand how elec-
tronics and computers operate. What is required is a
basic working knowledge of applied electrical theory,
such as voltage, current, resistance, and what happens in
an “‘open” circuit, and what happens in a “‘shorted” cir-
cuit. You should also be familiar with interpreting a sim-
ple wiring diagram. Also, you should be familiar with
how to use a digital volt-ohm-amp multimeter in various
situadons. Of course, it is assumed that you have a good
understanding of how a basic automotive engine oper-
ates.
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The engine used in this vehicle has controls to
reduce exhaust emissions while maintaining good drive-
ability and fuel economy.

An electronic control module is the heart of this
contro} system and has sensors used to get information
about engine operation and about the various systems it
controls. Details of basic operation are covered in Sec-
tion ‘17, “General Description and System Operation.”

The electronic control module has the ability to do
some diagnosis of the engine management. When it
finds a problem, it tums “ON" a “CHECK ENGINE”
light on the instrument panel, and a trouble code will be
stored in the electronic control module memory. This
does not mean that the engine should be stopped right
away, but that the cause of the light coming “ON”
should be checked as soon as reasonably possible.

DIAGNOSIS PROCEDURE

This portion of Section “2”, “Diagnosis™ of the
manual is divided into S parts. They are:

INTRODUCTION. This contains general informa-
tion about how to use this section.

“A™ SECTION AND “A-_” CHARTS. This is
where all diagnostic procedures begin. It contains: the
all-important “DIAGNOSTIC CIRCUIT CHECK™;
charts about the “Check Engine” light; what to do if the
engine will not run; and other general chans.

TROUBLE CODE CHARTS. If the DIAGNOSTIC
CIRCUIT CHECK reveals a trouble code set in the elec-
tronic control module’s memory, this is where the indi-
vidual trouble codes are diagnosed. If more than one
trouble code is stored, always starnt with the lowest num-
ber before going to the next higher trouble code.

“B" SECTION, DRIVEABILITY SYMPTOMS. If
no trouble code is stored, or a code is stored but proves
to be only an intermittent condition, this part will help
the mechanic to find the problem. Again, all diagnostic
procedures must begin with the DIAGNOSTIC CIR-
CUIT CHECK.

“C” SECTION AND “C-_" CHARTS (Component
Systems). This part contains general remove and replace
information about the individual components in the
engine control system. It also contains service informa-
tion about those components. This is where you would
look to find information on: the ignition system; intake
manifold electric heater system; the fuel injector; the air
conditioning electrical control system; and so on.
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2.1

DIAGNOSTIC PRECAUTIONS

The following requirements must be observed when working on vehicles:

wn & W NN -

fo

10.

11.

12.

13.

. Before removing any electronic control module system component. disconnect the battery ground cable.

. Never start the engine without the battery being solidly connected.

. Never separate the battery from the on board electrical system while the engine is running.

. When charging the barntery, disconnect it from the vehicle’s electrical system.

. Never subject the electronic control module to temperatures above 80°C, i.e. paint oven, Always remove control

unit first if this temperature is t0 be exceeded.

. Ensure that all cable hamess plugs are connected solidly and that battery terminals are thoroughly clean.
. The engine management system hamness connectors are designed to fit only one way; there are indexing tabs and

slots on both halves of the connector. Forcing the connector into place is not necessary if it is installed with the
proper orientation. Failure to match the indexing tabs and slots on the connector can cause damage to the connec-
tor, the module, or other vehicle components or systems.

. Never connect or disconnect the electronic control module connectors when the ignition is switched “ON.”
. Before attempting any electric arc welding on the vehicle, disconnect the battery leads and the electronic control

module connectors.

When steam cleaning engines, do not direct the steam cleaning nozzle at electronic control module system com-
ponents. If this happens, corrosion of the terminals can take place.

Use only the test equipment specified in the diagnostic charts; other test equipment may give incorrect results or
damage good components.

Make all voltage measurements using a digital voltmeter with an internal impedance rating of at least 10 million
ohms per volt (10 mQ/volt).

When a test light is specified, a “low-power” test light must be used. Do not use a high-wattage test light (i.e.:
Headlight). While a particular brand of test light is not suggested, a simple check on any test light will ensure it is
safe for electronic control module circuit testing. Connect an accurate ammeter (such as the high-impedance digi-
tal multimeter) in series with the test light, and power the test light-ammeter circuit with the vehicle battery.

If the ammeter indicates /ess than 1/4 amp current flow (.25 A or 250 ma), the test light is SAFE to use.
If the ammeter indicates more than 1/4 amp current flow (.25 A or 250 ma), the test light is NOT SAFE to use.

14.

DC AMPS
TEST UGHT BATTERY
] z
® o
9~ ol
C J

Electronic components used in control systems are ofien designed to carry very low voltage, and are very suscep-
tible to damage from electrostatic discharge. It is possible for less than 100 volts of static electricity 1o cause dam-
age 10 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:

o Do Not touch the electronic control module connector pins or soldered components on the electronic control
module circuit board. Never disassemble the elcctronic engine control module metal case, except for the cali-
brator cover.

e When handling an engine calibrator, do not remove the integrated circuit from carrier.
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2.2 DIAGNOSTIC GENERAL
DESCRIPTION

The diagnostic charts and functional checks in this
manual are designed to locate a faulty circuit or compo-
nent through logic based on the process of elimination.
The charts assume the vehicle functioned correctly at
the time of assembly and there are no multiple failures.

The electronic control module performs a continual
self-diagnosis on certain control functions. This diag-
nostic capability is aided by the diagnostic procedures in
this manual. The electronic control module’s language
for communicating the source of a malfunction is a sys-
tem of diagnostic codes. The codes are two digit num-
bers that range from 12 to 55. When a malfunction is
detected by the electronic control module, a code is
stored/logged and the ““Check Engine” light is turned
“ON.”

"CHECK ENGINE” LIGHT

The light is in the instrument panel and does the fol-
lowing:

o It tells the driver a problem has occurred and the
vehicle should be taken for service as soon as rea-
sonably possible. /r does NOT mean the engine
should be stopped.

« It displays diagnostic “Codes” stored by the elec-
tronic control module which help the technician
diagnose system problems.

As a bulb and system check, the light will come
“ON" with the ignition “ON,” and the engine not run-
ning. When the engine is started, the light will tum
“OFF.” If the light remains “ON,” the self-diagnostic

system has detected a problem. If the problem goes
away, the light will tum “OFF” in most cases after 10
seconds, but a diagnostic code will be stored in the elec-
tronic control module’s memory.

When the light remains “ON" while the engine is
running, or when a malfunction is suspected due to a
driveability or emissions problem, a8 “Diagnostic Circuit
Check” must be performed. The procedures for these
checks are given in “Diagnostic Charts,” Section
“2.9A". These checks will expose malfunctions which
may not be detected if other diagnostics are performed
out of order.

INTERMITTENT “CHECK ENGINE” LIGHT

In the case of an “intermittent” problem, the *“Check
Engine” light will tum “ON” for at least ten (10) sec-
onds and then will tum “OFF.” However, the matching
code will be stored in the memory of the electronic con-
trol module until the battery voltage to the electronic
control module has been removed or the Tech 1 diagnos-
tic tool has been used to *‘clear codes.” When unexpect-
ed codes appear during the code reading process, one
can assume these codes were set by an intermittent mal-
function and could be helpful in diagnosing the system.

An intermittent code may or may not re-set. If it is
an intermittent failure, a Diagnostic Code Chart is not
used. Consult the “Diagnostic Aids” on the page facing
the diagnostic chant corresponding to the intermittent
diagnostic code. “Symptom Charts,” Section “2.9B”
also covers the topic of “Intermittents.” A physical
inspection of the sub-system often will reveal the prob-
lem.

1 TERMINAL “B”
DIAGNOSTIC TEST TERMINAL

2 TERMINAL A"
GROUND TERMINAL

\ NS 13194

Figure 2.2-1 Assembly Line Data Link Location View
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READING CODES

The provision for communicating with the electron-
ic control module is the assembly line data link connec-
tor (see Figure 2.2-1). The assembly line data link con-
nector is used by the assembly plant to receive elecron-
ic control module information, and to check the engine
before the vehicle leaves the plant. The code(s) stored in
the electronic control module’s memory can be read
either through a Tech 1 (a handheld diagnostic tool
plugged into the assembly line data link connector), or
by counting the number of flashes of the “Check
Engine” light when the diagnostic “test” terminal “B" of
the assembly line data link connector is grounded. The
assembly line data link connector terminal “B” (diag-
nostic “‘test” terminal) is the second terminal from the
right of the assembly line data link connector’s top row.
The terminal is most easily grounded by connecting it to
terminal “A” (connected to engine ground), the terminal
to the right of terminal “B” on the top row of the assem-
bly line data link connector.

Once terminals “A> and “B” have been connecled,
the ignition switch must be moved to the “ON" position,
with the engine NOT RUNNING. At this point, the
“Check Engine” light should flash Code 12 three times
consecutively. This would be the following flash
sequence: “flash, pause, flash-flash, long pause, flash,
pause, flash-flash, long pause, flash, pause, flash-flash.”
Code 12 is not a trouble code, Code 12 merely indicates
that the electronic control module’s diagnostic system is
operating. If Code 12 is NOT indicated, a problem is
present within the diagnostic system itself, and should
be addressed by consulting the “Diagnostic Circuit
Check” chart in “Diagnostic Charts,” Section “2.9A™.

Following the flashing of Code 12, the “Check
Engine” light will flash any trouble codes three times if
any diagnostic trouble codes are present, or it will sim-
ply continue to flash Code 12. If more than one diagnos-
tic trouble code has been stored in the electronic control
module’s memory, the codes will flash from the lowest
to the highest, with each code displayed three times.

CLEARING CODES

To clear the codes from the memory of the electronic
control module, either to see if the malfunction will
occur again or because repair has been completed, there
are two methods. Either the electronic control module

power feed must be disconnected for at least ten (10)
seconds, or the Tech 1 diagnostic tool also has the abili-
ty to “‘erase” the diagnostic trouble codes from the elec-
tronic control module’s memory without disconnecting
the barery or any fuses. The electronic control module
power feed can be disconnected by removing the nega-
tive battery terminal. (When the battery terminal is dis-
connected, other on-board memory data, such as preset
electronic radio tuning, is also lost.)

NOTICE: To prevent electronic control module
damage, the ignition must be “OFF" when discon-
necting or reconnecting electronic control module
power.

DIAGNOSTIC DISPLAY MODE

When the diagnostic “test” terminal is grounded (assem-
bly line data link terminal “B” connected to “A”) with
the ignition “ON” and the ENGINE “STOPPED,” the
system will enter what is called the “Diagnostic Dis-
play” mode. (This can also be done by using the Tech 1
tool in the “F1: Field Service” mode, but with the
engine not running.) In this mode the electronic control
module will:

1. Display a Code 12 by flashing the “Check Engine”
light (indicating the system is operating correctly).

2. Display any stored codes by flashing the *“Check
Engine” light. Each code will be flashed three times,
then Code 12 will be flashed again. If no other
codes are in the electronic control module’s memo-
ry, Code 12 will continue to flash as long as the
diagnostic display mode is active.

3. Energize the intake manifold heater relay, air condi-
tioning clutch control relay and evaporative canister
purge solenoid. This allows checking circuits which
may be difficult to energize without driving the
vehicle and being under particular operating condi-
tions. These relays and solenoids will remain ener-
gized as long as the electronic control module is in
the “Diagnostic Display” mode, including the intake
manifold electric heater relay, which causes a high
electrical load due to the manifold heater operating
current.

4. Command the idle air control valve to fully extend
to ils zero-step position, shutting the idle air passage
in the throwle body.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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FIELD SERVICE MODE

If the diagnostic “test” terminal is grounded, or
“Field Service” mode is selected from Tech | with the
ENGINE RUNNING, the system will enter the “Field Ser-
vice” mode. In this mode:

I. The “Check Engine" light will not flash malfunction
codes. It will flash in a different manner, telling the
technician if the fuel control system is operating in
the "Open Loop” or “Closed Loop™ mode. If in the
“Closed Loop” mode, the flashing of the light will
indicate if the exhaust is too rich, too lean, or in
control. The explanation of each of the 4 possibili-
ties follow.

1A. Flashing “Open Loop” - The “Check Enginc”
light will flash “ON" and “OFF" 2.5 times per
second (5 times every 2 seconds).

IB. Flashing “Closed Loop” with fuel system
operating ‘normally - The “Check Enginc”
light will flash “ON’" and “OFF" at a ratc of
once per second.

1C. Flashing “Closed Loop” but oxygen sensor
input indicates a lean exhaust - The “Check
Engine” light will be "OFF" most or all of the

time.

1D. Flashing “Closed Loop” but oxygen sensor
input indicates a rich exhaust - The “Check
Engine” light will be “ON" most or all of the

time.

2. The electronic spark timing is fixed at 10° before
top dead center when engine revolutions per minute
is less than 2,000.

3. The idle air control valve is commanded 10 a fixed
number of steps.

4. Prevent any new diagnostic trouble codes from slor-
ing into memory.

See Sections “1.1” or “2.3” for additional informa-
tion on electronic control module modes of operation.

ELECTRONIC CONTROL MODULE ADAPTIVE
LEARNING ABILITY

The electronic control module has a “‘learning’ abil-
ity which allows it Lo make corrections for minor vana-
lions in the engine management system (o improve
driveability. If the banery is disconnected to clear diag-
nostic codes or for other repair, the “leamning” process
resets and begins again. A change may be noted in the
vehicle's performance. To “teach” the vehicle, ensure
that the engine is at operating temperature. The vehicle
should be driven at part throttle, with moderate accelera-
tion and idle conditions until normal performance
returns.

All diagnostic procedures must always begin with
the “DIAGNOSTIC CIRCUIT CHECK.”

Diagnostic procedures must begin with the “Diag-
nostic Circuit Check,” which represents an organized
approach for identifying system problems.

The “DIAGNOSTIC CIRCUIT CHECK" makes an
initial check of the system, and then will direct the
mechanic to other charts in the book. It must be used as
a starting point for all procedures. The entire book is set
up in a specific order, that is, the “DIAGNOSTIC CIR-
CUIT CHECK"” will lead the mechanic to other charts,
and those charts may lead to still other charts. THE
SEQUENCE MUST BE FOLLOWED. The engine control
system uses many input signals and controls many out-
put functions. If the correct diagnostic sequence is not
followed, incorrect diagnosis and replacement of good
parts may happen.

Diagnostic charts incorporate diagnosis procedures
using a Tech 1 “Scan” tool where possible. This Tech 1
“Scan” tool is a small hand-held computer in itself. Its
job is to give information to a mechanic about what is
happening in the engine management sysiem.

The assembly line data link connector is used by the
assembly plant 1o perform end of line tests. This connec-
tor can also be used by mechanics to monitor certain
inputs and outpuls as seen by the electronic control
module. The Tech 1 “Scan” tool reads and displays the
information (serial data) supplied to the assembly line
data link connector from the electronic control module.
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DIAGNOSIS PROCEDURE

In response to the “Check Engine” light or an owner
complaint relating to engine performance,

ALL FAULT FINDING SHOULD FOLLOW THE
DIAGNOSIS CHARTS,

BEGINNING WITH THE
DIAGNOSTIC CIRCUIT CHECK!
DIAGNOSTIC CIRCUIT CHECK

After the visual/physical underhood inspection,
the “Diagnostic Circuit Check” in Section “2.9A" is
the starting point for all diagnostic procedures or
finding the cause of an emissions test failure.

The correct procedure 10 diagnose a problem is 1o
follow three basic steps.

1. Are the on-vehicle diagnostics working? This is
determined by performing the “*Diagnostic Circuit
Check.” Since this is the starting point for the diag-
nostic procedures or finding the cause of an cmis-
sions test failure, always begin here.

[f the on-vehicle diagnostics aren't working, the
“Diagnostic Circuit Check” will lead to a diagnostic
chart. If the on-vehicle diagnostics are working cor-
rectly, the next step is:

2. 1Is there a code stored? If a code is stored, go
directly to the numbered code chart. This will deter-
mine if the fault is still present. If no code is stored,
then:

3. Observe Serial Data information transmitted by
the electronic contro! module. This involves rcad-
ing the information available on the assembly linc
data link/Scrial Data Stream with a Tech 1 “*Scan”
tool. Information on this ool and the meaning of the
various displays can be found in the succeeding
paragraphs. Typical data readings under a particular
operating condition can be found in: Section
“2.9A", “Diagnostic Charts™ - Tech 1 “Scan” Tool
Typical Data Values.
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2.3 TECH 1 “SCAN” TOOL
DESCRIPTION

TECH 1 “SCAN” TOOL

The electronic conirol module can communicate a
variety of information through assembly line data link
cennector terminal "M This data i1s transmitted at a
high frequency which requires a Tech 1 "Scan” tool for
interpretation.

TECH 1 “SCAN"” TOOL EXPLANATION

To explain how the “Scan” tool works, let’s think
for a minute about how a television works. A television
1s an electronic device that receives and processes infor-
mation. and sends out information in a form that can be
undcrsiood by the person watching it. The television
receives a signal (from a transmitting station) that s not
usabie to the person. The television processes it, then
sends the signal to a screen. The person can then see the
informadon that the television transmitting station sent
out. The “Scan” tool is like the television because it also
processes information, sent to it by the electronic con-
trol module. The information is sent out of the elcctronic
control module to the assembly line data link connector
terminal "M, The “Scan’ tool plugs into the assembly
linc data link connector, and the information is sent to
the tool on its cable. The “Scan” tool processes the
informauon, and “sends™ the signal 10 a display screcn
on the tool. Just like a television, you can select which
“station” that you want to see. The difference is instead
of seeing the picture on a television, you ‘“‘see” the dis-
play screen, and the “'stations’ that you can select on
a "Scan” tool are the different input and output signals
that are being processed by the electronic control
module.

TECH 1 “SCAN"” TOOL USES

The “Scan™ tool is a useful and quick way ol com-
paring operating parameters of a poorly opcerating
engine with a known good one. For example, a sensor
may shift its value but not set a code. Comparison with a
known good vehicle may uncover this problem.

The **Scan” 100l allows a quick check of sensors and
switches which are inputs 1o the electronic control mod-
ule. The electronic control module in the vehicle sends
out information 1o the “Scan” tool at a very fast rate, and
the display on the ool can update quicker than a digital
voltmeter. The “Scan” tool allows a mechanic to manip-
ulate winng hamesses or components under the hood
while observing the "*Scan” readout. This can hclp in
locating intermintent connections.

TECH 1 “SCAN" TOOL USE WITH
INTERMITTENTS

The Tech 1 “Scan” 100l allows manipulation of
wiring hamesses or components under the hood with the
engine not running, while observing the Tech 1 “Scan”
tool readout.

The Tech 1 “Scan” tool can be plugged in and
observed while driving the vehicle under the condition
when the “Check Engine” light tums “ON" momentarily
or when the engine driveability is momentarily poor. If
the problem seems to be related to certain parameters
that can be checked on the Tech 1 “Scan” tool, they
should be checked while driving the vehicle. If there
does not seem 10 be any connection between the prob-
lem and any specific circuit, the Tech 1 “Scan’ tool can
be used to monitor each parameter, watching for a pen-
od of time (o see if there is any change in the readings
that indicates intermittent operation.

The Tech 1 “Scan” ool can capture and store data
when the problem occurs, so it can be played back at a
slower rate to determine what happened to the system.
This is called the “SNAPSHOT™ mode.

The Tech 1 “Scan™ tool is an easy way 10 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 code. Com-
paring the sensor’s readings with those of a known good
vehicle may uncover the problem.

The Tech 1 “Scan” tool saves time in diagnosis and
helps to prevent the replacement of good parts. The key
10 using the Tech 1 *“Scan” tool successfully is the tech-
nician’s ability to understand the system being diag-
nosed, as well as understanding the Tech 1 “Scan” tool
operation and limitations. The technician should read
the Tech 1 operating manual to become familiar with the
Tech | operation.

ADDITIONAL TECH 1 FUNCTIONS:

“SNAPSHOT"

The Tech 1 tool has the ability to capture and store
data parameters as they occur. This data can then be
replayed and studied to help you locate current and
intermittent problems.

“MISCELLANEOUS TESTS”

The Tech 1 *Scan” tool also has the ability 1o send
signals 10 the electronic control module, instructing the
electronic control module 10 perform various functions
or tasks.
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This provides a quick way to determine if a device is
operational or not. Also included is a command 1o erase
all stored diagnostic trouble codes from the electronic
control module’s memory.

Briefly stated, one of the Tech 1 menu selections is
called “MISCELLANEOQUS TESTS.” After making that
selection, other menu selections can be chosen. Each
one is descnibed below.

OUTPUT TESTS

¢ Intake manifold heater relay "ON” and “OFF”
control. Recommend to observe “SYSTEM VOLT-
AGE" while commanding the manifold heater to
cycle "ON” and "OFF.” System voltage should
decrease slightly when the manifold heater is “"ON,”
due to large current draw.

s Air conditioning compressor clutch control relay
“ON" and "OFF" command can be initialed. Lisicn
for the compressor cluich engagement with the
engine at idle and air conditioning controls in the
“ON"" position.

e “Check Engine” lamp "ON"" and “"OFF” control.

e Evaporative Emissions storage canister solenoid
“ON" and “OFF" control. Recommended to operate
engine until fully warm, then observe "CLOSED
LOOP FUEL ADJUSTMENT" as "EVAP SOLE-
NOID" is cycled "ON" and “OFF.” Percentage of
fuel adjustment (XX%) should quickly change as
canister is purged of fuel vapors,

IDLE SYSTEM

o Idte control: To exercise the ldle air control motor,
by changing the “desired idle speed” up or down.
The idle air control valve should track this com-
mand, and engine speed should follow up or down if
the idle air control valve is functioning properly.

¢ Idle reset: To reset the idle air control valve. Should
cause the idle air control valve to fully extend o the
zero (0) step, fully shut position, then retract 10 a
known position.

OCTANE ADJUST

o This function instructs the electronic control module
to “read, store, and use” the current value of the
octane adjustment potentiometer input signal. This
adjustment is usually set at the factory to allow
using high octane fuel. An adjustment would be per-
formed if the customer desires to use low octane
fuel. When the Tech 1 is not commanding this func-
tion, the octane adjustment input signal from the

potentiometer is ordy used to determine if the circuit
is good or faulty. Refer to CHART C-15, “Octane
Adjustment,” for further information.

CLEAR CODES

¢ This function will erase all stored diagnostic trouble
codes from the electronic control module’s memory,
without the need to either disconnect the battery or
remove power from the electronic control module.

CRANK TEST

This is a special test that monitors and records the
engine cranking speed (revolutions per minute}, bat-
tery voltage while cranking, and could be useful in
diagnosing a “hard start” engine that might be due
10 low engine cranking speed.

TECH 1 “SCAN” TOOL LIMITATIONS

The Tech 1 “Scan” tool must receive the signal from
the electronic control module in order to display any
usable information. If the electronic control module
sends no signals o the assembly line data link diagnos-
tic connector, or the connection to the Tech 1 is defec-
tive, the Tech 1 “Scan” tool will only display, “NO
DATA. RESELECT OR TURN “OFF“ AND CHECK
ASSEMBLY LINE DATA LINK CONNECTOR.” The
“DIAGNOSTIC CIRCUIT CHECK?" instructs the
mechanic what to do if this happens.

The Tech 1 “‘Scan” tool has a few limitations. If the
Tech 1 “Scan” tool is displaying an electronic control
module “output” function, it displays only the command
given by the electronic control module. That does not
mean that the desired action took place. This is similar
to the dashboard gearshift indicator on a vehicle with an
automatic transmission. Just because the gearshift point-
er indicates the transmission is in “drive” gear does not
mean that the transmission is actually in that gear. To be
sure, you must check the linkage and adjustment at the
transmission. When using the Tech 1 “Scan” tool to
obscrve one of the electronic control module “output”
functions, such as intake manifold heater, idle air con-
trol valve, or canister purge, the mechanic must not
assume the indicated is the same as the actual. If the
Tech 1 “Scan” tool is displaying manifold heater as
being "ON,” but the manifold heater relay is disconnect-
ed or defective, or if the heater element is bumt out, the
electronic control module has no way of knowing it. The
display may indicate the command is “ON,” but the
device may not be operating!

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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The Tech 1 “Scan” tool saves time in diagnosis and
helps to prevent the replacement of good pans. The key
to using the “Scan” tool successfully for diagnosis is the
technician’s ability 10 understand the sysiem being diag-
nosed, as well as an understanding of the Tech I “Scan”
tool’s limitations.

The following information will describe all of the
Tech 1 “*Scan” tool mode FO data list displays, and how
they help in diagnosis.

With an understanding of the data the Tech 1 “Scan™
tool displays, and knowledge of the circuits involved,
the Tech 1 “Scan” tool is useful in gening information
which is difficult or impossible to get with other
methods.

The Tech I “Scan” tool does NOT make using diag-
nostic charts unnecessary, nor can it tell you exactly
where a problem is in a circuit. Most diagnostic charts
incorporate diagnesis procedures that require the usc of
a Tech 1 “Scan™ tool.

Figure 2.3-1 Tech 1 “Scan” Tool

DIAGNOSTIC MODES

The electronic control module and the Tech 1 tool
have various modes for communicating information
between themselves. The following describes system
operation in the different modes.

DIAGNOSTIC DISPLAY MODE

1. Ignition “ON,” engine not running.

2. Tech | inthe “F1: Field Service” mode. but with the
engine not running. (This can also be donc without
the Tech 1 by using a jumper wire to connect the
assembly line data link connector terminals "A” and
“B” together.)

When in the diagnostic display mode, these actions
take place:

e “Check Engine” light flashes codes.
¢ Cenain solenoids and relays are energized.

o Idle air control valve moves to its fully extended
position, closing the idle air passage in the throttle
body injection unit.

s Diagnostic trouble codes cannot be stored.

FIELD SERVICE MODE

Similar to “Diagnostic Display” mode, except with
the engine running.

1. Engine running.

2. Tech 1 in the “FI: Field Service” mode. (This can
also be done without the Tech | by using a jumper
wire 10 connect the assembly line data link connec-
tor terminals “A” and *'B" together.)

When in the “Field Service” mode, these actions
take place:

e Electronic spark timing will be fixed at 10° before
top dead center when engine revolutions per minute
are less than 2,000.

¢ [dle air control valve will be commanded to a fixed
position.

¢ In the “Field Service” mode, the “Check Engine”
light will flash in a different manner. Refer to “Field
Service” mode explanation on Page 2-6 for informa-
tion aboul how the “Check Engine” light will flash
in this mode.

TECH 1 “ FO: DATA LIST” PARAMETERS
TECH 1 “FO: DATA LIST”

When the Tech 1 tool is connected and the FO data
list mode is selected, the data parameters are displayed
in pairs.

The Tech 1 has preprogrammed data pairs. If cus-
tom dala pairs are desired, any individual parameter can
be paired with any other parameter. Refer to the Tech 1
owner’s manual for further information about selecting
customized data parameter pairs.

ENGINE 5PEED

Displays the electronic control module’s interpreta-
tion of actual engine revolutions per minute, as received
from the crankshaft reference input signal.
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Often useful to detect if extra reference pulses are sus-
pected. A sudden high engine speed indication while at
a steady throttle would indicate electrical interference in
the crankshaft reference input signal circuit. This inter-
ference is usually caused by electronic control module
wires too close to ignidon secondary wires or an open
crankshaft reference low Circuit 58 wire.

DESIRED IDLE

While the engine is idling the electronic control
module is controlling idle speed. Desired idle is the
closed throttle engine speed that is commanded by the
electronic control module.

COOLANT TEMPERATURE

Displays the electronic control module’s interpreta-
tion of coolant temperature in the engine. The coolant
temperature sensor is mounted in the engine and is
wired to the electronic control module. The electronic
control module monitors the difference in voltage
between two terminals, and then converts the voltage to
a temperature shown in degrees Celsius. The reading
should read close to the air temperature when the engine
is cold, and rise as the coolant temperature rises. After
engine is started the temperature should rise steadily to
about 85°C-95°C then stabilize as the thermostat opens.

INTAKE AIR TEMPERATURE

Displays intake air temperature as interpreted by the
electronic control module. The intake air temperature
sensor is a thermistor and is mounted in the air cleaner.

THROTTLE POSITION

Displays the throttle position sensor signal input to
the electronic control module. Values will be in voltage
from which the electronic control module calculates the
throttle opening.

The display is the electronic control module’s inter-
pretation of the throttle position sensor input voltage.
With the throtile fully closed the voltage should be with-
in 0.25-1.25 volts and go up to about 4.5 volts at wide
open throttle.

THROTTLE ANGLE

Displays the electronic control module computed
throttle angle as a function of the throitle position sensor
input voltage (see above). 0% refers to a completely
closed throttle while 100% is wide open.

MANIFOLD ABSOLUTE PRESSURE

Displays the electronic control module’s interpreta-
tion of the intake manifold absolute pressure. Manifold
absolute pressure sensor output voltage range is from
zero to five volts, but the normal operating range is from
about 0.30 to 4.90 volts. This value on the Tech 1
“Scan” tool cannot change until the engine is started,
even though the actual manifold absolute pressure sen-
sor output voltage can change. With the engine running,
the voltage will be about 1-2 volts at idle. As engine
load increases, this voltage also increases.

BAROMETRIC PRESSURE

This parameter represents calculated barometric air
pressure, based on the signal from the absolute pressure
sensor when the ignition is first switched “ON™ before
the engine starts. The electronic control module can
update its baro pressure calculation when' the engine is
operating with the throttle nearly wide open at iow
engine speed. Because barometric air pressure depends
on altitude, it may vary from 105 kPa (at or below sea
level) to 60 kPa (4300 meters above sea level). On the
Tech 1, the calculated barometric pressure is displayed.

OXYGEN SENSOR VOLTAGE

Displays oxygen sensor voltage in millivolts. When
the sensor is cold this voltage will be close to 450 mV.
As the sensor’s electric heater begins to heat up the oxy-
gen sensor, the voltage will fluctuate between 100-900
mV when the engine is running. If the engine isn’t run-
ning but the ignition is “ON,” the oxygen sensor voltage
will slowly decrease to less than 200 mV.

EXHAUST GASES (RICH/LEAN)

This display will indicate if the electronic control
module is interpreting a “rich” or “lean” exhaust signal
from the oxygen sensor.

OXYGEN SENSOR READY (YES/NO)

This display will indicate whether or not the oxygen
sensor is in the “ready” state. “Ready” can also be inter-
preted as “‘up to temperature.”

“OPEN/CLOSED LOOP” FUEL CONTROL

Displays either “Open Loop™ or “Closed Loop™
depending on the state of the fuel control system. Time
since start up, oxygen sensor ready status and coolant
temperature all contribute to the change from “Open” to
“Closed Loop.”
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“CLOSED LOOP” FUEL ADJUSTMENT

This will display corrections made to the fuel injec-
tor pulse width based on the rich/lean indication from
the oxygen sensor signal. As with memory fuel adjust-
ment, the scale will be -99% to + 99%.

MEMORY FUEL ADJUSTMENT

Indicates what “state” the fuel correction is in. 0% is
the middle with no fuel being reduced from or added to
the injector pulse width calculations. If fuel is being
added to the system the display will read between +1%
and +99%. If fuel is being reduced the display will read
between - 1% and -99%.

MEMORY FUEL ADJUSTMENT CELL
This display will indicate which memory fuel cell is
currently being used.

AIR FUEL RATIO

The amount of air compared to the amount of fuel in
the air-fuel mixture commanded by the electronic con-
trol module. See “Stoichiometric Ratio™ in glossary.

POWER ENRICHMENT MODE ACTIVE?
(YES/NO)

The display will indicate whether or not the fuel
control system is in the power enrichment mode.

DECEL FUEL CUT MODE IN EFFECT? (YES/NO)

Display indicates when decel fuel cut off mode is in
effect.

EVAPORATIVE EMISSION CANISTER PURGE
CYCLE

Displays the pulse width modulation command
(0~100%) of the canister purge solenoid.

FUEL INJECTOR PULSE WIDTH

The injector pulse width is the length of time (in
milliseconds) the electronic control module is com-
manding the fuel injector on. Injector “ON" time is how
electronic fuel injection systems control fuel mixture
(air/fuel ratio). A longer “ON” time yields more fuel
delivered, and a richer mixture.

SPARK ADVANCE

Displays the final total spark advance delivered to
the spark plug.

OCTANE ADJUST

This will display the voltage that the electronic con-
trol module is interpreting from the octane adjust poten-
tiometer. This also displays the value of ignition timing
retard as it relates to the voltage mentioned above.

IDLE AIR CONTROL POSITION (0-255)

Displays the numbers that indicate what position the
electronic control module has commanded the idle air
control valve to be at. The electronic control module
moves the idle air control in steps and these steps are
what is displayed on the Tech 1 “Scan” tool. The num-
ber of “steps™ or “counts” indicate how far open or shut
the idle air passageway in the throttle body is. Larger
numbers mean a larger opening in the idle air passage-
way, and a higher idle speed should occur. After the
engine starts, the numbers should decrezase as the engine
warms to normal operating temperature. With the engine
idling in “neutral” and the air conditioning not “ON,”
the numbers should be between S and SO steps. Any-
thing that makes the engine work harder at idle will
cause this number to increase. Remember, this position
shows the electronic control module command. There is
no way to verify that the actual idle air control position
is equal to the command.

VEHICLE SPEED

Displays the electronic control module’s interpreta-
tion of vehicle speed, as received from the vehicle speed
sensor. If this position indicates no vehicle speed (zero),
but the speedometer shows otherwise, then a Code 24
will eventually set. Also useful in checking speedometer
accuracy.

RADIATOR FAN
This will display “NOT USED" on NIVA vehicles.

INTAKE MANIFOLD HEATER (“ON/OFF")
RELAY

This will display the (“ON/OFF™) status of the elec-
tronic control module control of this output.

SYSTEM VOLTAGE

This will display the voltage of the battery, as inter-
preted by the electronic control module from the termi-
nal which is connected to “Switched + 12V” from the
ignition switch.

VAZ SERVICE MANUAL THROTTLE 80DY INJECTION NIVA
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AIR CONDITIONING REQUEST (YES/NO)

Displays when the operator has requested air condi-
tioning The display is the electronic control module’s
interpretation of the air conditioning request input signal
to the electronic control module. The display will show
“YES” if the electronic control module has 12 volts on
this terminal, indicating that the electronic control mod-
ule has been requested to tum “ON"” the air conditioning
compressor clutch. The display will show “NO” if the
request signal is not received. The signal is a 12 volt sig-
nal from the air conditioning control switches.

Before the signal is received at the electronic con-
trol module, it must pass through the air conditioning
high-side high-pressure switch, and the air conditioning
cycling switch. If the switches are open the Tech 1 will
display “NO” even though the air conditioning request
switch is closed.

AIR CONDITIONING (“ON/OFF”) CLUTCH

The display will show the electronic control mod-
ule’s command to the air conditioning compressor con-
trol relay. It will show “ON" if the electronic control
module has commanded the relay 10 operate the com-
pressor, and “OFF” if the electronic control module has
not commanded the relay to operate the compressor.
Remember that the electronic control module command
to the control relay is just that, a command. Do not
assume that the compressor is running just because the
command says “ON.”

FUEL PUMP CIRCUIT (“ON/OFF")

Indicates whether or not the fuel pump circuit is
energized. This is a valuable display when diagnosing a
suspected fuel pump circuit failure.

CALIBRATION IDENTIFICATION

The programmable read only memory is located
inside the electronic control module and has information
on the vehicle’s weight, engine transmission, axle ratio
and other items specific to each vehicle. This identifica-
tion is used to determine if the engine calibrator is the
correct one for a particular vehicle.

TIME FROM START

Time from start is available and is a measure of how
long the engine has been running. If the engine stops,
time from start will reset to 0:00:00.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA
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2.4 UNDERHOOD LOCATION VIEW

1.7L THROTTLE BODY INJECTION

[J COMPUTER HARNESS

C1 Electronic Control Module

Q Assembly Line Data Link*

C3 Fuse/Relay Block*

C4 Cross Car Harness Connector*

G5 Fuel Pump to Electronic Controi
Module Connector*

C6 Maxi-Fuse*

MISCELLANEOQOUS

1 Fuel Fiiter
2  Fuel Pressure Tap*

*  Actual location may vary.

O CONTROLLED DEVICES

Fuel Injector

Idle Air Control Valve

Fuel Pump Relay*

ignition System Coils

Check Engine Light

Intake Manifold Heater Relay

intake Manifold Heater (Under

Throttle Body Injection Unit)

8  Fuel Pump (Under Access Panel in
Storage Area)

9  Evaporative Emission Canister

(mounted inside of the Engine

Compartment near the radiator)

NV AW N

N\ INFORMATION SENSORS

1

oV b w N

Crankshaft Position Sensor (Front of
Engine, near end of Crankshaft)
Manifold Absolute Pressure Sensor
Coolant Temperature Sensor
Throttle Position Sensor

Octane Adjust Potentiometer
Oxygen Sensor (mounted in Exhaust
Manifold below Throttle Body
Injection Unit)

intake Air Temperature Sensor
(mounted in Air Cleaner - not shown)
Vehicle Speed Sensor (mounted under
Vehicle to Transmission - not shown)

7-1-92
NS 14519

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2.5 FUSEBLOCK VIEWS

COLORS ARE SHOWN ON UNDERSIDE
OF FUSE HOLDER

FUSE IDENTIFICATION CHART

NUMBER COLOR
1 RED 4
2 BLACK 1 MAXI-FUSE
3 GREEN 2 MAXI-FUSE CONNECTOR
4 YELLOW 3 KICK PANEL

4 DRIVER'S DOOR
7-1-92
NS 13183 NS 13193
Maxi-Fuse Location View

1 FUSEBLOCK

2 STEERING WHEEL

3 DRIVER SIDE DOOR
NS 13184

Fuse Block Location View
VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-16 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

2.6 RELAY CALLOUT AND LOCATION VIEW

2 INTAKE MANIFOLD HEATER RELAY (BLACK)

=

3 IGNITION RELAY (BLUE)

NS 13185

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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ELECTRONIC
CONTROL MODULE
8 RED 81 ] BATTERY
BATTERY 7 RED 9 RED [c16] BATTERY
:" """""" b |
1
! —c/o—-,u-@—s GRAY/RED
! IGNITION |}
i SWITCH ' INSTRUMENT 6114
X bemieeo-- < PANELE
HARNESS
ENGINE CONNECTOR IGNITION RELAY
GROUND (blue connector)
310
76 17 BROWN
RED E a
=== PINK
b INTAKE MANIFOLD HEATER
SOA | FUSE (MAXI-FUSE) r.
Located near electronic b b {
control module 15A 15A 1SA
T O O
!
ENGINE HARNESS Y4 R Y
FUSE PANEL
_-!’ _________ - Located under RED BLACK  GREEN YELLOW
i TO I instrument panel
| INTAKE MANIFOLD | I
L HEATER RELAY J‘
14 PINK/BLACK IGNITION SWITCH VOLTAGE
l STROe e A6 ] INPUT sIGNAL
A |- 21BROWN ——{ i
-
_fe |- 15PINK/BLACK  —yd
-4/! 1/P CONNECTOR F e T
8 |— 86 PINK/BLACK
ELECTRONIC SPARK
c 39 GREEN/WHITE 24 ] viNG oUTPUT
D 40 BLACK/WHITE ~ em———==y D5 § pypaSS MODE CONTROL
-'/! £ 42 VIOLET/WHITE == B5 B REFERENCE INPUT SIGNAL
—— _—
= F 58 BLACK/RED B3 § REFERENCE LOW
——
A L]
g O
B |— 68 WHITE | CRANKSHAFT
. SENSOR
colL C 67 BROWN —[a—
ASSEMBUES

DIRECT IGNITION
SYSTEM MODULE

ENGINE GROUND 53 BROWN =—JA12]} ELECTRONIC CONgROL
Attaches to engine at MODULE GROUN
ignition module bracket ”""EF%%TN_I 54 BROWN D1 10-22.92

NS 14422

Engine Management System Wiring Diagram 1.7L Throttle Body Injection NIVA (1 of 5)
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2-18 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
CONTROL MODULE
DIAGNOSTIC TEST TERMINAL
S7 BLACK/WHITE A9 Il INPUT SIGNAL
ASSEMBLY UNE 51 BROWN
DATA UNK
8|A : TreTT 53 BROWN—]A12 ELECTRONIC CONTROL
VEHICLE
G M | Seep 54 BROWN———{ D1 GROUND
I SENSOR 52
""" BROWN
ENGINE GROUND
Attaches to engine at
ignition module bracket
62 m SERIAL DATA
YELLOW COMMUNICATIONS
FuseZ @ 15A
(RED)
46
PINK/BLACK
FUEL SYSTEM RELAY
l 63 GREEN/WHIT (A1 ] CoNTROL
8 l 2
FRUEL SYSTEM RELAY
(red connector)
"o 1
78 ! IGNITION !}
PINK/BLACK 1 MODULE 1
\ "
GREEN To
= |OXYGEN!
ENGINE GROUND LSENSOR |
Attaches to engine at
ignition module bracket
1
GRAY
------------ 12
1 TO 1 PINK/BLACK INJECTOR
| INSTRUMENT PANEL | CONTROL
| FUEL GAGE 1
------------ 64 BLUE

IN-TANK
FOEL PUMP | INJECTOR QRCUIT
and : CURRENT LUIMITER
FUEL LEVEL : FUEL
SENDER INJECTOR
= 4-20-93
NS 14405

B

Voo
"N\

C 22 BLACK
22 BLACK

Engine Management System Wiring Diagram 1.7L Throttle Body Injection NIVA (2 of 5)
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Ir

1

VEHICLE SPEED
SENSOR

i TO 1 TO 1 il
! CANISTER PURGE | | MANIFOLD HEATER | HALL 1 ]
i SOLENOID 11 RELAY 1§ switas b
----------- dbe e o —=d | CRCUIT
FUSE
R (154 26 PINK/
(BLACK) BLACK 82 PINK/ '
BLACK BLACK BLUE BROWN

25 PINK/BLACK

[ .

29 PINK/BLACK Y

b

AR

37 BROWN

F3EE ]
{ PAGE |
| I
295

52 BROWN 19 BROWN

27 PINK/BLACK

30 GREEN

ﬁ‘F

20 BROWN
%

32 PINK

A10

ELECTRONIC
CONTROL MODULE

D7

{_ 33 BROWN/WHITE sew—dg

Dé

e -4 y N
= = BLACK | VioLET
ENGINE GROUND [ 7 [ T
Attaches to engine at ! ;
ignition module bracket
ELECTRICALLY HEATED
EXHAUST GAS
OXYGEN SENSOR
p
ENGINE COOLANT 8 31 YELLO c10
TEMPERATURE SENSOR =1
GREEN
IDLE s |13 w— 72PINK/BLACK  =mememed A11
THROTTLE POSITION | | bmd PINK/BLACK
SENSOR 1 < —epnH € 36 BLUE i3
1 —_—
' A }— 35 GrRAY 75 GRAY cu
100%
66
GRAY
i C
MANIFOLD ABSOLUTE e
PRESSURE SENSOR 3 43 GREE i
ey
A 0
BLACK
— 61BLACK 69 BLACK —.@
71
BLACK
INTAKE AIR I_N_. A
—
TEMPERATURE SENSOR - 65 WHITE
59 GREE B12
3] l 2 l I 1
OCTANE
ADJUSTMENT
POTENTIOMETER

| VEHICLE SPEED SENSOR

INPUT SIGNAL

OXYGEN SENSOR
INPUT SIGNAL
OXYGEN SENSOR
GROUND

COOLANT TEMPERATURE
INPUT SIGNAL

COOQLANT TEMPERATURE
AND THROTTLE POSITION
SENSOR GROUND

THROTTLE POSITION
INPUT SIGNAL

+5 VOLTS REFERENCE
QUTPUT

MANIFOLD PRESSURE

| INPUT SIGNAL

MANIFOLD PRESSURE.
INTAKE AIR TEMPERATURE,
AND OCTANE ADJUSTMENT
SENSOR GROUND

INTAKE AIR TEMPERATURE
INPUT SIGNAL

| OCTANE ADJUSTMENT

POTENTIOMETER
INPUT SIGNAL

9-15-92
NS 15203

Engine Management System Wiring Diagram 1.7L Throttle Body Injection NIVA (3 of 5)
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CHECK ENGINE
VAZ LIGHT

ELECTRONIC
CONTROL MODULE

_ CHECK ENGINE UGHT
—\— , ‘E 38 su\cx/wun's__d CHECK EN

INSTRUMENT PANEL HARNESS

-TO -
ENGINE HARNESS CONNECTOR
(8 terminal, white color)

PINK/BLACK L _OXYGEN SENSOR 3

EVAPORATIVE EMISSIONS
STORAGE. CANISTER
PURGE SOLENOID

26 r
PINKBIACK LA L-WL]-M GREEN/YELLOW—' A3

PINK/BLACK

PULSE WIDTH MODULATED
CANISTER CONTROL

FUSER
(BLACK)
Tttt TTTTTT 3
PINK/BLACK LVEHICLE SPEED SENSORJ
82 PINK/
BLACK
S0 A
d\ 77 RED
MAXIFUSE 8 I 4
p INTAKE MANIFOLD
:: HEATER RELAY
(black connector)
2 6
INTAKE MANIFOLD ELECTRIC
81 PINK/BLACK HEATER RELAY CONTROL
INTAKE MANIFOLD 79
ELECTRIC HEATER BLACK
A0 47 BLUE/WHITE T5 J ColL "A” HIGH
 {c 48 BLUE/BLACK - cs § coi ~a- LoW
Nd 49 GREEN/WHITE ca | coiL “B~ HIGH
A $0 GREEN/BLACK c3 § coiL =8~ Low
IDLE AIR
CONTROL
VALVE
9.15.92
NS 15204

Engine Management System Wiring Diagram 1.7L Throttle Body Injection
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' ELECTRONIC
VAZ VAZ 3 ENGINE CONTROL MODULE
FUSE AIR CONDITIONING 1 HARNESS
HARNESS 1
1
AIR 1
CONDITIONING :
1
]
IGNITION SWITCH 1
]
e .
COMPRESSOR :
£ AIR CONDITIONING !
o MAIN RELAY I '
]
| H
| ]
— 1
- ]
[ |
1
]
1
]
1
]

- ——— vy vas] li; AIR CONDITIONING
K CowR sreeD 1 < : €1 8sBLUE D2 CoMPRESSOR CLUTCH
| } COMPRESSOR LI RELAY CONTROL
| 1 CONTROL RELAY 1

]
! | AR :
] | COOUNG | CONDITIONING 1
| L Soman alila | AIR CONDITIONING
i " < || e84 areen ——{ B8 | requEST
iy " | L INPUT SIGNAL
1
OFF M !
L P o RN | !
1
-=3 -=3 M
— " e '
L= d I | !
HI/LO REFRIGERANT  HI COOLANT !
PRESSURE SWITCH  TEMPERATURE !
SWITCH .
1
1
]
!
]
]
]
VAZ 1 ENGINE
VAZ AIR ' HARNESS
FUSE CONDITIONING 1
HARNESS 1
CONDENSER 1
FAN !
1
1
]
1
1
CONDENSER FAN RELAY !
]
1
]
]
§
]
[}
= CONDENSER :
= FAN .
1
]
' 5-27-92
NS 15205

Engine Management System Wiring Diagram 1.7L Throttle Body Injection NIVA (5 of 5)
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)

&)

“OFF*
-oN-

©)

2.7 ELECTRONIC CONTROL MODULE CONNECTOR IDENTIFICATION CHARTS

TBI ELECTRONIC CONTROL MODULE CONNECTOR IDENTIFICATION

This electronic control module voltage chart is for use with a digital voltmeter to further aid in diag-
rosis. 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
Engine at operating temperature e Engine idling (For “Engine Run” column)
Diagnostic “test” terminal not grounded ® Tech 1 “Scan” tool not installed
Air conditioning "OFF”
Digital voltmeter “—" (negative) lead connected to a good clean ground point.

DC VOLTAGE
IGN ENG. WIRE
“ON" RUN CIRCUIT PIN COLOR
o B+ FUEL SYSTEM RELAY A1l GREEN/
CONTROL WHITE
NO CONNECTION A2
B+ VARIES PULSE WIDTH MODULATED A3 GREEN/
@ CANISTER CONTROL YELLOW
NO CONNECTION A4
o* B+ CHECK ENGINE UGHT AS BLACK/
CONTROL WHITE
B+ B+ iIGNITION SWITCH VOLTAGE AB PINK/
INPUT SIGNAL BLACK
NO CONNECTION A7
2-5 2-5 SERIAL DATA A8 ORANGE
VARYING VARYING COMMUNICATIONS
5 5 DIAGNOSTIC “TEST” A9 BLACK/
TERMINAL INPUT SIGNAL WHITE
VARIES VARIES VEHICLE SPEED INPUT SIGNAL A10 GREEN
(oAl os* COOLANT TEMPERATURE Al PINK/
SENSOR & THROTTLE BLACK
POSITION SENSOR GROUND
o=* Qe ELECTRONIC CONTROL A2 BROWN
MODULE GROUND
DC VOLTAGE
IGN ENG. WIRE
“ON" RUN CIRCUIT PIN COLOR
B+ B+ BATTERY + (POWER SUPPLY) B1 RED
NO CONNECTION B2
Q=" or* CRANKSHAFT REFERENCE 83 BLACK/
LOW RED
NO CONNECTION B4
0 @ CRANKSHAFT REFERENCE B3 PURPLE/
INPUT SIGNAL WHITE
NO CONNECTION B6
NO CONNECTION B7
o o+ AIR CONDITIONING REQUEST 88 GREEN
o~ B+ INPUT SIGNAL
NO CONNECTION 89
NO CONNECTION 810
NO CONNECTION B11
1-5VvVOLT 1-5VOLT OCTANE ADJUSTMENT B12 GREEN
INPUT SIGNAL

24-PIN A-B CONNECTOR

BACK VIEW OF CONNECTOR

1 Battery voltage for first two
seconds, after ignition is
turned “ON” without crank-
ing the engine.

2 When vehicle is stopped,

voltage will be either less

than 1 volt or more than 10

volts; depending uf)on oSsi-

tion of drive wheels. When

vehicle is moving, voltage
will vary depending upon
vehicle speed.

Varies with temperature.

4 Varies. With ignition “ON,”
reads barometric pressure.
With engine running, reads
engine load.

S Voltage will vary with engine
revolutions per minute.

6 Depending on octane adjust-
ment potentiometer trim.

7 Battery voltage (B +) with
en?ine warm. Less than 0.5
volts on cold engine.

8 Varies between battery voit-
age down to less than 1 volt,
depending on 0%-100% duty
cycle of pulse width modulat-
ed control signal.

* |ess than 0,50 volt.
** | ass than 0,10 volt.
B + Should equal battery voltage

w

ENGINE 1.7L Throttle Body
Injection/NIVA

10-1-92
NS 14327

Figure 2.7-1 ECM Connector Terminal £nd View 1.7L Throttie Body Injection NIVA (1 of 2)
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©

©® ®

DC VOLTAGE
IGN ENG. WIRE
“ON" RUN CIRCUIT PIN COLOR
NO CONNECTION c1
B+ B+ INTAKE MANIFOLD ELECTRIC Q PINK/
HEATER RELAY CONTROL BLACK
NOT USEABLE IDLE AIR CONTROL COIL “B* [&] GREEN
LOow BLACK
NOT USEABLE IDLE AIR CONTROL COlL “B* c4 GREEN/
HIGH WHITE
NOT USEABLE IDLE AIR CONTROL COIL “A* cs BLUE/
Low BLACK
NOT USEABLE IDLE AIR CONTROL COIL “A* c6 BLUE/
HIGH WHITE
NO CONNECTION c7
NO CONNECTION 8
NO CONNECTION 9
1-2 1-2 COOLANT TEMPERATURE C10 YELLOW
INPUT SIGNAL
35-5.0 09-15 MANIFOLD ABSOLUTE an GREEN
PRESSURE INPUT SIGNAL
INTAKE AIR TEMPERATURE c12 WHITE
INPUT SIGNAL
3-.7 3-7 THROTTLE POSITION INPUT . C13 BLUE
SIGNAL
5 5 +5 VOLT REFERENCE QUTPUT C14 GRAY
NO CONNECTION C15
B+ B+ BATTERY + c16 RED
DC VOLTAGE
IGN ENG. WIRE
“ON" RUN CIRCUIT PIN COLOR
o** Qe* ELECTRONIC CONTROL D1 BROWN
MODULE GROUND
o+ or* OCTANE ADJUST D2 BLACK
POTENTIOMETER, MANIFOLD
ABSOLUTE PRESSURE SENSOR,
AND INTAKE AIR TEMPERATURE
SENSOR GROUND
NO CONNECTION D3
o 1.2 ELECTRONIC SPARK TIMING D4 GREEN/
OUTPUT WHITE
0 4.6 IGNITION MODULE BYPASS DS BLACK/
MODE CONTROL WHITE
o** or OXYGEN SENSOR GROUND D6 BROWN
0.1-0.2 VARIES OXYGEN SENSOR INPUT SIGNAL D7 PINK
NO CONNECTION D8
or* o+ INJECTOR CIRCUIT CURRENT D9 BLACK
LIMITER JUMPER
or* gre INJECTOR CIRCUIT CURRENT D10 BLACK
LIMITER JUMPER
NO CONNECTION D11
or B+ A/C AIR CONDITIONING D12 BLUE
“OFF~, COMPRESSOR CLUTCH RELAY
0* A/C CONTROL
“ON*
NO CONNECTION D13
NO CONNECTION D14
NO CONNECTION D1s
B+ B+ INJECTOR CONTROL D16 BLUE

C1

w

*

32-PIN C-D CONNECTOR
. x® 20 R

- -

q
1

-
-
g
-4

-

BACK VIEW OF CONNECTOR

Battery voltage for first two
seconds, after ignition is
turned “ON” without crank-
ing the engine.

When vehicle is stopped, volt-
age will be either less than 1
volt or more than 10 volts;
depending upon position of
drive wheels. When vehicle is
moving, voltage will vary
depending upon vehicle
speed.

Varies with temperature.
Varies. With ignition “ON,”
reads barometric pressure.
With engine running, reads
engine load.

Voltage will vary with engine
revolutions per minute.

Depending on octane adjust-
ment potentiometer trim.

Battery voltage (B +) with
engine warm. Less than 0.5
volits on cold engine.

Varies between battery volt-

age down to less than 1 volt,
depending on 0%~-100% duty
cycle of pulse width modulat-
ed control signal.

Less than 0.50 volt.

** | ess than 0.10 volt.
B + Shoulid equal battery voltage

ENGINE 1.7L Throttle Body

Injection/NIVA

10-1-92
NS 14328

Figure 2.7-2 ECM Connector Terminal End View 1.7L Throttle Body Injection NIVA (2 of 2)
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2.8 ELECTRONIC CONTROL MODULE TERMINALS DEFINED

ELECTRONIC CONTROL MODULE
CONNECTOR VOLTAGES WITH EXPLANATIONS

A1

A2

A3

A4

A5

A6

A7

FUEL SYSTEM RELAY CONTROL - Tuming
the ignition “"ON” signals the electronic control
module to energize (+12V) the fuel system relay.
If no crankshaft reference input pulses are
received, the electronic control module turns
“OFF” the relay. When the electronic control
module receives crankshaft reference input (ter-
minal “BS”) the electronic control module tums
the fuel pump relay back "ON.”

NO CONNECTION

PULSE WIDTH MODULATED CANISTER
CONTROL - The electronic control module sup-
plies the ground circuit 1o energize the evapora-
tive emission storage canister control solenoid.
With the engine stopped this terminals should
equal the battery voltage. With the engine run-
ning, the voltage will be between battery voltage
and zero. The voltage level will depend on the
0%-100% pulse width modulated control signal
sent to the canister solenoid.

NO CONNECTION

CHECK ENGINE LIGHT CONTROL - The
electronic control module supplies the ground to
turn the “Check Engine” light “ON”. With the
ignition “ON" and the engine not running, the
*Check Engine” light should be “ON,” terminal
“AS” voltage is close to zero. With the “Check
Engine” light not “ON,” the voltage at terminal
“AS” is battery voltage.

IGNITION SWITCH VOLTAGE INPUT SIG-
NAL - This is the “tum on” signal 1o the elec-
tronic control module from the ignition swilch
circuit. It is not the “power supply” to the clec-
tronic control module; it signals the electronic
control module the ignition is “ON.” The voltage
equals battery voltage when the ignition switch is
in either the ‘run’ or ‘crank’ position.

NO CONNECTION

A8

A9

A10

A1l

A12

SERIAL DATA COMMUNICATIONS -
From terminal “A8” the electronic control mod-
ule sends out information (data) about its inputs
and outputs 1o the assembly line data link termi-
nal “M". This data is sent as a string of rapidly
changing voltage signals pulsed from high (+5
volts) to low (O volts). The Tech 1 “Scan” tool,
when connected, interprets the varying square-
wave signal and displays the data. The data is
sent in a serial fashion; that is, one piece after the
other until zi! the information has been sent—
then the process begins again. Voltage, when
measured with a digital voltmeter, will rapidly
change between 1 and 5 volts.

DIAGNOSTIC “TEST” TERMINAL INPUT SIG-
NAL - This terminal is connected to the assembly
line data link diagnostic “test” terminal “B”.
When the diagnostic “test” terminal is not
grounded, this terminal will have 5 volts on it.
When the assembly line data link diagnostic
“test”” terminal is grounded, the resulting zero
voltage at the electronic control module causes it
to operate in the Diagnostic Mode or the Field
Service Mode, depending if the engine is stopped
Or running.

VEHICLE SPEED INPUT SIGNAL - The elec-
tronic control module sends a +12V signal volt-
age to the vehicle speed sensor. The vehicle
speed sensor pulses the signal to ground, these
pulses vary in frequency with the speed of the
car.

COOLANT TEMPERATURE AND THROTTLE
POSITION SENSOR GROUND - This terminal
should be nearly zero volts. It is connected
through the electronic control module circuitry to
engine ground.

ELECTRONIC CONTROL MODULE GROUND
- This terminal has nearly zero volts. It is con-
nected directly to the engine at the direct igniton
system mounting bracket.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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B1

B2

B3

B4

B5

B6
B7

B8

B9
B10

B11

BATTERY + (Power Supply) - This teminal
“B1” supplies the electronic control module with
full-time +12 volts. It is hot even when the igni-
tion is tumed “OFF.” It receives voltage through
the fusible link. This electronic control module
terminal could be called the power supply and
“MEMORY" terminal, along with terminal
“C16”.

NO CONNECTION

CRANKSHAFT REFERENCE LOW - This
terminal is always nearly zero volts. It is connect-
ed through the ignition module to engine ground.

NO CONNECTION

CRANKSHAFT REFERENCE INPUT SIG-
NAL - This terminal could be called the “‘tach”
input. It provides the electronic control module
with revolutions per minute and crankshaft posi-
tion information. With ignition “ON,” but the
engine not running, the voltage is less than 1 volt.
As the crankshaft turns, the voltage increases
with revolutions per minute.

NO CONNECTION
NO CONNECTION

AIR CONDITIONING REQUEST INPUT
SIGNAL - When the instrument panel air condi-
tioning switch is “OFF,” the voltage at this termi-
nal is near zero. When the switch is “ON,” a +12
volt signal is sent to the electronic control module.

NO CONNECTION
NO CONNECTION

NO CONNECTION

B12

al

2

OCTANE ADJUSTMENT INPUT SIGNAL -
The octane adjust potentiometer output voltage,
which depends on the potentiometer voltage
adjustment, is variable from 1-S volts. By moni-
toring this output voltage, the electronic control
module makes small changes in the total spark
advance to allow for low octane fuel.

NO CONNECTION

INTAKE MANIFOLD ELECTRIC HEATER
RELAY CONTROL - This terminal has battery
voltage until the electronic control module ener-
gizes the relay by supplying the ground, then the
voltage is close to zero. The input that causes the
electronic control module to energize the relay is
C10 - COOLANT TEMPERATURE SENSOR.
The electronic control module also energizes the
relay in the Diagnostic Mode - ignition “ON,"” the
engine not running with the assembly line data
link diagnostic “test” terminal “B” jumpered to
“A”.

C3,C4,C5,C6

7

&

9

C10

IDLE AIR CONTROL COILS - These termi-
nals are connected to the idle air control valve,
located on the throttle body. It is difficult to pre-
dict what the voltage will be, and the measure-
ment is not usable for service procedures.

NO CONNECTION
NO CONNECTION
NO CONNECTION

COOLANT TEMPERATURE INPUT SIG-
NAL - The electronic control module sends a
S volt signal to the coolant lemperature sensor—a
temperature-variable-resistor, called a thermistor.
The sensor, also connecied to ground, varies the
voltage based on engine coolant temperature. As
the engine coolant temperature increases, the
voltage on terminal “C10” decreases. At 0°C
engine coolant temperature, the voltage is above
4 volis. At normmal operating temperature (85°C
to 100°C) the voltage is less than 2 volis.
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c1

c12

Cc13

C14

MANIFOLD ABSOLUTE PRESSURE
INPUT SIGNAL - The voltage on terminal
“CI11” varies with intake manifold pressure. The
sensor monitors intake manifold pressure by 4
small hose connected to the sensor from the throt-
tle body. With the ignidon “"ON" and the engine
not running (high manifold pressure) the voltage
is above 4 volts. This is the barometric pressure
measurement, and this voltage changes with both
barometric pressure and altitude. When the
engine is running at idle, the manifold pressure is
quite low due to engine vacuum; therefore, the
voltage is also low -1 to 2 volts. The voltage is
variable, mostly from engine intake manifold
pressure changes, but it can change with baromet-
ric pressure or altitude changes. This is typically
called the “engine load™ input.

INTAKE AIR TEMPERATURE INPUT SIG-
NAL - The electronic control module sends a
5 volt signal to the air temperature sensor—a
temperature-variable-resistor, called a thermistor.
The sensor, also connected to ground, varies the
voltage based on intake air temperature. As the
intake air temperature increases, the voltage on
terminal “C12" decreases. At 0°C intake air tcm-
perature, the voltage is above 4 volts. At normal
operating tcmperature (85°C to 100°C) the volt-
age is less than 2 volis.

THROTTLE POSITION INPUT SIGNAL -
The throtde position sensor input voltage, which
follows actual throttle changes, is variable [rom 0
to 5 volts. Typically the voltage is less than | volt
at idle, and 4 to S volts at wide-open throttle.

+ 5 VOLTS REFERENCE - This voltage is
always nearly 5 volts with the ignition "ON.” It is
a regulated voltage output from the electronic
control module, and supplies 5 volts to the mani-
fold absolute pressure and throttle position sen-
SOfrs.

C15 NO CONNECTION

C16 BATTERY + (POWER SUPPLY) - See t=rmi-

D1

D2

D4

D5

D6

nal “B1".

ELECTRONIC CONTROL MODULE
GROUND - This terminal has nearly zero volts,
it is connected directly to the engine at the direct
ignition system mounting bracket.

OCTANE ADJUST, MANIFOLD ABSOL-
UTE PRESSURE, AND INTAKE AIR TEM-
PERATURE SENSOR GROUND - This ter-
minal is nearly zero volts, it is connected through
the electronic control module to engine ground.

ELECTRONIC SPARK TIMING OUTPUT -
This terminal has very low voltage with the igni-
tion “ON,” but the engine not running. With the
engine running at idle, the voltage is slightly
more than 1 volt. As the engine revolutions per
minute goes up, this voltage increases.

IGNITION MODULE BYPASS MODE
CONTROL - With ignition “ON” and the engine
not running this terminal has very low voltage.
When the electronic control module measures
more than 500 revolutions per minute {engine
“RUN” threshold) on B5 - CRANKSHAFT REF-
ERENCE INPUT SIGNAL, the electronic control
module turns on 5 volts to D5 - IGNITION
MODULE BYPASS MODE CONTROL CIR-
CUIT.

OXYGEN SENSOR GROUND CIRCUIT -
This terminal should have zero volts. It is con-
nected directly to the engine block at the ignition
module bracket. This terminal grounds the elec-
tronic control module circuitry for the oxygen
sensor voltage monitor inside the electronic con-
trol module.
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D7

D8

OXYGEN SENSOR INPUT SIGNAL- With
ignition “ON" and engine not running, the volt-
age should drop from a starting point of approxi-
mately 0.450 volt to less than 0.200 volts. The
oxygen sensor is electrically heated. When the
engine is not running and the sensor is hot an
abundance of oxygen in the exhaust manifold
will be sensed and the sensor’s oulput voltage
would be less than 0.200 volts. If the sensor’s
electric heater is malfunctioning, the only voltage
seen here with the engine stopped would be the
“reference” voltage coming from the electronic
control module. This reference voltage is a steady
400-500 mV (0.400-0.500 volt). With the engine
running and after the oxygen sensor is hot, the
voltage should be rapidly changing, somewhere
between 10-1000 millivolts (.010-1.00 volts).

NO CONNECTION

D9, D10

INJECTOR CIRCUIT, CURRENT LIMITER
JUMPER - The electronic control modulc’s
injector control circuil uses this jumper to com-
plete its path to ground through an intemal cur-
rent limiter. If this jumper circuit is open or miss-
ing, the vehicle will not start. If the circuit is
shorted to ground the vehicle may run, but with
reduced performance and poor driveability and
would eventually cause the fuel injector 10 not
Operate.

D11

D12

D13

D14

D15

D16

NO CONNECTION

AIR CONDITIONING COMPRESSOR
CLUTCH RELAY CONTROL - The electronic
control module supplies the ground path on this
terminal to energize the air conditioning com-
pressor clutch control relay. The voltage is less
than 1 volt when the electronic control module
energizes the relay, but the voltage is also less
than 1 volt if the electronic control module does
not receive the “Air Conditioning Request” input
voltage at terminal “B§™.

NO CONNECTION
NO CONNECTION
NO CONNECTION

FUEL INJECTOR CONTROL - The voltage at
this terminal comes through the injector which is
connected to +12 volts. With the ignition “ON,”
and the engine not running, the voltage is equal to
battery voltage. With the engine at idle, the
charging system increases this battery voltage
slightly. With higher engin: revolutions per
minute or more engine load, the increased injec-
tor pulse frequency and injector pulse width caus-
es the voltage to be slightly less than at idle.
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BLANK
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2.9 DIAGNOSTIC CHARTS DEFINED
INTRODUCTION

The diagnostic charts are designed to providc fast and efficient fault location for the fuel system, electronic spark
timing system and all other engine functions associated with the electronic control module. Each diagnostic chart uses
2 pages. a “trouble tree chan' on the right side page, and a “‘facing page” on the left side page. The left side “facing
page” contains pertinent information, including malfunction code setting parameters and circuit diagrams. The trou-
ble tree boxes with circled numbers are explained by the corresponding numbered paragraph on the left side facing

page.
It is essential that the chars be used corrcctly. When diagnosing any problem, ALWAYS BEGIN WITH THE

DIAGNOSTIC CIRCUIT CHECK! The Diagnostic Circuit Check will lead you into the other charts. DO NOT GO
DIRECTLY TO A SPECIFIC CHART or false diagnosis and replacement of *“‘good’ parts could result.

Afer a fault is corrected and all codes have been clcared, it is advisable to repeat the Diagnostic Circuit Check to
ensure that proper repairs have been made.

When the electronic control module is operating in the DIAGNOSTIC MODE, the “Check Engine” light will
flash stored malfungtion codes.

Each code displayed consists of a number ol {lashes representing the first digit followed by a short pause, then a
number of flashes representing the second digit, followed by a longer pause indicating the end of the code.

Each stored code is displayed three times before procceding to the next code. After all codes stored in memory
have been displayed, the entire flashing sequence is repeated.

Assembly Line Data Link Connector is located above the
Electronic Control Module,
which is mounted behind the left front kick panel.

T DIAGNOSTIC “TEST” TERMINAL

G M GROUND

ASSEMBLY LINE DATA
LINK CONNECTOR
Front view

DIAGNOSTIC DISPLAY MODE: [ YN ccoee -

® IGNITION ON ! 1.2 second |
| pause

® ENGINE NOT RUNNING I between :
3

©® ASSEMBLY UNE DATA LINK 'DIAGNOSTIC TEST v characters !

TERMINAL’ GROUNDED

------ 4 [MALFUNCTION CODES FLASH)

r CODE 12 :'"’. I INASIMILAR MANNER |
, P L INASIMILAR MANNER..
bend re= 1 \
] 2
e 12

“CHECK ENGINE” LIGHT FLASHES CODE 12 TO INDICATE
ELECTRONIC CONTROL MODULE SELF-DIAGNOSTIC ABILITY IS OK.
IF MALFUNCTION CODES ARE PRESENT, THOSE CODES WILL FLASH AFTER CODE 12 FLASHES THREE TIMES

EACH CODE FLASHES THREE TIMES NS 11398

FLASHING “CHECK ENGINE"” LIGHT -DIAGNOSTIC DISPLAY MODE
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Each diagnostic chart uses 2 pages: a “trouble-tree chart” on the right side page, and a
“facing page” on the left side page. The left side “facing page” contains pertinent information,
including malfunction code setting parameters and circuit diagrams.

Troubleshooting is performed by using the “trouble-tree” page. Extra information,
such as the reasoning behind certain tests, will be listed on the “facing” page.

TROUBLE TREE BOXES WITH CIRCLED NUMBERS (right side chart page)

are explained by the

CORRESPONDING NUMBERED PARAGRAPH (ieft side chart page)

FACING PAGE TROUBLE-TREE CHART PAGE

COMAST TEMPEAA TV ELECTRONK CODE 14

CONTROL MODULE COOLANT TEMPERATURE
{SIGNAL VOLTAGE TOO LOW)
TEWPERA T 1.7L THROTTLE BODY INJECTION NIVA
shaes nevt
o
" rauow ——E C vt

=] ricken
fi]c?) " —@ ! @ * GRMON "0n,” LNkie NOT SASENG.
— friney o COMMICT roCK L
o o ............ N o UUCT O QATAUSL®
Tuat '—m‘ 1 DORS TRCM { SFMAY CHOLANT TEMSCRATURE
L8801 CONMKTON — OF 1207 O MGt
o w., temmeesSsec-es >ivar E
etnd
CODE 14 @
ICON T CORANT 8. CODE ¥4 1 WTIRMSTENT. B 90 AOOMONAL
COOLANT TEMPERATURE Q . nc.m:ulvuv"t::ﬁ-u:uun- n-_:-‘-m-..lunml
(SIGNAL VOLTAGE TOO LOW) siow e kit
1.7L THROTTLE BODY INJECTION NIVA -
Circuit Descripbon: m 4[:'.:.]
The coolam LOmPEraLaT Miser 1 & LOTAROT Lhas COOMIAL be ugual volage W b tlacowax comml meduls
The clecurona cooural medule pplcs abwex $ volu 00 e Yelow wirs frm emcuwos cooiral meduls Uvawoal 24 MACE COOANT GRCUIT 71 YELLOWS WABK FRO4s Yl COGRANT
“C10™ 10 the covlant Lamparesare soosat. sod "lwoka™ & e vellags dwp. When tis mgioe coslant & cold the soser TLAAATUM MWSOR TS (LECTRORSC CONTIOL
(rmasor) ronsacce » bgh, tarelore i dacuwms camrel wodls will “ e~ Digh sgnal vellags MODWL TURMINAL, “CI” B SNCRTLD 10 SBUMD
As s mgoc warnms, he coolat sy (Aomua o) renasace bremes Lo, aod We tlanranar cuncel Dokl CROST ' TRLOW wamE FROM T CORLATY
soxs & lower sigaal vokags. Al normal sgDe apEraung gttt (35°C-95°C) e valiags will measure sbo 1§ DIAGNOSTC 4D mm:‘m&
020 valis SOOLANY TS AATURE LENOS TIMPLAATUM MuSOR ANS DOOTTLL FOLTION
AR E Vi MBETARCE AL SWIOR CAOUNS CRCUIT, CROST T2 FRELACE 08
LAPIOD A4A TE) GECUIT M GALDN WK MMM Tk COGLANT
Test Description: Number() belew refer 1o cuclad  Diagnostic Auds: L o-t:l,x n-u.'v‘\--un-monum
SUmEEI(S) 00 L dugRas char. Toe Toch | “Scan™ 10ai dispiays cog e EmpENLY ‘: Y et
1 Cods )¢ wall sm o © degress Colows. Afler it @poc » maned, e Lam- » 2 O PAMLTY RACYRQMIC CONTROR, ICHMAL
+ Eogoe bas bom nunnng leager ban 2 saconds porass soud rus ey 10 sad §5-95°C b® - » “r
AND tubzs wien U GeEDans opets. Chack WwEnioals = s o :;
+ Coulagt wmpcreim soser 0P sgoal valiags scnser for s gecd coonecu o :: :“::
T;;C." Popas coolanl WeTmRETMLIY 13 sbove Reer 1o “lotcrmucos”™ © “Syopaas,” Saum bt 183
= » EEil
2. Thu wox dewTmuiocs J die Cocun 31 Yelow wue o P
Lo Bic conladd (CRIPCTRLIT MMSOr (0 Cloctres :: :ﬂ:
comml maduls ormuoal “C10” » Denad 0 » 5679
Qow vols/renmance) which will sm & Cale 14 s e
. a1y
-3 12008
e 16188
8 nats
-3¢ e ad
-3 e
-8 108798
ATER “MPASNL® CEAR COBMS AND COMMIM HO “UR ENCIT” LM, P
TYPICAL FACING PAGE TYPICAL DIAGNOSTIC CHART
5-9-91
MS 11493
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2.9A DIAGNOSTIC CHARTS

TECH 1 “SCAN” TOOL
TYPICAL DATA VALUE

The Tech 1 ““Scan” Data listed in the table may be used for comparison, afier completing the Diagnostic Circuit
Check and finding the on-board diagnostics functioning properly and no diagnostic codes displayed.

A TECH 1 “SCAN” TOOL THAT DISPLAYS FAULTY DATA SHOULD NOT BE USED, AND THE
PROBLEM SHOULD BE REPORTED TO THE MANUFACTURER. THE USE OF A FAULTY TECH 1
“SCAN” TOOL CAN RESULT IN MISDIAGNOSIS AND UNNECESSARY PARTS REPLACEMENT.

‘Only the parameters listed are used in this manual for diagnosing. For more description on the typical data values,
to diagnosis' electronic control module inputs, refer to the *“General Description and System Operation,” Section “1"".
If all dara valdes are within the ranges illustrated, refer to “2-B” “Symptom Charts.”

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.

1.

The “Scan™ position refers to the Tech 1 “FO: DATA
LIST” display pairs that are displayed in order, if
the “YES” button is pressed. After “Time From
Start” parameter is displayed, by pressing the
“YES” button, the display pairs will start on the top
of list again.

“Units Displayed™ are the available ways of dis-
playing what each parameter is currently operating
in, or a value that is being sensed or being
outputted.

“Typical Data Value” is separated into two parts.
These displayed values are typical of a normally
operating vehicle. The ignition “ON” comparison
should be performed first as this may lead 1o a quick
identification of a failure. The Engine Running data
should be compared to the ignition “ON" data as a
diagnostic check to make 'sure the component or
system is operating properly.

4.

Ignition “ON” values are the typical values that
should be seen on the Tech 1 “Scan” tool with the
ignition “ON,” and engine not running. Temperature
sensors should be compared to the actual
temperatures by letting the sensor sit ovemight and
then comparing their values. A difference of +5°C
from the actual temperature may indicate a problem
with the sensor. Use the diagnostic aids chart for
that sensor to compare the resistance to temperature
values.

Some “ON" or “OFF” switches may display an
abnormal state. If the chart states this position is
abnormal, then this may be caused by an open or
short to ground, depending upon the nommal state of
the switch. Refer to “General Description and
Operation” Section “1” for more information.

“ENGINE RUNNING" typical data values are an
average of display values recorded from normally
operating vehicles, and are intended to represent
what a normally functioning system would typically
display.
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TECH 1 “SCAN” DATA

@ TYPICAL DATA VALUE, A/C “OFF", ENGINE WARM

® UNITS REFERTO
@ “SCAN" POSITION DISPLAYED @ IGNITION “ON” ® ENGINE IDLING SECTION
ENGINE SPEED REVOLUTIONS 0 + 50 FROM DESIRED IDLE 1.2
PER MINUTE
DESIRED IDLE REVOLUTIONS VARIES ELECTRONIC CONTROL MODULE IDLE 1.2
PER MINUTE COMMAND (VARIES WITH TEMPERATURE)
COOLANT °C SHOULD EQUAL | 85°-110°C 1.1
TEMPERATURE ACTUAL TEMP.
INTAKE AIR °C VARIES WITH AMBIENT AND UNDERHOOD 1.1
TEMPERATURE AIR TEMPERATURE
MANIFOLD ABSOLUTE KPA/VOLTS 75 TO 105 KPA DEPENDS ON BAROMETRIC PRESSURE AND 1.1
PRESSURE 3.5TOS.0 VOLTS | ENGINE LOAD
BAROMETRIC KPA VARIES WITH DEPENDS ON BAROMETRIC PRESSURE 1.1
PRESSURE ALTITUDE
THROTTLE POSITION VOLTS .35-.70 .35 -.70 1.1
THROTTLE ANGLE 0-100% 0% 0% 1.1
VEHICLE SPEED KILOMETERS 0 0 1.1
PER HOUR
SYSTEM VOLTAGE VOLTS 11.5 -14.0 12.0 -15.0 1.2
OXYGEN SENSOR MILUVOLTS LESS THAN 9SmV to 950mV 1.1
VOLTAGE 200 mv
OPEN/CLOSED LOOP OPEN/CLOSED OPEN “CLOSED LOOP” WITHIN 5 MINUTES AFTER 1.2
FUEL CONTROL STARTING ENGINE
POWER ENRICHMENT YES/NO NO NO 1.2
MODE ACTIVE
OXYGEN SENSOR YES/NO YES SHOULD REMAIN “YES” AFTER STARTING 1.1
READY ENGINE
EXHAUST GASES RICH/LEAN LEAN VARIES WITH OXYGEN SENSOR’S 1.1
INTERPRETATION OF EXHAUST GASES
DECEL FUEL CUT MODE YES/NO NO NO 1.2
IN EFFECT 5
4-27-93
NS 14408
1of2

[o}}
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TECH 1 “SCAN” DATA

@ TYPICAL DATA VALUE, A/C “OFF* ENGINE WARM

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

2 UNITS REFER TO
) “SCAN” POSITION DISPLAYED @) IGNITION “ON* ® ENGINE IDLING SECTION
ADAPTIVE MEMORY - 100% - 0% FLUCTUATES WITH CHANGE IN MEMORY FUEL 1.2
FUEL ADJUSTMENT +100% ADJUSTMENT NORMALLY BETWEEN -10% AND + 10%
FUEL MEMORY CELL 0-35 3s 1.2
“CLOSED LOOP” FUEL -100% - 0% FLUCTUATES WITH CHANGE IN “CLOSED LOOP* 1.2
ADJUSTMENT +100% FUEL ADJUSTMENT NORMALLY BETWEEN -20%
AND +20% WHEN OPERATING IN “CLOSED LOOP*
SPARK ADVANCE 0 BEFORE TOP | NOT USEABLE |VARIES 1.4
DEAD CENTERTO
60 BEFORE TOP
DEAD CENTER
FUEL INJECTOR PULSE MILUSECONDS |3.9 OR HIGHER }.8 TO 1.5 1.2
WIDTH
AIR FUEL RATIO NOT USEABLE [13.5-14.7 1
CALIBRATION VARIES VARIES VARIES 1.1
IDENTIFICATION
ENGINE RUNNING TIME | HOURS/MINUTES/| NOT USEABLE JVARIES WITH TIME 2.3
SINCE LAST START UP SECONDS
IDLE AIR CONTROL COUNTS 135 5-50 1.2
POSITION
AIR CONDITIONING YES/NO NO CHANGES WITH REQUEST FOR AIR CONDITIONING 1.1
REQUEST SIGNAL
AIR CONDITIONING ON/OFF OFF CHANGES WITH COMPRESSOR STATUS 1.1
COMPRESSOR
CONTROL RELAY
OCTANE ADJUSTMENT VOLTS 0.00 VOLT §1.0 VOLTTO 4.7 VOLT 1.1
DEGREES o°To-8 Jo°ctO-8°
EVAPORATIVE 0-100% 0% 0% 1.3
EMISSION CANISTER
PURGE DUTY CYCLE
INTAKE MANIFOLD OFF/ON OFF “ON“ OR “OFF” DEPENDING ON COOLANT 1.9
HEATER CONTROL TEMPERATURE AND INTAKE AIR TEMPERATURE
RELAY
FUEL PUMP CIRCUIT ON/OFF “ON" “ON" 1.2
MOMENTARILY
THEN “OFF"
RADIATOR FAN NOT USED NOT USED 1.2
4-27-93
NS 14409
20f2
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ELECTRONIC CONTROL MODULE DIAGNOSTIC CODES

CODE DESCRIPTION ENGINE LGHT?
13 NO OXYGEN SENSOR SIGNAL YES
14 COOLANT TEMPERATURE - Signal voltage too low YES
15 COOLANT TEMPERATURE - Signal voltage too high YES
21 THROTTLE POSITION - Signal voltage too high YES
22 THROTTLE POSITION - Signal voltage too low YES
23 INTAKE AIR TEMPERATURE - Signal voltage too high YES
24 NO VEHICLE SPEED SIGNAL YES
25 INTAKE AIR TEMPERATURE - Signal voltage too low YES
33 MANIFOLD ABSOLUTE PRESSURE - Signal voitage too high YES
34 MANIFOLD ABSOLUTE PRESSURE - Signal voltage too low YES
35 IDLE SPEED ERROR " YES
42 ELECTRONIC SPARK TIMING - Control Circuit problem YES
44 LEAN EXHAUST INDICATION YES
45 RICH EXHAUST INDICATION YES
51 CALIBRATOR ERROR ' YES
53 SYSTEM VOLTAGE TOO HIGH YES
54 OCTANE ADJUSTMENT CIRCUITS - Signal voltage too high or too low YES
55 ELECTRONIC CONTROL MODULE ERROR YES
NS 12410
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ELECTRONIC CONTROL
MODULE
ASSEMBLY LINE
DATA LINK [
CONNECTOR S§7 BLACK/WHITE .I A9 "T:’VW\— 5 VOLT
front face view 51 BROWN DIAGNOSTIC TEST
2T A TERMINAL INPUT
l ELECTRONIC CONTROL
g M ENGINE == S3BROWN A12 | MODULE GROUND

GROUND

4 SERIAL DATA
62 YELLOW —-l A8 | COMMUNICATIONS

CK ENGIN
VAZ FUSE gg) g GINE
» 9}5 38 BLACK/WHITE —i AS ——0/010450( ENGINE
\ INSTRUMENT PANEL HARNESS ggH;ROL
TO-

ENGINE HARNESS -
CONNECTOR 9-15-92
(8 terminal, white color) NS 14330

CHART A

DIAGNOSTIC CIRCUIT CHECK
1,7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The diagnostic circuit check is an organized approach (o idcnlifying a problem created by an electronic engine
control system malfunction. It must be the starting point for any driveability complaint diagnosis, because it directs
the service technician to the next logical step in diagnosing the complaint. Understanding the chart and using it
correcly will reduce diagnosis time and prevent the unnceessary replacement of good parts.

Test Description: Number(s) below refer to circled 6. This check is 10 see if the electronic control module

number(s) on the diagnostic chart. has any codes stored in its memory to aid in
‘ ) _ , diagnosing the customer complaint.

1. This check is 1o see if the bulb is OK. o .

5 1 W o . . 7. Look at all the parameters to determine if one is not

2. I the “Check Engine” light is "OFF.” CHART A-1 in a normal state with just the ignition “ON” and

will check for both ignition fecd and constant engine not running. In particular, look at the
bauery power 1o the clectronic control module and barometric_pressure reading from the manifold
the electronic control module grounds. absolute pressure sensor voltage and kPa values.
3. This check is done 10 scc if the electronic control Are they normal for your altitude, use CHART Cl-
module has the capability to control the “Check D. Look at the coolant temperature sensor value to
Engine” light. With the assembly line data link see if the value is reasonable or if it is shifted above
diagnostic ““test” terminal “B" grounded, the “Check or below where it should be.
Engine™ light will flash Code 12 ai lcast Lhrec imes g |1 \he actual data is not within the typical values
followed by any diagnostic codes stored in memory. cstablished. the chans in Section “2-C” “Component
Code 12 means there is no crankshaft reference Sysiems Charts” will provide a functional check of
signal coming to the clectronic control module, this the suspect component or system.

is normal because the engine is not running. oi ic Aid
. . ) . tagnostic Aids:
4. This check is used to sce if the electronic control 9

module can supply serial data for Tech 1 “*Scan” I assembly line data link serial data output circuit

tool use. If an engine calibrator error is present, the (Yellow, wire from electronic control module terminal

electronic control module may have the ability to ~ “A8" 10 assembly line data link terminal “M”) is shorted

flash a Code 12 but not enable scrial data. 10 =12V, there will be no serial data output. See CHART
A-2.

5. This test is used to see if “Cranks But Will Not
Run” symptom is caused by an electronic control
module problem or the vehicle ¢lectrical system.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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® (GNITION “ON,” ENGINE NOT RUNNING.
® NOTE CHECK ENGINE LIGHT,

CHART A

DIAGNOSTIC CIRCUIT CHECK
1,7L THROTTLE BODY INJECTION NIVA

@[ STEADY LIGHT l

@ ® JUMPER ASSEMBLY LINE DATA LINK
TERMINAL “8° TO “A”.

DOES CHECK ENGINE LIGHT FLASH
CODE 12 AT LEAST 3 TIMES?

1
ELASHING CODE 12 ]
'8

' CHECK FOR GROUNDED DIAGNOSTIC
TESTINPUT CIRCUIT (BLACK/WHITE
WIRE) TO ELECTRONIC CONTROL
MODULE TERMINAL “A9”. USE
WIRING DIAGRAM ON CHART A.

-

USE CHART A-1

¥
[}
R el -

@frs]

[}
]
L -

ol

WILL ENGINE START AND RUN?
1

YES

® ONTECH 1 TOOL, USE “EXIT” KEY AND RETURN
TO SCREEN TITLED “SELECT MODE T | . NEXT,
SELECTF2: TROUBLE CODE.
ARE ANY TROUBLE CODES DISPLAYED?

) §

P -

USE CHARTA.3

)
|
R s -

YES

REFER TO APPLICABLE CODE CHART.
IF MORE THAN ONE CODE S
OISPLAYED, START WITH LOWEST
CODE NUMBER.

& ONTECH1TOOL,PRESS “EXIT” KEY ONCE, THEN
SELECT F@: DATALIST.

¢ COMPARE EACH TECH 1 PARAMETER WITH TYPICAL
DATA VALUES SHOWN ON PREVIOUS 4 PAGES.
ARE VALUES NORMAL AND/OR WITHIN TYPICAL
RANGES?

REFERTO: “COMPONENT
SYSTEMS CHARTS,”
SECTION 2.

YES

REFERTO: “SYMPTOM
CHARTS,” SECTION 2.

4-27-93
NS 14331
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2-38 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION
ELECTRONIC
FUSIBLE LINK | 3 RED CONTROL MODULE
- Pamoe—— 8 RED =y B1 BATTERY +
ATT
) BATTERY | IGNITION | 9RED -y €16 | BATTERY +
I RELAY !
| SRty o
Fo7TveT T TTh
LIGNITION SYSTEM !
FUSE Y (GREEN) L SNTONSYITY 4
— 16 T as JIGNITION SWiTCH
ENGINE BLOCK VNS PINK/BLACK Ld VOLTAGE INPUT SIGNAL
GROUND
Y ENGINE GROUND 53 BROWN — A12 }. t rRONIC CONTROL
....... ' 52 S4 BROWN D1 | MODULE GROUND
T0 Attaches to engine llr BROVN -1
1 MAXIFUSE 1 at ignition module
beconeew - bracket T N
r TO H 10 ]
1 ASSEMBLY LINE DATA | | VEHICLE SPEED ¢
L_LINKCONNECTOR || __SENSOR _ |
CHECK ENGINE
IGNITION LIGHT CHECK ENGINE
SWITCH LIGHT CONTROL
VAZ FUSE @ ‘
_.../ £% D-—4— 38 BLACK/WHITE -—-{E—/o—l
(] ]
/ INSTRUMENT PANEL HARNESS -
.TO-
ENGINE HARNESS
CONNECTOR | 9-15.92
(8 terminal, white color) NS 14333

CHART A-1

NO “CHECK ENGINE” LIGHT
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

There should always be a stcady “Check Engine” light, when the ignition is “ON" and the engine is not running.
Switched ignition voltage is supplicd {rom VAZ fusc dircctly Lo the light bulb. The electronic control module will
control the light and turn it “ON" by providing a ground path through the Black/White wire to electronic control

module terminal " AS”.

Test Description: Number(s) below refer 1o circled
number(s) on the diagnostic chart.

1. Step 1 checks the operation of the control circuit
wire 10 the electronic control module conncclor
terminal “AS™.

2. This step checks the clectronic control module is
receiving power on iis three power supply terminals:
“B1”,“Cl16", and “A6".

3. This step checks the clectronic control module-to-

engine block ground circuits on clectronic control
module connector terminals “A12" and “D1".

Diagnostic Aids:

If ignition switch voltage input circuit {electronic
control module Pink/Black wire from electronic control
module terminal “A6" to Fuse “Y™) is shorted to voltage
the engine will not stop running and/or the dash lights
will be “ON.”

If the “Check Engine” light is “OFF” and the test
light is “ON" in Step 1, there may be a short to 12 volts
between “A5" and the “Check Engine” light. Check for
open wires, bad connections or a bad bulb before
assuming that there is a short to 12 volts.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART A-1

NO “CHECK ENGINE"” LIGHT
1.7L THROTTLE BODY INJECTION NIVA

‘ ARE FUSES OK?
—_-ES._‘_‘ REPAIR SHORT TO GROUND iN

CIRCUIT WITH BLOWN FUSE.
YES

@ ® [IGNITION "ON,” ENGINE"OFF.”
® WITH TEST LIGHT CONNECTED TO GROUND, BACKPROBE
ELECTRONIC CONTROL MODULE CONNECTOR TERMINAL "AS”.
® OBSERVE "CHECK ENGINE® LIGHT.
IS THE CHECK ENGINE LIGHT "ON"?

- o } e CHECK FOR FAULTY CHECK ENGINE LIGHT BULB
— AND CONNECTIONS.
YES e CHECK FOR OPEN IN WIRE TO ELECTRONIC
CONTROL MODULE TERMINAL “AS~
e CHECKUP HARNESS CONNECTOR.

@ o WITH TEST LIGHT CONNECTED TO GROUND, BACKPROBE | | o 1 1esT LIGHT (S ~ON~ CHECK FOR SHORT TO 12
ELECTRONIC CONTROL MODULE TERMINALS: VOLTS ON BLACK/WHITE WIRE #38 BETWEEN TEST
'216' LIGHT AND CHECK ENGINE LIGHT.
it
DO ALL THREE TERMINALS LIGHT THE TEST LIGHT?

]LEP_JL e REFERTO CHART A< “IGNITION
RELAY CIRCUIT CHECK.”

YES

@ ® WITH TESTLIGHT CONNECTED TO « 12 VOLTS,
BACKPROBE ELECTRONIC CONTROL MODULE
TERMINALS:

D1~

“A127

D0 B8OTH TERMINALS LIGHT THE TEST LIGHT?

—L_P:O_Iw - REPAIR OPEN CIRCUIT IN GROUND WIRE
THATDID NOT LIGHT TEST LIGHT.

YES

FAULTY CONNECTIONS ORFAULTY ELECTRONIC CONTROL MODULE.

4-27-93
NS 14334
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2-40 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC CONTROL
MODULE
ASSEMBLY UNE

DATA LINK
CONNECTOR 57 BLACK/WHITE .l A9 tw_s vOoLT
D

front face view [——51 BROWN IAGNOSTIC TEST

B TA TERMINAL INPUT
L ELECTRONIC CONTROL
2 a ENGINE = 53 BROWN A12 § \ODULE GROUND
GROUND

| SERIAL DATA
62 YELLOW —l A3 I COMMUNICATIONS

‘g ) CHECK ENGINE
VAZ FUSE LIGHT ‘
" 38 BLACK/WHITE —l:“s:: CHECK ENGINE

: 1
UGHT
\ INSTRUMENT;AO\?JEL HARNESS _$ _CONTROL
@ ENGINE HARNESS
CONNECTOR -
(8 terminal, white color) N? 1145::1:9{(2)

CHART A-2

NO ASSEMBLY LINE DATA LINK SERIAL DATA
OR
WILL NOT FLASH CODE 12
(“CHECK ENGINE” LIGHT “ON” STEADY)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

There should always be a steady “Check Engine” light when the ignition switch is “ON™ and the engine is not
running. Switched ignition vollage is supplied directly 10 the *Check Engine” light bulb. The electronic control
module will tum the light “ON" by supplying the ground path on clectronic control module terminal “AS”.

When the electronic control module’s diagnostic ““test” terminal “*A9” is grounded, the electronic control module
commands the “Check Engine” light 10 flash a Code 12, followed by any code(s) stored in memory. The Tech 1
“Scan” tool, when the “F1: Field Service™ key is pressed, supplies a ground for assembly line data link terminal “B".

Test Description: Number(s) below rcfer to circled 4. This step checks for an open circuit between
number(s) on the diagnostic chart. assembly line data link connector terminal “B” and

_ ) ) ) ) electronic control module terminal “A9™,
1. If “Check Engine” light is “ON,” but very dim and

the engine will not stan, check connections “D1” 3. Al Lhis poini, the “Check Engine” light wiring is
and “A12” for proper tightness. Also, ensurc that OK. The problem is a faulty electronic control
they are clean. module or engine calibrator. If Code 12 does not
s " . flash after replacing the electronic control module,

2. If the “Check Enginc” light goes “OFF” when the then replace the engine calibrator aiso.

electronic control module conncctors arc . L

disconnected, then the “Check Engine” light control ~ Diagnostic Aids:

circuit 38 (B_lack“/Wl"l,i[.c wire) Lo clectronic control A sicady light suggests a short to ground in the

module terminal *A5™ is not shorted (o ground. “Check Engine” light control circuit, or an open in the
3. The electronic control module can flash a Code 12 diagnostic test terminal input circuit to the electronic

but may not be able to output serial data to the  control module.

assembly line data link conneclor tcrminal “M". I

the Tech T “Scan” tool does not display serial data

AND the “Check Engine” light is flashing Code 12,

THEN check the Tech 1 “Scan” tool on a good

vehicle. If the Tech 1 “Scan” tool and the serial data

output circuit are OK, then the connections, the

electronic control module, or the engine calibrator

may be faulty.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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@

®

CHART A-2

NO ASSEMBLY LINE DATA LINK SERIAL DATA

OR
WILL NOT FLASH CODE 12

("CHECK ENGINE” LIGHT “ON” STEADY)
1.7L THROTTLE BODY INJECTION NIVA

o IGNITION “ON,” ENGINE "OFF.®

1S THE CHECK ENGINE LIGHT “ON“?

¢ ASSEMBLY LINE DATA LINK CONNECTOR DIAGNOSTIC “TEST” TERMINAL "8° NOT GROUNDED,
AND TECH 1 "SCAN" NOT CONNECTED TO ASSEMBLY LINE DATA UUNK CONNECTOR.

e w- coowey

YES

{ USE CHARTA-1 |

oo svweovewd

(THIS GROUNDS THE DIAGNOSTIC “TEST” TERMINAL “8°.)

o CONNECT TECH 1 SCAN TOOL AND ENTER “F1: FIELD SERVICE MODE.”

DOES CHECK ENGINE LIGHT FLASH CODE 12 AT LEAST THREE TIMES?

YES

Laigj

@ IGNITION "OFF.*

o DISCONNECT BOTH ENGINE CONTROL MODULE
CONNECTORS.

o IGNITION "ON.”
1S CHECK ENGINE LIGHT “ON?*

IF NO ASSEMBLY LINE DATA LINK DATA: CHECK
SERIAL DATA COMMUNICATION QIRCUIT (62
YELLOW WIRE) FOR OPEN OR SHORT TO GROUND
BETWEEN ELECTRONIC CONTROL MODULE "AS°
AND ASSEMBLY LINE DATA LINXK CONNECTCR
TERMINAL °M°,

IF OK, ELECTRONIC CONTROL MODULE OR ENGINE
CAUBRATOR IS FAULTY.

®

YES

o5

REPAIR SHORT TO GROUND IN CHECK
ENGINE LIGHT CONTROL CIRCUIT 38
BLACK/WHITE WIRE BETWEEN CHECK

IGNITION °OFF.”

RECONNECT ENGINE CONTROL MODULE CONNECTORS.
IGRITION "ON,"” ENGINE NOT RUNNING.

BACKPROBE ENGINE CONTROL MODULE CONNECTOR

LEAVE CONNECTED.
DOES CHECK ENGINE LIGHT NOW FLASH CODE 12?

TERMINAL "A9" WITH TEST UGHT CONNECTED TO GROUND,

ENGINE LIGHT AND ENGINE CONTROL
MODULE CONNECTOR TERMINAL "AS®,

] YES

o CHECK ENGINE CALIBRATOR FOR PROPER INSTALLATION.
IF OK, REPLACE ELECTRONIC CONTROL MODULE.

o PERFORM DIAGNOSTIC CIRCUIT CHECK CHART A.
DOES CHECK ENGINE LIGHT FLASH CODE 12 AT LEAST
THREE TIMES?

PROBLEM IS EITHER AN “OPEN CIRCUIT 57
BLACK/WHITE WIRE BETWEEN ASSEMBLY LINE
DATA LINK CONNECTOR TERMINAL “B° AND
ENGINE CONTROL MODULE CONNECTOR
TERMINAL “A9°,

-OR-
“OPEN GROUND CIRCUIT" 51 BROWN WIRE TO
ASSEMBLY LINE DATA LINK CONNECTOR
TERMINAL “A°,

— ]

YES

SYSTEM OK.

REPLACE ENGINE
CALIBRATOR.

9-17-92
NS 14336
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2-42 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

1 8 | o | ASSEMBLY LINE DATA ELECTRONIC
UNK CONNECTOR CONTROL MODULE
G m | front face view
| SERIAL DATA
62 YELLOW —E COMMUNICATIONS
colt
ASSEMBLIES 'ﬁgg}ﬁ;’ A {COOLANT TEMPERATURE S|GNAL-—>EE
: 8 TIIIIIIIITTIIIIIIooITI
"/I I~ THROTTLE POSITION SIGNAL 13
Al t  EEses= ]
= Y : MANIFOLD PRESSURE SIGNAL c1
T ]
C
4
D CRANKSHAFT POSITION AND ENGINE SPEED SIGNAL
o3 E —>- 42 VIOLET/WHITE [:” REFERENCE INPUT SIGNAL
-I-- - e svarem eetar)
= T A e INJECTOR
— "~ oreen CONTROL
€ ra 64 BLUE D16 |—e"o
DIRECT IGNITION 09 l
SYSTEM FUEL 22 BLACK
INJECTOR D10 -
FUEL INJECTOR CIRCUIT
PUMP CURRENT LIMITER
9-14-92
NS 15206 =

CHART A-3

(Page 1 of 3)
ENGINE CRANKS BUT WILL NOT RUN
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

Before using this chart check: battery condition, engine cranking speed, fuel quantity and quality.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. It is essential that CHART A, “Diagnostic Circuit
Check™ be performed first. CHART A will deter-

mine if: 4.
e Electronic control module power and ground
circuits are OK.
o Electronic control module self diagnostic ability
is operating. 5.
e Tech 1 “Scan” tool can communicate with the
electronic control module. 6.

2. If incorrect, these sensor input signals to the elec-
tronic control module can cause a no-start.

3. Any time the electronic control module has been
“OFF” for at least 15 seconds, it energizes the fuel
pump relay for 2 seconds after the ignition switch is

turned “ON.” If the engine is not cranked, the elec-
tronic control module tums the relay “OFF " after 2
seconds. Have an assistant listen for fuel pump run-
ning at the.rear of vehicle.

This step checks for sufficient voltage at the spark
plug end of the spark plug wire. Wire #1 and #2
must be tested individually. Wire #1 and #2 connect
to different ignition coils, so both ignition coils are
checked.

With the fuel injector electrically disconnected,
there should be NO fuel delivered.

This step checks for a short to ground on the injec-
tor control circuit. If this occurs, the engine would
be “flooded” because the injector would spray fuel
continuously, without electronic control module
control.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART A-3
(Page 1 of 3)
ENGINE CRANKS BUT
WILL NOT RUN

1.7L THROTTLE BODY
INJECTION NIVA

@ TO VERIFY THE ELECTRONIC CONTROL MODULE’S SELF-DIAGNOSTICS ARE WORKING,
THE CHART A “DIAGNOSTIC CIRCUIT CHECK™ MUST HAVE FIRST BEEN PERFORMED
THROUGH STEP S BEFORE USING THIS “WILL NOT RUN” CHART.

@l ® JGNITION “ON,” ENGINE STOPPED.

' “CHECK ENGINE™ LIGHT SHOULD BE “ON.” IF NOT “ON,” RETURN TO CHART A, “DIAGNOSTIC CIRCUIT
CHECK.”
CONNECTTECH 1 SCANTOOL.

ARE THE FOLLOWING PARAMETER VALUES WITHIN RANGE?

- COOLANT TEMPERATURE. IF BELOW - 20°C, SEE CODE 15 CHART FOR SENSOR RESISTANCES.
- THROTTLE POSITION. IF OVER 2.5 VOLTS WITH THROTTLE CLOSED, SEE CHART C-1H.
- MANIFOLD ABSOLUTE PRESSURE SENSOR VOLTS. IFNOT BETWEEN 3 AND S VOLTS, SEE CHART C-1D.

YES

1
t
[]
{
t
SELECT “F@: DATA LIST.” !
]
{
i
1
I

f~———————

+
mml

@ ® IGNITION “OFF~ FOR 15 SECONDS. SEE FACING PAGE, TEST
® LISTEN FOR FUEL PUMP RUNNING WHEN IGNITION IS SWITCHED "ON.° DESCRIPTION, STEP 2.
® FUELPUMP SHOULD RUN FOR 2 SECONDS AFTERIGNITION “ON,” THEN TURN “OFF.”
DOESIT?
(o]
T
@ e USINGST-125 SPARK CHECKER TOOLJ 26792, CHECK FOR SPARK AT SPARK PLUG 1 SEE FUEL SYSTEM ELECTRICAL :
WIRES WHILE CRANKING. (A FEW SPARKS AND THEN NOTHING IS CONSIDERED L GIRCUITCHECK, CHART A-5. |

“NO SPARK.")
IS THERE SPARK FROM BOTH SPARK PLUG LEADS #1 AND #2 WHILE CRANKING?

r il
@ ® DISCONNECT ELECTRICAL CONNECTOR FROM FUEL INJECTOR. 1 IGNITION SYSTEM PROBLEM.
DOES FUEL INJECTOR SPRAY WHILE CRANKING ENGINE? 'LSEE CHARTC4. J
NO YES
@ ® CONNECTINJECTOR CIRCUIT TEST LIGHT (TOOL J 34730-2A) TO HARNESS FAULTY INJECTOR
CONNECTOR REMOVED FROM INJECTOR. AND/OR O-RING.

® |GNITION “OFF” FOR AT LEAST 15 SECONDS.

® OBSERVE INJECTOR TEST LIGHT AS IGNITION IS TURNED “ON.~
TEST LIGHT SHOULD NOT LIGHT.
WHAT DOES TEST LIGHT DO?

1
EOES NOT LIGHT l LIGHT FOR APPROXIMATELY 2
SECONDS AFTER IGNITION 1S
TURNED “ON," THE GOES OUT
1
| REPAIR SHORT TO GROUND ON
[conmnue o pae 2 0f 3. INJECTOR CONTROL CIRCUIT TO
ELECTRONIC CONTROL MODULE
CONNECTOR TERMINAL D16

4-27-93
NS 15801
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L CRANKSHAFT POSITION AND ENGINE SPEED SIGNAL

42 VIOLET/WHITE —E‘

8 | A ] ASSEMBLY LINE DATA ELECTRONIC
UNK CONNECTOR CONTROL MODULE
G wm { front face view
SERIAL DATA
62 YELLOW ——E COMMUNICATIONS
ol o= |
ASSEMBLIES :&2{,‘132 .coouxm TEMPERATURE SIGNAL c10
" THROTTLE POSIION SIGNAL | 3l
| MANIFOLD PRESSURE SlGNAL c1 ]

REFERENCE INPUT SIGNAL

9-14-92
NS 15206

1monu>rm|>

nlwly

DIRECT IGNITION
SYSTEM

INJECTOR
CONTROL
64 BLUE D16 ——o/o—l
DS
Qz BLACK
D10

-
INJECTOR CIRCUIT
CURRENT UMITER

CHART A-3

(Page 2 of 3)
ENGINE CRANKS BUT WILL NOT RUN
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
Before using this chart check: battery condition, engine cranking speed, fuel quantity and quality.

Test Description: Numbers (s) below refer (o circled
number(s) on the diagnostic chart.

7. The electronic control module normally provides

10.

electrical pulses (to ground) to operate the fuel
injector. This step checks for these electrical pulses
while cranking.

. This step checks for fuel spray when the injector

receives the electrical pulses verified in Step 7. If
there is fuel spray, see the next (bottom) box for
possible causes of a “WILL NOT RUN.”

. Incorrect fuel pressure can cause a “WILL NOT

RUN.” If fuel pressure is OK, the injector is faulty.

The electronic control module must receive “‘refet-
ence signal input” pulses from the ignition system,
10 calculate any “‘engine running” functions. The
Tech 1 will show the engine speed if the elccironic
control module is receiving this reference signal.

11.

12.

NOTICE: If engine speed is indicated but less than
80, check for and repair cause of low cranking
speed.

With the test light connected to “+" voltage, by
quickly, repeatedly, momentarily touching the refer-
ence signal wire going to the electronic control
module a “substitute” source of signal pulses is
being generated. If the Tech 1 displays any engine
speed above zero, the signal is being received and
interpreted by the electronic control module.

Jumpering the + battery terminal to pin “G” will
power the injector with + voltage. (See main wiring
diagrams, page 2 of 5, located in Section 2 of this
manual.) At the injector hamess connector, only the
Pink/Black wire should have voltage to light the test
light.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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femcmemem—mce e — e m e
LCONTINUED FROMPAGE 1 OF3 }

Y= mmmmmm e m——ae

@ ® WATCH INJECTOR TEST LIGHT WHILE

CRANKING THE ENGINE,
DOES TEST LIGHT BLINK?

NO YES

o REMOVE INJECTOR TEST LIGHT FROM HARNESS CONNECTOR.
o RECONNECT HARNESS CONNECTOR TO INJECTOR.
® LOOK FOR FUEL SPRAY FROM INJECTOR.

DOES FUEL SPRAY WHILE CRANKING ENGINE?

YES

@[]

CHART A-3

(Page 2 of 3)
ENGINE CRANKS BUT
WILL NOT RUN

1.7L THROTTLE BODY
INJECTION NIVA

o CHECKFOR:

~ RESTRICTED EXHAUST SYSTEM. REFER

® IGNITION “OFF.”
- FOULED SPARK PLUGS. o INSTALL FUEL PRESSURE GAGE. (SEE CHART A-7 TO
DETERMINE WHERE TO CONNECT FUEL PRESSURE GAGE).

TO CHART B-1. ® IGNITION “ON.”
INCORRECT FUEL OR WATER/FOREIGN ® FUELPRESSURE SHOULD BE 190 TO 210 kPa (27.6 TO 30.5
MATERIAL IN FUEL. PSI, 1.9- 2.1 BAR).
- SPARKPLUG WIRES “CROSSED," IS17?
CONNECTED INTO WRONG SPARK 1
PLUGS.
- INCORRECT FUEL PRESSURE. REFERTO YES m
CHART A-7. .
- =S m————
S B T T I
. R UND IN EL N '
INADEQUATE ENGINE COMPRESSION. | | cONTROL MODULE TERMINAL | DIAGNOSIS,” |
“D9” AND “D10” CIRCUIT. | CHARTA-7. !

® INSTALLTECH 1. SELEET “FO: DATA LIST.”
¢ MONITOR "ENGINE SPEED” WHILE HOLDING THE IGNITION SWITCH

KEY IN THE “START” POSITION.

1S ENGINE SPEED INDICATING MORE THAN 80 WHILE CRANKING?

YES

DILD

@ ® DISCONNECT TECH 1 SCAN TOOL.

LINE DATA LINK CONNECTOR.

® [GNITION "ON,” DISCONNECT FUEL INJECTOR.
® WITHATESTLIGHT CONNECTED TO GROUND,
TOUCH EACH OF THE 2 TERMINALS OF THE

IGNITION “ON.”

o DISCONNECT 6 PIN HARNESS CONNECTOR FROM IGNITION
® WITH A FUSED JUMPER WIRE, JUMPER THE " « ~ MODULE.
BATTERY TERMINAL TO PIN “G” OF THE ASSEMBLY
CONNECT TESTLIGHT CLIPLEAD TO ” + " BATTERY TERMINAL.
OBSERVE TECH 1 "ENGINE SPEED” WHILE USING TEST LIGHT
TO QUICKLY ANDREPEATEDLY TOUCH TERMINAL “E” OF 6 PIN
HARNESS CONNECTOR REMOVED FROM IGNITION MODULE.
DISCONNECTED INJECTOR HARNESS CONNECTOR. ¢ TECH 1 SHOULD INDICATE AN ENGINE SPEED ABOVE ZEROQ.

® OBSERVE TEST LIGHT ON EACH TERMINAL. DOESIT?
L
ves
FAULTY CONNECTION PROBLEM IS EITHER A CIRCUIT FAULT ON
OR THE "REFERENCE INPUT SIGNAL”
DEFECTIVEIGNITION VIOLET/WHITE WIRE BETWEEN 6 PIN .
MODULE. IGNITION MODULE CONNECTOR TERMINAL

“E” TO ELECTRONIC CONTROL MODULE
TERMINAL “BS”, OR A DEFECTIVE
ELECTRONIC CONTROL MODULE. VERIFY
THAT NO CIRCUIT FAULT (OPEN, SHORT TO
GROUND, SHORT TO VOLTAGE) 1S PRESENT
BEFORE REPLACING ELECTRONIC CONTROL
MODULE.

X
[LIGHT “ON~ ONE TERMINAL ONLY | [ NOLIGHT EITHER TERMINAL |

1

) &
LIGHT “ON,” BOTH TERMINALS |

DISCONNECT FUSED JUMPER WIRE
FROMDATA LINK CONNECTOR

REPAIR OPEN CIRCUIT IN PINK/BLACK
“POWER SUPPLY " WIRE TO INJECTOR.

REPAIR SHORT TO VOLTAGE ON BLUE
“INJECTOR CONTROL CIRCUIT” WIRE.

4-27-93
NS 14404
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9-14-92
NS 15206
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f 8 T A | ASSEMBLY LINE DATA ELECTRONIC
LINK CONNECTOR CONTROL MODULE
front face view
SERIAL DATA
62 YELLOW A8 ] COMMUNICATIONS
coi IGNITION |A .
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8 TTIoIIooTIIoIIIIoIoICI
U “THROTTLE POSITION SIGNAL 13
['ﬁlmrow PRESSURE SIGNAL —pd C11

1
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1

DIRECT IGNITION
SYSTEM
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42 VIOLET/WHITE _..E

REFERENCE INPUT SIGNAL

INJECTOR
CONTROL
64 BLUE D16 o/o-]
)
@BLACK
D10 .

iNJECTOR CIRCUIT
CURRENT UMITER

CHART A-3

(Page 3 of 3)
ENGINE CRANKS BUT WILL NOT RUN
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
Before using this chart check: battery condition, engine cranking speed, fuel quantity and quality.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

13.

14.

If the engine is too cold or too hot to properly test
the fuel injector, the test results would be invalid. It
is imperative for accurate test results that the injec-
tor temperature is between 10°C and 35°C.

This test uses the fuel injector tester J 39021 and the
digital voltmeter J 39689 together. The injector
tester supplies one of three fixed amperage current
values throughout the duration of the test. Sclection
of the correct supply amperage value of 4 amps is
based on the injector coil’s specified resistance
when the push-to-test button is depressed. The tester
energizes the injector solenoid coil for 5 seconds.

The condition of the injector solenoid coil is deter-
mined by the voltage displayed on the digital volt-
meter while the injector is energized. The voltage
reading displayed during the first second of the five
second test should be ignored.

15.

16.

This step checks that the injector control circuit
(Blue #64 wire) is a complete circuit to the electron-
ic control module. With the injector connected, the
voltage from the Pink/Blue injector wire goes
through the injector, and through the Blue #64 wire
to the electronic control module terminal “D16”.

Electronic control module terminals “D9” and
“D10” are connected by a loop of wire in the har-
ness. If this loop breaks open, the injector control
circuits inside the electronic control module damage
could result. If circuit is shorted to voltage (+12
volts), the engine will not start.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-47

CHART A-3

pomeamnmnnn = (Page 3 of 3)
pacE20f3 | ENGINE CRANKS BUT
R ) WILL NOT RUN
FUEL INJECTOR TEST TO BE PERFORMED NEXT, WITH ENGINE TEMPERATURE 1.7L THROTTLE BODY
BETWEEN 10°C AND 35°C FOR ACCURATE INJECTOR TEST. INJECTION NIVA
1
e IGNITION “ON-.

CONNECT TECH 1. SELECT “FO: DATALIST™, OBSERVE COOLANT TEMPERATURE.
IS COOLANT TEMPERATURE BETWEEN 10°C AND 35°C?

YES

1 NO l INJECTOR MUST BE TESTED AT TEMPERATURES BETWEEN 10°C AND 35°C.
ALLOW THE ENGINE TO WARM OR COOL AS NEEDED.

IGNITION “OFF~.

CONNECT FUEL INJECTOR TESTER J-39021 POWER CABLE TO VEHICLE BATTERY. SET THE TESTER ROTARY SWITCH TO THE
“INJECTOR COI{ TEST, 4 AMP ~ POSITION.

PLUG DIGITAL VOLTMETER J-39689 TEST LEADS { +/—) INTO FUEL INJECTOR TESTER. SET THE DIGITAL VOLTMETER TO
MEASURE “DCWOLTS.”

DISCONNECT HARNESS CONNECTOR FROM FUEL INJECTOR. USING TESTER ADAPTOR 1-39021-30, CONNECT FUEL INJECTOR
TESTER CABLE TO FUEL INJECTOR.

FUEL INJECTOR TESTER “LOW VEHICLE BATTERY® INDICATOR SHOULD NOT BE “ON”. IS IT?

NO

YES —{ CHARGE VEHICLE BATTERY BEFORE PROCEEDING.

OBSERVE VOLTMETER, AS INJECTOR TESTER “START TEST” BUTTON IS PUSHED ONCE.
(INJECTOR WILL AUTOMATICALLY BE TESTED FOR S SECONDS. DO NOT TEST MORE OFTEN THAN ONCE PER MINUTE)

VOLTAGE DISPLAYED SHOULD STAY BETWEEN 5.4 AND 8.5 VOLTS DC. (DISREGARD FIRSTSECOND Of THE 5-SECOND TEST.)
DOES VOLTAGE STAY BETWEEN 5.4 AND 8.5 VOLTS?

NO FAULTY FUEL INJECTOR.

YES

DISCONNECT TESTERS. AND RECONNECT HARNESS TO FUEL INJECTOR.

DISCONNECT ELECTRONIC CONTROL MODULE CONNECTORS.

WITH A FUSED JUMPER WIRE, JUMPER THE “ + ° BATTERY TERMINAL TO PIN “G” OF THE DATA LINK CONNECTOR.
BACKPROBE ELECTRONIC CONTROL MODULE HARNESS CONNECTOR “D16° WITH TEST LIGHT CONNECTED TO GROUND.
ISTEST LIGHT “ON"?

NO REPAIR OPEN CIRCUIT ON BLUE “INJECTOR CONTROL CIRCUIT" WIRE, BETWEEN INJECTOR

YES

HARNESS CONNECTOR AND ELECTRONIC CONTROL MODULE TERMINAL “D16".

REMOVE FUSED JUMPER WIRE FROM DATA LINK CONNECTOR.

USING A DIGITAL MULTIMETER J 39689, CHECK THE RESISTANCE BETWEEN THE ELECTRONIC CONTROL MODULE HARNESS
CONNECTOR TERMINALS "D9” AND “D10°.

RESISTANCE SHOULD BE LESS THAN 1 OHM. 1SIT?

YES FAULTY CONNECTIONS, OR FAULTY ELECTRONIC CONTROL MODULE.
NOC
REPAIR OPEN CIRCUIT IN THE WIRE LOOP, BETWEEN ELECTRONIC CONTROL
MODULE HARNESS CONNECTOR TERMINAL “D9” TO "D10°. NSZI.S&Sgg

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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] )
:-c/o—;—ﬁ- 5 GRAY/RED
{ IGNITION
] ]

SWITCH INSTRUMENT

2 BLACK FUSIBLE UNK l— 3 RED —_—N
) BATTERY 7RED

ELECTRONIC
CONTROL MODULE
8RED ——— B1 ]| BATTERY +
9RED —{C16] BATTERY +

------ PANEL
HARNESS

ENGINE BLOCK CONNECTOR

GROUND

IGNITION RELAY
{blue connector)

i ]
L HEATER RELAY 3

76 RED 17 BROWN
; 4 PINK
3 INTAKE MANIFOLD HEATER
50A | FUSE (MAXIFUSE®) .. J
(Located f:::;arlelecrronit
control module) 1SA 15A
; ol § o
77 RED z
ENGINE HARNESS
FUEL PANEL RED BIACK GREEN YELLOW
___________ (Located under
r T0 3 instrument panel)
1 INTAKE MANIFOLD 14 P'NK/BLACK

| IGNITION SWITCH VOLTAGE
INPUT SIGNAL

9-11-92
NS 15181

CHART A-4
(Page 1 of 2)
IGNITION RELAY AND POWER CIRCUITS CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
When the ignition switch is tumed “ON,

it aclivates the ignition relay and supplies voltage to the electronic con-

trol module. The electronic control module will operaic as long as voltage is applied to electronic control module ter-
minal “A6” ignition switch voltage input signal during cranking or running. The electronic control module terminals
“B1" and “C16" receive power directly from the battery, through a fusible link.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Power is supplied from the battery through a fusible
link, directly to both terminals “B1” and “C16” of
the electronic control module.

2. If the ignition relay and the wiring that supplies
power to terminal “A6” are okay, the testlight
should light.

3. Battery voltage should be available at the ignition
relay’s blue connector, terminal 4" and 6",

(These are gray/red wire and the Red wire termi-
nals.) If power is available at both terminals, the
tesight should light when touched to each of the
two relay terminals.

Diagnostic Aids:

The intake manifold heater relay is the same as the
ignition relay. If the ignition relay fails the intake mani-
fold heater relay can be used to operate the vehicle unti
a replacement relay can be obtained.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA

98
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CHART A-4
(Page 1 of 2)

IGNITION RELAY AND POWER

CIRCUITS CHECK

1.7L THROTTLE BODY
INJECTION NIiVA

CHECK THE "Y” FUSE SHOWN
ON THE DIAGRAM. IS IT

BLOWN?
|
I -1
NO YES
) |
o USE TESTLIGHT ) 34142-8 WITH REPAIR SHORT IN CIRCUIT
@ CUPLEAD CONNECTED TO GROUND. PROTECTED BY FUSE “Y°.
o BACKPROBE ELECTRONIC CONTROL
MODULE CONNECTOR TERMINALS
“81° AND “C16".
® TEST UGHT SHOULD LIGHT ON BOTH
TERMINALS. —
DOES IT?
} &
1
YES NO
1 —
@ o IGNITION "ON.” CHECK ELECTRONIC CONTROL
e WITH TEST LIGHT CLUPLEAD STILL CONNECTED TO GROUND, BACKPROBE MODULE CONNECTIONS FOR
ELECTRONIC CONTROL MODULE HARNESS CONNECTOR TERMINAL “A6°. OPEN CIRCUIT OR SHORT TO
o TESTLIGHT SHOULD LIGHT. GROUND IN CIRCUTT THAT DD
DOES IT? NOT LIGHT THE TEST UGHT.
NO YES
|

o DISCONNECT IGNITION RELAY FROM ITS BLUE CONNECTOR.

o IGNITION “ON,” ENGINE STOPPED .

o PROBE TERMINAL “6°, (GRAY/RED WIRE) AND TERMINAL 4", (RED WIRE)
WITH ATEST LIGHT § 34142-8 CONNECTED TO GROUND.

[n; TROUBLE FOUND. |

P e
I CONTINUETO !
| PAGE20OF2 |

e wwwooonwod

1

NO LIGHT “ON” ONE ORBOTH

x.

REPAIR OPEN OR SHORT TO
GROUND IN CIRCUIT THAT DD
NOT UGHT.

9-22-92
NS 15802

~4
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ELECTRONIC
2 BLACK —-| FUSIBLE LINK }- 3 RED CONTROL MODULE
= 8RED 81 | BATTERY +
)] satTery 7 RED 9 RED c16] BATTERY «+
o H
:-c/o—g—E- S GRAY/RED
t IGNITION
I SWITCH 1 INSTRUMENT slla
== boomee- 4 PANELE
= HARNESS
ENGINE BLOCK CONNECTOR i S IGNITION RELAY
GROUND #3550 | (blue connectar)
2 8
76 RED 17 BROWN 5
I 4 PINK
4 INTAKE MANIFOLD HEATER
S0A I FUSE (MAXIFUSE®) .
(Locate;d l:’ar’e)lectronk A 1SA 1SA
control m ure, 9
ol O S
ENGINE HARNESS Z R Y
FUEL PANEL RED BLACK GREEN YELLOW
O, S (Located under
e 10 7 instrument panel) :
1INTAKE MANIFOLD )
| HEATER RELAY I 14 PINK/BLACK
| IGNITION SWITCH VOLTAGE
INPUT SIGNAL
{0 Jo R o ooy I
iGN N MODULE !
L/GNITION MODULE § Loy oouE] NS 15181

CHART A-4
(Page 2 of 2)

IGNITION RELAY AND POWER CIRCUITS CHECK

1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
When the ignition switch is tumed “ON,” it activates th

e ignition relay and supplies voltage to the electronic con-

trol module. The electronic control module will operate as long as voltage is applied to electronic control module ter-
minal “A6” ignition switch voltage input signal during cranking or running. The electronic control module terminals
“B1" and “C16" receive power directly from the battery, through a fusible link.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

4. A previous test proved that power was available at
the relay connector, terminal “6” (Gray/Red wire).
This test will check if the Brown wire o relay ter-
minal “2” is a good ground circuit.

This test checks the switch portion of the relay. The
Tech 1 **Scan” tool displays “system voltage” from
the electronic control module’s interpretation of the
voltage level at terminal “A6”.

6. This checks the Pink wire, from the ignition relay
blue connector to the fuse block.

Diagnostic Aids:

The intake manifold heater relay is the same as the
ignition relay. If the ignition relay fails, the intake mani-
fold heater relay can be used to operate the vehicle until
a replacement relay can be obtained.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTE'MS'1.7L THROTTLE BODY INJECTION 2-51

CHART A-4

(Page 2 of 2)
IGNITION RELAY AND
POWER CIRCUITS CHECK
1.7L THROTTLE BODY
INJECTION NIVA

! FROM PAGE |
110F2 '

-

@ ® CONNECT TEST LIGHT BETWEEN TERMINALS
“2° AND “6° OF IGNITION RELAY BLUE
HARNESS CONNECTOR.

i

LIGHT “ON” LIGHT “OFF*
@ ® USING CONNECTOR TERMINALTEST ADAPTER KIT, JUMPER TERMINALS “4° REPAIR OPEN CIRCUIT IN
(RED WIRE) AND TERMINAL “8” (PINK WIRE) TOGETHER USING A FUSED BROWN WIRE #17 TO RELAY
JUMPER WIRE. ’ CONNECTOR TERMINAL “2°,

o CONNECTTECH 1 “SCAN" TOOL. SELECT “FO: DATA LIST.”

o TECH 1 "SCAN" TOOL SHOULD DISPLAY “SYSTEM VOLTAGE® NEAR
BATTERY VOLTAGE.
DOEsIT?

YES

. FAULTY CONNECTION
1S FUSE °Y* OK? OR FAULTY RELAY

YES . NO

o WITHRELAY HARNESS CONNECTOR TERMINALS “4” AND “8° STILL FAULTY FUSE “Y* OR SHORT
JUMPERED, REMQVE FUSE “Y", CONNECT TEST LIGHT FROM GROUND TO TO GROUND ON CIRCUIT
PINK WIRE TERMINAL OF FUSE "Y* HARNESS CONNECTOR. TEST LIGHT 14/15/16/86 PINK/BLACK
SHOULD UGHT. WIRE.
DOES IT?.

|
@ FAULTY CONNECTION OR OPEN CIRCUIT FAULTY CONNECTION OR OPEN PINK WIRE

14/15/16/86 PINK/BLACK WIRE OR BETWEEN RELAY HARNESS CONNECTOR

;Asun EsLscnaomc CONTROL TERMINAL “8° AND FUSE “Y~.
DULE.

9-21-92
NS 15210

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ELECTRONIC
ASSEMBLY LINE 7 ECTRON
s]a DATA LINK CONNECTOR FUsE Z (RED) CONTROL MODULE
A front face view
\ 46 + VOLTAGE
FUEL PUMP PINK/BLACK 63 a1 o—
TEST TERMINAL CREEN/WHITE RUEL SYSTEM RELAY
s 2 CONTROL
FUEL SYSTEM RELAY
(red connector)
s .
= 18 BROWN
GRAY TPINK/BLACK Attaches to engine at
et 7> aiia ignition module bracket
[) ——t
1 INSTRUMENT | - INJECTOR
! paNEL | |GRAY ENGINE EToR
I FUELGAGE ! GROUND ‘
L= Sy
N 64 BLUE
PINK/BLACK
t
O a3 o
: FUEL (
IN-TANK INJECTOR 23X o 1
ELECTRIC J . i
FUEL PUMP +”INJECTOR QRQUIT ",
FUEL LEVEL SENDER s SURRENT LIMITER .
= 4-20-93
NS 14411

CHART A-5

FUEL SYSTEM ELECTRICAL CIRCUIT CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

When the ignition switch is tumed “ON,” the electronic control module will activate the fuel pump relay and run
the in-tank fuel pump. The fuel pump will operate as long as the engine is cranking or running, and the electronic
control module is receiving ignition reference pulses.

If there are no reference pulses, the electronic control module will shut “OFF” the fuel pump within 2 seconds
after ignition “ON.”

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. The fuel system relay as described above can be
energized by tuming the ignition key to the “ON”
position, after it has been “OFF” for at least 15 sec-
onds. The fuel pump should run for 2 seconds and
then turm “OFF” as described above. To reenergize
the pump tum the key to the “OFF” position for 10
seconds, then turn it to the “ON” position again.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-53

® IGNITION MUST BE “OFF" FOR AT LEAST 15 SECONDS.

® ENABLE FUEL SYSTEMBY TURNING IGNITION KEY TO “ON"
POSITION.

® LISTEN FOR RUNNING FUEL PUMP AT REAR OF VEHICLE.

® FUEL PUMP SHOULD RUNFOR 2 SECONDS AFTER IGNITION
"ON”
DOES IT?

| —

CHART A-5

CIRCUIT CHECK
INJECTION NIVA

NO

® DISCONNECTFUEL SYSTEMRELAY.

IGNITION "ON,” ENGINE NOT RUNNING.

® PROSERELAY HARNESS CONNECTOR TERMINAL “8° WITH
ATESTLIGHT ) 34142-8 CONNECTED TO GROUND.

| o

FUEL SYSTEM ELECTRICAL
1.7L THROTTLE BODY

P R R R I

, FUEL SYSTEM RELAY CIRCUIT ELECTRICAL CHECK

1 OK. SEE CHART A-7 FORFUEL SYSTEM PRESSURE

-t . - - = - - - - -

‘ LIGHT “ON”

CONNECT A TESTLIGHT BETWEEN HARNESS CONNECTOR
TERMINALS 6" AND 8~

‘ LIGHT “OFF~

IN FUEL PUMP CIRCUIT.

FAULTY CONNECTION OR REPAIR OPEN IN QRCUIT 46
PINK/BLACK WIRE FROM RELAY TERMINAL “8° TO FUSE
“Z". IFFUSE “Z° 1S BLOWN REPAIR SHORT TO GROUND

LIGHT "ON~

—

LIGHT " OFF~
) &

® CONNECT TESTLIGHT BETWEEN TERMINAL “2° AND GROUND.

® ENERGIZE THE FUEL SYSTEM RELAY AS DESCRIBED IN STEP O
ABOVE.
® TESTLIGHT SHOULD BE “ON~ FOR 2 SECONDS.

FAULTY CONNECTION OR REPAIR OPEN .
GROUND CIRCUIT 18 BROWN WIRE AND
BETWEEN FUEL PUMP AND ENGINE BLOCK
GROUND RELAY TERMINAL "6°.

LIGHT “ON~

l LIGHT “OFF"

¢ IGNITION “ON."

RECONNECT FUEL SYSTEMRELAY.

e BACKPROBERELAY TO CONNECT TESTLIGHT BETWEEN
TERMINAL "4° AND GROUND.

® ENERGIZE THE FUEL SYSTEM RELAY AS DESCRIBED IN STEP O
ABOVE.

¢ TESTLIGHT SHOULD BE “ON” FOR 2 SECONDS.

| &

RELAY TERMINAL “2° TO ELECTRONIC CONTROL
MODULE TERMINAL “A1°. IF OK, IT'S A FAULTY
ELECTRONIC CONTROL MODULE.

FAULTY CONNECTION OR CHECK FOR OPEN OR SHORT
TO GROUND IN CIRCUIT 63 GRE EN/'WHITE WIRE FROM

| o .

LIGHT “ON” LIGHT “OFF~
i
® CONNECTTESTLGHT BETWEEN FUELPUMP TEST TERMINAL FAULTY CONNECTION OR FAULTY
AND GROUND. FUEL SYSTEM RELAY.
® ENERGIZE THE FUEL SYSTEM RELAY AS DESCRIBED IN STEP O
ABOVE.

¢ TESTUGHT SHOULD BE “ON“ FOR 2 SECONDS.

L

i 8 - |
LIGHT "ON" LIGHT “OFF~

X A

FAULTY CONNECTION |

FAULTY CONNECTION
OR ¢ OROPEN CIRCUIT 10 GREEN WIRE
OPEN CIRCUIT 1 GRAY WIRE OR OPEN CIRCUIT 78 PINK/GREEN WIRE
OR
FAULTY FUEL PUMP
OR
FAULTY FUEL PUMP GROUND

4-27-93

NS 14412

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-54 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

1 THROTTLE BODY INJECTION UNIT
2 FUEL PUMP

3 FUEL SUPPLY PRESSURE LINE
4 FUEL ALTER

5 FUEL PRESSURE TEST FAITTING
(PART OF TOOL J 38970-V)

& FUEL RETURN LINE
7 FUEL PRESSURE GAUGE

{PART OF TOOL J 28970-V) NS 14683

CHART A-7

(Page 1 of 2)
FUEL SYSTEM DIAGNOSIS
1. 7L THROTTLE BODY INJECTION NIVA

Circuit Description:

When the ignition switch is tumed “ON,” the electronic control module will tum “ON™ the fuel pump. It will
remain “ON’" as long as the engine is cranking or running, and the electronic conwol module is receiving crankshaft
position pulses. If there are no reference pulses, the electronic control module will shut “OFF” the fuel pump within 2

seconds after key “ON."

The pump will deliver fuel to the throttle body injection unit, where the system pressure is controlled between
190 kPa (27.6 psi, 1.9 bar) and 210 kPa (30.5 psi, 2.1 bar). Excess fuel is then returned to the fuel tank.

The fuel pump test terminal (assembly line data link terminal “G”) is located above and to the right of the driver’s
kick panel, above the electronic control module. When the engine is not running and the ignition switch is “OFF,” the
pump can be turned “ON" by applying battery voltage to the test terminal.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Checks for proper fuel pressure and system opera-
tion. By tuming the ignition key to the “ON" posi-
tion you will be able to energize the fuel system for
2 seconds at a time.

2. This step checks for leaks or loose connections
between the fuel pressure test fitting and the throttle
body injection unit. This step will also determine if
the pressure regulator is operating properly.

3. This portion ensures no leaks or loose connections
are present between the fuel pump and the fuel pres-

sure test fitting. This step will also determine if the

fuel pump is operating properly.
Diagnostic Aids:

Improper fuel system pressure can result in one of
the following symptoms:

o Cranks, but will not run.

o Cuts out, may feel like ignition problem.

e Poor fuel economy, loss of power.

o Hesitation.

Have an assistant listen for fuel pump at rear of
vehicle, pump may not be audible inside vehicle.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART A-7

(Page 1 of 2)
FUEL SYSTEM DIAGNOSIS
1.7L THROTTLE BODY INJECTION NIVA

@ ¢ FUELTANK HAS SUFFICIENT FUEL AND FUEL QUALITY IS OK.

¢ IGNITION “OFF,” REMOVE FUEL TANK FILLER CAP TO RELIEVE ANY RESIDUAL TANK PRESSURE.

® DISCONNECT 4-TERMINAL ELECTRICAL CONNECTOR AT FUEL PUMP. (CONNECTOR ACCESS PANEL IS LOCATED INFLOOR
PAN DIRECTLY ABOVE FUEL TANK:)

¢ START ENGINE AND IDLE UNTIL ENGINE STALLS. ENGAGE STARTER FOR 3 SECONDS TO RELIEVE ANY REMAINING
PRESSURE.

® DISCONNECT FUEL SUPPLY PRESSURE PIPE FROM FUEL FILTER “OUTLET” FITTING. INSTALL FUEL PRESSURE TEST FITTING
TOOL J 38970-V BETWEEN FUEL FILTER OUTLET FITTING AND FUEL PIPE. (SEE FACING PAGE ILLUSTRATION.)

& INSTALL PRESSURE GAUGE J 38970-V ONTO FUEL PRESSURE TEST FITTING.

® IGNITION “OFF” FORAT LEAST 15 SECONDS.

& OBSERVE FUEL PRESSURE ASIGNITION IS TURNED TO THE “ON”“ POSITION. THIS WILL CAUSE THE FUEL SYSTEM RELAY
TO TURN “ON” FOR 2 SECONDS, THEN “OFF.” DURING THE 2 SECONDS OF "ON*“ TIME THE FUEL PRESSURE SHOULD B8E
BETWEEN 190 kPa (27.6 psi, 1.9 bar) AND 210 kPa (30 psi, 2.1 bar).

1SIT?
YES NO

X Py |

@ AFTER PUMP STOPS RUNNING, PRESSURE MAY DECREASE SLIGHTLY, ! GOTOCHARTA7 !

THEN SHOULD HOLD STEADY WITH NO FURTHER OROP IN PRESSURE. PAGE20OF2. :

{IF ENGINE 1S WARM, A SLOW GRADUAL INCREASE IN PRESSURE IS
NORMAL.) WHAT DOES PRESSURE DO?

PRESSURE HOLDS
B
NO TROUBLE FOUND

PRESSURE CONTINUES TO DROP
X

® IGNITION “OFF“ FORAT LEAST 15 SECONDS.

& AGAIN TURN THE IGNITION KEY “ON“~ TO ENERGIZE FUEL PUMP.
IMMEDIATELY AFTER PUMP STOPS RUNNING, PINCH COMPLETELY SHUT
A RUBBER SECTION OF FUEL HOSE BETWEEN FUEL PRESSURE TEST FITTING
AND THROTTLE BODY INJECTION UNIT.
DOES FUEL PRESSURE STABILIZE AND STOP OROPPING?

T,

NO YES
L

® CHECKFORLEAKS ORLOOSE
CONNECTIONS BETWEEN THE FUEL
PRESSURE TEST FITTING AND THE
THROTTLE BODOY INJECTION UNIT.
MAKE THE SAME CHECK BETWEEN
THE THROTTLE BODY INJECTION

@ ® IGNITION “OFF” FOR AT LEAST 15 SECONDS.

& AGAIN TURN THE IGNITION KEY “ON* TO ENERGIZE FUEL PUMP.
IMMEDIATELY AFTER PUMP STOPS RUNNING, PINCH
COMPLETELY SHUT A RUBBER SECTION OF FUEL HOSE BETWEEN
FUEL PRESSURE TEST FITTING AND FUEL TANK. FUEL PRESSURE
SHOULD STABILIZE AND STOP DROPPING.

DOESIT? UNIT AND THE FUEL TANK.
: ® IF NO PROBLEMS ARE FOUND,
REPLACE FUEL PRESSURE
REGULATOR ON THE THROTTLE
X B8ODY INJECTION UNIT.
NO YES
i

e CHECKFORLEAKS ORLOOSE CONNECTIONS
BETWEEN THE FUEL TANK AND THE FUEL
PRESSURE TEST FITTING { THE SUPPLY LINE
INCLUDING FUEL FILTER).

ND REPLACE FUEL PUMP. 4-27-93
@ IF NO PROBLEMS ARE FOUND NS 12413

¢ GO THROUGH STEP 2, AGAIN MAKING SURE
THERE ARE NO LEAKS ORLOOSE
CONNECTIONS AS SPECIFIED ABOVE.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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1 THROTTLE BODY INJECTION UNIT 5 FUEL PRESSURE TEST ATTING
2 FUEL PUMP (PART OF TOOL J 38970-V)

6 FUEL RETURN UNE
3 FUEL SUPPLY PRESSURE UNE
7 FUEL PRESSURE GAUGE

4 FUEL ALTER (PART OF TOOL J 28970-V)

NS 14683

CHART A-7

(Page 2 of 2)
FUEL SYSTEM DIAGNOSIS
1.7L THROTTLE BODY INJECTION NIVA

Test Description: Number(s) below refer to circled 5. Tuming the fuel pump “ON” and restricting fuel

lumber(s) on the diagnostic chart. flow at the fuel pressure gage will determine if the

. fuel pump can supply enough fuel pressure to the

. Fuel pressure less than 190 kPa (27.6 psi, 1.9 bar) injector to operate properly, above 190 kPa (27.6
falls into two areas: psi, 1.9 bar).

e Amount of fuel to injector is OK, but the pres- . i )
sure is less than 190 kPa (27.6 psi, 1.9 bar). Low NOTICE: Do not restrict the fuel retum line, this
fuel pressure can cause poor overall perfor- may damage the fuel pressure regulator.
mancF. . 6. This test determines if the high fuel pressure is due

¢ Restricted flow causing pressure drop. Normally, to a restricted fuel return line, or a throttle body
a vehicle with a fuel pressure of less than 190 pressure regulator problem. Apply battery voltage to
kPa (27.6 psi, 1.9 bar) at idle will not be drive- the fuel pump test connector only long enough to
able. Howevel’, if the pmssure dl‘Op Qccurs Only get an accurate fuel pressure reading.

while driving, the engine will surge, then stop, as
pressure begins to drop rapidly.
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Fess=s=s=s== == hi
| FROM CHARTA-7 !

| (PAGE10OF2)
La

T J

® DISCONNECTTECH 1 “SCAN” TOOL.

LINK.
® OBSERVE FUEL PRESSURE GAUGE.

® USING A FUSED JUMPER WIRE, APPLY BATTERY VOLTAGE TO
FUEL PUMP TEST TERMINAL “G” ON THE ASSEMBLY LINE DATA

PRESSURE IS LESS THAN 190
kPa (27.6 psi, 1.9 bar).

1

® LISTEN FOR PUMP RUNNING AT
FUEL TANK.
1S IT RUNNING?

YES

CHART A-7
(Page 2 of 2)

1.7L THROTTLE BODY
INJECTION NIVA

FUEL SYSTEM DIAGNOSIS

. B

PRESSURE IS ABOVE 210 kPa
(30.5 psi, 2.1 bar).

i

® RESTRICTFUELFLOWSBY
GRADUALLY PINCHING RUBBER
SECTION OF FUEL HOSE
BETWEEN FUEL PRESSURE TEST
FITTING AND A THROTTLE
BODY INJECTION UNIT.

® OBSERVE PRESSURE GAUGE.

CHECK FOR THE

FOLLOWING:

- FUEL PUMP CONNECTOR
DISCONNECTED.

- OPENIN FUEL PUMP
CIRCUIT BETWEEN PUMP
CONNECTOR AND FUEL
SYSTEM RELAY.

® IF OK, REPLACE FUEL
PUMP.

REMOVE FUSED JUMPER TO OE-ENERGIZE
THE FUELSYSTEM.

RELIEVE PRESSURE IN SYSTEM BY
REFERRING TO "FUEL PRESSURE RELIEF”
PROCEDURE IN SECTION 3.

DISCONNECT FUEL RETURN LINE AT THE
AREA WHERE THE RUBBER HOSE
CONNECTS TO STEEL LINE.

INSERT RUBBER RETURN LINE HOSE
SECTION IN AN APPROVED GASOLINE
CONTAINER.

ENERGIZE THE FUEL SYSTEM BY TURNING
THE IGNITION KEY “ON”~ AS DESCRIBED
INCHART A-7 1 OF 2.

i

PRESSURE ISLESS THAN 190
kP2 (27.6 psi, 1.9 bar).

PRESSURE IS ABOVE 210 kPa
(30.5 psi, 2.1 bar).

T

CHECK FOR THE
FOLLOWING:

REPLACE PRESSURE
REGULATOR.

- LEAKS ORLOOSE
CONNECTIONS.

- PLUGGED IN-LINE
FILTER.

- PLUGGED FUEL PUMP
FILTER.

& |F OK,REPLACE FUEL
PUMP.

e NOTE FUEL PRESSURE GAUGE.
1
PRESSURE IS PRESSURE IS ABOVE 210 kPa
BETWEEN {30.5 psi, 2.1 bar).
130 kP3 (27.6 T
psi, 1.9 bar)
AND 210 kPa CHECK FOR RESTRICTED
(30.5 psi, 2.1 FUELRETURN LINE FROM
bar). THROTTLE BODY
T INJECTION UNIT TO
WHERE LINE WAS
LOCATE AND DISCONNECTED. If LINE IS
CORRECT OK, REPLACE PRESSURE
RESTRICTED REGULATOR.
FUEL RETURN
LINE TO FUEL
TANK.

4-27-93
NS 14406
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R iTO CANISTER PURGE SOLENOID | ELECTRONIC
FUSE
e 25 PINK/BLACK ITO VEHICLE SPEED seusoa ' CONTROL MODULE
black fusehoider .To INTAKE HEATER RELAY 1
................ 4 OXYGEN SENSOR
........... SZPNK = oXYGEN SENSOR
ITO IGNITION RELAY |
prereiaiat 20 BROWN 33 BROWN/WHITE 27 GRoND
.To IGNITION MODULE | ]
.TB'FDEE' SYSTEM EEJ\'Y \ 22
.............. BROWN PINK TAN
ELECTRICALLY HEATED
2 EXHAUST GAS
= OXYGEN SENSOR
ENGINE GROUND
Attaches to engine at
ignition module bracket 10-31-92
= NS 14336

CODE 13

NO OXYGEN SENSOR SIGNAL
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The electronic control module applies a reference voltage of approximately 450 millivolts between terminals
“D7" and “D6”, The oxygen sensor varies the voltage within a range of about 1 volt if the exhaust is rich, and down.
through about 10 millivolt if exhaust is lean. Code 13 is set when the voltage does not vary on Circuit 32 within a pre-

determined amount of time.

The sensor is like an open circuit and produces no voltage when it is below 315°C. An open sensor circuit, or a

cold sensor causes “Open Loop™ operation.

The heater circuit of the oxygen sensor is tumed “ON" by the ignition relay when the engine is running.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Code 13 will set:

Engine has been running longer than 40 seconds.
Engine coolant temperature greater than 77°C.

Throttle position sensor signal above 6% (about
0.3 volt above closed throttle voltage).

Oxygen sensor signal voltage steady between
350 and 550 millivoits for 3 seconds.

If the conditions for a Code 13 exist, the system will
not go into “Closed Loop.”

This test checks the oxygen sensor’s heating ele-
ment. The heating element resistance should be 3.5
ohms at 20°C or 13.2 chms at 595°C. At room tem-
perature (20°C) the heater resistance should be 3.5-
4.5Q2, nomally it should be about 3.8Q.

This will determine if the sensor is at fault.

For this test use only a high impedance digital volt-
meter. This test checks the continuity of Circuit 32
Pink wire and Circuit 33 Brown/White wire. If Cir-
cuit 33 Brown/White wire is open, the electronic
control module voltage on Circuit 32 Pink wire will
be over 600 mV.

5. 1If the air conditioning fuse was open, check the air
conditioning fuse circuits’ or generator circuits for

shorts.
Diagnostic Aids:

If the oxygen sensor heaters are not operating prop-
erly, system may go into “Open Loop” after extended
idle.

Nommnal voltage varies between 10 mV to 1000 mV
(.01 and 1.0 volt), while in “Closed Loop.” Code 13 sets
in one minute if voltage remains between 350 and 550
millivolt, however, the system will go “Open Loop” in
about 15 seconds.

Refer to “Intermittents” in “Symptoms,”
“2.9B”.

An oxygen supply inside the oxygen sensor is nec-
essary for proper oxygen sensor operation. This supply
of oxygen is supplied through the oxygen sensor wires.
All oxygen sensor wires and connections should be
inspected for breaks or contamination that could prevent
reference oxygen from reaching the oxygen sensor.

Section
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CODE 13
NO OXYGEN SENSOR

(D[ eNGINE AT NORMAL OPERATING TEMPERATURE (85°C-95°C). SIGNAL
s RUN ENGINE ABOVE 1200 REVOLUTIONS PER MINUTE FOR TWO MINUTES. 1.7L THROTTLE BODY
DOES TECH 1 “SCAN® TOOL INDICATE *CLOSED LOOP"? INJECTION NIVA
[no l YES
o IGNITION “OFF. CODE 13 15 INTERMITTENT. IF NO
o DISCONNECT OXYGEN SENSOR HARNESS CONNECTOR, ADDITIONAL CODES WERE STORED,
o CONNECT TEST LIGHT J 34142-8 BETWEEN HARNESS TERMINALS *8° REFERTO *DIAGNOSTIC AIDS.”
AND °D".
o IGNITION "ON.*
IS TEST LIGHT “ON"?

o

@ @ USING DIGITAL VOLT OHM AMP MULTIMETER J 39689 MEASURE o CONNECT TEST LIGHT TO HARNESS
RESISTANCE BETWEEN OXYGEN TERMINAL *3° AND GROUND.
SENSOR TERMINALS °8° AND “D°. o IS TESTUGHT “ON"?
e IS RESISTANCE BETWEEN 3.5 OHMS AND 13.2 OHMS?
_
YES | NO l NO I YES
@ e USING CONNECTOR TERMINAL TEST ADAPTER KIT J FAULTY @ FAULTY CONNECTION | | FAULTY
35616 TO JUMPER HARNESS CIRCUIT 32 PINK TO OXYGEN OR FAULTY FUSE“R® | | conNECTION
GROUND. SENSOR OPEN CIRCUIT 25 OR OPEN CIRCUIT
e TECH 1 SHOULD DISPLAY OXYGEN VOLTAGE BELOW PINK/BLACK OR 27 20 BROWN
2 VOLT (200 mV) WITH ENGINE RUNNING. PINK/BLACK or
DOtEs m? OR SHORT CIRCUIT TO | | FAULTY ENGINE
GROUND IN CIRCUIT BLOCK GROUND.
25,26,27,29,82
PINK/BLACK.
1
l NO I YES
)
@ o REMOVE JUMPER. FAULTY OXYGEN SENSOR
e IGNITION “ON.* ENGINE “OFF.” CONNECTION
e USING DIGITAL VOLT OHM AMP MULTIMETER J 39689 CHECK OR
VOLTAGE OF CIRCUIT 32 PINK AT OXYGEN SENSOR. FAULTY OXYGEN SENSOR.
.3-.6 VOLY OVER .§ VOLY LESS THAN .3
(300 - 600 mV) (600 mV) VOLT (300 mV)
FAULTY FAULTY CONNECTION FAULTY ELECTRONIC CONTROL
ELECTRONIC or MODULE CONNECTION
CONTROL OPEN CIRCUIT 33 OR
MODULE BROWN/WHITE WIRE OPEN CIRCUIT 32 PINK/WIRE
OR FAULTY OR FAULTY ELECTRONIC
ELECTRONIC CONTROL CONTROL MODULE.
MODULE.
§-30-92
NS 14437

“AFTER REPAIRS,” START ENGINES. CLEAR CODES AND CONFIRM NO "CHECK ENGINE” LIGHT.
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COOLANT TEMPERATURE ELECTRONIC
SENSOR CONTROL MODULE

a0

E l ‘ I COOLANT
v TEMPERATURE
AlB SENSOR INPUT
SIGNAL
31 YELLOW c10 } S VOLT

74 GREEN
L - 72 PINK/BLACK Al 1
- =2 SENSOR
= GROUND

FomTmTIe T T N

COOLANT TEMPERATURE | THROTTLE POSITION |
SENSOR CONNECTOR 1 SENSOR 1

front face view bosomsosasae- < 9-15.92

NS 14337

CODE 14

COOLANT TEMPERATURE
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The coolant temperature sensor is a thermistor that controls the signal voltage to the electronic control module.
The electronic control module applies about 5 volts on the Yellow wire from electronic contro] module terminal
“C10" to the coolant temperature sensor, and “looks” at the voltage drop. When the engine coolant is cold the sensor
(thermistor) resistance is high, therefore the electronic control module will “see” high signal voltage.

As the engine warms, the coolant sensor (thermistor) resistance becomes less, and the electronic control module

sees a lower signal voltage. At nomal engine operating temperature (85°C-95°C) the voltage will measure about 1.5
to 2.0 volts.

Test Description: Number(s) below refer to circled  Diagnostic Aids:

number(s) on the diagnostic chart. The Tech 1 “Scan” tool displays engine temperature
I. Code 14 will set if: in degrees Celsjus. After the engine is started, the tem-
e Engine has been running longer than 2 seconds. perature should rise steadily to about 85-95°C then sta-
AND bilize when the thermostat opens. Check terminals at the
. . sensor for a good connection.

e Coolant temperature sensor input signal voltage

ilrgdsifca:tes engine coolant temperature is above Refer to “Intermittents™ in “Symptoms,” Section
) “2.9B".

2. This test determines if the Circuit 31 Yellow wire
from the coolant temperature sensor to electronic
control module terminal “C10” is shorted to ground
(low volts/resistance) which will set a Code 14.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CODE 14

COOLANT TEMPERATURE
(SIGNAL VOLTAGE TOO LOW)
1. 7L THROTTLE BODY INJECTION NIVA

@ o IGNITION "ON,” ENGINE NOT RUNNING.
o CONNECTTECH1.
o SELECT “F@: DATAUST.”
DOES TECH 1 DISPLAY COOLANT TEMPERATURE
OF 130°C OR HIGHER?
) -
YES NO
|
@ o DISCONNECT COOLANT TEMPERATURE SENSOR. CODE 14 IS INTERMITTENT. IF NO ADDITIONAL
® TECH 1 SHOULD DISPLAY COOLANT TEMPERATURE CODES WERE STORED, REFER TO “DIAGNOSTIC
BELOW -30°C. AIDS" ON FACING PAGE.
DOES MY
- =
YES NO
|
REPLACE COOLANT CIRCUIT 31 YELLOW WIRE FROM THE COOLANT
TEMPERATURE SENSOR. TEMPERATURE SENSOR TO ELECTRONIC CONTROL
MODULE TERMINAL *C10” IS SHORTED TO GROUND
or
CIRCUIT 31 YELLOW WIRE FROM THE COOLANT
DIAGNOSTIC AID TEMPERATURE SENSOR TO ELECTRONIC CONTROL
MODULE TERMINAL “C10” IS SHORTED TO COOLANT
COOLANT TEMPERATURE SENSOR TEMPERATURE SENSOR AND THROTTLE POSITION
TEMPERATUR E VS. RESISTANCE VALUES SENSOR GROUND CIRCUIT, CIRCUIT 72 PINK/BLACK OR
(APPROXIMATE) CIRCUIT 74 GREEN WIRE FROM THE COOLANT
°C OHMS TEMPERATURE SENSOR AND THROTTLE POSITION
100 177 SENSOR TO ELECTRONIC CONTROL MODULE TERMINAL
90 241 *A14”
80 : 332 OR FAULTY ELECTRONIC CONTROL MODULE.
70 467
60 667
50 973
a5 1188
40 1459
35 1802
30 2238
25 2796
20 3520
15 4450
10 5670
5 7280
0 9420
-5 12300
-10 16180
-15 21450
-20 28680
-30 52700
40 100700
5-27-92
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE® LIGHT. NS 14338
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n n SENSOR

L1 S e

74 GREEN

COOLANT TEMPERATURE

TEMPERATURE
Als SENSOR INPUT
SIGNAL
31 YELLOW c10 5 VOLT

ELECTRONIC
CONTROL MODULE

COOLANT

(D

f"'----?a ----- ha |
COOLANT TEMPERATURE | THROTTLE POSMION |
SENSOR CONNECTOR I seNsOR |
front face view R E L L 4 9-15-92
NS 14337

72 PINK/BLACK A11 j_
-2 SENSOR

=~ GROUND

CODE 15

COOLANT TEMPERATURE
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The coolant temperature sensor is a thermistor that controls the signal voltage to the electronic control module.
The electronic control module applies about 5 volts on Circuit 31 Yellow wire from the electronic control module ter-
minal “C10" to the coolant temperature sensor, and “looks” at the voltage drop. When the engine coolant is cold the
sensor (thermistor) resistance is high, therefore the electronic control module will “‘see” high signal voltage.

As the engine wamms, the coolant sensor (thermistor) resistance becomes less, and the electronic control module
sees a lower signal voltage. At normal engine operating temperature (85°C-95°C) the voltage will measure about 1.5

to 2.0 volts.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Code 15 will set if;
e Engine has been running longer than 58 seconds.
AND

e Coolant temperature sensor signal voltage indi-
cates engine coolant temperature less than
-37°C.

2. This test simulates 2 Code 14 - coolant temperature
sensor (high temperature - low voliage/resistance
indicated). If the electronic control module receives
the low voltage/resistance signal (high temperature),
and the Tech | “Scan” tool displays 130°C or above,
the electronic control module and the coolant tem-
perature sensor circuits are OK.

3. This tests for an open in the Circuit 31 Yellow wire
from the coolant temperature sensor to electronic
control module terminal “C10”. When the Circuit
31 Yellow wire is jumpered/shorted to a good
ground—the electronic control module should “'see”
a low resistance/voltage—high temperature on the
coolant temperature sensor circuit (electronic con-

trol module terminal “C1Q"). If the Tech 1 displays
a high temperature when the Yellow wire is shorted
to ground, then the Circuit 31 Yellow wire to elec-
tronic control module terminal “C10” and the elec-
tronic control module are OK.

Voltage between the Circuit 31 Yeliow wire (coolant

temperature sensor to electronic control module ter-

minal “C10™) and ground is normally 5 volts (the
coolant temperature sensor connector disconnected
and not jumpered/shorted to ground).

Diagnostic Aids:

The Tech 1 “Scan” tool reads engine coolant tem-
perature in degrees Celsius. After the engine is started,
the temperature should rise steadily to about 85-95°C,
then stabilize when the thermostat opens.

If Code 21 - throttle position sensor is also set,
check coolant temperature sensor and throttle position
sensor ground circuit (Circuit 74 Green wire Circuit 72
Pink/Black wire) for faulty wiring or connections.
Check terminals at sensor for a good connection.

Refer to “Intermittents” in “Symptoms,” Section
“2.9B”.
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IGNITION “ON," ENGINE RUNNING.

CONNECT TECK 1.

o SELECT “FQ: DATALIST.®

DGES TECH 1 DISPLAY COOLANT TEMPERATURE
OF -30°C OR LESS?

CODE 15

COOLANT TEMPERATURE
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

DISCONNECT COOLANT TEMPERATURE
SENSOR.

CODE 1515 INTERMITTENT. F NO ADDITIONAL
CODES WERE STORED, REFER TO “DIAGNOSTC

o USE CONNECTOR TERMINAL TEST ADAPTER KIT AIDS® ON FAQNG PAGE.
135615 TO JUMPER HARNESS TERMINALS
TOGETHER.
¢ TECH 1 SHOULD DISPLAY 130°C OR HIGHER.
DOES IT?
)
| N
NO YES
4
@ o REMOVE JUMPER WIRE. FAULTY CONNECTION
¢ USE CONNECTOR TERMINAL TEST ADAPTER KIT J or
35616 TO JUMPER THE CIRCUIT 31 YELLOW WRE FAULTY COOLANT
WHICH RUNS FROM THE COOLANT TEMPERATURE | | TEMPERATURE DIAGNOSTIC AID
SENSOR TO ELECTRONIC CONTROL MODULE SENSOA. COOLANT TEMPERATURE SENSOR
TERMINAL “C10° TO A GOOD GROUND. TEMPERATURE VS. RESISTANCE VALUES
» TECH 1 SHOULD OISPLAY OVER 138°C. (APPROXIMATE)
DOEs m °C OHMS
100 177
90 241
80 332
70 467
60 667
50 973
45 1188
res 40 1459
-~y 35 1802
OPEN COOLANT TEMPERATURE SENSOR GROUND OPEN IN YELLOW WIRE 2 et
CIRCUIT (CIRCUIT 72 PINK/BLACK DR CIRCUIT 74 FROM THE COOLANT
GREEN WIRE FROM THE COOLANT TEMPERATUAE TEMPERATURE SENSOR 20 3520
SENSOR AND THROTTLE POSITION SENSOR TO TO ELECTRONIC 15 4450
ENGINE CONTROL MODULE TERMINAL “A11°} CONTROL MODULE 10 5670
FAULTY CONNECTIONS TERMINAL “C10°, 5 7280
OR FAULTY ELECTRONIC CONTROL MODULE. FAULTY CONNECTION 0 9420
| OR FAULTY -5 12300
ELECTROMIC CONTROL -10 16180
MODULE. -15 21450
-20 28680
-30 52700
-40 100700
§-30-92
“AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LUGHT. NS 14340
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8 5.,.8: 323.22"3 awrn a3




2-64 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
4] CONTROL MODULE
< g
n | ABSOLUTE MANIFOLD |
THROTTLE L PRESSURE SENSOR |
~— POSITION
THROTTLE POSITION SENSOR
SENSOR CONNECTOR vy—" —
X ;
ront face view THROTTLE * = A 35 GRAY ’e 75 GRAY c1a | +5 voLTs ReFERENCE
«c] 36 BLUE F 3 | THROTTLE POSMION
P ={ INPUT SIGNAL
27 Is 1 _3pinksiack 72 PiNks 8
IDLE r—d BLACK _1
= SENSOR
pemmmmmee- zgmmmmme-- . GROUND
LCOOLANT TEMPERATURE SENSORJI
9-13-92
NS 14341

CODE 21

THROTTLE POSITION
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The throtte position sensor provides a voltage signal that changes relative to the throttle blade. Throttle position
sensor signal voltage varies from about 0.25 to 1.25 volts at idle to about 5 volts at wide open throttle.

The throttle position sensor signal is one of the inputs used by the electronic control module for fuel control and

for most of the controlled outputs.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Code 21 will set if:

Throttle position sensor signal voltage is greater
than 2.56 volts.

o Manifold absolute pressure is less than 47 kPa.

Engine speed is less than or equal to 2000 revo-
lutions per minute.

¢ All conditions met for 2 seconds.

2. With the throttle position sensor disconnected, the
throttle position sensor signal voltage should go low
if the electronic control module and wiring are OK.

3. Probing coolant temperature sensor and throttle
position sensor ground circuit (Circuit 72/73
Pink/Black wire from throtue position sensor con-
nector terminal “B”’ to electronic control module ter-
minal “A11”) with a test light to 12 volts checks the
sensor ground circuit. A faulty sensor ground can
cause a Code 21.

Diagnostic Aids:

A Tech 1 “Scan” tool reads throttle position in volts.
With ignition “ON” or at idle, throttle position sensor
signal voltage should read between 0.25 to 1.25 volts
with the throttle closed and increase at a steady rate as
throtue is moved toward wide open throttle. An open in
coolant temperature sensor and throttle position sensor
ground circuit (Circuit 72/73 Pink/Black wire from
throttle position sensor connector terminal “B” to elec-
tronic control module terminal “A11°7) will result in a
Code 21.

Refer to “Intermittents” in “Symptoms,” Section
“2.9B".
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CODE 21

THROTTLE POSITION
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

@ @ IGNITION “ON,” ENGINE NOT RUNNING.
® CONNECTTECH 1 “SCAN” TOOL.
o SELECT “F@: DATA LUST.®
® THROTTLE CLOSED.
DOES TECH 1 DISPLAY THROTTLE POSITION OVER 2.5 VOLTS?
|
! B
YES NO
i A
@ ® DISCONNECT THROTTLE POSITION SENSOR. CODE 2115 INTERMITTENT. IF NO ADDITIONAL CODES WERE
TECH 1 SHOULD DISPLAY THROTTLE STORED, REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE.
POSITION BELOW .2 VOLT (200 mV).
DOES 17
YES NO
N . 1
@ ® WITH A TEST IGHT J 34142-8 CONNECTED TO THROTTLE POSITION SENSOR SIGNAL CRCUIT 36, BLUE WIRE
+ BATTERY VOLTAGE PROBE SENSOR GROUND FROM THROTTLE POSITION SENSOR CONNECTOR TERMINAL
CIRCUIT (73 PINK/BLACK) THROTTLE POSITION “C® TO ELECTRONIC CONTROL MODULE TERMINAL “C13°, 18
SENSOR CONNECTOR TERMINAL °8°. SHORTED TO VOLTAGE
1S UGHY “ON°? OR FAULTY ELECTRONIC CONTROL MODULE.
i
LIGHT “ON” UGHT “OFF"
I i |
FAULTY CONNECTION OPEN SENSOR GROUND CQRCUIT (GRCUIT 72
OR FAULTY THROTTLE OR 73PINK/BLACK WIRE FROM THROTTLE
POS(TION SENSOR. POSITION SENSOR CONNECTOR TERMINAL s*
TO ELECTRONIC CONTROL MODULE TERMINAL
.A11.)
* OR FAULTY ELECTRONIC CONTROL MODULE.
$-27-92
~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT. NS 143402
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ELECTRONIC
AN CONTROL MODULE
—c] PO S
B : ABSOLUTE MANIFOLD PRESSURE |
THROTTLE LommmoanSENSOR .. 3
POSITION
THROTTLE POSITION SENSOR
SENfSOR CONNECTOR WIDE OPEN r_,
ront face view ] 35 GRAY by 75 GRAY ¢14 | +5 VOLTS REFERENCE

THROTTLE POSITION
INPUT SIGNAL

THROTTLE "<
-
N ral 36 BLUE
g‘ ,’q ci3
’
~x B 73 PINK/BLACK 72 PINK/ F™ 00

IDLE BLACK '1
= SENSOR
e o . GROUND
LCOOLANT TEMPERATURE SENSORJ'
9-15.92
NS 14341

CODE 22

THROTTLE POSITION
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
The throtde position sensor provides a voltage signal that changes relative to the throttle blade. Throttle position
sensor signal voltage varies from about 0.25 to 1.25 volis at idle to about 5 volts at wide open throttle.

The throtile position sensor signal is one of the inputs used by the electronic control module for fuel control and
for most of the electronic control module controlled outputs.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Code 22 will setif;
e Engine has been running.

e Throttle position sensor signal voltage is less
than 0.16 volt.

The throtte position scnsor has an auto zeroing fea-
ture. If the voltage reading is within the range of
about 0.25 to 1.25 volts, the clectronic control mod-
ule will use that value as closed throttle. If the volt-
age reading is out of the auto zero range at closed
throttle, check for a binding throttle cable or dam-
aged linkage, if OK, continue with diagnosis.

2. This step simulates Code 21: (high voltage). If the
electronic control module recognizes the high signal
voltage, then the clectironic control module and
wiring are OK.

3. This simulates a high signal voltage to check for an
open in throttle position sensor signal input circuit
(Circuit 36 Blue wire from throtie position sensor
terminal “C” to electronic control modulc terminal
“C13"). The Tech 1 “Scan” tool will not read up 10
12 volts, but what is important is that the electronic
control module recognizes the signal on throttle
positon sensor signal input circuit.

Diagnostic Aids:

A Tech 1 “*Scan” tool reads throttle position in volts.
With ignition “ON” or at idle, throttle position sensor
signal vollage should read between 0.25 to 1.25 volts
with the throtie closed and increase at a steady rate as
throtde is moved toward wide open throttle.

An open or short to ground in +5 volt reference cir-
cuit (Circuit 35/75 Gray wire from throtile position sen-
sor terminal “A” to electronic control module terminal
“C14") or throttle position sensor signal input circuit
(Circuit 36 Blue wire from throttle position sensor ter-
minal “C” 10 electronic control module terminal “C13”)
will result in a Code 22.

Refer to “Intermittents” in “Symptoms,” Section
\42'9Bn.
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CODE 22

THROTTLE POSITION
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

@ ® IGNITION “ON,” ENGINE NOT RUNNING.
® CONNECT TECH \ “SCAN® TOOL
e SELECT “F@: DATA UST.®
® THROTTLE CLOSED.
DOES TECH 1 DISPLAY THROTTLE POSITION 0.2V (200 mV) OR BELOW?
NO CODE 22 1S INTERMITTENT. If NO ADDITIONAL CODES WERE
YES STORED, REFER TO "DIAGNOSTIC AIDS” ON FACING PAGE.

@ e DISCONNECT THROTTLE POSITION SENSOR CONNECTOR.

o USING CONNECTOR TERMINAL TEST ADAPTER KIT J 35616 TO JUMPER THROTTLE POSITION SENSOR CONNECTOR
TERMINALS “A® AND “C* (CIRCUIT 35/75 GRAY WIRE FROM THROTTLE POSITION SENSOR TERMINAL “A® TO ELECTRONIC
CONTROL MODULE TERMINAL “C14° AND CIRCUIT 36BLUE WIRE FROM THROTTLE POSITION SENSOR TERMINAL “C° TO
ELECTRONIC CONTROL MODULE TERMHNAL “C13°).

TECH 1 “SCAN® TOOL SHOULD DISPLAY THROTTLE POSITION OVER 4.0V (4000 mV).

DOES M
YES FAULTY THROTTLE POSITION SENSOR CONNECTION
oRr
NO FAULTY THROTTLE POSITION SENSOR.
@ o WITHATESTLIGHT ) 34142-8 CONNECTED TO + SATTERY VOLTAGE USE CONNECTOR
TERMINAL TEST ADAPTER KIT ) 35616 TO PROBE THROTTLE POSITION SENSOR TERMINAL
“C* (THROTTLE POSITION SENSOR INPUT SIGNAL CIRCUIT 36 BLUE). TECH 1 SHOULD
DISPLAY THROTTLE POSITION OVER 4.0V (4000 mV).
DOES IT? _
NO THROTTLE POSITION SENSOR INPUT SIGNAL CIRCUIT
(CIRCUIT 36 BLUE WIRE FROM ELECTRONIC
YES CONTROL MODULE TERMINAL “G13° TO THROTTLE
T POSITION SENSOR TERMINAL “C°) IS OPEN OR
R THROTTLE
$ VOLT REFERENCE CIRCUIT (QRCU 35/75 :ggr':;: I?u?o?."s'i%f:: ggc?r? (zgxcurronm
GRAY WIRE FROM ELECTRONIC CONTROL PINK/BLACK WIRE)
MODULE TERMINAL “C14° TO THROTTLE on
POSITION SENSOR TERMINAL "A®) IS OPEN OR MODULE
SHORTED YO GROUND 23:;?&‘;?”" CONTROL MODU
OoR FAULTY ELECTRONIC CONTROL MODULE
FAULTY CONNECTION Or :
OR FAULTY ELECTRONIC CONTROL MODULE.

6-2-92

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT. NS 14361
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INTAKE AIR
TEMPERATURE
n n SENSOR ELECTRONIC
E :”f CONTROL MODULE
ijF Als INTAKE AIR
. TEMPERATURE
SENSOR SIGNAL
| enmm— 65 WHITE —— €12 - vour
‘ 71 BLACK —I——- 69 BLACK P2 _/.1 REFERENCE
— SENSOR
Fom=m=m—mm-m it 1 GROUND
INTAKE AIR | MANIFOLD ABSOLUTE PRESSURE SENSOR !
-AND-
TEM:,E,?,‘:ECZEV?:::SOR :L OCTANE ADJUSTMENT POTENTIOMETER j 9-15.92
......................... NS 1i302

CODE 23

INTAKE AIR TEMPERATURE
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The intake air tcmperature scnsor uscs a thermistor 1o control the signal voltage 1o the electronic control module.
The electronic control module applics a voliage (about 5 volis) on Circuit 65 White wire to the sensor. When the
intake air is cold the scnsor (thermistor) resistance is high, therefore, the electronic control module will see a high sig-
nal voltage. As the air warms, the sensor resistance becomes low, therefore, the electronic control module will see a
low voltage.

The intake air temperature sensor is located in the air cleaner.

Test Description: Number(s) below refer to circled  Diagnostic Aids:

number(s) on the diagnostic chart. A Tech | “Scan” tool reads temperamre of the air
1. Code 23 will set if; cntering the engine and should read close to ambient air
tecmperature when engine is cold, and rises as engine

e Ignition “ON.” .
OR compartment temperature increases.
¢ Engine has been running longer than 29 scconds. A faulty connection or an open in Circuit 65 White
o Intake air temperature scnsor signal voltage indi- ~ wire or Circuit 69/71 Black wire will result in a Code 23
cates an intake air temperature below 39°C. and or Code 33, Code 54.
2. A Code 23 will set duc to an open sensor wire or Refer to Intermittents in “Symptoms,” Section
connection. This test will determine if the wiring “2 9B".

and electronic control module are OK.

3. This will determine if the signal Circuit 65 White
wire or the intake air temperaturc sensor ground
Circuit 65/71 Black wire is open.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-69

CODE 23

INTAKE AIR TEMPERATURE
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

@ ® DOES TECH 1 SCAN TOOL DISPLAY INTAKE AIR TEMPERATURE -30°C OR COLDER?

YES NO
X
@ ® DISCONNECT INTAKE AR CODE 23 IS INTERMITTENT. {F NO
TEMPERATURE SENSOR. ADDITIONAL CODES WERE
® JUMPER HARNESS TERMINALS "A® STORED, REFER TO “DIAGNOSTK
AND "B"TOGETHER. AIDS® ON FACING PAGE.

® TECH 1 SCAN TOOL SHOULD DISPLAY
TEMPERATURE OVER 130°C.

DOES IT?
YES NO
o
FAULTY CONNECTION OR FAULTY @ o USING CONNECTOR TERMINAL TEST ADAPTER KIT J 35616
SENSOR. TO JUMPER CIRCUIT 65 WHITE WIRE TO GROUND.
» TECH 1 SCAN TOOL SHOULD DISPLAY TEMPERATURE OVER
130°C
DOES M
DIAGNOSTIC AID IL
INTAKE AIR TEMPERATURE SENSOR
TEMPERATURE VS. RESISTANCE VALUES YES NoO
(APPROXIMATE) ] B
°C OHMS OPEN SENSOR OPEN CIRCUIT 65 WHITE WIRE, OR
100 177 GROUND CIRCUIT FAULTY CONNECTION OR FAULTY
90 24 §9/71 BLACK WIRE, OR | | ELECTRONIC CONTROL MODULE.
80 . 332 FAULTY CONNECTION
70 467
P ce7 ORFAULTY
5o 973 ELECTRONIC
45 1188 CONTROL MODULE,
40 1459
35 1802
30 2238
25 2796
20 3520
15 4450
10 5670
S 7280
0 9420
-5 12300
-10 16180
.15 21450
-20 28680
-30 52700
40 100700
52692
NS 14343

~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” UGHT.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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. o N 25 PINK/BLACK ruse R (8Lack)
LCANISTER PURGE SOLENOIDJ - ELEcr
"""""""" RONIC
A S 3 29
Lmuxe HEATER RELAVJ PINK/BLACK CONTROL MODULE
R 1 1
LOXYGEN SENSOR HEATERJ
I 12 VOLT
""" VEHICLE
1 | SPEED
SENSOR
INPUT SIGNAL
VEHICLE 3
SENSOR
3
37 B8R
2 VEHICLE SPEED 3 OWN
SENSOR CONNECTOR ..L ENGINE 9-15.92
front face view = GROUND NS 14'362

CODE 24

NO VEHICLE SPEED SIGNAL
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The electronic control module terminal “A10” applies and monitors 12 volts on vehicle speed sensor input signal
Circuit 30 Green wire. The vehicle speed sensor alternately grounds vehicle speed sensor input signal circuit when
the drive wheels are turning. This pulsing action takes place about 1242 times per kilometer and the electronic control
module calculates vehicle speed based on the time between “pulses.”

Tech 1 **Scan” tool reading should closely match the speedometer reading with the drive wheels tuming and vehi-

cle speed over about 3 km/h.

Disregard a Code 24 set when drive wheels are not tuming.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

Code 24 will set if the following conditions exist for
longer than 3 seconds.

e Codes 21, 22, 33 and 34 are not set.

o Engine revolutions per minute are between 2000
and 4400.

¢ Manifold absolute pressure is less than 23 kPa.

e The throttle is closed.

e Vehicle speed signal indicates less than or equal
to 10 km/h,

1. This test uses the “Scan” tool to verify the vehicle
speed sensor sensor operation.

The electronic control module supplies 12 volts to
vehicle speed sensor input signal circuit but this sig-
nal will not light the test light. This step verifies that
vehicle speed sensor input signal circuit is not short-
ed to a voltage source.

By probing vehicle speed sensor input signal circuit
with the test light several times a second a vehicle
speed signal should be generated and displayed on
the “Scan” tool.

[

(V3]

4. This test must be done using a voltmeter and will
check for the 12 volts being supplied to vehicle
speed sensor input signal circuit by the electronic
control module.

5. This is the ignition feed circuit that supplies operat-
ing power to the vehicle speed sensor.

6. This circuit supplies the ground path for vehicle
speed sensor operation. If this circuit is open, vehi-
cle speed sensor cannot pulse vehicle speed sensor
input signal circuit to ground.

Diagnostic Aids:
The Tech 1 “Scan” tool should indicate a vehicle

speed whenever the drive wheels are tuming greater
than 3 km/h.

If vehicle speed signal is not present, engine may
stall at closed throttle coastdown speeds due to wrong
vehicle speed data to electronic control module.

Refer to “Intermittents” in “Symptoms,” Section
“2.9B".

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CODE 24
NO VEHICLE SPEED SIGNAL

1.7L THROTTLE BODY INJECTION NIVA

DISREGARD CODE 24, IF SET WHILE DRIVE WHEELS ARE NOT TURNING

ATTACH TECH t "SCAN" TOOL.
SELECT "FO: DATA LIST.”

RAISE VEHICLE SO THAT ALL TIRES CANROTATE FREELY.

WITH ENGINE IDLING IN GEAR, TECH 1 “SCAN" TOOL SHOULD DISPLAY XM/H ABOVE 0.

DOESIT?

) =

£

YES

Q)

IGNITION "ON" ENGINE NOT RUNNING.
DISCONNECT "VEHICLE SPEED SENSOR™ CONNECTOR.

WITH TEST LIGHT J 34142-8 CONNECTED TO GROUND PROBE VEHICLE SPEED SENSOR
INPUT SIGNAL CIRCUIT (CIRCUST 30 GREEN WIRE TO ELECTRONIC CONTROL MODULE

TERMINAL “A10~), IS LIGHT “ON"?

=

I CODE 2415 INTERMITTENT.
REFER TO "DIAGNOSTIC
i AIDS™ ON FACING PAGE.

4

@ ® USINGTESTLIGHTJ 34142-8 MOMENTARILY TOUCH VEHICLE SPEED
SENSOR INPUT SIGNAL CIRCUIT (CIRCUIT 30 GREEN WIRE TO ELECTRONIC
CONTROL MODULE TERMINAL “A107) SEVERAL TIMES A SECOND WHILE
OBSERVING VEHICLE SPEED SENSOR SIGNAL ON TECH 1 “SCAN" TOOL.

DOES TECH 1 DISPLAY VEHICLE SPEED ABOVE 0 KM/H?

@

USING DIGITAL VOLT OHM AMP

MULTIMETER, CHECK VOLTAGE ON VEHICLE

SPEED SENSOR INPUT SIGNAL CIRCUIT

(CIRCUIT 30 GREEN WIRE TO ELECTRONIC

CONTROL MODULE TERMINAL “A107).

IS VOLTAGE GREATER THAN 10 VOLTS?

|

A

YES NO

1 i 8

REPLACE ELECTRONIC
CONTROL MODULE.

VEHICLE SPEED SENSOR
INPUT SIGNAL CIRCUIT

(CIRCULT 30 GREEN WIRE
TO ELECTRONIC
CONTROL MODULE

SHORTED TO GROUND
OR FAULTY ELECTRONIC

TERMINAL “A107) OPEN,

5-26-92

NS 14363

CONTROL MODULE.

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND
CONFIRM NO “CHECK ENGINE” UGHT.

L

8
NO YES
A L

YES

REPAIR SHORT TO VOLTAGE IN
VEHICLE SPEED SENSORINPUT
SIGNAL CIRCUIT {CIRCUIT 30 GREEN
WIRE TO ELECTRONIC CONTROL
MOOULE TERMINAL “A107).

®

® WITHTESTLIGHT ) 34142-8 CONNECTED TO GROUND,
PROBE POWER SOURCE TO VEHICLE SPEED SENSOR (CIRCUIT
29/25 PINX/BLACK WIRE FROM FUSE “R” TO VEHICLE SPEED
SENSOR CONNECTOR TERMINAL “17).

IS LIGHT "ON"?
X .
YES NO
- |
® WITH TEST LIGHT | 34142-8 CHECK FUSE “R".
CONNECTED TO 12 VOLTS PROBE REPAIR OPEN IN
VEHICLE SPEED SENSOR GROUND VEHICLE SPEED
CIRCUIT (CIRCUIT 37 BROWN WIRE SENSOR POWER
FROM VEHICLE SPEED SENSOR SOURCE CIRCUIT
CONNECTOR TERMINAL 37 TO 29125
HARNESS GROUND), PINK/BLACK.
IS TEST LIGHT "ON"?
L

YES

) |

[vo]

FAULTY VEHICLE SPEED
SENSOR CONNECTION
OR

FAULTY VEHICLE SPEED
SENSOR.

REPAIR OPEN VENICLE SPEED
SENSOR GROUND CIRCUIT
{CIRCUIT 37 BROWN WIRE
FROM VEHICLE SPEED SENSOR
CONNECTOR TERMINAL “37

TO HARNESS GROUND).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA

21



2-72 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

INTAKE AIR
TEMPERATURE

n n SENSOR

L

ELECTRONIC
CONTROL MODULE

INTAKE AIR

TEMPERATURE
SENSOR SIGNAL
65 WHITE c12
S VOLT

REFERENCE

L |
‘ 71 BLACK ——T— 69 BLACK D2
g = R
To ——————— 1| GROUND

-
]

| MANIFOLD ABSOLUTE PRESSURE SENSOR !
H -AND-

1

INTAKE AIR
MP i
T ront e view " L OCTANE ADJUSTMENT POTENTIOMETER | s
4364

CODE 25

INTAKE AIR TEMPERATURE
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The intake air temperature sensor uses a thermistor to control the signal voltage to the electronic control module.
The elecuronic control module applies a voltage (about § volts) on Circuit 65 White to the sensor. When intake air is
cold, the sensor (thermistor) resistance is high. Therefore, the electronic control module will see a high signal voltage.
As the air warms, the sensor resistance becomes less and the voltage drops.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.
A Code 25 will set if:

1. Intake air temperature greater than 140°C is detect-
ed for approximately 1 second with the engine
runaing.

Diagnostic Aids:

If the engine has been allowed to cool to an ambient
temperature (overnight), the coolant temperature and
intake air temperature may be checked with a Tech 1
*Scan™ tool and should read close to each other.

A Code 25 will result if Circuit 65 White is shorted
to ground.

If Code 25 is intermittent, refer to “Symptoms,”
Section “2.9B.”

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-73

CODE 25

INTAKE AIR TEMPERATURE
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

@ DOES TECH 1 SCAN TOOL DISPLAY INTAKE AIR
TEMPERATURE OF 130°C OR HOTTER?

YES NO
o DISCONNECT INTAKE AR TEMPERATURE SENSOR. CODE 25 IS INTERMITTENT. 1F NO ADDITIONAL
TECH 1 SCAN TOOL SHOULD DISPLAY TEMPERATURE CODES WERE STORED, REFER TO
BELOW -30°C. “DIAGNOSTIC AIDS® ON FACING PAGE.
DOES M7
 §
YES
REPLACE INTAKE AIR CIRCUIT 65 WHITE WIRE SHORTED TO GROUND
TEMPERATURE SENSOR. or

TO SENSOR GROUND CIRCUIT §9/71 BLACK WIRE
OR FAULTY ELECTRONIC CONTROL MODULE.

DIAGNOSTIC AID

INTAKE AIR TEMPERATURE SENSOR
TEMPERATURE VS. RESISTANCE VALUES
(APPROXIMATE)

°C OHMS
100 177
90 24
80 332
70 467
60 : 667
50 973
45 1188
40 1459
35 1802
30 2238
25 2796
20 3520
15 4450
10 5670
5 7280

0 9420
-5 12300
-10 16180
-15 21450
-20 28680
-30 52700
-40 100700

5-26-92
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONRRM NO "CHECK ENGINE™ UGHT. NS 14365
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MANIFOLD ABSOLUTE

PRESSURE SENSOR ELECTRONIC
—-D T CONTROL MODULE
AB C
MANIFOLD
ABSOLUTE Peooeem=ooo— ]
TO THROTTLE
PRESSURE | POSITION SENSOR |
{Hose connects to L
throttle body) em=gie- +5 VOLTS REFERENCE
§6 GRAY —1——-—— 75 RAY  — c1a F—AMA—
MANIFOLD ABSOLUTE
43 GREEN €11 ]} PRESSURE SENSOR
. INPUT SIGNAL
70 BLACK —r_— 69 BLACK — D2 —j-
9-15.92 =70 OCTANE ADJUSTMENT AND | SENSOR
NS 14366 t INTAKE AIR TEMPERATURE SENSOR J GROUND

CODE 33

MANIFOLD ABSOLUTE PRESSURE
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The manifold absolute pressure sensor responds to changes in intake manifold pressure. The electronic control
module receives this information as a signal voltage that will vary from about 1-1.5 volis at idle 10 4-4.5 vohs at

wide open throttle.

The Tech 1 “Scan” tool displays manifold pressure in volts and kilopascals pressure. Low pressure reads a low

voltage while a high pressure reads a high voltage.

If the manifold absolute pressure sensor fails the electronic control module will substitute a fixed manifold
absolute pressure value and use the throttle position sensor to control fuel delivery.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Code 33 will setif:
s Engine has been running.
e Malfunction Code 21 or 22 are not set.
e Throule position sensor less than 1.6%.

» Manifold absolute pressure sensor signal voltage
is too high (greater than 76 kPa of pressure) for a
time greater than approximately five seconds.

Engine misfire or a low unstable idle may set Code
33. Disconnect manifold absolute pressure sensor
electrical connector and system will use a default
manifold absolute pressure value. If the misfire or
idle condition remains, see “Symptoms,” in Section
"29B".

[f the electronic control module recognizes and the
Tech 1 “Scan” tool displays the low manifold
absolute pressure signal, the electronic control mod-
ule and wiring are OK.

Diagnostic Aids:

If the idle is rough or unstable, refer to “Symp-
toms,” Section “2.9B” for items which can cause an
unstable idle.

[ =)

An open in octane adjustment, intake air tempera-
ture sensor and manifold absolute pressure sensor
ground circuit (Circuit 69/70 Black wire from manifold
absolute pressure sensor connector terminal “A” to elec-
tronic control module terminal “D2") will result in a
Code 33, and/or Code 23 and Code 54.

With the ignition “ON" and the engine not running,
the manifold pressure is equal to atmospheric pressure
and the signal voltage may be high. This information is
used by the electronic control module as an indication of
vehicle altitude and is referred to as barometric pressure.
Comparison of this barometric reading with a sensor in
a known good vehicle is a good way to check accuracy
of a “suspect” sensor, the reading should be the same
+0.2 volt. Also, CHART C-1D can be used to test the
manifold absolute pressure sensor.

Refer to “Intermittents” in “Symptoms,” Section
“2.9B”.

If vacuum hose is disconnected or leaking, idle air
control counts will be close to zero (0) and engine may
idle with high engine speed.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CODE 33

MANIFOLD ABSOLUTE PRESSURE
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

@ e CONNECTTECH 1 “SCAN® TOOL.

e SELECT °FO: DATA UST.”
e ENGINE IDLING.
o IF ENGINE IDLE 1S ROUGH, UNSTABLE, OR INCORRECT, CORRECT CONDITION BEFORE USING THIS CHART. SEE

“SYMPTOMS” IN SECTION “B”.

DOES TECH 1 “SCAN” TOOL DISPLAY A MANIFOLD ABSOLUTE PRESSURE VOLTAGE OF 4.0 VOLTS OR MORE?

NO COOE 33 1S INTERMITTENT. IF NO ADDITIONAL CODES WERE
STORED, REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE.

YES

@ o IGNITION “OFF” FOR AT LEAST 15 SECONDS.
DISCONNECT MANIFOLD A8SOLUTE PRESSURE SENSOR ELECTRICAL CONNECTOR.
e IGNITION “ON,” ENGINE NOT RUNNING.
DOES TECH 1 DISPLAY A MANIFOLD ABSOLUTE PRESSURE VOLTAGE OF 1 VOLT OR LESS?

NO MANIFOLD ABSOLUTE PRESSURE SENSOR INPUT SIGNAL
CIRCUIT (CIRCUIT 43 GREEN WIRE FROM MANIFOLD
YES ABSOLUTE PRESSURE SENSOR TERMINAL "B” TO
) | ELECTRONIC CONTROL MODULE TERMINAL “C11°)

SHORTED TO VOLTAGE, OR SHORTED TO +5 VOLT
REFERENCE CIRCUIT (GRAY WIRE FROM MANIFOLD
ABSOLUTE PRESSURE SENSOR TERMINAL °C° TO
ELECTRONIC CONTROL MODULE TERMINAL °“C14°)
OR FAULTY ELECTRONIC CONTROL MODULE.

e WITH A TEST LIGHT ] 34142-8B TO + BATTERY VOLTAGE
PROBE MANIFOLD ABSOLUTE PRESSURE SENSOR
GROUND CIRCUIT (CIRCUIT 69/70 BLACK WIRE FROM
MANIFOLD ABSOLUTE PRESSURE SENSOR TERMINAL “A°
TO ELECTRONIC CONTROL MODULE TERMINAL “D2°).

DOES TEST UGHT LIGHT?
NO OPEN MANIFOLD ABSOLUTE PRESSURE SENSOR GROUND
CIRCUIT (CIRCUIT 69/70 BLACK WIRE FROM MANIFOLD
YES ABSOLUTE PRESSURE SENSOR TERMINAL “A” TO
—1 ELECTRONIC CONTROL MODULE TERMINAL “D2°).
PLUGGED OR LEAKING SENSOR VACUUM
HOSE. FAULTY VACUUM SOURCE
OR
FAULTY MANIFOLD ABSOLUTE PRESSURE
SENSOR.
2-5-93
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT. NS 14367

VAZ SERVICE MANUAL THROTTLE 80DY :NGECT SN NIVA
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MANIFOLD ABSOLUTE

PRESSURE SENSOR ELECTRONIC
’v v CONTROL MODULE
ABSOLUTE
" YoTHROTILE |
PRESSURE | POSITION SENSOR l
(Hese connects to bececccncaa-
throttle body) +5 VOLTS REFERENCE

66 GRAY —i———- 75 GRAY —1(C14

43 GREEN —Jfc19

MANIFOLD ABSOLUTE
PRESSURE SENSOR

70 BLACK INPUT SIGNAL
";_ 69 BLACK D2 —‘j
0.15-92 =770 OCTANE ADIUSTMENT AND | SENSOR
NS 14366 L INTAKE AIR TEMPERATURE SENSOR Jl GROUND

CODE 34

MANIFOLD ABSOLUTE PRESSURE
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The manifold absolute pressure sensor responds to changes in intake manifold pressure. The electronic control
module receives this information as a signal voltage that will vary from about 1-1.5 volts at idle to 4—4.5-volts at

wide open throttle.

The Tech 1 “*Scan” tool displays manifold pressure in voltage and kilopascals pressure. Low pressure reads a low

voltage while a high pressure reads a high voltage.

If the manifold absolute pressure sensor fails the electronic control module will substitute a fixed manifold
absolute pressure value and use the throttle position sensor to control fuel delivery.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.
1. Code 34 will set if:

e Malfunction Code 21 is not set.

e Engine speed is less than 1200 revolutions per
minute.

¢ Manifold absolute pressure sensor signal voltage
is 100 low (less than 14 kPa of pressure) for less
than one second.
OR
Malfunction Code 21 is not set.

Engine speed is greater than 1200 revolutions
per minute.

e Throtte position greater than 20%.

e Manifold absolute pressure sensor signal voltage
is too low (less than 14 kPa of pressure) for less
than one second.

2. If the electronic control module recognizes the high

manifold absolute pressure signal, the electronic
control module and wiring are OK.

3. The Tech 1 “Scan” tool may not display 12 volts.
The important thing is that the electronic control
module recognizes the voltage as more than 4 volts,
indicating that the electronic control module and
manifold absolute pressure sensor input signal cir-
cuit are OK.

Diagnostic Aids:
An intermittent open in manifold absolute pressure

sensor input signal circuit or +5 volt reference circuit
will result in a Code 34.

With the ignition “ON™ and the engine not running,
the manifold pressure is equal to atmospheric pressure
and the signal voltage will be high. This information is
used by the electronic control module as an indication of
vehicle altitude and is referred 1o as barometric pressure.
Comparison of this barometric reading with a sensor in
a known good vehicle is a good way to check accuracy
of a “suspect” sensor, the reading should be the same
+ 0.2 volt. Also, CHART C-1D can be used to test the
manifold absolute pressure sensor.

Refer to “Intermittents™ in “Symptoms,” Section

“2.9B".

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CODE 34

MANIFOLD ABSOLUTE PRESSURE

(SIGNAL VOLTAGE TOO LOW)

1.7L THROTTLE BODY INJECTION NIVA

o CONNECTTECH 1 “SCAN” TOOL

SELECT “FQ: DATA UST.”

o ENGINE IDLING.
DOES TECH { “SCAN” TOOL DISPLAY A MANIFOLD
ABSOLUTE PRESSURE YOLTAGE BELOW 0.25 YOLT?

N

0]

YES

CODE 34 IS INTERMITTENT. If NO ADDITIONAL CODES WERE
STORED, REFER TO “DIAGNOSTIC AIDS” ON FACING PAGE.

® IGNITION "OFF.”

TERMINALS “3” TO “C°.
e IGNITION “ON.”

DOES MANIFOLD ABSOLUTE PRESSURE VOLTAGE READ OVER 4.7 VOLTS?

DISCONNECT MANIFOLD ABSOLUTE PRESSURE SENSOR ELECTRICAL CONNECTOR.
o USING CONNECTOR TERMINAL TEST ADAPTER KIT ) 35616 TO JUMPER CONNECTOR

I YES FAULTY CONNECTION
1 or
NO 'FAULTY MANIFOLD
X ABSOLUTE PRESSURE
¢ IGNITION “OFF.* SENSOR.

REMOVE JUMPER WIRE.

o WITHA TEST LIGHT ) 34142-8 CONNECTED TO +BATTERY
VOLTAGE PROBE TERMINAL “B° GREEN WIRE (MANIFOLD
ABSOLUTE PRESSURE SENSQR INPUT SIGNAL CIRCUIT).

® IGNITION “ON,” ENGINE NOT RUNNING.

DOES TECH 1 “SCAN" TOOL READ OVER 4 VOLTS?

NO

YES

D &

+S VOLT REFERENCE CIRCUIT (CIRCUIT 65/73 GRAY
WIRE FROM MANIFOLD ABSOLUTE PRESSURE
TERMINAL “C° TO ELECTRONIC CONTROL MODULE
TERMINAL “C14°) OPEN

OR

SHORTED TO GROUND

OR FAULTY ELECTRONIC CONTROL MODULE.

~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

MANIFOLD ABSOLUTE PRESSURE SENSOR INPUT SIGNAL
CIRCUIT (CIRCUIT 43 GREEN WIRE FROM MANFOLD
ABSOLUTE PRESSURE TERMINAL “B° TO ELECTRONKC
CONTROL MODULE TERMINAL “C117) OPEN

OR

SHORTED TO GROUND

OR

SHORTED TO SENSOR GROUND CIRCUIT 69/70 BLACK
OR FAULTY ELECTRONIC CONTROL MODULE.

5-26-92
NS 14369
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IDLE AIROCNONNETCﬂr%LRVALVE
C
AIR FLOW Front face view ELECTRONIC
CONTROL MODULE

THROTTLE
BODY

D 47 BLUE/WHITE —4 ¢35 | COIL A" HIGH

c 48 BLUE/BLACK ~—4 cg | COIL "A” LOW

B 49 GREEN/WHITE 4§ ¢4 ] COIL “B” HIGH

A 50 GREEN/BLACK — 3 | coIlL “B” LOW
IDLE AIR 9-15-92
CONTROL VALVE NS 14394

CODE 35

IDLE SPEED ERROR
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
Code 35 will set if the closed throttle engine speed is 150 revolutions per minute above the desired (commanded)
idle speed for more than 3 seconds. Review the general description of the idle air control operation in ““Fuel Metering
System,” Section “1.2™.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1.

o

The Tech 1 “Scan” tool revolutions per minute con-
trol mode is used to extend and retract the Idle air
control valve. The valve should move smoothly
within the specified range. If the idle speed is com-
manded (idle air control extended) too low (below
700 revolutions per minute), the engine may stall.
This may be normal and would not indicate a prob-
lem. Retracting the idle air control beyond its con-
trolled range (above 1500 revolutions per minute)
will cause a delay before the revolutions per minute
start dropping. This too is normal.

This test uses the Tech 1 “Scan” tool to command
the idle air control controlled idle speed. The elec-
tronic control module issues commands to obtain
commanded idle speed. The node lights each should
flash red and green to indicate a good circuit as the
electronic control module issues commands. While
the sequence of color is not important if either light
is “OFF” or does not flash red and green, check the
circuits for faults, beginning with poor terminal con-
tacts.

Diagnostic Aids:

A slow, unstable, or fast idle may be caused by a

non-idle air control system problem that cannot be over-
come by the idle air control valve. Out of control range
idle air control “Scan” tool counts will be above 60 if
idle is too low and zero counts if idle is too high. The
following checks should be made to repair a non-idle air
contro] system problem:

Vacuum Leak (High Idle) - If idle is too high, stop
the engine. Fully extend (low) idle air control with
tester. Start engine. If idle speed is above 800 revo-
lutions per minute, locate and correct vacuum leak

including crankcase ventilation system. Also check
for binding of throttle blade or linkage.

System too lean (High Air/Fuel Ratio) - The idle
speed may be too high or too low. Engine speed
may vary up and down and disconnecting the idle
air control valve does not help. Code 44 may be set.
Tech 1 “Scan” tool oxygen voltage will be less than
300 mV (0.3 volt). Check for low regulated fuel
pressure, water in the fuel or a restricted injector.
System too rich (Low Air/Fuel Ratio) - The idle
speed will be too low. Tech 1 *“Scan” tool idle air
control counts will usually be above 80. System is
obviously rich and may exhibit black smoke in
exhaust.

Tech 1 “Scan” tool oxygen voltage will be fixed
above 800 mV (.8 volt).

Check for high fuel pressure, leaking or sticking
injector. Silicone contaminated oxygen sensors Tech
1 “Scan’ tool voltage will be slow to respond.
Throttle Body - Remove idle air control valve and
inspect bore for foreign material.

Idle Air Control Valve Electrical Connections -
Idle air control valve connections should be careful-
ly checked for proper contact.

Crankcase Ventilation System - An incorrect or
faulty positive crankcase ventilation system may
result in an incorrect idle speed. Refer to CHART
C-13. '

Refer to “Rough, Unstable, Incorrect Idle or
Stalling” in “Symptoms,” Section “2.9B".

If intermittent poor driveability or idle symptoms
are resolved by disconnecting the idle air control,
carefully recheck connections, valve terminal resis-
tance or replace idle air control.
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CODE 35

IDLE SPEED ERROR
1.7L THROTTLE BODY INJECTION NIVA

ENGINE AT NORMAL OPERATING TEMPERATURE (8S5°- 95°C).
ENGINE IDLING IN NEUTRAL GEARWITH PARKING BRAKE SET.
AIR CONDITIONING “OFfF.”

CONNECTTECH 1 “SCAN" TOOL.

SELECT “MISC. TESTS,” THEN “IDLE SYSTEM,” THEN “IDLE
CONTROL.”

® WITH THE THROTTLE REMAINING CLOSED, COMMAND THE
DESIRED IDLE SPEED THROUGH A RANGE FROM 700
REVOLUTIONS PER MINUTE UP TO 1500 REVOLUTIONS PER

MINUTE.
® ENGINE SPEED SHOULD FOLLOW THE COMMANDED IDLE SPEED.
DOES IT?
l NO l YES
@ ® DISCONNECT HARNESS CONNECTOR FROM THE IDLE AIR o IGNITION "OFF.~
CONTROL VALVE, AND INSTALL HARNESS CONNECTOR ® DISCONNECT THE HARNESS CONNECTOR FROM
INTO “NODE LIGHT” FROM TESTER KIT | 39763/CTI12220M. THE IDLE AIR CONTROL VALVE.
® ENGINE RUNNING. USING TECH-1, COMMAND THE ® USING THE DIGITAL VOLT OHM AMP MULTIMETER
OESIRED IDLE SPEED THROUGH A RANGE UP AND DOWN. 139689, CHECX RESISTANCE ACROSS IDLE AIR
® EACH NODE LIGHT SHOULD FLASH RED AND GREEN BUT CONTROL VALVE COWLS.
NEVER “OFF.” ® SHOULD BE 40 TO 80 OHMS BETWEEN IDLE AIR
DO THEY? CONTROL VALVE TERMINALS A" TO “B~, AND "C”
T0°D".
| B
NO YES
I o
® FAULTY CONNECTOR TERMINAL ® CHECK IDLE AIR L =
CONTACTS. CONTROL ® CHECK RESISTANCE BETWEEN REPLACE
e OPEN CIRCUITS INCLUDING CONNECTIONS. ~ IDLE AIR CONTROL VALVE IDLE AIR
CONNECTORS. ® CHECK IDLE AIR TERMINALS “8% AND °C” AND CONTROL
® CIRCUITS SHORTED TO GROUND OR CONTROL A" AND "D". VALVE AND
VOLTAGE. PASSAGES. ® SHOULD BE INFINITE. NO RETEST.
e FAULTY ELECTRONIC CONTROL ® IF OK, REPLACE CONTINUITY, OPEN CIRCUIT.
MODULE CONNECTIONS OR REPLACE IDLE AIR CONTROL. | 1
ELECTRONIC CONTROL MODULE. 1
REPAIR AS NECESSARY AND RETEST. ok | NOTOK
| 1
IOLE AIR CONTROL VALVE AND | REPLACE
CIRCUIT ARE OK CIRCUIT OK. IDLE AIR
. REFER TO “DIAGNOSTIC AIDS” CONTROL
ON FACING PAGE. VALVE AND
RETEST.

AFTER ALL IDLE AIR CONTROL TESTING IS COMPLETE, RESET THE IDLE AIR CONTROL VALVE.
CONNECT TECH 1, SELECT "MISC. TESTS,” THEN “IDLE SYSTEM, " THEN “IDLE RESET.”

3-9-93
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONRRM NO “CHECK ENGINE™ LIGHT. NS 14378
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FUSE “Y" (GREEN)
14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A} 218ROWN _*||
. 16 IGNITION SWITCH
8 | 15 PINK/BLACK 71 A8 | VOLTAGE INPUT SIGNAL
-9 — I/P CONNECTOR _____. | sLack ‘
I a F 13wHrTE L raguo |
o == cow=d
8 §—86 PINK/BLACK
re ELECTRONIC SPARK
L 39 GREEN/WHITE ————J 04 |TiMiNG DUTPUT
'f L 40 BLACK/WHITE ———eq DS | BYPASS MODE CONTROL
-o/I € 42 VIOLET/WHITE ———J 8§ ] REFERENCE INPUT SIGNAL
2. 7 58 BLACK/RED ~———] B3 | REFERENCE LOW
- —
. JL“.EH"
> e 8 68 WHITE N CRAN:SSS:FT
coiL SE
ASSEMBUES C | 67 BROWN —=
DIRECT IGNITION
SYSTEM MODULE
10-22-92
NS 14400

CODE 42

ELECTRONIC SPARK TIMING CONTROL CIRCUIT PROBLEM
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

Code 42 will set if the electronic control module detects an improper signal on either the bypass mode control cir-
cuit 40 Black/White wire or the electronic spark timing output circuit 39 Green/White wire when the engine is crank-
ing or while running. Review the general description of the ignition system in Section 1.4.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

L

130

Code 42 means the electronic control module has
seen an open or short to ground in the electronic
spark timing output or bypass mode control circuits.
This test confirms Code 42 and that the fault caus-
ing the code is present.

Checks for a normal electronic spark timing ground
path through the ignition module. An electronic
spark timing Circuit 39 Green/White wire shorted to
ground will also read less than 500 ohms; however,
this will be checked later.

As the test light voltage touches Circuit 40
Black/White wire, the module should switch, caus-
ing the ohmmeter to “‘switch ranges,” if the meter is
in the low ohms position. The important thing is that
the module “switched” above 500 ohms.

The ignition module did not switch and this step
checks for:

e Electronic spark timing output Circuit 39
Green/White wire shorted to ground.

e Bypass mode control Circuit 40 Black/White
wire open.

e Faulty ignition module connection or module.

5. Confirms that Code 42 is a faulty electronic control
module and not an intermittent in Circuits 39
Green/White wire or Circuit 40 Black/White wire.

Diagnostic Aids:

An open or ground in the electronic spark timing
circuit will result in the engine continuing to run, but in
a “bypass” ignition timing mode (ignition module tim-
ing) at a calculated timing value and the “Check
Engine” light will not be “ON.” If the electronic spark
timing fault is still present the next time the engine is
restarted, a Code 42 will be set and the engine will oper-
ate in module timing.

If Code 42 is intermittent, refer .0 Section “2.9B"
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CLEAR CODES.

IDLE ENGINE FOR 1 MINUTE
OR UNTIL CODE 42 SETS.
DOES CODE 42 SET?

CODE 42

INJECTION NIVA

ELECTRONIC SPARK TIMING
CONTROL CIRCUIT PROBLEM
1.7L THROTTLE BODY

YES

IGNITION "OFF.”

DISCONNECT ELECTRONIC CONTROL MODULE CONNECTORS.
IGNITION “ON.”

USING DIGITAL VOLT OHM AMP MULTIMETER KIT J 39689 SET
OHMMETER SELECTOR.

GROUND THE BLACX (-) OHMMETER LEAD.

PROBE ELECTRONIC CONTROL MODULE HARNESS ELECTRONIC
SPARK TIMING OUTPUT. CIRCUIT 39 GREEN/WHITE WIRE
USING THE RED ( + ) ONMMETER LEAD. THE OKMMETER
SHOULD READ LESS THAN 500 OHMS.

DOES M?

OTC 42 INTERMITTENT. REFERTO
“DIAGNOSTIC AIDS” ON FACING PAGE.

L

YES

USING TEST LIGHT J 34142-8 CONNECTED TO +BATTERY
VOLTAGE PROBE ELECTRONIC CONTROL MODULE
MARNESS CONNECTOR CIRCUIT 40 BLACK/WHITE WIRE
AND OBSERVE LIGHT.

OPEN GRCUIT 39 GREEN/WHITE WIRE

FAULTY CONNECTION
OR FAULTY IGNITION MODULE.

UGHT "OFF"

OF

WITH OHMMETER STiLL. CONNECTED TO ELECTRONIC
CONTROL MODULE HARNESS CIRCUIT 39 GREEN/WHITE
WIRE AND GROUND AS DESCRIBED IN STEP #2, AGAN
PROBE ELECTRONIC CONTROL MODULE HARNESS CIRCUIT
40 BLACK/WHITE WIRE WITH THE TEST LIGHT CONNECTED
TO +BATTERY VOLTAGE. AS TEST LIGHT CONTACTS
CIRCUIT 40 BLACK/WHITE WIRE, RESISTANCE SHOULD
SWITCH FROM HUNDREDS TO THOUSANDS OHMS.

DOES M2

o OISCONNECT IGNITION CONTROL MODULE 6-MN

CONNECTOR.
1
CRCUIT 40 REPLACE IGNITION
SLACK/WHITE WIRE CONTROL MODULE.
SHORTED TO GROUND.

@o

DISCONNECT IGNITION 6-PIN CONNECTOR. NOTE
OHMMETER THAT IS STILL CONNECTED TO
CIRCUIT 3% GREEN/WHITE WIRE AND GROUND.
RESISTANCE SHOULD HAVE BECOME VERY HIGH
(OPEN GRCUIT).

DOES IM?

YES

CRCUIT 40 BLACK/WHITE WIRE OPEN CORCUIT 39

OR FAULTY CONNECTION GREEN/WHITE
OR FAULTY IGNITION CONTROL WRE SHORTED
MODULE. TO GROUND.

MINUTE
OR

o RECONNECT ELECTRONK
CONTROL MODULE AND
IDLE ENGINE FOR ONE

UNTR CODE 42 SETS.
DOES CODE 42 SET?

]

REPLACE ELECTRONIC CDDE 42 INTERMITTENT.
CONTROL MODULE REFER TO “DIAGNOSTIC
AIDS" ON FACING PAGE.

6-2-92

“AFTER REPAIRS,~ START.ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

NS 14339

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ruse R
— N\

black fusehoider

25 PINK/BLACK

ITO CANISTER PURGE souuono}

ELECTRONIC

ﬁ'o VEHICLE SPEED seusoa‘.'

CONTROL MODULE

.ro INTAKE HEATER RELAY }

OXYGEN SENSOR

BLACK

20 BROWN

BROWN PINK

ENGINE GROUND
Attaches to engine at
ignition modufe bracket

D6 | INPUT SIGNAL
o7 OXYGEN SENSOR

32 PINK

ELECTRICALLY HEATED

EXHAUST GAS

OXYGEN SENSOR
10-31-92
NS 14336

33 BROWN/WHITE GROUND

CODE 44

LEAN EXHAUST INDICATION
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The electronic control module applies a reference voltage of about 450 millivolts between terminals “D7" and
“D6". The oxygen sensor varies the voltage within a range of about 1 volt, if the exhaust is rich, down through about
10 millivolt, if exhaust is lean. A lean exhaust condition will cause the oxygen sensor to output a low voltage.

The sensor is like an open circuit and produces no voltage when it is below about 315°C. An open sensor circuit,

or cold sensor, causes “Open Loop™ operation.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Code 44 is set if:
o The fuel system is operating in *“Closed Loop.”

¢ The oxygen sensor signal voltage on Circuit 32
Pink wire remains below 300 millivolts for 50
seconds.

Diagnostic Aids:

Using the Tech 1, observe the memory fuel adjust-
ment values at different revolutions per minute and air
flow conditions. The Tech 1 also displays the memory
fuel adjustment cells, so the memory fuel adjustment
values can be checked in each of the cells to determine
when the Code 44 may have been set. If the conditions
for Code 44 exist, the memory fuel adjustment values
will be close t0 +50%.

Check for intermittent connection between connec-
tor and oxygen sensor.

Poor connection at oxygen sensor ground wire.

Fuel Contamination: Water, even in small
amounts, near the in-tank fuel pump inlet can be
delivered to the injector. The water causes a lean
exhaust and can set a Code 44.

Fuel Pressure: System will be lean if pressure is
100 low. It may be necessary to monitor fuel pres-
sure while driving the vehicle at various road speeds
and/or loads to confirm. Refer to Fuel System Diag-
nosis, CHART A-7.

Exhaust Leaks: If there is an exhaust leak, the
engine can cause outside air to be pulled into the
exhaust leak and past the oxygen sensor. Vacuum or
crankcase leaks can cause a lean condition.

If the above are OK, it is a faulty oxygen sensor.

Manifold Absolute Pressure Sensor: Check for a
shifted sensor that could cause a lean exhaust but
not set a Code 33 or 34. Refer to CHART C-ID.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CODE 44

LEAN EXHAUST INDICATION
1.7L THROTTLE BODY INJECTION NIVA

@ ¢ RUN WARM ENGINE (85°C-95°C) AT 1200 REVOLUTIONS PER MINUTE FOR TWO MINUTES.
e DOES TECH 1 INDICATE OXYGEN SENSOR VOLTAGE FIXED SELOW 0 .35 VOLT (350 mV)?
YES NO
o DISCONNECT OXYGEN SENSOR. CODE 44 1S INTERMITTENT.
e WITH ENGINE IDUNG, TECH 1 SHOULD DISPLAY IF NO ADDITIONAL CODES WERE
OXYGEN SENSOR VOLTAGE BETWEEN 0.35 YOLT STORED, REFER TO “DIAGNOSTIC
AND 0 .55 VOLT (350 mV AND 550 mV). AIDS” ON FACING PAGE.
DOESIT?
1
YES NO
1 |
REFERTO "DIAGNOSTIC CRCUIT 32 PINK WIRE SHORTED TO GROUND
AIDS” ON FACING PAGE. OR FAULTY ELECTRONIC CONTROL MODULE.

5-27-92

~“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” UGHT. NS 14438
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i) cml-s?tn PURGE sounoﬁ:’. ELECTRONIC
RUSER 25 PINK/BLACK ,Ta'ﬁ;r&;;gg;;g;sa , CONTROL MODULE
_________ iy -.----_
black fusehoider -ro INTAKE HEATER RELAY |
................ 4 OXYGEN SENSOR
____________ SZNK o XvaEn SENSOR
TO IGNITION RELAY - 7
' :::::::::::.'_ 20 BROWN 33 BROWN/WHITE 27 | GRounp
ITO IGNITION MODULE |
TB';TJEE SYSTEM E:'JG 22
gkttt H BROWN PINK TAN
ELECTRICALLY HEATED
2 EXHAUST GAS
= OXYGEN SENSOR
ENGINE GROUND
Attaches to engine at
ignition module bracket 10-31-92
= NS 14436

CODE 45

RICH EXHAUST INDICATION
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The electronic control module applies a reference voltage of approximately 450 millivolts between terminals
“D7” and “D6”. The oxygen sensor varies the voltage within a range of about 1 volt, if the exhaust is rich, and down
through about 10 millivolt, if exhaust is lean. A rich exhaust condition will cause the oxygen sensor to output a high

voltage.

The sensor is like an open circuit and produces no voltage when it is below 315°C. An open sensor circuit, or a

cold sensor causes “Open Loop™ operation.

Test Description: Number(s) below refer to circled o

number(s) on the diagnostic chart.

1. Code 45 is setif:
e The fuel system is operating in “Closed Loop.”

e The oxygen sensor signal voltage on Circuit 32
Pink wire remains above 600 millivolts for 90
seconds.

Diagnostic Aids:

Using the Tech 1 “Scan” tool, observe the memory
fuel adjustment values at different revolutions per
minute and air flow conditions. The Tech 1 “Scan” tool
also displays the memory fuel adjustment cells, so the
memory fuel adjustment values can be checked in each
of the cells to determine when the Code 45 may have
been set. If the conditions for Code 45 exist, the memo-
ry fuel adjustment values will be close 10 -38.

Coolant Temperature Sensor: Check for a shifted
sensor that could cause a rich exhaust but not set
Code 15, see Code 15 for sensor resistance values.

Throttle Position Sensor: An intermittent throtle
position sensor output will cause the system to g0
rich, due to a false indication of the engine acceler-
ating. Refer to CHART C-1H.

Fuel Pressure: System will go rich if pressure is
too high. The electronic control module can com-
pensate for some increase. However, if it gets too
high, a Code 45 may be set.

Check for a pinched fuel retumn line, or plugged vac-
uum hose to fuel pressure regulator. See Fuel Sys-
tem Diagnosis, CHART A-7.

Leaking Injector: Refer to CHART A-7.

Check for fuel contaminated oil.

Canister Purge: Check for fuel saturation. If full of
fuel, check canister control and hoses. Refer to
CHART C-3.

Manifold Absolute Pressure Sensor: Check for a
shifted sensor that could cause a rich exhaust but not
set a Code 33 or 34. Refer to CHART C-1D.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CODE 45

RICH EXHAUST INDICATION
1.7L THROTTLE BODY INJECTION NIVA

@ ¢ RUN WARM ENGINE (85°C-95°C) AT 1200 REVOLUTIONS PER MINUTE FOR 2 MINUTES.
o DOES TECH 1 DISPLAY OXYGEN SENSOR VOLTAGE FIXED ABOVE 0.75 VOLT (750 mV)?

£

¢ USING CONNECTOR TERMINAL TEST CODE 45 IS INTERMITTENT.
ADAPTER KIT J 35616 DISCONNECT ¥ NO ADDITIONAL CODES WERE
OXYGEN SENSOR AND JUMPER HARNESS STORED, REFER TO “DIAGNOSTIC
CIRCUIT 32 PINK WIRE TO GROUND. AIDS” ON FACGNG PAGE.

o TECH 1 SHOULD DISPLAY OXYGEN SENSOR
VOLTAGE SBELOW 0 35 VOLY (350 mV).
Dogsm?

) [2

REFER TO "“DIAGNOSTIC REPLACE ELECTRONK
AIDS® ON FAQONG PAGE. CONTROL MODULE.
6-2-92
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ UGHT. NS 14439
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CALIBRATOR ERROR
1.7L THROTTLE BODY INJECTION NIVA
CHECK THAT CALIBRATOR IS FULLY
INSERTED INTO THE ELECTRONIC CONTROL
MODULE.
(1] | NO
¢ REPLACE CAUSRATOR. o FULLY INSERT CALIBRATOR,
o CLEAR CODES AND RECHECK CLEAR CODES, AND RECHECX
FOR CODE 51. FOR CODE 59.
. _
REPLACE ELECTRONIC CLEAR CODES AND
CONTROL MODULE. CONFIRM NO "CHECK
ENGINE” UGHT.
5-27-92
-AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE" UGHT. NS 14443

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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BLANK
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FUSIBLE
._l |+ ——2BLACK —=4 uUNK J—— 3RED —K 8RED | BATTERY +
BATTERY 7 RED 9 RED BATI'ERY +

= —

IGNITION
SWITCH ‘
E— FUSE Y (GREEN)
Fo=-mg5T T IGNITION SWITCH
J— sva i 1 86 PNK/BLACK 16 PINK/BLACK — 4 ‘S/I%I&TAALGE INPUT
15 PINK/BLACK
r --?6----'1
] ' 9.15.92
L/GNITION SYSTEM | NS 14370

ELECTRONIC
ONTROL MODULE

IGNITION
RELAY
I (blue connector)

CODE 53

SYSTEM VOLTAGE TOO HIGH
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

Code 53 will set if the engine is running and the battery voltage is more than 16.9 volis for one second on electron-
ic control module terminal “A6.”” During the time the fault is present, all electronic control module outputs will be dis-

engaged and settng of addidonal codes may result.

Test Description: Number(s) below refer to circled
number(s) on the diagnosti¢ chart.

Normmal bartery output is between 12-15 volts..

Checks 1o see if the high voltage reading is due to
the generator or incorrect interpretation by the elec-
tronic control module. With engine running, check
voltage at the battery.

Checks to see if generator is faulty at higher engine
speed.

o=

(U3

Diagnostic Aids:

During the ime the failure is present, all electronic
control module outputs except the fuel injector and fuel
system relay, will be disengaged to protect the hardware.
The setting of additional codes may result.
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CODE 53

SYSTEM VOLTAGE TOO HIGH
1.7L THROTTLE BODY INJECTION NIVA

@ o ENGINE RUNNING AT IDLE. ALL ACCESSORY ELECTRICAL
LOADS TURNED “OFF.”
» NOTE SYSTEM VOLTAGE ON TECH 1 TOOL

-

Duaovs 16.9 vousj BELOW 16.9 VOLTS ]
@I ® CHECK BATTERY VOLTAGE AT BATTERY. @ o RAISE ENGINE REVOLUTIONS PER
MINUTE TO 2000.
o NOTE SYSTEM VOLTAGE VALUE ON
TECH1TOOL
bsovs 16.9 vou'q BELOW 16.8 VOLTS
® REMOVE GENERATOR REPLACE ABOVE 16.9 VOLTS 1 l BELOW 16.9 VOLTLI
FOR REPAR. ELECTRONIC 1
CONTROL MODULE © REMOVE GENERATOR o FAULT IS NOT PRESENT
FOR REPARR. o SEE “INTERMITTENTS®
IN "SYMPTOMS,®
SECTION "2-8°.
6292
~AFTER REPAIRS,~ START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE~ UGHT. NS 14371

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
139



2-90 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
CONTROL MODULE

J 812

59 GREEN

OCTANE ADJUSTMENT
POTENTIOMETER

61 BLACK 69 BLACK D12
"‘, m r:, ‘ —]_- SENSOR
) =~ GROUND

OCTANE ADJUST
POTENTIOMETER

CONNECTOR 9.15-92
front face view o\ NS 14372

1 —Iw- +5 VOLTS

_____________ OCTANE ADJUSTMENT
r iG] H POTENTIOMETER

| MANIFOLD ABSOLUTE | INPUT SIGNAL

| _PRESSURE SENSOR _ |

INTAKE AIR
TEMPERATURE SENSOR !

=

v TO i
i ]
]

CODE 54

(Page 1 of 2)
OCTANE ADJUSTMENT

(SIGNAL VOLTAGE TOO HIGH OR TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The octane adjustment potentiometer provides a voltage that changes with an adjustment screw. The voltage is
adjustable from about 1 volt to about 4.7 volts. The engine must be running to allow the Tech 1 to read this voltage

correctly.

The octane adjustment voltage acts as an ignition timing spark retard which allows for adjustments when low

octane fuel produces spark knock.

Test Description: Number(s) below refer to circled  Diagnostic Aids:

number(s) on the diagnostic chart.
1. Code 54 will set if:

An open or short to ground in the octane adjustment
circuit wires will result in 2 Code 54, and/or Code 23,

o The octane adjustment signal voltage is less than Code 33.
0.5 volts or greater than 4.9 volts for approxi- Refer to “Intermittents” in “Symptoms.” Section
mately 2 seconds. w5 9B

2. With the octane adjust potentiometer disconnected
from the electronic control module the Tech 1

should read close to 5 volts.

140

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-91

CODE 54

(Page 1 of 2)
OCTANE ADJUSTMENT

(SIGNAL VOLTAGE TOO HIGH OR TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

o ENGINE IDLING.

e DOES TECH 1 "SCAN" TOOL DISPLAY “OCTANE
LESS THAN 1 VOLT OR MORE THAN 4.7 VOLTS?

CONNECT TECH 1 “SCAN” TOOL, SELECT “F@: DATA UIST.®

ADJUSTMENT VOLTAGE"

I v |

lNOr

[res

CODE 54 IS INTERMITTENT. IF NO ADDITIONAL CODES WERE
STORED, REFER TO “DIAGNOSTIC AIDS™ ON FACING PAGE.

{ LESS THAN 1 VOLT

N N

e DISCONNECT HARNESS CONNECTOR FROM
POTENTIOMETER.

e TECH 1 “OCTANE ADJUSTMENT VOLTAGE"
SHOULD NOW READ MORE THAN 4.7
VOLTS.

DOES IM?

-1
MORE THAN 4.7 VOLTS
) 1

REFER TO CODE 54
PAGE 2 OF 2

YES

FAULTY OCTANE ADJUST
POTENTIOMETER

OCTANE ADJUSTMENT INPUT SIGNAL CIRCUIT
(CIRCUIT $9 GREEN WIRE FROM ELECTRONIC
CONTROL MODULE TERMINAL “B12° TO
ADJUSTMENT TERMINAL “1°) SHORTED TO
GROUND OR FAULTY ELECTRONIC CONTROL
MODULE.

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO "CHECK ENGINE" LIGHT.

2-5-93
NS 14373

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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59 GREEN

OCTANE ADJUSTMENT
POTENTIOMETER

[} ]
| MANIFOLD ABSOLUTE |
|I. PRESSURE SENSQR J

69 BLACK

o

TO
INTAKE AIR
TEMPERATURE SENSOR

===
YR,

ELECTRONIC
CONTROL MODULE

]] 312 TW +5 VOLTS

OLTANE ADJUSTMENT
POTENTIOMETER
INPUT SIGNAL

1 012

—-_1_- SENSOR

= GROUND

OCTANE ADJUST
POTENTIOMETER
oI, S
CODE 54
(Page 2 of 2)
OCTANE ADJUSTMENT

(SIGNAL VOLTAGE TOO HIGH QR TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA .

Circuit Description:

The octane adjustment potentiometer provides a voltage that changes with an adjustment screw. The voltage is

adjustable from about 1 volt to about 4.7 voits. The engine must be running to allow the Tech 1 to read this voltage

correctly.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

3. This step checks for a short to voltage or a potential-

4.

ly bad octane adjust potentiometer.

This step checks for an open ground circuit between
the electronic control module and octane adjust
potentiometer terminal “3”.
This will determine if there is an open in the input

signal wire, faulty connections or a potentially bad
electronic control module.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

The octane adjustment voltage acts as an ignition timing spark retard ratio trim pot which allows for adjustments
when low octane fuel produces spark knock.
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CODE 54

(Page 2 of 2)
OCTANE ADJUSTMENT

(SIGNAL VOLTAGE TOO HIGH QR TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

! CONTINUED FROM !
| CODE 54 PAGE 10F 2 |

x--o------e--

TECH 1 DISPLAYS “OCTANE ADJUSTMENT
VOLTAGE"™ ABOVE 4.7 VOLTS.

ENGINE IDLING.

DOES m

DISCONNECT HARNESS CONNECTOR FROM OCTANE ADJUST POTENTIOMETER.
USING CONNECTOR TERMINAL TEST ADAPTER KIT J 35616, CONNECT HARNESS TERMINALS “1° AND "3° TOGETHER.

TECH 1 SHOULD NOW DISPLAY “OCTANE ADJUSTMENT VOLTAGE® LESS THAN 1 VOLT.

#@

YES

REMOVE JUMPER WIRE FROM BETWEEN OCTANE ADJUST
POTENTIOMETER HARNESS TERMINALS 1 AND °3°.

o USING CONNECTOR TEST ADAPTER KIT J 35616, CONNECT
OCTANE ADJUST POTENTIOMETER HARNESS TERMINAL “1°
TO GROUND. (CIRCUIT 53 GREEN WIRE.)

o ENGINE IDUNG.

e TECH 1 SHOULD NOW DISPLAY “OCTANE ADJUSTMENT
VOLTAGE” LESS THAN *? VOLT.
DOES IT?

CHECK FOR SHORT CIRCUIT TO ALTERNATIVE VOLTAGE
SOURCE ON INPUT SIGNAL WIRE (CIRCUIT 59 GREEN WIRE
BETWEEN ELECTRONIC CONTROL MODULE AND “OCTANE
ADJUST POTENTIOMETER HARNESS TERMINAL “1° AND
ELECTRONIC CONTROL MODULE TERMINAL “B12°). IF NONE
FOUND REPLACE OCTANE ADJUST POTENTIOMETER AND
RETESY. SEE SECTION 3.1 FOR REPLACE AND ADJUST
PROCEDURE.

E‘ﬂ@

YES

AT ELECTRONIC CONTROL MODULE SACKPROSE CONNECTOR
“812° WITH A TEST LIGHT CONNECTED TO GROUND. LEAVE
TEST LIGHT IN PLACE WHILE OBSERVING TECH 1 DISPLAY,
o ENGINE IDLING.
e TECH 1 SHOULD NOW DISPLAY “OCTANE ADJUSTMENT
VOLTAGE“ LESS THAN 1 VOLT.
DOES M?

REPAIR OPEN SENSOR GROUND CIRCUIT (BLACK WIRE)
BETWEEN ELECTRONIC CONTROL MODULE TERMINAL
*D2° AND OCTANE ADJUST POTENTIOMETER HARNESS
CONNECTOR TERMINAL®3".

FAULTY CONNECTIONS
OR
FAULTY ELECTRONIC CONTROL MODULE.

YES

REPAIR OPEN CIRCUIT IN INPUT SIGNAL WIRE (CIRCUIT 59
GREEN WIRE) BETWEEN TERMINAL “812° AND OCTANE
ADIUST POTENTIOMETER HARNESS TERMINAL “1°.

2-8-93
NS 1569S

~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONARM NO "CHECK ENGINE™ LIGHT.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CODE 55

ELECTRONIC CONTROL
MODULE ERROR

FAULTY ELECTRONIC CONTROL MODULE.
REPLACE ELECTRONIC CONTROL MODULE

5-27-92
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ UGHT. NS 14981

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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SECTION 2.9B

SYMPTOM CHARTS
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IMPORTANT PREUMINARY CHECKS

Before using this section you should have performed the “Diagnostic Circuit Check.”

Verify the customer complaint, and locate the correct symptom. Check the items indicated under
that symptom.

If the ENGINE CRANKS BUT WILL NOT RUN, use CHART A-3.
Several of the following symptom procedures call for a careful visual/physical check.
The importance of this step cannot be stressed too strongly—it can lead 10 correcting a problem

without further checks and can save valuable time.

BEFORE STARTING

This check should include:

Electronic control module grounds for being clean, tight, and in their proper location.

Vacuum hoses for splits, kinks and proper connections. Check thoroughly for any type of leak or
restriction.

Air leaks at throule body mounting area and intake manifold sealing surfaces (also check intake
manifold Electric Heater’s mounting bolts for proper tightmess).

Ignition wires for cracking, hardness, proper routing and carbon tracking.

Wiring for proper connections, pinches, and cuts.

If wiring hamess or connector repair is necessary, refer to “Service Operations,” Section “3” for
correct procedure.

146
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INTERMITTENTS
(Page 1 of 2)

“Check Engine” light, or store a code.

Definition: Problem may or may not turn “ON" the

PRELIMINARY CHECKS
Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.

DIAGNOSTIC CODE CHARTS IN “DIAGNOSTIC CHARTS,” SECTION “2.9-A"

DO NOT use the Diagnostic Code Charts in “Diagnostic Charts,” Section “2.9-A™ for intermittent
problems. The fault must be present to locate the problem. If a fault is intermittent, use of diagnostic
code charts may result in replacement of good parts.

Most intermittent problems are caused by faulty electrical connections or wiring. Perform a careful

FAULTY ELECTRICAL CONNECTIONS OR WIRING

check of suspect circuits for:

— Poor mating of the connector halves, or terminals, not fully seated in the connector body
(backed out).

— Improperly formed or damaged terminals. All connector terminals in problem circuit should be
carefully reformed or replaced to insure proper contact tension.

— Poor terminal to wire connection. This requires removing the terminal from the connector body
to check. See “Service Operations™ Section “3,” “Wiring Hamness Service.”

ROAD TEST

If a visual/physical check does not find the cause of the problem, the vehicle can be driven with a
voltmeter connected to a suspected circuit or a Tech 1 “Scan” tool may be used. An abnormal volt-
age or Tech 1 “Scan” tool reading when the problem occurs indicates the problem may be in that
circuit. .

The Tech 1 *“Scan” tool has a special mode called “snapshoL.” This snapshot mode can be used to
capture electronic control module serial data when a problem occurs, so that the technician can play
back the data one event at a time to look for erroneous data when the fault occurred. For more infor-
mation on the snapshot mode, refer to the Tech 1 operator’s manual.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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Definition: Problem may or may not turn “ON” the

INTERMITTENTS
(Page 2 of 2)

“Check Engine” light, or store a code.

As intermittent “‘Check Engine” light, and No Diagnostic Codes, may be caused by:
-~ Electrical system interference caused by a defective relay, electronic control module driven

INTERMITTENT “CHECK ENGINE” LIGHT

solenoid, or switch. They can cause a sharp electrical surge. Normally, the sroblem will occur
when the faulty component is operated.

Improper installation of electrical options, such as lights, 2-way radios, etc.

Electronic spark tiniing wires not properly routed away from spark plug wires, ignition system
components and generator.

Ignition secondary shorted to ground.

“Check Engine” light circuit or diagnostic “test” terminal circuit intermittently shorted to
ground.

Electronic control module grounds not clean, tight, and in their proper location. These ground
wires secure to the engine block on the direct ignition system bracket uppermost bolt. This bolt
was previously used to retain the distributor on a carbureted engine.

To check, disconnect throttle position sensor and idle engine until “Check Engine” light comes
“ON.” Code 22 should be stored and kept in memory, when the ignition is turned “OFF"’ longer than
10 seconds. If Code 22 is not stored, the electronic control module is faulty.

LOSS OF DIAGNOSTIC CODE MEMORY

148
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HARD START
(Page 1 of 2)

start but immediately dies.

Definition: Engine cranks OK, but does not start for a
long time. Does eventually run, or may

PRELIMINARY CHECKS

Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.

Make sure the driver is using the correct starting procedure. This includes depressing and holding
the clutch pedal down while cranking to start. When starting the engine at very cold temperatures of
below -10°C, the accelerator pedal should be held down 1/4 of the way while cranking to start, 1s
well as depressing the clutch pedal.

CHECK:

CHECK:
CHECK:

SENSORS
Coolant temperature sensor—Using a Tech 1 “Scan” to0l, compare coolant temperature
with ambient temperature on a cold engine.

— If coolant temperature reading is 2°C greater than or less than ambient air temperature
on a cold engine, check for high resistance in coolant sensor circuit or sensor itself.
Compare resistance value to the “Diagnostic Aids” chart on the Code 14 or Code 15
chart.

Throttle position sensor—use CHART C-1H.

Manifold absolute pressure sensor—use CHART C-1D.

CHECK:
CHECK:
CHECK:
CHECK:
CHECK:

CHECK:

FUEL SYSTEM
In-line fuel filter. Replace if dirty or plugged.
For poor quality fuel.
Fuel pressure, use CHART A-7.
For contaminated fuel.

Fuel system relay—Connect test light between fuel pump “test” terminal and ground.
Test light should be “ON™ for 2 seconds following ignition “ON,” after ignition switch
has been “OFF" for at least 10 seconds. If not OK, use CHART A-5.

Operation of intake manifold electrical heater (see: CHART C-9).

CHECK:

CHECK:

IGNITION SYSTEM
Ignition system for:
- Proper ignition voltage output with spark tester J 26792 (ST-125).
— Spark plugs, wet plugs, cracks, wear, improper gap, burned electrodes or heavy
deposits.
- Crankshaft sensor resistance and connections.
— Spark plug leads/wires for excessive resistance.
— Bare and shorted wires.
- Loose ignition coil connections.
Electronic spark timing output circuit for short to ground.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA
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HARD START

(Page 2 of 2)
Definition: Engine cranks OK, but does not start
for a long time. Does eventually run,
or may start but immediately dies.

ADDITIONAL CHECKS
CHECK: Idle air control operation, use CHART C-2C.
CHECK: For correct engine calibrator (see “Service Bulletins').

CRANKING AND CHARGING SYSTEMS, AND CONDITION OF BATTERY

CHECK: For low cranking speeds that can cause difficult starting. Use the Tech 1 “Scan” to0l in
the “Miscellaneous Tests” - “Crank Tests” mode to monitor cranking speed information.

150
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SURGES AND/OR CHUGGLES
Definition:  Engine power variation, under steady throttle or
cruise. Feels like the vehicle speeds up and slows
down, with no change in the accelerator pedal.

PRELIMINARY CHECKS
Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.
Be sure driver understands air conditioning compressor operation in owner's manual.

e Use a Tech 1 “Scan” tool to make sure reading of vehicle speed sensor matches vehicle
speedometer.

FUEL SYSTEM
e CHECK: Fuel pressure while condition exists, use CHART A-7.
e CHECK: In-line fuel filter. Replace if dirty or plugged.

IGNITION SYSTEM
e CHECK: For proper ignition system voltage output using spark tester J 26792 (ST-125).

e (CHECK: Spark plugs. Remove spark plugs, check for wet plugs, cracks, wear, improper gap,
bumed electrodes, or heavy deposits. Repair or replace as necessary.

e CHECK: Formisfire underload. Use CHART C-4C.

ADDITIONAL CHECKS

e CHECK: Electronic control module grounds for being clean, tight, and in their proper locatons.
These ground wires secure to the engine block on the direct ignition system bracket
uppermost bolt. This bolt was previously used to retain the distributor on a carbureted
engine.

e (CHECK: Alternator output voltage. Repair if less than 9 or more than 16.9 volts.

e CHECK: Vacuum lines for kinks or leaks.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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LACK OF POWER, SLUGGISH, OR SPONGY

(Page 1 of 2)
Definition: Engine delivers less than expected power.
Liwtde or no increase in speed, when accelerator
pedal is pushed down part way.

PRELIMINARY CHECKS
e Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.
Compare customer’s vehicle to similar unit. Make sure the customer has an actual problem.
Remove air filter and check air filter for dirt, or for being plugged, replace as necessary.

FUEL SYSTEM

CHECK: For contaminated fuel.
CHECK: For restricted fuel filter, or improper fuel pressure, use CHART A-7.

IGNITION SYSTEM
CHECK: Proper ignition system voltage output with spark tester J 26792 (ST-125).
CHECK: Ignition timing.
CHECK: Proper operation of electronic spark timing.

EXHAUST SYSTEM
e CHECK: Exhaust system for possible restriction: Use CHART B-1.

SENSORS

e (CHECK: Manifold absolute pressure sensor. Use CHART C-1D. Vacuum hose between engine and
manifold absolute pressure sensor for kinks or leaks.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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LACK OF POWER, SLUGGISH, OR SPONGY

Definition:  Engine delivers less than expected power.
Little or no increase in speed, when accelerator
pedal is pushed down part way.

(Page 2 of 2)

ENGINE MECHANICAL
CHECK: Engine compression. Refer to Engine Manual.
CHECK: Engine valve timing. Refer to Engine Manual.
e CHECK: Engine for proper or wom camshaft. Refer to Engine Manual.
ADDITIONAL CHECKS
e (HECK: Electronic control module grounds for being clean, tight, and in their proper location.
These ground wires secure to the engine block on the direct ignition system bracket
uppermost bolt.
CHECK: Air conditioning operation. Air conditioning clutch should cut out at wide open throttle.
CHECK: Alternator output voltage. Repair if less than 9 or more than 16.9 volts.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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DETONATION/SPARK KNOCK

(Page 1 of 2)
Definition: A mild to severe ping, usually worse under
acceleration. The engine makes sharp metallic
knocks that change with throttle opening.

PRELIMINARY CHECKS
o Perform the careful physical/visual checks as described at start of “Symptoms,” in this section.
e Make sure the customer has an actual problem.
e Remove air filter and check air filter for dirt, or for being plugged, replace as necessary.

COOLING SYSTEM
CHECK: For obvious overheating problems.
CHECK: Low engine coolant
CHECK: Loose water pump belt.
CHECK: Restricted air flow to radiator, or restricted water flow thru radiator.
CHECK: Faulty or incorrect thermostat.
CHECK: Correct coolant solution.

SENSOR
e CHECK: Coolant temperature sensor, which may have shified in value.

Compare coolant temperature sensor resistance to the “Diagnostic Aids™ chart on Code
14 or Code 15 chart.

FUEL SYSTEM
e CHECK: Fuel pressure, use CHART A-7.
e CHECK: For poor fuel quality, proper octane rating.
NOTICE: If Tech 1 “Scan” tool readings are normal (see TECH 1 “SCAN” TOOL TYPICAL DATA

VALUE list) and there are no engine mechanical faults, fill fuel tank with a fresh and proper fuel for
vehicle and evaluate vehicle performance.

OCTANE ADJUSTMENT POTENTIOMETER

e As built at the factory this adjusttnent was initially set for premium octane fuel. If low octane fuel is
10 be used on a regular basis, it is advisable to readjust the octane adjustment potentiometer. Use
CHART C-15.

THERMOSTATIC AIR CLEANER

o Ensure that the thermostatic air cleaner functions properly. Check that the temperature actuated
damper moves away from “HOT AIR” position after the engine is fully warmed up. Use the Tech 1
“Scan” tool to observe intake air temperature after the engine is fully warmed up. At road speeds
the intake air temperature should be close to ambient air temperature.
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DETONATION/SPARK KNOCK
(Page 2 of 2)

Definition: A mild to severe ping, usually worse under
acceleration. The engine makes sharp metallic
knocks that change with throttle opening.

IGNITION SYSTEM
e CHECK: Spark plugs for proper heat range.

ENGINE MECHANICAL
e CHECK: For carbon buildup.
CHECK: For incorrect basic engine parts such as cam, heads, pistons, etc.
e CHECK: Forexcessive oil entering combustion chamber.

ADDITIONAL CHECKS

e (CHECK: For correct engine calibrator (see Service Bulletins).

e CHECK: For intake manifold electric heater should be “OFF" with the engine fully warmed up.
Use Tech 1 to display “MANIFOLD HEATER” “ON/OFF" status.
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HESITATION, SAG, STUMBLE

Definition:  Momentary lack of response as the accelerator is pushed
down. Can occur at all vehicle speeds. Usually most severe
when first trying to make the vehicle move, as from a stop
sign. May cause the engine to stall if severe enough.

PRELIMINARY CHECKS
e Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.
SENSORS
CHECK: Throttle position sensor. Use CHART C-1H.
CHECK: Manifold absolute pressure sensor response and accuracy. Use CHART C-1D.
CHECK: For kinked or leaking vacuum hose between engine and manifold absolute pressure
SEnsor.
IGNITION SYSTEM
e CHECK: Spark plug wires for being faulty.
e CHECK: Spark plugs for being fouled.
e CHECK: Open ignition system ground, reference low circuit.
EVAPORATIVE EMISSIONS
e CHECK: Evaporative emissions storage canister system. Use CHART C-3.
FUEL SYSTEM
e CHECK: Forrestricted fuel filter or improper fuel pressure. Use CHART A-7.
ADDITIONAL CHECKS
o CHECK: For cormrect engine calibrator (see Service Bulletins).
e (CHECK: Alternator output voltage. Repair, if less than 9 or more than 16.9 volts.
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CUTS OUT, MISSES

Definition:  Steady pulsation or jerking that follows engine speed, usually
more pronounced as engine load increases. The exhaust has a
steady spitting sound at idle or low speed.

PRELIMINARY CHECKS
o Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.

IGNITION SYSTEM
o CHECK: Forcylinder miss by:

1. Start engine, allow engine to stabilize then disconnect idle air control motor. Remove
one spark plug wire at a time, using insulated pliers.

2. If there is a revolutions per minute drop, on all cylinders (equal to within 50
revolutions per minute), go to “Rough, Unstable Or Incorrect Idle, Stalling”
symptom. Reconnect idle air control motor.

3. If there is no revolutions per minute drop on one or more cylinders, or excessive
variadon in drop, check for spark, on the suspected cylinder(s) with J 26792 (ST-125)
Spark Tester. If no spark, use CHART C-4. If there is spark, remove spark plug(s) in
these cylinder(s) and check for:

— Insulation Cracks

— Wear

— Improper Gap

— Bumed Electrodes

— Heavy Deposits
e (CHECK: Forexcessive spark plug wire resistance.
NOTICE: If the previous checks did not find the problem:

— Visually inspect ignition system for moisture, dust, cracks, bums, etc. With engine running
spray plug wires with fine water mist 10 check for shorts.

FUEL SYSTEM
e (HECK: For contaminated fuel or restricted fuel filter or incorrect fuel pressure. Use CHART A-7.

ENGINE MECHANICAL

e (CHECK: For proper valve timing. Remove rocker cover. Check for wom rocker amms, broken or
weak valve springs, worn camshaft lobes. Repair as necessary. Refer to Engine Manual.

e CHECK: Low compression. Perform compression check. Refer to Engine Manual.
CHECK: Intake and exhaust manifold passages for casting flash.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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POOR FUEL ECONOMY

Definition:  Fuel economy, as measured by an actual road test.
is noticeably lower than expected. Also. economy is
noticeably lower than it was on this vehicle at one
time, as previously shown by an acrual road test.

PRELIMINARY CHECKS
Perform the careful visual/physical checks as described at start of “Sympioms,” in this section.
Check air cleaner element (filter) for dirt or being plugged.
Visually (physically) check: Vacuum hoses for splits, kinks, and proper connections.
Perform *‘Diagnostic Circuit Check.”
— Is air conditioning “ON"" full time?
— Are tires at cormrect pressure?
— Are excessively heavy loads being carried? .
— Is acceleration too much, too often?
NOTICE: Suggest owner fill fuel tank and recheck fuel economy.

IGNITION SYSTEM

CHECK: Spark plugs. Remove spark plugs, check for wet plugs, cracks, wear, improper gap,
bumned electrodes, or heavy deposits. Repair or replace as necessary.

e (CHECK: Ignition wires for cracking, hardness, and proper connections.

FUEL SYSTEM
e CHECK: Fuel pressure, use CHART A-7.

COOLING SYSTEM
e CHECK: Engine coolant level.

s CHECK: Engine thermostat for faulty part (always open) or for wrong heat range. Observe Tech 1
“Coolant Temp” with engine fully warm at road speed.

ADDITIONAL CHECKS

e (CHECK: For correct engine calibrator installed in electronic control module. Observe Tech 1
“Calibration ID.”

e CHECK: For proper calibration of speedometer.

e (CHECK: Fordragging brakes.

OCTANE ADJUSTMENT POTENTIOMETER

If premium octane fuel is being used, use Tech 1 to observe “Octane Adjust.” With premium octane fuel
the “Octane Adjust” value displayed on Tech 1 should be 0°. Use CHART C-15.

SENSORS

e (CHECK: Coolant temperature sensor or air-temperature sensor which may have shifted in value.
Compare coolant temperature sensor resistance to the “Diagnostic Aids” chart on Code
14 or Code 15 chart.

e (CHECK: Manifold absolute pressure sensor. Use CHART C-1D.

—
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ROUGH, UNSTABLE OR INCORRECT IDLE, STALLING

Definition:

The engine nins unevenly at idle. If bad enough, the vehicle may
shake. Also, the engine idle speed may vary (called “huntng”).
Either condidon may be severe enough to cause stalling. Engine
idles at incorrect speed.

(Page 1 of 2)

PRELIMINARY CHECKS
o Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.
SENSORS

e (CHECK: Throttle position sensor - Use CHART C-1H.

e (CHECK: Coolant temperature sensor - Using a Tech 1 “Scan” tool, compare coolant temperature
with ambient temperature on a cold engine.

— If coolant temperature reading 2°C greater than or less than ambient air temperature.
Check for high resistance in coolant temperature sensor circuit or sensor itself.
Compare resistance value to “Diagnostic Aids™ on Code 14 and Code 15 chart.

e (HECK: Manifold absolute pressure sensor response and accuracy, manifold absolute pressure

sensor vacuum hose, use CHART C-1D.
FUEL SYSTEM

e (CHECK: Evaporative Emission Control System. Use CHART C-3.

e CHECK: Injector for leaking. Energize fuel system by either turning the ignition key to the “ON™
position which will pressurize the fuel system for 2 seconds or by applying battery
voltage to the fuel pump test terminal. (Assembly line data link terminal *G™.) Applying
battery voltage will force the fuel pump to run until the battery voltage is removed.
Visually check injector and throutle body injection assembly for fuel leakage. Refer to
CHART A-7 “Fuel System Diagnosis.”

e CHECK: Fuel pressure, use CHART A-7.

IGNITION SYSTEM
e (CHECK: Ignition system for:
— Proper ignition voltage output with spark tester J 26792 (ST-125).
— Spark plugs, wet plugs, cracks, wear, improper gap, bumed electrodes or heavy
deposits.
— Spark plug leads/wires for excessive resistance.
— Bare and shorted wires.
— Crankshaft sensor resistance and connections.
— Loose igniton ¢oil connections.
e CHECK: Formisfire atidle. Use CHART C4B.
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ROUGH, UNSTABLE OR INCORRECT IDLE, STALLING

(Page 2 of 2)

Definition:  The engine runs unevenly at idle. If bad enough, the vehicle
may shake. Also, the engine idle speed may vary (called
“hunting™). Either condition may be severe enough to cause
stalling. Engine idles at incorrect speed.

e CHECK:
e CHECK:
e CHECK:

NOTICE: Use Tech 1 “Scan” tool to determine if electronic control module is receiving air conditioning
request signal. If problem exists only with air conditioning “ON,” check air conditioning system for
overcharge or undercharge of R12 refrigerant system.

ADDITIONAL CHECKS
Vacuum leaks can cause higher than normal idle speeds.
Idle air control operation, use CHART C-2C.

Electronic control module grounds for clean, tight, and in their proper location. These
ground wires secure to the engine block on the direct ignition system bracket uppermost
bolt. This bolt was previously used to retain the distributor on a carbureted engine.

e CHECK: Battery cables and ground straps should be clean and secure. Erratic voltage will cause
idle air control to change its position, resulting in poor idle quality.
e CHECK: Idle air control valve will not move, if system voltage is below 9 or greater than 16.9
volts.
e CHECK: Crankcase ventilation system for proper operation (see: CHART C-13).
ENGINE MECHANICAL
CHECK: For broken motor mounts.
CHECK: Perform a compression check. Refer to Engine Manual.
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EXCESSIVE EXHAUST EMISSIONS OR ODORS

Definition:  Vehicle fails an emission test. Excessive odors do
not necessarily indicate excessive emissions.

PRELIMINARY CHECKS
e Perform “Diagnostic Circuit Check.”

o If EMISSION TEST shows excessive carbon monoxide and hydro carbons check items which cause
vehicle to run RICH. Make sure engine is at normal operating temperature.

e If EMISSION TEST shows excessive oxides of nitrogen check items which cause car 1o run LEAN
or 100 hot.

SENSORS
e CHECK: "Manifold absolute pressure sensor - Use CHART C-1D to check the manifold absolute
_ pressure sensor.

NOTICE: If the Tech 1 “Scan” tool indicates a very high coolant temperature and the sysicm is running
LEAN:
Check the cooling system and cooling fan for proper operation.

FUEL SYSTEM
e CHECK: For proper fuel cap.
e CHECK: Fuel pressure, use CHART A-7.

NOTICE: If test shows excessive oxides of nitrogen, check items which cause vehicle to run LEAN or
100 hot.

e CHECK: Canister for fuel loading. Refer to CHART C-3.

IGNITION SYSTEM
e CHECK: Ignition system for:
— Proper ignition voltage output with spark tester J] 26792 (ST-123).
— Spark plugs, wet plugs, cracks, wear, improper gap, bumed electrodes or heavy
deposits. |
~ Spark plug leads/wires for excessive resistance.
— Bare and shorted wires.
— Crankshaft sensor resistance and connections.
— Loose ignition coil connections.

ADDITIONAL CHECKS
e CHECK: Forvacuum leaks.
CHECK: Carbon build-up in combustion chambers.
e CHECK: Crankcase ventilation system for proper operation (see: CHART C-13).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA
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DIESELING, RUN-ON

Definition: Engine continues to run after key is turned
“off,” but runs very roughly. If engine runs
smoothly, check ignition switch and adjust-
ment, and short to voltage on ignition switch
voltage input circuit.

PRELUUIMINARY CHECKS
Perform the careful visual/physical checks as described at start of “Symptoms.” in this section.

FUEL SYSTEM

CHECK: Injector for leaking. Energize fuel system by either tuming the ignition key to the “ON”
position which will pressurize the fuel system for 2 seconds or by applying battery
voltage to the fuel pump test terminal. (Assembly line data link terminal “G™.) Applying
battery voltage will force the fuel pump to run until the battery voltage is removed.
Visually check injector and throttle body injection assembly for fuel leakage. Refer to
CHART A-7 “Fuel System Diagnosis.”
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BACKFIRE

Definition:  Fuel ignites in intake manifold, or in
exhaust system. making a loud
popping noise.

b PRELIMINARY CHECKS
{o Perform the careful visual/physical checks as described at start of “Symptoms.™ in this scction.

IGNITION SYSTEM

o CHECK: Proper ignition coil output voltage with spark tester J 26752 (ST-123).

e CHECK: Spark plugs. Remove spark plugs. check for wet plugs. cracks, wear, improper gap,
bumed electrodes, or heavy deposits, repair or replace as necessary.

e CHECK: For defective insulation on the spark plug wires or boots. This would allow high voltage
arching 1o engine parts, mostly noticeable during acceleration.

e CHECK: Forcxcessive spark plug wire resistance.

o CHECK: For crossfire between spark plug wires (proper routing of plug wires). Refer to Engine
Manual.

ENGINE MECHANICAL

o CHECK: Perform a compression check. Refer to Engine Manual.

e CHECK: Valve timing. Remove rocker cover. Check for worn rocker arms, broken or weak valve
springs. wom camshaft lobes or misadjusted valve clearances.

o CHECK: Intake manifold gasket for vacuum leaks.

e CHECK: Intake and exhaust manifolds for casting flash.
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CHART B-1
RESTRICTED EXHAUST SYSTEM CHECK

CHECK AT OXYGEN SENSOR:

1. Carefully remove oxygen sensor.

2. Install exhaust backpressure tester (BT-8515-V) or equivalent in piace of oxygen sensor (see
Hlustration).

3. After completing test described below, be sure to coat threads of oxygen sensor with anti-seize
compound or equivalent prior to re-installation.

3
1 BACK PRESSURE GAGE
2 OXYGEN SENSOR (028)
3 EXHAUST MANIFOLD
7S 3338-6E

DIAGNOSIS:

1. With the engine at normal operating temperature and running at 2500 revolutions per minute,
observe the exhaust system backpressure reading on the gauge.

2. If the pressure exceeds 1 1/4 psi (8.62 kPa), a restricted exhaust system is indicated.

3. Inspect the entire exhaust system for a collapsed pipe, heat distress, or possibie internal muffler
failure.

4. If there are no obvious reasons for the excessive backpressure, a restricted catalytic converter shoutd
be suspected, and replaced using current recommended procedures.

4-26-93
NS 14689
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ELECTRONIC CONTROL MODULE PIN CONNECTOR “A” SYMPTOMS CHART

24-PIN A-B CONNECTOR

This electronic control module symptoms chart is for use with a digiial voitmeter to further aid in
diagnosis. The voltages you get may vary due to low battery charge or other reasons, but they shouid be
very close.

BACKPROBE CONNECTORS ONLY!
THE_FOLLOWI

Tl

T BEFORE TESTING:

o Engine at operating temperature @ Engine idling (For “Engine Run” column)
o Diagnostic “test” terminal not grounded e Tech 1 “Scan” tool not installed
® Air conditioning “OFF”
e Digital voltmeter “—" (negative) lead connected to a good clean ground point.
COMPONENT/ |___NORMAL VOLTAGE
WIRE CONNECTOR IGN ENG. CODES POSSIBLE SYMPTOMS FROM
PIN FUNCTION COLOR CAVITY “ON* RUN AFFECT. FAULTY QRCUIT

Al FUELSYSTEM GREEN/ FUEL PUMP (o= B+ NONE | NO START, SEE CHART A-7. PUMP RUNS
RELAY CONTROL WHITE RELAY “2° ALL THE TIME (11)

A2 NO CONNECTION

A3 PUISE WIDTH GREEN/ CANISTER “8° o* 0 NONE | FUEL LOSS OR FUEL VAPOR ODOR, POOR
MODULATOR YELLOW IDLE, STALUNG, POOR DRIVEABIUTY.
CANISTER CONTROL

A4 NO CONNECTION

A5 *CHECK ENGINE® BLACK/ INSTRUMENT o* B+ NONE | NO CHECK ENGINE LIGHT (8), LIGHT "ON"
UGHT CONTROL WHITE PANEL CLUSTER ALL THE TIME, DOES NOT FLASH CODES

(10). SEE "DIAGNOSTIC CIRCUIT CHECK.*

A6 IGNITION SWITCH PINK/ DIRECT IGNITION Be B+ 53 NO START, NO CHECK ENGINE LIGHT, NO
VOLTAGE INPUT BLACK SYSTEM MODULE SERIAL DATA (8), FUSE BLOWN (10), SEE
SIGNAL 2 CONNECTOR “DIAGNOSTIC CIRCUIT CHECK.”

PIN"B* AND 6 ENGINE WILL NOT STOP RUNNING. (11).
CONNECTOR PIN *B*

A7 NO CONNECTION

A8 SERIALDATA ORANGE ASSEMBLY LINE 2-§ 2-5 NONE | NO ASSEMBLY LUINE DATA LINK OR WILL
COMMUNICATIONS DATA LINK°M* VARYING | VARYING NOT FLASH CODE 12 (9).

SEE “DIAGNOSTIC CIRCUIT CHECK.”

A3 DIAGNOSTIC BLAQK/ ASSEMBLY LINE s s NONE | NO ASSEMBLY LINE DATA LINK OR WILL
*TEST* TERMINAL WHITE DATA LINK*B* NOT FLASH CODE 12 (8).

INPUT SIGNAL FLASHES CODES, HIGH-SPEED FAN IS ON.
(10). SEE “DIAGNOSTIC CIRCUIT CHECK.”

A10 VEHICLE SPEED GREEN VEHICLE SPEED VARIES | VARIES 24 ENGINE MAY STALL AT COASTDOWN,

INPUT SIGNAL SENSOR “2° TECH 1 SCAN VEHICLE SPEED DOES NOT
MATCH SPEEDOMETER (9,11).

A11 COOLANT PINK/ COOLANT o= o 15 HIGH IDLE, ROUGH IDLE, HARD TO START,
TEMPERATURE BLACK TEMPERATURE 21 (8) | POOR PERFORMANCE, EXCESSIVE
AND THROTTLE SENSOR “A° EXHAUST EMISSIONS (8).

POSITION SENSOR THROTTLE POSITION
GROUND SENSOR “B*

A12 ELECTRONIC BROWN ASSEMBLY LINE o o NONE | "A12° AND “D1~ OPEN - NO START (8).
CONTROL MODULE DATA UNK *A* POOR GROUNDS - POOR PERFORMANCE.
GROUND SEE “DIAGNOSTIC CIRCUIT CHECK.”

Battery voltage for first two 4  Varies. With ignition “ON” reads 9  Open/Grounded circuit.
seconds, after ignition is turned barometric pressure. With engine 10 Grounded circuit.
“ON” without cranking the engine. running, n“alds englnmh load. 11  Shortto +12 voits.
2 When vehicle is stopped, voltage S  Voitage will vary with engine . Less than 0,50 voits.
will be either less than 1 volt or revolutions per minute.
greater than 10 volts; depending 6 Depending on octane adjust ««  {ess than 0,10 voits,
upon position of drive wheels. When ntiometer trim. . . A . 0
vehicle is moving, voltage will vary 7 ry voitage (B +) with engine =222 Ajr Conditioning Vehicles Only
depending upon vehicle speed. warm,
3 Varies with temperature. 8 Open. B+ Should equal battery voltageg. 1792
NS 14374
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ELECTRONIC CONTROL MODULE PIN CONNECTOR “B” SYMPTOMS CHART

24-PIN A-B CONNECTOR

This electronic control module symptoms chart is for use with a digital voltmeter 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.

BACKPROBE CONNECTORS ONLY!

THE FOLLOWIN NDITION T FQORE TESTING:
e Engine at operating temperature o Engine idling (For “Engine Run” column)
e Diagnostic “test” terminal not grounded e Tech 1 “Scan” tool not instalied
e Air conditioning “OFF”
e Digital voltmeter “—" (negative) lead connected to a good clean ground point.
COMPONENT/ NORMAL VOLTAC
WIRE CONNECTOR/ IGN, . CODES POSSIBLE SYMPTOMS FROM
PIN FUNCTION COLOR CAVITY “ON" | RUNNING | AFFECT. FAULTY GRQUIT
81 BATTERY » RED ELECTRONIC B+ NONE | FUSIBLE UNK BLOWN, NO START (10),
(POWER SUPPLY) CONTROL IF °C16° AND “B1° OPEN, NO START
MODULE 81”7 SEE "DIAGNOSTIC CIRCUIT CHECK. -
82 NO CONNECTION
83 C(RANKSHAFT BLACK/ 6-PIN Q=" NONE MAY HAVE POOR PERFORMANCE,
REFERENCE LOW RED CONNECTOR *F* FLICKERING CHECK ENGINE LIGHT (9).
NO START, POSSIBLE IGNITION MODULE
DAMAGE (11).
B4 NO CONNECTION
BS CRANKSHAFT . PURPLE/ 6-PIN o NONE NO START (9). SEE “DIAGNQSTIC
REFERENCE INPUT SIGNAL WHITE CONNECTOR °E” CIRCUIT CHECK.”
86 NO CONNECTION
87 NO CONNECTION
88 AIR CONDITIONING GREEN HIGH-SIDE “OFF" 0" NONE NO AIR CONDITIONING (9) 52E CHARTC™O
REQUEST INPUT HIGH-PRESSURE °“ON*Q* AIR CONDITIONING RUNS CONTINUQUSLY
SIGNAL SWITCH (11).
B9 NO CONNECTION
810 NO CONNECTION
B11 NO CONNECTION
812 OCTANE ADJUST GREEN OCTANE ADJUST 54 SPARK KNOCK
INPUT SIGNAL PIN *1”

1 Battery voltage for first two seconds, after ignition is turned "ON"
without cranking the engine.

2 When vehicle is stopped, voitage will be either less than 1 voit or
greater than 10 volts; depending upon position of drive wheels. When
vehicle is moving, voltage will vary depending upon vehicle speed.
Varies with temperature.

Varies. With ignition “ON” reads barometric pressure. With engine
running, reads engine load.

S Voltage will vary with engine revoiutions per minute.
6 Depending on octane adjust potentiometer trim.

7 Battery voltage (B +) with engine warm.
8

9

~ow

Open.
Open/Grounded circuit.
10 Grounded circuit.
11 Shortto +12 volts.
o Less than 0,50 volts.
**  Less than 0,10 voits.
s+*** Air Conditioning Vehicles Only
B+ Should equal battery voltage.

24-PIN A-B CONNECTOR

BACK VIEW OF CONNECTOR

5-27-92
NS 14375
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ELECTRONIC CONTROL MODULE PIN CONNECTOR “C” SYMPTOMS CHART
32-PIN C-D CONNECTOR

This electronic control module symptoms chart is for use with a digital voitmeter to further aid in
diagnosis. The voltages you get may vary due to low battery charge or other reasons, but they shouid be
very close.

BACKPROBE CONNECTORS ONLY!

THE FOLLOWING CONDITIONS MUST BE MET BEFORE TESTING:
® Engine at operating temperature ¢ Engine idling (For “Engine Run” column)
e Diagnostic “test” terminal not grounded e Tech 1 “Scan” tool not installed
® Air conditioning "OFF”
o Digital voltmeter “—" (negative) lead connected to a good clean ground point.
COMPONENT/ NORMAL VOLTAGE
WIRE CONNECTOR IGN ENG. CODES POSSIBLE SYMPTOMS FROM
PIN FUNCTION COLOR CAVITY "ON* RUN AFFECT. FAULTY QRQUIT
€I NO CONNECTION
€2 INTAKE MANIFOLD PINK/ INTAKE MANIFOLD 8+ (8) 8+ NONE COLD DRIVEABILITY COMPLAINTS.
ELECTRIC HEATER BLACK HEATER RELAY
RELAY CONTROL CONNECTOR “4°
C3  IDLE AIR CONTROL GREEN/ DLE AIR ' NOT | USEABLE 35 STALUNG, ROUGH, UNSTABLE OR
COIL “8° LOW BLACK CONTROL VALVE "A* INCORRECT IDLE (9). SEE CHART C-2C.
C4  IDLE AIR CONTROL GREEN/ IDLE AIR NOT | USEABLE 35 STALUNG, ROUGH, UNSTABLE OR
COLL "B° HIGH WHITE CONTROL VALVE *B* INCORRECT [DLE (9). SEE CHART C-2C.
€S IDLE AIR CONTROL BLUE/ IDLE AR NOT | USEABLE 35 STALLING, ROUGH, UNSTABLE OR
COIL “A° LOW BLACK CONTROL VALVE °C* INCORRECT IDLE (9). SEE CHART C-2C..
€6  IDLE AIR CONTROL BLUE/ IDLE AIR NOT | USEABLE 35 STALUNG, ROUGH, UNSTABLE OR
COIL “A” HIGH WHITE CONTROL VALVE “D* INCORRECT IDLE (9). SEE CHART C-2€..
C7  NO CONNECTION
C8  NO CONNECTION
C3  NO CONNECTION .
C10  COOLANT YELLOW COOLANT ®1-2 1-2 14,15 HARD TO START, HIGH EXHAUST
TEMPERATURE TEMPERATURE EMISSIONS (9).
INPUT SIGNAL SENSOR “B° .
C11 MANIFOLD ABSOLUTE GREEN MANIFOLD 35-50¢5 ] 09-15 33,34 POOR PERFORMANCE, ROUGH IDLE,
PRESSURE ABSOLUTE PRESSURE STALUNG (9), SEE CHART C-10
INPUT SIGNAL SENSOR *8°
C12  INTAKE AR WHITE INTAKE AR 13 1,3 23,25 POSSIBLE STRONG EXHAUST.
TEMPERATURE TEMPERATURE TECH 1 READS -30°C (-36°F) (9).
INPUT SIGNAL : SENSOR °8° TECH 1 READS 179°C (354°F) (9).
€13 THROTTLE POSITION BLUE THROTTLE POSITION 03-07 03-07 2,22 POOR PERFORMANCE, HIGH IDLE (9)
INPUT SIGNAL SENSOR *C* SEE CHART C-1H. HARD TO START
WHEN COLD (11).
C14  +5VOLTS GRAY THROTTLE POSITION ] 5 21,22, SURGE, RUNS ROUGH, HIGH iDLE,
REFERENCE OUTPUT SENSOR *A”, 33,34 HARD TO START, EXCESSIVE EXHAUST
MANIFOLD ABSOLUTE EMISSIONS OR ODORS, POOR
PRESSURE PERFORMANCE, ROUGH IDLE (9).
SENSOR *C”
€15 NO CONNECTION
C16  (POWER SUPPLY RED ELECTRONIC B+ 8+ NONE FUSIBLE LINK BLOWN, NO START (10),
(BATTERY . ! CONTROL IF "C16° AND “B1° OPEN, NO START.
MODULE SEE “DIAGNOSTIC CIRCUIT CHECK.®
*C-16°
1 Battery voltage for first two 4 Varies. With ignition "ON” reads 9 Obeanrour_\du_i circuit.
secands, after ignition is turned barometric pressure. With engine 10  Grounded circuit.
“ON" without cranking the engine. running, reads engine load. 11 Shortto +12 volts.
2 When vehicle is stopped, voitage S  Voltage will vary with engine . Less than 0.50 volts.
will be either less than 1 voit or revolutions per minute.
greater than 10 volts: dependi 6  Depending :: :fium adjust **  Lass than 0,10 volts.
upon position of drive wheels. When potentiomaeter trim. . . . .
vehicl: is moving, voitage wiil vary 7  Battery voltage (B +) with engine *+»+ Ajr Conditioning Vehicles Only
depending upon vehicle speed. warm, voltage.
3 Varies with temperature. 8  Open. B+ Should equai battery 9
5-27-92
NS 14376
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"
ELECTRONIC CONTROL MODULE PIN CONNECTOR “D” SYMPTOMS CHART
32-PIN C-D CONNECTOR
This electronic control module symptoms chart is for use with a digital voltmeter to further aid in
diagnosis. The voitages you get may vary due to low battery charge or other reasons, but they should be
very close.
BACKPROBE CONNECTORS ONLY!
¢ Engine at operating temperature @ Engine idling (For “Engine Run” column)
¢ Diagnostic “test” terminal not grounded e Tech 1 “Scan” tool not installed
® Air conditioning “OFF"
e Digital voltmeter “—" (negative) lead connected to a good ¢lean ground point.
COMPONENT/ | NORMAL VOLTAGE
WIRE CONNECTOR IGN ENG. CODES POSSIBLE SYMPTOMS FROM
PIN FUNCTION COLOR CAVITY “ON* RUN AFFECT. FAULTY QRCQUIT
D! ELECTRONIC 8ROWN ENGINE o= o~ NONE “A-12° AND “D-1" OPEN, NO START
CONTROL MODULE GROUND SEE “DIAGNOSTIC CIRCUIT CHECK,”
GROUND SEE TERMINAL "A12*.
D2 OCTANE ADJUST BLACK OCTANE ADJUST “3° Q=" o= 54, 33, ROUGH OR UNSTABLE IDLE, MAY STALL,
POTENTIOMETER, MANIFOLD ABSOLUTE 23 POOR PERFORMANCE (8)
MANIFOLD ABSOLUTE PRESSURE "A° SEE CHART C-1D.
PRESSURE SENSOR AND MANIFOLD AIR
INTAKE AIR TEMPERATURE TEMPERATURE "A*
SENSOR GROUND
D3 NO CONNECTION
D4 ELECTRONIC . GREEN/ 6-PIN (510" 1,12 42 | HARD TO START, STALLS, WILL RESTART IN
SPARK TIMNG WHITE CONNECTOR “C* BYPASS MODE. SEE CHART C-4 (9).
QUTPUT STALLS, POOR IDLE, MAY SET CODE 42 (11).
05 IGNITION MODULE BLACK/ 6-PIN 0 4,6 42 LACK OF POWER, POOR PERFORMANCE
BYPASS CONTROL WHITE CONNECTOR “D* (3. 11) BY-PASS MODE, SEE CHART C-4.
D6 OXYGEN SENSOR BROWN ENGINE o o* 13 CPEN LOOP, TECH 1 READS
GROUND GROUND FIXED 400-500 mV (9).
D7 OXYGEN SENSOR PINK OXYGEN .4Smv 1 -9mV 13 OPEN LOOP, STRONG EXHAUST ODOR (9).
INPUT SIGNAL SENSOR
D8 NO CONNECTION
D9  INJECTOR CIRCUIT slack | eLectronic conTROL o Qe NONE | NOSTART (8,11}, MAY DAMAGE ELECTRONIC
CURRENT LIMITED JUMPER MODULE “D10° CONTROL MODULE OR INJECTOR (10).
D10 INJECTOR CIRCUIT BLACK | ELECTRONIC CONTROL o 0** NONE | NO START (8,11). MAY DAMAGE ELECTRONIC
CURRENT LIMITED JUMPER | - MODULE *D9" , CONTROL MODULE OR INJECTOR (10).
D11 NO CONNECTION
D12 AIR CONDITIONING BLUE AIR CONDITIONING o* o* NONE NO AIR CONDITIONING (8, 11).
COMPRESSOR CLUTCH RELAY #2 AIR CONDITIONING RUNS ALL THE TIME (10).
RELAY CONTROL
013 NO CONNECTION
D14 NO CONNECTION
D15 NO CONNECTION
D16 FUEL INJECTOR BLUE ELECTRONIC CONTROL Be Be NONE IF "D16” IS OPEN, NO START. SEE CHART
CONTROL MODULE “D16° A-3. FLOOD ENGINE, FAIL ELECTRONIC
CONTROL MODULE OR INJECTOR (10).
NO START (11).
5 Voltage will vary with engine 9  Open/Grounded circuit 32-PIN C-D CONNECTOR
revolutions per minute. .
pe 10  Grounded circuit. .
6 Depending on octane adjust -aasm .. S EREEEEEN
potentiometer trim. 11 Shortto +12 volts. Mansavans l’i‘ﬁﬁfi‘l'
7 Battery voltage (B +) with engine Less than 0,50 volts. o
warm. **  Less than 0,10 volts.
8  Open. B+ Should equal battery voitage. BACK VIEW OF CONNECTOR
6292
NS 14377

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

168



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-119

SECTION 2.9C
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MPRESSURE SENSOR ELECTRONIC
CONTROL MODULE
vVvYy
A B C
NoSoLUTE S
PRESSURE ! Po?nrg:gm'ssoa !
(Hose connects to [ Epiiynipbniipuipiiuil 4

throttie body) =l

+5 VOLTS REFERENCE
66 GRAY —1————- 1seray —fcis —\MW—

MANIFOLD ABSOLUTE
43 GREEN ~—"7C11 ] PRESSURE SENSOR

INPUT SIGNAL
9-15-92 [ _ YO OCTANE ADJUSTMENT AND | SENSOR
NS 14366 'L INTAKE AIR TEMPERATURE SENSOR GROUND

CHART C-1D

MANIFOLD ABSOLUTE PRESSURE OUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The manifold absolute pressure sensor measures the changes in the intake manifold pressure which result from
engine load (intake manifold vacuum) and revolutions per minute changes; and converts these into a voltage output.
The electronic control module sends a 5 volt reference voltage to the manifold absolute pressure sensor. As the
manifold pressure changes, the output voltage of the sensor also changes. By monitoring the sensor output voltage,
the electronic control module knows the manifold pressure. A lower pressure (low voliage) output will be about 1-2
volts at idle. While higher pressure (high voltage) output will be about 4-4.8 at wide open throttle. The manifold
absolute pressure sensor is also used, under certain conditions, to measure barometric pressure, aliowing the
electronic control module to make adjustments for different altitudes. The electronic control module uses the
manifold absolute pressure sensor to control fuel delivery and ignition timing.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

m Important
e Be sure to use the same diagnostic test equipment

3. Check vacuum hose to sensor for leaking or restric-
tion. Be sure no other vacuum devices are connected
to the manifold absolute pressure sensor hose.

NOTICE: The engine must be running in this step or

17¢

for all measurements.

Checks manifold absolute pressure sensor output
voltage to the electronic control module. This volt-
age, without engine running, represents a barometer
reading to the electronic control module. Com-
parison of this barometric reading on the same day
with a known good vehicle is a good way to check
accuracy of a “suspect” sensor. Readings should be
the same +0.2 volt

Allowing 0.34 BAR (10" Hg) vacuum to the mani-
fold absolute pressure sensor should cause the
voltage to be at least 1.2 volts less than the voltage
at Step 1. Upon applying vacuum to the sensor, the
change in voltage should be instantaneous. A slow
voltage change indicates a faulty sensor.

the Tech 1 will not indicate a change in voltage. It is
normal for the “Check Engine” light to come “ON"
and for the system to set a Code 33 during this step.
Make sure the code is cleared when this test is
completed.

Disconnect sensor from bracket and twist sensor
(BY HAND ONLY) to check for intermittent
connection. Qutput changes greater than 0.1 volt
indicate a faulty connector or connection. If OK,
replace sensor.
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CHART C-1D

MANIFOLD ABSOLUTE PRESSURE OUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

NOTE: THIS CHART APPLIES ONLY TO MAP SENSORS HAVING
GREEN OR BLACK COLOR KEY INSERT (SEE BELOW).

IGNITION “ON, " ENGINE NOT RUNNING.

CONNECTTECH 1 "SCAN" TOOL

SELECT “FO: OATA LIST.®

TECH 1 SHOULD INDICATE A MANIFOLD ABSOLUTE PRESSURE SENSOR YOLTAGE.
COMPARE THIS READING WITH THE READING OF A KNOWN GOOD VEHICLE. SEE
FACING PAGE TEST DESCRIPTION, STEP 1.

VOLTAGE READING SHOULD BE WITHIN £0.2 VOLT.

1sm

@ o DISCONNECT AND PLUG VACUUM SOURCE TO MANIFOLD ABSOLUTE REPLACE MANIFOLD ABSOLUTE
PRESSURE SENSOR. PRESSURE SENSOR.

o CONNECT A KAND VACUUM PUMP TO MANIFOLD ABSOLUTE
PRESSURE SENSOR.

¢ START ENGINE.

o NOTE MANIFOLD ABSOLUTE PRESSURE SENSOR VOLTAGE.

o APPLY 0.34 BAR (10" Hg) OF VACUUM AND NOTE VOLTAGE CHANGE.
SUBTRACLT SECOND READING FROM THE FIRST. VOLTAGE DIFFERENCE
VALUE SKOULD BE GREATER THAN 1.5 VOLTS.

Ism
|
YES i NO
@ NO TROUBLE FOUND. CHECK SENSOR VACUUM SOURCE FOR @ CHECK SENSOR CONNECTION. IF OK, REPLACE
LEAKAGE OR RESTRICTION. BE SURE THIS SOURCE SUPPLIES MANIFOLD ABSOLUTE PRESSURE SENSOR.
VACUUM TO MANIFOLD ABSOLUTE PRESSURE SENSOR ONLY.

G
7 HOT-STAMPED
(©) NUMBER .‘@
E‘%E B o
g
COLOR / NN =)

KEYED INSERT -M

LS 8963-6E LS 9045-6E
Figure 1 - Typical Key Insert Figure 2 - Typical Hot-Stamped Number
9-17-92
~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO "CHECK ENGINE" LIGHT. NS 14379
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ELECTRONIC
s 478 Bl eun | Y PRI CONTROL MODULE
r S 2
n | ABSOLUTE MANIFOLD |
THROTTLE L _PRESSURE SENSOR _ |

THROTTLE POSITION SENSOR

— POSITION I

SENSOR CONNECTOR ——

front face vi

ront face view WIDE OPEN 3___15..@“ 75 GRAY §' 14 | +5 VOLTS REFERENCE
36 BLUE § 43 | THROTTLE POSION
— INPUT SIGNAL

) AN
IDLE BLACK _1
= SENSOR
GROUND

1 T0 H
1COOLANT TEMPERATURE SENSORJ

r

9-15-92
NS 14341

CHART C-1H

THROTTLE POSITION SENSOR OUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The throttle position sensor is attached to the throttle body, and is internally rotated by the throttle body shaft. It is
a potentiometer with one end connected to 5 volts from the electronic control module and the other to electronic con-
trol module ground. A third wire is connected to the electronic control module, allowing it to measure the variable
output voltage from the throttle position sensor.

As the throttle valve angle is changed (accelerator pedal moved), the throttle position sensor output voltage also
changes in proportion. At a closed throttle position, the output voltage is usually below 1.0 volt. As the throttle valve
opcens, the output increases so that, at wide open throttle, the output should be above 4.0 volts. By monitoring the out-
put voltage from the throttle position sensor, the electronic control module can determine fuel needs based on throttle
opening (dnver demand).

A broken or loose throttle position sensor, or one that has an unstable output, can cause intermittent bursts of fuel
because the electronic control module thinks the throttle is moving. Results could include engine surge or poor idle
quality. If the electronic control module interprets a high voltage when engine revolutions per minute is less than 420,
hard starting could be the result (““clear-flood”” mode). A problem in any of the throttle position sensor circuits will set
cither a Code 21 or 22 after the engine is started. Once a code is set, the electronic control module will use an aifi-
cial default value for throttle position sensor based on engine revolutions per minut€ to enable the vehicle to be dri-
ven, although performance could be less than normal.

The throttle position sensor is not adjustable. The electronic control module uses the reading at idle as 0% throt-
tle,” so no adjustment is necessary. :

If the closed-throttle voltage is over 2.5 volts, hard
starting may be encountered (worse cold) due to
“clear-flood”” mode. This mode occurs when engine
revolutions per minute is less than 420, and throttie

Test Description: Number(s) below refer to circled 4.
number(s) on the diagnostic chart.

1. This is a check of the voltage at the idle position. It

172

is usually less than 1.0 volt.

The voltage should increase at the same steady rate
at which the throttle is opened with the throttle
valve.

With the throttle valve wide open, the throtle posi-
tion sensor output needs to be above 4 volts, allow-
ing the electronic control module to interpret a wide
open throttle position.

position sensor input indicates the throttle is more
than 80% open. Possible causes: short to voltage on
throttle position sensor input signal circuit (Blue
wire from throttle position sensor terminal “C™ to
electronic control module terminal “C13”), open
ground circuit (Pink/Black wire from throttle posi-
tion sensor terminal “B” to electronic control mod-
ule terminal “A11”), or a faulty sensor.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART C-1H

THROTTLE POSITION SENSOR OUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

{F A CODE 21 OR 22 IS PRESENT,
FOLLOW THAT CHART FIRST.

CONNECT TECH 1 “SCAN” TOOL.

SELECT “F@: DATA UST.”

THROYTLE CLOSED.

IGNITION “ON,” ENGINE NOT RUNNING.

WHAT IS THE THROTTLE POSITION VOLTAGE READING ON THE TECH 1?7

T

@ ® WITH THE TECH 1 “SCAN” TOOL STILL CONNECTED, @ ¢ DISCONNECT THROTTLE POSITION SENSOR,
MONITOR THE THROTTLE POSITION VOLTAGE AS THE AND RECHECK TECH $ “THROTTLE POSITION
THROYTLE IS SLOWLY AND STEADRLY OPENED TO A VOLTAGE” AS LISTED INSTEP 1,
WIDE-OPEN POSITION. X

¢ VOLTAGE SKOULD INCREASE AT A STEADY RATE,
o o e e ] [ovvar]
o i VOLTAGE DOES NOT IMMEDIATELY FOLLOW — OVER 1 VOLT

THROTTLE MOVEMENT, SENSOR IS FAULTY.

CHECK FOR OPEN THROTTLE REPAIR SHORT TO
POSITION SENSOR GROUND VOLTAGE ON THROTTLE
(PINK/BLACK WIRE FROM POSITION SENSOR

THROTTLE POSITION SENSOR INPUT SIGNAL CIRCUIT
TERMINAL “8° TO ELECTRONIC | | (BLUE WIRE FROM
CONTROL MODULE TERMINAL THROTTLE POSITION

“A11°). ¥ OK, REMLACE SENSOR TERMINAL “C*
THROTTLE POSITION SENSOR. TO ELECTRONKC
- CONTROL MODULE
1 TERMINAL “C13°)
I oK l
@ ¢ CHECK YOLTAGE AT THE WIDE OPEN THROTTLE POSITION. REPLACE THROTTLE
& HAVE A HELPER CHECK THAT THE THROTTLE VALVE IS FULLY POSITION SENSOR.
OPEN WHEN ACCELERATOR PEDAL IS FULLY DEPRESSED.

(If THROTTLE VALVE DOES NOT FULLY OPEN WHEN PEDAL IS
DEPRESSED, CHECK FOR EXTRA RLOOR MATS OR CARPET
UNDER ACCELERATOR PEDAL.)

o ADJUST THROTTLE CABLE TO ASSURE FULL TRAVELAND A
SUGHT SLACK AT CLOSED THROTTLE (IOLE).

NO TROUBLE FOUND. |

9-17-92
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO "CHECK ENGINE” LIGHT. NS 14381
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IDLE AIR CONTROL VALVE
AIR FLOW front face view
THROTTLE Rl ELECTRONIC
&\‘ B00Y ( unnu} CONTROL MODULE
0 47 BLUE/WHITE cs | COIL A~ HI
- 48 BLUE/BLACK —] c8 ] coiL “a- Lo
5 49 GREEN/WHITE —§ ¢a | coiL 8~ HI
A 50 GREEN/BLACK C3 { coiL 8~ Lo
EORTROL VALVE NS 18394

CHART C-2C

IDLE AIR CONTROL CIRCUIT CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
The electronic control module controls idle revolutions per minute with the idle air control valve. To increase idle
revolutions per minute, the electronic control module moves the idle air control valve out allowing more air to-pass
around the throttle plate. To decrease revolutions per minute, it moves the idle air control valve in, reducing air flow
around the throttle plate. A Tech 1 “Scan’ tool will read the electronic control module commands to the idle air con-
trol valve in counts.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1.

The Tech | revolutions per minute control mode is
used to extend and retract the idle air control valve.
The valve should move smoothly within the speci-
fied range. If the idle speed is commanded (idle air
control extended) too low (below 750 revolutions
per minute), the engine may stall. This may be nor-
mal and would not indicate a problem. Retracting
the idle air control beyond its controlled range
(above 1800 revolutions per minute) will cause a
delay before the revolutions per minute start drop-
ping. This too is normal.

This test uses the Tech 1 to command the idle air
control controlled idle speed. The electronic control
module issues commands to obtain commanded idle
speed. The node lights each should flash red and
green to indicate a good circuit as the electronic
control module issues commands. While the
sequence of color is not important if either light is
“OFF" or does not flash red and green, check the
circuits for faults, beginning with poor terminal con-
tacts. Engine speed will not actually change, since
the idle air control is disconnected.

Diagnostic Aids:

A slow, unstable, or fast idle may be caused by a

non-idle air control system problem that cannot be over-
come by the idle air control valve. Out of control range
idle air control Tech 1 tool “idle air control” counts will
be above 60 if idle is too low and zero counts if idle is
too high. The following checks should be made to repair
anon-idle air control system problem:

Vacuum Leak (High Idle). If idle is too high, stop
the engine. Fully extend (seat) idle air control using
222 DM idle air control “Motor Tester” in the A
“Low Switch Position.” Start engine. If idle speed is
above 1000 revolutions per minute, locate and cor-
rect vacuum leak including Crankcase Ventilation
System. Also check for binding of throttle blade or
linkage.

Fuel System too lean (High Air/Fuel Ratio). The
idle speed may be too high or too low. Engine speed
may vary up and down, and disconnecting the idle
air control valve does not help. Check for low regu-
lated fuel pressure, water in the fuel or a restricted
injector.

Fuel Systein too rich (Low Air/Fuel Ratio). The
idle speed will be too low. “Scan” tool idle air con-
trol counts will usually be above 80. System would
be obviously rich and may exhibit black smoke in
exhaust. Check for high fuel pressure, leaking or
sticking injector.

Throttle Body. Remove idle air control valve and in-
spect bore and idle air passages for foreign material.
Idle Air Contro]l Valve Electricai Connections.
Idle air control valve connections should be careful-
ly checked for proper contact.

Crankc¢ase Ventilation System. A faulty system
may result in an incorrect idlc speed.

Refer to “Rough, Unstable, Incorrect Idle or
Stalling,” in “Symptoms,” Section "2.9B".

If intermittent poor driveability or idle symptoms
are resolved by disconnecting the idlc air control,
carefully recheck idle air control connections and
terminal resistance.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART C-2C

IDLE AIR CONTROL CIRCUIT CHECK
1.7L THROTTLE BODY INJECTION NIVA

ENGINE AT NORMAL OPERATING TEMPERATURE (85°C-95°C).

ENGINE IDLING IN NEUTRAL WITH PARKING BRAKE SET.

AIR CONDITIONING “OFF.”

CONNECTTECH 1 “SCAN" TOOL.

SELECT “MISC. TESTS,” THEN “IDLE SYSTEM,” THEN “IOLE CONTROL.”
WITH THE THROTTLE REMAINING CLOSED, COMMAND THE DESIRED
IDLE SPEED THROUGH RANGE FROM 700 REVOLUTIONS PER MINUTE

DOESIT?

UP TO 1500 REVOLUTIONS PER MINUTE.
® ENGINE SPEED SHOULD FOLLOW THE COMMANDED iDLE SPEED.

NEVER "OFF.”
DO THEY?

® DISCONNECT HARNESS CONNECTOR FROM THE IDLE AIR
CONTROL VALVE AND INSTALL HARNESS CONNECTOR
INTO “NODE LIGHT" FROM TESTER KIT 222 DM.

o ENGINE RUNNING. USING TECH-1, COMMAND THE
DESIRED IDLE SPEED THROUGH A RANGE UP AND DOWN.

® EACHNODE LIGHT SHOULD FLASH RED AND GREEN BUT

EQ

YES

YES

® IGNITION “OFF.”

® DISCONNECT THE HARNESS CONNECTOR
FROM THE IDLE AIR CONTROL VALVE.

@ USING THE DIGITAL VOLT OHM AMP
MULTIMETER KIT J 39689, CHECK RESISTANCE
ACROSS IDLE AIR CONTROL VALVE COILS.

® SHOULD BE 40 TO 80 OHMS BETWEEN IDLE
AIR CONTROL VALVE TERMINALS "A° TO “B~

AND “C”" TO “D”.

oK

L

l NOT OK

e FAULTYIOLE AIR ® CONNECTTOOL ® CHECK RESISTANCE BETWEEN REPLACE IDLE
CONTROL VALVE $39763/CT1 222 OM “MOTOR IDLE AIR CONTROL VALVE AIR CONTROL
CONNECTOR TESTER” CLIP LEADS TO VEHICLE TERMINALS “B” AND “C” AND VALVE AND
TERMINAL BATTERY THEN CONNECTITS “A” AND "D". RETEST.
CONTACTS. CONNECTOR TO THE IDLE AIR ® SHOULD BE INFINITE, NO

o OPEN IDLE AIR CONTROL VALVE. CONTINUITY OPEN CIRCUIT.

CONTROL CIRCUNTS - ® WITH ENGINE IDUNG. CYCLE 222 X
INCLUDING DM SWITCH "HIGH” AND "LOW.” . -
CONNECTORS. ENGINE SPEED SHOULD INCREASE | | ok NOT OK

o IDLE AIR CONTROL AND DECREASE AS TOOL SWITCH x :
CIRCUITS SHORTED IS MOVED. IDLE AIR CONTROL VALE REPLACE IDLE
7O GROUND OR DOES T? AND CIRCUITS ARE OK. AIR CONTROL
VOLTAGE. REFER TO “DIAGNOSTIC VALVE AND

¢ FAULTY ELECTRONK ] AIDS™ ON FACING PAGE. RETEST.
CONTROL MODULE
CONNECTIONS OR NO YES
REPLACE X . -

ELECTRONIC CHECK IDLE AIR REPLACE ELECTRONIC
CONTROL MODULE. PASSAGES IN THROTTLE CONTROL MODULE
REPAIR AS BODY UNIT. IF OK,

NECESSARY AND REPLACE IDLE AIR

RETEST. CONTROL VALVE.

AFTER ALL IDLE AIR CONTROL TESTING IS COMPLETE, RESET THE IDLE AIR CONTROL VALVE. CONNECT
TECH 1 “SCAN” TOOL. SELECT “MISC TEST,” THEN “IDLE SYSTEM.” THEN “IDLE RESET.”

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT.

3-9-93
NS 14395
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INTO = _ MANIFOLD ELECTRONIC
CANISTER VAQUUM CONTROL MODULE
— -1 =
A ODILATED, CANISTER ]
MODULA P
NORMALLY CLOSED
CANISTER CONNECTOR PURGE . PULSE WIDTH
front face view SOLENOID T (No flow when not energized) MODULATED
Als CANISTER CONTROL
T 41 GREEN/YELLOW —E—/ﬁ——l
P o T 1 |
26 —
1 OXYGEN SENSOR |
"""""" 27 PINK/BLACK PINK/BLACX
[ 3
{INTAKE MANIFOLD HEATER M= 82 :’&KC/K Fuse R (BLack)
P maY , 25 PINK/BLACK —
__________ 29 PINK/BLACK
r TO0 T
: VEHS'&ig:EED } 59_15_92
.......... NS 14396

CHART C-3

CANISTER PURGE VALVE CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

Canister purge is controlled by a solenoid that allows manifold vacuum to purge the canister when cnergized. The
electronic control module supplies a ground to energize the solenoid (purge “ON™). The purge solenoid controlled by
the electronic.control module is pulse width modulated (tumed “ON” and “OFF" several times a second). The duty
cycle (pulse width) is calculated based on the current value of the “Closed Loop” fuel adjustnent.

The duty cycle is calculated by the electronic control module and the output commanded when the following condi-
tions have been met:

Battery voltage is less than 16.9 volts.
Coolant temperature above 80°C.

Vehicle speed above 21 kilometers per hour.
Throttle posiuon has exceeded 2%.

Also, if the diagnostic “test” terminal is grounded, with the engine stopped, the purge solenoid is energized
(purge “ON").

NOTICE: Once enabled it will remain enabled except during a wide open throttle condition.

Test Description: Number(s) below refer to circled - Diagnostic Aids:
number(s) on the diagnostic chart. e If 10" Hg (34 kPa) of vacuum is not available at the

1. Checks to see if the solenoid is opened or closed.
The solenoid is normally de-energized in this step;
so 1t should be closed.

Checks for a complete circuit. Normally, there is
ignition voltage on Circuit 25 and the electronic
control module provides a ground on Circuit 41.

3. Completes functional check by grounding “test” ter-
minal. This should normally de-energize the sole-
noid opening the valve which should allow the vac-
uum to drop (purge “ON™).

(R

solenoid check for:

~ Split or cracked hoses.

- Pinched or plugged hoses.

- Ensure hoses are installed correcdy.

When using the Tech 1 “Scan’” 100l to energize the
solenoid, remember that this is an “OFF” and “ON"
control only. The Tech 1 “Scan” tool is not capable
of adjusting the pulse width.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART C-3

CANISTER PURGE VALVE CHECK
1.7L THROTTLE BODY INJECTION NIVA

@r: IGNITION “ON” ENGINE STOPPED.

! e AT THE SOLENOID USE HAND OPERATED VACUUM PUMP § 35555, APPLY
VACUUM (10° Hg OR 34 kPa) TO MANIFOLD VACUUM SIDE OF SOLENOID.

|

ABLE TO GET 10~ Hg OR
38 kPa OF VACUUM.

|

@ ¢ ENGINE IDLING.
¢ ENERGIZE SOLENOID BY USING THE TECH 1 "SCAN"
TOOL “EVAP SOLENOID” MODE. IN ORDER TOGET TO
THIS AREA OF THE TOOL, YOU MUST FIRST SCAN
THROUGH “MISC TESTS™ AND “QUTPUT TESTS.”
¢ VACUUM SHOULD DROP.
DOES IT?

ves o |

UNABLE TO GET 10° Hg OR
34 kPa OF VACUUM.

.

@ ® DISCONNECT SOLENOID.

® CONNECT TEST LIGHT BETWEEN HARNESS TERMINALS.
® TESTUGHT SHOULD NOT LIGHT.

DOES IT? ‘
ves o |
PROBE EACH TERMINAL FAULTY SOLENOID
WITH A TESTLIGHT TO CONNECTION OR
GROUND. SOLENOID.

WITH ENGINE IDLING, VERIFY ® DISCONNECT SOLENOID -
THAT A MINIMUM OF 10” Hg ELECTRICAL CONNECTOR. 1 1
(38 kPa) OF VACUUM IS e DOES VACUUMNOW [ UGHT “ON”" ouq Fueur “ON~BOTH ] @ ucurj
AVAILABLE AT CANISTER PURGE DROP? *
SOLENOID. 1
ISIT?
SHORTED CIRCLIT 41 REPAIR SHORT OPEN
ORFAULTY TO VOLTAGE IN CIRCUIT
ELECTRONIC CIRCUIT &1, 25126.
CONTROL MODULE.
YES NO YES NO
1 1
NO SEE “DIAGNOSTIC || CIRCUIT &1 CHECK HOSES. IF
PROBLEM | | AIDS” ON FACING OPEN OR OK, REPLACE
FOUND. PAGE. FAULTY PURGE SOLENOID.
tLecTRONIC
CONTROL
MODULE.
11-2-92
NS 14397
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FUSE “Y" (GREEN)
14 PINK/BLACK

ELECTRONIC

CONTROL MODULE

A 21 BROWN —4||
16 IGNITION SWITCH
—8 | 13 PINK/BLACK AN LA | VOLTAGE INPUT SIGNAL
% UP CONNECTOR _____ BLACK
= r TO 1.
Ak 13whme ITACHO !
-_— b—— | SRy
3 |86 PiNK/BLACK
pr—
3 39 GREEN/WHITE ] s | SECTRONIC SPARK
¢ ™
1] 40 BLACK/WHITE  —=e———14 DS | gypasS MODE CONTROL
—
Lo ¢ f—- 42 VIOLET/WHITE ———1 BS | REFERENCE INPUT SIGNAL
..I___ F 58 BLACK/RED ———— 83 | REFERENCE LOW
- s
A
J{?_E
L] 68 WHITE H.H_. CRAgKSHAFT
SENSOR
ASSEMBUES <l 67 BROWN _F-
DIRECT IGNITION
SYSTEM MODULE

10-22-92
. NS 14400

CHART C-4

(Page 1 of 2)
IGNITION SYSTEM CHECK
(NO SPARK)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The direct ignition system uses a waste spark method of distribution. In this type of system, the ighition module
triggers the correct ignition coil, based on signals from the crankshaft sensor. Each ignition coil provides the high sec-
ondary voltage required to fire two spark plugs at the same time on “‘companion” cylinders, i.c., cylinders with pis-
tons at the top of their stroke top dead center at the same time. One of these pistons would be at the top of its com-
pression stroke, the other piston would be at the top of its exhaust stroke.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. Becasue the direct ignition system uses two plugs
and wires to complete the circuit of each coil, the
opposite spark plug cable should be connected to
ground.

2. This test will determine if + battery voltage is avail-
able at the ignition module.

3.

4.

This test will determine if a good ground is avail-
able at the ignition module.

Checks for continuity of the crankshaft position sen-
sor and connections.

Voltage will vary in this test depending on cranking
speed of engine.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART C-4

NOTE: THIS CHART ASSUMES THAT THE
TECHNICIAN HAS PERFORMED DIAGNOSTIC (Page 1 of 2)

CIRCUIT CHECK CHART A, IGNITION SYSTEM CHECK

(NO SPARK)

1.7L THROTTLE BODY INJECTION NIVA

@ o USING SECONDARY IGNITION VOLTAGE IGNITION TESTER j 26792 ST-125 CHECK FOR SPARK.
o C(HECK ONE CABLE AT A TIME.
e USING CONNECTOR TERMINAL TEST ADAPTER KIT J 35616 TO JUMPER THE IGNITION COIL
COMPANION CABLE CONNECTED TO GROUND WHILE CRANKING.
e CHECK FOR SPARK ON CABLES 1,2, 3AND 4.
{S THERE SPARK ON AT LEAST ONE CABLE?

L
NO YES
@ e I(GNITION “OFF.” ! SEE CHART C4
e DISCONNECT DIRECT IGNITION SYSTEM MODULE 2 PIN AND 6 PIN CONNECTOR. t PAGE 2 OF 2
e IGNITION "ON.” bemmmmmme-
e CONNECT TEST LIGHT J 34142-8 BETWEEN GROUND AND DIRECT IGNITION SYSTEM

MODULE 2 PIN CONNECTOR HARNESS TERMINAL “B® AND CONNECT TEST LIGHT TO 6 PIN
CONNECTOR HARNESS TERMINAL “8°.
IS TESTLIGHT “ON” FOR EACH CIRCUIT?

@ e CONNECTTESTLIGHT TO + BATTERY VOLTAGE AND DIRECT IGNITION SYSTEM MODULE 2 | | FAULTY CONNECTION OR
PIN CONNECTOR HARNESS TERMINAL “A". OPEN CIRCUIT 15/86
1S TEST LIGHT “ON"? PINK/BLACK WIRE.

T

@ o DISCONNECT 3-WAY CONNECTOR FROM DIRECT IGNITION SYSTEM FAULTY CONNECTION
MODULE. OR OPEN CIRCUIT 21
o WITH OHMMETER PROBE HARNESS TERMINALS “8 AND C° OF 3-WAY BROWN WIRE.
HARNESS CONNECTOR, SHOULD READ BETWEEN 500-700 OHMS.

j &
U

T

e SET DIGITAL VOLTMETER J 39689 ON AC VOLTAGE POSITION. LEAVE METER LEADS EATER THAN
CONNECTED TO 3-WAY HARNESS CONNECTOR, AS IN STEP 4. LESS THAN ?oo oHS
e CRANK ENGINE AND OBSERVE VOLTAGE READING. READING SHOULD BE GREATER THAN || 500 OHMS >
?ﬁ;ou (300 m). SENSOR OPEN SENSOR
LEADS CIRCUIT 67
SHORTED BROWN WIRE
TOGETHER OR || OR CIRCUIT 68
YES FAULTY WHITE WIRE
a CRANKSHAFT || ORFAULTY
FAULTY CONNECTION FAULTY CONNECTION POSITION CONNECTION
OR OR SENSOR. OR FAULTY
FAULTY DIRECT IGNITION FAULTY CRANKSHAFT CRANKSHAFT
SYSTEM MODULE. POSITION SENSOR. POSITION
SENSOR.
2-893
NS 14979

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “"CHECK ENGINE™ LIGHT.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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RUSE “Y" (GREEN)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A 21 BROWN —4||
16 IGNITION SWITCH
—18 } 15 PINK/BLACK ANET LAY ] VOLTAGE INPUT SIGNAL
L'P CONNECTOR _____ BLACK
S ™1
A} 13wHTE 1TAGHO!
p— - -
8 |86 PINK/BLACK
e ELECTRONIC SPARK
-C- 39 GREEN/WHITE ——u——dq D4 TIMING OUTPUT
_l'J_ 40 BLACK/WHITE ————1 DS |gvypass MODE CONTROL
-o$ E 42 VIOLET/WHITE ————J 85 | REFERENCE INPUT SIGNAL
_I..__ 3 58 BLACK/RED ——§ B3 | REFERENCE LOW
= o
A
_J‘{;E
8 68 WHITE H.H_. CRANKSHAFT
T __{— SENSOR
ASSEMBLIES o BROWN S

DIRECT {GNITION
SYSTEM MODULE

10-22-92
NS 14400

CHART C-4

(Page 2 of 2)
IGNITION SYSTEM CHECK
(NO SPARK)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The direct ignition system uses a waste spark method of distribution. In this type of system, the ignition module
triggers the correct ignition coil, based on signals from the crankshaft sensor. Each.ignition coil provides the high sec-
ondary voltage required to fire two spark plugs at the same time on “‘companion” cylinders, i.e., cylinders with pis-
tons at the top of their stroke top dead center at the same time. One of these pistons would be at the top of its com-
pression stroke, the other piston would be at the top of its exhaust stroke.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

6. If carbon tracking is evident. replace coil and be
sure plug wires relating to that coil are clean and
tight. Excessive wire resistance or faulty connec-
tions could have caused the coil to be damaged.

7. This test will determine if the ignition module is not
riggering the problem coil or if the tested coil is at
fault. This test could also be performed by using
another known good coil.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART C-4

(Page 2 of 2)
IGNITION SYSTEM CHECK
(NO SPARK)
1.7L THROTTLE BODY INJECTION NiVA

SPARK TESTER.

SHOULD NOT 8E GROUNDED.
ARE CABLES OK?

® USINGDIGITAL VOLT OHM AMP MULTIMETER KIT J 39689 TO CHECK THE
RESISTANCE OF EACH PLUG CABLE OF THE COIL WHICH DID NOT FIRE THE

® CABLE RESISTANCE SHOULD BE LESS THAN 15,000 OHMS EACH AND WIRES ‘

YES

® MEASURE SECONDARY RESISTANCE
OF IGNITION COIL BY CONNECTING
EACHM MULTIMBTER LEAD ON EACH
COIL TOWER TERMINAL.
ISRESISTANCE BETWEEN 5000 AND
7000 OHMS?
| &

Lyl

REPLACE FAULTY CABLE(S).

| ves

® REMOVE COIL RETAINING NUTS AND REMOVE
con.

® COIL SHOULD BE FREE OF CARBON TRACKING.
ARE THEY?

Hs

FAULTY IGNITION COIL.

ves |

l ® MEASURE PRIMARY RESISTANCE OF IGNITION
COIL BY CONNECTING EACH MULTIMETER LEAD
ON EACH FEMALE TERMINAL ON BOTTOM OF
IGNITION COL.
IS RESISTANCE BETWEEN 0.3Q AND 1.5Q?

L

1

REPLACE IGNITION CQIL. ALSO
CHECK FOR FAULTY SPARK PLUG
CABLE CONNECTION(S) AND
WIRE NIPPLE{S) FOR CARBON
TRACKING.

13

YES

® USETESTLIGHT ) 34142-8 AND CONNECTOR TERMINAL FAULTY CONNECTION }
TEST ADAPTER KIT § 35616 TO JUMPER TEST LIGHT ACROSS OR i
IGNITION MODULE TERMINALS WHICH CONNECTTO FAULTY iGNITION CO‘L.J

IGNITION COIL PRIMARY TERMINALS.

DOES TESTLIGHT BLINK?

® CRANK THE ENGINE WHILE OBSERVING TEST LIGHT.

YES |

I FAULTY IGNITION COIL TERMINAL CONNECTIONS
OR
FAULTY IGNITION COIL.

15

FAULTY IGNITION MODULE.

3-27-93

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “"CHECK ENGINE” LIGHT NS 15201
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2-132 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

RUSE “Y’" (GREEN)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE
21 BROWN ..4"
16 | IGNITION SWITCH
— 15 PINK/BLACK A§
VOLT { IGNAL
los UP CoNNECTOR ______ :mg( | VOLTAGE INPUT SIG
I L 13 WHITE ! racho |
s | R |
. 86 PINK/BLACK

D6 ELECTRONIC SPARK
' TIMING QUTPUT

D5 |BYPASS MODE CONTROL
BS | REFERENCE INPUT SIGNAL
58 BLACK/RED B3 |REFERENCE LOW

39 GREEN/WHITE
40 BLACK/WHITE
42 VIOLET/WHITE

1

_I"L‘.‘-E
68 WHITE | H.H_. CRANKSHAFT

_Cor SENSOR
ASSEMBUES 67 BROWN —-E-'

DIRECT IGNITION
SYSTEM MODULE

N
BEE lv[mlolnl-Tx-l =1>]

10-22-92
NS 14400

CHART C-4B

(Page 1 of 2)
DIRECT IGNITION SYSTEM MISFIRE AT IDLE
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The direct ignition system uses a waste spark method of distribution. In this type of system, the ignition module
tnggers the #1/4 coil pair resulting in both #1 and #4 spark plugs firing at the same time. #1 cylinder is on the com-
pression stroke at the same time #4 is on the exhaust stroke, resulting in a lower energy requirement to fire #4 spark
plug. This leaves the remainder of the high voltage to be used to fire #1 spark plug. On this application, the crankshaft
position sensor is mounted to the engine block and protrudes to within approximately 1 mm of the crankshaft reluctor.
Since the reluctor is a machined portion of the crankshaft pulley and the crank sensor is mounted in a fixed position
on the block, iming adjustments are not possible or necessary.

Test Description: Number(s) below refer to circled 3. If the spark jumps the test gap after grounding the

number(s) on the diagnostic chart. opposite plug wire, it indicates excessive resistance
in the plug which was bypassed. A faulty or poor

1. If the "Misfire” complaint exists under load only, connection at that plug could also result in the miss
diagnostic CHART C-4C must be used. Engine rpm condition. Also check for carbon deposits inside the
should drop approximately equally on all plug leads. spark plug boot.

2. A secondary ignition voltage ignition tester J 26792
(ST-125) must be used because it is essental to veri-
fy adequate available secondary voltage at the spark
plug (25.000 volts).

VAZ SERVICE MANUAL THROTTLE BODY iNJECTION NiVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-133

CHART C-4B

(Page 1 of 2)
DIRECT IGNITION SYSTEM
MISFIRE AT IDLE
1.7L THROTTLE BODY
INJECTION NIVA

IF ENGINE MISFIRES UNDER LOAD ONLY, SEE CHART C4C.

IGNITION “OFF.”

DISCONNECT EACH SPARK PLUG CABLE FROM SPARK PLUG.

INSTALL HIGH CARBON CONTENT VACUUM HOSE APPROXIMATELY 5CM

LONG ON SPARK PLUG AND CONNECT SPARK PLUG LEAD TO OTHER END

OF VACUUM HOSE (VACUUM HOSE PIECES FOUND IN TERMINAL TEST

ADAPTERKIT ) 35616.)

® CONNECTTECH 1. SELECT "FO: DATALIST.”

® ENGINE IDLING AT NORMAL OPERATING TEMPERATURE, DISCONNECT
IDLE AIR CONTROL VALVE.

e WITHTESTLIGHT 134142-8 CONNECTED TO GROUND MOMENTARILY
TOUCH EACH VACUUM HOSE, WHILE OBSERVING "ENGINE SPEED” ON
TECH 1. SEE CAUTION®.

® WHEN THE TEST LIGHT CONTACTS EACH VACUUM HOSE IT SHOULD

RESULTIN AN ENGINE SPEED DROP.

OID THEY?
NO YES
@ o WITHIGNITION ~OFF,” INSTALL SECONDARY IGNITION VOLTAGE IGNITION SEE “ROUGH, UNSTABLE OR
TESTER J 26792 (ST-125) ON PLUG CABLE(S) WHOSE SHORT TO GROUND INCORRECT (DLE OR STALLING" IN
THROUGH TEST LIGHT DID NOT RESULT IN ENGINE SPEED DROP. “SYMPTOMS” SECTION "B”.

® SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE IGNITION TESTER GAP
WHILE CRANKING ENGINE.

DQESIT?

NO YES

@ F WITH IGNITION “OFF,” USING CONNECTOR TERMINAL TEST CHECK FOR:
ADAPTER KIT J 35616 GROUND THE OPPOSITE PLUG CABLE OF - FAULTY, WORN OR CRACKED SPARK PLUG(S).
' THE AFFECTED COIL AT SPARK PLUG. - PLUG FOULING DUE TO ENGINE MECHANICAL FAULT.

® SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE IF SPARK PLUGS CHECK QUT OK, SEE "CUTS OUT,
IGNITION TESTER GAP WHILE CRANKING ENGINE. MISSES” IN "SYMPTOMS™ SECTION "2~
DQESIT?

NO YES

r hi

' CONTINUETO ! REPLACE THE SPARK PLUG FOR THE CABLE WHICH
: PAGE 2 OF 2 : WAS JUMPERED TO GROUND. IF MISFIRE IS STILL
e 4 PRESENT, START MISFIRE TEST AGAIN AT STEP #1.

* CAUTION: When handling secondary spark plug cables with engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.

4-27-93
“AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT. NS 15804
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FUSE “Y"" (GREEN)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A 21 BROWN _+||
—{ 8 } 15 PNK/BLACK 16 A6 | ISNITION swiTcH
s AINK/ | VOLTAGE IN AL
B KT — I/P CONNECTOR rzz= | BLACK
AL 13WHITE vaQHO !
% = P baamed
8 - 85 PINK/BLACK
: i
ELECTRONIC SPARK
3 39 GREEN/WHITE ~——d D4 | 1o PO NS0T
_°_ 40 BLACK/'WHITE  —————t DS | gypass MODE CONTROL
il ; 42 VIOLET/WHITE ———4 B5 | REFERENCE INPUT SIGNAL
_I___ 3 58 BLACK/RED 83 | REFERENCE LOW
= s
A
.rl‘_:g
8 68 WHITE H.H_L CRANKSHAFY
coiL SENSOR
ASSEMBUES € J— 67 BROWN —IT

DIRECT IGNITION
SYSTEM MODULE

10-22-92
NS 14400

CHART C-4B

(Page 2 of 2)
DIRECT IGNITION SYSTEM MISFIRE AT IDLE
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The direct igniton system uses a waste spark method of distnbution. in s type of system, the ignition module
triggers the #1/4 coil pair resulting in both #1 and #4 spark plugs firing at the same time. #1 cylinder is on the com-
pression stroke at the same time #4 is on the exhaust stroke, resulting in a lower energy requirement (o fire #4 spark
plug. This leaves the remainder of the high voltage to be used to fire #1 spark plug. On this application, the crankshaft
position sensor is mounted to the engine block and protrudes to within approximately .050" of the crankshaft reluctor.
Since the reluctor is a machined portion of the crankshaft pulley and the crank sensor is mountcd in a fixed position
on the block. iming adjustments are not possible or necessary.

Test Description: Number(s) below refer to circled 6. If the "nc spark™ condition follows the suspected

number(s) on the diagnostic chart. coil, that coil is faulty. Otherwise, the ignition
module 1s the cause of no spark. This test could

4. To check the spark plug cable, use the digital multi- also be pertormed by substituting a known good
meter J 39689 on the ohms scale. Disconnect the coil for the one causing the “no spark’ condition.
suspect spark plug cable from both ends and con-
nect one of the multimeter probes to each end of the
plug cable.

5. If carbon tracking is evident, replace coil and be
sure plug cables relating to that coil are clean and
tight. Excessive cable resistance or faulty connec-
tions could have caused the coil to be damaged.

VAZ SERVICE MANUAL THROTTLEBCZ Y .7 .« W VA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-135

CHART C-4B

(Page 2 of 2)
DIRECT IGNITION SYSTEM
MISFIRE AT IDLE
1.7L THROTTLE BODY
INJECTION NIVA

1 10F2 1
la. 1

® CHECK THE RESISTANCE OF EACH PLUG CABLE OF THE
@ COIL WHICH OID NOT FiRE THE SECONDARY IGNITION
VOLTAGE IGNITION TESTER.
® CABLE RESISTANCE SHOULD BE LESS THAN 15,000
OHMS EACH AND CABLES SHOULD NOT BE GROUNDED.
ARE CABLES OK?

-
@ ® REMOVE COIL RETAINING NUTS AND REMOVE COILS. REPLACE FAULTY CABLE(S).
‘| ® COILS SHOULD 8E FREE OF CARBON TRACKING.
ARE THEY?
|
YES NO
@ ® SWITCH A NORMALLY OPERATING COIL WITH THE CON FROM REPLACE IGNITION COIL. ALSO CHECK FOR
PROBLEM CYLINDER. FAULTY PLUG CABLE CONNECTION(S) AND
® SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE CABLE NIPPLE(S) FOR CARBON TRACKING.

IGNITION TESTER GAP AT PROBLEM CYLINDER WHILE
CRANKING ENGINE.

DIDIT?
YES ‘
[:RlGINAL IGNITION COIL IS FAULTY. REPLACE ELECTRONICIGNITION MODULE.

% CAUTION: when handling secondary spark plug cables with engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.
4.27-93
“AFTER REPAIRS,” START ENGINE, CLEAR COOES AND CONFIRM NO “CHECK ENGINE™ LIGHT. NS 14450

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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FUSE “Y"" (GREEN)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE

A 21 BROWN —+l|
~—{8 } 15 PINK/BLACK m:f,( AS | VOLTAGE INPUT SIGNAL
| o—% /P CONNECTOR _____ gLAcQ ‘
— r TO ’|
A F 13whrre ITAGHO )
= o oo

8 |—86 PINK/BLACK
—
ELECTRONIC SPARK
I3 39 GREEN/WHITE D4
hal TIMING QUTPUT
L 40 BLACK/WHITE DS 1B8YPASS MODE CONTROL
L o9 _z_ 42 VIOLET/WHITE B5 | REFERENCE INPUT SIGNAL
_I‘? F $8 BLACK/RED 83 | REFERENCE LOW
pu—
A )
A 3
> B N 8 68 WHITE H.H_ L, CRANKSHAFT
e SENSOR
ASSEMBLIES N il BROWN _F

DIRECT IGNITION
SYSTEM MODULE

10-22-92
NS 14400

CHART C-4C

DIRECT IGNITION SYSTEM MISFIRE UNDER LOAD
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The direct igniton system uses a waste spark method of distribution. In this type of system, the ignition module
tnggers the #1/4 coil pair resulting in both #1 and #4 spark plugs firing at the same time. #1 cylindcr is on the com-
pression stroke at the same time #4 is on the exhaust stroke, resulting in a lower energy requirement to fire #4 spark
plug. This leaves the remainder of the high voltage to be used to fire #1 spark plug. On this apptlication the crankshaft
postuon sensor is mounted to the engine block and protrudes to within approximately .050" of the crankshaft reluctor.
Since the reluctor is a machined portion of the crankshaft and the crankshaft sensor is mounted in a fixed position on
the block. timing adjustments are not possible or necessary.

Test Description: Number(s) below refer to circled A faulty or poor connection at that plug could also
numberts) on the diagnostic chart. result in the miss condition. Also check for carbon

deposits inside the spark plug boot.

If carbon tracing is evident, replace coil and be sure
plug wires relating to that coil are clcan and tight.

. If the "Misfire” complaint exists ar idle only, diag- 3
nostic CHART C-4B must be used. A secondary )
ignition voltage ignition tester J 26792 (ST-125) . X . : .
must be used because it is essential to verify ade- EOXUCIZS;;Z ;‘r:egegfg?ffo%; éﬁgy ecdonnecuons
quate available secondary voltage at the spark plug u , ged.

(25.000 volts). Spark should jump the test gapon all 4. If the no spark condition follows the suspected coil,
4 leads. This simulates a *‘load’” condition. that coil is faul[_v Otrerwise, the igni[ion module is

. C L the- cause of nc spart.. This test could also be per-
If the spark jumps secondary ignition voltage igni- o .
tion tester J 26792 (ST-125) gap after grounding the g%:rgis?g S&?:;”;’gfki::;::ngwd coil for the
opposite plug wire, it indicates excessive resistance g P '
in the plug which was bypassed.

[B)

VAZ SERVICE MANUAL THROTTLE 800Y INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-137

CHART C-4C

® IF ENGINE MISFIRES AT IDLE ONLY, SEE CHART C48.
IGNITION “OFF."

SECONDARY IGNITION VOLTAGE IGNITION TESTER) 26792
(ST-12S).

WITH ENGINE IDLING. REPEAT THIS TESTFOR ALL PLUG
CABLES. SEECAUTIONY

e SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE
IGNITION TESTER GAP ON ALL CABLES WITH ENGINE IDLING.
DIDIT?

DISCONNECT ONE SPARK PLUG LEAD AT A TIME AND, INSTALL

OBSERVE SECONDARY IGNITION VOLTAGE IGNITION TESTER

DIRECT IGNITION SYSTEM
MISFIRE UNDER LOAD
1.7L THROTTLE BODY

INJECTION NIVA

NO

E

® WITH IGNITION “OFF,” USE CONNECTOR TERMINAL
TEST ADAPTER KIT ) 35616 GROUNO THE OPPOSITE
PLUG CABLE OF THE AFFECTED COIL AT SPARK PLUG.
® SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE
IGNITION TESTER GAP WHILE CRANKING ENGINE.
DOES IT?
L

CHECK FOR:
- FAULTY, WORN OR CRACKED SPARK PLUG(S).
- PLUG FOULING DUE TO ENGINE MECHANICAL FAULT.
IF SPARK PLUGS CHECK OUT OK, SEE “CUTS OUT,
MISSES” IN “SYMPTOMS,” SECTION “2-8~.

i

® CHECK THE RESISTANCE OF EACH PLUG CABLE OF THE
COIL WHICH DID NOT FIRE THE SECONDARY IGNITION
VOLTAGE IGNITION TESTER.

CABLE RESISTANCE SHOULD BELESS THAN 15,000
OHMS EACH AND CABLES SHOULD NOT BE GROUNDED.
ARE CABLES OK?

REPLACE THE SPARK PLUG FOR THE CABLE WHICH
WAS JUMPERED TO GROUND. IF MISFIRE IS STILL
PRESENT, START MISFIRE TEST AGAIN AT STEP #1.

YES

® REMOVE COIL RETAINING NUTS AND REMOVE COILS.
¢ COILS SHOULD BE FREE OF CARBON TRACKING.
ARE THEY?

REPLACE FAULTY CABLE(S). ]

YES

® SWITCH A NORMALLY OPERATING COIL WITH THE
COIL FROM PROBLEM CYLINDER.

¢ SPARK SHOULD JUMP SECONDARY IGNITION
VOLTAGE IGNITION TESTER GAP WITH ENGINE IDLING.

DD IT? i

REPLACE IGNITION COIL. ALSO CHECK FOR
FAULTY PLUG CABLE CONNECTIONS AND
CABLE NIPPLES FOR CARBON TRACKING.

YES

ORIGINAL IGNITION

COIL IS FAULTY.

REPLACE ELECTRONIC
IGNITION MODULE.

% CAUTION: When handling secondary spark plug cables with engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE" LIGHT.

6-2-92
NS 14380

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-138 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

FUSER (BLACK) 55 ELECTRONIC
PINK/BLACK o CONTROL MODULE
PINK/
76 RED MAXIFUSE  77ReD "~ BLACK
i‘Y— 8 4
50 AKP | A o
l N I e A — T AU —
1 AL
= 79 BLACK e 81 ‘
BATTERY 12 ! § I FnKBACK  LS2 _/'1
INTAKE MANIFOLD =
HEATER RELAY INTAKE MANIFOLD
> {black relay connector) ELECTRIC HEATER
/ INTAKE MANIFOLD RELAY CONTROL
ELECTRIC HEATER
l; LEE':ATR'?- (Located under
intake manifold)
_i_ 9-15.92
= NS 14402

CHART C-9

(Page 1 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

To assist in cold driveability, the electronic control module controls a positive temperature coefficient heater. This
electric heating element is tumed “ON" by the electronic control module by supplying a ground to a control relay at
the electronic control module’s terminal “C2”. The relay completes the circuit and supplies voltage from a 50 amp
maxi fuse to the heater.

The heating element is self-current limiting, as its temperature increases its resistance increases. preventing ther-
mal overheat and possibie resultant short to ground.

The electronic control module switches “ON’* the heater based upon various inputs and conditions:

o Coolant temperature sensor is less than 63°C.
e Engine is running.

o Intake air temperature is less than 80°C.

e Battery voltage is greater than 8 volts.

Once the heater has been “*ON’" the electronic control module will tumn it “OFF,” if the following conditions exist:

e Battery voltage is less than 6 volts. (Heavy electrical accessory load.)
o Coolant temperature sensor input is greater than 65°C.

Test Description: Numbers below refer to circled  Diagnostic Aids:

numbers on the diagnostc chart. With ignition “ON,” engine running, use Tech 1
1. By using the Tech 1 “*Scan” tool this quick check of  “OUTPUT TEST” to turn “ON" heater. Observe “Sys-

the intake manifold heater can be performed. (See tem Voltage™” on Tech 1. System voltage should d(op at
Diagnostic Aids.) least 0.3 volts with heater “ON.” Engine must be idling

2. This step checks for power on relay control and load ~ for this Tech 1 command to take effect.

circuits.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-139

CHART C-9

(Page 1 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

@ e CONNECT TECK 1, SELECT “MISCELLANEOUS TESTS,” THEN “OUTPUT
TESTS.” THEN “MANIFOLD RELAY.”

e WITH ENGINE IDLING, OBSERVE “SYSTEM VOLTAGE® WHILE
MANIFOLD RELAY IS CYCLED “ON® AND “OFF* USING TECH 1.

e SYSTEM VOLTAGE SHOULD DECREASE BY AT LEAST 0.3 VOLTS WHEN
MANIFOLD HEATER IS “ON.”

DOES Im?
5 En
@ ® IGNITION “ON,” ENGINE STOPPED. rMANIFOLD HEATER OK. }

o DISCONNECT MANIFOLD HEATER RELAY FROM BLACK CONNECTION NEAR
ASSEMBLY LINE DATA LINK CONNECTOR.

e WITH TEST LIGHT CONNECTED TO GROUND AND IGNITION “ON,” PROBE
RELAY BLACK CONNECTOR TERMINALS “4° AND °8°.

e BOTH TERMINALS SHOULD LIGHT THE TEST LIGHT.

DO THEY?
YES .
e 2
L CONTINUE TO PAGE 2 OF 2. J' REPAIR CIRCUIT THAT DOES
“““““““ === NOT LIGHT TEST LIGHT.

9-25-92
NS 15805

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-140 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

FUSER (BLACK) 54 ELECTRONIC
PINK/BLACK o CONTROL MODULE
BLACK
76 RED ~ MAXIFUSE 77 gep
fah > HEE 1
by AT =
2
= | BaTTERY 79 BLACK 1!'2_' ?r FINK B CACK —1.82 .1

INTAKE MANIFOLD
ELECTRIC HEATER
(Located under
intake manifold)

/’
/
HEATING
ELEMENT

INTAKE MANIFOLD
HEATER RELAY
{black relay connector)

INTAKE MANIFOLD
ELECTRIC HEATER
RELAY CONTROL

9-15-92
NS 14402

CHART C-9

(Page 2 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

To assist in cold driveability, the electronic control module controls a positive temperature coefficient heater. This
electric heating element is tumed “ON” by the electronic control module by supplying a ground to a control relay at
the electronic control module’s terminal “C2". The relay completes the circuit and supplies voltage from a 50 amp

maxi fuse to the heater.

The heating element is seif-current limiting, as its temperature increases its resistance increases, preventing ther-

mal overheat and possible resultant short to ground.

The electronic control module switches “ON™ the heater based upon various inputs and conditions:

e Coolant temperature sensor is less than 63°C.
e Engine 1s running.

e Intake air temperature is less than 80°C.

¢ Battery voltage is greater than 8 volts.

Once the heater has been “ON™ the electronic control module will tum it “OFF,” if the following conditions exist:

» Bartery voltage is less than 6 volts. (Heavy electrical accessory load.)

o Coolant temperature sensor input is greater than 55°C.

Test Description: Numbers below refer to circled
numbers on the diagnostic chart.

3. Heater must be tested it or about 27°C. As the
heater warms from 27°C its resistance increases. If
necessary, remove and ccol the heater. The heater’s
resistance at 27°C shouid be less than 0.3 ohms.

This step checks Circuit 79 wire.

5. This step simulates electronic control module con-
trol of relav.

6. This step will determine if the electronic control
module is defective or if Circuit 81 is faulty.

Diagnostic Aids:

With ignition “ON,” engine running, use Tech 1
“OUTPUT TEST” to tum “ON" heater. Observe ““Sys-
tem Voltage™ on Tech 1. System voltage should drop at
least 0.3 volts with heater “ON.” Engine must be idling
for this Tech 1 command to take effect.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-141

CHART C-9

(Page 2 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

, CONTINUED FROM |
1 PAGE1OF2

@ o ODISCONNECT MANIFOLD HEATER ELECTRICAL CONNECTOR. PERFORM NEXT
STEP WITH HEATER ATROOM TEMPERATURE.

e USING DIGITAL OHMMETER, MEASURE RESISTANCE FROM HEATER
CONNECTOR TO ENGINE BLOCK. SHOULD BE BETWEEN 0.3 AND 0.5 OHMS.
1S1T?

ves o]

@ o IFREMOVED AT PREVIOUS STEP, REINSTALL HEATER INTO INTAKE MANIFOLD. | | CHECK INTAKE MANIFOLD HEATER HOLD
o RECONNECT HEATER ELECTRICAL CONNECTOR. DOWN BOLTS FOR CORROSION. ALSO
e USING DIGITAL OHMMETER, MEASURE RESISTANCES BETWEEN RELAY INSURE THAT THEY ARE TIGHT. RECHECK
CONNECTOR TERMINAL “2” AND ENGINE 8LOCK GROUND. RESISTANCE, IF STILL OVER SPECIFICATION
e RESISTANCE SHOULD NOT BE ZERO AND SHOULD BE APPROXIMATELY THE REPLACE INTAKE MANIFOLD HEATER.
SAME AS MEASURED IN STEP 3. RECHECK RESISTANCE. IF STILL OVER
WHAT IS THE RESISTANCE? SPECIFICATION REPLACE INTAKE
MANIFOLD HEATER.
1
| APPROXIMATELY SAME AS STEP 3 | [ ALmosT 26R0 OHMS | | OPEN CIRCUIT, NO CONTINUITY |
I | |
@ o CONNECTTEST LIGHT BETWEEN + 12 VOLTS AND | | REPAIR SHORT TO GROUND REPAIR OPEN CIRCUIT IN BLACK
RELAY CONNECTOR TERMINAL “6”. IN CIRCUIT 79 BLACK WIRE WIRE BETWEEN HEATER
o ENGINE IDLING. USE TECH ! “OUTPUT TEST" TO | | BETWEEN HEATER CONNECTOR AND BLACK RELAY
TURN “ON" MANIFOLD HEATER RELAY CONTROL | | CONNECTOR AND RELAY CONNECTOR TERMINAL “2°.
FROM ELECTRONIC CONTROL MODULE. CONNECTOR.
e TEST LIGHT SHOULD LIGHT.
DOES M?

|

YES , | NO |

REPLACE RELAY WITH NEW @ o CONNECT TEST LIGHT 8ETWEEN + 12 VOLTS AND ELECTRONIC CONTROL
RELAY AND RETEST AT STEP 1. MODULE TERMINAL “C2°.

o ENGINE IDLING.

e USETECH1 OUTPUTTEST” TO TURN “ON” AND “OFF " MANIFOLD HEATER

RELAY CONTROL.
e TESTLIGHT SHOULO TURN "ON" AND ~OFF.
WHAT DOES TEST LIGHT DO?
} &
1 1
[ Turns -on- anp “oFe~ | [ sTAYS “ON" | STAYS "OFF"
| |l
REPAIR OPEN CIRCUIT 80 REPAIR SHORT TO GROUND REPLACE ELECTRONIC
PINK/BLACK WIRE, IN CIRCUIT 80 PINK/BLACK - CONTROL MODULE.
BETWEEN ELECTRONIC WIRE BETWEEN ELECTRONIC
CONTROL MODULE AND CONTROL MODULE AND
RELAY CONNECTOR. RELAY CONNECTOR.

11-3-92
NS 13532
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T
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HIGH/LOW COOLANT
2-PIN AIR CONDITIONING
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)
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, AIR CONDITIONING HARNESS MODULE
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I' :

T
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5-29-92

T

NS 14679

CHART C-10

AIR CONDITIONING COMPRESSOR CLUTCH CONTROL
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

A request for air conditioning is sensed by the electronic control module. When it has + 12 volts applied to termi-
nal “B8". When the electronic control module senses the air conditioning is requested, it will energize the air condi-
tioning Compressor Clutch Control relay by providing a ground path for the coil part of the relay. The relay contacts
will close, and current will flow from the relay and engage the air conditioning Compressor Clutch.

The electronic control module de-energizes the relay under the following conditions:
e [f the throtie position sensor is greater than about 95%.

e No air conditioning requested.
o Coolant temperature is above about 112°C.

e Engine speed is above about 6375 revolutions per minute.
e Vehicle speed less than 7 km/h and throttle position greater than 50%.

Test Description: Number(s) below refer to circled
number(s) on the diagnostic chart.

1. The air conditioning compressor clutch should not
engage undl about 0.3 second after the output test is
enabled.

With engine idling and air conditioning dash switch
“ON.” the electronic control module should be
grounding the relay control circuit causing the test
light to be “ON.”

(5%

Diagnostic Aids:

The Tech 1 “'Scan” tool displays air conditioning
request signal voltage at the electronic control module
“B§".

A shon to voltage on Circuit 84 Green wire to elec-
tronic control module terminal “B8™ will display air
conditioning request “Yes™ in all positions of dash
switch.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-143

THIS CHART ASSUMES THE AIR
CONDITIONING SYSTEM IS FULLY CHARGED
AND IS IN PROPER WORKING CONDITION

CHART C-10

CLUTCH CONTROL

AIR CONDITIONING COMPRESSOR
1.7L THROTTLE BODY INJECTION NIVA

IGNITION “ON.*

AIR CONDITIONING SWITCH "ON” BLOWER CONTROL SWITCH ON “HIGH" SPEED.
ENGINE IDUING AT NORMAL OPERATING TEMPERATURE.

USING TECH 1 “SCAN” TOOL ENTER: "“MISCELLANEOQUS TEST,” “OUTPUT TEST,” AIR
CONDITIONING RELAY THEN ENABLE OUTPUT TEST TO CYCLE RELAY “ON” AND “OFF.”
DOES AIR CONDITIONING COMPRESSOR CLUTCH ENGAGE AND DISENGAGE?

[;J:_I_"]

E3

e USING TECH 1 “SCAN,” DOES “AIR
CONDITIONING REQUEST” DISPLAY “YES“?

PROBLEM IS INTERMITTENT REFER |
TO “INTERMITTENTS® IN SECTION z.J

)

E3

e IGNITION "OFF.”

e DISCONNECT 2 PIN AIR CONDITIONING
HARNESS CONNECTOR LOCATED UNDER
INSTRUMENT PANEL NEAR FUSE PANEL

o IGNITION “ON” ENGINE IDUNG.

e USING TEST UGHT ) 34142-8 CONNECTED TO
+ BATTERY VOLTAGE, PROSE 2 PIN AIR

DISPLAY “YES®?

CONDITIONING HARNESS CONNECTOR “A°.
DOES “AIR CONDITIONING REQUEST®

[oc]

]

FAULTY CONNECTION OPEN OR

OR SHORT TO
OPEN OR SHORT TO GROUND IN GROUND IN AIR
QORCUIT 84 GREEN WIRE CONDITIONING
(BETWEEN 2 PIN AIR HARNESS PRIOR
CONDITIONING HARNESS TO THIS
CONNECTOR AND ELECTRONIC CONNECTOR.
CONTROL MODULE TERMINAL

-u-)

OR FAULTY ELECTRONIC

CONTROL MODULE.

e IGNITION “OFF.°
o DISCONNECT 2 PIN AIR CONDITIONING
HARNESS CONNECTOR LOCATED UNDER
INSTRUMENT PANEL NEAR FUSE PANEL
o IGNITION “ON” ENGINE IDLING.
e USING TEST LIGHT j 34142-8 CONNECTED
TO + BATTERY VOLTAGE, PROBE 2 PIN
AIR CONDITIONING HARNESS
CONNECTOR “8°.
@ USING TECH 1 “SCAN" TOOL ENABLE
QUTPUT TEST AGAIN.
IS TEST LIGHT “ON°?
-
NO YES
B |
FAULTY CONNECTION OPENOR
oR SHORTTD
OPEN OR SHORT TO GROUND GROUND IN AIR
IN GRCUIT 8BS BLUE WIRE CONDITIONING
(BETWEEN 2 PIN AIR HARNESS PRIDR
CONDITIONING HARNESS TO THIS
CONNECTOR AND CONNECTOR.
ELECTRONIC CONTROL
MODULE TERMINAL “D12°)
OR FAULTY ELECTRONIC
CONTROL MODULE.

$-28-92
NS 14451
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2-144 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

1 PRIMARY CRCUIT

2 SECONDARY CIRCUIT

3 OIL SEPARATOR

4 CRANKCASE VAPORS

5 COMBUSTION CHAMBER
NS 14680

CHART C-13

CRANKCASE VENTILATION SYSTEM CHECK
1.7L THROTTLE BODY INJECTION NIVA

System Description:

The crankcase ventilation system has 2 circuits. In both circuits crankcase vapors are returned to the combustion
chamber through an oil separator located on the engine block near the ignition module. The primary circuit consists
of a calibrated orifice fitted into the intake manifold just below the throttle body injection unit. A small hose runs
from this orifice to the oil separator. A larger secondary circuit hose runs from the air clcaner to the oil separator.

At idle, all crankcase vapors are directed through the primary circuit orifice (small hose), which will be experi-
encing high vacuum. Under heavy load or wide open throtile conditions a small amount of crankcase vapors are
passed through the primary system orifice. However, most vapors pass through the secondary system (large hose),
into the air cleaner, through the throttle body injection and are bumned in the combustion chamber.

RESULTS OF INCORRECT OPERATION:

A plugged hose may cause:

e Higher than normal idle air control steps.
e Qil leaks.

e Qil in air cleaner.

e Sludge in engine.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CHART C-13

CRANKCASE VENTILATION SYSTEM CHECK
1.7L THROTTLE BODY INJECTION NIVA

DIAGNOSIS

FUNCTIONAL CHECK OR VENTILATION SYSTEM

There are no moving parts in the ventilation system. Mainte-
nance consists of inspecting the hoses to make sure they are clear
and in good operating condition. The vacuum orifice in the mani-
fold should be inspected on a regular basis to be sure it is not
plugged, and cleaned if necessary.

Proper operation of the ventilation system is dependent upon a
sealed engine. If oil sludging or dilution is noted, and the ventilation
system is functioning properly, check engine for possible cause and
correct to ensure that system will function as intended.

11-5-91
MS 11545
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ELECTRONIC
CONTROL MODULE

| 812

r__ 59 GREEN

1

OCTANE ADJUSTMENT
POTENTIOMETER

i 61 BLACK 69 BLACK —{Ej_
1 m l’ | —&_ SENSOR

OCTANE ADJUST
POTENTIOMETER
CONNECTOR

1Tw— + 5 VOLTS

r OCTANE ADJUSTMENT
[ TO | POTENTIOMETER

1 MANIFOLD ABSOLUTE | INPUT SIGNAL

L PRESSURE SENSOR 4

= GROUND

“T5 1
INTAKE AIR 1
TEMPERATURE SENSOR |

===

front face view N\ 9-15-92

CHART C-15

OCTANE ADJUSTMENT POTENTIOMETER CHECK
1.7L THROTTLE BODY INJECTION NIVA

System Description:

The octane adjustment potentiometer is a dealer only adjustment that compensates for the use of low octane fuel.
The potentiometer is adjustable from about 1 10 4.5 volts and O to 8 degrees of retard. Any voltage adjustments that
are made at the potentiometer provide a corresponding change in degrees of retard at the ignition system, provided
the Tech 1 “Scan” tool is installed and in the “Octane Adjust” mode. Abnomnally High (more than 4.9 volts) or
abnormally low (less than 0.50 volts) voltage readings will cause a Code 54. While the Code 54 problem is present
the “Check Engine” light will remain “ON"" when the engine is running. At the same time, the electronic control mod-
ule will use a substitute (value of “degrees of retard™) until the problem is corrected.

No attempts at adjusting the Octane Adjust potentiometer should be made if a Code 54 is present.

Test Description: Number(s) below refer to circled = NOTE: The electronic control module monitors the volt-

number(s) on the diagnostic chart.

age from the potentiometer any time the ignition is
“ON.” This can be observed using Tech 1 in the “F@:

1. Checks to make sure a possible Code 54 is not set. DATA LIST” mode when the engine is running.
2. Checks operation of the potentiometer.
3. Describes adjustment procedures and precautions. However, changes to the amount of spark retard

196

based on the potentiometer input signal will only take
effect when the Tech 1 tool is used in the “Miscella-
neous Tests-Octane Adjustment” mode.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-147

CHART C-15

OCTANE ADJUSTMENT POTENTIOMETER CHECK
1.7L THROTTLE BODY INJECTION NIVA

IF CODE 5415 DETECTED, REPAIR THE PROBLEM THAT CAUSED THE CODE 54 BEFORE USING
THIS PROCEDURE.

NOTICE: THE OCTANE ADJUST POTENTIOMETER IS PRESET AT THE FACTORY FOR THE
USE OF HIGH OCTANE FUEL IN MOST CASES IT WILL NOT NEED TO 8E ADJUSTED DURING
THE LIFE OF THE VEHICLE. THERE ARE ONLY TWO TIMES WHEN AN ADJUSTMENT SHOULD
BE MADE:

1. IF THE CUSTOMER HAS COMPLAINED OF DETONATION.

2. IFTHE CUSTOMER HAS REQUESTED AN ADJUSTMENT TO COMPENSATE FOR THE

ANTICIPATED USE OF LOW OCTANE FUEL

IF AN ADJUSTMENT 1S BEING MADE FOR REASONS OTHER THAN THOSE LISTED ABOVE THEN
THE ADJUSTMENT IS NOT NECESSARY AND YOU SHOULD NOT PROCEED WITH THIS CHART,

©

ENGINE IDLING.

CONNECT TECH'1 “SCAN”" TOOL.

SELECT FO DATA LIST.

DOES TECH 1 DISPLAY “OCTANE ADJUST® VOLTS BETWEEN 1.0 AND
4.7, AND "DEGREES OF RETARD“ SETWEEN 0 AND 8?

YES m

@ o WHILE OBSERVING TECH 1 SLOWLY CHECK FOR CODE 54 USING
TURN OCTANE ADJUST POTENTIOMETER TECH 1 BEFORE PROCEEDING.
ADJIUSTMENT SCREW.

DOES VOLTAGE DISPLAYED ON TECH 1
RESPOND TO THE ADJUSTMENT SCREW

MOVEMENT?
—
ves | wo |
@ o THEPOTENTIOMETER IS SET AT THE FACTORY AT ABOUT CHECK FOR CODE 54
1 VOLT(NO RETARD ON SYSTEM). DIAGNOSTIC CHART FOR
o ENGINE IDUNG. ON TECH 1 SELECT “MISC TESTS” THEN ADD(TION INFORMATION.
SELECT “OCTANE ADJUST.”

e BEFORE YOU PROCEED YOU MUST GET TO THE “OCTANE
ADJUST” MODE IN THE TECH 1. TO DO THIS YOU MUST,
PRESS THE EXIT BUTTON, SELECT “MISC” TEST AND THEN
“OUTPUT” TESTS. NOW SELECT “OCTANE ADJUST” AND
PROCEED.

e TURN ADJUSTMENT SCREW UNTIL DESIRED
VOLTAGE/AMOUNT OF RETARD IS REACHED.

® TOO MUCH RETARD CAN RESULT IN POOR
PERFORMANCE AND FUEL ECONOMY. (T IS BECAUSE OF
THIS THAT ONLY SMALL ADJUSTMENTS SHOULD BE
MADE AT ANY ONE TIME TO THE POTENTIOMETER.
MAKING SMALL ADSUSTMENTS AND RETURNING THE
VEHRICLE TO THE OWNER ALLOWS IT TO BE TEST DRIVEN
IN A VARIETY OF SITUATIONS. IF THE VEHICLE IS
RETURNED FOR A SIMILAR COMPLAINT READJUST THE
POTENTIOMETER AGAIN MAKING SURE NOT TO “OVER
ADJUST.”

~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO "CHECK ENGINE™ LIGHT.

2-8-93
NS 15202
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 3-1

3. SERVICE OPERATIONS

NOTICE: 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 correct part number fastener for that applica-
tion. If the correct 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 value must be used when installing fasteners that require it. If the
above conditions are not followed, parts of system damage could result.

SERVICE PRECAUTIONS

DRIVEABILITY AND EMISSIONS CONTROL

An electronic control module is designed to main-
tain exhaust emission levels at government 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.
The electronic control module maintains control over
fuel delivery, ignition, idle air flow, the fuel pump and
other system components, while monitoring the system
for faulty operation with its diagnostic capabilites.

It is important to review the component sections and
wiring diagrams to determine which systems are con-
trolled by the electronic control module.

MAINTENANCE SCHEDULE

Refer to the Maintenance Schedule in the owner's
handbook for the maintenance service that should be
performed to retain performance.

BLOCKING DRIVE WHEELS

The vehicle drive wheels should always be blocked
and parking brake firmly set while checking the system.

WHAT THIS SECTION CONTAINS

“Driveability and Emissions Service Operations,”
Section 3" describes the proper service procedures to
repair components of the Engine Management systemn
that controls the driveability and emissions of the vehi-
cle. Emphasis is placed on the proper procedures and
repair of components related to the system.

VISUAL/PHYSICAL UNDERHOOD INSPECTION

A careful visual and physical underhood inspec-
tion 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 problem
without further steps. Inspect all vacuum hoses for cor-
rect routing, pinches, cuts, or disconnects. Be sure to
inspect hoses that are difficult to see beneath the air
cleaner, compressor, altemnator, etc. Inspect all the wires
in the engine compartment for proper connections,
burned or chafed spots, pinched wires, or contact with
sharp edges or hot exhaust manifolds. This visual/physi-
cal inspection is very important. It must be done careful-
ly and thoroughly.

SERVICE PRECAUTIONS

The following requirements must be observed when
working on vehicles:

1. Before removing any electronic control module sys-
tem component, disconnect the battery ground
cable.

2. Never start the engine without the battery cables
being solidly connected.

3. Never separate the battery from the on-board electri-
cal system while the engine is running.

4. When charging the battery, disconnect it from the
vehicle’s electrical system.

5. Never subject the electronic control module to tem-

- peratures above 80°C i.e., paint oven. Always
remove the electronic control module first if this
temperature is to be exceeded.

6. Ensure that all cable harness plugs are connected
solidly and that battery terminals are thoroughly
clean.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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3-2 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

7. The engine management system hamess connectors
are designed to fit only one way: there are indexing
tabs and slots on both halves of the connector. Forc-
ing the connector into place is not necessary if it is
installed with the proper orientation. Failure 10
match the indexing tabs and slots on the connector
can cause damage to the connector, the module, or
other vehicle components or systems.

8. Never connect or disconnect the electronic control
module connectors when the ignition is switched
~ON

9 Before attempting any electric arc welding on the
vehicle, disconnect the battery leads and the elec-
tronic control module connectors.

10. When steam cleaning engines, do not direct the
steam cleaning nozzle at electronic conturol module
svstem components. If this happens, corrosion of the
terminals can take place.

1. Use only the test equipment specified in the diag-
nostic charts, other test equipment may give incor-
rect results or damage good components.

12. Make all voltage measurements using a digital volt-
meter with an internal impedance rating of at least
10 million ohms per volt.

13. When a test light is specified, a “low-power” test
light must be used. Do not use a high wattage test
light (i.e.: headlight). While a particular brand of
test light is not suggested, a simple check of any test
light will ensure it is safe for electronic control
module circuit testing. Connect an accurate ammeter
(such as the high-impedance digital multimeter) in
series with the test light and power the test light-
ammeter circuit with the vehicle battery.

TESTUGHT
nC Lo
AMPS
BATTERY]
9 o [
[N

If the ammeter indicates /ess than 1/4 amp current flow
(.25 A or 250 ma), the test light is SAFE to use.

If the ammeter indicates more than 1/4 amp current
flow (.25 A or 250 ma), the test light is NOT SAFE to
use.

Electrostatic Discharge Damage

It is possible for less than 100 volts of static elec-
tricity to cause damage to some electronic components.
Electronic components used in control systems are often
designed to carry very low voltage, and are very suscep-
tible to damage caused by electrostatic discharge. 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 stati-
cally charged. The most common methods of chargirg
are by friction and by induction. An example of charg-
ing by friction is a person sliding across a car seat where
a charge of as much as 25,000 volts can build up. Charg-
ing by induction occurs when a person with well insulat-
ed shoes stands near a highly charged object and mo-
mentarily touches ground. Charges of the same polarity
are drained off leaving the person highly charged with
the opposite polanty. 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:

e Do Not touch the electronic control module connec-
tor pins or soldered components on the electronic
control module circuit board. Never disassemble the
electronic control module metal case, except for the
calibrator cover.

e When handling an engine calibrator, Do Not remove
integrated circuit from cammier.

REPAIR PROCEDURES

ELECTRICAL REPAIRS

This part provides instruction in the following
repairs:

Circuit Protection.

Typical Electrical Repairs.

Replacing terminals on unsealed components.
Replacing pigtails on scaled components.

Replacing connector housings on unsealed compo-
nents.

Splicing Copper Wire.

Splicing Twisted/Shielded Cable.

Repairing Connectors (Except Weather Pack®).
Repairing Weather Pack® (Environmental) Autofuse
Connectors.

e Terminal Repair.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 3-3

After any electrical repair is made, always test the
circuit by operating the devices in the circuit. This con-
firms not only that the repair is correct, but also, that it
was the cause of the complaint.

CIRCUIT PROTECTION

The purpose of circuit protection is to protect the
wiring assembly during normal and overload conditions.
An overload is defined as a current requirement that is
higher than normal. The overload could be caused by a
short circuit or system malfunction. The short circuit
could be the result of a pinched or cut wire, or an inter-
nal device shor circuit, such as an electronic module
failure.

The circuit protection device is only applied to pro-
tect the wiring assembly, and not the electrical load at
the end of the assembly. For example, if an electronic
component short circuits, the circuit protection device
will assure a minimal amount of damage to the wiring
assembly. However, it will not necessarily prevent dam-
age to the component.

CIRCUIT PROTECTION DEVICES

There are two basic types of circuit protection
devices: Fuse, and Fusible Link.

FUSES

The most common method of automotive wiring cir-
cuit protection is the fuse (Figure 3-1). A fuse is a
device that. by the melting of its element, opens an elec-
trical circuit when the current exceeds a given level for a
sufficient time. The action is non-reversible and the fuse
must be replaced each time a circuit is overloaded or
after a malfunction is repaired.

Fuses are color coded. The standardized color iden-
tification and ratings are shown in Figure 3-2. For ser-
vice replacement, non-color coded fuses of the same
respective current rating can be used.

Examine a suspect fuse for a break in the element. If
the element is broken or melted, replace the fuse with
one of equal current rating.

There are additional specific circuits with in-line
fuses. These fuses are located within the individual
wiring hamess and will appear to be an open circuit if
blown.

Autofuse

The Autofuse, normally referred to simply as
“Fuse,” is the most common circuit protection device in
today’s vehicle. The Autofuse is most often used to pro-
tect the wiring assembly between the Fuse Block and
the system components.

Maxifuse

Autofuse

5-27-92

NS 14684

Figure 3-1 Fuse Devices

Maxifuse

The Maxifuse was designed to replace the fusible
link. The Maxifuse is designed to protect cables, nor-
mally between the Battery and Fuse Block, from both
direct short circuits and resistive short circuits.

Compared to a fusible link, the Maxifuse performs
much more like an Autofuse, although the average
opening time is slightly longer. This is because the
Maxifuse was designed to be a slower blowing fuse,
with less chance of nuisance blows.

Fusible Links

In addition to fuses, somc circuits use fusible links
1o protect the wiring.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CONNECTOR COVERING

FUSIBLE LINK BEFORE SHORT GRCUIT

BROKEN CQRCUIT

/ INSIDE INSULATION

QUT WIRE HERE

FUSIBLE UNK AFTER SHORT GRCUIT

MS 11542

Figure 3-3 Good and Damaged Fusible Links

AUTOFUSE
CURRENT RATING COLOR
3 VIOLET
5 TAN
7.5 BROWN
10 RED
15 BLUE
20 YELLOW
25 NATURAL
30 GREEN
MAXIFUSE
CURRENT RATING COLOR
20 YELLOW
30 GREEN
40 AMBER
50 RED
60 BLUE
70 BROWN
80 NATURAL
$-27492
MS 14488

Figure 3-2 Fuse Rating and Color

Like fuses, fusible links are “one-time” protection
devices that will meit and create an open circuit (see
Figure 3-3). : ’

Not all fusible link open circuits can be detected by
observation. Always inspect that there is battery voltage
past the fusible link to verify continuity.

Each fusible link is four wire gauges smaller than
the cable it is designed to protect.

Service fusible links are available in many lengths.
Choose the shortest length that is suitable. If the fusible
link is to be cut from a spool, it should be cut 150-225
mm long. NEVER make a fusible link ionger than 225
mm.

DAMAGED
FUSIBLE LINE

ONE HARNESS
WIRE (RED)

SPUCE

TERMINAL

c]’——"

ONE HARNESS

REPAIR UNK WIRE (RED)

MS 11543

Figure 3-4 Single Wire feed Fusible Link

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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CAUTION: Fusible links cut longer than
225 mm will not provide sufficient over-
load protection.

To replace a damaged fusible link (Figure 3-4), cut
it off beyond the splice. Replace with a repair link. For
splicing see “*Splicing Copper Wire Using Splice Clips.”
To seal the splices do not use shrink tube with hot melt,
there is special tubing required for fusible link applica-
tions. This special tubing is not included in Terminal
Repair Kit J 39745. It is available, however, through
Packard Electric and is referred to as “Heat Shrinking
Dual Wall Tube.” (ES M-2310 code 400, 500, 700.)

TYPICAL ELECTRICAL REPAIRS

An open circuit is an incomplete circuit. Power can-
not reach the load or reach ground. If a circuit is open,
active components do not energize. A short circuit is an
unwanted connection between one part of the circuit and
either ground or another part of the circuit. A short cir-
cuit causes a fuse to blow.

Short Circuits Caused By Damaged Wire
Insulation

¢ Locate the damaged wire.
« Find and correct the cause of the wire insulation
damage.

REPLACING TERMINALS ON UNSEALED
COMPONENTS

Step 1:

Remove damaged terminal from the connector
housing. To determine the correct removal tool to use,
refer to the manual included in Terminal Repair Kit
J39745.

Step 2:

Cut off damaged terminal. Do not cut off unneces-
sary amounts of wire. Cut off as little as possibie.
Step 3:

Remove wire insulation using the wire stripper pro-
vided in Terminal Repair Kit J 39745. Extreme caution
must be used not 1 cut wire strands as the insulation is
removed.

Step &:

Select the correct replacement terminal (refer to Ter-
minal Repair Kit J 39745) and position the strip in the
terminal.

Step 5:
Using the correct crimp 100l provided in Terminal

Repair Kit J 39745, crimp the terminal. Solder all hand
crimped terminals to ensure a clean, dry connection.

Step 6:

Plug the terminal into the connector housing. Be
sure that the wires are plugged into the correct cavity. A
properly seated terminal will “Click” when seated.

REPLACING PIGTAILS ON SEALED
COMPONENTS

Pigrails are connectors with crimped wires. They are
approximately 20 cm long. Pigtails are included in the
Terminal Repair Kit J 39745 for all of the sealed compo-

nents in the Engine Management System Wiring Har-
ness.

Repair Procedure
Step 1:
Select the correct pigtail using the manuai included
in Terminal Repair Kit J 39745.
Step 2:

Cut off the damaged connector not more than 20 cm
from the top of the connector.

Step 3:

Splice the new pigtail into the harness. To make a
sealed splice see “Splicing Copper Wire Using Splice
Clips, Shrink Tube and Hot Melt,” included in Section 3
of this manual.

Be sure that the color of the pigtail is the same color
as the wire on the wiring hamess.

All pigtails are marked with a white dot so that the
replaced component can be identified for service rea-
sons.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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Step 4:

If the sealed splices are not protected by conduit or
tubing, wrap the splices with electrical tape to ensure a
dry, clean connection.

REPLACING CONNECTOR HOUSINGS ON
UNSEALED COMPONENTS

Step 1:

Remove damaged terminals from the connector
housing. To determine the correct removal tool to use,
refer to the manual included in Terminal Repair Kit
] 39745.

Step 2:

Select the correct connector housing using the man-
ual included in Terminal Repair Kit J 39745 as a guide.

Step 3:

Making sure that the terminals are indexed correct-
ly, plug the terminals into the selected connector hous-
ing. Ensure that the wires are plugged into the correct
cavity. A properly seated terminal will “Click” when
seated.

SPLICONG COPPER WIRE USING SPUCE CLIPS

Splice Clips are included in Terminal Repair Kit
J 39745. The splice clip should only be used as a general
purpose wire repair device.

It should only be used for applications in the passen-
ger compartment that do not need special requirements
such as moisture sealing.

Step 1: Open the Harness

If the hamess is taped, remove the tape. If the har-
ness has a black plastic conduit, simply pull out the
desired wire.

Step 2: Cut the Wire

Begin by cutting as little wire off the hamess as pos-
sible. You may need the extra length of the wire later if
you decide to cut more wire off to change the location of
a splice. You may have to adjust splice locations to
make certain that each splice is at least 40 mm away
from an outlet(s) and 65 mm from another splice.

Step 3: Strip the Insulation

When replacing a wire, use a wire of the same size
as the original wire or larger. The schematics list wire
size in metric units.

If you aren’t sure of the wire size, start with the
largest opening in the wire stripper and work down until
a clean strip of the insulation is removed. Be careful to
avoid nicking or cutting any of the wires.

Step 4: Crimp the Wires

Select the proper clip to secure the splice. To deter-
mine the proper clip size for the wire being spliced, see
splice crimp matrix below.

SPLICE CRIMP MATRIX
SPLICE CLIP WIRE SIZE/MM?
PART NUMBER
1.0-2.49 2.5-5.0
12064904 X
12064905 x

4-27-93
NS 15697

Figure 3-5 Splice Crimp Matrix

To select the correct crimp tool consult the instruc-
tions included in the Terminal Repair Kit J 39745.
Select the correct anvil on the crimper. On most
crimpers your choice is limited to either a small or large
anvil. Overlap the stripped wire ends and hold them
between your thumb and forefinger as shown in Figure
3-6. Then, center the splice clip under the stripped wires
and hold it in place.

e Open the crimping tool to its full width and rest one
handle on a firm flat surface.

e Center the back of the splice clip on the proper anvil
and close the crimping tool to the point where the
former touches the wings of the clip.

e Make sure that the clip and wires are still in the cor-
rect position. Then, apply steady pressure until the
crimping tool closes.
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OVERLAP
BARE WIRES

SPUCE CLIP

MS 11546

SPUCE CUP

L_Efl—)
AUGN TOOU WITH EDGE OF CLIP
TO CRIMP ENDS OF SPLICE

—=e

P17

Ms 11548

Figure 3-6 Centering the Splice Clip

WINGS OF CLIP
TOUCHING

BACK OF CLIP CENTERED
ON ANVIL

MS 11547

204

Figure 3-7 Crimping the Splice Clip

Figure 3-8 Compieting the Crimp

o Before crimping the ends of the clip, be sure that:
- The wires extend beyond the clip in each direc-
tion.
~ No strands of wire are cut loose, and
- No insulation is caught under the clip.

Crimp the splice again, once on each end. Do not let
_ the crimping tool extend beyond the edge of the clip or
you may damage or nick the wires (Figure 3-8).

Step 5: Soider

Apply 60740 rosin core solder to the opening in the
back of the clip (see Figure 3-9). Follow the manufac-
turer’s instruction for the solder equipment you are
using.

Step 6: Tape the Cable

Center and roll the splicing tape. The tape should
cover the entire splice. Roll on enough tape to duplicate
the thickness of the insulation on the existing wires. Do
not flag the tape. Flagged tape may not provide enough
insulation, and the flagged ends will tangle with the
other wires in the harness (see Figure 3-10).
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MS 11549

Figure 3-9 Applying the Solder

1f the wire does not belong in a conduit or other har-
ness covering, tape the wire again. Use a winding
moton to cover the first piece of tape (Figure 3-11).

SPLICING COPPER WIRE USING SPLICE CLIP,
SHRINK TUBE AND HOT MELT

For applications in the engine compartment it is
necessary to have sealed splices because of the potential
of moisture invading the splice. Splice clips, shrink rube
and hot melt are included in Terminal Repair Kit J 39745.

Step 1: Open the Harness

If the hamess is taped, remove the tape. If the har-
ness has a block plastic conduit, simply pull out the
wire, '

Step 2: Cut the Wire

Begin by cutting as little wire off the hamess as pos-
sible. You may need the extra length of wire later if you
decide to cut more wire to change the location of a
splice. You may have to adjust splice locations to make
certain that each splice is at least 40 mm away from an
outlet(s) and 65 mm away from other splices.

GOOD (ROLLED)

BAD (FLAGGED)

MS 11550

Figure 3-10 Proper First Taping

TAPE AGAIN IF NEEDED

MS 11551

Figure 3-11 Proper Second Taping

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

205



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 3-9

This will help prevent moisture from bridging adja-
cent splices and causing damage.

Step 3: Strip the Insulation

When replacing a wire, use a wire of the same size
as the original wire or larger. The schematics list wire
size in metric units.

If you aren’t sure of the wire size, start with the
largest opening in the wire stripper and work down until
a clean strip of the insulation is removed. Be careful t0
avoid nicking or cutting any of the wires.

Step 4: Crimp the Wires

Remove the appropriate size shrink tube from Ter-
minal Repair Kit J 39745 and slip it over the end of the
wire. Select the proper clip to secure the splice. To
determine the proper clip size for the wire being spliced,
sec splice crimp matrix below.

SPLICE CRIMP MATRIX

SPLICE CLIP WIRE SIZE/MM?
PART NUMBER
1.0-2.49 2.5-5.0
12064904 X
12064905 X

4-27-93
NS 15687

Figure 3-12 Splice Crimp Matrix

To select the correct crimp tool consult the instruc-
tions included in the Terminal repair kit J 39745.
Select the correct anvil on the crimper. On most
crimpers your choice is limited to either a small or
large anvil. Overlap the stripped wire ends and hold
them between your thumb and forefinger as shown
in Figure 3-6. Then, center the splice clip under the
stripped wires and hold it in place.

e Open the crimping tool to its full width and rest one
handle on a firm flat surface.

o Center the back of the splice clip on the proper anvil
and close the crimping tool to the point where the
former touches the wings of the clip.

& Make sure that the clip and wires are still in the cor-
rect position. Then, apply steady pressure until the
crimping tool closes.

o Before crimping the ends of the clip, be sure that:
~ The wires extend beyond the clip in each direc-
ton.
- No strands of wire are cut loose, and
- No insulation is caught under the clip.

Crimp the splice again, once on each end. Do not let
the crimping tool extend beyond the edge of the clip or
you may damage or nick the wires (Figure 3-8).

Step 5: Solder

Apply 60/40 rosin core solder to the opening in the
back of the clip (see Figure 3-9). Follow the manufac-
turer’s instruction for the solder equipment you are
using.
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Step 6: Shrink Tube/Hot Melt

Shrink tube should now be applied to ensure that the
splice remains clean and dry. Position the proper size
shrink tube so that the splice clip and any bare copper
wire is covered. Lay several pieces of hot melt under the
shrink tube as close as possible to the middle of the
splice. Shrink tube and hot melt are available in Termi-
nal Repair Kit J 39745. )

Step 7: Apply Heat

Using an appropriate low heat source, apply heat to
the shrink tube. Be extremely careful not to position the
heat souirce too close to the shrink tube, it will melt if
overexposed to heat.

After a few seconds of moderate heat the shrink
tube will melt and a small amount of hot melt will come
out the end of the tube. The shrink tube will conform to
the splice providing a clean, dry seal.

DRAIN WIRE

/

C o )

MS 11556

Figure 3-15 The Re-assembled Cable

OUTER JACKET DRAIN WIRE
\ (UNINSULATED)

a

MYLAR TAPE
TWISTED
CONDUCTORS

MS 11554

B S -

MS 11557

Figure 3-13 Twisted/Shielded Cable

MS 11553

Figure 3-14 The Untwisted Conductors

Figure 3-16 Proper Taping

SPLIANG TWISTED/SHIELDED CABLE

Twisted/shielded cable is sometimes used to protect
wiring from electrical noise (stray signals). For exam-
ple, two-conductor cable of this construction is used
between the electronic control module and the ignition
module. See Figure 3-13 for a breakdown of twisted/
shielded cable construction.

Step 1: Remove Outer Jacket

Remove the outer jacket and discard it. Be careful to
avoid cutting into the drain wire or the mylar tape.
Step 2: Unwrap the Tape

Unwrap the aluminum/mylar tape, but do not remove
it. The tape will be used to rewrap the twisted conductors
after the splices have been made.

Step 3: Prepare the Splice

Untwist the conductors. Then, prepare the splice by
following the splicing instructions for copper wire pre-
sented earlier. Remember to stagger splices to avoid
shorts (Figure 3-14).
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Step 4: Re-assembie the Cable

After you have spliced and taped each wire, rewrap
the conductors with the mylar tape. Be careful to avoid
wrapping the drain wire in the tape.

Next, splice the drain wire following the splicing
instructions for copper wire. Then, wrap the drain wire
around the conductors and mylar tape (Figure 3-15).

Step 5: Tape the Cable

Tape over the entire cable using a winding motion
(see Figure 3-16). This tape will replace the section of
the jacket you removed to make the repair.

REPAIRING CONNECTORS

e The following general repair procedures can be used
to repair most types of connectors. The repair proce-
dures are divided into three general groups: Push-to-
Seat and Pull-to-Seat and Weather Pack®.

e Sce “Terminal Repair Kit Instruction Manual,”
(J 39745) to determine which type of connector is to
be serviced.

o Use the proper Pick(s) or Tool(s) that apply to the
terminal.

PUSH-TO-SEAT AND PULL-TO-SEAT

Follow the steps below to repair Push-to-Seat (Fig-
ure 3-17) or Pull-to-Seat (Figure 3-18) connectors. The
steps are illustrated with typical connectors. Your con-
nector may differ, but the repair steps are similar. Some
connectors do not require all the steps shown. Skip those
that don't apply.

Step 1: Remove any connector position assurance
locks. Connector position assurances are
designed to retain connectors when mated.

Step2: Remove any terminal position assurance
Locks. Terminal position assurances are
designed to keep the terminal from backing

out of the connector.

NOTICE: The terminai position assurance
must be removed prior to terminal removal
and must be replaced when the terminal is
repaired and reseated.

Open any secondary locks. A secondary lock
aids in terminal retention and is usually
molded to the connector.

Step 3:

TERMINAL
- +—INSERTION
////
CONNECTOR
PICK RELEASING LQrCKlNG Boby
LOCKING TANG ANG
MS 11558

Figure 3-17 Typical Push-to-Seat Connector
and Terminal

TERMINAL

CONNECTOR
BODY

PICK RELEASING

LOCKING TANG LOCKING

TANG

MS 11559

Figure 3-18 Typical Puil-to-Seat Connector
and Terminal

Step4: Separate the connector halves and back out
seals.

Step 5: Grasp the lead and push the terminal to the
forward most position. Hold the lead at this
position.

Step 6: Locate the terminal lock tang in the connec-
tor canal.

Step 7:  Insert the proper size pick (refer to Terminal
Repair Kit J 39745) straight into the connec-
tor canal at the mating end of the connector.

Step 8: Depress the locking tang to unseat the termi-

nal.

Push-to-Seat - Gently pull on the lead to
remove the terminal through
the back of the connector.
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Pull-to-Seat - Gently push on the lead to
remove the terminal through
the front of the connector.

NOTICE: Never use force to remove a termi-
nal from a connector,

Step9: Inspect terminal and connector for damage.
Repair as necessary.

Step 10: Reform lock tang and reseat terminal in con-
nector body. Apply grease if connector was
originally equipped with grease.

Step 11: Install any connector position assurances or

terminal position assurances, close any sec-
ondary locks and join connector halves.

WEATHER PACK

Follow the steps below to repair Weather Pack®
connectors (Figure 3-19).

Step 1:  Separate the connector halves.

Step 2: Open secondary lock. A secondary lock aids
in terminal retention and is usually molded to
the connector.

SONNECTOR TERMINAL
Y 7,
W72 7277
7.
WEATHER PACK®
TERMINAL REMOVAL TOOL LOCKING TANG
MS 11560

Figure 3-19 Typical Weather Pack® Connector
and Terminal

Step 3: Grasp the lead and push the terminal to the
forward most position. Hold the lead at this
positon.

Insert the Weather Pack® terminal removal
tool into the front (mating end) of the con-
nector cavity until it rests on the cavity shoul-
der.

Step 4:

Step 5:  Gently pull on the lead t0 remove the termi-

nal through the back of the connector.

NOTICE: Never use force to remove a termi-
nal from a connector.

Step 6: Inspect the terminal and connector for dam-
age. Repair as necessary (see “Terminal Re-

pair,” on following page).

Step 7: Reform the lock tang and reseat terminal in

connector body.

Step8: Close secondary locks and join connector

halves.

TERMINAL REPAIR

The following repair procedures can be used to
repair Push-to-Seat, Pull-to-Seat or Weather Pack® ter-
minals (Figure 3-20). Some terminals do not require all
steps shown. Skip those that don’t apply. The Terminal
Repair Kit (J 39745) contains additional information.

Step 1:  Cut off terminal between core and insulation
crimp (minimize wire loss) and remove seal
for Weather Pack® terminals.

Step 2:  Apply correct seal per gauge size of wire and
slide back along wire to enable insulation
removal (Weather Pack® terminals only).

Step 3: Remove insulation.

Step4: Align seal with end of cable insulation
(Weather Pack® terminals only).

Step 5:  Position strip (and seal for Weather Pack®) in

terminal.
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Step 6: Hand crimp core wings.

Step7: Hand crimp insulation wings (non-Weather
Pack®). Hand crimp insulation wings around
seal and cable (Weather Pack®).

Step 8:  Solder all hand crimped terminals.

WIRING CONNECTOR SERVICE

Most connectors in the engine compartment are pro-
tected against moisture and dirt which could create oxi-
dation and deposits on the terminals. This protection is
important because of the very low voltage ard current
levels found in the electronic system. The connectors
have a lock which secures the male and female termi-
nals together. A secondary lock holds the seal and termi-
nal into the connector.

When diagnosing, open circuits are often difficult to
locate by sight because oxidation or terminal misalign-
ment are hidden by the connectors. Merely wiggling a
connector on a sensor or in the wiring hamess may
locate the open circuit condition.

This should always be considered when an open cir-
cuit or failed sensor is indicated. Intermittent problems
may also be caused by oxidized or loose connections.

Before making a connector repair, be certain of the
type of connector. Weather-Pack and Compact Three
connectors look similar but are serviced differently.

Metri-Pack Series 150 Terminals

Some electronic control module harness connectors
contain terminals called Metri-Pack (see Figure 3-21).
These are used at the coolant temperature sensor.

Metri-Pack terminals are also cailed *Pull-to-Seat”
terminals because to install a terminal on a wire, the
wire is first inserted through the seal and connector, The
terminal is then crimped on the wire, and the terminal
pulled back into the connector to seat it in place.

CORE WINGS a‘"SULA'ﬂON

NGS
MATING END

CABLE

TYPICAL PUSH-TO-SEAT TERMINAL -

CORE WINGS

CABLE MATING END

INSULATION
SEAL WINGS

TYPICAL WEATHER PACK® TERMINAL

MS 11561

Figure 3-20 Terminal Repair

To remove a terminal:

1. Slide the seal back on the wire.
2. Insert tool as shown in Figure 3-21 insert “A”, to
release the terminal locking tang.

Weather-Pack Connectors

Figure 3-22 shows a Weather-Pack connector and
the tool required to service it. This tool is used to
remove the pin and sleeve terminals. If terminal removal
is attempted with an ordinary pick, there is a good
chance that the terminal will be bent or deformed, and
unlike standard blade type terminals, these terminals
cannot be straightened once they are bent.
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1 METRI-PACK SERIES
150 FEMALE TERMINAL
2 SEAL

................................ -
| v
1 ]
i I
1 1
] !
] I
] i
i D\\ t
] 1
1 1
[} 1
t {
] 1
i i
] ¥
accam e c e e e - - - - — - - - ——— -
3 CONNECTOR BODY
4 LOCKING TANG
5 TOOLJ 38125-14 4891
MS 10014

Figure 3-21 Metri-Pack Series 150 Terminal Removal

MALE
FEMALE CONNECTOR
CONNECTOR
BODY BODY

o

1. OPEN SECONDARY LOCK HINGE ON CONNECTOR

T =y

PUSH TO

2. REMOVE TERMINAL USING TOOL
‘ ‘RELEASE

TERMINAL REMOVAL TOOL J 38125-10

3. CUT WIRE IMMEDIATELY BEHIND CABLE SEAL

=%

WIRE

4. REPLACE TERMINAL
A. SUIP NEW SEAL ONTO WIRE
B. STRIP 5 mm (.2") OF INSULATION FROM WIRE
C CRIMP TERMINAL OVER WIRE AND SEAL

5. PUSH TERMINAL AND CONNECTOR
ENGAGE LOCKING TANGS

6. CLOSE SECONDARY LOCK HINGE
MS 10015

Figure 3-22 Weather-Pack Terminal Repair

Make certain that the connectors are properly seated
and all of the sealing rings in place when connecting
leads. The hinge-type flap provides a secondary locking
feature for the connector. It improves the connector reli-
ability by retaining the terminals if the small terminal
lock tangs are not positioned properly.

Weather-Pack connections cannot be replaced with
standard connections. Instructions are provided with
Weather-Pack connector and terminal packages.

Compact Three Connectors

The Compact Three connector, which looks similar
to a Weather-Pack connector, is not sealed and is used
where resistance to the environment is not required. Use
the standard method when repairing a terminal.

Micro-Pack Connectors

Micro-Pack termninal (see Figure 3-23) replacement
requires the use of the special tool shown.

TOOLS NEEDED TO SERVICE THE SYSTEM

The system requires a Tech 1 “Scan” tool, test light,
ohmmeter, digital voltmeter with 10 megohms imped-
ance, vacuum gage and jumper wires for diagnosis. A
test light or volumeter must be used when specified in
the procedures (Figure 3-24). See Section 6 - Special
Tools needed to diagnose or repair a system. For more
complete information on the operation of these tools,
consult the tool manufacturer’s instructions.
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WIRING HARNESS SERVICE

To meet GM engineering repair standards, use Ter-
minal Repair Kit, J 39745, to repair wiring and replace
connectors. The kit includes crimping tools, hardware,
terminal removal tools, heat torch and instruction manu-
al. Wire hamesses should be replaced with proper part
number hamesses. When signal wires are spliced into a
hamess, use wire with high temperature insulation only.
See Figure 3-25 for instructions.

With the low current and voltage levels found in the
system, it is important that the best possible bond be
made at all wire splices by soldering the splices as
shown.

Use care when probing a connector or replacing
connector terminals. It is possible to short between
opposite terminals. If this happens, certain components
can be damaged. Always use fused jumper wires be-
tween connectors for circuit checking. NEVER probe
through connector seals, wire insulation, secondary igni-
tion wires, boots, nipples, or covers. Even microscopic
damage or holes may result in eventual water intrusion,
corrosion and/or component or circuit failure.

CHECKING TERMINAL CONTACT

When diagnosing an electrical system that utilizes
Metri-Pack 150/280/480 series terminals (refer to Ter-
minal Repair Kit J 39745 instruction manual for termi-
nal identification), it is important to check terminal con-
tact between a connector and component, or between in-
line connectors, before replacing a suspect component.
This is especially true for the Metri-Pack 150 series
female terminal.

Frequently, a diagnostic chart leads to a step that
reads: “Check for poor connection or replace....” Re-
placing a component may, at best, temporarily cure a
connection problem. Eventually the connection will
weaken and cause a repeat failure. Mating terminals
must be inspected to assure good terminal contact or
correct a poor connection. Poor connection between the
male and female rerminal at a connector is the result of
contamination or deformation.

Contamination is caused by the connector halves
being improperly joined, a missing or damaged connec-
tor seal, or damage to the connector itself, exposing the
terminals to moisture and dirt. Contamination, usually to
underhood or underbody connectors, leads to terminal
corrosion, causing an open circuit or intermittently open
circuit.

Deformation is caused by probing the mating side of
a connector terminal without the proper adapter.
improperly joining the connector halves or repeatedly
separating and joining the connector halves. Deforma-
tion, usually to the female terminal contact tang, can
result in poor terminal contact causing an open or inter-
mittently open circuit.

Follow the procedure below to check terminal con-
tact.

1. Separate the connector halves, refer to Terminal
Repair Kit J 39745 instruction manual.

2. Inspect the connector halves for contamination.
Contamination will result in a white or green build-
up within the connector body or between terminals.
causing high terminal resistance, intermittent con-
nection or an open circuit. An underhood or under-
body connector that shows signs of contamination
should be replaced in its entirety, terminals, seals
and connector body.

3. Using an equivalent male terminal from the Termi-
nal Repair Kit J 39745, check the retention force of
the female terminal in question by inserting and
removing the male terminal to the female terminal
in the connector body. Good terminal contact will
require a certain amount of force to separate the ter-
minals,

4. Using an equivalent female terminal from the Ter-
minal Repair Kit J 39745, compare the retention
force of this terminal to the female terminal in ques-
tion by joining and separating the male terminal to
the good female terminal, and then joining and sepa-
rating the male terminal to the female terminal in
question. If the retention force is significandy differ-
ent between the two female terminals, replace the
female terminal in question, refer to Terminal
Repair Kit J 39745.

5. Push the wire and terminal out through the connec-
tor.

If the terminal is being reused, reshape the locking
tang,
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1 CABLE 3 LOCKING TANG

2 TERMINAL 4 TOOL J 38125-12 TO REMOVE TERMINAL

4. VISUALLY CHECK TERMINAL AND REPLACE IF
TERMINAL CAVITY OR TANG IS DAMAGED.

1. GRASP CABLE AND PUSH TERMINAL TO THE MOST

2. INSERT TOOL J 38125-12 STRAIGHT INTO THE
FRONT OF THE CONNECTOR CAVITY. DO NOT USE
CONVENTIONAL PICK TO REMOVE TERMINAL

3. WITH TOOL IN PLACE, GENTLY PULL ON THE CABLE

FORWARD POSITION. 5. INSTALL TERMINAL INTO CONNECTOR CAVITY
UNTIL LOCKING TANG HAS SNAPPED INTO POSITION.

MS 10016-6E
Figure 3-23 Micro-Pack Terminal Replacement
If the ammeter indicates /ess than 1/4 amp current flow (.25a or 250 ma),
the testlight is safle to use.
If the ammeter indicates more than 1/4 amp current flow (.25a or 250 ma),
the testlight is not safe to use. 52792
NS 14681

Figure 3-24 Test Light Check

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

[ae]



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 3-17

TWISTED/SHIELDED CABLE TWISTED LEADS
DRAIN WIRE

T >SEDSK

1. REMOVE OUTER JACKET. . LOCATE DAMAGED WIRE.
2. UNWRAP ALUMINUM/MYILAR TAPE. DO NOT REMOVE MYLAR. 2. REMOVE INSULATION AS REQUIRED.

SPUCE AND SOLDER

3. SPUCE TWO WIRES TOGETHER USING SPLICE CLIPS
3. UNTWIST CONDUCTORS. STRIP INSULATION AS NECESSARY. AND ROSIN CORE SOLDER.

DRAIN WIRE
CT™ - an  #P* -~ —
( i (‘E ——y = v‘:—! NPT et
m i.'é '.z‘~; == \:’~:‘:‘

4. SPUCE WIRES USING SPUCE CLIPS AND ROSIN CORE SOLDER.

WRAP EACH SPLICE TO INSULATE. 4. COVER SPLICE WITH TAPE TO INSULATE FROM
5. WRAP WITH MYLAR AND DRAIN (UNINSULATED) WIRE. " OTHER WIRES.

S. RETWIST AS BEFORE AND TAPE WITH ELECTRICAL

9—— I Ll 1 TAPE AND HOLD IN PLACE.

6. TAPE OVER WHOLE BUNDLE TO SECURE AS BEFORE.

-

45 0570-6E

Figure 3-25 Wiring Harness Repair

1 PROBE

2 ECM CONNECTOR

1S 0124

Figure 3-26 Electronic Control Module Terminal
Probe Technique
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3.1 ELECTRONIC CONTROL MODULE
AND SENSORS

ELECTRONIC CONTROL MODULE

If the diagnostic procedures call for the electronic
control module to be replaced, the engine calibrator and
electronic control module should be checked first to see
if they are the correct parts. If they are, remove the
engine calibrator from the faulty electronic control mod-
ule and install it in the new service electronic control
module. THE SERVICE electronic control module
WILL NOT CONTAIN AN engine calibrator. Code 61
indicates the engine calibrator is installed improperly or
has malfunctioned. When Code 51 is obtained, check
the engine calibrator installation for bent pins or pins
not fully seated in the socket. If the engine calibrator is
installed correctly and Code 51 still shows, replace the
engine calibrator.

LOCATION: Driver’s side of vehicle, behind kick
panel.
m Important

When replacing the production electronic control
module with a service electronic control module, it
is important to transfer the calibrator identification
and production electronic control module number to
the service electronic control module label (see Fig-
ure 3.1-1). Please do not record on electronic con-
trol module cover. This will allow positive identifi-
cation of electronic control module parts throughout
the service life of the vehicle.

NOTICE: To prevent intemnal electronic control mod-
ule damage, the ignition must be “OFF" when dis-
connecting or reconnecting power to electronic con-
trol module (for example, battery cable, electronic
control module pigtail, electronic control module
fuse, jumper cables, etc.).

E Remove or Disconnect

1. Negative battery cable. .

2. Driver’s kick panel.

3. Electronic control module from bracket and connec-
tors. (See Figure 3.1-2.)

4. Engine calibrator access cover. (See Figure 3.1-3.)

5. Engine calibrator from electronic control module.

pa—

1 ELECTRONIC CONTROL MODULE
2 CALBRATOR

3 CAUBRATOR IDENTIFICATION

NS 14510
Figure 3.1-1 Calibrator Identification
1 ELECTRONIC CONTROL MODULE
2 XICK PANEL
NS 13182

Figure 3.1-2 Electronic Control Module Location View
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ENGINE

CALIBRATOR ACCESS COVER

ELECTRONIC
CONTROL

MODULE
ASSEMBLY NS 14453

Figure 3.1-3 Electronic Control Module Engine
Calibrator Access Cover

m Important

e Replacement electronic control module is supplied
without a memory-calibration unit (engine calibra-
tor) so care should be taken when removing the
engine calibrator (See Figure 3.1-4) from the defec-
tive electronic control module as it will be reused in
the new electronic control module.

e Using two fingers, push both retaining clips back
away from the engine calibrator at the same time
(See Figure 3.1-4). Grasp the engine calibrator at
both ends and lift up out of the engine calibrator
socket. Do not remove the cover of the engine cali-
brator. Use of unapproved engine calibrator removal
methods will cause damage to the engine calibrator
or engine calibrator socket.

. Inspect

For alignment notches of the engine calibrator and
carefully set aside. Do not open the engine calibra-
tor.

e Compare new electronic control module service
number to defective electronic control module to
ensure correct part replacement.

e The engine calibrator to determine if a cork spacer
is glued to the top side of the engine calibrator
assembly. If yes, remowe it prior to installation.

B4 install or Connect

1. Old engine calibrator in new electronic control
module.

6-19-86
15 0176

Figure 3.1-4 Engine Calibrator Removal

m Important

Ahgn the small notches with matching notches
in the electronic control module’s engine cali-
brator socket.

VERY GENTLY press down on the ends of the
engine calibrator until the locking levers are
rotated toward the sides of the engine calibrator.

(Figure 3.1-5.)

NOTICE: To avoid electronic control module dam-
age, DO NOT press on the ends of the engine cali-
brator until the levers snap into place. DO NOT use
any vertical force beyond the minimum required to
engage the engine calibrator into its socket.

While continuing light pressure on the ends of
the engine calibrator, use your index fingers to
press the locking levers inward until they are
snapped into place. Listen for the click.

Engine calibrator cover.

Electronic control module into vehicle.
Connectors.

Driver’s kick panel.

Negative battery cable.

b
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ENGINE CALIBRATOR

Code 51 indicates a faulty engine calibrator, bent
pins, or incorrect installation.

m important

o The engine calibrator is “keyed” to prohibit improp-
er insertion. However, it is essential that the correct
engine calibrator be used with a specific model.

NOTICE: The ignition should always be “OFF”
when installing or removing the electronic control
module connectors.

LOCATION: Under access cover of electronic control
module. (Figure 3.1-3).

E Remove or Disconnect

Negative battery cable.

Driver’s kick panel.

Electronic control module mounting hardware.
Connectors from electronic control module.
Electronic control module from passenger compart-
ment.

6. Electronic control module access cover.

7. Remove engine calibrator assembly. (Figure 3.1-4).

E Inspect

e The engine calibrator to determine if a cork spacer
is glued to the top side of the engine calibrator
assembly. If yes, remove it prior to installation.

Nh W

E Install or Connect

1. Old engine calibrator in new electronic control -

module.

[¥] important

e Align the small notches with matching notches
in the electronic control module’s engine cali-
brator socket.

VERY GENTLY press down on the ends of the
engine calibrator until the locking levers are
rotated toward the sides of the engine calibrator.
(Figure 3.1-5).

NOTICE: To avoid electronic control module damage,
DO NOT press on the ends of the engine calibrator until
the levers snap into place. DO NOT use any vertical
force beyond the minimum required to engage the
engine calibrator into its socket.

1 PLACE ENGINE CALIBRATOR IN CALIBRATOR SOCKET
2 PUSH DOWN GENTLY

3 PUSH INWARD UNTIL LATCHES ARE SECURE

NS 14425

Figure 3.1-5 Engine Calibrator Installation

While continuing light pressure on the ends of
the engine calibrator, use your index fingers 10
press the locking levers inward until they are
snapped into place. Listen for the click.

Engine calibrator cover.

Electronic control module into vehicle.
Connectors.

Driver’s kick panel.

Negative battery cable.

bW

" FUNCTIONAL CHECK

1. Tum ignition “ON."
2. Enter diagnostics (see diagnostic circuit check for
procedure).

A.Code 12 should flash at least four times. (No
other codes present). This indicates the engine
calibrator is installed properly.

B.If Code 51 occurs or if the “Check Engine” light
is “ON™ constantly with no codes, the engine cal-
ibrator is not fully seated, has bent pins, or is
defective. A
o If not fully seated, press firmly on engine cali-

brator assembly.(Figure 3.1-5).
e If pins bend, remove engine calibrator,
straighten pins, and reinstall.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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MS 14504

Figure 3.1-6 Coolant Temperature Sensor

COOLANT TEMPERATURE SENSOR
Figures 3.1-6 and 3.1-7
m Important

e Care must be taken when handling coolant sensor.
Damage to coolant sensor will affect proper opera-
tion of the Fuel Injection system.

E Remove or Disconnect

1. Ignition “OFE”
2. Electrical connector.
3. Carefully back out coolant temperature sensor.

E Install or Connect

1. Sensorin engine.
2. Electrical connector.

1 COOLANT TEMPERATURE SENSOR LOCATION
2 THROTTLE BODY INJECTION UNIT

3 ENGINE RADIATOR

NS 14505
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Figure 3.1-7 Coolant Temperature Sensor Location

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA




3-22 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

NS 14494

NS 14495
Figure 3.1-8 Octane Adjust Potentiometer

1 MANIFOLD ABSOLUTE PRESSURE SENSOR

__NS 14520]

Figure 3.1-11 Manifold Absolute Pressure
Sensor Location

MANIFOLD ABSOLUTE PRESSURE SENSOR

1 OCTANE ADIUST POTENTIOMETER Figure 3.1-10 and 3.1-11
nomee Other than checking for loose hoses and electrical
Figure 3.1-9 OLC*‘“: A"\l;l‘" Potentiometer connections, the only service possible is unit replace-
ocation View ment if diagnosis shows sensor to be faulty.
OCTANE ADJUSTMENT POTENTIOMETER B Remove or Disconnect
Figures 3.1-8 and 3.1-9 1. Remove air cleaner.
E Remove or Disconnect 2 Man@fold absolute pressure hose.
. 3. Manifold absolute pressure electrical connector.

1. Electrical connector. . 4. Mounting screws.
2. Mounting screw(s). 5. Manifold absolute pressure sensor.

3. Octane adjustment potentiometer.

E install or Connect
B4 tnstall or Connect .
. 1. Manifold absolute pressure sensor.
1. Octanq adjustment pdtentiometer. 2. Mounting screws.
2. Mounting screw(s). 3. Manifold absolute pressure electrical connector.
3. Electrical connector. 4, Manifold absolute pressure hose.
4. The octane adjust potentiometer is preset at the fac- 5. Air cleaner.

tory at 0° of retard. If an adjustment is needed, refer
to CHART C-15.
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1 RUEL METER ASSEMBLY
2 THROTTLE BODY ASSEMBLY
3 THROTTLE POSITION SENSOR

4 THROTTLE POSITION SENSOR SCREW &
WASHER ASSEMBLY

NS 14426

1 ELECTRICAL CONNECTOR
2 VEHICLE SPEED SENSOR

NS 13180

Figure 3.1-12 Throttle Position Sensor

Figure 3.1-14 Vehicle Speed Sensor

1 THROTTLE POSITION SENSOR

NS 14500

4 SPEEDOMETER CABLE
S CAP

1 TRANSFER GEARCASE
2 VEHICLE SPEED SENSOR
3 WIRE TIE CABLE RETAINER NS 13188

Figure 3.1-13 Throttle Position Sensor Location

THROTTLE POSITION SENSOR
Figure 3.1-12 and 3.1-13

B Remove or Disconnect

1.
2.
3.

4.

Air cleaner.

Electrical connector.

Two throttle position sensor attaching screws and
lock washers.

Sensor.

E Install or Connect

1.

220

Throttle position sensor on throttle body assembly
with throttle valve in normal closed position, and
throttle position sensor drive tangs aligned with flats
on end of the shaft. .
Throttle position sensor attaching screw and washer
assembly on throttle position sensor assembly.
Electrical connector.

Air cleaner.

Figure 3.1-15 Vehicle Speed Sensor Location

Tighten
e Attaching screws to 2.0 N-m (18 1b. in.).

VEHICLE SPEED SENSOR
Figure 3.1-14 and 3.1.-15

E Remove or Disconnect

1. Three wire hamess connectors.

2. Wire tie cable retainer that secures the vehicle speed
sensor connector to the speedometer cable.

3. Vehicle speed sensor from transmission connection.

E Install or Connect
1. Vehicle speed sensor to transmission connection.
2. Cable that secures the vehicle speed sensor to the

speedometer.

3. Three wire hamess connectors.
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OXYGEN SENSOR
Figures 3.1-16 and 3.1-17

E Remove or Disconnect

1. Negative battery cable.
2. Electrical connector.
3. Carefully back out oxygen sensor.

e The oxygen sensor may be difficult to remove when
engine temperature is below 48°C. Excessive force
may damage threads in exhaust manifold or exhaust

pipe.
D:] Important

e Take care when handling the new oxygen sensor.

NS 14493 The in-line electrical connector and louvered end
Figure 3.1-16 Oxygen Sensor must be kept free of grease, dirt or other contami-
nants. Also, avoid using cleaning solvents of any
type. Do not drop or roughly handle the oxygen
Sensor.

E Install or Connect

[T] important

e A special anti-seize compound is used on the
oxygen sensor threads. The compound consists
of a liquid graphite and glass beads. The
graphite will burn away, but the glass beads-will
remain, making the sensor easier to remove.

e New or service sensors will already have the
compound applied to the threads.

1. Sensor and torque to 41 N-m (30 Ib. ft.).
2. Electrical connector.
3. Negative battery cable.

1 OXYGEN SENSOR
2 THROTTLE BODY INJECTION UNIT

3 BATTERY
NS 15460

Figure 3.1-17 Oxygen Sensor Location
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INTAKE AIR TEMPERATURE SENSOR
Figures 3.1-18 and 3.1-19

The intake air temperature sensor is located in the
air cleaner. The sensor is threaded into the air cleaner as
shown in Figure 3.1-19. Be careful not to over tighten
the sensor as you install it into the air cleaner.

E Remove or Disconnect

1. Electrical connector.
2. Sensor.

E install or Connect

1. Sensor.
2. Electrical connector.

NS 14506

Figure 3.1-18 Intake Air Temperature Sensor

1 ALTER ELEMENT 1L.D. NO.
2 GROMMET
3 INTAKE AIR TEMPERATURE SENSOR
NS 14448

Figure 3.1-19 intake Air Temperature Sensor
Location View
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3.2 FUEL CONTROL SYSTEM
FUEL CONTROL

Always start with the “Diagnostic Circuit Check” in
Section “2”. This will reduce diagnosis time and prevent
unnecessary replacement of parts. The information in
this check will direct diagnosis concerning “Engine
Cranks But Won’t Run” and the Fuel Control System,
including diagnosis of the injector, pressure regulator,
fuel pump and fuel system relay.

Idle Air Control Valve

A Tech 1 “Scan” tool reads idle air control valve
position in “Counts” (or steps). “0” steps indicates the
electronic control module is commanding the idle air
control valve to be driven in, to a fully seated position
(minimum idle air). The higher the number of steps, the
more idle air is being allowed to pass by the idle air con-
trol valve.

Refer to CHART C-2C to diagnose the operation of
the idle air control valve.

ON-VEHICLE SERVICE
GENERAL SERVICE INFORMATION

CAUTION:

e To prevent personal injury or damage to the
vehicle as the result of an accidental start, dis-
connect and reconnect the negative battery
cable before and after service is performed.

¢ To minimize the risk of fire or personal injury,
relieve the fuel system pressure before servicing
the throttle body injection unit or any of its fuel
handling components. (See “Fuel Pressure Relief
Procedure,” page 3-28.)

e Also, catch any fuel that leaks out when discon-
necting the fuel lines by covering the fittings
with a shop cloth. Place the cloth in an approved
container when work is complete.

1 THROTTLE BODY INJECTOR UNIT
2 FUELPUMP
3 FUEL SUPPLY PRESSURE UNE

4 FUEL FAILTER
S FUEL PRESSURE TEST FITTING

6 FUEL RETURN LINE

(PART OF SPECIAL TOOL J 38970-V)

NS 14682

Figure 3.2-1 Fuel System
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1 VAPOR LIQUID SEPARATOR

2 ROLL OVER VALVE

3 TANK PRESSURE CONTROL VALVE
4 BLOWOFF VALVE

5 FILTER

6 EVAPORATIVE LOSS CANISTER
7 AIR VENT PIPE

8 PUMP IN TANK

NS 14444

Figure 3.2-2 Additional Fuel System Components in Relation to Location on NIVA

MODEL lNUMBER

11
1111

DAY OF YEAR —
YEAR
ASSEMBLY PLANT CODE
SHIFT IDENTIFICATION
SOURCE CODE—

THROTTLE BODY INJECTION - IDENTIFICATION
IS 0047-6E

224

Figure 3.2-3 Throttie Body Injection Identification

The throttle body injection unit repair procedures
cover component replacement with the unit on the vehi-
cle. However, throttle body replacement requires that
the complete unit be removed from the engine.

Refer to the disassembled view (Figure 3.2-2A, see
Page 3-31) for identification of parts during repair pro-
cedures. Service repair of individual components is per-
formed without removing the throttle body injection unit
from the engine.

SERVICE IDENTIFICATION
The Model 700 throttle body injection unit is sup-
plied with the following standard markings:

¢ Model Number.
¢ Day, Year, Plant, Shift and Source code.
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S . Y Y
SR

NS 14516

1 REAR SEAT IN “FORWARD”" POSITION
2 MAT/CARPETING COVERING REAR STORAGE AREA

3 FUEL PUMP ACCESS COVER

NS 14512

Figure 3.2-4 Fuel Pump Access Panel Location View

The fuel meter assembly is rollmarked with an eight
(8) digit model number, date (Julian), year, assembly
plant code, shift identification and source code. Figure
3.2-3 shows the rollmark format. Refer to this model
number when replacement is required. If the throttle
body injection is removed, it is essential that care is
taken to prevent damage to the throttle valve or sealing
surface while performing any service. '

Whenever service is performed on the throttle body
injection, first remove the air cleaner and air cleaner
gasket. Discard the gasket and replace it with a new one
before replacing the air cleaner after service is complete.

Figure 3.2-5 Fuel Pump Connector

FUEL PRESSURE RELIEF PROCEDURE

The throttle body injection Modei 700 contains a
“checking” fuel feature. This means that fuel pressure is
maintained after the engine is shut “OFF.” In order to
bleed the system, the following procedure must be fol-
lowed.

1. Place transmission selector in neutral, set parking
brake, and block drive wheels.

2. Disconnect fuel pump connector at fuel pump (Fig-
ures 3.2-4 and 3.2-5).

3. Start engine and allow to idle until it stops running
for lack of fuel.

4. Engage starter for three seconds to dissipate fuel
pressure in lines. Fuel connections are now safe for
servicing.

5. When pressure is relieved and servicing is complete,
reconnect fuel pump connector.

FUEL SYSTEM PRESSURE TEST

A fuel system pressure test is part of several of the
diagnostic charts and symptom checks. To perform this
test, follow this procedure:

1. Tum engine “OFF” and relieve fuel pressure, fol-
lowing previous instructions under “Fuel Pressure
Relief Procedure.”

2. Install fuel pressure gauge onto fuel pressure test fit-
ting making certain the connection is secure to
avoid leaking fuel (Figures 3.2-6 and 3.2-7).
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1 THROTTLE BODY INJECTION UNIT
2 FUEL PUMP

3 FRUEL SUPPLY PRESSURE LINE

4 FUEL RLTER

S FUEL PRESSURE TEST ATTING
{PART OF TOOL J 38970-V)

6 FUEL RETURN UNE
7 FUEL PRESSURE GAUGE

{PART OF TOOL J 28970-V) NS 14683

Figure 3.2-6 Fuel Pressure Test

FUEL RLTER
(LOCATED
UNDERNEATH
SPARE TIRE)

BODY
INJECTION UNIT

NS 13190

o

No

Figure 3.2-7 Fuel Pressure Fitting Location

Energize fuel system relay by turning ignition key to
the “ON” position. Observe fuel pressure reading, it
should be 191.6 to 206.8 kPa (27.8 to 30 psi, 1.9 to
2.1 bar). If not, refer to Chart A-5 or A-7.

Relieve fuel pressure. (See “Fuel Pressure Relief.”)
Remove fuel pressure gauge from fuel pressure test
fitting.

Start vehicle and check for fuel leaks.

Install air cleaner.

1 INJECTOR ASSEMBLY - TB! FUEL

2 SENSOR - THROTTLE POSITION (TP)

3 BODY ASSEMBLY - THROTTLE

4 MODULE ASSEMBLY - TUBE

S VALVE ASSEMBLY - IDLE AIR CONTROL (IAQ)
6 BODY ASSEMBLY - FUEL METER

7 REGULATOR ASSEMBLY - FUEL PRESSURE
9P 1172-AS

Figure 3.2-8 Throttle Body Injection 700
Components

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA




3-30 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

MS 11131

Figure 3.2-9 Throttle Body Injection Injector
Electrical Connector

GASOLINE

1 MANIFOLD ABSOLUTE PRESSURE SENSOR
2 CRANKCASE VENTILATION
3 EVAPORATIVE EMISSION CONTROL SYSTEM

NS 14687

1 IDLE AIR CONTROL (1AC) CONNECTOR

2 THROTTLE POSITION SENSOR (TPS) CONNECTOR

MS 11130

Figure 3.2-10 Throttle Body injection Wiring

THROTTLE BODY INJECTION UNIT

If the throttle body injection unit is removed, it is
essential that care is taken to prevent damage to the
throttle valve or sealing surface while performing any
service.

When a service throttle body injection unit is
installed, first remove the air cleaner and air cleaner gas-
ket. Discard the gasket and replace it with a new one
before replacing the air cleaner after service is complete.

E Remove or Disconnect

1. Electrical connectors for idle air control valve,
throttle position sensor, and fuel injector (Figure
3.2-10);

o~

Figure 3.2-11 Vacuum Hoses

Grommet with injector wires from throttle body
injection assembly (Figure 3.2-9);

Throttle linkage.

Vacuum hoses, noting positions of hoses (Figure
3.2-11);

Inlet and outlet fuel hose nuts, using back-up
wrench (Figure 3.2-12).

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

Fuel line O-rings from nuts and discard.

Throttle body injection mounting hardware.
Throttle body injection unit from intake manifold
(Figure 3.2-13).

Throttle body injection flange (manifold mounting)
gasket and discard.

NOTICE: Stuff the manifold opening with a rag to
prevent material from entering the engine, and
remove the old gasket materials from surface of
intake manifold.
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-t

SCREW - INJECTOR RETAINER ATTACHING
RETAINER - INJECTOR

SCREW - FUEL METER BODY - THROTTLE BODY
FUEL METER BODY ASSEMBLY

SEAL - FUEL AITTING

ATTING - PUEL INLET

O-RING, FUEL LINE INLET NUT

GASKET - FUEL METER BODY TO THROTTLE BODY
THROTTLE BODY ASSEMBLY

FTTING - FUEL OUTLET

O-RING, FUEL |JNE OUTLET NUT

SENSOR, THROTTLE POSITION (TPS)

SCREW ASSEMBLY - TPS ATTACHING

14 GASKET - FLANGE

15 TUBE MODULE ASSEMBLY

16 SCREW - TUBE MODULE ASSEMBLY

W 0 ~ O U s w N

- wh b b
W N o O

17 O-RING, IAC VALVE

18 SCREW - IAC VALVE ATTACHING

19 IDLE AIR CONTROL (IAC) VALVE ASSEMBLY
20 PLUG - IDLE STOP SCREW

21 IDLE STOP SCREW ASSEMBLY

22 SPRING - IDLE STOP SCREW

23 SCREW - PRESSURE REGULATOR ATTACHING
24 PRESSURE REGULATOR COVER ASSEMBLY
25 SEAT - PRESSURE REGULATOR SPRING

26 SPRING - PRESSURE REGULATOR

27 PRESSURE REGULATOR DIAPHRAGM ASSEMBLY
28 O-RING - FUEL INJECTOR - LOWER

29 O-RING - FUEL INJECTOR - UPPER

30 GASKET - AIR CLEANER

31 TBIINJECTOR ASSEMBLY

Ps 17728 |

Figure 3.2-2A Model 700 Throttle Body Injection Parts ldentification
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GASOLINE

1 RJEL SUPPLY

2 FUEL RETURN

NS 145688

1 INJECTOR RETAINER SCREW

2 INJECTOR RETAINER

3 FUEL METER ASSEMBLY

4 RUEL INJECTOR O-RING (LOWER)
S FUEL INJECTOR O-RING (UPPER)

6 FUEL INJECTOR ASSEMBLY
9P 1173-AS

Figure 3.2-12 Fuel Hoses

1 THROTTLE BODY INJECTOR ASSEMBLY
2 GASKET
3 BOLT(2) 17 N-m lb.fL

NS 14428

Figure 3.2-13 Removing Throttle Body Injection
700 Unit

Figure 3.2-14 Fuel Injector Components

Clean and Inspect

NOTICE: The throttle position sensor, idie air control
valve, pressure regulator diaphragm assembly, fuel
injector, or other components containing rubber,
SHOULD NOT be placed in a solvent or cleaner
bath. A chemical reaction will cause these parts to
swell, harden or distort. Do not soak the throttle
body with the above parts attached. If the throtle
body requires cleaning, soaking time in the cleaner
should be kept to 2 minimum. Some models have
hidden throttle shaft dust seals that could iose their
effectiveness by extended soaking.

1. Clean all metal parts thoroughly, and blow dry with

shop air. Be sure that all fuel and air passages are
free of dirt or burrs.

2. Inspect mating casting surfaces for damage that

could affect gasket sealing.
Manifold bore for loose parts, foreign material, etc.

¢ Intake manifold sealing surfaces for cleanliness.
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E Install or Connect

1. New throttle body injection flange (manifold
mounting) gasket
2. Throttle body injection with mounting hardware.

Tighten

e Mounting hardware to 17 N-m (12 1b. ft.).
3. New O-rings on fuel line nuts.
4. Fuel line inlet and outlet nuts by hand.

Tighten

e Inlet and outlet nuts to 27 N-m (20 1b. ft.)
(Use backup wrench to keep throttie body injec-
tion nuts from tuming.)

. Vacuum hoses.

. Throttle linkage.

. Grommet with wires to fuel meter assembly.

. Electrical connectors, making sure connectors are
fully seated and latched.

. Check to see if accelerator pedal is free by depress-
ing pedal to the floor and releasing while engine is
“OFF.” Check for correct Wide Open Throttle
adjustment.

10. Energize the fuel system relay by tuming the igni-

tion key to the “ON” position and check for leaks.

11, Start engine and check for fuel leaks.

FUEL INJECTOR ASSEMBLY
Figures 3.2-14, 3.2-15, 3.2-16 and 3.2-17

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

QO ~J O\ Ln

Nel

Replacement

The fuel injector is serviced only as a complete
assembly.

NOTICE: Use care in removing injector, 1o prevent
damage to the electrical connector on top of the
injector, and nozzle. Also, because the fuel injector
is an electrical component, it should not be
immersed in any type of liquid solvent or cleaner, as
damage may occur.

A SCREWDRIVER BLADE
B FULCRUM

1 FUEL INJECTOR ASSEMBLY

2 FUEL METER BODY 8P 091245

Figure 3.2-15 Removing Throttle Body Injection 700
Fuel Injector

7

>
@

NS 14499

Figure 3.2-16 Fuel injector

A

1 FUELINJECTOR (TOP VIEW)
A PART NUMBER
8 BUIL DATE CODE
C MONTH

1-9 (JAN-SEP)

O, N, D (OCT, NOV, DEC)
D DAY

E YEAR 8P 0913-AS

Figure 3.2-17 Fuel injector Part Number Location
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E Remove or Disconnect

1.
2.
3.

Electrical connector to fuel injector.

Injector retainer screw and retainer.

Using a fulcrum, place screwdriver blade under
ridge opposite connector end and carefully pry
injector out (Figure 3.2-15).

Remove upper and lower O-rings from injector and
in fuel injector cavity and discard.

. Inspect

Fuel injector filters for evidence of dirt and contam-
ination. The upper (large diameter) filter is the
purge filter, the lower (smaller diameter) filter is the
injet filter. If present, check for presence of dirt in
fuel lines and fuel tank.

[ﬂ Iimportant

Be sure to replace the injector with an identical part.
Injectors from other models can fit in the Model 700
throttle body injection, but are calibrated for differ-
ent flow rates. (See Figure 3.2-17 for pant number
location.)

E install or Connect

1.

Lubricate new upper and lower O-rings with auto-
matic transmission fluid and place them on injector.
(Make sure upper O-ring is in groove and lower one
is flush up against inlet filter-smaller.)

Injector assembly, pushing it straight into fuel injec-
tor cavity.

m important

e Be sure the electrical connector end on the
injector is facing in the general direction of the
cut-out in the fuel meter body for the wire
grommet.

Injector retainer, using appropriate thread locking
compound on retainer attaching screw.
Electrical connector to fuel injector.

Tighten

¢ Injector retainer attaching screw to 3.0 N-m
(28.01b. in.).

Energize the fuel system relay by tuming the igni-
tion key to the “ON” position and check for leaks.

1 PRESSURE REGULATOR COVER ASSEMBLY
2 COVER SCREW AND WASHER ASSEMBLY
3 SPRING SEAT

4 SPRING

5 DIAPHRAGM ASSEMBLY

6 FUEL METER ASSEMBLY 8P 0314-AS

Figure 3.2-18 Throttie Body Injection 700
Pressure Regulator

PRESSURE REGULATOR ASSEMBLY

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

Replacement
Figure 3.2-18
NOTICE: To prevent leaks, the pressure regulator

diaphragm assembly must be replaced whenever the
cover is removed.

[e4] Remove or Disconnect

1. Four pressure regulator attaching screws, while
keeping pressure regulator compressed.

CAUTION: The pressure regulator con-
tains a large spring under heavy com-
pression. Use care when removing the
screws to prevent personal injury.

2. Pressure regulator cover assembly.
3. Pressure regulator spring.
4, Spring seat.

5. Pressure regulator diaphragm assembly.

. Inspect

e Pressure regulator seat in fuel meter body cavity for
pitting, nicks, or irregularities. (Use magnifying
glass if necessary). If any of above is present, the
whole fuel body casting must be replaced.
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10

1 FUEL INJECTOR % 7

2 INJECTOR RETAINER

3 FUEL METER BODY ATTACHING SCREW AND
WASHER ASSEMBLY

4 FUEL METER ASSEMBLY

S FUEL METER BODY TO THROTTLE BODY GASKET

6 FUEL OUTLET NUT

7 FUEL UNE OUTLET NUT O-RING

8 FUEL NUT SEAL

9 PRESSURE REGULATOR COVER ASSEMBLY

10 AIR ALTER GASKET

8P 0915-AS

Figure 3.2-19 Fuel Meter Assembly

E Install or Connect

1.

2.

3.

New pressure regulator diaphragm assembly, mak-

. ing sure it is seated in groove in fuel meter body.

Regulator spring seat and spring into cover assem-
bly.

Cover assembly over diaphragm, while aligning
mounting holes.

NOTICE: Use care while installing the pressure regu-
lator to prevent misalignment of diaphragm and pos-
sible leaks.

Four screw assemblies that have been coated with
appropriate thread locking compound, while main-
taining pressure on regulator spring.

Tighten

e Attaching screw assgmblies to 2.5 N-m (22.01b.
in.).

Energize the fuel system relay by tuming the igni-
tion key to the “ON™ position and check for leaks.

FUEL METER ASSEMBLY

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

Replacement
Figure 3.2-19

B Remove or Disconnect

adl Ml

®N Ak

Electrical connector from fuel injector.

Grommet with wires from fuel meter assembly.
Inlet and outlet fuel line nuts, using back-up
wrench.,

Fuel line O-rings from nuts and discard.

Throttle body injection mounting hardware.

Two fuel meter body attaching screw and washer
assemblies.

Fuel meter assembly from throttle body assembly.
Fuel meter body to throttle body gasket and discard.

E install or Connect

1.

oo~

New fuel meter body to throttle body gasket. Match
cut-out portions of gasket with openings in throttle
body assembly.

Fuel meter assembly.

Two fuel meter body attaching screw and washer
assemblies that have been coated with appropriate
locking compound.

Tighten

e Attaching screws to 6.0 N-m (53 Ib. in.).
Throttle body injection unit mounting hardware.

Tighten

e Mounting hardware to 17 N-m (12 Ib. ft.).

New O-rings on fuel line nuts.
Fuel line inlet and outlet nuts by hand.

Tighten

o Inlet and outlet nuts to 27 N-m (20 ib. ft.). (Use
back-up wrench to keep throttle body injection
nuts from turning.)

Grommet with wires to fuel meter assembly.
Electrical connector to fuel injector, making sure it
is fully seated and latched.

Energize the fuel system relay by tuming the igni-
tion key to the “ON" position and check for leaks.
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THROTTLE POSITION SENSOR
Replacement
Figure 3.2-20

E Remove or Disconnect

1. Electrical connector from throttle position sensor.
2. Screw assemblies and throttle position sensor.

NOTICE: The throttle position sensor is an electrical
component and should not be immersed in any type
of liquid solvent or cleaner, as damage may result.

E Install or Connect

1. With throttle valve in normally closed position,
install throttle position sensor on throttle shaft and
rotate counterclockwise to align mounting holes.

2. Attaching screw and washer assemblies.

Tighten

e Screw assemblies to 2.0 N-m (18.0 1b. in.).

3. Electrical connector to throttle position sensor.
4. Check for throttle position sensor output as follows:

e (Connect Tech 1 to read throttle position sensor
output voltage.

e With ignition “ON” and engine stopped, throttle
position sensor voltage should be less than 1.25
volts. If more than 1.25 volts, replace throttle
position sensor.

IDLE AIR CONTROL VALVE
Replacement
Figure 3.2-21

NOTICE: The idle air control valve is an electrical
component and must not be soaked in any liquid
cleaner or solvent. Otherwise, damage could result.

m Important

¢ On throttle body injection Model 700, the idle air
control valve is flange-mounted, with a dual taper,
10 mm diameter pintle. If replacement is necessary,
only an idle air control valve identified with the cor-
rect part number (having the appropriate pintle
shape and diameter) should be used.

1 FUEL METER ASSEMBLY

2 THROTTLE BODY ASSEMBLY
3 THROTTLE POSITION SENSOR
4 TPS ATTACHING SCREW AND

WASHER ASSEMBLY 8P 0916-AS

Figure 3.2-20 Throttle Position Sensor

1 IbLE AIR CONTROL VALVE O-RING

2 IDLE AIR CONTROL VALVE ATTACHING SCREW ASSEMBLY
A DISTANCE OF PINTLE EXTENSION

8 DIAMETER OF PINTLE

NS 14429

Figure 3.2-21 Flange-Mount Idie Air Control Valve

E Remove or Disconnect

1.
2,
3.

Electrical connector from idle air control valve.
Screw assemblies and idle air control valve.

Idle air control valve O-ring and discard. New O-
ring is included in service replacement kit.

NOTICE: Before inserting the idle air control valve
assembly, measure the distance from the idle air
control valve mounting flange to the point of the
idle air control valve pintle. If the pintle is extended
too far, damage to the idle air control valve assem-
bly may result. (Figure 3.2-21).
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Measure
e Distance from idle air control valve mounting flange

to the point of pintle. Distance-must be less than 28
mm.

Adjust, if necessary

e If distance is greater than 28 mm, apply firm hand
pressure to retract it. (A slight side-to-side motion
may be helpful.)

Eg Install or Connect

1. New O-ring on idle air control valve.

2. Idle air control assembly in throttle body assembly
with attaching screws.

3. Electrical connector to idle air control valve.

m Iimportant

e No adjustment of the idle air control valve is made
after installation. With the Tech 1 connected and
engine running, select “Miscellaneous Tests,” then
“Idle System,” then “Idle Reset.” This wiil com-
mand the electronic control module to reset the idle
air contro] valve.

TUBE MODULE ASSEMBLY

Replacement
Figure 3.2-22

E Remove or Disconnect

1. Tube module assembly attaching screws.
2. Tube module assembly.
3. Tube module assembly gasket (O-ring) and discard.

ﬁ Clean

e Old gasket (O-ring) material from surface of throttle
body assembly to ensure proper seal of new gasket
(O-ring).

E Install or Connect

1. New tube module assembly gasket (O-ring).
2. Tube module assembly.
3. Tube module assembly attaching screws.

Tighten

e Screw assemblies to 3.0 N-m (28.0 Ib.in.).

1 THROTTLE BODY ASSEMBLY
2 TUBE MODULE ASSEMBLY -

3 TUBE MODULE SCREW ASSEMBLY

PS 17729

Figure 3.2-22 Tube Module Assembly

THROTTLE BODY ASSEMBLY

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

Replacement
Figure 3.2-23

NOTICE: Procedures related to replacement of the
individual components below have been described
previously and should be followed or damage could
occur.

E Remove or Disconnect

Throttle body injection unit, as described above.
-Fuel meter body-to-throttle body attaching screw
and washer assemblies.

Fuel meter assembly.

Fuel meter body to throttle body gasket and discard.

€] Disassemble

e Throttle position sensor, idle air control valve and
tube module assembly from old throttle body assem-
bly, according to previous instructions.

E Assemble

e Throttle position sensor, idle air control valve, and
tube module assembly onto replacement throttle
body assembly, according to previous instructions.

bW N

E Install or Connect

1. New fuel meter body to throttle body gasket.

2. Fuel meter assembly on throttlie body assembly.

3. Fuel meter body-to-throttle body attaching screw
and washer assemblies.
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A THROTTLE LEVER
B THROTTLE BORE
1 THROTTLE BODY ASSEMBLY

2 THROTTLE POSITION SENSOR ATTACHING
SCREW & WASHER ASSEMBLY

3 THROTTLE POSITION SENSOR

4 TUBE MODULE ASSEMBLY

5 TUBE MODULE ATTACHING SCREW ASSEMBLY
6 IDLE AIR CONTROL VALVE ATTACHING SCREW
7 IDLE AIR CONTROL VALVE

8 IDLE STOP SCREW PLUG

9 IDLE STOP SCREW AND WASHER ASSEMBLY

10 IDLE STOP SCREW SPRING PS 17730

Figure 3.2-23 Throttle Body Assembly - Typical

NS 14511
Figure 3.2-24 Fuel Pump
Tighten
e Screwst0 6.0 N-m (531b. in.). .

4. Throttle body injection unit onto engine, as
described in “Throttle Body Injection Unit.”

FUEL PUMP

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

Replacement

The fuel pump (see Figure 3.2-24) is a roller vane
type, electric pump, mounted inside of the fuel tank.

Fuel is pumped at a positive pressure above 190.2
kPa (27.6 psi, 1.9 bar) from the fuel pump through the
in-line filter to the pressure regulator in the throttle body
injection assembly. Excess fuel is retumed to the fuel
tank through the fuel return line.

Vapor lock problems are reduced when using an
electric pump because the fuel is pushed under pressure
rather than pulled under vacuum, a condition that pro-
duces vapor.

E Remove or Disconnect

1. Fold rear seat forward and lift up mat covering stor-
age area.

Fuel pump access cover.

Fuel pump electrical connector (Figure 3.2-4 and
3.2-25),

Fuel lines.

Fuel tank from vehicle after removing hold down
straps and bolts.

Fuel pump retaining bolts and carefully remove
pump from tank.

W

o uah

H|

Install or Connect

New fuel pump into fuel tank.

Fuel pump retaining bolts. Tighten securely.

Fuel tank under vehicle and secure using hold down
straps and bolts.

Fuel lines.

A WO~

NS 14516

Figure 3.2-25 Fuel Pump Connector
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ELECTRONIC
CONTROL
FUSE Z (RED) MODULE
FUEL SYSTEM
RELAY CONTROL
.—-
+ 12v
FUEL B o
SYSTEM | £t
RELAY
red connector
- TO
B S
INJECTOR « CONNECTOR
= FUEL PUMP
9-15-92
NS 14686

Figure 3.2-26 Fuel

Pump Electrical Circuit

1

FUEL PUMP RELAY (RED)

NS 14690

236

Figure 3.2-27

Fuel System Relay

5. Fuel pump electrical connector.
6. Fuel pump access cover.
7. Retumn rear seat to normal position.

Energize the fuel system relay by tuming the igni-
tion key to the “ON" position and check for leaks.

FUEL PUMP ELECTRICAL ARCUIT
Figure 3.2-26

When the ignition is first turmed “ON" without the
engine running, the electronic control module will tum
the fuel pump relay “ON” for two seconds. This builds
up the fuel pressure quickly. If the engine is not cranked
within two seconds, the electronic control module will
shut the fuel pump “OFF” and wait for the reference sig-,
nal. As soon as the engine is cranked, the electronic con-
trol module will um the relay “ON" and run the fuel
pump.

FUEL SYSTEM RELAY
Figure 3.2-27

The fuel system relay is mounted in the fuse panel.
Other than checking for loose connectors, the only ser-
vice possible is.replacement (see Figure 3.2+27).
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= DIAGNOSTIC
FUEL ALTER ‘& TEST ATTING
(LOCATED (PART OF TOOL
UNDERNEATH 138970
SPARE TRE)
TO
THROTTLE
BODY
INJECTION UNIT
NS 13190
Figure 3.2-28 Fuel Filter
FUEL FILTER

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

Replacement
Figure 3.2-28
m important

e Before proceeding, refer to the “Fuel Pressure
Relief” procedure found earlier in this section.

B Remove or Disconnect

1. Fuel line to fuel filter attachment nuts. (Be careful
not to lose the O-rings that are installed between the
fuel filter and fuel lines.)

2. Fuel filter hold down strap.

[¥] important
¢ Inspect O-rings for cuts, nicks or abrasions. Replace

if necessary.
E Install or Connect

1. Fuel filter hold-down strap.
2. Fuel line to fuel filter attachment nuts, including the
rubber O-rings.

Energize the fuel system relay by turning the igni-
tion key to the “ON position and check for leaks.
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3.3 EVAPORATIVE EMISSION
CONTROL SYSTEM

ON-VEHICLE SERVICE

VISUAL CHECK OF CANISTER

e Cracked or damaged, replace canister.
e Fuel leaking from bottom of canister vent hose,
replace canister and check hoses and hose routing.

FUEL VAPOR CANISTER
E Remove or Disconnect

Electrical connector.

Hoses from fuel vapor canister.
Attaching screws (2).

Fuel vapor canister.

Retaining clips.

Install or Connect

Retaining clips.
Fuel vapor canister as removed.
Attaching screws (2).

Tighten
e Fuel vapor canister attaching screws 3 N-m
(27 Ib. in.).

_U),N.—-‘m W B W) —

Hoses.
Electrical connector.

e

ELECTRICAL
SIGNAL
TO PURGE VACUUM
AIRINLET—_ . b
FROM FUEL TANK J

PO S
/e /?/7}/7}/./}/ .

qu - ———— ", U P
S\ W7

NS 14455

Figure 3.3-1 Vapor Canister

FUEL VAPOR CANISTER HOSES

Refer to “Vehicle Emission Control Information
label for routing of fuel vapor canister hoses.

”
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o— |

-

COLD AIR INTAKE

AIR ALTER

THROTTLE BODY INJECTION UNIT
FUEL SUPPLY

CANISTER PURGE

ROLL OVER RUEL SHUT OFF VALVE
TANK PRESSURE REUEF VALVE
SEPARATOR

AIR OUTLET PIPE

ALL PIPE

W O N VM A W N

-
o

11 ELECTRIC FUEL PUMP

12 FUEL INLET TO THROTTLE BODY INJECTION UNIT

13 FUEL RETURN FROM THROTTLE BODY INJECTION UNIT
14 TANK PRESSURE CONTROL VALVE

15 FUEL TANK VENT TO CANISTER

16 CANISTER

17 FRESH AR IN

18 CANISTER ELECTRONIC VALVE

19 RJUEL RETURN

20 HOT AIR INTAKE
NS 14449

Figure 3.3-2 Evaporative Emission Control System

1 CANISTER PURGE
SOLENOID

2 CANISTER

NS 13195

Figure 3.3-3 Caniste: Purge Solenoid - Removal
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3.4 DIRECT IGNITION SYSTEM
ON-VEHICLE SERVICE

DIRECT IGNITION SYSTEM ASSEMBLY
Figures 3.4-1 and 3.4-2

E Remove or Disconnect

1. Negative battery cable.

2. Direct ignition system electrical connectors, includ-
ing hamess ground terminals from bracket.

3. Spark plug wires. (Note proper relationship of wires
to coils.)

4. Direct ignition system assembly to engine bolts (3).

5. Direct ignition system assembly from engine.

E Install or Connect

1. Direct ignition system assembly to engine.
2. Direct ignition system assembly to block bolts(3).

Tighten
e Torque to 20-30 N-m (15-22 Ib. ft.).
3. Spark plug wires to proper coils.

4. Direct ignition system electrical connectors hamess
ground terminals.

5. Negative battery cable.

IGNITION COIL

E Remove or Disconnect

1. Coil retaining screws (2 per coil).

2. Coil from module.

E Install or Connect

1. Coil to module.
2. Coil retaining screws.

Tighten

e Torque t0 4.5 N-m (40 1b. in.).

{GNITION MODULE
E Remove or Disconnect

1. Negative battery cable.

2. Direct ignition system assembly from engine. (See
previous procedure.)

3. "Coils from assembly. (See previous procedure.)

4. Module from assembly plate.

1 IGNITION SYSTEM MODULE 2 ENGINE MANAGEMENT SYSTEM
HARNESS GROUND POINT NS 13187

Figure 3.4-1 Ignition Components
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NS 14518

1 CRANK SENSOR
NS 13192

Figure 3.4-2 Direct ignition System Coil Removal

E Install or Connect

1. Module to assembly plate.

2. Coils. (See previous procedure.)

3. Direct ignition system assembly to engine. (See pre-
vious procedure.)

4. Negative battery cable.

NS 13200

Figure 3.4-3 Crankshaft Sensor

CRANKSHAFT SENSOR
Figures 3.4-3 and 3.4-4

E Remove or Disconnect

1. Sensor hamess connector at module.
2. Sensor to block bolt (1).
3. Sensor from engine.

E Inspect

o Sensor O-ring for wear, cracks or leakage. Replace
if necessary. Lube new O-ring with engine oil
before installing.

Figure 3.4-4 Crankshaft Sensor Location View

E install or Connect

1.
2.

Sensor into hold in block.
Sensor to block bolt (1).

Tighten

e Torque to 6-12 N-m (53-107 1b. in.).

Sensor hamess connector at module.
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1 INTAKE MANIFOLD
HEATER CONNECTOR

NS 14502

Figure 3.9-1 Intake Manifold Heater Connector

3.9 INTAKE MANIFOLD HEATER
ON-VEHICLE SERVICE

INTAKE MANIFOLD HEATER ASSEMBLY
Figures 3.9-1 and 3.9-2

E Remove or Disconnect

1. Negative battery cable.

2. Intake manifold heater connector (Figure 3.9-1).

3. (3) manifold heater to intake manifold connecting
bolts.

4. Intake manifold heater and gasket from underside of
intake manifold (Figure 3.9-2).

NS 14503

m Important

o Inspect gasket for cracks or tears. Replace if neces-
sary.

E Install or Connect

1. Intake manifold heater and gasket to intake mani-
fold.

2. (3) manifold heater to intake manifold connecting
bolts.

3. Intake manifold heater connector.

4. Negative battery cable.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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4. SPECIFICATIONS

1.7L THROTTLE BODY INJECTION

IGNITION
CRANK SENSOR COIL RESISTANCE..........cccccveiniuirnrnsnnassmmssmsassassssensansssssassassaosnnas 500-700 OHMS
IGNITION COIL
PRIMARY RESISTANCE........... ..:0.35-1.45 OHMS
SECONDARY RESISTANCE .. 5000-6500 OHMS
SECONDARY WIRE RESISTANCE LESS THAN 15,000 OHMS

IGNITION TIMING IS CONTROLLED BY THE ELECTRONIC CONTROL MODULE AND IS NOT ADJUSTABLE.

FUEL
THROTTLE BODY INJECTION FUEL SYSTEM PRESSURE
(WITH IGNITION “ON,” ENGINE RUNNING) weerressnsersennetennasns 190-210 kPa
(27-30 psi; 1.9-2.1 bar)
THROTTLE BODY INJECTION FUEL INJECTOR RESISTANCE ........cecuvviiecinnnnrrsncennns 1.42 TO 2.0Q WHEN
MEASURED BETWEEN
20°C and 50°C

IDLE SPEED IS CONTROLLED BY THE ELECTRONIC CONTROL MODULE. WHEN ENGINE IS WARM, IDLE
SPEED SHOULD BE WITHIN 50 REVOLUTIONS PER MINUTE* OF DESIRED IDLE SPEED.

* SEE TECH 1 SCAN DATA VALUES. .

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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5. TORQUE SPECIFICATIONS

1.7L THROTTLE BODY INJECTION

TORQUE SPECIFICATIONS
THROTTLE BODY INJECTION ATTACH. BOLT/STUDS
FUEL LINE NUTS AT CONNECTION POINT TO

.. 177.0 N-m (12 1b. ft.)

THROTTLE BODY INJECTION ASSEMBLY.....
FUEL LINE NUTS AT FUEL FILTER ......

FUEL PRESSURE REGULATOR COVER

FUEL METER BODY-THROTTLE BODY

.. 6.0 N-m (53 Ib. in.)

THROTTLE BODY INJECTION FUEL INLET NUT
THROTTLE BODY INJECTION FUEL OUTLET NUT

THROTTLE POSITION SENSOR

27.0 N-m (20 |b. ft.)
27.0 N-m (20 1b. ft.)
25N-m (22 1b. in.)

27.0 N-m (20 Ib. ft.)

.. 27.0 N-m (20 Ib. ft.)

IDLE AIR CONTROL VALVE

TUBE MODULE ASSEMBLY
INJECTOR RETAINER SCREW

COOLANT TEMPERATURE SENSOR

INTAKE AIR TEMPERATURE SENSOR

SPARK PLUGS

2.0 N-m (18 Ib. in.)
1.5N-m (13 1b. in.)
3.0 N-m (28 Ib. in.)
3.0 N-m (28 Ib. in.)
14.0 N-m (10 Ib. ft.)
14.0 N-m (10 Ib. ft.)
15.0 N-m (11 Ib. ft.)
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6. SPECIAL TOOLS

1.7L THROTTLE BODY INJECTION

Special diagnostic service to

ols that are mentioned in this service manual and

described below are available for worldwide distribution from:

Kent-Moore
SPX Corporation
29784 Little Mack
Roseville, Ml 48066-2298
1-800-345-2233
Monday through Friday
8:00 a.m. through 8:00 p.m. EST
Telex: 244040 KMTR UR
Fax: 313-578-7375

DIGITAL MULTIMETER
J 39689-78

VOLTMETER—Voltage position V measures magnitude
of voltage when connected in parallel to an existing
circuit. A digital voltmeter with 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 resistance. Direct
Current Voitage measurement selection V is used for
most automotive measurements.

AMMETER—When used as an ammeter, this meter

accurately measures extremely low current flow. Refer

to meter instructions for more information.

¢ Selector must be set properly for both function and
range. Direct Current measurement selection A is
used for most automotive measurements.

OHMMETER—Measurement selection “Q” measures

resistance of circuit directly in ohms. Refer to meter

instructions for more information.

¢ Overload display “OL” in all ranges indicates open
circuit.

¢ Zero display in all ranges indicates a short circuit.

¢ An intermittent connection in a circuit may be
indicated by a digitat reading that will not stabilize
on the circuit.

EREQUENCY—Position Hz measures frequency of AC or
pulsed DC volitages.

JEMPERATURE-—Position °C  °F, measures temperature
using the included thermocouple probe.

DWELL-DUTY CYCLE—Position A£° % measures dwell
or duty cycle of pulse with modulated signals.

ENGINE_SPEED—Position RPM measures engine speed.
See meter sample for symbol.
12-21-92
NS 14431

Special Tools (1 of 4)
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J 38970-V

FUEL PRESSURE GAGE KIT

Used for checking and monitoring fuel line pressure
of both throttle body fuel injection and port fuel
injection. Includes one (1) Diagnostic Test fitting,
needed to test the fuel pressure on the throttie
body fuel injection system at the outlet fitting of
the fuel filter.

J 34730-2A

INJECTOR CIRCUIT TEST LIGHT

Used for testing fuel injector circuits on both
throttle body injection and port fuel injection
systems. This is packaged in the J 35616-V con-
nector test adapter kit.

TECH 1 DIAGNOSTIC COMPUTER

A hand-held scan tool used to analyze and diag-
nose fuel and emission system.

TECH 1 VAZ TESTER CARTRIDGE

The Tech 1 tester cartridge is a VAZ specific car-
tridge that allows the Tech 1 tool to test the VAZ
fuel injection system.

1 35616-V

CONNECTOR TEST ADAPTER KiT

Used for making electrical test connections in
current Weather Pack, Metri-Pack, and Micro-Pack
style terminals. The secondary ignition spark tester
part number J 26792 (ST 125) and injector circuit
test light J 34730-2A are included in this kit.

J 26792

SECONDARY IGNITION VOLTAGE TESTER

Used for checking available secondary ignition
voltage. Also called an ST 125. This spark tester
is packaged in the connector test adapter kit
#) 35616-V.

4-28-93
NS 14432
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J 39764/CTI234

MANIFOLD ABSOLUTE PRESSURE SENSOR TESTER

Allows accurate testing of the manifold absolute
pressure sensor. The tester compares the output
voltage signal of the vehicle sensor to the tool’s own
calibrated standard sensor.

J 39194-V

EXHAUST OXYGEN SENSOR WRENCH

Used to remove and install the oxygen sensor which is
used on this system.

FUEL INJECTOR TESTER KIT

Connector harness adapters from twist lock connector

to:

¢ Throttie Body Injector, 700 Injector (J 39021-30)

¢ Port Fuel Injector (J 39021-20)

* Injector Switch Box (J 39021-10), for testing Port Fuel
Injectors without removal from VAZ Port Fuel In-
jection engines.

EXHAUST SYSTEM BACKPRESSURE TESTER

Used to test for plugged or restricted exhaust system
components, particularly the catalytic converter.

TORX FASTENER REMOVAL/INSTALLATION KIT

Torx fastener removal/installation tool kit, for fuel
system components.

@ J 39763/CT1222DM

IDLE AIR CONTROL SYSTEM MONITOR

Used to test idle air control motors for correct func-
tioning and proper response to commands.

4-28-93
NS 14435

Special Tools (3 of 4)

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

247



6-4 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

PLASTIC CONTAINER

Plastic container, lockable to contain all tools
mentioned on the previous pages.

TERMINAL REPAIR KIT
Contains proper tools and components to perform
reliable wiring repairs to the engine management
system wiring harness.

J 39745
VACUUM PUMP WITH GAGE
Use the gage to monitor manifold engine vacuum
S0/ 444 and use the hand pump to check vacuum sensors,
solenoids and valves.
J 35555

UNPOWERED TEST LIGHT
Used in checking wiring for a complete circuit,
short to ground, or voitage. .

. COMPLETE KIT
J39808
4-28.93
NS 14973
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