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5.

PLEASE NOTE
Throughout this book, reference is frequently
made to the use of a “TECH | SCAN" tool as a
diagnostic aid. Wherever this requirement occurs
you should instead use the “LADASCAN" and its
related test equipment as supplied in your dealer
toolkit.
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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 t¢ control exhaust emissions while maintaining
excetlem driveability and fuel economy. The electronic
contrcl module maintains a desired air/fuel ratio of 14.7
to'l. '

In addition 1o 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 2 list of the various operating

_,condmons sensed by, the electronic control module on
: '.;Ihe left, and: t.hc vanous sys:cms conuollcd on r.hc b ghi

The electronic control module has a buili-in diag-
nostic system that recognizes and identifies possibie
operational problems and alerts the driver by lighting
the “Check Engine” light in the instrumen: 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 s soon as
is reasonably possibie. The electronic control module
has built-in backup sysiems that in all but the most
severe failures will allow the vehicle to operaie in a near
normal manner until repairs can be made.

‘The assembly line daia link connector is used by the

_ assembly plant for a compuier ‘check-out of the engine
_ ‘managément sysiem. The assembly line data link is
" located in the: passcnger comparunent. This connector is
..used dunng servicing to help. diagnose the engine man-
agement System.. Rcfcr to “Diagnosis,” in Section 2"

for further details.

OPERATING CONDITIONS SENSED.

) Crankshaft Posmon

_Englne Speed
Manifoid Absclute Pressure

SYSTEMS CONTROLLED

e .ruel'Contma
o Fuel In]eclor
« Electric Fuel Pump

.
.
#® Engine Coolant Temperature
.
L ]

_ @ Electronic Spark Timing
Throttls Position- ® idie Air Controt
e Vehicle System Voitage ' ELECTRONIC ® Air Conditioning Compressor Clutch
CONTROL  fm—p] © DiagMostic .
- mopute || q"d‘“'? '9
Co AR D DugnoatacTemmal

- Intake Air Temperature -

: - Data Stream Qutput
_ ' [ Field Semce Modes
'@ Intake ManHfold Eléctric Heater
® Evaporative Emissions $torage Canister

5-27.92
NS 14324

Figure 1-1 - Electronic Control Module Operating Conditions Sensed and Systems Controlled
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1-2 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

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-
lions to carburetion. While carburetors can be modified
and adjusted {o provnde reasonable . accuracy of the
air/fuel mixrure at some operating ‘conditions, it is diffi-
¢ult for a carburetor o’ prcc1scl)« 'control the’ mixtire at
all pcssmlc operaung condmons of: an engmc ‘And gver

time,” 4 ‘carburetor may Tequire mainténance, mcludlng

careful. and prcclse ad_lustmen[s

Whilc the melh_od's 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 overal}l operation of the engine. This
method i (0 use a catalvtic converter in the exhaust sys-
tem, and cqmp Lhc cngmc wlth an electronic Fucl mjec
' t;on sysxem : :

An clcctromc fuel
meLhod of maintaining’ total ‘controlof the air
ture over all operating conditions. It rcqulrcs no ad}ust-
ments, and will maintain optimum catalytic converer
efficiency over very long periods of time. As an added
benefit, the electronic fuel injection system has no
adverse effects on fuel econemy, and actually improves
engine responsiveness a.nd 0vcra]l vehlcle driveability.

_Catalytlc Converters

. reduce- harmfui exhau
_ “bustion* proCess is-caréfully

‘very carefully and accurately metéred, in order for the
_catalytic converter to teduce harmful exhaust emissions
efficiendy. 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 ;
{“three-way” converter: It ;
lysts and a reducing : / ¢elerate a’conversion
process of hydrocarbou “carbon ‘monoxide, and oxides
of mtrogcn mto somclhmg less’ harmful

o gl. “This - means that '.
- “thé air/fuel mixture being drawn into the engine must be

wo oxidizing'cata:

- The oxidizing 'catalyéts are .plati.nurn and palladium.
They add oxygen to the hydrocarbons and carbon.

monoxide in the exhaust, 1 convern hydrocarbens to
“water vapor and carbon mienoxide o catbon dioxide.

The reducing catalyst is rhodium. it speeds up a

chemical reaction by removing oxygen from the oxides

~of nitrogen, 1o convern oxides of mtrogen to harrnless

_'mlrogen whlch makes up. the major pornon of '
- .‘f.wc brcathc _

Bccause the catalync converter needs oxygcn 1o
convert hydrocarbons and carbon monoxide, and- yet
must remove the oxygen to convert oxides of nitrogen, a.

" very careful balance of the air/fuel m1xmre_g01ng into

the engine must be maintained.

Too much remaining oxygen in the exhaust after

.combusnon (lean exhaust) makes it difficult for the cat-

alytic converter (o remove Oxygen from the oxides of
nitrogen.- Too little remaining oxygen. in the exhausi
after combusuon (nch cxhausl) makes it dxfﬁcult for me
catalytic converter to add oxygen to the carbon monox-
ide ‘and hydrocarbons. ‘Only a“careful balance of the
air/fuel mixtire will allow the catalvnc cenverter o
effectively conven all three poliutants.

The ideal air/fuel mixture for the most complete
combustion of the air/fuel mixture, and the most effi-
cient conversion by the catalytic converter of the three
exhaust poltlutants, is between 14.6 and 14.7 :'1 a:rffuel
ratio. This means 14.6- 14 7 pans air 10 i part fuel.

ery calculations.

If the engine is poorly maintained and/or there are
high concentrations of unbumed fuel in the exhaust
gases, over a period of time the catalytic converter can
become inoperative due o thermal siress as it atiempts

"to oxidize the excess hydrocarbons. Another cause of
- catalytic convener failure is the use of leadéd fuel..The
“""_lead in'the fuel will "ckly rcnder Lhe ‘catily ffec.

tive: 1f either thermal Strcs_s'or continuet
fuél occurs, the .tiny passageways'in the’
strate of the converter can’become dam aged (resmcted)
causing excessive exhaust backpressure.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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1 CATALYTIC CONVERTER 2 MUFFLER 1 . 3 MUFFLER 2

INLET

INSULATION INSULATION

UPPER SHELL

‘MONOLFTH

. CATALYST
woweR
SHELL

'CERAMIC

SUBSTRATE
COATING
{ALUMINA_}

NS 14445

Catalytic Converter and Exhaust System
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1 4 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BOLY INJECTION

GLOSSARY OF TERMS

AIRIFUEL RATIO T‘he amounit ot'alr com | 16
" - amount of fuel in: Lhe air-fuel. rnrxture See 1[50
-CHIOMETRIC RATIO. ' -

,ASSEMBLY LINE. DAT_,A LINK
output. of the electromc c’ontj'ol'

CARBON MONOXIDE - One of the polluta.nts found in -

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

ABSOLUTE PRESSURE - Lses a zero reference point
of a 1otal absolute vacuum. An absolute pressure gauge
placed inte an absolute vacuum would indicate “zero.”
If lert unconnected in a room. the absolute pressure
Zauge 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

varous barometric pressure changes. When connected

into an engine intake manifold. the absolute pressure
zauge will indicate the “air pressure” in the intake mani-
fold. With the engine siopped. this pressure reading will
equal atmosphernic pressure. When the engine is running
1t acts like a vacuum pump, and the intake manifold
pressure will be less than the aunospheric pressure. This

“engine runming” pressure readmg s dependenl on -
_Lhrottle opcnmg and engme spe d.: . ’

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

ASSEMBLY LINE DATA UNK - Used at the assembly
plamt to evaluate the engine management system, for

service (1o flash “Check Engine™ light), use of Tech 1.
_ =d:avnosuc toel, and perforrmng oLher system checks

plam test gquipment and the’ ch

This signal is wransmitted 10 the assembly line data link -  crankshaft sensor in addifiori to the related corinecting

. 'wires and the electronic control module. It is a very reli-

connecior,

BAROMETRIC PRESSURE - Atmospheric pressure. |

May also be called BARO pressure,

engine exhaust.

CHECK ENGINE LIGHT - Waﬁ"ling indicator with the’

outline of an engine, located in the instrument panel,

and controlled by the electronic control module.
liluminated 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-
ingina water pipe.

DlAGNOSTiC CODE - See SELF- DIAGNOSTlC

-CODE.

DIAGNOSTIC DISPLAY MODE - An_elébtronic_con-
trol module tmode 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

: _wuh the engine not runmng

.'.DIAGNOSTlC “TEST” TERMINAL - “B” terminal of

Y- _aia link connector, grounded to flash
Juble' code on -the Check Engme" light, '

"DIAGNOSTIC TOOL See chh ]

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

DIGITAL VOLTMETER - Digital voltmeter with at 18ast
10 million ohms per volt impedance—used for voltage
and resistance measurement in electronic systcrns.

TEM The direct 1gmuon sys- .
nvéntional distributor. and- coil. -
onsists of an ignition module and

able and cffic1ent system.

DRIVER An electromc devrce usually a power transis-
tor, that operates like a swiich; that is, it ums somethmg

[N ON-' or “OFF 1]

- ELECTRONIC CONTROL MODULE - A metal cased
‘box containing electronic circuitry which elecmc_al_ly
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 BCDY INJECTION NIVA
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' ELECTROMAGNETlC INTERFERENCE OR ELECTRI-
'CAL NOISE - An unwanied signal lmerfcnng with
) anothcr nccq:_‘.d signal: hke an-electric. razor. upscts a

[ClCVlSlon picture, or dnvmg under hlgh vollagc power
lmes ‘cause static noise in the AM radio in a vctuclc

- ELECTRONIC FUEL INJECTION - Electronic controi

medule control of fuel delivery, which in this case uti-
lizes a throttle body injection unit.

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

ENERGIZEIDE ENERGIZE When current is passed

. through a coil (energlzed) such as a solenoid, a plunger
S £} pulled or pushed When the voltage to the solenoid is

turned “OFF,” (de- -energized), a spring raises or lowers
the plunger.

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

EVAPORATIVE EMISSIONS CONTROL SYSTEM -

__Uscd to prevem gasohnc vapors in the fueI tank from
' the

rls" ctivated charcoa.l and ‘the, va'pors' are
'ngme vacuum dunng cérain operanng

."condmons “This purging action is controlled by thc 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

-)’_erl ll'l_]CCIlOl‘l L 3

'- -'HARD FAIL A term used Lo mdlcate thc electromc'

control module is presently detecting an existing mal-
function, has turned “ON” the “Check Engine™ light,
and logged the malfunction code in memory.

HIGH - A vollage more than ground ot 0. In digital mg—

‘nals, high'is “ON" and low is “OFF."

' .':__HIGH IMPEDANCE VOLTMETER . Has high. opp051-
tion; ‘the tlow of elecmcal curtent. Good for. reading . -
:c1rcu:ts wnh low current flow, such as found inelectron--
i¢ systems: Digital volmmeter meets’ these reqmrcrncnts '

while older analog “moving needle” meters do not.

HYDROCARBONS - One of the pollutants found in
engine exhaust.

_ INSTRUMENT PANEL (I/P) -
-.gages and indicator hghls 10 indicate performancc of the

IDLE AIR CONTROL - Installed in the throtde 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 maxirmum 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 1o
control its outputs.

INTAKE AIR TEMPERATURE SENSOR - The intake
air lemperature seénsor is a thermistor located in the air

" cléaner housing. It monitors air lemperature 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 to occasional open,
short, or ground.

Contains instrument

vehlclc

h KILOMETER PER HOUR A memc unit measunng
. d:smnce(lOOO me[ers) in one hour

LITER - A metric unit of capacity.

LOW - Elecirically operates the same as a ground and
may, Or may not, be connected 10 chassis ground.

"MALFUNCTION CDDE See SELF- DIAGNOSTEC
CODE ' .

. MANIFOI .‘__.-ABSOLUTE PRESSURE SENSOR - Réads
" intake manifold pressure changes, similar 10°a vatuum
. 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 pan_icular siate of operation.

. NEWTON METERS (TORQUE) A m;__m'c unit which
measures forc . S

' NORMALLY OPEN Swuch contacts ll'lat are not ¢con-

nected. or not together, when no outside forces (temper-

- ature, pressure, position) are applied.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



' -PROGRAMMABLE READ ONLY MEMORY - An _tic tool, contalmng a’microprocessor 1o, interpret the .

OXYGEN SENSOR - Morntors the oxygen contént of

1-6 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

NORMALLY CLOSED - Switch contacts that are con- A diagnostic code can be obtained from the electronic
nected, or together, when no outside forces (tcmpcra- control module through the “Check Engine™ light, or
ture pressurc posmon) arc apphed ' - with the Tech 1" diagnostic tool. This code will indicare
' . the area of the malfunction, Properly followmg ‘the
NITROGEN OX[DES OF - One of thc po].lutanzs found = workshop manual diagnosti¢ procedures for the engine
in engine exhaust. Nitrogen that comblnes with oxygen ~ management system will locate the source of the prob-
to form oxides of nitrogen. ~ - . lem. NOTE: Code 12 is NOT a trouble code, but dpes
verify that the electronic control module’s diagnostic
OCTANE ADJUST POTENTIOMETER - An ignition  ability is operational. Code 12 means “no crankshaft
timing adjustment potentiometer which is used as an  reference signal.” which is normal when the engine is
input signal by the elecronic control module. This isa  nrot running.
“dealer only” adjustment which requires use of the Tech
I diagnostic tool, and is used 10 define a spark retard ~ STOICHIOMETRIC RATIO - The ideal air fuel ratio
conditicm which allows for low octane fuel. . when all of the air and all of the fuel is bumed in the
R cylmdcr The smmhlomemc ratio is the best _
OUTPUT - Funcnons typlcally soleno:ds and relays, . *“mise between a ";ur—fuel ratio for best power, and a
that are controlled byﬂmelectromc oontrol module T 1éan dirfuel fatio-for best economy Also_ alled the
v ' Idea.l Arr—Fucl Rauo . :

the exhaust gases and generates a voltage signal 1o the For Pure Gasoline vehicles the 1dcal air fuel rauo is
electronic control module, 14.7/1.

PORT FUEL INJECTION - Injecdon is controlled by the  TACHOMETER - A device for indicating speed for

electronic control module to supply the precise air/fuel rotation,

ratio. Fuel is injecied at each cylinder near the lntakc

valve. _ o TECH 1 (ALSO CALLED TECH 1 SCAN TOOL OR
' “TECH A DIAGNOSTIC TOOL) - A hand held dlagnos--

- electronic term‘iised 1o’ descnbe the cngme cahbrauon --clectrvomc control modilé’s assembly line data link data

- QUAD DRIVER - A “chip” device in the electronic con- -

1ol module, capable of operating f ursepara =
--"Outputs can bc elr.her *{ pu

_latedf _ o

- RESISTANCE - "nié-asﬁity o & circuit 1o limit current

- unit,and a part of the enging callbramr oo - stream. A d:splay panel displaysthe €lectronic control

module’s input signals and otitput commiands. The Tech
PULSE WIDTH MODULATED Ad:gual sngnal turncd 1 is CRUCIAL for diagnosis and servicing of the fuel
“ON" and “OFF" for a percentage of available “ON- injection system.
plus-OFF™ cycle time, such as 30% “ON” and 70% -
“OFF” would be called a 30% “ON" pulse width modu-  THROTTLE BODY INJECTION UNIT - Is controlled
lated signal. by the Electronic control module to supply precise
' ' ' alr/fuel ‘mixture :mo the intake marufold The thronlc

‘ON ‘OFF.

~ contains the fucl L
. 'seénsor, ‘and- idle"dir comrol--dewcc whlch :n:gulates 1dle.'.ij o

flow; like a restriction in a water pipe. sp-ccd _ _
REVOLUTIONS PER MINUTE - A measure of engine ~ THROTTLE POSITION SENSOR - Device that tells the
rotation speed. electronic control module the current throttle position,

_ and when it is moving, the rate of throttle opening/clos-
SCAN TOOL - See Tech 1. ing.

 SELF-DIAGNOSTIC CODE - Also known as “trouble  TROUBLE CODE -'See SELF-DIAGNOSTIC CODE.

code,” or “malfunction code.” The electronic control - S T
module can detect malfunctions in the engine manage- - . VACUUM, MANIFOLD - Vacuum source is the engine.
ment system. If a malfunction occurs, the electronic S .

control module tums “ON” the *Check Engine” light,

and a two-digit code number will set in the electronic

control module’s memory.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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o VACUUM, PORTED - Vacuum source from a small
“port” in the throttie body. With the throttle closed, there
would be no vacuum measured, because the port is on
the air cleaner side of the thronle blade, and is exposed

. 10 engine vacuum only after the throttle is open.

. VEHICLE IDENTIFICATION NUMBER Appcam on a

.- plate attached to the dash.

VEHICLE SPEED SENSOR A “Hall Swuch" device
~ that sends signal pulses to the électronic control module

1""" te 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.

e WIDE OPEN THROTTLE - Refers 10 the throttle valve.

o or accelerator pedal when fully open or depressed.

B

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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1.1 ELECI'RONIC 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 opcraticnal problems, alert the driver through a
“Check Engine” light, and store a code(s) which identi-
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 internal resistance is 100 low. A
10 Million Ohm input impedance digital voltmeter is
required to assure accurate voltage readings. See “Special
Tools,” Section “8."

ENGINE
CALIBRATOR

ACCESS COVER

ELECTRONIC
CONTROL
MODULE

ASSEMBLY

NS 14453

ELECTRONIC CONTROL MODULE FUNCTION

The electronic zorntrol module controls output cir-
cuits such as the fuel injector, electronic spark timing
system, idle air contrpl, and various relays by control-
ling the ground circuit through transistors in the elec-
troni¢ 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 controb module controls the +12

“volts sent 10 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

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE CALIBRATOR

To allow one model of electronic control module (o
be used for different vehicles, a device called an
“Engine-Calibrato'r‘? unit is 'usé:d (see Figure 1.1.-3).

The engme cahbrator is located inside the clccu'onlc

control module and. has mformauan on the vehicle's
.wc:ght engine, transmlssron axle ratio and scvcral

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
10 check the latest parts catalog and Technical
Information Bulletin for the comect part number when
replacing an engine calibrator.

5 —

1 ELECTRONIC CONTROL MODULE
2 CAUBRATOR I
3 CALIBRATOR IDENTIHCAT]ON o

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 assembiy, which
- 15 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 controi algo-
rithms, the electronic control module cannot function
without the calibrator insialled.

Once the read only memory is programmed, it can-
not be altered. The read only memory is nonvolatile, and

__docs not need power 10 be rcta.med

Q_Rand_om A_ccess.MemOI.'Y'

Random Access Memory is the “scraich 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 catculate and tem-
porarily store values that will be used in other caicula-
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 crased '

- Programmab!e 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. of
used, by the electronic control module. The programma-

within the engine tor 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.

WAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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NS5 14504

- valué. resistor inside’ the electronic control mo
" measuring the voltage ‘drop across the variable resis-

Figure 1.3-4 - Coolant Temperature Sensor

INFORMATION SENSORS -
Coolant Temperature Sensor:
Figures 1.1}-4.a'_nd_ 1.1-5

The coolant temperatufe sensor is a thermistor (a
resistor which changes resistance based on temperature)
mournted 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 voit sig-
nal to the coolant temperature sensor throug

tance sensor, the électrohic control modile calculates
the engine coolant temperature. The voltage will be high
when the engine is cold, and low when the engine is hot.
Engine coolani temperature affects most systems the
electronic controf module controls. '

If a problem occurs in the coolant temperature sen-
sor circuits, afier 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 électronic control module will ¢alculate
a “substitute™ coolant temperature, based on-¢ither the
signal from the intake air iémperalure $ensor, or a sub-
stitute vaiue stored in the electronic control module’s
memory. S

A failure in the coolant emperature sensar Circuiis
should set either a Code 14 or 15. Remember, these
codes indicate a failure in the circuit, s0 proper use of

the diagnostic chan will lead to either repairing a wiring:
problem or replacing the sensor 1o properly repair a

prpblem.

h a fixed
odule. By -

3 ENGINE RADIATOR

1 COOLANT TEMPERATURE SENSOR LOCATION
2 THROTTLE BODY INJECTION UNIT

NS 14505

Figure 1.1-5 - Coolant Ternperature Sensor Location View

VAZ SERWVICE MANUAL THROTTLE BODY INJECTION NIVA
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_ Intake-Air Temperature Sensor

" Figures 1.1-6 and:1.1-7.

- The intake air témperature 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 temperaiure
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 5 volt sig-
na} to the intake air température sensor through 2 fixed
“value resistor inside the electronic control module. By
measuring the voltage drop across the variable resis-
1ance . 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
gither the signal from the coelant temperature S€NSor. of
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 10 either repairing a
wiring problem or replacing the sensor, 10 properly
repair a problem. : -

'y FILTER ELEMENT LD, NO.
7 GROMMET
3 INTAKE AIR TEMPERATURE SENSOR
' NS 14248

NS 14506

Figure 1.1-6 - intake Air Temperatura Sensor

Figure 1.1-7 - Intake Air Temperature Sensor
Location View

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

2 Pya-ps BAT 21213 amrr A



1-12 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

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

To understand this sensor’s operation, it is first
required to understand the pnncrple of absolute pressu re

-me¢asurem ent

_ Most pressure gauges when not connected to any-
thmg, indicate.a “zerp’ readzng 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 inio a vacuum chamber S

évacuated to. an absolute; total vacuum. Any “pressiire”

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.

B nearly mde open at low engm speed. -

When connecied into an engine's intake manifeld,
the absclute pressure gauge will indicate the absolute
pressure inside the manifold. With the engine stopped.
this pressure reading will equal aunosphenc pressure.

With the enigine running, its pumping action acts’ 11ke a’
© vacudm pumip, arid the iritake manifold
“less: than aLrnOSphenc préssure. Tlus ‘enigi
'pressure reading is dependent on Lhmttle 'opemng and '
engine speed ' ' .

By using an absolute pressure gauge, the electionic
control module can monitor for atmospheric pressure
changes that normally gccur with barometric pressure
changes and/or changes in altitude. This “barometric”
pressure is measured when the ignition is first tumed
“ON,” before the engine bcgms cranking. The electfonic
control module can also “update” this ba;om_e_mc pres4
sure’ reading dunng engine: operanon 3

1 SEN&OR :
r3 ELECI'RICAL CONNECTOR

65 2548-55 '

1 MANIFOLD ABSOLUTE PRESSURE sst’_da' :

" NS 14520 -

' Flgure 1.1-8 - Manlfold Absolute Pressure Sensor

Figure 1.1-9 - Manifold Absclute Pressure Sensor
Location View
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 The ma_nifold 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 simall hose

- connecting the sensor 1o the intake marifold.(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 voltage out-
put signal.

The electronic control module sends a 5 volt refer-
ence voltage to the manifold absolute pressure sensor.

.. As thé manifold pressure. changes, the 0-5 (zero 1o five)
~¥olt- output mgnal of the sensor also. changcs in d:rect
: relauonto thc pmssure ' o S

voliage, while a wide-open throttle 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 aimospheric pressure.

- By monitoring the sensor’s output signal, the elec-

-tronic contrpl module- calculates the: manifold pressure.
A hxgher pressure requires more fuel whlle a lower
- pressure requires less fuel. :

B ,:=closed r.hrottle on: engmc coastdown would pro-
duce a relatively low manifold absolute pressure output

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

If a problem occurs in the manifold absolute pres-

SuTe $ensor circuiis, after a period of time the electronic
control moduie will store a code in its memory and wm
on the “Check Engine” light, indicating there is a prob-
lem. If this occurs, the electronic control module will
calculate a “substituie” 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, s0 proper use
- of the diagnostic:chart wili léad 1o either repairing a

wiring problem or replacing the sensor, (0 properly

‘repair a problem.

The table below shows the relationship of absolute
pressure values 10 the sensor’s output signal.

|xpa | 100] s0.| 20 | 70-| 60, | 50} 40

Absolute
vaduum

Mmospiﬁric ‘pressure
at sea level

! \

gar[10|09j08l07 06 |05 0C4}03 gz2lo1] 0

4al30]20|0}o0

Sensor ol...ltpu‘l'. :
signal voltage

5-11-92
NS 14975

v {a9|aa]s8]33 |27 ] 22|17 11jes]o3]03)"

Absolute Pressure Values to Sensors Output Signals
Relationship Table
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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 throttie lever assembly.
Its function is o sense the current throtile valve position
and relay that information to the electronic control mod-
ule. Knowledge of throttle position is needed by the
electronic control module w calculate the injecior con-
trol signals (pulses). Should the throule position sensor
. sense a wide open throtte, 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 fiow, :

As the throttle valve rotates in response 1o move-

ment of the accelerator pedal, the throttle shaft rransfers
this rotational movement 10 the throttle position sensor.
When this occurs, the throttie position sensor output
voltage changes. The electronic control module will use
a rapidly increasing throitle 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 10 a 5 volt reference voltage from the
electronic control module, and the other end 10 electron-
ic control module ground. A third wire connects from a
movable contact in the throttie position sensor to the
electronic control modute, allowing the electronic con-
trol module to measure the signal voltage from the throt-
tle position sensor.

As the throttle is moved (accelerator pedal moved),
the output signal from' the movable contact inside the
throtile position sensor changes. At a closed throitle
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 should be above 4 volts,

_ Byz:monitq:ing_-me output voltage from the throttle

 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 indicae a failure in the circuit, so proper use of
the diagnostic chart will lead to either repairing.a wiring
problem or replaciiig. the sensor, to properly repaira

problem.

* The throttle position sensor is not adjustable. The

. electronic contrel module uses the lowest signal voltage

reading at idle for the zero reading (0% throtte), so no
adjustment is necessary.

1 THROTTLE POSITION SENSOR

NS 14497

NS 14500

Figure 1.1-10 - Throttle Position Sensor

Figure 1.3-11 - Throttie Position Sensor Location View

VAZ SERVICE  MANUAL THROTTLE BCDY INJECTION NIVA
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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

‘is 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 temperamre, and so on.

_ After the fuel is injected into the éngine, the exhaust gas
-oxygen sensor signal canbe used to adjust or correct the
“firel injéctor pulsewidth calculations. - I

" The ‘exhaust gas oxygen serisor is the key to-

“Closed-Loap™ 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 accuraie its fuel injector pulsewidth cai-
culations were. The electronic control module uses
information from the oxygen sensor to precisely fine-
tune its fuel injector pulsewidth calculations, based on
the inused, “lefi-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 2
variable-voltage battery. This signal voltage could be
thought of like a type of gauge, ranging from approxi-
matejy 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 onlty indi-
cating how rich or lean the exhaust is. The sensor does
not cause things 10 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 lemperature
of more than 360°C, it acts as a vpltage generator, pro-
ducing a rapidly changing voltage of between 10 - 1000
millivolss. This voltage output is dependent on the oxy-
gen conient in the exhaust gas, as compared 10 the sen-

“sor’s amospheric 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

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



1-16 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

{Refer to Following Page for Additionat Infor-
mation When Reading Text Below)

When the sensor is cold, it produces either no volt- -

age, or an unusable, slowiy changing one. Also when
cold, its internal electrical resistance is extremely
high—many million chms,

Because the sensor must be at least 360°C 10 operate
effectively, it is equipped with an intemal 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 ‘elecironic 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 ninning,
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

¢lectronic 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 staws as “OXY-
GEN SENSOR READY—NO / YES.”

When the fuel system is correctly operating in the
closed-loop mode, the sensor voltage output is rapidly
changing several times per second gomg above and
below a rich/lean “swilch poml

Oxygen Sen'sbr__Ponsoning'

Oxygen sensors can be poisoned by either the use of
leaded fuel, or assembling the engine paris with room
temperature vulcanizing gasket sealer containing high
amounts of high-volatility silicon, If the silicon volatili-
ty of a gaske1 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 lime.

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 opcn-loop and storing a
Code 13.

If the electronic control module receives a signal
voliage 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 false 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 false indication of a rich exhaust could
also include a signal circuit between the oxygen sensor
and the electronic control module that has somehow
bccorne connected to another voltage source.

Any of the Codes 13, 44 or 45 w111 causc the fuel
control system 1o remain in, or revert to, open loop oper-
atwn _

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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Normal Oxygen Sensor Voltages, and Abnormat 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 crankshafi
position. This signal is a repeating series of low voltage
electrical pulses generated by the ignition module.

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

If 1 problem occurs in the crankshaft reference signal
circuit from the ignition module 1o the electronic control

-module, the engine will not run. The electronic control

module must receive this signal 1o 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, tided “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 2 pulse type input that
informs the electronic control module at what road
speed the vehicle is being driven. The vehicle speed sen-
S0r system uses a Hall Switch to send electrical pulses to
the electronic control 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 idie air controf.

If a problem occurs in the vehicle speed sensor cir-
cuits, after a period of 1ime the electronic control mod-
ule wiil 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 circuir, so
proper use of the diagnostic chart will lead 1o either
repairing a wiring problem or replacing the sensor to
propetly repair a probiem.

1 ELECTRICAL CONNECTOR

2 VEHICLE SPEED SENSOR
NS 13180

Figure 1.1-16 - Vehicle Speed Sensor -

1 v
7 AN
AN
w'.'" B
. 13 ;’
1 CRANK SENSOR
NS 13192

4 SPEEDOMETER CAELE
S CAP

1 TRANSFER GEARCASE
2 VEHICLE SPEED SENSOR
3 WIRE TIE CABLE RETAINER

NS5 13188

Figure 1.1-15 - Crankshaft Sensor Location View

Figure 1.1-17 - Vehicle Speed Sensor Location View
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QOCTANE 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 usé of low octane fuel. This is a “dealer only”
adjustment, 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: daia 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 1o be used, the dealer would
use the Tech 1 diagnostic tool o adjust the potentiome-
ter for some appropriate vajue of less spark advance, o
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
00

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
cenlicr.

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 memoty and twm .-
. “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
s retard. to-accommodate. the lowest d
"a substituté value stored in the electronic control mod-

tarie fuel, based on.

ule's memory.

A failure in the octane adjustment potentiometer cir-
cuits should set a Code 54. Remember, this code indi-
caies a fatlure in the circuit, so proper use of the diag-
nostic chart will lead to either repairing a wiring prob-

.lem or replacing the potentiomeler, 1o properiy fepair a
- problem. ' '

N5 14495

Figure 1.1-18 - Octane Adjustment Potentiometer

1 OCTANE ADJUST POTENTIOMETER

NS 13198

Figure 1.1-19 - Octane Adjust Potentiometer
Lecation 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 originaies at the instrument panel air

conditioning switch, but must pass through several tem-
perature and pressute switches before arriving at the
electronic control medule. The electronic control mod-
ule uses this signal to © adjust the idle air control posi-
tion to compensate for the additional load placed on the
engine by the air conditioning compressor, and then @
energizes the air conditioning control relay, 1o operate
the air conditioning compressor. :

VAZ SERVICE MANUAL THROTTLE BQDY INJECTION NIVA
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1,2 FUEL CONTROL SYSTEM
GENERAL DESCRIPTION

The basic function of the fuel control system is o
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 throtle 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 throttie 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 returmn line.

The injector, located in the throitle 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 fining

¢ Throttle body injection unit
- Fuel injector

- Fuet pressure regulator

- Idle air control valve

- Throttle position sensor

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

6 FUEL RETURN LINE

4 FUEL FILTER

S FUEL PRESSURE TEST FITTING
{PART OF SPECIAL TOOL J 3897 2-V)

NS 14682

Figure 1.2-1 - Throttle Body injection Fuel Supply System

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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 FUEL SYSTEM _ELECTRICAL cmcuns
: F:gure 1 2- 4

"¢ tric fuel pump is operated by the fuel System rel
 relay -also supplies +12 volts to the fuel 1n_|ector The .
- . relay is controlled by the electronic control module,

ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 1-21

FUEL PUMP
Figure 1.2-2

The fuel pump is an elecmc 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
“fuel filt ' th_rome body injection unit. -

"_bove the. ‘regulated pressure is routed

; ' Lhmugh i'h'é'pressure regulator in the thiottle body injec-
" tion 2ssembly, to the fuel tank through the fuel return

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 °

-Frgure 1.2-3

_ *“The: fuel ﬁltcr is mounted in the engine c0mpart- .
: mem under the spare tire. The filtér is located in the fuel

pressure (supply) line, between the fuel pump and the

throtile 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 particies in the fuel that may damage the injection
system.

In'order 10 properly contml the fuel supply,

NS 14511

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 refay 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
tuming from the crankshaft position reference signai,
arid turn the relay “ON™ again to run the fuel pump,

N5 14978
Figure 1.2-3 Fuel Filter
S ELECTRONIC -
" PUsE Z (RED) - CONTROL
BRI < MODULE
FUEL SYSTEM
1 RELAY CONTROL |
e
S +12V
“SYSTEM
CRELAY ) /E
red connector| 1
| iyt - | T pmmmm et
i 170 . {
]~ e
UNECTOR, | CONNECTOR |

FUEL PUMP

9-15-92
NS 14685

Figure 1.2-2 Electric In-Tank Fuel. Pump

Figure 1 24 Fuel System Flectrical Grcwits
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THROTTLE BODY INJECTION UNIT'
Figure 1.2-5

Fuel is delivered into the engme by a throte body
. injection unit. The throtle body injection unit, Model

700, is located centrally on the intake manifold, and
consists of two major assemblies:

1. A Thronle Body, with 2 throttle valve connected to
the accelerator pedal hnkagc 10 control air ﬂow

2. A Fuel Meter Assembly, wuh an 1megrai fuei pres-
sure regulator and an electrically actuated fuel il‘ljcC-
tor, to supply the required fuel.

Other important assemblies located on a throttle
body injection unit include a throtile position sensor,
and a device for idle control, the idle air control valve.
The throttle body portion also contains ports located In
the throitle bore (above and below the throttie vaive),
which are used to generate the vacuum signals required
for operatien of the manifold absolutc pressure sensor
-and the evaporauve emiss:' T15SI¢

FUEL FILTER
ALOCATED

TEST FITTING
{PART OF TOOL

UNDERNEATH 138370V)
SPARE TIRE) _
TO
THROTTLE
S BODY . -
INJECTION UNIT

NS 13190

“includes a diagnostic test fitting: ‘During.
. _-nng is lemporanly installed in the fuel.press
‘line at the outlet fitting of the fuel filter: This fit mng pro-

Figure 1.2-6 - Fuel Pressure Diagnostic Fitting

Fuel Pressure Diagnostic Fitting

Figure 1.2-6

Some diagnostic service: procedures requ:re that a
fuel pressure 165t be perfonned;_' Special 100 '-38970-_

vides a convenient location to connect a fuel pressure

- gauge, to determine the fuel pressure being delwered 10

the fuel injector.

9P 1172-AS

Figure 1.2-5 - Model 700 Throttle Body Injection Unit
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.- hold-current of 1 ampere aritil ¢ . above th
“OFFE." This allows a fast pull-in of the'solenoid during - spring tensi
um:"ON™ and a low energy holding 'state which pre:  prassure ;
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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 vaive
- 10 come off the valve seat permitting fuel to flow
* througha fine screen filter to the atomizer or spray noz-
~ zle. The fuel, under pressure, is directed in a conical

spray partem at the walls of the throttle body bore above
the throtde valve. When the electrical pulse is compiete,
the electromagnet is deenergized, and the spring-loaded

- ball valve closes, shutting “OFF™ the fuel spray.

The injector when wrmed “ON™ (energized) by the

- electronic control module has full system voltage

applied 10 the solenoid coil until the current rises to a

reference level of 4 amperes. Current regulation by the -

electronic control modul¢ then takes ov

venis the selenoid coil from overheating. Thi$ current
limiting featurs is used due 10 the low resistance of the
throttle body injection 700 fuel injector solenoid coil.
Nominal resistance is 1.52 ohrms £ 0.1 ar 22°C.

- and inilet: pressur
. ra > design limit ov

Fuel Pressure Requiator
Figure 1.2-7

Fuel is supplied 1o the throttle body injection unit
from 2 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 firel bome
solids. ~ - : :

A diaphragm contrelled flow. valve within the fuel
meter assembly maintains fuel pressure within specified
limits. Regulation is achieved by balancing fuel pump
pressure against the presel 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 returriing back to-the fuel tank is stopped,
' sute:is allowed to.increase. Fuel pressure
limit overcomes the pressure regulator
on, pushing open the valve 10 bleed excess

pressure into the fuel return ling. .

Fuel flow calibration is based on holding the sys-
temm’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.

LR R 5 L

1 FUEL INJECTOR
2 FUEL METER ASSEMBLY

3 PURGE FILTER

4 INLET AILTER

§ THROTTLE BODY ASSEMBLY

6 PRESSURE REGULATOR COVER
ASSEMBLY ~

7 PRESSURE REGULATOR SPRING

8 PRESSURE REGULATOR
DIAPHRAGM ASSEMEBLY

A FUEL INLET
8 FUEL OUTLET

98 D415-SYHP

Figure 1.2-7 Fuel Injec't'or 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:inj ector timing. An injector control

_signal conisisting of a'series of “ON” and “QFF" pulses

originates from the electronic control module in .

response 1o engine fuel needs. This series of pulses is

usually synchronized with engine speed signal (crank-

shaft reference) pulses that are sent 10 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
fue! into the throttle bore just above the throttle valve.
Since fuel pressife is hield constant by the regul
" the volume of fuel flov e T T
-limie that. the injecto
frequency (rep

titioti rate) of the ‘applied pulsés. By
varying the pulse width, the electronic control -module
maintains the optimum air/fuel ratio. increasing the
pulse width resulis in a greater fuel flow (enriched
air/fuel ratio). A reduction in pulse width decreases the
fucl fiow resulting in a leaner air/fuel ratio. The repeti-
tion rate is generally determined by engine speed. The
electronic control module initiates injéctor pulses by
monitoring engine speed from a crankshaft position ref-
erence signal 10 the- electronic control module from the
~ ignition system. - o '
~ The electronic control module modifies pulse width
10 meet the changes in engine fuel demand (such as cold
stants, altitude, acceleration, deceleration, et cetera).

1 THROTYLE 8ODY
2 THROTTLE POSITION SENSOR (TPS)
3 THROTTLE VALVE

' 8P 03165Y

Figure 1.2-8 -
 The throttle position sefisor is a part of the throtde”
body injection unit. It is mounted on the side of the

Cireuits >

Figure 1.2-8 Thiottie Position Senso

throttie body opposite the throtle lever assembly. As the
throtile valve rotates in response 1o movement of the
accelerator pedal, the throttle shaft transfers this rota-
tional movement to the throttie position sensor. When

this occurs, the throttle position sensor output signal
-voltage changes. More information about the throttle -

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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IDLE AIR CONTROL VALVE
Figure 1.2-9

The idle air control valve assembly consists of a
. Iwo-coil, bi-polar stepper motor connected 1o 2 tapered
pintle valve: Seated in the idle air bypass channe] of the

- throttle body injection unit (Figure 1.2-9), the idle air

control valve pintle-extends or retracts in response to
control signals. supplied by the electronic control mod-

ule. The-idle air control valve adjusts idie speed by con-

trolling the amount of bypass air around the closed
throttie valve,

When fully extended (seated = zero (0) steps), the
pinde valve blocks the flow of bypass air around the
throttle valve. Retracting the pintle allows bypass air to
flow in propornion to the number of steps the pintle

- moves-away from its seat (fully retracied = 255 steps).

- .Since 1he electronic control module can command

.- the idle air: control valve to' move any number of steps
(0255 from fully extended to fully retracied), the vol-

ume of idle bypass air (and ultimately, engine revolu-
tions -per minute) is adjusted to meet closed throttle
engine loading,

Closed throtule desired engine speed (in revolutons
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-
ue, 2llows an increase or decrease in idle speed as
engine conditions warrant. : e

Besides controlling idle speed, the idle air control
.valve -helps t¢ reduce ernissions. When the thratile is
closed during vehicle deceleration from road speed, the
idle air centrol vaive allows an increased bypass air
flow 10 go around the closed throttle valve, producing a
leaner air/fuel mixture. This reduces hydrocarbon and
carbon monoxide emissions that occur during rapid
throtile closing,

There is no direct signal to the tlectronic control

~module as 10 the actual position of the idle air control
- valve. The electronic control modulé “resats” the idle air
-.control vaive each. time the ignition is turned “OFF"

This is accomplished by causing the idle air control
valve 1o fully extend to 2 seated, shut position (0 steps)
afier 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 z calculated number
of steps, to allow sufficient air for subsequent engine
starts,

|
-

—
e
ﬁ—_.___

T
i

t FUEL METER ASSEMBLY

2 THROTTLE BODY ASSEMBLY
3 IDLE AIR CONTROL VALVE

A FILTERED AIR INLET

B PINTLE

C THROTTLE VALVE

U ELECTRICAL INPUT SIGNAL

9P 0417.5YHP

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

‘The NIVA 1.7L: throtde body-injection engine man-
agement sysiem uses what is ¢alled a “speed-density”
method of catculating the correct fuel requirements, {or
any engine operating condition. An air/fuel mixmre can
be expressed as an air/fuel ratio.

in order 1o 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 otal 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 throttie
body fuel injection system, is fiued onto a dynamome-
ter. Then, the engine is run at ail possible combinations
of engine speed and load.

~ While this test is being performed in the laboratory,
information is beirg entered into a jaboratory comput-

_er's memory about actual engine ‘speed, intake manifold
absolute pressure, and intake air temperature. (These

22

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
“Jookup tables” of information are developed in the
memory of the laboratory compuler. One of these 13
called a “volumetric efficiency™ lookup table, and 1is 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 1ift, 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, pius knowing the air density of the avail-
able air in the intake manifold, it is possible 10 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
specd, the vehicle's electronic control module can calcu-
late engine airflow.

Now, on any vehicle equipped with exactly the same
lype 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 2 part of that engine.

VAZ SERVICE MANUAL THROTTLE BODY INIECTION NIVA
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SPEED DENSITY CALCULATION

- As described previously, to calculate the alrﬂow
gomg into the vehicle’s engine, the elcctromc control
module uses two factérs—engine speed and air density.
Engine speed is obtained directly from a signal coming
from the ignition module. The second factor, air densiry,
is calculated from two other sensor input signals.

Speed

The engine speed signal comes from the ignition
system, and goes o the electronic control module on its

‘cranikshaft reference input signal circuit, The electronic .
control module uses this information to determine the .
““engine speed" Tfactor for fuel and ignition management. |
Ttus engine ‘speed mgnal is the single most imporiant
input signal to the electronic control riodule. 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 tightly 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 atmospheric pressure, air temperanre, and-
- ‘throuling 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 pmper
air/fuel ratio.

The manifold absolute pressure sensor monitors the
actual intake manifold absolute pressure which results
from changes in engine speed and thromling, and atmos-

- “pheric pressure. Thc manifold absolute pressure sensor.

§en_ds. [

: ___'rnom rand mdrc ‘oxygen, __Wh:le lower pmssure means -

fess air and less oxygen.

" As intake manifold pressure increases (such as dur-
ing wide open throitle), 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 ll'leC[Cd by -

mcreasmg the injector pulse width.

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

To complete the air density factor, the temperature
of the i mcommg 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 hoter air

- has less oxygen.

- Located into the undemeam side of air cleaner, the -
mlake air _temperature sensor constantly measures the

temperature of the air entering the intake manifold and
converts the temperature into an electrical sigral sent to
the elcclromc control modulc

These three input signals engine speed, manifold
absolute pressure, and intzke air temperature, are the
major determinants of the “engine running™ aif/fuel
mixture delivered by the fuel injection system. The
remaining sensors provide electrical inputs 1o the elec-
tronic control module which are used for minor modifi-

_cation of the air/fuel mixture, as well as for other elec-

wronic 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 2ir density
factor should help explain why the engine seems to be

less, powerful at high altitudes than when operated at sea.
|

is less available oxygen in the less dense air

possible level.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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- \nmdes' ‘The sarre holds true for a hot
-day compared 10 a°cool day. Needless to say, most
‘record holders of vehicle speed records_have recorded.
.heir-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
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MODES OF FUEL CONTROL OPERATION

As discussed previotsly 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 (0
the electronic control module. For a four cylinder
engine, these crankshaft reference pulses (and synchro-
nous injector pulses) occur wwice per crankshafi revolu-
tion (Figure 1.2-10).

The elecironic 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 “injectof pulse 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 10 determine how much figl the engine needs. The
fuel is delivered in'one of two different methods; either
synichronous: 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 crankshafi reference pulses) is the
most used method of fuel delivery. Asynchronous fuel
delivery is primarily used when extra fuel is required
due to rapid throtile opening, as seen by the throtile

‘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 comtrolled, and
are described in the next few paragraphs.

Pulses From Direct Ignition

Crankshaft Reference
System Module

Injector pulses .
¢ synchronized with <

-
-

crankshatt pulses. - &

{E, repetition rate i
. X L .1

 SYNCHRONOUS

“Injector Pulses

-

-

Pulses From Direct

Crankshaft Reference
Ignition Systern Module

PULSE WIDTH - injector “ON~ or apen time. _ Né 12473'%
Figure 1.2-10 Crankshaft Reference -AND- Injector Pulses - SYNCHRONQUS Fuel Delivery
5-27-92

| I —

As often as every 625 H
i rmitliseconds !
| and NQT SYNCHRONIZED |
i with crankshafl 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 umed ° ON the :lccuon
ic conirol module will tum “ON" the fuel system.zelay

for two seconds, .and ‘the fuel pump w1lI ‘build | uppres-
stire 6 the throttle body injection unit. The' electromc_

control module checks the coolant temperature sensor to
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 ¢ engme 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 ¢lectronic control module
holds this pulse width as long as the throtle position
sensor input indicates the throttle is nearly wide open
(morcl than 85%) and rcvoluuons per mmule are beiow
420. : . . .

If the throttle is. held w:de '0pen'while attemptmg'
to make g- normal start with a non-flooded engine,
. 'the engine may not start. A 26:1 air/fuel mixture may E

not be enough fuel to start a non-flooded engine,
especially if it is cold.

Run Open Loop Mode
After the engine is running (revelutions per minule

“more than 420), the elecironic control module will oper-
* ate the fuel conirol system in the * 'Open Loop™ mode. In -
- ‘Open Loop,” the eletronic 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 inputyand
these sensors: manifold absolute pressure, intake air
temperature, coolant tempcraturc and throttle position

SENnsOrL

In "Open Loop,” the calculated pulse width may
give an air/ffuel ratio other than 14.7 to 1. An example of

this would be when the engine is cold, because a richer

mixture is-nceded 10.ensure gobd driveability.

: The syscem w1H stay in the “Open Loop™ ‘mode unul- :

all the following condmons have been met:

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

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

3. The engme has been running more than a period of

: '_'.'umc since the engine was started. The time can

.. vary between 6 secords up 105 minutes, based on-

. the coolant temperature when the engine was star-
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 1o modify and
precisely fine tune the fuel pulse width calculations in
order to precisely maintain the 14.6 10 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 1ooks at rapid
increases in throttle position and manifold pressure, and

" provides extra; fuel by increasing the injector pulse

width, If lhe increased fuel réquirements are great

- ¢énough due. 10 rapid throtile opening, the electronic con-
- ol module may add extra asynchronous fuel injection

pulses between the synchronous injector pulses that nor-
mally occur once per crarkshafl position reference
pulse.

The acceleration enrichment mode is for transit_ioml

{when the Lhrome is mowng) fuelmg needs only

. _Power Ennchment Mode

The eleczromc comrol module momtors Ihe t.hronle.. o
posilion sensor and- engine speed to-determine. when. -

maximum engine power is being requestcd by the dri-
ver. Maximum engine power output requires a richer
mixiure (more fuel) than 14.7 to 1. When the power
enrichment mode is active, the electronic control mod-
ule changes the air/fuel ratio to approximately 12 : L.
When this mode is active, the oxygen sensor signal is
ignored, since its signal would be indicating a rich
exhiaust. The status- of this moede can be observed usmg
the Tech 1 dlagnosuc tool.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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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 throttie 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 Dece!l 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 4ALL these.

conditions are méet: .

Coolant iemperature above 44°C.
Engine revolutions per minute above 3150.
Vehicle speed above 42 km/.

Throttle is closed.

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

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

T

o

When decel fuel cut is in effect, ANY one of Lﬁcfs;: :

can cause injection pulses 1o restart. -

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

Manifold absolute pressure inpul indicates some

engine load (more than 25 kPa2).

5. Clutch is determined to be “de-cluiched,” or disen-
gaged. This can be determined if the engine revolu-

tions per minute is dropping very rapidly. '

s

Battery Voltage Correction Mode

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

e 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 puises
are not delivered if the electronic control module
receives no crankshaft reference pulses from the 1gnition
module, which means the engine is not running.

. The Fuel Cutoff Mode is also enabled at: _
e - High engine speed, as an overspeed protection
~ - for the engine. When fuel cutoff is in effect-due
to engine speéd of more than 6,500 revolutions
per minute, injection pulses will resume after
engine speed drops below 6,300

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

i



aih,
ot

08
* _

ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 1-31

Adaptive Adjustment of Fuel injector
Pulsewidth :

Adaptive leamning is. the ability of the on-board
computér to measure the rcsults of its calculations and
output’ commands. and thén remember and act upon its

.most recent operating experiénce. The electronic control

‘module uses thlS remembered information (o “learn
from experience,” and 1o make adjustments according 1o
what it leamed,

As an example, with respect to “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-
aiely adjust the injector control pilse width richer
(“Closed Loop Fuel Adjustment”) 1o correct for this

_exhaust condition, and after alength of time ‘will trans-
fer this adjustment value into memory (‘Memory Fuel
. Adjustment ). The electromc control module will use -
this adjustment in its injector pulsewidth caIculauons-

um:l the fuel pressure problem is repaired.

After repairs have been performed, the electronic

_control module will eventually releam to the original

preprogramnied injector pulse width. The Closed Loop
fuet adjustment, using the oxygen sensor signal, updates

' or, _relcams _Lhe_memory fucl ad_;ustmcm value, when

g in. xhc_ “Closed

and ‘Closed Loop™ fuel control. However, the memory
fuel adjustment value is vpdated, or “releamcd only in
“Closed Loop.”

Adaptive leaming i$ an on-going process that con-

tinues mmughout thc life of the vehicle.

' _.-Closed Loop Fuel Ad;ustment
- Closed. Loop: fuel adjl.lsl:ment represcms 3d_]l.lSImen[S

eclor pulse width caiculanons, based on

“Closed Loop™ mode.

" When the engine is first started, the electronic con-
trol module will control the fuel injection pulse width in
the “Open Leop” 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 “Stan” tool.

Mcmory fucl adj jllSUTlCI'II is used durm"g' both "Open '

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 constantly monitor the oxygen sensor signal, so that
the electronic contro! module can calculate and/or modi-
fy the fuel injector pulse width with greater accuracy
than in “Open Locp.”

The “no correction 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 injecior

pulse width is being decréased, thus removing fuel. The
nomal pperating 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 pulsewidth 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 nch, the
~“Closed ‘Loop fuel adjustment™ will reduce the injector
. 'pulscmdth until it-detects a lean exhaust. If the Closed

Loop fuel -adjusiment continues to 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 vntil it reaches its limits of control.

The calibrated limits of Closed Loop Fuel Adjustment
are set (o allow (from the original calculation) no more
than +63% of additional pulsewidth, or 10 reduce
pulsewldth bya maxlmum reduction of —54%

" “These changes in Closed Loop fuel adjustmcnt'
occur. only during: “Closed Loop™ fuel comrol and are
) used to: updatc lhe “Memozy Fuel Ad Justmcm o

“ the’ oxygen sensor input signal to the electronic control -
module, when the fuel control System is operanng in the

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

v



1-32 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

Memory Fuel Ad;ustment

“Mcmory fuel ad)ustment” is a pomon 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 ad]US[-
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 adjusi-
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™ memaory value is
0%, with normal ranges of adjustment being between
—10% and + 10%. . :

_ The calibrated: hmlts of Memory Fueél Adjustment are
set 10 allow (from the ongmal calculation) no micre than
+50% of additional pulsewidth, or to reduce pulsewidih
by a maximum reduction of -38%.

Memory fuel adjustment provides the electronic
control module with the ability 10 make semipermanent
changes$ 10 i1s injector pulsemdth calculations, to com-
pensate for normal changes or “build tolerances” in the

nents. -

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

If the fuel pressurc 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 100 hlgh ahe actual
“delivered fu€l from the injector: would increase, even
though the pulsew:dth stayed the same .

If the fuel controi syslem. were. Operaung in the
“Closed Loop™ mode, the “closed loop fuel adjustment”
value would immediately decrease to less than 0%,
maybe (for example) to ~15%, 1o decrease the injector
pulsewidih. 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 allowabie limit (-54%) if
there is a continued rich exhaust. 1nd1cauon (This exam-
ple could be a reat situation, if for any reason the * ‘return
fuel’” line, needed 1o retum excess fuel pressure back 10
the fuel tank; were 1o 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 fusl injec-

‘tor pulse width.for @ period of time. After a period of

time has eIapsed and the Closed Loop fuel adjustment
value has remained low, the memory fuel adjustment
will decrease a small amount to (example) -S%, and
wait 10 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 “meniory fuel adjustment” will continue to
mové-down toward its calibrated minimum limit
(=38%).. atternptmg 10 opurmzc the am‘fuel mixwre 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 100 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

: . I it 3 A -
operating charactensucs of all thc fuel handlmg compo- : _%hopefu end result is that tfe “Memory Fuel Adjust

ment” value’ might go down'to —25%; and’ lhe “Closed

g 'Loop Fucl Ad_lustrn nt“ would rcrurn to 0%

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

If clthcr thc Accelerauon Ennchment P0wer
Enrichment, or Decél Fuel Cur. modes are in effect, the .

" elecironic 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
thal the memory fuel adjustment will not try 1o cormect
for the commanded richness or leanness of ary of these
three normal modes of fuel control.
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Memory Fuel Adjustment Cell
F;gure 1.2-12

The mernory fuel ad;usr.menz funcuon of the elec-

tronic control modute is divided up into two different

arranged by boundaries of engine Toad

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 spéed table, shown below. Each region is
_inigally calibrated to a memory fucl adjustment value of
- 0%. A value of 0% in a given cell indicates no fuel

adjustment is needed for that i 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 fue! injecior pulse width) 16 compen-
sate.

Conversely, a lower number, for example —5%. indi-

.cates that the electronic contro] module has seen a rich

exhaust indication under those load conditions, and is
subtracting fuel (decreasmg fuel injector puise width) to

'compensate

The_ clcctronic 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 o 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 efectronic control module’s “10ng term memo-

Ty power supply is disconnected, as when the negative

..bauery cable is dxsconnectcd 10 clear any stored diag-
-NOStic LrOuble codés. : :

“|EngineLoad - <ol cel <l
. o Manlled_ o ogr;dary . bo_undary boundary
e Pressure S . : :
e hi Celf 12 (28) Cell 13 (29) Celi 14 (30) Celi 15 (31}
' igh load 0% 0% 0% 0%
80 kPa -, cell boundary
- medium high.load Cell 8 (24) Cell 9 (25) ~Cell 10 (26} Cell 1_‘! 27
_ ' e 0% % 0%. - S 0% -
-'68 kPa o 4 T TR ST e . = cell boundary
= . mea:um !aw Ioéd'" el (20)” ell>:(21) | £ -'_-'-C'el.-i..’5_i(?-_.'2'}_ Al cell7y |
__,?":, ; .. ] I_: B o ) 0% ..‘ : | - -Q%‘ o '08’0_' . ._. ] .
E- | | cetto (18 Ccelf (17 Cell2(18) Cell 3(19) ' -
£ low load 0% 0% . 0% 0%
w Y Y Y Idie cells
| - Celt 32(34) | cell 33 35)
Engine Speed — 1,650 2,800 3600 | o% 0%
- - Air cond. - Air cond.
ON OFF
T - | gold cell numbers 0-1 5,32,33 éfé with ‘evaporative ermissions canister "ON"
fr.é ‘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 1o 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 15
operating in, the electronic control.moduie will read that
cell’s particular memory fuel adjustment value, and
adjust the fuel injector pulse width 10 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
woyld have been high, and the electronic control miod-
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 to compensate for

If you suspect a driveability problem associated
with a rich or lean condition, then use the Closed Loop
fuel adjustment value 10 see what the fuel control sys-
tem is doing at the present time. Use the memory fuel
adjustment to identify what the system has “learned”
over g greater period of time 1o compensate for the con-

“dition. Use the memory cells to determine if the fuel

control sysiem 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 par throtile, look for components that
would cause problems in these areas.

the lean exhaust.

cell 1228 | Cell 1329 | cell14130) | Cell 1531)
THN% [ +ve% L W% ) 0%
cellg(2a) | Celio@s) | Celt10(26) | Cell 112D -
+16% +33% +18% ) +10% .
Celt 4 (20) Cell $(21) Cell 6 (22) Cefl 7(23)
+a% +15% +13% +21%
Cell 6 {16} Call 117} Cell2(18) Cell 3(19)
+B% +20% +14% +22%
Cell 32(34) | Cell 33(35)
+10% - +id%
52792
NS 14678

Figure 1.2-14 - Example of Lean Exhaust -~ Al Cells

Cell1228) | Cell13(29) | Cell1430) | Cell 15(31) Cei12028) | cett13(29) | cel1a@o) | cenisgm
"% +1% o | ow | Tew 4w | ew 3%
cenga) | celo2s | cel100e) | cen11@n targed | celon” | icetope | celiten
+1% 0% 0% . | 1% B B S A L
o) | ceisen | cmeen | carey || caraeey | carsen | cansen | vy
+A% -1% 0% +2% A% -1% 7% -20%
celio(iey | celrn | cenzas | celz(9) cellots) | celli(in | cell2018 | Celt3¢19)
0% +3% +1% -2% -10% -30% -13% -2%
Cell 32(34) | Celt33(35) Cell32(38) | Cell3339)
+1% -2% -12% -24%
' 5-27-92 5-27-32
N5 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 ¢nergized, the
. purge Valve is open, allowing the fuel vapor to enter the |

* .intake manifold. When the vaive 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:1ime. Air is drawn .into-the, canister. - . . .
- '_..'-;thmugh the air inlet port (Figure 1.3-1). Thc air mixes
- with the vapor and the mixzure is drawn into the intake
. manifold.

OPERATION
The electronic control module operates a pulse

~width modulated .solenoid valve, which controls intake
- manifold vacuum 10 the charcoal canister. The solenoid
i opened and closed 16 limes a second (16 HZ) 10

: ﬂow'_:'l‘_hxs is electronic. contro
commiled and. may occ "

1 £ne K
' 'thc ab:hty 10 dlsplay the pulsc mdth modulated control

. signal, in percentage of duty cycle “ON-Time.”’ Zero
- percent (0%) would indicate the canister is NOT being
~purged of fuel vaper, 100% would 1ndlcate maximum
_purge is taking place. .

© The electronic control module mms “ON" Lhe solc- '
.noid valve and allows purge when: -~ -

‘e .Engine coolant temperature is more than 80°C
©® Fuel control system is operating m ‘Closed Loop™

mode.

ELECTRICAL SIGNAL

© 10 PURGE VACUU\ B '
AR INLET QL
NOR )

FROM FUEL TANK-——p &=

NS 14455 |

Flgure1 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.

¢ Throttle position is more than 2%. Once energized,
throttle position will not be a factor unless more
than 99%. Then the wide open throntle indicator will
de-energize the canister pu rgc solenoid.

.-RESU LTS OF INCORRECF OPERATION

e, tallmg and poor dnveablllty can. be' :

- Ma].funcuonmg purge solen01d
~ Damaged canister.
~ Hoses split, cracked and/or not coariected to the
proper wubes.
- Pinched or plugged hosc

VISUAL CHECK OF CANISTER

¢ Solenoid property mounted and O-nng in place.

¢ Cracked or damaged, replace canister.
. Fuel ]eak:ng from bottom of cams[er replace canis-
ter and check hoses and hose rouung

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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1 CANISTER PURGE
SOLENOQID

2 CANISTER

NS 13195

Figure 1.3-2 Canister Purge Solenoid

LT- T - S - L T S T ]

COLD AIR INTAKE
AIR ALTER

THROTTLE BODY INJECTION UNIT

FUEL SUPPLY
CANISTER PURGE

ROLLOVER FUEL SHUT OFF VALVE
TANK PRESSURE RELIEF VALVE

SEPARATOR
AlIR OUTLET PIPE
FILL PIPE

n

12
13

14
15
16
17
18
19
20

ELECTRIC FUELPUMP .

FUELINLET TG THROTTLE BODY INJECTION UNIY

FUEL RETURN FROM THROTTLE BODY INJECTION UNIT .
TANK PRESSURE CONTROL VALVE -

FUEL TANK VENT TO CANISTER

CANISTER

FRESH AR IN

CANISTER ELECTRONIC VALVE

FUEL RETURN

HOT AIR INTAKE
NS 14429

A7

Figure 1.3-3 Evapaorative Emission Control System
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1.4 DIRECT IGNITION SYSTEM
GENERAL DESCRIPTION

SYSTEM OPERATION
The direct igniton system does not use the conven-

tional distributor and ignition coil, This ignition system

consists of two separate ignition coils, a direct igniton

. 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 ignition timing is
totally electronically controlled.

A distributorless ignition system such as this one

© . uses & “waste spark” method of spark distribution. Each__-
. cylinder is paired with the cylinder that is oppesite it .~ -
- {1-4 or 2-3). The spark occurs mmultaneously in-t
o cylinder com:ng up on the compression: Strok;. and m Ihe,__
cyhnder commg upon. the exhaust Slrokc.. S

The cylinder on the exhaust stroke r'cquir_e's very lit-
de 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

- fire, even though the spark plug.lead from the same coil
+. v is disconnected from the dther spark plug. The discon-
- .- nected spark plug lead acts. as .one plate of a capamor

.. with the engine- being 1 the other plate These two “capac-
o j-__nor platcs are charged as’d 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 Wlll f're from 51de .
j electrode to Centcr electrode - : -

olunons per m

'ignition system module controls spark timing (ignition
© module timing mode) and over 500 revoiutions per

minute, the electronic control module controls spark
timing (electronic spark timing mode).

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

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

Intake air temperature.

-Crankshaft posmon

. ELECTRONIC SPARK TIMING

F.'gure 1.4-1

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

* Crankshaft Reference Input Signal - Circuit 42.

-/ The-crankshaft sensor generates signals to the igni-
tion module, which results in reference pulses being
. .sent 10'the electromq control module. The electronic
- .control module nses these 51gna1 pulses to calculate.
- crankshaft position and eng:ne speed and injector

pulse wldt.h

) Reference Low - Circuit 58.

This wire is grounded only through the module and
ensures that the ground circuit has no voliage drop
between the ignition module and the electronic con-
1rol modulc which could affcct performancc

. Bypass Mode Control Clr’CUIl 39.

"'p[_SOO revoluuons per minute, Lh:: elcctromc
ok module- apphcs 5 volts'to this ¢ircuit to

" system module to the électronic control module,
This circiit 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 calted the “bypass mode,” and
electronic control module mode, someumes called

. elecu'omc spark ummg mode -

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

*switch 'spark timing-control from the diréct ignition -

43



1-38 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

| ~ engine speed: é‘xpeeﬂsﬁfsf_}ﬁ:

44

1 IGNITION SYSTEM MODULE :

2 ENGINEMANAGEMENT SYSTEM
'HARNESS GROUND POINT - -

Ns 13187

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

e Electronic Spark Timing Qutput - 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 dirgct ignition ‘systen
-.-module-controls-th 1

bypass fmode coritrol cireuit to switch ‘the ignition

system’ to electronic comntrol module control (elec-
tronic spark timing mode). When the ignilion sys-
tem is operating in the “electronic spark timing
mode,” the output signal on Circuit 40 from the
electronic control module 10 the ignition module is
totally responsible for spari 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 crankshafi
reluctor. The reluctor is a special wheel atiached to the
front of the crankshaft with seven slots machined into it
six of which are equally spaced (60° apart). A seventh
slot is spaced 10° from one of the other slots and serves

: olunons ‘per minute, .-
- the €lectronic control module appliés 5 volis to the

NS 13200

Figure 1.4-2 Crankshaft Sensor

to generale a “synchronization-pulse.” As the reluctor
wheel rotates as part of the crankshaft, the slots change .

“the magnetic field of thé sensor; creating ‘an induced
':"O_l'{age'Ptilsc., A

~Based on the crank sensor pulses, the direct ignition
systern module sénds reference signals 1o’ the electronic
contrel module which are used to indicate crankshaft
posilion and engine speed. The direct ignition system
module will continue to send these reference puises t0
the electronic coniroi module at a rate of one per each
180° of crankshaft rotation.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA
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- 1 CRANK SENSOR

. o _ NS 12192
- 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 moduie. 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 #2/3-1gnition coil and the fifth crank pulse sig-
. nals the module 16 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 Ceil 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 alt driving conditions. During cranking, the

direct ignition system module monitors the “synchro-
nization-pulse” to begin the ignition firing sequence.
Below 500 reveolutions per minute the ignition module
controls spark advance by triggering each of the two
coils at a predetermined interval based on engine speed
onty. 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

paris 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 of ground in the electronic spark timing
outpuf circuit will-resuit in the engine continuing to.run,

:but in ignition module control mode at a calculated tir-

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-
fommance and reduced fuel economy.

How Code 42 Is Determined

" The electronic spark timing output circuitry in the

. electronic conirol module issues electronic spark timing
. output. pulses anyrime crankshaft reference. signal input
-pulses are being received. When the ignition system is
“operating in the ignilion moduie mode (no voltage on

the bypass mode centrol circuit), the ignition module

- grounds the electronic spark timing pulses sent from the

electrenic control module. The ignition module will
remove the ground path for the electronic spark timing
puises cnly afier switching to the electronic spark timing
mode. (The electronic control module commands the
switching berween ignition module and elecrronic spark

“timing maodes, via the bypass mode control circuit to the

ignition module.)

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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The electronic control module monitors its electron-

ic spark timing Output; and expects 0 se¢ no pulses on -

the electronic spark timing output ¢ircuit when it has not
supplied the 5 volts on the bypass mode control ¢ircuit.

When the cotrect engine speed for electronic spark
timing operation is reached (more than 500 revolutions
per minute), the electronic control module applies
5 volts 10 the bypass mode control circuit, and the elec-
tronic spark timing pulses should no longer be grounded
by the ignition modulé. The clectronic control module
constantly monitors its elcctromc spark liming output
circuit, and should “see’ the electronic spark ummg.

- pulses only when in'the “electronic spark timing mode.”

“cuit is grounded; there: would be no electronic spark tim-

If electronic spark timing output circuit is open,
the efectronic control module will detect electronic
Spark timing cutput pulses while agempting 1o start the
engine (in the ignition module mode) due o 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 coritrol. ‘moduie- will not. apply 'S

volts to-the bypass-mode- comro_l circuit,'and 3)"the

engine will start and run.in mc '__g;mucn module comrot

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 controt circuit,
the ignition module will switch to the electronic spark
timing mode. If the electronic spark liming output Cir-

 ‘ing-pulses for the ignition module to trigger the ignition
*_coils'with and the engine may faller, The elccuronic-con-
trol module will: .quickly revert back 10 thie ignition: ‘mod-

‘ule mode (turn. “OFF" the 5 volts.on the bypass mode

" control circuit), Code 42 will set, and the ignition sys-

45

tem will operate in the ignition module comrol mode
until the fault is correcied and the engine is siopped and
restarted.

If bypass mode control circuit is open -OR-

grounded, the lgmuon module can not switch 1o 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 ser The engme wlll start

and run in the 1gmuon modulc mode

“rect high manifold absoluie pressure ou

. 'sor circuit.

Results of Incorrect Operatlon

“Arl open or ground in the eléctronic spark timing or
bypass mode control circuit will set a Code 42.1f a fault
occurs in the electronic spark 1iming output circuit when
the engine is running, the engme 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 1n reduced performance a.nd fuel economy.

The elcctromc comrol module uscs mformauon
from the manifold absolute pressure and coblant temper-
ature sensors in addition to revolutions per minute to
calculate the main spark advance values as foliows:

High revolutions per minute .....cooee.. = more advance

Low manifold absolute pressure volts

(low engine load} ......ccovvnvveeniiiicmnneens more advance

.Clqlfi cngme: more advance _
- I'_"oi;_fi-evéluti:aﬁsi per mlnute = less advancc

Hi gh maru fold absolute pressure volts = less advance

(high engine lodd)- : ' :

HOL EREZINE .....eeeescveeeeeriviemimemrereeneenens = 1688 2dvANCE

Thercfore, detonation could be caused by incorrect
low manifold absolute pressure sensor ouiput voltage or
incotrect high resistance in the coolant temperature sen-
sor circuit. Poor performance could be caused by incor-
1'-.voltage or'

incorrect low resmtance in me coolant‘-"
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1.9 ELECTRONIC CONTROL MODULE-
CONTROLLED INTAKE MANIFOLD
ELECTRIC HEATER

GENERAL DESCRIPTION

An 1nlake manifold electric heating . elcmenl (Flgure

1.9-1):is used-on the 1.7L throte 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 a2 more
uniform fuel distnibution which aids cold driveability,
and reduced exhaust emissions.

The heater is self-current limiting; as its temperawre
increases, its resistance increases. Increased resistance

_ prevems thermal overheal. _wnh 2 possmle resultam :

“OPERATION

The manifold heater, mounted into the bottomn of the
intake manifold directly under the throttle body injec-
tion uriit, is switched “ON" and “OFF"" by the electronic
control module (Figure 1.9-2).

. The electronic controt module switches “ON" the

: heater by grounding the manifold heater . r'clay conirol
 circuit when all the f0110wmg condmons exlst

AND

. Imakc air 1emperature sensor lnput is less thdn' -

80°C.
AND

» Battery voliage is greater than 8 volis.

The above conditions arc preseni in a coid, running

engine with minimal accessory load.

e Coolam lempcrature scnsor :nput lS grealer lhdn or

equal to 65°C.-
CR
s Battery voliage is less than 6 volts
o Intake air temperature input is greater than 80°C.

The above conditions are present in a warm engine

" 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 seconds. The current requirements quickly reduce
as the heating element warmms and stabilizes at approxi-
mately 20 amps. The manifold heater is also energized
when the eleéctronic control module is operating in the
“Diagnostic Mode.” This is described in “Diagnosis,”
Section "2,

NS 14501

...Figure 1.9-1 Intake Manifold Heater

“The electrcmc conlml module swuches '."-OFF the man-.. . o

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. 1rnpnovc idle quality and wrde opcn 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 coolant tem-
perature switch, air conditioning compressor cluich con-
trol relay (relay 2), control unit relay (relay 1), con-
denser fan relay (relay 3), blower switch, the comptes-
sor and instrument panel switch.

The electronic conwol module monitors the air con-
ditioning evaporative temperatuie:cycling switch, and

the air conditioning instrument panel swiich and regu-

lates the air conditioning comprcssor load on the engine

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

+ Throttle posmon sensor ‘s above a set value or

angle., -

s Coolant ternperature sensor is above a set value or
temperature. -

e ' The load already on the engmc is abovc a set value
based upon vehicle speed and throttle position
angle.

e The engine exceeds a centain speed (high revolu-
tions per minute).

s The engine speed is t00 low to prevent a condition
that could cause the engine to stop.

Other Specaai Conditions:

“Thé electronic control module will de cnerglzc the
air conditioning clutch via the air conditioning clutch

control relay if the battery voltage is greater than 16.9

through the air conditioning comgpressor clutch control  yolis:
relay.
ELECTRONIC.
CONTROL MODULE
AR : | - '
: CONDITIONING . Mﬂ_‘il.“;_
o _ SWITCH
.28 AMP e - \ BLOWER
_ N swrrcu

— L coRDITIONIG
P T T _ A L

Alft CONDITIONING
RELAY #2 2

l AIR CONDITIONING
. / RELAY #1
B HIGH ENGINE
1 o) vicHow COOLANT :
T PRESSURE  TEMPERATURE  2-PIN AIR CONDTIONING - S _
SWITCH SWITCH HARNESS CONNECTOR S
o-......f\____.____.\._.\: = 84 GREEN _E ‘ﬁ%ﬁ%{_‘pmoume
Nl "
e AR CONDITIONING
1 ;;{_ 85 sue — 012} AL TEF
R L TIONING AR ELECTRONIC
v l CONDITIONING ~ CONTROL
HARNESS MODULE

1
'/

_":L-*_ ECONDENSOR .
2 e

COMPRESSOR
H

T 52092

48

e NS 14679

Figure 1.10-1 Electronic Control Module Controlied 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, thé throttle -

body-injection system docs 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 retumed to
the combustion chambers through an oil separator locat-
ed on the engine block near the direct ignition system
modulc

The primary circuit consists of a calibrated onf‘ ice

- fitted into the throttle body injection unit. A small hose _
.. Tunis from this ofifice and into the oil separator A larger.
- (sccondary circuit) hose runs from the air.cleaner 10 the

oil separator. These hoses make up the two' (pnmary!
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, 2 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 throitle body injection, and are burncd in the

combusuon chamber.

- RESULTS' OF INCORRECT OP.ERATION

A plugged orifice or hoses may cause:

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

Oil in air cleaner.

Sludge in engine.

& 8 8

o '1'."b81ﬁak§_anqnf
2 SECONDARY GIRCUIT
3 OIL SEPARATOR
4 CRANKCASE VAFORS

§ COMBUSTION CHAMEBER
2.-8-93

NS 145680

‘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 throtde valve icing. '

OPERATION

The THERMOSTATIC air clearier 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 ¢xhaust manifold -

to enter the air cleaner. o
« Qutside Air Delivery Mode. When the temperature

* is-above approximately 55°C, the damper door

drops down and only outside air enters the air cleaner.

¢ 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
s Hesitation during warm-up can be caused by:
- Heat stove wbe discomnected.
~ 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, stuggish, pinging (spark knock or
detonation), on 2 hot engine can be caused by:
— Damper door does not open to outside air.

“THERMOSTATIC AIR CLEANER FUNCTIONAL

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

- throttle body injection gasket and coverseal.
5.  With air clearier assembly installed, engine.

t run-
ning, damper door should be open to heat stove air -
when engine is cold. :

6. Stan engine. Watch damper door in air cleaner
snorkel. When engine is first started, damper door
should be closed 1o outside air. As air cleaner warms
up (this will take several minutes depending on tem-
perature), damper door should open slowly 1o allow

outside air in.

Figure 1.14-1 THERMAC Air Cleaner - Wax Pellet Cperated
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2. DIAGNOSIS

INTRODUCTION

Diagnosing the electronic fuel injection and engine
management system 1s 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 sysiem, s 1o under-
stand how that system is supposed to normally operate.
Whether it i$ an automotive sysiem, 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 undcrsmnd what is normaj and
what is not ricrmal. o

In cther words. W be _cffec_ti_ye' in diagnosing and
repairing problems with the electronic fuel injection and
engine management system, it is important that you pos-
sess 2 good working knowledge of the system.

Having the proper diagnostic tools and reference
materials available, and anendance 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 seclion specifically written 1o
help in understanding how the sysiem normally oper-
ates. The first section of this manual, Section “1", tuded
“General Description and System Operation,” 1s & good
place to begin your understanding of normal system and
component operation. Make sure you lake the time to
read the material contained at l¢ast once.

The Importance of Mechanical Systems

Don’t forget, undemneath alk the wiring, electronics,
sensors, and actuators is 2 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 incorrectty on the “electronics,” the
engine management system.

Low compression

Vacuum leaks

Exhaust system restrictions

Incorrect valve timing caused by waorn parts or
incorrect assembly

Poor quality fuel

Ignored regular maintenance intervals

L

The Importance of Having the
Special Diagnostic Tools

There are ceriain 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 10 require having these tools available. If
the special diagnostic 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. t00ls
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 supplled in Sccnon 6- “Spccm] Tools,” of this man-
ual. :

As 10 special 1ools, it is important (o remember that
none of the special diagnostic tools will make you into 2
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 1hc special diagnostlc tools

are just that———{ools

Tools are used 1o help perform various . tasks. Somc
tools, such as the Tech 1 diagnostic tool or the digital
voli-ohm-amp multimeter, allow us a way 10 examine
what is happening in an electrical or electronic circuit.
The Tech 1 diagnostic tool is by itself a smail handheld
computer, and communicates with the electronic control
module. The Tech 1 allows us a way of “seeing” what
the electronic control module is interpreting from its
various input signals, and 2 “window” to observe what
commands are being sent to the various devices that are
controlled and operated by the electronic control module.

Knowledge fequired

It is NOT required that you fully understand how elec-
tronics and computers operate. What is required is 2
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 digita! volt-ohm-amp multimeter in various
situations. Of course, it is assumed that you have a good
understanding of how a basic automotive engine oper-
ales.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA
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The engine used in this vehicle has controls to
reduce ¢xhaust emissions while maintaining pood drive-
ability and fuel economy.

An electronic control module is the heart of this
control 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 **1", “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" a2 “CHECK ENGINE"
light on the instrument panel, and a trouble code will be
siored in the electronic control module memory. This
does not mean that the engine should be stopped right
away, but that thé cause of the light coming “ON"

. should be checked as soon as reasonably posmblc

DIAGNOSIS PROCEDURE

' Thls portion of Section “2”, D:agnos:s of the

manual is divided into 5 pans. They are:

INTRODUCTION This contains gencral informa-
tion about how o use this section.

“A" SECTION AND ALY CHARTS This is

~where all diagnostic procedureés begin. It contains: the -
all- 1mportant “DIAGNOSTIC CIRCUIT CHECK™;

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 start 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

éngine control system. It also contains service informa-

tion about those components. This is where you would
look t0.find information on:- the ignition system; intake
-manifold electric heater system; the fuel injector; the air
‘conditioning electrical control system; and so on.

- charts about the “Check Engine” light; what to do.if the - ..~
: -_engme Wlll not run; and OIhcr gcneral chans :

a¢
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2.1 DIAGNOSTIC PRECAUTIONS

The following requirements must be observed when working on vehicles:

th b b by e

. Before removing any ¢lectronic 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 batiery, disconnect it from the vehicle’s electrical system.

. Never subject the electronic control module 1o temperatures above 80°C, i.e. paint oven. Always remove control

wnit first if this temperature is o be exceeded.

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

slots on both halves of the connector. Forcing thé connector into place is not necessary if it is installed with the
proper orientation, Failure to maich the indexing tabs and slots on the cofinector 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."”

9. Before attempting any electric arc welding on the vehicle, disconnect the battery leads and the electronic control

10.

11.

12.

module connectors.

When steam cleaning engines, do not direct the steam cleaning nozzle at electronic control module system com-
ponents. If this happens, cotrosion of the tefminals 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 m&¥/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.:
Headlighit). While a particular brand -of test light is not suggested, a simple check-on any test light will ensure it 1§
safe for electronic control module circuit tésting. 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 bautery.

If the ammeter indicates fess than 1/4 amp current flow (.25 A or 250 ma), the test light is SAFE 1o use.
If the ammeter indicates more than 1/4 amp current flow (.25 A or 250 ma), the test ight is NOT SAFE 10 use.

14.

DC AMPS S
TESTuGHT  BATTERY

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 volis of static electricity to 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 statc 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. Staric charges of either type can cause
damage, therefore, it is important (o use care when handling and testing electronic components.

NOTICE: To prevent possible Electrostatic Discharge damage:

« Do Not touch the electronic control module conneclor pins or soldercd components on the electronic control
module circuit board. Never disassemble the elcctronic engine control module metal case, except for the cali-

brator cover.
¢ When handling an engine calibrator, do not remove the integrated circuit from carrier.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2.2 DIAGNOSTIC GENERAL
DESCRIPTION

The diagnostic charts and functional checks in this
manual are designed to locate 2 faulty circuit or Compo-
nent through logic based on the process of elimination.

The chans assume the vehicle functioned correctly at . .

the tme of assembly and there are no multiple fa:lures

The electronic conurol module performs a contmual

seif-diagnosis on certain control functions. This diag-
nostic capability is aided by the diagnostic procedures in
tis manual. The ¢lectronic control module’s language
for communicating the source of a malfunction is a S¥s-
tem of diagnostic codes. The codes are two digit num-
bers that range from 12 to 55. When a2 malfunction is
detected by the electronic control modulé, a codé is

scorcd/logged and the “Check Engme” hght is Lumed_

tO\q!

"CHECK ENG!NE" LIGHT

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

lowing:

« It tells the driver a problem has occurred and the
vehicle should be taken for service as soon as rea-
sonably possible. it does NOT mean the engme
shouid be s:opped .

e It dlsplays dlagnostrc ‘Codes" stored by thc elec

... tronic. control:module, which- help the techm i
. d:agnose system problerns R

As a bulb and 'sysu:rn ¢heck, the -l'ight will come:
“ON" with the ignition “ON,” and the engine not run--

ning. When the engine is started, the light will tum
“OFFE.” If the light remains “ON,” the self-diagnostic

system has detected a problem. If the problem goes
away, the light will tum “QFF” 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 suspecied due 1o a

- driveability or emissions problem. a “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 electfonic con-
‘tro} module until the battery voltage 1o the electronic

control module has been removed or the Tech 1 diagnos-
tic tool has been used to “clear codes.” When unexpect-
¢d 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 imermittent code may or may not re-set. If it is

" an intermintent failure, a Diagnostic Code Chart is ot
‘used. Consult the “Diagnostic. Aids™ on the page facing
':the'dlagnosnc chart cnrrespondmg to the intermirtent

13gnostic code. “Symptom Charts,” Section “2.9B”

" also covers the topic of “Intermittents.” A physical

inspeciion of the sub-system often will reveal the prob-
lem,

.1 TERMINAL "B~

DIAGNOSTIC TEST TERMINAL
2 TERMINAL “A" '

NS 13194

~ GROUND TERMINAL

" Figuire 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 electron-
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
cither through a Tech ! (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” terminat “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 Tow.
The terminal is most easily grounded by connecting it o
terminal “‘A" (connected (o 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 connecied,
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 consulling 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, o 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
10 the highest, with each code displayed three times.

. CLEARING CODES

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

power feed must be disconnected for at least 1en (10)
seconds, or the Tech 1 diagnostic 100l also has the abili-
ty to “erase” the diagnostic trouble codes from the elec-
tronic control module’s memory without discoRnecting
the battery 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-
comnected, other on-board memory data, such as preset
electronic radio tuning, is also fost)

" NOTICE: To prevent electronic control module
damiage, the ignition must be-“OFF " -when discon-

- necting or récennécting electronic control module
power. -

DIAGNOSTIC DISPLAY MODE

When the diagnostic “test” terminal is grounded (assem-
bly line data link terminal “B" connected t0 “A"™) with
the ignition “ON” and the ENGINE “STOPPED,"” the
system will enter what is called the “Diagnostic Dis-
play” rode. (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: ' B '

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- -
1y, Code 12 will continue to flash as long as the

~ diagnostic display mode is active. - o
3. Energize the intake manifold heater relay, air'condi-

tioting clutch coritrol relay and evaporative canister

purge solenoid. This allows checking circuits which
may be difficult to energize without driving the

vehicle and being under particuiar 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 10 the manifold heater operating
current.

4. Command the idle air control valve to fully extend

1o iis zero-step position, shuging the idle air passage
in the throltle body.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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' FIELD SERVICE MODE

If the dlagnosuc ‘test™ terminal is grounded, or
“Field Service” mode is selected from Tech 1 with the
ENGINE RUNNING, the system will enter the “"Field Ser-
vice mode. In this mode;

1. The “Check Engine” light will not flash malfunciion
codes. It will flash in a different manner, telling the
technician’if the fuel control system is operating in
the “QOperi Loop” or “Closed Loop” mode. If i in the
“Closed: Loop™ mode,, the flashing of the light -will

dndrcate if the. exhaust is too rich, too lean, orin

- control, The explandtion of each of the 4 possibili:
ties follow.

1A. Flashing *‘Open Loop™ - The “Check Engine”
light wiil flash “ON” and “OFF" 2.5 limes per
second (5 times every 2 seconds).

" 1B. Flashing “Closed Loop™” with fuel system
- .operating normally The “Check Engine”
... light will flash * ON and ‘OFF al a ratc of
... enceper second ' : y
CIC.
 itiput 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

ti H‘lt’:

T The electroruc :;park umlng is ﬁxed at’ 10° bcfore

L

top dead cenler when engme revolutions

d (o a fixed

4. ‘Preventany new diagnostic trouble codes from stor-

ing into memory.,

See Sections 1.1 or “2.3" for additional informa-
tion on electromc control modulé modes of opcrauon

Flashmg “Closed Loop" bul oxygen sensor

rminue

ELECTRONIC CONTROL MODULE ADAPTIVE
LEARNING ABILITY

‘The electronic control module has a *“leaming™ abil-
ity which allows it 1o make corrections for minor varia-
lions in the engine management system to improve
driveability. If the bauery is disconnected to clear diag-
nostic codes or for other repair, the “learning” 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’ dnven at part.throttle, with moderate accelerz-

tion and idle conditions until normal performance
returns.

All diagnostic procedures must always begin with
the "DIAGNQOSTIC CIRCUIT CHECK.”

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

The “DIAGNOSTIC CIRCUIT CHECK"” makes an

~ initial check of the system, and then:will direct the
' mechamc to ‘other charts in the book It must be used as

a starting point for all procedures: “Thie entire book is set
up in a specific order, that is, the “DIAGNOSTIC CIR-
CUIT CHECK™ will lead the mechanic to other ¢harts,
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, incormrect. dxagnos;s and replacemem of good

T parts may’ happen N

D:agnosuc chants’ mcorporate dlagnosm procedures

R using a Tech 1 “Scan” tool where possible. This Tech 1

“Scan” o6l is. a-small hand-held computer in itself. Its

jobis 10 give information o a mechanic about what is

happening in the engine management system.

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 outputs as seen.by the electronic control
module. The Tech 1 “Scan™ tool reads and-displays the

‘inforrnation (serial data).supplied to the assembly.line
data link connectot from the electronic control module. -

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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DIAGNOSIS PROCEDURE |

In response to the “Check Engine™ light or an owner
comptlaint relating to engine performance.,

ALL FAULT FINDING SHOULD FOLLOW THE
DIAGNOSIS CHARTS,

BEGINNING WITH THE
DIAGNOSTIC C_[RCU]TCHECK.’
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 (o
follow three basic steps.

1 Are the on-vehicle dmgnostlcs working? This is

_dclcrmmcd by, pcrformmg the “‘Diagnostic. Circuit
Check." Since this is the.starting point for the diag-
nostic procedures or ﬁndmg the cause of an emis-
sions test failure, abways begin here. :

If the on-vehicle diagnostics arcn't working, the
“Diagnostic Circuit Check™ will lead to a diagnostic
chart. If the on-vehicle diagnostics are working cor-
recty, the next step is:

_2. Is there a code stored? If a code is stored, go

directly to the numbered code chart. This will deter-

© . mmine if the fault is still present. If no ¢ode is stored,

" then:

3. Observe Serial Data information transmitted by
the electronic controt module. This involves read-
ing the information available on the assembly line
data link/Senal Data Stream wilth 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

. '_.__.g.-"ryp:caj Daza Valucs
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2.3 TECH 1 “SCAN” TOOL
DESCRIPTION

TECH 1 "SCAN" TOOL

The electronic conirgl module can communicate a
varety of information through assembly line data link
connector terminal "M, This data is transmitted at a
high frequency which requires a Tech 1 “Scan” wol for
interprelation.

TECH 1 “SCAN"” TOOL EXPLANATION

Te explain how the “Scan” tool works, let’s think
for a minute about how a television works. A television
is an electronic device that receives and processes infor-
mauen. and sends out information in a form that can be
undersiood by the person watching it. The television
receives a signal (from a wansmitiing station) that is not
usable to the person. The television processes il, then
sends the signal 1o a screen. The person can then see the
information that the television transmitting station sent
out. The "Scan™ toet is like the ielevision because it also
processes information, sent (¢ it by the electronic con-
trol module. The information is sent out of the electronic
control module to the assembly line data link connecior
terminal “M™. The “'Scan” tool plugs into the assembly
line data link connector, and the information is sent o
the tool on its cable. The “Scan” ool processes the
information, and “sends” the signal to a display screen
on the tool. Just like a television, you can select which
“'station” that you want (o 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” ool arc the different input and output signals
that are being processed by the electronic control
module.

TECH 1 “SCAN" TOOL USES

The “Scan” 100l is a useful and quick way of com-
paring operating parameiers of a poorly operating
engine with a known good one. For example, 2 sensor
may shift its value but not set a code. Comparison with a
known good vehicle may uncover this problem.

The “Scan” ool allows a quick check of sensors and
switches which are inputs 10 the electronic control mod-
ule. The electronic control module in the vehicle sends
outinformation 1o the “Scan™ tool at a very fast rate, and
the display on the tool can update quicker than a digital
voltmeter. The “Scan” too! allows a mechanic 1o manip-
ulate wiring hamesses or compenents under the hood
while observing the “Scan” readout. This can help in
locating intermigent connections,

TECH 1 “SCAN" TOOL USE WITH
INTERMITTENTS

The Tech 1 “Scan™ ool 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” 100l can be plugged in and
observed while driving the velticle under the condition
when the “Cheek Engine” light mms “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 (o be any connection between the prob-
lem and any specific circuit, the Tech 1 “Scan” tool can
be used o monitor each paramelter, waiching for a peri-
od of ume 10 see if there is any change in the readings
thal indicates intermillent operation.

The Tech 1 “Scan” 100l can capture and store data
when the problem occurs, so it can be played back at a
slower rate 10 determine what happened to the system.
This is called the "SNAPSHOT" mode. '

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

ADDITIONAL TECH 1 FUNCTIONS:

“SNAPSHOT”

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

“MISCELLANEOQUS TESTS”

The Tech 1 *Scan” tool also has the ability (o send
signals 1o the electronic contro! module, instructing the
electronic control module 1 perform various functions
Or 1asks.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-9

This provides a quick way (o 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 “MISCELLANEQUS TESTS.” After making that
selection, other menu selections can be chosen. Each
one is descnbed below.

OUTPUT TESTS

s Intake manifold heater relay “ON” and “OFF”
control. Recommend to observe “SYSTEM VOLT-
AGE™ while commanding the manifold heater to
cycle “ON™ and “OFF.” Sysiem voliage should
decrease slighuy when the manifold heater is “ON,”
due to large current draw.

¢ Air conditioning compressar clutch control relay

“ON” and “OFF” command c¢an be initiated. Listen
for the compressor clutch erigagement with the
engine at idle and air conditioning ¢ontrols in the
“ON" position.

e “Check Engine” lamp “ON" and “QFF" controf.

. Evaporative Emissions storage canister solenoid
“ON" and “OFF" control. Recommended 10 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
canisteris purged of fuel vapors.

{DLE SYSTEM

e Idle control: To exercise the ldic 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.

.. .ld___lé reset: To resel lhé idle a_i_r ¢ontrol valve. Should

cause the idle air control valve 1o fully extend (o the
zero (0) step, fully shut position, then retract 10 a
known positiorn.

OCTANE ADJUST

+ This function instructs the elecironic congrol module
to “read, store, and use” the current value of the
oclane adjustment potcntiomeler input signal. This
adjustment is usually set at the factory o allow

- using high octane {ucl. An adjustment would be per-
_formed if the customer desires (0 use low octane
fuel. When the Tech 1.is not commanding this func-
tion, the octane adjustmem input signal from the

potentiometer is only used to determine if the circuit
is good or faulty. Refer to CHART C-13, "Octane
- Adjustment,” for further information.

CLEAR CODES

e This function will erase all stored diagnostic trouble
¢odes from Lhe electronic control module's memory,
withour the need 1o either disconnect the battery or
remove power {rom 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 stan” engine that might be due
to low engine cranking speed.

TECH 1 “SCAN® TOOL LIMITATIONS

The Tech 1 “Scan” tool must receive the signal from
the electronic control medule in order to dispiay any
usable information. If the electronic control module
sends no signals (0 the assembly line data link diagnos-
tic connector, or the connection 1¢ the Tech 1 is defec-
live, the Tech 1 “Scan™ tool will only display, “NO
DATA. RESELECT OR TURN “OFF” AND CHECK
ASSEMBLY LINE DATA LINK CONNECTOR.” The
“DtAGNOSTIC CIRCUIT CHECK" instructs the
mechanic what 10 do if this happens s

The Tech. “Scan" tool has a fcw 11rmtauons If the
Tech | “Scan” ool is displaying an electronic control
module “outpur” function, it displays only the command
given by the electronic contrel 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 gearshtﬁ 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 adjuscmcm at the
transmission. When using the Tech 1 “Scan” tool 10

* obscrve one of the electronic.control module “output”

functions, such as intake manifold heater, idle air con-
wrol valve, or canister purge, the mechanic must not
assume the indicated is the same as the actual. If the
Tech 1 “Scan” 100} is displaying manifcld heater as
being “ON,” but the manifold heater relay is disconnect-
od or defective, ot if the heater element is bumt out, the
electronic control module has no way of knowing it. The
display may indicaie the command is “ON,” but the
device may not be operating!

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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The Tech | “Scan” 100l saves time in diagnosis and
helps w0 prevent the replacement of good parts. The key
to using the “Scan” ol successfully for diagnosis is the
technician’s ability to understand the sysiem being diag-
nosed, as well as an understanding of the Tech 1 “Scan”
tool's limitations.

The following information will describe all of the
Tech 1 “Scan” 100l 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 circuils invoived,
the Tech 1 “Scan” tool is useful in getting information
which is difficult or impossible to get with other
methods.

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

Figure 2:3-1Tech 1 *Scan” Tool

DIAGNQSTIC MODES

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

DIAGNOSTIC DISPLAY MODE
1. Ignition “ON,” engine ri_o('runnin_g;

2, Tech 1inthe “F1: Field Scrvice” mode, but with the
engine notr running. (This can also be donc withoul
the Tech t by using a jumper wire to connect the
assembly line data link conncctor terminals A and
“B" togcther.)

When in the diagnostic display mode, these actions

) take place: . .
"+ “Check Engine” light flashes codes.

e Cenain solencids and relays are energized.

+ Idle air control valve moves 1o its fully exiended
position, closing the idle air passage in the throttle
body injection unit.

¢ 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 “F1: Field Service” mode. (This can
also be done without the Tech 1 by using a jumper
wire 1o connect the assembly line data link connec-
Lor terminals “A’" and “B" together.)

When in the “Field Service™ mode, these actions
lake place:

« Electronic spark timing will be fixed at 10° before

.. lop dead center when engine revolutions per minute
-are less than 2,000. - o .

o Idle air control valve will be commanded fo 2 fixed
position, :

* In the “Field Service” mode, the “Check Engine”
light wili 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 LI5T

When the Tech 1 100l is connected and the FQ 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 paramelter can
be paired with any other parameter. Refer o the Tech 1
owner's manual for further information about selecting

. tustomized data parameter pairs.

ENGINE SPEED

Displays the electronic control module’s interpreta-
Lion of actual engine revolutions per minute, as received
from 1he crankshaft reference input signai.

VAZ SERVICE MANUAL THROTTYLE 8ODY INJECTION NIVA
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Often useful 1o 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 ignition 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 idie is the
closed throtile engine speed that is commanded by the
electronic control module,

COOLANT TEMPERATURE

- Di:s';plays._mq electronic control module’s interpreta-
tion of coolant temperarure in the engine. The coolant

. temperature sensor is mounted in the engine and is

wired to the electronic control module. The electronic
contrél 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 staried 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 iriter-

pretarion of the throttle position sensor input voltage.

With the throttle fully closed th¢ 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 throtle position sensor

input voltage (see above). 0% refers to a completely
¢closed throtile 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 barometic 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 tis baro pressure calculation when' the engine is
operating with the throttle nearly wide open at low
engine speed. Because barometric air pressure depends
on altirude, it may vary from 105 kPa (at or below sea
level) 10 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 voitage
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” 10
“Closed Loop.”

VAZ SERVICE MANUAL THROTTLE BODY {NJECTION NIVA
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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% 10 + 99%.

MEMORY FUEL ADJUSTMENT

Irdicates 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 wiil read between +1%
and +89%. If fuel is being reduced the dlsplay will read
between -1% and -99%.

MEMORY FUEL ADJUSTMENT CELL

This display will indicate which memory fuel cell is
currentdy being used.

AIR FUEL RATIO

The amount of air compared 1o 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/NQ)

The display will indica’té 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 modulanon command
(0-100%) of the canister purge solenoid. - -

FUEL INJECTOR PULSE WIDTH

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

SPARK ADVANCE

Displays the final total spark advance delivered o
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 decrease as the engine
warms to normal operating temperature. With the engme
idling in “neutral” and the air conditioning not “ON,”
the numbers should be between 5 and 50 steps. Any-
thing that makes the engine work harder at idle wilt
Cause this number to0 increase. Remember, this position
shows the electronic control module command. There is
no way to verify that the actual 1dlc air comrol 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 displ_a'y' “NOT USED" on NIVA' vehicles.
INTAKE MANIFOLD HEATER ("ONJr OFF")
RELAY

This will display the (“ON;"OFF") status of the elec-
troni¢ 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 BODY INJIECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-13

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 conditdoning request input signal
10 the electronic control module. The display will show
“YES" if the electronic conmol 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 “NQ™.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. B

AR CONDITIONING (“ON/GFF*) CLUTCH

" The display will show the electronic control mod- -
ule’s command to the air conditioning: CORIpressor Con- .

trol relay. It will show “ON™ if the electronic control
module has commanded the relay to 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 10 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 {NJECTION NIVA
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2.4 UNDERHOOD LOCATION VIEW

1.7L THROTTLE BODY INJECTION

1
Q
a
c4
()

c6

(] coMPUTER HARNESS

Electronic Control Module
Assambly Line Data Link*
Fuse/Relay Block*

Cross Car Harness Connector*

Fuel Pump to Elactronic Control
Module Connector*

Maxi-Fuse*

MISCELLANEOQUS

Fuel Filter
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

Threttle Body Injection Unit)

8  Fuel Pump {Under Access Panel in
5torage Area)

9 Evaporative Emission Canister

{mounted inside of the Engine

Compartment near the radiator)

~ W B W M -

I\ INFORMATION SENSORS

oo e M

Crankshaft Position Sensor {Front of
Engine, near end of Crankshaft)
Manifold Absclute Pressure Sensor
Coolant Tem perature Sensor
Throttle Position Sensor

Octane Adjust Potentiometer
Oxygen $ensor {mounted in Exhaust
Manifold below Throttle Body
Injection Unit)

intake Air Temperatyre Senser
{mounted in Air Cleaner - nat shown}
Vehicle Speed Sensor {mounted under
Vehicie to Transmission - not shown)

7-1-92
NS 14519
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-15
2.5 FUSEBLOCK VIEWS

COLORS ARE SHOWN ON UNDERSIDE
OF FUSE HOLDER

FUSE IDENTIFICATION CHART

NUMBER COLCR
1. RED .
z- 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
N5 13184

Fuse Block Location View

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2.6 RELAY CALLOUT AND LOCATION VIEW

1 FUEL PUMP RELAY (RED)

2 INTAKE MANIFOLD HEATER RELAY (BLACK)

3 IGNITION RELAY {BLUE)}

N5 13185

WAZ SERVICE MANUAL THROTTLE BODY INJIECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-17

FUSIBLE UNK [— IRED .

ELECTRONIC
CONTROL MODULE

8 RED 8
BATTERY 7 RED 9 RED c16
T T 1
¢ o—:—E—s GRAY/RED
t IGNIM '
H swrrcn INSTRUMEN’T E1)4
= b P
NE HARNESS
ELacK CONNECTOR \ |1gumon reway
GROUND ' 22\ | (Blue connector}
E|C
78 17 BROW
RED _E N 4
-2 : PINK
b INTAKE MANIFOLD HEATER
S0A | FUSE (MAXI-FUSE) e o o
Located near electronic s
i controf module O g;A gs‘& '1 SA O
77 RED :
i Remaes NLE R X
e—mmmm 1 . Located under RED  BLACK  GREEN YELLOW
I TO i © instrument panet o
| INTAKE MANIFOLD | ’ . I
|1 HeATER RELAY |
""""""" 14 PINK/BLACK
NBACK L2
A |-21BROWN —-——4'1
__ g |- 15 PINK/BLACK =~ —dg
" I/P CONNECTOR T
= A L BWHITE —— <'§""‘—"""/\"-""|TACHDMETERI
B }— 86 PINK/BLACK
[ : — 39 GREEN/WHITE- D4
o ~ 40 BLACK/WHITE = - DS
1t : 42V[0LET!WH[TE ——dl 85
FoL e S8 BLACK/RED  mmee——i B3
A q
1t
B }— 68 WHITE | CRANKSHAFT
ot SENSOR
COIL c 67 BROWN ——r
ASSEMBUES
DIRECT IGNITION
$YSTEM MODULE
ENGINE GROUND 531 BROWN —qA12
Attaches to engine at 52
ionition module bracket RO — [ 54 8ROWKR —] D1

BATTERY
BATTERY

IGNITION SWITCH VOLTAGE
INPUT SIGNAL

ELECTRONIC SPARK
TIMING QUTPUT

BYPASS MODE CONTROL
REFERENCE INPUT SIGNAL
REFERENCE LOW

ELECTRONIC CONTROL

MODULE GROUND
10-22-92

NS 14422

Engine Management System Wiring Diagram 1.71 Throttle Body Injection NIVA (1 of 3)
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IN-TANK
ELECTRIC
FUEL PUMP
and
FUEL LEVEL
SENDER

I

|

e
= |

22 BLACK
C 22 BLALK

FUEL
INJECTOR

ELECTRONIC
CONTROL MODULE
:I DIAGNOSTIC TEST TERMINAL
S7 BLACK/WHITE A9 JINPUT SIGNAL
ASSEMBLY LINE 5
DATA LINK 1 | 1 BROWN
g |A . 7 53 BROWN—}ATZ] £ FrrONIC CONTROL
VEHICLE MODULE GROUND
G | M | seeep 54 BROWN——1 D1
I SENSOR 52
''''' BROWN
ENGINE GROUND
Attaches to engine at
ignition module bracket
62 A3 | SERIAL DATA
YELLOW COMMUNICATIONS
FuseZ ¢ 15A
(RED)
46
PINK/BLACK
T —— BT FUEL SYSTEM RELAY
I . 53 GREENMHIT CONTROL :
] I 2. ) i .
FUEL SYSTEMRELAY | F (o o
fred connector} iy L IGNITION |
L RELAY
&
N T M
78 § IGNITION |}
PINK/BLACK } MODULE |
\ : 19
10
. BROWN
- GREEN J A e
RS S S I
. = "-_IOKY_GENE
ENGINE GROUND " | SENSQR )
Attaches to engine at
ignition module bracket
e m - 12
{ TO ' PINK/BLACK INJECTOR
| INSTRUMENY PaNEL ! CONTROL
1 FUEL GAGE I )
------------ I-—_ 54 BLUE

D9

D!Ol

INJECTOR QRCUIT
CURRENT LIMITER

= 4-20.93
NS 14405

Engine Management System Wiring Diagram 1.7L Throttie Body Injection NIVA (2 of 5}
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SO S ELECTRONIC
R (- B i Yo -: —.
! CANISTER PURGE :iumwom HEATER 1 L CONTROL MODULE
i SOLENOIO = 1) RELAY i SWITCH |l VEHICLE SPEED
| kmremm s em—ied he——n g — e < 1| @rcur SENSOR
FUSE '
R 15A 26 PINK/
BLACK 82 PINK/
{BLACK} BLACK BLACK BLUE BROWN
RED
25 PINK/BLAC ‘L' v? b
NK/BLACK 29 PINK/BLACK Y 10 GREE =4 VEHICLE SPEED SENSOR
L
- o
27 PINK/BLACK b INPUT SIGNAL
37 BROWN
[ SEE g OXYGEN SENSOR
{ PAGE T‘T—— 20 BROWN 32 PINK D7 { INPUT SIGNAL
12 Or5) - — ] OXYGEN SENSOR
_ ket 33 BROWN/WHITE o6 | OXYCEN
$2 BROWN 19 BROWN
T " | o s C .
J:—' ' = BLACK | WIOLET
ENGINE GROUND | P | oTAN
Attaches to engine at : 1
ignition module bracket
ELECTRICALLY HEATED
EXHAUST GAS
OXYGEN SENSOR
: et | COOLANT TEMPERATURE
ENGINE COOLANT ' 31 YELLO COE |LPUT SIGNAL
TEMPERATURE SENSOR -
COOLANT TEMPERATURE
—_ . AND THROTTLE POSITION
iDLE s 90— 72 PINK/BLACK e SENSOR GROUND
THROTTLE POSITION { | —q PINK/BLACK THROTTLE POSITION
SENSOR 1 & 4—pan] € 36 BLUE INPUT SIGNAL
1 f——
! A }— 35 GRAY 75 GRAY +5 VOLTS REFERENCE
100% OUTPLIT
56
GRAY
MANIFOLD ABSOLUTE : - - .
PRESSURE SENSOR . ).5: 43 GREE MANIFOLD PRESSURE
T
INTAKE Al ERATURE,
— &1BLACK 69 BLACK AND GCTANE ADJUSTMENT
SENSOR GROGUND
INTAKE AIR . .
TEMPERATURE SENSOR INTAKE AIR TEMPERATURE
] INPUT SIGNAL
i SR | OCTANE ADJUSTMENT
I POTENTIOMETER
= ! INPUT SIGNAL
3 | 2 I 1
OCTANE N
ADJUSTMENT e .
POTENTIOMETER - -
9-15.92
NS 15203

Engine Management System Wiring Diagram 1.71. Throttle Body injection NIVA (3 of 5)

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



2-20 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

CHECK ENGINE
UGHT

INSTRUMENT PANEL HARNESS

ENGINE HARNESS CONNECTOR
{8 terminal, white color)

OXYGEN SENSOR

PINK/BLACK | OXYGEN SENSOR 4

EVAPORATIVE EMISSIONS
STORAGE CANISTER
PURGE SOLENOID

VAZ .
AJSE ‘;i 2 :

Ge C

L“s I 38 BLACK/WHITE CONTROL

26 I
ey L) preevevs ) 1 GREEN/VELLOW ] &3 |

PINK/BLACK
ruse R '
(BLACK)
O 6 1
PINK/BLACK LVEHIC.LE SPEED SENSCRJ
82 PINK/
K
Py BLAC
S\ 77 RED _ :
MAXIFUSE s l 4
' p INTAKE MAKIFOLD
;i HEATER RELAY
{black connector)
2 1
81 PINK/BLACK
INTAKE MANIFOLD 2
ELECTRIC HEATER BLACK
47 BLUEAVHITE 13
48 BLUE/BLACK c6
49 GREEN/WHITE ca
50 GREEN/BLACK = — 3
IDLE AIR
CONTROL
VALVE

ELECTRONIC
CONTROL MODULE

HECK ENGINE UGHT

PULSE WIDTH MODULATED
CANISTER CONTROL

INTAKE MANIFOLD ELECTRIC

HEATER RELAY CONTROL
COIL "A™ HIGH
COIL "A" LOW
COIL “B™ HIGH
COIL "B” LOW
9.15.92
NS 15204
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: ELECTRONIC
FUse AR CONDIIONING +  HARNESS CONTROL MODULE
HARNESS '
— [}
AR '
CONDITIONING |
) 1
1
- IGNITION SWITCH ]
N ]
COMPRESSOR '
- 17 AIR COMDITIONING !
. MAIN RELAY i '
1
4 :
| ]
— ]
- = t
]
1
1
1
. . g 1
e : T e H _
e . ) 1 . :
e e e BT vevas iMel e se piue c AIR CONDITIONING
L e T <hil e~ sssrue —p2] Conrressor auTen
. ] . BLOWER S?EED k| | comeressor .- B : sl o : . RELAY comm
e IS U . CONTROL RELAY 1 :
¥ | ' | am .
{ | coounG | CONDITIONING )
- I I swran aliia AIR CONDMIONING
: I " ¢ |} e]—84 creen B8 } REQUEST
L I 1 INPUT SIGNAL
| :
- - :
w : -—— - '
3 -— f. l'l —a 1 ‘
R PN R | A | !
.HI/LO REFRIGERANT - - :HI COOLANT 1
PRESSURE SWITCH  TEMPERATURE '
S SWITCH '
’ ]
1
-~ 1
v
. 1
1
VAZ VAZ " ENGINE
: . AIR 1 HARNESS
™ FUSE CONDITIONING 1
HARNESS I
i CONDENSER !
FAN . |
- w T ]
2’ S '
‘V|" CONDENSER FAN RELAY '
- 1| CONDENSER M
]
1
I
!
- '
I CONDENSER '
= FAN '
1
i 1 5.27.92
: . : NS 15205
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[t

*

24-PIN A-B CONMNECTOR
0

+
1

BACK VIEW OF CONNECTOR

Battery voltage for first two
seconds, after ignition is -
turned “ON” without crank-
ing the engine.
When vehicle is stopped,
voltage will be either less
than 1 volt or more than 10
volts; depending upon posi-
tion 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 tnim.

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

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

Less than 0,50 volt.

** less than 0,10 volt.
B + Should equal battery voltage

ENGINE 1.7L Throttle 8Body

injecticn/NIiV

T8I ELECTRONIC CONTROL MODULE CONNECTOR {DENTIFICATION
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 ® Engine idling (For *Engine Run” column)
# Diagnostic “test” terminal not grounded e 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
T o B« FUEL SYSTEM RELAY Al GREEN/
= CONTROL o waite
NG CONNECTION | A .
B+ VARIES | PULSE WIDTH MODULATED - . "{ A3 | *GREEN/
@ | CANISTER CONTROL : YELLOW
NO CONNECTION IYS
a* 8+ CHECK ENGINE LGHT AS BLACK/
CONTROL WHITE
B+ B+ IGNITION SWITCH VOLTAGE A PINK/
INPUT SIGNAL BLACK
NG CONNECTION A7
2-5 2-5 SERIAL DATA As ORANGE
VARYING | VARYING | COMMUNICATIONS
5 5 DIAGNOSTIC "TEST" A9 BLACK/
TERMINAL INPUT SIGNAL WHITE
3 | VARIES VARIES | VEHICLE SPEED INPUT SIGNAL AlD GREEN
g~ o COOLANT TEMPERATURE CATY PINK/
SENSCR & THROTTLE BLACK
POSITION SENSOR GROUND.
o o= ELECTRONIC CONTROL A2 BROWN
MOLULE GROUND
DCVOLTAGE
IGN ENG. WIRE
“ON*" RUN CIRCRHT PIN COLOR
B+ B+ BATTERY + {POWER SUPPLY) B1 RED
NO CONNECTION 82
0" ar CRANKSHAFT REFERENCE B3 BLACK/
Low : o RED
NO CONNECTION B4 o
o* & CRANKSHAFT REFERENCE 85 PURPLE/
INPUT SIGNAL WHITE
NO CONNECTION 86
NG CONNECTION B?
“OFF7l  pr o+ AIR CONDITIONING REQUEST Bg GREEN
“oNT]  or B+ INPUT SIGNAL
NO CONNECTION B9
NO CONMECTION B10
NG CONNECTION BN
B [1-SvOLT | 1-5vOLT | OCTANE ADJUSTMENT B12 GREEN
INPUT SIGNAL

10-1-92
NG 14227
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DC VOLTAGE
IGN ENG. . WIRE
“ON* RUN . CIRCUIT. . PIN COLOR
NO.CONNECTION _ .1 o
B+ B+ INTAKE MANIFOLY ELECTRIC Q " PINKS
HEATER RELAY CONTROL BLACK
NOT USEABLE | (DLE AIR CONTROL COIL "B~ Lo | GREEN
LOw BLACK
NOT USEABLE | {DLE AIR CONTROL COIL “B~ c4 GREEN/
HIGH WHITE
NOT USEABLE | IDLE AIR CONTROL COIL A" cs BLUE/
LOW BLACK
NOT USEABLE | (DLE AiR CONTROL COIL "A~ CE BLUE/
HIGH WHITE
WO CONMNECTION 7
“NO CONNECTION cg
NO CONNECTION cq
1-2 1-2 COOLANT TEMPERATURE c10 YELLOW
WNPUT SIGNAL
35-50 | 09-15 { MANIFOLD ABSOLUTE o GREEN
PRESSURE INPUT SIGNAL
INTAKE AIR TEMPERATURE €12 WHITE
INPUT SIGNAL
3-.7 3-7 THROTTLE POSITION INPUT . €1l BLUE
SIGNAL .
5 5 +5 VOLY REFERENCE OUTPUT C14 GRAY
L _ NO CONNECTION cis
. Ba - B "BATTERY + C16 RED
" DCVOLTAGE. .
CIGN [ ENG. .  WIRE
~ON~ - RUN' CIRCUIT PiN COLOR
Q=" o ELECTRONIC CONTROL D1 BROWN
MODULE GROUND
o= o== . DCTANE ADJUST o2 BLACK
POTENTIOMETER, MANIFOLD
ABSOLUTE PRESSURE SENSOR,
AND INTAKE AR TEMPERATURE
SENSOR GROUND
_ _ NO CONNECTION D3 L
ar 12 ELECTRONIC SPARK TIMING 04 | GREEN/
_ : QUTPUT - T -] whITE .
0 46 - | 1GNITION MODULE BYPASS D5 |BLACKS
o . - MQDE CONTROL ' WHITE
0= 9= OXYGEN SENSOR GROUND D6 BROWN
0.1-0.2 VARIES OXYGEN SENSOR INPUT SIGNAL o7 - PINK
NO CONNECTION D8
o= o+ INJECTOR CIRCUIT CURRENT D9 BLACK
LIMITER JUMPER
o 0 INJECTOR CIRCUIT CURRENT D10 BLACK
LIMITER JUMPER
'ND CONNECTION D11
T o B+ A/C | AIR CONDITIONSNG D12 BLUE
~OFF”, COMPRESSOR CLUTGH RELAY :
0 AJC CONTROL
-ON"
- NO CONNECTION - D13
NO CONNECTION D14
NO CONNECTION D15
B+ B+ INJECTOR CONTROL D16 BLUE

32-PIN C-D CONNECTOR

OOCTOOULL LT
A
1

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, volt-
age will be either less than 1
volt or more than 10 volts;
depending upon position of

_drive wheels. When vehidle is
moving, voltage will vary
. depending upon vehicle
speed,

"3 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

engine warm. Less than 0.5
volts on cold engine.

8 Varies between battery volt-

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

* | ess than 0.50 volt.
++ | pgs than 0.10 volt,
B + Should equal battery voltage

ENGINE 1.7L Throttle Body
Injects

10-1-52
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

Al

A2

A3

A4

A5

Ab

A7

FUEL SYSTEM RELAY CONTROL - Turing
the ignitton “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
“QFF” the relay. When the electronic control
module receives crankshaft reference input (ter-

minal “B3") the electronic control module ms

the fuel pump relay back “ON."
NO CONNECTION

PULSE WIDTH MODULATED CANISTER
CONTROL - The electronic conirol module sup-
plies the ground circuil to energize the evapora-
tive emission storage canister conirol solenoid.

With the engine stopped this terminals should -

equal the battery voltage. With the engine run-
ning, the voltage will be between battery vollage
and zerc. The voltage levei 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 sapplies the ground 1o

tum the “Check Engine” light “ON™. With the
ignitiori “ON” and the engine not ninning, the-

“Check Engine™ light should be “ON,” terminal
“AS5" voliage is close to zero. With the “Check
Engine™ light not “ON,” the voltage at terminal
“AS5" is battery voltage.

IGNITION SWITCH VOLTAGE INPUT SiG-
NAL - This is the “tum on” signal 10 the elec-
tronic control module from the ignition switch
circuit. It is nor the “power supply™ to the elec-
tronic control module; it signals the electronic
control module the igniton is “ON.” The voltage
equals battery voltage when the ignilion switch is
in either the ‘run’ or ‘crank’ position.

NO CONNECTION

A8

Ag

A10

A1l

Al2

SERIAL DATA COMMUNICATIONS -
From terminal “A8" the electronic contrel mod-
ule sends out information (data) about its inputs
and outputs [0 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) w low (0 volis), The Tech 1 “Scan” wol,
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 untii =il the information has been sent—
then the process begins again. Voltage, when
measured with a digital volimeter, 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 velis on it
When the assembly line data link diagnostic
“rest” terminal is grounded, the resulting zero
voltage at the efectronic control module causes it
10 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 puises the signal 1o ground, these
pulses vary in frequency with the speed of the
car,

COOLANT TEMPERATURE AND THROTTLE
POSITION SENSCR GROUND - This ierminal
should be nearly zero volts. It is connected
through Lhe electronic control module circuitry 10
engine ground.

ELECTRONIC CONTROL MODULE GROUND
- This erminal has nearly zero voits. It is con-
nected directly 10 the engine at the direct ignidon
system mounting bracket.

VAZ SERVICE MANUAL THROTTLE BODY INJECTHON NIVA
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B7

B1

B2

B3

B4

BS

ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-25

BATTERY + {(Power Supply) - This terminat
“B1" supplies the electronic control module with
full-time +12 velis. 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

‘B6

B8 -

- B9

B10

B11

with revolutions per minute and crankshaft posi-
tion information. With ignition “ON,” bul the
engine not running, the volrage 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 ¢ontrol module.

- NO CONNECTION

NO CONNECTION

NO CONNECTION

B12

1

C2

OCTANE ADJUSTMENT INPUT SIGNAL -
The octane adjust potentiometer output voliage,
which depends on the potentiometer voltage
adjustment, is variable from 1-5 volis. By moni-
toring this output voltage, the electronic contro
module makes small changes in the iotal spark
advance 10 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
"IA.TI

C3, C4, C5, Cé

c8

C9

Cc10

IDLE AIR CONTROL COILS - These termi-
nals are connecied to the idle air control valve,
located on the throttle body. It is difficuit 10 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
5 volt signal 10 the coolant iemperature sensor—a
temperature-variable-resistor, called a thermistor.
The sensor, also connected 1o ground, varies the
voltage based on engine coolant temperaiure. As
the engine coolant temperature increases, the
voltage on lerminal “C10” decreases. At 0°C
engine coolant temperature, the voltage is above
4 volts. Al normal operating temperature {(85°C
to 100°C) the voltage is less than 2 voits.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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<1

MAN[FOLD ABSOLUTE PRESSURE
INPUT SIGNAL - The voltage on lerminal

“C11” varies with intake manifold ‘pressure. The

sensof monitors intake manifold pressure by a
small hose connected to the sensor from the throt-
tle body. ‘With the ignition “ON" and the engine
not running (high manifold pressure) the voliage
is above 4 volts. This is the barometdc 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 10 engine vacuum; therefore, the
- voltage is also low -1 .10 2 volts. The voltage is

variable, mostly from”engine intake manifold

- pressure changes, but it can change wilh baromet-

. TC pressure or altitude changes. Thisis typically

c12

c13

- C14

“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-resisior, called a thermistor.
The sensor, also connected to ground, varies Ui

voltage based on intake air temperature. As the’
intake air temperature increases, the voliage on

terminal “C12" décreaseés. Al 0°C intake air icm-
perature, the voltage is above 4 volts. At nomal

- gperating temperature (85°C 10 100°C) the voli-

age is less than 2 volls.

THROTTLE POSITION INPUT SIGNAL -
The throttle position sensor input voltage, which

follows actual throttle changes, is variable from 0 ..
10 5 volis. Typically.the voltage is less than'1 volt

atidle, and 4 10 5 volts at widc-open throttle.

+ 5 VOLTS REFERENCE - This voliage is

always nearly § volts with the ignition “ON.” Il is

-a-regulated- voliage output from the elecironic

control module, and supplies 5 voils 1© the mani-
fold absolute pressure and throttle posilion sen-
sors.

c1s. NO CONNECT]ON

C16 BATTERY + (POWER SUPPLY) ‘See trmi-

D1

D2

D4

D5

D6

nal “Bt”.

ELECTRONIC CONTROL MODULE
GROUND - This terminal has nearly zero volts,
iris 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 i 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 gocs up, this ﬁoltag_c 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 BS - CRANKSHAFT REF-
ERENCE INPUT SIGNAL, the electronic control
module turns on 5 volts to D5 - IGNITION

* \MODULE BYPASS MODE CONTROL CIR:.
o EUIE

OXYGEN SENSOR GROUND CIRCUIT .

This terminal should have zero vols. It is con-

nected directly 1o 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 modute.

WAZ SERVICE MANUAL THROTTLE BOQDY INJECTION NIVA
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OXYGEN SENSOR INPUT SIGNAL- With
ignition “ON" and engine not running, Lhe volt-
age should drop from a stanting point of approxi-
mately 0.450 volt 1o less than 0.200 volts. The
oxygen sensor is electrically heated. When the
engine is not running ang the senser is hot an
abundance of 6xygen in the exhaust manifold
will be sensed and the sensor’s output 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 senscr is hot, the
voliage should be rapidly changing, somewhere
between 10-1000 millivolts (010-1.00 volis).

NO CONNECTION

D9, D10

INJECTOR CIRCUIT, CURRENT LIMITER
JUMPER - The elcctronic control module's

injector control circuit uses this jumper 1o com-. :
plete its path 10 ground through an intemal cur- -

rerit 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 to 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 t 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 Conditdoning Request” input
voltage at terminal "B8™.

NO CONNECTION
NO CONNECTION
NC CONNECTION

FUEL INJECTOR CONTROL - The voluage at

“this terminal comes through the injector which is

connected 10 +12 volts. With the ignition “ON,"
and the engine not running, the voliage 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 Lhe voltage 10 be slightly less than at idle.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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SECTION 2.89A

DIAGNOSTIC CHARTS
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Electronic Control Module Diagnostic Codes ..o itiesanseseens
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Chart A-1- No “Check ENGINe” LIGhT .o ciriieervervverirresnsmresssnissssscsesssars sasassasansassaserssasse
Chart A-2 - No Assembly Uine Data Link Serial Data or Will Not Flash Code 12
(“Check Engine” Light “ON" Steady) ...

1 Chart A-3 - Engine Cranks But Will NOT RUN ..ceec.ceecvevrecrsisisseraesssssssessesssesssnrs renesererarasens

Chart A-4 - Ignition Relay and Power Circuits Check ....... savasaes TP R ————

| Chart A-5 - Fuel System Electrical G rcunt Check ........... S P

Chart. A7 - Fuel System DIiagnosis .......cwiiiviueisivniivnrsmsisisemsisssssssssasssnesasssas eeenesarrenens
Code 13 - No Oxygen Sensor Signal ............ rreenenns eeeeeeiaerannsebtaesesstresrasneberen e arererasase
Code 14 - Coolant Temperature (Signal Voltage Too Low) ....cceemuen rranrersiressseerssinrrian
Code 15 - Coolant Temperature (Signal Voltage Too High) ....oonmvrnvnrvninnimssnisesennens
Code 21 - Throttle Position (Signal Voltage Too High) ....cceeermeineeiieinirnetreseneeneneas
Code 22 - Throttle Position (Signal Voltage Too LOwW) ...

[ Code 23 - Intake Air Temperature (Signal Voltage Too High) .c.cevceenis ST :

Code 24 - No Vehicde Speed Signal

‘Code 25 - Intake Air Temperature {Signal Vo!tage Too Low)

Code 33 - Manifold Absolute Pressure (Signal Voltage Too High) .......
Code 34 - Manifold Absolute Pressure (Signal Voltage Too LOW) ..ciiiieerciiinrisnnenas
Code 35 - 1A SPEEA ErTOr (iiiiciiiiiiciisistt i cversrsssesassssasesasressensasssniasarassasaassnnassssanese
Code 42 - Electronic Spark Timing Control Circuit Problem .......ccoiinimvnnrisiincirirensens
Code 44 - Lean Exhaust INAICAtION .cvvvvrieernenvinenennanns Netessseaseesesieieretrastesnenserssenatanssesnsnsanen
Code 45 - Rich Exhaust Indication .........oevivniininnisiininnieenan renesenrersasteastranenrasereeaser -

Code 51- Calibrator Efror ...
Code:53  System Voltage TOO HIGH ceuvirerevssersvesessesmrasesessssessssssssvesseressssnsosasnans verssrsrsarerirs
| Code 54 -"Octane Adjustment (Signal Voltage Too ngh OF TOO LOW) .coerrvenerrnmcnccrecnanas

Code S5 - Electronic Control Module Error ... eiinciiinsiimsnnesmmsmesersees

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2.9 DIAGNOSTIC CHARTS DEFINED

INTRODUCTION

The diagnostic charts are designed to provide fast and efficient fault location for the fuel system, electronic spark
timing system and all other engine functions associated with (he electronic control module, Each diagnostic chart uses
2 pages: a “trouble tree chart™ on thé right side page, and a “facing page"” on the left side page. The left side “facing
page” contains pertinent information, including malfunétion code setting parameters and circuit diagrams. The trou-

page.

Lt 1s essential that the chants be used correctly. When diagnosing any problem, ALWAYS BEGIN WITH THE
DIAGNOSTIC CIRCUIT CHECK! The Diagnostic Circuit Check will lead you into the other chants. DO NOT GO
DIRECTLY TO A SPECIFIC CHART or {alse diagnosis and replacement of “good” pans could result.

After a fauli is corrected and all codes have been cleared, il is advisable 1o repeat the Diagnostic Circuit Check 1o
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 malfunction codes. : ' o

Each code displayed consists of a number of (lashes representing the firs digit followed by 4 shor pause, then a
number of flashes representing the second digit; followed by a longerpa dicating the end'of the code.” "~~~ .

Each stored code is displayed Lhre‘e'u;nc's before proc cdlnglo Lhenextcodc _Jf‘i_ft_:cr“all codes stomd__in_;ﬁ_gmbry

have been displayed, the entire flashing sequence-is repeated. o

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

~ 'GROUND

ASSEMBLY LINE DATA
LINK CONNECTOR
Front view

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

EACH CODE FLASHES THREE TIMES 3:21:92

NS 14398

FLASHING “CHECK ENGINE* LIGHT --DIAGNOSTIC DISPLAY MODE

WVAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVa

ble tree boxes with circled numbers are cxplained by the corresponding numbered paragraph on the left side facing .

=% DIAGNOSTIC “TEST- TERMINAL * *

—
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-31

£ach 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.
3 Troubleshooting is pefformed by using .the_ “trouble-tree” page. Extra fﬁfonhéﬁon.
: © such as the reasoning behind certain tests, will be fisted on.the "facing” page.
' TROUBLE TREE BOXES WITH CIRCLED. NUMBERS (right side chart page)
- are explained by the
_ ' CORRESPONDING NUMBERED PARAGRAPH (teft side chart page)
~ FACING PAGE " TROUBLE-TREE CHART PAGE

CODE 14
- COOUANT TEMPERATURE
B -~ [SIGNALVOLTAGE TOO LOW) -
1.7, THROTTLE BODY INJECTION NIVA
I " CODE 14 T —
'2; g COOLANT TEMPERATURE ’ ®: numwmu:-::- [—r_l_-'-m-uunw
N (SIGNAL VOLTAGE TOO LOW) : Aaaer o, o L e .
1.7L THROTTLE BODY INKJIECTION NIVA T ]
Circui [ Descripion.

F %m&mmu.muﬁuw“-ummm& u EJ
n --m‘mm-ﬂhqﬂmm!m-uﬁnmmt-m_aﬂk_s . A I TRALOWY v sl Tull EOSILANT
zi:f-. Tlfuh'uﬂu—pmmﬂ'hh‘-ﬁww.mh‘ﬂoﬂ- o il Wt m e
- . . Mm-mmg-_mmﬂm-uf-ﬂm_d“. :m“wlll— TR —
£ L : o e iy e e o s S it
§:§‘: " Yest Dercripuon:. Nusherti) belw sfer v cocked * Diagriowi Adds: S 3 " v : ﬁ-ﬁmumw
o et et g e T T ) "Scin” el diepleps supex mparr %] e T
. 1 Colk MwBamd ~ . L e Gy A e mmar u . v by » m AT TRACTRA TR, apaita £

+ Tgetec Nt e vy Ly . F s parsaire i s cuddy 4 sbat §3ATC @ pa ‘A -y - 4
o ;‘;:"' e corlans dmipcruam b e R 10 “hosrrosmits” i “Spwpamts,” Sxu I 1t
y hri 8 - p
# 2. Thes v dctermuncs if she Covma 51 Yallow won B T

e e ¢awbull MRTTRLYT maer W slairm e : ::::

cvoiml wemhile attsad “C10 o st L6 greumed w un
) Clamw wekafrcmatancs) wiscl will se o Code 14 I T
- ; =
[ w e
I - i
: - r

T I ' i . LT -
TYPICAL FACING PAGE TYPICAL DIAGNOSTIC CHART
' : 5-5-31
M5 11493
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&
B
) VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

fi Sye-mo A% 21213 anrn A3




_ 2:32 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

2.9A DIAGNOSTIC CHARTS

TECH 1 “SCAN" TOOL
TYPICAL DATA VALUE

 The Tech 1 “Scan” D?Lé ﬁsted__iﬂ {he table -niéy_ be 'i:_'s_é_d"fc_jr comparison, after 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 1o the “General Description and Systemn Operation,” Section “1"".
If all data values are within the ranges illustrated, réfer o “2-B" “Symptom Charts.”

- . Test Description:'Nuribers Beios
o, numbers On the diagnostic chan. <.

e e e o gnition “ON.Y and engine not rnsing. Temperatire.
:1." . The “Scan" position refers 10 the Tech 1 “FO: DATA - _sensors should be compared 1o the. ‘actial BT,
P -_L'IS’_'I"-_‘;'di_spIa)"f-.pa‘i_rS':L_ha'[- are"displayed in order, if lemperatures by letting the sehsor sit 'o'v_e'm'ight_ and:- -

the “YES” button: is pressed. After “Time From then comparing their values. A difference of +5°C

Star1” paraméter is displayed, by pressing the from the actual temperature may indicate a problem

“YES" bution, the display pairs will start on the top with the sensor. Use the diagnostic aids chart for

of list again. o o that sensor to compare the resistance o temperature
2. “Units Displayed™ are the available ways of dis- values. ' o

- . playing what each parameter is currently operating
.ingor-a valug -that is beingisensed or being-

-+, operating vehicle. Theignit Lo I O N ANt
- should be performed first as this may I¢ad i0 2 quick . 5. “ENGINE RUNNING” typical data ues-are an
 identification of a failure. The Engine Runniitg data average of display values recorded froth nomally .
should be compared 16 the ignition “ON" data as a operating vehicies, and are intended 1o represent
diagnostic check 10 make sure the comiponent or what a normally functioning system would typically
system is operating property, R display: S :

L?-;.;'c-'ﬁ:;.. . W A

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-33

TECH 1“SCAN” DATA

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

@ “SCAN" POSITION DISPLAYED @ IGNITION “ON" @ ENGINE IDLING

REFER TO
SECTION

ENGINE SPEED REVOLUTIONS 0. + 50 FROM DESIRED IDLE
_PER MINUTE

1.2

: | DESIRED IDLE REVOLUTIONS | va_m_es' © | ELECYRONIC CONTROL MODULE IDLE
oL |-, PER MINUTE - 7] COMMAND (VARIES WITH TEMPERATURE)

1.2

"‘SHOULD., QUAL . 8%° - 110°C
AC'I’UAL TEMP

| ,. coOLANT - S ac "

1.1

INTAKE AIR ' o
TEMPERATURE AIR TEMPERATURE

" vARIES WITH AMEIENT AND UNDERHOOD

1.9

_MAN!FOI.D ABSOLUTE KPA/VOLTS 75 TO 105 KPA DEPENDS ON BAROMETRIC PRESSURE AND
PRESSURE ~35TOS.0VOLTS ENGINE LOAD

1.1

'BAROMETRIC ' KPA VARIES WITH DEPENDS ON BAROMETRIC PRESSURE
PRESSURE . . ALTITUDE :

11

THROTTLE POSITION voLTs . 3s-70" ) 3s-30

THROTTLEANGLE | o-100% | = 0% T aw

' o - PER HOUR R &

S

{evstemvortage - | - vours  f 0 1is-te0 of 120150

1.2.

| oxvGEN sENSOR MILLIVOLTS LESS THAN 95mV to 950mV
VOLTAGE _ _ 200 mv

1.1

opsmcn.osso LOOP | OPEN/CLOSED OPEN ~CLOSED LOOP WITHIN 5 MINUTES AFTER
R o] SRR smannemcme o

1.2

OXYGEN'SENSOR CYESING. CYES ;
READY N SRR | - ] ENGINE

'$HOULD REMAIN YES’ AFTER STARTING

EXHAUST GASES | mcnnean | ean VARIES WITH OXYGEN s'msoﬁ"é '
: o 3 INTERPRETATION OF EXHAUST GASES

11

| peceL FuEL CUT MODE YES/NO RO NO
IN EFFECT ,

1.2

£-327-93
NS 14408

10f 2
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2-34 ENGINE MANAGEMENT $YSTEMS 1.7L THROTTLE BODY INJECTION

TECH 1 “SCAN” DATA

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

; 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% ADIUSTMENT NORMALLY BETWEEN 10% AND + 10%
FUEL MEMORY CELL 0-35 35 _ 1.2
“CLOSED LOOP” FUEL - 100% - 0% FLUCTUATES WITH CHANGE IN "CLOSED LOOP™ 1.2
ADJUSTMENT +100% . {FUEL ADJUSTMENT NORMALLY BETWEEN -20% _
_ - _ R L) +20% WHEN OPERATING IN “CLOSED 100P* .| _
SPARK ADVANCE _ 0 BEFORE TOP. | NOT USEABLE |VARIES ET
' DEAD CENTERTO| =~
. 60 BEFORE TOP
DEAD CENTER _ 3
FUEL INJECTOR PULSE | MILUSECONDS |3.9 OR RIGHER |.6 To 1.5 1.2
WIDTH
AR FUEL RATIO NOT USEABLE [13.5- 14.7 1
CALIBRATION VARIES VARIES  [VARIES 1.9
IDENTIFICATION _ ' . L
* | ENGINE RUNNING TiME | HouRs/MINUTES/| NOT UsEABLE VARIES WITH TIME 23
SINCELASTSTARTUP | SECONDS - I e
| IDLE AR CONTROL - " COUNTS 135 [ss0- 1.2
AR conomdmﬂc ' YES/NO NO CHANGES WITH REQUEST FOR AIR CONDITIONING i1
REQUEST SIGNAL '
AIR CONDITIONING ON/OFF OFF CHANGES WITH COMPRESSOR STATUS 11
COMPRESSOR
CONTROL RELAY
OCTANE ADJUSTMENT VOLTS coovoLt l1ovolTTo 42 voLt
1 DEGREES | .0°7O-8* |, 0°T0 8 i
1 EVAPORATIVE 1 o-400% -] '
| emission canrsTer | o e
JPURGEDUTYCYCLE . | .o | O P
INTAKE MANIFOLD QFF/ON [+ oFF - “J“ON" OR=OFF" DEPENDING ON COOLANT
HEATER CONTROL o TEMPERATURE AND INTAKE AIR TEMPERATURE
RELAY
FUEL PUMP CRCUIT ON/OFF ~ON* “ON™ 1.2
MOMENTARILY
THEN “OFF~
RADIATOR FAN NOT USED NOT USED 1.2
4-27-93
NS 14409
2of2
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-35

| ELECTRONIC CONTROL MODULE DIAGNOSTIC CODES

— T © b TURN ON CHECK
- DESCRIPTION . R SR AT ENGINE LIGHT?

R '--'_.No OXYG: N SENSOR SIGNAL

YES

14

COOLANT TEMPERATURE Signal voltage too tow

YES

15

COOLANT TEMPERATURE - Signal voltage too high

YES

21

THROTTL‘E POSITION - Signal voltage too high

YES

22

"THROTTLE POSITION - Signal voltage too low

YES

|- INTAKEAIR TEMPERATURE Slgnal voltage too hlgh

YES

.28 :.

" NO VEHICLE SPEED SIGNAL

YES

25

INTAKE AIR TEMPERATURE S:gnalvoltagetoo low

YES

33

MANIFOLD ABSOLUTE PRESSURE - Signal voltage too high

YES

34

'MANIFOLD ABSOLUTE PRESSURE - Signal voltage too low

YES

© 35 .

| IDLE SPEED ERROR

YES

L4z

| eLECTRONIC SPARK TIMING - Control Circuit problem -

'YES

v

 RICH EXHAUST INDICATION

YES

st

'CALIERATOR ERROR

YES

| svstemvorrace 100 HiGH

YES

YES

OCTANE ! 'pjusmsmancuns - Signal voltage 100 hlgh or 160 Iow._

OL MODULE ERROR

| YES

S 6582
NSfIM.‘IO .
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*2:36_ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION. _ 8
ELECTRONIC CONTROL
: MODULE “
ASSEMBLY UNE .
c%ﬂ?sgpgn 57 BLACK/WHITE 4 a9 —t-’ML s voLr 3
front face view _ DIAGNOSTIC TEST ' i
Te © TERMINAL INPUT ' k
N o 4 ELECTRONIC CONTROL o
_ ' . _ 3E Al h =
- S S _ i I COMM NICATIONS : -
VAZ FUSE - !nlﬁ%’iﬂ( .EN.G'NE . il T e DU S
' U ' ),‘ ) 38 BLACK/WH_ITE' —l AS _—'q/dlc'uscx ENGINE -
\ INSTR UM'ENT'_I;_SENIEL' HARMESS ' . N 'lcjgmnm
ENGINE HARNESS T ' iy
CONNECTOR - . 91592, &

NS 14330

o 'Clrcun Descrlptlon

The diagnostic circuit check is an Orgdmzcd dppmach o 1dcnu!‘y:ng a problcrn created by an electromc engme
- control system malfuriction. It must be the siarting point for any driveability complaint diagnosis, because it directs-
~-the service technician 1o the next logical step in diagnosing the complaint.. Understanding the chart and -using it

' 'corrcf:l.l\ will reduce diagnosis time and prcvcnl the. unncees

12

- u.lll Check for

the electronic control module grounds,

Cod¢ 12 at Icast three iimes

. -':_.Codc 12 means lhcré is no' crankshan rcfc'rc'ncc
- signal coming io the clecironic comro! module lhlS
. iS normal becatise the ¢nging isnot rurining,

This chcck is used to sec if the eleclronic control
module can supply serial data [or Tech 1 *Scan”
tool use. If an engine calibrator error is present, the
clectronic control module may have the ability 1o
. flash a Code 12 but not enable serial data.

“This test is-used to see if “Cranks But, Will Not
Run” sympiom is caused by an elecironic. control
module problem or the vehicle electrical system.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

“bautery power 10 the electronic control module and

This check is done 10 sce il the clcaroruc comrol_ I
- module has the capability to control the *Check
© - Engine” light. With the assembly liné data link -

- diagno

“test” 1erminal “B' grounded; the “Check .

.- esudblished; the chaits in Section *2-C

A?

sary rcp! acement of good parts.

‘baromelric: pressure readmg fr
-absolute pressure sensor voltagc and kPa values.
".Are they normal for your altltudc. use CHART Cl1-

D, Look at the.coolant temperatute sensor value 1o

-+ :see ifl-the-value is reasonable or ifitis shified abovc
or bclow wht:re it should bc"

' "s not. Wl[hl :

the Lyplcal_' valucs

Systems Chdns”™ will prov:de a funcuonal check-ef .
- the suspect- component orsystem, RO

D:agnostlc Aids:

I assembly line data link serial data output circuit
(Yellow, wire from electronic control module terminal
“AS" 1o agsembty line data link terminal “M") is shorted
10 +12V, there will be no serial data cutput. See CHART
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| Ol

CHART A
DIAGNOSTIC CIRCUIT CHECK

® NOTE CHECK ENGINE LIGHT.

® IGNITION “ON,” ENGINE HOT RUNNING,

1,7L THROTTLE BODY INJECTION NiVA

DOES CHECK ENGINE UGNT FLASH
CODE 12 AT LEAST I TIMES?

® "s'fé'w? LiGHT (@ woueur |- [FLasking cooe 12 |
- ' I B . | _
(3¢ sumper assemBLY LINE DATALINK USECHART A1 | CHECK FOR GROUNDED DIAGNOSTIC
e e e e S - TESTINPUT CIRCUIT (BLACK/WHITE

WIRE) TO ELECTRONIC CONTROL
MODULE TERMINAL "A9”. USE
WIRING DIAGRAM ON CHART A.

{ WILL ENGINE START AND RUNT |

"-.,usecaAauz H

. h---h’-—’--_-l

HTECH TpOi..IJ- €
F0 SCREEN TITLED “SELECT MODE T |
SELECT F2: TROUSLE CODE.

_ ARE ANY TROUBLE CODES DISPLAYED?

NEX'I

-,HANONECODEIS
' narmm.owm 1

L _» o ONTECH 1 TOOL, PRESS ~ £XIT KEY oucz.mzu
' . 'SELECTF@:DATALIST. .. )

REFERTO: "SYMPTOM REFERTO: *COMPONENT
CHARTS,” SECTION 2. SYSTEMS CHARTS,”
SECTIQN 2.
4-27-93
NS 14331
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2-38 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY {NJECTION

ELECTRONIC
2 BLACK —f FUSIBLE LINK | 3 RED CONTROL MODULE
Y. - 31 | BATTERY +
§ BATTERY | <16 | BATTERY +
- CLlRaay |
I"___'?a""'l
VIGNITION SYSTEM i
FUSE Y (GREEN) gimeaca illl “
= N | IGNITION SWITCH
ENGINE BLOCK NS g PINK/BLACK 1 AS |VOLTAGE INPUT SIGNAL
GROUND
1 ENGINE GROUND >3 BROWN —3 412 )¢t ecrmonic conTrot
....... A ' 52 54 BROWN —1 D1 ] MODULE GROUND
™ Attaches to engine ilr BROWN :
1 MAXIFUSE | at ignition module :
_______ 4 . _bra(ket -----.----'--—-- .
S SN IOt | St s aatas NN
i ASSEMBLY LINE DATA 1 I VERICLE SPEED t
S 1 LNk connecrok ! seusoa !
) _— | S bbbl bl [ I R yishivfing N E] .
CHECK ENGINE
IGNITION uK GHT . _ CHECK ENGINE
swrrcu ) -] UGHT CONTROL"
vaz FUSE '
D1 —38 BLACK/WHITE ——E—/oj_
3
INSTRUMENT PANEL HARNESS =
TO-
ENGINE HARNESS .

CONNECTOR 9-15-92

{8 terminal, white color)

NS 14313 |

CHART A-1

~ NO "CHECK ENGINE* LIGHT -
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

There should always be 2 sicady “Check Engine™ light, when the ignition is “ON™ and the engine is not running.

Swilched ignition voliage is suppllcd from VAZ fusc di
control the light and tm it “ON" by providing 2 grou
module terminal “AS",

Test Description: Number(s) below fefer 1o c:rclcd
nurnber(s) on the dlaonosnc Chart. .

- Step 1 checks the operauon of the comrol cireuil
wire (o the clcclromc comrol modulc conncclor-

terminal “AS"™ ¢

2. This step checks the clectronic control module is
mCemng power on its three power supply lerrmna]s
“B1”,"C16", and “A§",

3. This step checks the electronic control module-lo-
engine block ground circuits on ciectronic conirol
module connector terminals “A12” and “D1",

VAZ SERVICE MANUAL TH

irecily 1o the light bulb. The electronic control module will
nd path mrough the Black/While wire to electronic control

_ Dxagnostlc Ald_'

ntrol module P:nkalack wire from elcc

“the engine will not-siop running and/or thé’ dash hghts
will be “ON.”

If the “Check Engine" light is “OFF" and the test
light is “ON" in Step 1, there may be a short o 12 volts
between “AS” 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.

ROTTLE BODY INJECTION MIVA

If ignilion swnch vollagc mput circuit electronlc

module terminal “A6" to Fuse Y is shioited'to voltage

E

k)
]
-

b
ot
ki
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-39

1 7LTHROTTLE BODY INJECI'ION NIVA

CHART A-1
'NO “CHECK ENGINE” LIGHT

ARE FUSES OK?

‘REPAIR SHORT TO GROUND IN

]HOI

YES

"] ORCUIT WITH BLOWN FUSE.

. IGNITIOH 'OH " ENGINE"OFF.” :
® WITH TEST LIGRT CONNECTED TO GROUND lACKPROBE

ELECTRONIC CONTROL MOOULE CONNECTOR TERMINAL AS

¢ OBSERVE "CHECK ENGINE® LIGHT.

IS THE CHECK ENGIME LIGHT "ON"Y

YES

I ]

{ NO [

o WITH TESTUGHTCON!{ECTEDTOGROUNO SACKPROSE y

TERMINALS::

o0 ALL THREE TERMINALS UGHT THE TEST LIGHT?

& CHECK FORFAULTY CHECK ENGINE LIGHT SULB
1 CHECK FOROPENIN WIRE TO ELECTRONIC

» CHECKLP HARNESS COMNECTOR::

.- AND CONHECTBONS
CONTROL MOOULE TERMINAL 'AS'

I TEST UGHT IS "ONT.CHECK FOR SHORT to 12
vou's on Bla ICWHITE wme #18 nerwem TEST

|N°i

YES

0 . WITH TEST UGHT COHHECTEO T0 « 12 VOLTS,

:-'BAcxPRouE ELsc'rltomc couram. MODULE

o AEFERTO CHART A4 “IGNITION
RELAY CIRCUIT CHECK.™

YES

REPAIR OPEN CIRCUIT IN GROUND WIRE
THAT DID HOT LIGHT TEST LIGHT.

- }r_,:{'«'_l_lL'r'( CONNECTIONS oR FAULTY ELECTRONIC CONTROL MODULE.

4.27-93

NS 14334

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

39



2-90 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION _ .

ELECTRONIC CONTROL

LT MODULE
AS[f;_EM‘ELY UNE
COANTNE’EITNJR 57 BLACK/WHITE .{ AQ —EW— S VOLT
: frorft face view S 51 BROWN DIAGNOSTIC TEST .
A TERMINAL INPUT
ELECTRONIC CONTROL
2 ¥ ENGINE == 2 SROWN a1z | oot GRouND :
GROUND 5

SERIAL DATA
62 YELLOW —l A3 | COMMUNICATIONS

N Ef1 T 3B BLACKMWHITE :"-‘5 "/ 71 CHECK ENGINE ' u
(NSTRUMENT PANEL HARNESS - _ ,ggﬂnm : )
.. ENGINE'HARNESS = .

. CONNECTOR

: : ;'!52 CHECK ENGINE
VAZ FUSE UGHT

\

(8 terminal, white color) NS9 -11453'35 ‘

CHART A-2

NO ASSEMBLY LINE DATA LINK SERIAL DATA -

OR &

- WILL OT FLASH CODE 12 i‘

“GHE GINE” LIGHT “ON"" STEADY)

| o 7L THROTTLE BODY INJECTION NIVA .

B _:-"Ei'Cir'clLl.'it DesCr-ip'ti:é.n'-- : g

There should always be a stcady ‘Check Engine” light whcn the ignition switch is “ON“ and the engine is not
‘running. Switched ignition voliage is supplied directly 1o 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 clectronic control module’s diagnosiic “1cst” Lcrmmdl ‘A9 is grounded, the electronic control madule
commands the “Check Engine” light 1o flash-a Code 12, followed .by any code(s) stored in mémo Thc Tech . I_
Scan tool; when lhe “Fl: Fleld Serwcef’:k 1 prcsscd SuppITCSdground for assembly hnc data’ lmk rmmal “B '

“Test Destription: Number(s) below refer o C”C'Cd -
g:___number(s) of the dlaonosuc cham: - a '

' 1, 'If “Check Engine” light is “ON,” bu( vcry dlm and

.the engine will not stan, check connections “D1”
and “Al12" for proper tightness. Also, ensure tha
they are clean.

2. 1f the “Check Enginc” light goes “OFF™ when the -

electronic control module conneclors - are
disconnected, then the “Check Engine” iight control

module terminal * AS" is not shoned o ground

+3. The clcctromc conzrol modulc can’[lash a Codc 17
- but may not be.able to output serial data o the
assembly line data link connector terminal *M”. If
the Tech 1 “Scan” 100t does not display serial data
AND the “Check Enginc” light is Hasl‘ung Code 12,
THEN check the Tech 1 “Scan” 100l on a good
vehicle. If the Tech 1 “Scan™ 100l and the serial data

5 AL lhls poml. the “Check Encme Ilght wmng is R

OK. The problem is a faully electronic control

module or engine calibrator. If Code 12 does not

flash after replacing the electronic control module,
“then replace the engine callbraror also

Dlagnostlc Alds
circuit 38 {Black/White wirey 1o cleuromc coritrol '

"Chcc e

tUierminal input circtiit 1o the: electromc
control rnodul\,

A SICdd lwht 'suggcsts ashort to : round in’ thc_ﬂ
L control Circuit, or an open-in the

output circuit are OK, then the connections, Lthe
. electronic control module, or the engine calibrator
may be faulty.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJ ECTION 2-41

CHART A-2

WILL NOT FLASH CODE 12

NO ASSEMBLY LINE %ATA LINK SERIAL DATA
R

(*CHECK ENGINE” LIGHT “ON" STEADY)
1 7L THROTTLE BODY‘INJECI'ION NIVA

IGNITION “ON,” ENGINE “OFF.”

ASSEMBLY UNE DATA LINK CONNECTOR DIAGNOSTIC *TEST* TERMINAL "B” NOT GROUNDED,
AND TECH 1 *SCAN" NOT CONNECTED TO ASSEMBLY LINE DATA LINK CONMECTOR,

IS THE CHECK ENGINE LIGHT "ON“?

.----..---u-

IGNITION "OFF.”

DISCONNECT BOTH ENGINE CONTROL MODU{!
CONNECTORS,

IGKITION “ON."

IS CHECK ENGINE LIGHT YONT*

SERIALDATA COMMUNICATION QRCUIT {62

] TERMENAL *M°, .

CALIBRATOR IS FAULTY.

NO Assmm' UKE DM’A LMK DATA: - CHECK.

"] YELLOW WIRE) FOR OPEN DR SHORT TO GROUND
BETWEEN ELECTRON!C CONTROL MODULE ot ¥ b
AND ASSEMELY LINE DATA LINK COMNECTCR

¥ OK, ELECTRONIC CONTROL MODULE OR ENGIHE

CAGNITION "OFF."
CRECONNECT ENGINE. CONTROi. MODULE CONNEU OKS

IGNITION "ON,” ENGINE HO‘I’RUNRING. :

BACKPROBE ENGINE CONTROL MODULE COHHEC‘I’OR

. TERMINAL "AS” WITK TEST LIGHT CORNECTED TO GROUND,
- LEAVE CONNECTED. ~
|DOES CHECK ENGINE LIGHT NOW FLASH CODE 127

T lekGiNEUG
o :HDDULE couuecroammm'a.s'

™ JROBLEMSS. zm-lnm ~GPEN CIRCUIT* 57

A yHRee nuesz

SLACK 'ntwm_unmrnssemuLmz'_:_.\:f;._.: _

] SYSTEM OK.

remuw. 'A .
J{ no | AEPLAGE ENGINE
— CALISRATOR. -

9-17-92
NS 14336

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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+ 242 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION.

| 514002,

3 ‘UINEDATA
UNK CONNECTOR .
!ront face wew S

ELECTRONIC

colL

’ " SERIAL DATA
- §2 YELLOW —-E COMMUNICATIONS

IGNITION A
ASSEMBUES MODULE -

!'c'oouwr TEMPERATURE st'cTri'Ei‘ 1o

{ “THROTTLE POSTION SIGNAL _,__,_ c13

<-—o:I: I-_A_

s :'_' MANIFOLD PRESSURE SIGNAL |
: _
J—

Al [ YRS F ..... " INJECTOR
,;_ GREEN i ”&’gl( ] CONTROL -
< ' ""j i—— §4 BLUE —{ D16 L " g
DIRECT IGNMON e ' D9 1 : ._l :
SYSTEM_ _ o rueL - = @sucx : : S
 muector. I 019

CURRENT. UMITER_ v

CONTROL MODUL'E- I

y Clrcwt Descrlptlon

. Tech I “Scan“ tool -¢ancofmim

2 If incorrect, these sensor input

" CHART A-3

(Page 1 of 3
ENGINE CRANI(S BUT WILL NOT RUN
1 7L THROT!'LE BODY INJECI'!ON NIVA

ic Circuit

Chcck" bc pe__ on'ned ﬁrst CHART ‘A will deter-

mine if:

¢ Electronic control module power and ground
circuits are OK.

» Electronic control modulc self daagnosuc abduy
B operau_ng SRR :

clcctromc control mod'

tronic control module can causé a no-star.

Any time the electronic control module has been
“OFF for at least 15 seconds, it cnerglzes the fuel
pump relay for 2 seconds after the i ignition switch 1s

ighals 1o the elec- '

This stcp checks for sufﬁcaent voltagc at' l.he spar‘k

- plug end of the spark plug wire. Wire #1 and #2

~ must be tested individuaily. Wire #1 and #2 connect

- to-different i 1gmuon corIs so both lgmnon coils” are
. chcdc d -

. This step checks for & short i fo grourid on ihe i aneC"

tor control circuit, If this. occurs, the -

“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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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-43

: @ s USING ST-125 SPARK CHECKER TOOL ) 26792, CHECK FOR SPARK AT SPARK-PLUG

@ 10 VERIFY THE ELECTRONIC CONTROL MODULE'S SELF-DIAGNOSTICS ARE WORKING,
THE CHART A “DIAGNOSTIC CIRCUIT CHECK™ MIUST HAVE FIRST BEEN PERFORMED - -
THROUGH STEP S BEFORE USING THS “WILL NOT RUN™ CHART. _

IGNITIOR “ON,” ENGINE STOPPED.

-
1}
]
| CHECK."

v 8 CONNECT TECH 1 SCANTOOL.

‘e SELECT “F@: DATALIST.”

! ARE THE FOLLOWING PARAMETER VALUES WITHIN RANGE?
‘

1

1

L]

. COOLANT TEMPERATURE. I BELOW - 20°C. SEE CODE 15 CHART FOR SENSOR RESISTANCES.
- THROTTLE POSITION, IF OVER 2.5 YOLTS WITH Tnno;gf;_a_os;n,_scs CHART.C-1H.

EL

~MANIFOLD LUTE PRESSURE SENSOR YOLTS

i3 AND'S VOLT

e

——

| 1.7L THROTTLE BODY

CHART A-3

(Page 1 0of 3)
ENGINE CRANKS BUT
WILLNOTRUN

~CHECK ENGINE™ LIGHT SHOULD BE “ON.™ IF NOT “ON,” RETURN TQ CHART A, “CHAGNOSTIC GRCUIT

INJECTION NIVA

-
1
L
]
L
]
!
]
]
]
I

3 ) ® IGRITION “OFF~ FOR 15 SECONDS. Dl e SEE FACING PAGE, TEST.
& LISTEN FOR FUEL PUMPRUNNING WHEN IGNITION IS SWITCRED “ON.” DESCRIPTION, $TEP 2.
» FUEL PUMP SHOULD RUN FOR 2 SECONDS AFTER IGNITION “ON,” THEN TURN “OFF.”
DOES IT? ; e ;
s .
. r - ——— ‘--1

. WIRES WHILE CRANKING. {A FEW SPARKS AND THEN NOTHING IS CONSIDERED
"NOSPARK.") .. - . oo S
- §$ THERE SPARK FROM-BOTH SPARK PLUG LEADS |

t ;EE FUEL SYSTEM ELECTRICAL v

LCIRCUIT CHECK, CHART AS. _:

YES

@ » DISCONNECT ELECTRICAL CONNECTOR FROM FUEL INJECTOR.
:  DOES FUEL IKJECTOR SPRAY WHILE mNK_IN_G ENGINE?

et |
- - v -y

T IGNITION SYSTEM PROBLEM. :'
[

[ragLry miecTOR .
ANDIORO-RING. - | . -

[ooes noT uGHT | '

- {conmmugrorace20F3. |

~+ | ELECTRONIC CONTROLMODULE
s ;COM_NEC-Tog.T_EthNAL_-"ms'.

1 -

LIGHT FOR APPROXIMATELY 2
SECONDS AFTER IGNITION 1S
TURNED “ON,” THE GOES QUT
1 - . -

{ REPAIR SHORT TO.GROUND ON
IRIECTOR CONTROL CIRCUIT TO

42793
HS 15801

VAZ SERVICE MANUAL THROTTLE BQDY (NJECTION NIVA
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- C:rcunt Descnpt

244 ENGINE. MANAGEMENT SYSTEMS 1.7L THROTTLE BODY.INJECTION

O PET— o ELECTRONIC
INDL UNK CONNECTOR CONTROL MODULE -

front face view

SERIAL DATA
62 YELLOW A8 | COMMUNICATIONS

COIL
ASSEMBLIES ;ﬁg-‘g:ﬁ'g .coot.m‘r TEMPERATURE SIGNAL 1o

F 42 VIOLET/WHITE __E REFERENCE INPUT SIGNAL

In ’ .
Laoon? e : INJECTOR
- : .. CoNTROL

1

DIRECT lcumou ,
SYSTEM :

9-14-92
NS 15206

CHART A-3

e (Page 20f3) =
ENGINE CRAN_KS BUT WILL: NOT RUN
. 7LTHROTTLE BODY INJECTION N NIVA

Before usmg'thls Ko ,,ar[.check battery condmon. cngme crankmg specd' fue uanmy and quallty

Test Description: Numbers (s) below refer to circled NO'HCE If engine speed is 1nd1cated bat less Lhan ' B
number(s) on the dlagnosnc chart, 80, check for and repalr cause of low crankmg
- speed. . : 2
7. The electronic control module normally prowdcs oy
electrical pulses (to ground) to operate the fue = 11 With the test light conn;cgcd m +" voltage, by _ ’
chmg the refer- @

: qulckly, repcatedly mo
‘ 0‘

_ injector. This step chccks for Lhese elecmcal puISCS'"' o
e "wmlecrzmkmo RN . :

8. This ‘step checks for fuel spray. wh
L rical pulses venfied in Step 7. If
ray,’ see the ‘next (bottom) box for

: R "o L T
POSSlblc caUSe ‘WILL NOT RU]\lI‘ 2. Jumpen.ng Lhc N bancry termmal 10 pm “G" wﬂl
9. Incorrect fuel pressurc can cause a “WILL NOT power the injector with + voltage. (See main wirifg
RUN." If fuel pressure is OK, the i njector is faulty. diagrams, page 2 of 5, located in Section 2 of this
16. The electronic control module must receive “refer- manual.) At the injector hamess connector, only the
ence signal mpur" pulses from the ignition system, Pink/Black wire should have voltage to light the test
Lo calculate any “engine running” functions. The light.

Tech 1 will show the engine speed if the electronic
-control module is receiving this reference signal.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA




ENGINE_.MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-45

B ety PP ' ~ (Page 2 of 3)

- {conTuEo romrAGE 1013 ENGINE CRANKS BUT
i o>l WATCHINJECTOR TEST LIGHT WHILE WILL NOT RUN

DOES TEST LIGKT BLINKY 1.7L THROTTLE BODY
- INJECTION NIVA
NO ves| o — .

[ ] REMOVE tNlECTOR TEST LIGHT FROM HARNESS CONNECTOR
® RECONNECT HARNESS CONNECTORTO IECTOR.

& LOOKFORFUEL SPRAY FROM INJECTOR. :
‘BOES FUEL SPRAY WHILE CRANKING ENGINE?

) ._ e @_

|

e CHECK FOR: IGNITION “OFF."
- FOULED SPARK PLUGS. INSTALL FUEL PRESSURE GAGE. (SEE CHART A-7 TO
» RESTRICTED EXHAUST SYSTEM. REFER DETERMINE WHERE TO CONNECT FUEL PRESSURE GAGE).
TO CHARTB-1. * IGMITION "ON.*
- . INCORRECT FUEL OR WATERFOREIGN v FUEL PRESSURE SHOULD BE 19070 216kPa (27.6 10305
. MATERIAL IN FUEL. PSI,1.9-2.1BAR).
£ .. SPARK PLUG WIRES "CROSSED,” - - | | 15117

OtglsiCTED INTO WRONG SPARK

L mscroa. CHECKFOR ' REFERTO "FUEL »
‘SHORTTO GROUND INELECTROKIC | | SYSTEM !
‘CONTROL:MOOULE TERMINAL « DIAGNOSIS,”
o "D9~ AND “D10” CIRCULT. F CHARTA-7. !
£ _ e _. 1S AT ittt [ =gl PR
v & INSTALL YECH 1. SELEGT "FO: DATA LIST.”
AN/ e MOMNITOR "ENGINE SPEED™ WHILE HOLDING THE IGNITION SWITCH
- KEY IN THE “START™ POSITION.
-~ IS ENGINE SPEED INDICATING MORE THAN 80 WHILE cuumuc?
e I
YES
@ _0-‘.':DISCOHNECTTECH1SCAHIO L: CDHNECTORFROMIGN]TION
oo N e WITH A FUSED JUMPER WIR £~ ' M _
01 1 BATTERY TERMINALTO PIN~G” onuusseusu :--lanmo ] N
N ; uu:oauuuuconusaom e conuecTresrucurcupumTo + “BATTERY TERMINAL
.} &7 IGNITION “ON,” ms:oumcnuum:scroa. |4« OBSERVE TECH 1 "ENGINESPEED” WHILEUSING TESTUGHT %
“|:® -VWATH A TESTLIGHT CONNECTED TO GROUND, - -] ~ " TO QUICKLY. AND REPEATEDLY TOUCK TERMINAL “E” OF € PiN
. TOUCH EACHDF THEZ TERMINALS OF THE Il HARNESSCONNECTORREMOVED FROMIGNITION MQDULE
g -.'olscountcrwmzcrozuAm:sscousecroa ‘& TECH 1 $HOULD moacns AN ENGINE SPEED. ABOVE ZERO.
Sk ous:avs TEST LIGHT ou EACH rsmmu.. . DOESITT . . _

k- _ _ _ . : .

FAULTY CONNECTION | | PROBLEM IS ESTHER A CIRCUIT FAULT ON

OR - . | THE "REFERENCE IMPUT SIGNAL™ -

DEFECTIVEIGNITION | | VIQLETAWHITE WIRE BETWEENGPIN .

.. |.mMoDuL S jlcumounomhzcouuecroarznmuu-
—_ ECTRON

[IGHT ~ON" ONE TERMINAL ONLY | [ NO LIGHT EITHER TERMINAL |  [LiGHT “ON.” BOTH TERMINALS |
DISCONNECT FUSED JUMPER WIRE | | REPAIR OPEN CIRCUIT I PINK/BLACK REPAIR SHORT TO VOLTAGE ON BLUE
e FROMDATA LINK CONNECTOR “POWER SUPPLY™ WIRE YO INJECTOR. “INJECTOR CONTROL CIRCUIT™ WIRE.
42793
NS 18404

RNt

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



- -_Test Description: Number(s) b:low rcfcr £0 cm:led
numbcr(s) on the dlagnosnc cha.rt. !

. If the engine is too cold of w00 hot ) properly test
“the fuel injector, the test results-would be invalid. It

96

2-46 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

8 | A | ASSEMBLY LINE DATA ELECTRONIC -
LINK CONNECTOR - CONTROL MODULE
'.l'roqt!aceview | [ ————
N meet SERIAL DATA :
62 YELLOW ~——— AS | COMMUNICATIONS
colL ,
IGNi
assemaues | CRTION  }A | FCOGLANT TEMPERATURE SIGNAC—»] C10
s ' | piomema paeipie S
Y — { “TARGTTLE POSITION SIGNAL | c13
I 2] | L.ICRCITMEROSITIONSIGNAL_
= s [ MANIFOLD PRESSURE SIGNAL t md C11
. <
o CRANKSHAFT POSITION AND ENGINE SPEED SIGNAL .
=1 ry 5 42 VIOLETAWHITE —”'I? REFERENCE INPUT SIGNAL
ey | I 1 LN B B s R SRR
T— ' IFUELSYFI'EM LAY
T2l I - INJECTOR
—] " oreen 4 PINK/ CONTROL
LA p 64 BLUE D16 I—o"s
DIRECT IGNITION ' o ._}
SYSTEM FUEL (ecx
INJECTCR [v31.] .
FUEL INJECTOR CRCUIT
_PUMP CURRENT UMITER /)
91492 ' . ' o
NS 15206 L= L

CHART A-3

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

Gircuit Description:
‘Before using this chart check: bartcry condmon enomc cranking specd fue! quantity and qualuy

14,

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 volimeter 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: spec1ﬁcd rcs:s[ancef, '

16.

when the push-to-test button is ‘depressed. The tester”

energizes the injector solenoid coil for S seconds.

The-condition of the injector solenoid coil is deter-

mined by the voltage displayed on the digital voll-
meter while the injecior is energized The vollage
reading displayed duning the first second of the five
second test should be ignored.

15 This stcp chccks that” thc ll‘leCtOl‘ control c:rcun '
. (Blue #64 wire) is a compléte circuit to'ihe electmn-- _
“ic-control modulé, 'With the injector oonncctcd ‘the

voltage from the Pink/Blue injector wire goes
through the injector, and through the Blue #64 wire
to the electronic control module terminat “D16™.

Electronic control moduie 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 voltagc (+12

: .volls)  the engine wlll not stazt.

VAZ SERVICE MANUAL THRGTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-47

[ RER— T ' . (Page 3 of 3)
TEROM. caaaus _ .
1 PAGE2OF3 ' . ENGINE CRANKS BUT
S T g WILLNOT RUN
[ FueLInsECTOR TEST 70 BE PERFORMED NEXT, WITH ENGINE TEMPERATURE | . .. 1.7JLTH _RO_TT-LE_-BQD_Y'
IETWSEN 10°C AND JS'CFOR ACCURATE!NJECTOR TEST. 0 ) i INJECTION NIVA
o IGNITION "ON~, - :
e CONNECTTECH 1. SELECT “F@: DATA UIST”. OBSERVE COOLANT TEMPERATURE.
e 15 COQLANT TEMPERATURE BETWEEN 10°C AND 35°C7
(] INJECTOR MUST BE TESTED AT TEMPERATURES BETWEEMN 10°C AND 35°C.
- ALLOW THE ENG'INE TO WARM OR COOL AS NEEDED.

/| @ PLUGDIGITALVO
“|o oisconnect narness couuscron FROM ruu :mscmn usmc Tr.srsn ADAPTOR J- ason-ao CONNECT FUELINIECTOR

‘fe FUELINIECTOR TESTER “LOW. VEHICLE IA‘I’TER\"‘ I.NDICATOR SHOULD NOT [ 13 'ON' Bm

YES

o IGNITION “OFF",
o - CONNECT FUEL INJECTOR TESTER 439021 rowm CABLE 10 yzmcu BATTERY. SETTHE TESTER ROTARY SWITCH TO THE
" “INJECTOR COIL TEST; 4 AMP = POSITION: _ _ . e

TESTER CABLE TO FUEL INJECTOR.

YES . CHARGE ?EHICLE_B&TT{RY BEFORE PROCEEDING.

surrou 14 rususo cmcs.
DO_NOTTEST MORE oncumm 'ONCE PER Mmum

TSbC IDISREGARD FIRSTSECOND OPTHE 5SECOND TEST.) -

sm:; ORTES Ea-suanzsr

ves |

i NO l[ - { FauLTY rueuruecron

) |
‘e DISCONNECT TESTERS, AND RECONNECT HARNESS TO FUEL INJECTOR.
o DISCONNECT ELECTRONIC CONTROL MOoDULE conutcrous _
' A‘ﬂ'tRY TERMINAL TO PIN 'c." or THE DATA UINK CORNECTOR.

REMOVE FIJSED JUMPER WIRE .FROM DATA LINK CONNEC’I’OR : :

SING A DIGTTAI. MULTIMETER J 33639. CHECK THE RESISTANCE BETWEEN THE ELECTROMNIC CONTROL MODULE HARNESS
CONNECTOR TERMINALS “D9” AND “D10”. :
RESISTANCE SHOULD BE LESS THAN 1 OHM IS m

REPAIR OFEN CIRCUIT IN THE WIRE LOOP, BEYWEEN ELECTRONIC CONTROL : _ :
MODULE HARNESS CONNECTOR TERMINAL "D9” TO "D10". us%fsg;

VAZ SERVICE MANUAL THROTTLE BODY INJECTICGN NIVA
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2:48 ENGINE MANAGEMENT SYSTEMS 1.7LTHROTTLEBODYINJECTION |

 ElecrrONIC. |

" CONTROL Moou;us
8RED ——] BT | BATTERY, O
9RED C16] BATTERY «

T FusIBLEUNK |- 3RED —

...... "
T
o-—g—E— S GRAY/RED
IGNITION
SWITCH | {NSTRUMENT :
-5 [ IS 4 PANEESS .
= HARNESS . o .
ENGINE BLOCK CONNECTOR - AGNITION RELAY
GROUND : . (blve connector}) -
76 RED . [TEROWN - c
I _E 4 PINK 1

FUSE {MAXIFUSE®)

{Located near electronic
controf module) _

! INTAKE MANIFOLD HEATER
$soa

|
- 77 RED

2
a
o0 =
m
B2
RN

o r'—-’--—---a-—-—f..-}
- [ONTAKE MAMIFOLD §
L - HEATER RELAY _:

s e ko sy e e s

1 {GNITION SWrTeH VoL
INPUTSIGNAL - - -

: W ] il-; M P ' . " e11.92, o
i_ucumoumoouu: Lo MODULE T o<1 g

........... L T

";i_GMﬁo Y AND POWER TS CHECK.
1.7L THROTTLE BOD .lN.IECTION NIVA

Circuit Description. L :
When the ignition switch is turned “ON,” it acuvatcs the ignition relay and supplies vol[agc e thc clcctmmc con-

trol module. The electronic control module will operarc as long as - voltage is applied 1o electronic control module ter-

minal “A6" ignition switch voltage i input signal during. Crankmg or running. The elcctromc control modulc te:mxnals .

“B1” and “CI6” receive’ powcr dlrectly from the baucry.

o _;.Test Descrlptlon‘ Numbcr(s) bclow ref' :
.--.numbcr(s) on the dlagnosuc chart::

7 1. Power is supphed from the battery thr

throtigh a. fus:blc link. :

- link, d:rectly 10 both: tcrmmals “BI- : and C16 of B
_ the electronic control module: . - ' Dlagnos cAIdS. : .
2. If the ignition relay and the wiring that supphcs " The intake manifold heater relay is the same as the
power to terminal “A6™ are okay, the (estlight ignition relay. If the ignition relay fails the intake mani-
should light. fold heater relay can be used to operate the vehicle until e
© 3. Bauery voltage should be available at the ignilion a replacement relay can be obtained, 5

- relay’s blue connector, terminat “4” and “6”.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-49

CHART A-4
- {Page1.0f2)

IGNITION RELAY AND POWER

CIRCUITS CHECK -

‘l JL THROTTLE BODY

INJECTION NIVA

T cHEck THE =Y FUSE SHOWN
'ON THE DIAGRAM. IS IT

BLOWN?
B 3
Ne _-'f':___s e
_ qe usz'rtsulcunma-lwm-l REPMSHORTNCI&EW
@ CLIFLEAD CONNECTED TO GROUND. PROTECTED 8Y FUSE *Y™. .
« BACKPROSE ELECTRONIKC CONTROL
MODULE CONNECTOR TERMINALS
“§1" AND “C36°.
e TEST UGHT SHOULD LIGHT ON BOTH
TEAMINALS,
DOESITT -
‘o IGHITION TON." : R i : mscxmmonncomm
o WITHTESTUGHT cum nu.conuecrw tocnouuo. ncmou- * | MODULE CONNECTIQNS FOR -
ELECTRONIKC comm MODULE HARNESS CONNECTOR TERMINAL 'Ai' OFEN CRTUIT OR SHORTTO
o TESTUGHT SHOULDLIGHT. GROUND IN CIRCUTT THAT DID
DOES 1T NOT LIGHT THE TESTUGHT.
YES
— .
Jwoxrousierouno. |

Pt o p
FCONTINUETO |
‘PAGE20F |

-l

M e o W

o ucHT <on- owe orwom

'mm omt Of SHORTTO
NOT UGHT.

GROUND IN TIRCUIT THAT DID

9-22-92

N$ 15802

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-50 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

. ELECTRONIC
FUSIBLE UNK |- 3 ReD CONTROL MODULE
I Q"\h— 8RED —— B1 ] BATTERY
'- BATTERY . 7RED S RED C15] BATTERY
f=-o-" 3
1
:—c/o—-:—g- S GRAY/RED
1 IGNMON 4
| SWITCH §  INSTRUMENT stla
tovwmwa PANEJL -
= HARNESS
ENGINE BLOCK CONNECTOR  [jA. . ¢ IGNITION RELAY
GROUND #5400 | (blue connector)
2 I_a
76 RED 17 BROWN
] 4 PINK
b INTAKE MANIFOLD HEATER
S0A | FUSE (MAXIFUSE®) x
{Located near slectronic b
' control module) - O 15A 154, 154,
77 RED
ENGINE HARNESS Z R__Y -
___________ {Located under
r Yo 3 instrumeat panel) .
VINTAKE MANIFOLD |
:_ HEATER RELAY J 14 PANK/BLACK
IGNITION SWITCH YOLTAGE
INPUT SIGNAL
15 PINK/BLACK
-~
_ TO 9-11.92
{IGNITION MODULE NS 15181 |

o (Pag
IGNITION RELAY AND

e20f2)
POWER CIRCUITS CHECK

1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

When the ignition switch is turned “ON,” it activates the ignition relay and supplies voltage to the electronic con-
trol module. The electronic control module will operate as long as voliage is applied to electronic control module ter-
minal “A6" ignition $witch voltage input signal during cranking or running. The clectronic control module terminals

“B1" and “C16™ receive power directly from the battery,

Test Descriptio’n: Number(s) below refer 1o 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 to relay ter-
minal “2” is a good ground circuil.

5. '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 “AG6™.

VAZ SERVICE MANUAL TH

100G

through a fusible link.

6. This checks the Pink wire, from the ignition relay
blue connector o 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,

ROTTLE BODY INJECTION NIVA




TURBONutter

Lada Niva 4x4
Service Manual
Fuel Injection

This manual and a host of other wonderful Lada Niva documentation
is available free of charge at:

http.//www .turbo-nutter.com

You can do anything you like with this manual except sell it or
otherwise make money from it.

While | can’t stop you sticking it on your own website | would much
prefer you linked to its original location on turbo-nutter.com

You use the information contained with this manual at you own risk. If
you're not sure how to do something either don’'t do it or ask
someone who knows about such things. The font of all Lada
knowledge can be found at:

http://www.lada.co.uk/forum

For Lada parts, advice and general all round Lada wonderfuiness
these blokes aren’t bad:

Lada UK Ltd Lada Parts Australia P/L
Askew Rigg 42 Aerodrome Road
Troutbeck Caboolture

Penrith, Cumbria Queensiand

CA11 0SZ 4510

United Kingdom Australia

T: +44 (0) 17 6877 9794 T. +61 7 5495 5100

F. +44 (0) 17 6877 9197 F. +61 7 5495 5152

E: alan@lada.co.uk E: andy@ladaparts.com

W http://'www.lada.co.uk W: http://www.ladaparts.com



ENGINE MANAGEMENT SYSTEMS 1.7 THROTTLE BODY INJECTION 2-51

CHART A-4
- ' (Page 20f2)
| | IGNITION RELAY AND
POWER CIRCUITS CHECK
- 1.7L THROTTLE BODY
'INJECTION NIVA
| FROM PAGE |
11of2___.!
” {

@ ¢ CONNECT TESTLIGHT SETWEEN TERMINALS
=2 AND “6° OF IGHITION RELAY 8LUE
. HARNESS CONNECTOR. - '

IGHT. 20X

SING CONNECTOR TERMINALTEST ADAPTER XIT, JUMPER TER REPAIR OPENCRCUITIN .~
_sp.wlag.)'mo"remmu-'a'{mewmsnoce_rueaus__lrg'ﬁ; _ | s ROWN WIRE #17 TO RELAY
JUMPER WIRE. TR EEGTEITE | CONNECTOR TERMINAL 27
o CONNECT TECH 1 "SCAN® TOOL. SELECT “FO: DATA UST.” - e
e . e TECH1*SCAN® TOOL SHOULD DISPLAY “SYSTEM VOLTAGE™ HEAR
™ BATTERY VOLTAGE.
: : ' OOES IT?
i
Ak —r oKt | - ..-utj,:_rv_couu_ecnon
IS FUSE "Y" og; ; | SR FauLTY ReLAY
S e
&  WITH RELAY HARNESS CONNECTOR TERMINALS *4” anpesrst | TRAULTY Fuse *Y® OR SHORT
 JUMPERED, REMOVE FUSE Y. CONNECT TEST UGHT FROM GROUNDTO - TO GROUND ON CIRCUIT
" PINK WIRE TERMINAL OF FUSE “Y* HARNESS CONNECTOR. TESTLIGHT $4/15/16/86 PINX/BLACK
suogw UGHT. WIRE. .
DOES ITZ. : : :

~
o
-3
i
%

9-21.92
NS 15210

. m‘

VAZ SERVICE MANUAL THROTTLE BCDY INJECTION NIVA
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2-52 ENGINE MANAGEMENT SYST-E_MS 1.?L THROTTLE BOD‘( INJECTION . .

e ASSEMBLY.UNE = I :
Te]a - - DATA LNK CONNECTOR FUSE Z (RED) CONTROL MODULE -
pa 12/  front face view : : .
. ' 4% + VOLTAGE
: \FUEL PUMP . PINK/BLACK 63 JI a f—— :
TEST TERMINAL GREENAVHTE FUEL SYSTEM RELAY ;
2 CONTROL

/_ FUEL SYSTEM RELAY :
i {red connector) .
1 8 _ ' _ _
. GRAY | PINK/BLACK 1?4?3%‘“12?{090 ine at i u

r-_-_-f-CF—-_"} 2 ignition module bracket ) o :
AL b | oray  Ename | Mgcor o f
! FUELGAGE 1 GROUND. . S S _ ]

ﬂ 64 BLUE o b—,
= (2 '
; T e ( 28acx -
IN-TANK : p18
ELECTRIC WEcroR e O ) S )
FUELPUMP - "' INJECTOR GROUIT ™, 3
FUEL LEVEL SENDER 34 Icgta-afr I_Jf“_"f'f 8
R 42063 N
_ R : : NS 12411 G
FUEL SYSTEM ELECTRICAL CIRCUIT CHECK : _ _‘
1.7LTHROTTLE BODY INJECTION NIVA

Crcuit Descrlptton E ' &;
~  When the ignition switch i :s tumed “ON " the clcctromc control module wxll acuva[c r.he fuel pump relay and run S
"'.‘I‘.he in- tank fucl pump;.?lh pump vn]l opcrate 5:10ng ‘as:the engine is cranking Or run.mng, i _J--the electromc ' _';;__'i

- i there are o ¢ trol modie will ‘shut OFF’mcfuelpumpwlﬂunZ seconds . .
- after ignition “ON.” : ' ' AN .

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

1. The fuel system relay as described above can be o s’i
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 tumn it 1o the “ON" position again.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA -
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T _ ENGINE MANAGEMENT SYSTEMS 1.7L THRQTI'LE BODY INJECTION 2-53

e ' CHART A-5

* IGNITION MUST 8E "OFF" FOR ATLEAST 15 SECONDS.

_ o ENABLE FUEL SYSTEM 8Y TURNING IGNITION KEY TO “ON~

= | tesmow FUEL SYSTEM ELECTRICAL

B |- fe usTen rorRUNNING FUEL PUMP AT REAR OF vemcu o : CIRCUIT CHECK

o * FUEL PUMP SHOULD RUN FORZ S£CONDS AFTER mmncm o _ 1.7L T'H R'OTI'L-E_ BODY

o DOESITT v o : INJECTION NiVA

' noypoo ' e S 3 YES

!"" | L — . ey eGPPSR S .

b e DISCONNECT FUEL SYSTEM RELAY. : _ TFUEL SYSTEM RELAY QRCUIT ELECTRICAL CHECK |

L 1'® IGNITIOK “OM.” ENGINE NOT RUNNING. a OK. SEE CHART A-7 FOR FUEL SYSTEM PRESSURE |
e PROBERELAY HARNESS CONNECTOR TERMINAL *g" WITH . CHECK. i

- ATESTLIGHT ) 34142.6 CONNECTED TO GROUND. iaieirinids

NHARNESS CONNECTOR| "

- - LIGHT “ON" I T - . | ugHT "o | -
£ 1O conuscrrzs'rucu'rssmsmrtmmu-z'mocaouuo. FAULTY CONNECTION OR REPAIR OPEN .
£ ]| ENERGRETHEFUELSYSTEMRELAYAS o:scmseomS?EP@ | | GrounoD QRCUIT 18 BROWN WIRE AND

SETWEEN FUEL PUMP AND ENGINE lLDCK
) GROUND RELA‘I' T!mlNlL “6". :

‘CONN or cuecx-ron OPEN OR SHORT
0 GROUNO IN CIRCUIT 63 GREENWHITE WIRE FROM.
RELAY TERMINAL =27 TO FLECTRONIC CONTROL -
: ‘MODULE TERMINAL “A17. IF OKAT'S A numr
e ELECTRONIC CONTAOLMODULE.

.RECONNEU FUEL SYSTEM IEI.AY. s
B&CKPROSE RELAY TO CONNEC\' TEST LIG!'IT BETW‘EER i
TERMIH&L “&* AND GROUND )

!NERG!.ZE THE I’UEL SYSTSM lELlY kS OESCRIIED IN STEI’ @

o - TESTUGHT SHOULD BE “ON” FOR 2 SECONDS.

© | LUGHT“ON". ' o S - juckt-oFF" |
o FAULTY CONNECTION. .

'rauuvcouuscn N -
0' ' " {:oropEN QRCUIT10 GREEN WIRE
| ORQPEN cmcun_;ra pmmnt:u WIRE

OPER aacmr 1GRAY waas B

' FAULTYFUELPUMPGROUND S SR B & s X

VAZ SERVICE MANUAL THROTTLE BODY INIECTION KIVA
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2-54 ENGINE MANAGEMENT SYSTEMS 1.7L TH'ROﬁLE BODY INJECTION

1 THROTTLE BODY INJECTION UNIT
2 FUEL PUMP '

3 FUELSUPPLY PRESSURE LINE
4 FUELALTER

.. 7 FUEL PRESSURE GAUGE

5 FUEL PRESSURE TEST AITTING
(PART OF TOOL ) 38976-V)

& FUEL RETURN LINE_ :

_{PART OF TOOL J 28970-V)

NS 14583 |

CHART A-7

(Page 10f2)
FUEL SYSTEM DIAGNOSIS
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description: R s
- When the ignition switch is tumed “ON,” the electronic control modile will tum “ON™ the fuel pump. It will

remain “ON’ as long as the engine is cranking or rufining;
_positon pulses. If there are no reference pulses,
seconds after key “ON.”

190 kPa (27.6 psi, 1.9 bar) and 210 kPa (30.5 psi, 2

pump can be tumed “ON™

and the electronic control module is receiving ¢rankshafi -
the electronic control module will shut “OFF™ the fuel pump within2 .

The pump will deliver fuel to the throttle body injection unit, whers the system pressure is controlled between

.1 bar). Excess fuel is then retumed 1o 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

Test Description: Number(s) below refer to circled

number(s) on the diagnostic chart.
1.

3

Checks for proper fuel pressure and system opera-

tion. By tuming the ignition key to the “ON" posi-
ton you will be able to energize the fuel system for
2 seconds at a time.

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 property.

This portion ensures no leaks or loose connections
are present between the fuel pump and the fuel pres-

by applying battery voltage to the test terminal. _
.. Sure test fitting. This step will also determine if the

fuel pump is operating propexly.

Diagnostic Aids:

~ Improper fuel system pressure cari result in one of

the following symptoms:

e (ranks, but will not nun.

* Cuts out, may feel like ignition problem.

» Poor fuel economy, loss of power.

¢ 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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ENGINE MANAGEMENT SYSTEMS 17t THROTTLE BODY [INJECTION

2:55

CHART A-7

(Page 1-0f 2)
FUEL SYSTEM DIAGNOSIS

171 THROTTLE BODY INJECTION NIVA

¢ FUEL TANK HAS SUFFICIENT FUEL AND FUEL QUALITY IS oK.
o IGNITION “OFF,” REMOVE FUEL TANK FILLER CAP TO RELIEVE ANY RESIOUAL TANK PRESSURE.
o DISCONNECT 4. TERMINAL ELECTRICAL CONNECTOR AT FUEL PUMP. (CONNECTOR ACCESS PANEL 1S LOCATED IN FLOOR

PAN DIRECTLY ABOVE FUEL TANK:)
e START ENGINE ANDIDLE UNTK. ENGIHE STALLS. ENGAGE STARTER FOR 3 SECONDS TO RELIEVE ANY REMAINING

PRESSURE.

: TOO&I 389105—\' BETWEEN Fl._liLFILTER QUTLET FITTING AND FUEL PIPE. (SEE FACING PAGE ILLUSTRATION.}

.0 -DISCONNECT FUEL SUPPLY, I’RESSURE PIPE FROM FUEL FILTER “OUTLET™ FITTING. INSTALL FUEL PRESSURE TESTFITTING

. y ._ | :_ | — E .
L - . P R Ll -

| AFTER PUMP STOPS RUNNING, PRESSURE MAY DECREASE SUIGHTLY, | GOTOCHARTAT |

“THEN SHOULD HOLD STEADY WITH, NO FURTHER DROP  PRESSURE. o L PAGE 2 OF 2. :
F. !ucmc IS WARM, A SLOW GRADUAL INCREASE IN PRESSURE IS memmwoomesTes

e IGAIH TURN THE IGNITIQHK T0% £l

SSURE HOLDS |

[noTrousLE FoUND -

IMMEDIATELY AFTER PUMP STOPS IU!INSNG PINCH COMPLETELY SHUT - §°
‘A RUBBER SECTION OF FUEL HOSE BETWEEN FUEL PRESSURE TE STRTTING
ANOTHROTTLEBQDY WIECTIOR UNIT, :
DOES FUEI. ?RESSURE STMIZE -AND STOP DROFHNG?

- MA,

" THE. ruaome IODY uutcnou .
UNIT.AND THE FUEL TANK,
. IF NO PROBLEMS ARE FOUNO,
© REPLACE FUEL PRESSURE
' . REGULATOR ONTHE THROTTLE
1 ' _ gopr_m:_gquouum?.

NE) '{-cuscx FORLEAKS omoose conu:cnons
10 '-!ETWEEN THE FUEL TANK AND THE FUEL .
" PRESSURE TESTRITHNG ( ms SUPPLY LINE

| mcluonG FueL FILTER).
¢ IENO PROBLEMS AREFOUND aipucs_run PUMP.

4-27-93
NS 14413

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-56 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

1 THROTTLE 800Y INJECTION UNIT
2 FUEL PUMP

3 FUEL SUPPLY PRESSURE LINE
4 FUEL HLTER

5 FUEL PRESSURE TEST HTTING
(PART OF TOOL J 33970-v}

§ FUEL RETURN UNE
7 FUEL SRESSURE GAUGE

{PART OF TOOL J 28370-V)

CHART A-7

NS 12683

. {Page20otf2) S
. FUEL SYSTEM DIAGNOSIS _
1. 7L THROTTLE BODY INJECTION NIVA

Test Description: Number(s) below refer to circled
number(s) on the diagnostic char,

4. Fuel pressure less than 190 kPa (27.6 psi, 1.9 bar)
" falls into two areas: I
* Amount of fuel to injector is OK, but the pres-
sure is less than 190 kPa (27.6 psi, 1.9 bar). Low
fuel pressure can cause poor overall perfor-
‘manice.
* Restricted flow causing pressure drop. Normally,
a vehicle with a fuel pressure of less than 190
kPa (27.6 psi, 1.9 bar) at idle will not be drive-
able. However, if the pressure drop occurs only
while driving, the engine will surge, then stop, as
pressure begins to drop rapidly.

5. Tuming the fuel pump “ON" and restricting fuel

flow at the fuel pressure gage will determine if the
fuel pump can supply enough fuel pressure to the

. injector to operai¢ properly, above 190 kPa (27.6
- psi, E9%ban). - - S

" NOTICE: Do not restrict the fuel return line, this

‘may damage the fuel pressure regulator.
. This test deterininesif the high fuel pressure is due

to a restricted fuel return line, or a throttle body
pressure regulator problem. Apply battery voliage to
the fuel pump test connector only long enough to
get an accurate fuel pressure reading.

VAZ SERVICE MANUAL THROTTLE BQDY INJECTION MNIVA
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ENG[NE MANAGEMENT SYSTEMS 1. 7L THROTI'LE BODY lNJECTlON 2 57

' FROM CHART A-7 |

1{PAGEVOFQ} . 1

i

LINK.

¢ DISCONNECT TECH 1 YSCAN" TOOL. '
e USING A FUSED JUMPER WIRE, APPLY BATTERY VOLTAGE TO
/|7 FUEL PUMP TEST TERMINAL “G™ ON THE ASSEMBLY LINE DATA .

® OBSERVE FUEL PRESSURE GAUGE.

CHART A-7

| PRESSURE IS TESS THAN 130,
xpa@rpsi9 bm U

x| {FotLowme:. ol
Fue, rume connecTor | |

(Page 2 of 2)
FUEL SYSTEM DIAGNOSIS
1.7L THROTTLE BODY
INJECTION NIVA
| .
-{ PRESSURE 1S ABOVE 210kPal

& -oiscomnECT FusL RETURN UNE Ar_rue

CHECK FOR THE

 PROCEGURE N stcnou 3

- AREA WHERE THE RUBBER HOSE
'CONNECTS TO STEEL LINE.
¢ iNSERTRUBSER RETURNM LINE HOSE
SECUOII IN AN M’PROVED GASOUNE "

= IFOK,  REPLACE FUEl
PUMP. .

. | PRESSURE 1S LESS THAN 190 PRESSURE 1S ABOVE 210 kPa
| kPa (276 psi, 1.9 bar). _ (30.5 psi, 2.1 bar).
| repace pressure.

b

- PRESSUKE]S ’ ﬂiSSURiiSMOVE 2!0 t?a
. | seTwEEN: - | ao.sw.ziud. '
| 190 kPa (2746 e -
pil.‘l’blt) ; S — :
11 ano210kPa 'CHECKFORIESTNCT(D
Vaospszs | | zuererurnLNe FROM

42743
NS 14406

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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- 2:58 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

’ ' 70 CANISTER PURGE souﬂom} ELECTRONIC :
E [y ifeiinprinpoyinginyloplepi st
o 25 PINK/BLACK {T0 VEHICLE SPEED SENSOR | CONTROL MODULE
—\ L e J
biack fuseholder 27 TG INTAKE HEATER RELAY |
PINK/ L mad IOXYGEN SENSOR
— : sLack 7K ~ Gxvaen senson
ITO IGNITION RELAY | ~a—
coorroosoorsd 20 BROWN ﬁ ~ 33 BROWN/WHITE 97 | GRounp
T IGHTIoK MOBLE § bh bk
Fomm e e —— | {
TG FUEL SYSTEM RELAY 42
LoZDEL STEM RELAY J BROWN
ELECTRICALLY HEATED
< .
= N
ENGINE GROUND | OXYOENSENSOR o
Aftaches to engine at ) ’
ignition module bracket : i 10-31-92
= 3 NS 14336

CODE 13

NO OXYGEN SENSOR SIGNAL
1.7LTHROTTLE BODY INJECTION NIVA

Circuit Description:
The electronic control module applies a reference voltage of approximately 450 millivolis 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-

L Code 13 will set:

3. This will detemine if the sensor is at fault.

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 turned “ON™ by the ignition relay when the engine is running.

Test Description: Number(s) below refer to circled 5. If the air conditioning fuse was open. check the air

number(s) on the diagnostic charn. conditioning fuse circuits Or generator circuits for

. shons. o

* Engine has been running longer than 40'seconds. . agnostic Aids

* Engine coolant temperature greater.than 77°C. " erly, system may go into “Open Loop” after extended

* Throule position sensor signal above 6% (about . jdle. - . _ .
0:3 volt above clo?cd throtde voltage). Nomal voltage varies between 10 mV 10 1000 mV

* Oxygen sensor signal voltage steady between (o) and 1.0 volr), while in “Closed Loop.” Code 13 sets

350 and 550 millivolts for 3 seconds. in one minute if voltage remains between 350 and 550

If the conditions for a Code 13 exist, the system will  millivolt, however, the system will go “Open Loop” in
not go into “Closed Loop.™ about 15 seconds.

2. This test checks the oxygen sensor's heating ele- Refer to “Intermittents” in “Symptoms,” Section

ment. The heating element resistance should be 3.5 “3 gg”
ohms at 20°C or 13.2 ohms at 595°C. At room tem- o

perature (20°C) the heater resistance should be 3.5— An oxygen supply inside the oxygen sensor is nec-

4.52, normally it should be about 3.8Q. 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

4. For this test use only a high impedance digital volt- inspected for breaks or contamination that could prevent

ik

meter. This test checks the continwity of Circuit 32 :
reference oxygen from reaching the oxygen sensor.
Pink wire and Circuit 33 Brown/White wire, If Cir- b g yg

cuit 33 Brown/White wire is open, the electronic
control module voltage on Circuit 32 Pink wire will
be over 600 mV.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-59

E;-_; £ A : e NO_ OXYGEN SENSOR
' Euiuu: A;:omu OPERATING TEMPERATURE IIS‘C 98 SIGNAL :
Fe - RUN ENGINE ABOVE 1200 REVOLUTIONS PER MINUTE FOR TWO MINUTES. 1L THROTTU
- DOES TECH 1 “SCAN™ TOOL INDICATE “CLOSED LOOP™? . - 1'7ILNTE{§I?E)—{.IL§RIOADY
- | NO | YES
¢ ] |+ wnmox 'orr‘ CODE 13 15 INTERMITTENT. 1 NO
o ; o -DISCONNECT OXYGEN SENSOR HARNESS CONNECTOR. - - | | ADDITIONAL CODES WERE STORED,
e couuecr TESTUGHT FEN R urweau HARNESS TER__ REFERTO *DIAGNOSTIC AIDS.”

e @ o USING DIGITAL VOLT OHM AMP. MUL‘I’IMETtlJ nus Musuu T | & CONNECTTEST LIGHT TO HARNESS
oo : RESISTANCE BETWEEN OXYGEN - - - _ 1 b TERMINAL "B AND GROUND.
. SENSOR TERMINALS B AND “D°. o ISTESTUGHT "ON"?

LI RESISTANCE SETWEEN 1.5 OHMS AND 132 ouus‘r

. : . . L,
B KTO ~' .| { OXYGEN" |- Nl grFAULY 1connecTion” | .
T GROUND. .. 1 sensor | lopenomcurras || ororenameur |
S .. TECH15HOULDWI.A?DXYGENVOLTAGE“LOW | e PINKJ!LACKO&I? } laosmown
o 2.VOLT{200 mV) WITH ENGINE RUNNING. T KK Tlon - -
£ bogsm - - OR SHORT CIRCUITTO | § FAULTY ENGINE

i : GROUND IN CRCUIT | | 8LOCK GROUND.

25,28,27.25.02
PINK/BLACK..

¥ {KAT O; ENSOR. - - "] FAULTY OXYGEN SENSOR. -
3 3-SvoLr OVER & VOLT LESS THAN 3
. { (300 - 600V} . {600 mV) Lvotr ooomy)
' rwmcouuscnou S ravry u:moulccoun_t_ot.
OR - © . [moouteconnection -
-__.ortncmcurrss e
| snovmwHmE wiRe | - L OPEN Cmein 32 PINKAWIRE
ORFAULTY - | ORFAULTY ELECTRONIC .
ELECTRONIC CONTROL CONTROL MODULE.
MODULE.
§-30-92
. "” =AFTER REPAIRS.” START ENGINES, CLEAR CODES AND CONARM NO ~CHECK ENGINE™ LIGHT. N$ 14437
. VAZ SERVICE MANUAL THROTTLE BOODY INJECTION NIVA



€10 1o the coclant temperarure

2-60 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

COGLANT TEMPERATURE ELECTRONIC
SENSOR CONTROL MODULE-
L‘l:_L'_l | 5 B o
i : I oLT
re Gacen 31 YELLOW {ci0 ’WV? v
L . 72 PINK/BLACK AlY
I - j___— SENSOR
. = GROUND
. 077 '
COOLANT TEMPERATURE .  THROTTLE POSITION ¢ .
SENSOR CONNECTOR C b SENSOR i R
front face view Lk . < LU eA592]
S L L Wshaar]
COOLANT TEM PERATURE
(SIGNAL VOLTAGE TOO LOW)

1.7L THROTTLE BODY INJECI'ION NIVA

Circuit Description:

The coolant temperature sensor is a thérmistor that controls the sxgnal voliage to the electronic com.rol module.
. The electronic ¢ontrol module apphcs about 5. volts on the Yellow wire from eléctronic. control modulé’ tenminal
-and

.._f-_(merm:stor) rcsxstancc is. hlgh, thérefore the' kc&oruc control modulcva]l

< AS r.hc cngmc warms, ' coolm'sensor '(mcmustor) rcastancc bccomes lcss, a.nd thc clectromc commi modulc

. sees 2 lower signal voltage. At niormal engmc operating température (85°C-95°C) the” voltage ‘will médsure about 15
10 2.0 volis. L _

Test Destription: Number(s) below refer to circled  Diagnostic Aids:

“Jooks” 2t the voltage drop. Whet the engige coola_m is cold:the scnsor_ '

number(s) on the diagnostic chart.
1. Code 14 will setif:

. Engmc has bccn runmng bngerthan 2 seconds -

. Coolam mmperamrc

135°C.
‘2. This test determines lf the Clrr.:uu 31 Yellow wire
: from the coolant temperature sensor to electronic
control module terminal “C10” is shorted to ground
(low volts/resistance} which will set 2 Code 14.

" in dcgrees Celsjus. Afier the engine is staned,: ‘the tem-
*-_perature-'should-’nsc Steadily o about 85-95°C then'sta- -

g‘nal voltage-. :
indicates engmc coolant tcmperature 1s abovej' e

“The Tech 1 “Scan” tool displays engine :cmpcmmn:

Refcr io “lmcxm tten
ungn' .

VAZ SERVICE MANUAL THROTTLE BODY {NJECTION NIVA
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_ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-61

CODE 14

COOLANT TEMPERATURE
{SIGNAL VOLTAGE TOO LOW)

1.'7L TH_R-OTTLE' BODY INJECTION NIVA |

e IGNITION “ON,” ENGINE HOT RUNNING.
o CONNECTTECHA.
s SELECT "F@: DATALKT.”
© DOES TECK 1 DISPLAY COOLANT TEMPERATURE
OF 130°C OR HKIGHER?Y

'mnmm. ¥ NO ADDITIONAL
RED. mn 10 -oucuomc

- | TEMPE MTURE SENSOI TOILECTRONIC CDNTROI.

: THE
TEMPERATURE SENSOR AND THROTTLE POSITION
. SEHSOK TO !LECI'IOHIC COHTROL MODULE TEIIIM '

QRCLT 3 YELLOWME FROM THE COOLANT

AT
oR FAULTY ELECIROHIC CONTIOt MODU‘L!.

“AFTER REPAIRS, " START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ UGHT,

VAZ SERVICE MANUAL THROTTLE BCDY INJECTION NIVA
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2-62 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

COOLANT TEMPERATURE
T USENSOR

o als] SENSOR INPUT
_ SIGNAL
' 31 YELLOW B ANV s vour

ELECTRONIC
CONTROL MODULE -

COOLANT
- TEMPERATURE

74 GREEN
l » 72 PINK/BLACK ANl 1
——= SENSOR
~ GROUND
) o ——— 1 .
COOLANT TEMPERATURE }'mno*rrt.z POSITION |
SENSOR CONNECTOR _ ! . sENsOR o . SLG o e
front face view : "'“""'_“‘."f’f'".}. S o e gass |
- COOLANT TEMPERATURE

(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE -BODY INJECI'ION NIVA

Circuit Description:

The coolant temperature sensoris a thcrm‘s:d r.hat comrols the sxgnal voltage t0 the clcctromc control module.

" The electronic control module: 2pp i
. -minal “C10" 10 the ¢
" sensor. (Lhcrrmstor) Sistan

= socs a lower sxgnal voitage At normal cngmc opcranng tempcrarurc (85°C—95""C) t.he voltagc wﬂl measure about 15

t0 2.0 volis,

Test Description: Numbcr(s) below rcfcr to cu'clcd
' -numbcr(s) onthe dlagnosuc chart.

‘1. Code15 will setif: _ .

S Engmc has bccn runmng 1ongcr than 58 Scconds

s Coolant lcmpcraturc scnsor srgnal voltage mdn-_'
-cates-engine coolant tcmpcraturc lcss than -

-37°C.

2. This test simulates a Codc 14 - coolant temperagure
sensor (high temperature - low voltage/resistance
indicated). If the electronic control module receives
the low voltage/resistance signal (high temperature),
and the Tech 1 “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 Circait 31 Yellow wm’._ |

from the coolant temperature sensor to.¢lectronic
control module terminal “C10". When the Circuit
31 Yellow wire is jumpered/shorted [0 a good
ground—the electronic control modute should “see

a low resistance/voltage—high temperature on the
coolant temperature sensor circuit {clectronic con-

Circull_ 31__I‘_L’cllow wire from Ihc

' IIO l'llOdulC tcr-

trol modulo tcrminal"‘CIO'.'). If the Tech 1 displays
a high temperature when the Yellow wire is shoned
to ground,. then the Circuit 31 Yellow wire to elec-
tronic ‘control module terminal “ClO" and me elec-

.. tronic control module are OK. L L
- Voltagc betwoenthc Cm:uu 31 Yeuow wmar (oool_am. o

- temiperature sensor to eléctronic ‘control module ter-
“minal:#*C10%) and’ ground is riormally § volts (the -~ -, -

~ coolant {efiiperature sensor COMNECIOT. disconnected
and not jumpered/shosted to ground).

Diagnostic Aids:

The Tech 1 “Scan™ 100l 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. Cod_c ‘throtile posmon sensor is‘also’ sct

check coolan! crnpcrarurc sensor ‘and’ throttle position-

SENsOr groun k. cuit (Circuit 74 Green wire Circuit 72
Pink/Black wiré) for faulty wiring ot ‘connections.
Check terminals at sensor for a good corinection.

Refer 1o “Intermittents™ in “Symptoms,” Section
“2.98”.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NivVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTI'LE BODY INJECTION 2-63

. IGNITION “ON," ENGINE RUNNING.
cr e

b rEs

CODE 15

- COOQLANT: TEMPERATURE
(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NlVA

b GISCONNECT COOLANT TEHPiMTWE -
& USE CONNECTOR TERMINAL nsrmn UT
C U 356TE TO JUMPER. HARNESS TEI.MMS -
: TOGETHER.. -
TECH 1 SHOULD DlSPLA‘I' 130‘(0! WGHEN.
ST

AIDS” ON FACNG PAGE.

€ODEAS |s WIERMITTENS. IF KO ADOITIONAL
CODES WEAE STORED, REFER TO *DIAGNOSTIC

Te -'us&couu:cmnmamnsrwmu x|
1 [FRucey coounnr

. I5616 TO JUMPEX THE CIRCUIT 31 YELLOWWRE -

£ W HICH RUNS FROM THE COOUANT TEMPERATURE .

' SENSOR 7O ELECTRONKC CONTROL MOBULE
TERMINAL “C16° 10 A GOOD GROUND.

SHOULD DISPLAY OVERIXC.

TEMPERATURE

SENSOR.

DIAGNOSTICAID ...

" COOLANT TEMPERATURE SENSOR

TEMPERATURE VS. %ESISTANCE VALUES

] OPEN: GOOIMTTIHHMME SHISOl GROUHO
1 CRCUIT {CRCUIT 72 PINK/SLACK Ol CICUIT 74

] GREEN WIKE FROM THE COOLANT. TEMPERATURE
O mtsou AND. momz PQSJTION S!NSMTO

FROM THE COQUANT -

| FEmreratune sensoa'

orcumvmowwmz '_ |

30
-40

st
20

~AFTER REPAIRS.” STARY ENGINE, CLEAR CODES AND CONFIRM NO ~CHECK ENGINE® UGHT.

NS 14340

6-30-92

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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2- 64 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

. ELECTRONIC
. CONTROL MODULE
Foemmms To 7T 1 :
| ABSOLUTE MANIFOLD | -
THROTTLE { _ PRESSURE SENSOR |
pOSITION T TTTTTTTETTTTTT
THROTTLE POSITION SENSOR
szn;sou gouuscroa ot OFin —
ront face vi
view THROTTLE YA | 13GRAY 75 GRAY T Cqa | +5 VOLTS REFERENCE -
S~ e § BLUE
44 C 3 ¢43 ] THROTTLE POSITION .
g = INPUT SIGNAL
7 _Fs L I3PINK/BLACK 72 PNK/ IO
\DLE [ BLACK I . =
= SENSOR
Fomm——— R - _GROUND ;
1COOLANT TEMPERATURE SENSORI -
9.15.92
NS 12341

CODE 21 -

THROTTLE POSITION .

(SIGNAL VOLTAGE TOO HIGH) . - 2

1.7L THROTTLE BODY INJECTION NIVA T

Circuit Description:

The throttle position sensor provides a voltage signal that changes relative to the thron:!c blade. 'I'hroulc 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 medule for fuel control and

for most of the controlied outputs.
Test Description: Number(s) below refer to cxrclcd Diagnostic Aids:
number(s) on the diagnostic chart. 1 A'Tech 1'“Scan” tool reads throtile position in-volts. &
1. Code 21 will set if; - 'With ignition “ON” or at idle, throttle position sensor .
e Throtile pos:uon sensor sign al voltage is greater  Signal voltage stiould- read; betweén 0.257t0 1.25 volts: g
 than 2.56 volts. with the thronle closed and increase at a steady rate as 2
' throule is moved toward wide open throttle. An open in
o Manifold absolute pnessure is lcss than 47 kPa. coolant temperature sensor and throttle posmon sensor
¢ Engine speed is less than or equal to 2000 revo-  ground circuit (Circuit 72/73 Pink/Black wire from ¥
lutions per minute. throtde positicn sensor connector temminal “B™ 1o elec- w
¢+ All conditions met for 2 seconds. tronic control module terminal “A11") will result in a
2. With the throttle position sensor disconnected, the ~ Code 21. -
throttle position sensor signal voltage should go low -

if the electronic control module and wiring are OK. gféﬁf“ to “Intermittents” in “Symptoms,” Section

3. Probing coolant temperature sensor and throule. o _' . ' _ iy
position sensor ground circuit (Circuit 72/73 . B S L .
Pink/Black wire from throttle position sensor con: - : : o i
nector terminal “B’ 10 electronic control module fer-
minal *Al1") with a test light to 12 volis checks the
sensor ground circuit. A faulty sensor ground can -
cause a2 Code 21i.

it

VaZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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'E'_NG_INE:;MANAGEMENT_SYSTEMS 1.7L THROTTLE BODY INJECTION 2-65

| | CODE 21

s : - THROTTLE POSITION

' (SIGNAL VOLTAGE TOO HIGH) .
1.7L THROTI'LE BODY INJECTION NIVA

. :jﬁ:—,‘-_\'r-"’

® o IGNMTIOK "ON.” ENGINENOTKUHNING

o DISCONNECT THROTTLE POSITION SENSOR. | cooezi iS INTERMITTENT. IF NO ADDITIONAL COOES WERE
- 1" TECH1SHOULD DISMAYTHROTNE | STORED, REFER TO "DIAGNOSTIC AIDS” ON FACING PAGE.

- POSITION IELOW.Z VOLT (200 Y},
DOESITT .' -

Dl FAULTY zumomc CO!ITROL M l.l’l.!. :

JueHr®ON®] - = UGHT “OFF*

: o : T e 3"'5.-27-'_92'.
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND.CONFIRM NO ch_gc_K:gugl_ﬂ_E_f'-.yGHT: S NsuR

i VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



2-66 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
n CONTROL MODULE
<] o A—
u _ . { ABSOLUTE MANIFOLD PRESSURE |
) THROTTLE bommeo o SENSOR :
POSITION :
THROTTLE POSITION SENSOR
SENSOR CONNECTOR Yo—— .
f i N I
front face view THROTTLE * = A 35 GRAY 75 GRAY c14 | +5 VoLTSs REFERENCE
~J1 36 BLUE
x4 C THROTTLE POSITION
é At S [4npUT SIGNAL
~’_ Ia |__73PINK/BLACK 72 PINK/ £
1oLf aed l BLACK |

~ SENSOR

e |

r

_____ R GRAOUND
1
1 COQLANT TEMPERATURE SENSORJ

o

T0

9-15-92
M5 14341

CODE 22

THROTTLE POSITION
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The throttle position sensor provides a voltage signal that changes relative to the throttle blade. Throttle position '

sensor signal voltage varies from about 0.25 10 1.25 volts at idle to about S volts at wide open throttie.

The throtile position sensor signal is one of the inpitts used by the electronic control module for fuel controt and
for most of the ¢lectronic control module comrolled bulputs. :

Test Descrlptton Numbcr(s) below refcr to cm:lcd
- number(s) onthe diagnosiic chart.

1. Code 22 will set if:
¢ Engine has been running.

» Throttle posiiion sensor signal voliage is less
than .16 volt.

The throttle position sensor has an auto zeroing fea-
ture. If the voltage reading is within the range of
about 0.25 10°1. 25 volts, the clectronic control mod-
ule will use that value as closed throule. If the voli-
age reading is out'of the duo zero range at closed
throwe, check for a binding throttle cable or dam-
aged linkage, if OK, continue wilh diagnosis.

2. This step simulates Code 21: (high voltage). If 1he
electronic control module recognizes the high signal
voltage, then the clectronic control module and
wiring are OK.

3. This simulates a high signal veltage to check for an
open in throttle position sensor signal input circuit
(Circuit 36 Blue wire from throtile position scnsor
terminal “C"” to electronic coawol module (erminal
“CI3"). The Tech 1 “Scan” 100l will not read up 10
12 volis, but what is important is that the electronic
contrel module recognizes the signal on throtile
position sensor signal input circuit.

Diagnostic Aids:
A Tech 1 “Scan™ tool reads throttle position in volts

With ignition “ON™ or at idle, throtde position sensor

signal voltage should read between 0.25 10 1.25 volts
with the throtile closed and increase at a steady rate as
throttle is moved toward wide open throttle.

. An open or short 10 ground in +5 volt reference cir-
cuil {Circuit 35/75 Gray wire from throttle position sen-
sor ierminal “A" to electronic control module terminal

- *C14”) or throttle position sensor signal input citcuit

(Circuit 36 Blue wire from throtde position sensor ter-
minal “C" 10 electronic control module terminal “C13™)
will result in a Code 22.

Section

Refer 1o “Intermittents” in “Symptoms,”

“2.9B".

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

Eé




- | ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-67
o~ - CODE22.
THROTTLE POSITION.

. . (SIGNAL VOLTAGE TOD LOW)

;g 1. 7L THROTTLE BODY INJECTION NIVA
; : 16umou oK. ENGINE Nonuumus

CODELY IS!NTERMITTEHT 3 HO ADDmOHALCDDES WE!E

YES” i sToReD, AEFERTO Dmsuosncmor ON FACING PAGE.
o ok '
= @ o DISCONNECT THROTTLE POSITION szusoscountcron.
- | M1 e USING CONNECTOR TERMINAL TEST ADAPTER KIT ) 35636 TO JUMPER THROTTLE Posmou SENSOR CONNECTOR
g i TERMINALS, *A” AND “C° (CIRCUIT 35/75 GRAY WIRE FROM THROTTLE POSITION SENSOR TERMINAL "A* TO ELECTRONIC
KMl CIRGUIT 36BLUE WIRE FROM THROTTLE PO'S EN M i

fwo- ' uummxom: rosmoN SEHSOﬂ

WITHA TESY:LIGHTJ 34142-! CO‘NHGCTID Y0 + SATTEIY VOLTAGE USE CONHtCI’ OI
WINALTEST ADAPTER KIT 1 3563$ TO PROSE THROTTLE POSITION SENSOR TERMINAL
N SENSOR IRPUT SIGNAL cutcurr 36 BLUE). TECH snouw

{ORCY 1 cmcurr:zm
RAY WIRE FROM ELECTRONIC CONTROL xgo;cs:m’swuno cmcu (

gn { MODULE TERMINAL *C14" TO THROTTLE : R
| | POSMON SENSOR TERMINAL “A) IS OPEN OR - '
8 SHOATED TO GROUND . Egt::ﬁ?c!n%ﬁnoum CONTROL Mooul.! _

jex ﬂtucrllomccommuoouu

| FAULTY CONNECTION - (oREA
~{ ORFAULTY ELECTRONIC CONTROL MODULE.

6-2-92
M$ 14361

~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NG “CHECK ENGINE® LIGHT.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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(NTAKE AIR
TEMPERATURE
n n SENSOR ELECTRONIC
E :!Igl CONTROL MODULE
i:F Als INTAKE AIR
TEMPERATURE
SENSOR SIGNAL
HITE —]
— §5 WHITE 12 - JoLT
(K103 71 BLACK 69 BLACK D2 —— REFERENCE
— o I =" SENSOR
kit Yo T TTUmmeeess 1 ~ GROUND
INTAKE AIR : MANIFOLD ABSCLUTE PRESSURE SENSOR {
TEMPERATURE SENSOR ; -AND-
R o s | OCTANE ADJUSTMENT POTENTIOMETER | 9.15.92
NS 14364
INTAKE AIR TEMPERATURE

(SIGNAL VOLTAGE TOO HIGH)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Desc‘rlptlon

The intake air temperature sensor uses a thermistor o comrol the signal voltage to the electronic control module,
The electronic control module applics a vollage (about 5 vols) on Circuit 65 White wire o0 the sensor. When the
intake air is cold the scnsor (hermistor) resistance is high, therefore, the electronic control module will see a high sig-
nal voltage. As the air wamms, the sensor resistance becomes low, therefore, the electronic control module will see a
low voltage

The intake air tem pcrature scnsor is located m lhc air cleaner.

Test Descrlptaon Numbcr(s) bclow rcl‘cr 10 unclcd "'.""Dlagnostlc AldS'

number(s) on the diagnostic char. .. ... L S 1 “Scan" tool n’.ads tcmpcramre of the s

1. Code 23 will set il: entering the engine and should read close to-ambient air
lemperature when éngine is cold, and rises as engine

¢ lgnition “ON." a
compartnent temperature increases.

OR
¢ Engine has been running longer than 29 seconds. A faulty connection or an open in Circuit 65 White
o Intake air temperature sensor signal voltage indi-  wire or Circuit 69/71 Black wire will result in a Code 23
cates an intake air temperature bélow 39°C. and or Code 33, Code 54.
2. A Code 23 will set duc 10 an opén serisor wire or Refer to Intcnmuems in “Symploms. ‘Section

connection. This test will determine if the wiring  “2.9B".
and electronic control module are OK.
3. This will determine if the signat Circuit 65 White
wire or the intake air temperature sensor ground
Circuit 69/71 Black wire is epen.

VAZ SERVICE MANUAL THROTTLE 80ODY INIECTION 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

L % DOES TECH 1 SCAN TOOL DISPLAY INTAKE AIR TEM

ATURE 30°C OR COLDERY

YES
) |

"0

-

AN

® DISCONMECT INTAKE AR
VEMPERATURE SENSOR

e SUMPER ERMINALS "A*

- | AbomonaL coves wers

| cODE 2315 mTERMATENT. tF NO

ED, REFER TO- "DIAGNOSTC |

© | sensor.

|

_ @ e USING CONNECTOR TERMINAL TEST ADAPTER KIT 135616

TO JUMPER GRCUIT §3 WHITE WIRE TO GROUND.

130°C,
pogsi

® - TECH 1 SCAN TOOL SHOULD DISPLAY TEMPERATURE OVER

8670

7280
9420
12300
16180
21450
28680
52700
100700

[ sy sLACK wire, or.
_{ FRuLYY consecTion
1 oRsAULTY

LTY CONNECTION OR FAULTY

.| ELECTRONIC CONTROL MODULE.

EIECTRONNK

| conTROL MODULE. -

- “AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

5.26-92
NS 14343

VvAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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LCANISTER PURGE SOLENO!DI - - 25 PINK/BLACK FUSE R(BUCK)

I . - ELECTRONIC
To
| INTAKE HEATER RELAY | i "PANK/BLACK CONTROL MODULE
et 3
JOXYGEN SENSOR HEAT}'RI
I 30 GREEN ATO + 12VOLT

HALL SWITCH ;:-_T 2
QRCUIT B

CODE 24

NO VEHICLE SPEED SIGNAL
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
The electronic contrel module terminal “A10™ appl:cs and monitors 12 voits on vehicle speed sensor input signal

- Circuit 30 Green wire. The vehicle speed sensor a.lu:malciy grounds vehicle speed sensor input signal circuit when _
the drive wheels are tuming. This pulsing action takes plice about 1242 times pcr kﬂomctcr and the eléctronic control
" module calculalcs vehicle speed based on the time between “pulses.”

Tech 1 “Scan” tool reading should closely match the specdometcr rtadmg with the drive whceis turning and vch:-
cle speed over about 3 km/h.

Disregard a Code 24 set when drive wheels are not tuming.

* L. VEHICLE
1 l SPEED
! SENSOR
INPUT SIGNAL
VEHICLE 3
SPEED
SENSOR )
E VEHICLE SPEED 3 37 BROWN .
SENSOR CONNECTOR .-J_ ENGINE §-15-92
front face view = GROUND NS 14362

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

. Code 24 will set if the follomng condidons exist for
longer than 3 seconds. - :

. Codes 21,22, 33 and 34 are not set. -

~« Engine revolutions per minute are between 2000 6. This circuit supplies the ground path for vehicle

and 4400. _
¢ Manifold absolute pressure is less than 23 kPa.
e The throutle is closed.
» Vehicle speed signal indicates less than or equal
1o 10 km/fh.
1. This test uses the “Scan™ tool to verify the vehicle
speed Sensor sensor operation.

2. The electronic control module supplies 12 volts to
vehicle speed sensor input signal circuit bat 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 voliage 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.

L% ]

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.

'S, This is the ignition feed circuit that supplies operat- _

ing power 10:the vehicle speed sensor.

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 5pced signal is not present. engine rnay
stall at closed throttle coastdown speeds due 10 wrong
vehicle speed data 10 electronic control module.

Refer 1o “Intermittents” in “Symptoms,” Section

“2.9B™.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-71

~ CODE 24

N. VEHICLE SPEED. SIGNAL BN
1. 7L THROTI'LE BODY INJECI'IGN NIVA '

DISREGARD CODE 24, If SET WHILE DRIVE WHEELS ARE NOT TURNING

2 % ®» &

ATTACH TECH 1 “SCAN™ TOOL.
SELECT “F@: DATA LIST.”
RAISE VEHICLE S5O THAT ALL TIRES CAN ROTATE FREELY.

WITH ENGINE IDLING IN GEAR, TECH 1 "SCAN" TOOL SHOULD DISPLAY KM/H ABOVE 0.
DOES lT’

N chmOL MODULE

CLE SPEED SENSOR |

AIDS™ ON FACING PAGE.

o usweoGTAL voLT OMaME
| MULTIMETER, CHECK VOLTAGE ON VEHICLE -
| - seeeosensor INPUT SIGNAL RCUIT

NS 14363

YEs |
1

- REPAIR SHORT.TO.VOUTAGE N

YES

@ ® WATH TEST LIGHT 1 36142- l CONNECTED TO GROUND,
PROBE POWER SOURCE TO VEHICLE SPEED SENSOR (QRQUIT |
23725 PINUBLACK W‘IIKE FROM FUSE RTO VEH!CLE SPEED .

) :cuscxf-uss ;
"REPAIII OPEN IN

/ A
lClllCU‘ﬂ' 30 GIEEN W\li
TO ELECTRONIC .

IVOLTS .
! 'VEH!CLE SPEED. SENSOII GROUND

| veHicLE SPEED

1 SHORTED 7O GROUND

CONTROL MODULE
.TERM(HAL "A107} OPEN,

OR FAULTY nzc‘momc
-CQHTROL MODULE, -

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND
CONFIRM NO “CHECK ENGINE” LIGHT.

ssusoacbnu:cnou
. OR

numr vemc:.e SPEED
ssnson

: S_:uson GROUND cmcun'
1 (CIRCUIT. 37 BROWN WIRE,
| | FROM VEHICLE SPEED SENSOR -

CRCUIT (CIRCIIT 37 EROWN WIRE SENSOR FOWER
FROM VEHICLE SPEED SENSOR SOURCE CRCUIT
CONNECTOR TERMINAL “37 TO 29125
HARNESS GROUND). PIRK/BLACK,
1S TESTLIGHT "ON"?
|
_ - &8 : .
uumr v:mcxs SPEED |

CONNECTOR TERMINAL ~37
TO HARMESS GROUND].

VAaZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-72 ENGINE MANAGEMENT SYSTEMS 1.7L '.I'HROI'.'I'TLE BODY INJECTION

INTAKE AIR
TEMPERATURE SENSOR
front face view

INTAKE AIR
TEMPERATURE
n ﬂ SENSOR ELECTRONIC
% CONTROL MODULE
%‘D‘F Als INTAKE AIR
TEMPERATURE
— I SENSOR SIGNAL
s | R L . B LT
_ ( 71 BLACK 9 BLACK D2
@/@@ _ I . ‘—_l—_ $ENSOR

To ': GROUND
MANIFOLD ABSOLUTE PRESSURE SENSOR '
- I
OCTANE ADIJSTMENT I’O'I'EI*l"l'ltt}&lll'l'tl_dI 9-15-92
N$ 14364

CODE 25

INTAKE AIR TEMPERATURE
(SIGNAL VOLTAGE TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

‘Circuit Description:

The intake air temperature sensor uses a thcrrmstor 10 control the 51gnal voltagc 1o the electronic contro} module
The electronic control module applies a voiltage (about 5 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 voitage drops.:

Test Description: Number(s) below refer o circled  Diagnostic Aids:

number(s) ¢n 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 cnglnc

running.

I the engine has been allowed to cool to an ambient
temperature (overnight), the coolant temperature and

“Scan™ tool ahd should read close to each other.

A Code 25 will result if Circuit 65 White is shorted
10 ground.

If Code 25 is intermistent. refer to “Symptoms,”
Section *2.9B."

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

intake air temperature may be checked -with a Tech |-
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T ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-73
ko

~ CODE 25

¥ ANTAKE AIR. TEMPERATURE

(SIGNAL VOLTAGE TOO LOW)
L THROTTLE BODY INJECTION NIVA

=

F

f"'" @ DOES TECH 1 SCAN TOOL DISPLAY INTAKE AJR
' TEMPERATURE OF 130°C OR HOTTER?

uww-zo'c. .

1 ooesm
.
YES
S | REPLACE INTAKEAIR |- - S _ cnwrrsswnmwm SKORTED TO GROUND
; L nurturuns SENSOR._ .
- : . . TDSENSOIG!OUN‘DORCUTT"HiIMCKW

| ouuumr mcraomc comov. MODULE. _

b -15 21450
& 20 . 28680
: -30 52700
gu -40 100700
£ ' _ o 52w
g ~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONARM NO =CHECK ENGINE" UGHT. NS 14365
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MANIFOLD ABSOLUTE
" PRESSURE SENSOR

YvYyY
A8 C

MANIFOLD
PRESSURE '

throttle body) =i

ABSOLUTE '-’rﬁ_mnoms

{ POSITION SENSOR '
{Hose connects to | Sy

66 GRAY «—gp——m—0 75GRAY —{c14 _W_

ELECTRONIC
CONTROL MODULE

4 +5 VOLTS REFERENCE

MANIFOLD ABSQLUTE

L——708LACK —;— 69 BLACK —31D2 ——1

43 GREEN ~—] C11 | PRESSURE SENSOR
i INPUT SIGNAL

N5 14366

0.15-92 i 1O OCTANE ADIUSTMENT AND
| INTAKE AR TEMPERATURE SENSOR

SENSOR
GROUND

CODE 33

MANIFOLD ABSOLUTE PRESSURE
(SIGNAL VOLTAGE TOO HIGH). .
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description: .

The manifold absolute prcssure sensor rcsponds to changés in intake mamfold pressure. The clcctromc control
- module receives. this mfon'nauon as a mgnal voltage that will vary from about 1-1.5 volts at 1dlc 0 4-4.5 volts at

~ wide open throttle.

The Tech 1 “Scan” 100l 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
absclute pressure value and use the throtile position sensor to conurol fuel delivery.

~ Test Descrlptlon‘ Number(s) below refer to circled
. number(s) on the diagnostic char.

1. Code 33 will set if:

- & Engine has been running.
« Malfunction Code 21 or 22 are not set.
« Throtule 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 Secton
"29B".

if the electronic ¢ontrol module recognizes and the
Tech 1 “Scan™ tool displays the low manifold
absolute pressure signal, the electronic conurol mod-
ule and wiring are OK.

[ ]

Diagnostic Aids:

If the idle s rough or unstable, refer 19 “Symp-
toms.” Section “2.9B" for itemns which can cause an
unstable 1dle.

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” 10 elec-
tronic control module terminal “D2™) will result in a
Code 33, andfor 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 2 sensor in
2 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 préssure sensor.

Refer 10 “Intcnmttents in “Symptoms,” Section
l(2 98}!

If vacuum hose is disconnected or leaking, idle air
control counts will be close 1o zero (0) and engine may
idle with high engine speed.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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__;:-_--§.§J_§l_NE:;MA_N&G_EME-N]"?SYS_TEM_S:--J'.7'L<-T:H_.RQ‘_[_':]‘:I-.E::_'B__QD:_Y;:I_NJ,EC-T_I_ON 275

;-.lE 33

MANlFOLD ABSOLUTE PRESSURE
« (SIGNAL VOLTAGE TOO HIGH)
1. 7L THROTTLE BODY INJECTION NIVA

TR - :

w i vi

R altn 1

ey

-COMNECTTECH 1 “SCANT TOOL.
SELECT "F8: DATALIST.”
ENGINE IDLING.
IF ENGINE IDLE IS ROUGH UNSTABLE, OR HCONC? CORRECT CONDI"I"IOH BEFORE USING THIS CHARY, SEE
“SYMPTOMS™ IN SECTION "B°.
DOES TECH 1 "SCAN" TOOL DASPLAY A MANIFOLD AISOLUTE PIESSURE VOLTAGE OF 4.0 VOLTS OR MORE?

L B IR N X

'!;o € 33 1 wrzmmm ¥ N0 ADDITIONAL CODES WERE -
REFERTO "DIAGNOSTIC AIDS™ ON FACING PAGE. -

—
& NO- o— ' e MANIEOLD ABSOLUTE PRESSURE SENSOR INPUT SIGNAL |
- : _ ' CROUIT (CIRCUIT 43 GREEN WIRE FROM MANIFOLD
4 YES | I : S usownmssuasseusoaﬁmmu's T

NO e c————— 'OPEN MANIFOLD ABSOLUTE PRESSURE SENSOR GROUND
CIRCUIT (CIRCUIT 68770 BLACK WIRE FROM MANIFOLD

| ABSOUUTE PRESSURE SENSOR TERMINAL “A"TO -

: :l.scruomc CONTROL MODULE TERMINAL 'oz')

. . : : : 2-5-93
S I ' © ~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT. = ..~ NS 14367 |

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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MANIFOLD ABSOLUTE

throttle body) -

msssuns SENSOR ELECTRONIC
** * : CONTROL MODULE
e
o L T i
(Hote connects to { rosmonsewson |

56 GRAY —I— 75 GRAY —{C1a —"WV\-—

+5 VOLTS REFERENCE

MANIFOLD ABSOLUTE

70 BLACK -T—___ §9 BLACK —t D2 j

43 GREEN —1CY1 [ PRESSURE SENSOR
INPUT SIGNAL

NS 14356

515.92 TO OCTANE ADIUSTMENT AND ) SENSOR
INTAKE AIR TEMPERATURE SENSOR |

-

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 mamfold prcssurt The elecuomc comrol
- module receives this information as a signal voltage that will vary from about 1-1.5 volts at 1dle o 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 throtile position sensor to control fuel delivery.

~ Test Description: Number(s) below refer to circled -
‘number(s) on the dnagnostxc chart. -
1. Code 34 will setif:
+  Malfunction Code 21'is not set.

» Engine speed is less than 1200 revolutions per
minute.

e 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.

s Engine speed is greater than 1200 revolutions
per minute.

e Throttle position greater than 20%.

¢ Manifold absolute pressure sensor signal voltage
is 0o low (less than 14 kPa of pressure) for less
than one second.

2. If the electronic control module recognizes the high
manifold absoluie pressure signal, the electronic
contro! module and wiring are QK.

3. The Tech 1 “Sgan” tool may not display 12 vols.
~ 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 to as barometric pressure.
Comparison of this barometric reading with a sensor in
a known good vehicle is a good way (o 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 “Intermirtents” in “Symptems,” Section
*2.98".

VAZ SERVICE MANUAL THROTTLE BODY !INJECTION MIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-77

CODE 34

@ o CONNKECTTECH 1 “SCAN" TOOL
/4 e SELECT *FO: DATA LUST.”
o ENGINE IDUING.

: '-_.;;_usown rnzssuat v

‘DOES TECH 1 "SCAN" - TOOL| DISPLAY AMANIFOLD . '

. IGNITION “OFE."

. TERMINALS "8 TO "C*.
IGHITION "ON.”

. ;
1 »  DISCOMNECT MANIFOLD AISOUJTE PRESSURE. SEHSOR ELEC'INCAL CONNECTOR.
» USING CONNECTOR TERMINAL 'I'EST Abm ERKIT ) 35616 TO JUMPER CONNECTOR

; bOSS MANIFO'LD-MSCN.IJTE HESSURE VDLYAGE READ OVER 4.7 VOI.TS?

GNITION “ON,™ ENGINE NOT. RUNNWNG.
< DOES TECI-I 1 'SCA.N" TOOL READ QOVER 4 VDLTS?

'ABSOLUTE mssim SENSOR nu-ur SIGNAL cncum.

" |'sHoRTED To GROUND
| DRFAULTY ELECTRONIC CONTROL noouu.

| SHORTED TO SENSOR GROUND CIRCUIT §3/70 BLACK 1
| OR FAULTY ELECTROKIC CONTROL MODULE, -

“AFTER REPAFRS,;' START ENGINE, CLEAR CODES AND CbNFIRM NO “CHECK ENGINE™ UGHT.

S-i&-BZ
NS 14369

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2.78 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

IDLE AIR CONTROL VALVE
AIR FLOW F,E,?,?;‘mcr,?:w ELECTRONIC
CONTROL MODULE
THROTTLE
1\~ 80DY
o] - A7 BLUEAWHITE ~—f 5 § COILTA® HIGH
1 {¢c 43 BLUE/BLACK —] ¢5 | COlL“A™ LOW
o B - 45 GREEN/WHITE — c4 | COWL "B” HIGH
A S0 GﬁEENfBI.ACK —{ @ | coiL"z" 10w
IDLE AR 9-15-92
CONTROL VALVE NS 14394

CODE 35

IDLE SPEED ERROR
1.7L THRO'ITLE BODY INJECTiON NIVA

Circuit Description: -
Code 35 will set if the closed thronlc engmc spccd is 150 revolunons per minute above the dcsmd (comma.ndcd)
idle Spced for more than 3 seconds. Rcwew the gcnera.l dcscnpnon of the 1d1c air control operation in Fuel Mctenng
System,” Section “1.2".

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

1.

3

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 congol extended) too low (below

700 revolutions per minute), the enginé may stall.
This may be normal and would not indicate a prob-
lem. Retracting the idle air control beyond ‘its con-
rolled range (above 1500 revolutions per minute) = -
will cause 2 delay before the revolutions per minute -~

start dropping. This 100 is normal,

This test uses the Tech 1 “Scan” tool to command
the idle air control controlled idle speed. The ¢lec-
tronic control module-issues commands to oblain
commanded idle speed. The node lights each should
flash red and green to indicate & good circuit as the
electronic control module issues commands. While
the sequence of color is not important if ¢ither light

is “OFF" or does not flash red and ‘gréer, chéck the
- circuits for faults bcgmnmg w:th poor tcmunal con-

tacts.

a Duagnostic Aids:

A slow, unstable, or fast idie 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 100 low and zero counts if idle is too high. The
following checks should be made to repair a non-idle air
control system problem:

128

Vacuum Leak (High Idle) - If idle is too high, stop
the engine. Fully extend (low) idle air control with

tester. Stan engine. If idle speed is above 800 revo-

lutions per minute, locate and correct vacuum leak

" including crankcase ventilation systcm -Also check

for binding of throtle 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 seL.
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.

- Systein'too rich (Low Air/Fieel Ratio) - Theiidle =

- speed ‘will be 100 low, Tech "1 “Scan” tool-idie air .~ -

o '-"comrol counts -will usually be above: 80. System is
bv:ously rich and may cxh:b:t black smoke in

" exhaust. '

Tech 1 “Scan” tool oxygen voliage w111 be fixed
above 800 mV (.8 volt).

~Check for high fuel pressure, leaking or suckmg

injector. Silicone contaminated oxygen sensoss Tech
1 “Scan"” tool voltage will be slow 10 respond.

" ‘Throttle. Body - Reinove idle dir conxrol valve and -
. inspect bore for foreign matcnal :

¢ Tdie Air Control Vaive Electrlcal Connect:ons -
‘Kdle air control valve connections should bc careful-

1y checked for proper contact.

Crankcase Ventilation System - An mcorrcct or
faylty 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.

VAZ SERVICE MANUAL THROTTLE 8ODY INJECTION NIVA
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ENGINE MA'NAGEME_NT SYSTEMS 1.7L THROTTLE BO.DY INJECTION 2-79

CODE 35

- IDLE SPEED ERROR
1 7L THROTTLE BODY INJECTION NIVA.

L 3 N R

ENGINEAT: NORMAL orsuflﬂ__ Tsmsumas [{ 138 95‘0
EMGINE IDLING IN NEUTRAL GEARWATH nmnc nuxs srr
AR COKDITIONING “OFF.~
CONNECTTECH1 "SCAN"TOOL.
SELECT “MISC. TESTS,” THEM “I0LE SYSTEM,” THEN 'm
CONTROL.”
‘WITH THE THROTTLE REMAINING CLOSED, COMMAND THE
. DESIREDIOLE SPEED THROUGH A RANGE FROM 700
"REVDLUTIONS PER MINUTE UP YO 1500 REVOLUTIONS PER

. MSCONNECT HARNESS CONNECTOR FROM.THE IDI.E MR

" CONTROL VALVE, AND INSTALL HARNESS CONMECTOR

~ INTO TNODE IJG!'IT‘ FROM TESTER KIT ) 39763/CTRIIOM.
. (NG'HE RUNHING. USING TECH-1,  COMMAND THE

- IGHIT!ON 'OFF "

| * DISCONNECT ‘I’HE RAIN(SS CONNECTOR FROM
THE JOLE AIR CONTROL VALVE.

* USING THE DAGITAL YOLT OHM AMP MULTIMETER

e cneex RESGTANCESETWEEN |
OLE mcoumpwuv: o

o suouno __nur: e, no_

AFTER ALL DLE AIR comrro:. rzsn_NG 15 COMPLETE, RESET THE IDLE AIR CONTROL VALVE.

.cncurr ARE OK cw:un oK
| REFER TO “DRAGNOSTIC ms
| ON FACING nse B

1SC: TESTS.. msu "IDI.E SYSTEM, "~ THEN “IDLE RESET o

3-9:63

“AFTER REPAIRS, " START ENGINE, CLEAR CODES AND CONFIRM NO "CHECK ENGINE" LIGHT. Ns 14378

D Oyuene A ST, derr 4, Y

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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c i

FUSE Y (GREEN)
14 MIRK/BLACK ELECTRONIC
CONTROL MODULE
A t 21 BROWN _%
8 | 15 PINK/BLACK 16 [ ag |IGNMION swiTcH -
1 PN [ ] VOLTAGE INPUT SIGNAL
-} ’—__L I/P COMNECTOR Fspmy | BLACK
A | 13WHITE -—E_.{umo{
= rm— | SpRiphp i |
8 86 PINK/BLACK _ —
T | ELECTRONIC $PARK
_C_ 39 GREEN/WHITE ——m—erd Da [ rintinG BuTooT _
_r.t_ 40 BLACKUWHITE ————— DS {BYPASS MODE CONTROL
g £ 42 VIOLET/WHITE —— | g% | REFERENCE INPUT SIGNAL -
- .
71 IF SEBLACK/RED ! 3, .REFERENC_E_LOW
A
B
[4

: A _ o
68 WHITE _l"_ g H.H_ | CRANKSHAFT -
coiL . SENSOR i
ASSEMBUES &7 srown —{s o
DIRECT IGNITION
SYSTEM MODULE
10-22-92 et

N5 14400

CODE 42

ELECTRON!C SPARK TIMING CONTROL CIRCUIT PROBLEM _
1.7L THROTTLE BODY INJECTION NIVA ' e

Circuit Descrlptton
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 GreeryWhite wire when the engine is crank- g
tng or while running. Review-the general description of the ignition systcrn in Section 1.4. -
Test Description: Number(s) below refer to circled - Electronic spark timing output Circuit 39
numbcer(s) on the diagnostic chart. . . Greenf/White wire shorted to ground.. _ L
I Code 42 means the electronic control module has =~~~ ® Bypass mode control Circuit 40 BIacka hite
seen an open or short 1o ground in the electronic ~~ ~ Wire.open. 03
spark timing output or bypass mode control circuits. e Faulty ignition module connccnon or modulc -..é
This test confirns Code 42 and that the fault caus- 5. Confirms that Code 42 is a faulty efectronic control
- ing the code is present. module and not an intermittent in Circuits 39
2. Checks for a normal electronic spark timing ground Green/White wire or Circuit 40 Black/White wire. _.
th igniti i . . v e
path through the ignition module. An electronic Diagnostic Aids:

spark timing Circuit 39 Green/White wire shorted to

o .
fggujguv&llcfjgkza?a:::s than 500 ohms; however, circuit will result in the engine continuing to run, but in
) ’ L 2 “bypass” ignition timing mode (ignition module tim- -
3. As the test light voltage touches Circuit 40 ing) at a calculated timing value and the “Check
glackfwmte wire, the m_odule should_switch, caus- Engine” light will not be “ON.” If the electronic spark
ing the chmmeter 10 “switch ranges,” if the meter is timing fault is still present the next tme the engine is

An open or ground in the electronic spark timing

in the low ohms position, The important thing is that restarted, a Code 42 will be set and the engine will oper-
the module “switched™ above 500 ohms. ate in module timing.
4. The ignition module did not switch and this step
checks for: if Code 42 is intermitient, refer io Section "2.98" e

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTrLE BQDY INJECTION 281

oy | ELECTRONIC SPARK TIMING.
- Ofs apncoos - CONTROL CIRCUIT PROBLEM
ORUNTIL CODE €2 SETS. | - - 1.7L THROTTLE BODY
' DOES CODE 42 SET? . INJECTION NIVA

KOUND THE lucx(-ionuumn LEAD, :
& PROBE ELECTRONIC CONTROL MOOULE MARNESS ELECTROMIC -
SPARK TIMING OUTPUT. CIRCUIT 39 GREEN/WHITE WIRE'
SRR B USING THE RED { +) OHMMETER LEAD, THE OHMMETER
- SHOULD READ ussmusooonns.

r : DOES IM?

CARCUIT 40 BLACK/WHITE WIREOPER | | ORCUIT3S REPLACE ELECTRONIC CODE 42 INTERIITTENT.

OR FAULTY CONNECTION GREEN/WHITE CONTROL MODULE REFER TO "DIAGNOSTIC

OR FAULTY IGNITION CONTROL WIRE SHORTED - AIDS® ON FACING PAGE.
-~ MODULE, 10 GROUKD.
: : 6-2.92
B ~AFTER REPAIRS,~ START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE® LIGHT. NS 14339
=

VAZ SERVICE MANUAL THROTTLE 8OGY INJECTION NIVA



2 82 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

R ﬁo CANISTER PURGE SOLENOID ¢ ELECTRONIC
FJSE ! : —
—Le 25 PINK/BLACK {TO VEICLE SPEED SENSOR | CONTROL MODULE
black fusehoider -rB'u'EFA'iE EEIFEE'&'J'F 1
..... 3 OXYGEN SENSOR
___________ BLACK 32 PINK DS | INPUT SIGHAL
.ro IGNITION RELA‘r y 07 OXYGEN SENSOR
‘ozzooorrooosl 20 BROWN 33 BROWN/WHITE GROUND
|T0 IGNIMION MODULE 1
170 FUEL SwsTEM EEC&. 22
Fibuinpilalyhhpnbiu il BROWN
1] eecmicauy Heaten
ENGINE GROUND XYGEN SENSOR
Attaches to engine at : :
ignition moduke bracket 10-31-92
= : _ NS 14336

CODE 44
LEAN EXHAUST INDICATION
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
The electronic control module applics a n:fcrcnce 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 rmlhvolt. if exhaust is lean. A lean exhaust condition will cause the. oxygen Sensor to output a 1ow voltige. .
" The sensor is like an open circuit and pmduocs no voltagc when it is below about 315°C. An operi sensor circuit,
or cold sensor, causes “Open Loop™ operaton.

TeSt Description: Nummr(S) below refer to circled o Check for intermittent connection between connec-
number(s) on the diagnostic chart. c tor and oxygen Sensor.

1. Code 44 is setif: - . "Poor corinection at 0xygen sensor ground wire,
o The fuel system is operaung in “Closcd"LOOp o "'”_"Fuel ‘Contamination:: Watcr.,cv_cn in. small.

o The oxygen senisor signal voltage on’ o amouits, near the '“‘w‘k ‘fiel pum
Pink wire remains' below 300° mllhvolts ors0"

seconds. e _ . N
] R SRR Fuel Pressure. Systcrn wxll be’ lean | 1r pressure is
DmgnOSt'C Aids: ' too low. It may be necessary to shonitor fuel pres-
Using the Tech 1, observe the memory fuel adjust- sure while driving the vehicle at various road speeds
ment values at different revolutions per minute and air and/or loads to confirm. Refer to Fuel System Diag-
flow conditions. The Tech I also displays the memory nosis, CHART A-7.
fuel adjustment cells, so the memory fuel adjustment e Exhaust Leaks: if therc is an exhaust leak, the
values can be checked in each of the cells to determine engine can cause outside air to be pulled into the
‘when the Code 44 may have been set. If the conditions exhaust leak and past the oxygen sensor. Yacuum or
for Code 44 exist, the mcmory fucl adjustmcnt values . crankcase leaks can cause a lean condition.
will be close to +50%. . & 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

auscs a lean B

-

L

&3
EE

......




ENGINE MANA_GEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-83

xna m‘,]

-

‘CODE 44

| LEANEXHAUST INDICATION |
__1..7_:__.,mR0TTL_£ BODY INJECTION NIVA |

L IUN WMM ENGNE {lﬂ-.m AY-1200 IEVOL MINUTE rouwo IMHUTIS-
# DOES TECH 1 INDICATE- OXYGEN SEHSO! VOLTAG& FIXED lEI.O\'o' €35 VOLT (358 mv)?

£.27-92
NS 14438

~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE® LIGHT.

WAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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o -2-__8'4-'E'N'GINE MANAGEMENT SYSTEMS 1.71 THROTTLE BODY INJECTION

? TO CANISTER PURGE smznorﬁ} ELECTRONIC
FUSE : SesIIs
~ » 25 PINK/BLACK - [rovsmq; smossusoa"l CONTROL MOD_ULE
bfackfuseholder T B IITOINTAKE HEATER RELA‘I’ |' _ ——— —— i e
o L i wed OXYGEN SENSOR _
— nnNK —— 08} INPUTSIGNAL
173 TGO RELAY ] BARR EF 7] oxveen sensor
""""""" - 20 SROWN 33 BROWHNVHI’I‘E .3 GROUND &
rTO \GRITION MODULE ' B
T ot v ReaY ] -
T3 FUEL SYSTEM RELAY ; BROWN L
-
ELECTRICALLY HEATED
EXHAUST GAS
ENGINE EROUHD OXYGEN SENSOR
Attaches toengineat [ o
pgnman mod‘ule brad(et B a 10-31 39%

| cooE'45
RICH EXHAUST INDICA'I'ION

. " 1.7L THROTTLE BODY INJECTION NIVA
Circuit Description:
The electronic contrel module applies a reference volmge of approximately 450 millivolts between terminals i
~“D7" and “D6”. The oxygen sensor varies the voltage within a range of about 1 volt, if the exhaust is rich, and down e

" through about 10 rmllwolt. if exhaust is lean. A nch exhaust condmon w111 cause the Oxygen sensor to Outpul a hlgh
3voltage : . o L.

The Sensor is llkc an. 0 )
- cold SEnSOr Causes "Opc

__ _Test Descrlptlon' Numbcr(s) below refer o circled
‘number(s) on the dlagnosuc chart. ' ' T Usen could ¢ 'ext .

. e« it ) rottle Position Sensor: An in nm _c

# The fuel system is operating in “Closed Loop. position sensor output will cause the system 10 go

* The oxygen sensor signal voltage on Circuit 32 - rich, due to a false indication of the cngmc acccler-
Pll‘l.k WIrc remams abovc 6& mlanOl[S_fOI' 90 . auno Rgfcr [o CHART C-]H S

Dlagnostlc Alds- Ll .. . pensate for some: increase. Howcvcr 1f it gets
' Using the Tech 1 “Scan” toot, obscrvc Lhc mcmory- _high,a Code 45 may be set. = ' ' L
: el adjustmcnt values at différent revolutions per - Check fora pmchcd fuel return ling, or plugged vag. . N
~'minute and -air flow conditions. The Tech 1 “Scan™ tool - uum hose to fuel pressufe regulator. See Fuel Sys- '
- also displays the memory fuel adjustment cells, so the tem Diagnosis, CHART A-7.

memory fuel adjustment values can be checked in each s Leaking Injector: Refer to CHART A-7.
of the cells to determine when the Code 45 may have g 2Ny

been set. if the conditions for Code 45 exist, the memo- Check for fuet contaminated oil. _

ry fuel adjustment values will be close 10 -38. e Canister Purge: Check for fuet saturation. If full of 2
fuel, check canister control and hoses. Refer to- it
CHART C-3. '

¢ Manifold Absolute Pressure Sensor Check for 2
- ‘shifted sénsor that could cause a rich exhatist but not
set a Code 33 or 34. Refer o CHART C-iD. '
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 285

o . D‘E'45 o
" B : ' RICH EXHAUST INDICATION
3 : ‘ 1.7L THROTTLE BODY INJECTION NIVA

' -coous:sm MITTENT.

uomommcqo:smu
STORED, REFER TO “DIAGNOSTIC

;ms'ourmncrm N

. | REFER TO "DIAGNOSTIC . REPLACE ELECTRONIC
'] AlOS* ONFACNG PAGE. [ coNTROL MODULE.

s .»1

_ 6-2-92
“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT- NS 14439

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2486/ ENGINE MANAGEMENT SYSTEMS 1':-

'LE BODYINJECTION

C.DE51

CALiBRATQR ERROR
1. 7L THROTTLE BODY INJECTION NIVA

CHECK THAT CALISRATOR IS FULLY
INSERTED INTO THE ELECTRONIC CONTROX.. -
| rcoure,

1o umumu‘rok’ A
e CLEAR CODES AND RECHECK
roncoo&n._

. R _mmmmmou.

" CLEAR COOES, AND RECHECK
FOK CODE $1. -

~AFTER REPAIRS,” STARY ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT.

5.27-92
NS 14443

VAZ SERVICE MANUAL THRCTTLE goDY INJECTION NIVA
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'_ engagcd and seting of addmonal codes may resulx.

. 2-88 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC ]~
CONTROLMODULE|

- A .fugm . . X

:] FL-"Z BLACK UNK - == 3 RED _K 8RED —{ Bt | BATTERY . K

. - — _ e
BATTERY ' 7RED 9RED —{ 15 | BATTERY «

— /._ ] P

\ IGNITION -
RELAY

T {blue connector)

IGNITION
SWITCH ‘
RUSE Y (GREEN)

I-'----—-—--

_ mid IGNTTION SWITCH
; ‘ISPINKIBLACK -1 a5 | VOLTAGE INPUT o
wd SIGNAL S Y

o s e it e

1. ' - n . R
._.'5'1".".?.’1'_‘1"'."3.‘.‘.} NS 14370 Lo

CODE 53

SYSTEM VOLTAGE TOO HIGH
1.7L THROTTLE BODY INJECTION NIVA T

Clrcunt Descrlptlon

Code53wﬂjsctlfmccngmclsnmmngandmcmq

ge, is more than 16.9 volts for one second on elecu‘on- LT
" ic.control module térmninal “A6.” During the time the fai 1s pmsent all clectromc control modulc outputs will be dis-

Test Descnptlon. Numnber(s) below refer to circled Diagnostic 'AidS'

number(s) on the diagnostic chart. During the time the failure is present. all electronic

1. Normal banery output is between 12-15 volts.. - control module outputs except the fuel injector and fuel -
2. Checks 1o see if the high voltage reading is due to ;%sewsmmrcjl;);fwa?d&coiffgg;f: fn?ypgfﬁt the hamwm '
the generator or incorrect interpretation by the elec-
tronic control module. With. cngme runmng. chcck R B ' '
- voltage at the: battcry IR T
Checks to see if generator is fau]ty at lngher engme IR
speed. . e '

e

it

i

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE_"' ANA' EMENT.}:SYSTEMS 1 7L THRO" LE"BOBY lmecnon 2-89

g-._- CODE 53
SYSTEM VOLTAGE TOO HIGH
a 1.7L THROTTLE BODY INJECTION NIVA

=y

@ ENGINE RUNNING AT IDLE. Auacczssommmm
' LOADS TURNED “OFF*

|» NoTE SYSTEMVOLTAGE ONTECH1TOOL

g- CHECK BATTERY VOUTAGEATOATTERY. | RAISE ENGINE REVOUUTIONS PER.

& — - e : /1 NUTETO 2000, :

B - [ NQTE SYSTEM VOLTAGE VALUE ON
. TECH1TOOL

INTSYMPTOMS,”
| SECTION "2-8°.

¥

o 6-2-92

F 5 ~AFTER REPAIRS,” START ENGINE. CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LUGHT, NS 143N

b

; ' VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-90 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
CONTROL MODULE

59 GREEN ' 812 Tww— +5 VOLTS

_____________ QOCTAME ADJUSTMENT
I' 10 1 POTENTIOMETER

1 MANIFOLD ABSOLUTE |1 INPUT SIGNAL

L PRESSURE SENSDR J‘

61 BLACK 69 BLACK —E
"‘,"l l Y 'I I'E, : 1 SENSOR

2 —~ GROUND
T 1
Par SN : IMTAKEAIR - |
',' AW TEMPERATURE SENSOR |
OCTANE ADNSTMENT
POTENTIOMETER

(Pa e 1 of 2)
_ OCI'ANE ADJUSTMENT
(SIGNAL VOLTAGE TOO HIGH OR TOO LOW)
1.7ZLTHROTTLE BODY INJECTION NIVA

Circuit Description: - -
The ‘octane adjustment potentiometer prowdes a voltage that changcs with an adjustment screw. Thc voliage is

'. édjustablc from about.1 volt o about 4.7 volts. The engmc must bc rinning 10 allow the Tech 1 10 read this voltage
comrectly. : : .

‘The octane ad;ustmcm voltagc acts as an ignition timing spark retard which allows for adjustments when low

- octane fuel produces spark knock.
Test Description: Number(s) below refer 1o circled ~ Diagnostic Aids:
number(s) on the diagnostic chart An open or short to ground in the octane adjustment
I. Code 54 will set if: circuit wires will result in a Code 54, and/or Code 23,

o The octane adjustment signal voltage is less than 006 33

0.5 volts or greater than 4.9 volts for approxi-
mately 2 seconds.
2. With the octane adjust potentiometer discornected

from the electronic control module the Tech 1
should read close 10 5 volts.

“2.9B."

VAZ SERVICE MANUAL THROTTLE 8CDY INJECTION NIVA

OCTANE ADJUST
POTENTIOMETER
CONNECTOR o . 91592
: froat:fac. ..':_ _"':m__ W . : N5143721 -

Refer to “Intermittents” in “Symptoms,” Section-
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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

ENGINE IDLING.
» CONNECT TECH 1 “SCAN" TOOA, SELECT "F@: DATA UST.®

LESS THAN 1VOLT OR MORE THAN 4.7 VOLTS?

& DOES TECH Y “SCAN” TOOL DISPLAY "QCTANE ADJUSTMENT VOLTAGE™

- . . E—-—— CODE $415 INTERMITTENT. {F NO ADDITIONAL CODES WERE

o TECH 3 "OCTANE ADJUSTMEN'I’VOLTAGE'
SHOULD NOW READ MORE THAN 4.7
VOLTS.

DOES T?

EEEI - | STORED, REFERTO "DIAGNOSTIC AIDS” ON FACING PAGE:
FE S5 THAN 3 VOLT | MORE THAN 4.7 VOLTS
| X , :
» DISCONNECT KARNESS CONNECTOR FROM REFER TO CODE 54
POTENTIOMETER. PAGE2OF2

: -(CIRCUI? 59 GREEN WIRE FROM ELECTRONIC
CONTROL MODULE TERMINAL "B12° TQ
ADJUSTMENT TERMINAL “1°) SHORTED TO
GROUNG OR FAULTY ELECTRONIC CONTROL
MODULE.

A OCI'ANE ADJUSTMENT INPUT SIGNAL CIRCUIT .

“AFTER REPAIRS,” START ENGINE. CLEAR CODES AND CONFIRM NO “CHECK ENGINE” UGHT.

2-593
NS 14373

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-92 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
CONTROL MODULE

59 GREEN 1' 12 —I—w— + 3 VOLTS

poee——mm———— OLTANE ADJUSTMENT
1 TO 7 POTENTIOMETER

1 MANIFOLD ABSQLUTE | ANPUT SIGNAL

i_ PRESSURE SENSOR J

o

61 BLACK B9 BLACK D12
][] -1
1~l 2 3 & SENSCR
' bed e = GROUND
r To 1
o YN i INTAKE AR i
.,,' \\ | TEMPERATURE SENSOR |
OCTANE ADRISTMENT
POTENTIOMETER

OCTANE ADNST

POTENTIOMETER
fromt face view N 14372
CODE 54
(Page 2 of 2)
OCTANE ADJUSTMENT

(SIGNAL VOLTAGE TOO HIGH OR TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA -

Circuit Description:

The octane adjusment 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 10 allow the Tech 1 to read this voliage
correctly.

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.

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-
ly bad octane adjust potentiometer.

4. This step checks for an open ground circuit between
the electronic control module and octane adjust
potentiometer terminal “3",

5. 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
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-93

CODE 54

{Page 2 of 2)
OCTANE ADJUSTMENT

(SIGNAL VOLTAGE TOO HIGH QR TOO LOW)
1.7L THROTTLE BODY INJECTION NIVA

CONTINUED FROM !
CODE S4PAGE10F 2 »

Rt

TECH 1 DISPLAYS "OCTANE ADJUSTMENT
YOLTAGE™ ABOVE 4.7 YOLTS.

1
I
I
L

EMNGINE IDLING.

DOES Im?

TECH 1 SHOULD NOW OGSN.AY "OCI&NE ADJUSTMENT VOLTAGE 1E55 THAN 1 VOLT.

DISCONNECT HARNESS CONNRECTOR FROM OCTANE ADIUST POTENTIOMETER. @
USING CONNECTOR TERMINAL TEST ADAPTER KiT J 35616, CONNECT HARNESS TERMINALS “17 AND "3° TOGETHER.

5

e

_ POTENTIOMETER HARNESS TERMINALS “1° AND *3°,

» USING CONMECTOR TEST ADAPTER KIT J 35616, CONNECT
QOCTANE ADJUST POTENTIOMETER HARNESS TERMINAL *1°
TO GROUND. (CIRCUIT 59 GREEN WHRE.)

» ENGINE 1DUNG,

e TECH 1 SHOULD NOW DISPLAY "DCTANE Ao:usmzm'
VOLTAGE " LESS THAN 1 VOLT.

DOES (T?

Je REMOVE JUMPER WIRE FROM BETWEEN OCTANEADIUST * ] . | CHECK FOR SHORT CIRCUIT TO ALTERNATIVE VOLTAGE

SOURCE ON INPUT SIGNAL WIRE (CIRCUIT 59 GREEN WIRE
FETWEEN ELECTRONIC CONTROL MODULE AND “OCTANE
ADJUST POTENTIOMETER HARNESS TERMINAL “1° ANMD
ELECTRONIC CONTROL MOOULE TERMINAL “B127). IF NONE
FOUND REPLACE OCTANE ADJUST POTENTIOMETER AKD
RETEST. SEE SECTION 3.1 FOR REPLACE AND ADJUST
PROCEDURE.

ves

e ATELECTRONIC CONTROt MODULE BACKPRONE CONNECTOR
“B12” WITH A TEST LIGHT COMNECTED TO GROUND. LEAVE
. TEST LIGHT N PLACE WHILE OBSERVING TECH 1 DISPLAY.
» ENGINE IDLING.
» TECH 1 SHOULD NOW DISPLAY "OCTANE ADJUSTMENT
“WOLTAGE” LESS THAN 1 VOLT.
DOES M2 -

| REPAIR OPEN SENSOR GROUND CIRCUTT (BLACK WIRE)

SETWEEN ELECTRONIC CONTROL MODULE TERMIMAL
*D2" AND QCTANE ADJUST POTENTIOMETER HARNESS
CONNECTOR TERMINAL™3",

{ FAULTY CONNECTIONS .

FAULTY ELECTRONIC CONTI!OL MODU!.E

“AFTER REPAIRS, ~ START ENGINE, CLEAR CODES AND.CONRRM NO “CHECK ENGIN_E" UGHT.

IEPAIR OPEN GRCUIT IN lNPUY SIGNAL WIRE {CIRCUIT S9.
GREEN WIRE) BETWEEN TERMINAL "B12° AND OCTANE
ADJUST POTENTIOMETER HARNESS TERMINAL ~1°.

2-893
N$ 15695

WAZ SERVICE MANUAL THROTTLE BODYY INJECTION NIVA



2-94 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

CODE 55

ELECTRONIC CONTROL
MODULE ERROR

FAULTY ELECTRONIC CONTROL MODULE.
REPLACE ELECTRONIC CONTROL MODULE

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND COMARM NO "CHECK ENGINE” UGHT.

$-27-92
N3 14581

VAZ SERVICE MANUAL THROTTLE 800Y INJECTION NIVA
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/ SYMPTOM CHARTS
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2-96_ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

IMPORTANT PRELIMINARY 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 indicaied under
that symptont.

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 o correcnug a problem

without firther checks and can save valuable time.

BEFORE STARTING

Thus 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 throttle body mounting area and intake manifold sealing surfaces (also check intake
manifold Electric Heater's mounting bolts for proper tightness). _

 Ignition wires for cracking, hardness, proper routing and carbon u-aclcmg

Wiring for proper connections, pmchcs and cuts.

If wiring hamess or connector repair is ncocssary refer 10 “Service Operations,” Section “3” for
cormect procedure,

M1

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA




. ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-97

- INTERMITTENTS

(Page 1 of 2)
Definition; Problem may or may not tum “ON' the
- “Check Engine” light, or store a code.

_ PREUMINARY CHECKS
e Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.

" DIAGNOSTIC CODE CHARTS IN "DIAGNOSTIC CHARTS,” SECTION “2.5-A”
|+ DO NOT use the Diagnostic Code Charts .m_-_‘-mlgmc'_m;'_' Section “2.5-A” for interminent
" problems. The fault must be present 1o locate the problem. If a fault is iniémiteent, usc of diagnostic

FAULTY ELECTRICAL CONNECTIONS OR WIRING

o . Most intermitient problems are caused by faulty electrical connections of wiring. Perforrh a careful
check of suspect circuits.for: '

— Poor mating of thé connector halves, or terminals, ‘not fully seated in the connector body

:7.%*:::«"?

o Gackedow). e
© - Improperly formed or damaged terminals. All connector terminals in problem circuit should be | -
7 carefully reformed or feplaced 10 insure proper contacttension.
4l Poorterminal to wire¢onnection. This requires removing the teminal from the connector body
T to check. See “Service Operations” Section “3,” “Wiring Hamness Service.”
3 o ROAD TEST
) ‘s If a visual/physical check does not find the cause of the problem, the vehicle can be driven with 2
- voltmeter connected 10 a suspected circuit or a Tech 1 “Scan”™ tool. may be used. An abnommal volt-}
i -~ age or Tech 1 “Scan” tool reading when the problem occurs indicates the problem may be in that|
£ circuit, - o B ' ' :
;"" ' The Tech 1 “Scan™ tool has a special mode called “snapshot.” This snapshot mode can be used 10
& 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 erroncous data when the fault occurred. For more infor-
- mation on the snapshot mode, refer to the Tech 1 operator’s manual.
=
3

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-98 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

INTERMITTENTS

(Page 2 of 2)
Definition: Problem may or may not turn “ON" the
“Check Engine” light, or store a code.

INTERMITTENT “CHECK ENGINE” LIGHT
¢ Asintermittent “Check Engine” light, and No Diagniostic Codes, may be caused by:

— Electrical system interference caused by a defective relay, electronic control module driven
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 timing 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 intermitiently shorted to
ground.

— Electronic: control module grounds not clean, tight, and-in their proper location. These ground |-
wires secure 10 the engine block on the direct ignition system bracket uppermost bolt. This boit
was previously used to retain the distributor on 2 carbureted engine. o :

LOSS OF DIAGNOSTIC CODE MEMORY

s 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 “OEF” longer than
10 seconds. If Code 22 is not stored, the electronic control module is faulty.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



- ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-99

-  HARD START

(Page 1 of 2)
Definition: Engine cranks OK, but does not start for a

- long time. Does eventually run, or may
stant but immediaiely dies.
| 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 iemperatures of
' “below:-10°C. the accelerator pedal should be held down 1/4.of the way while cranking (o start, as
r well as depressing the clutch pedal, ' :
~ ~ SENSORS |
e CHECK: Coolant temperature sensor—Using a Tech 1 “Scan” tool, compare coolant iemperature
~ with ambient temperature on a cold engine.
- — If coolant temperature reading is 2°C greater than or less than ambient 2ir temperature
i - on a-cold -engirie; check for high resistance in .coolant s¢nsor circuit or-sensor itself.
2 _ Compare resistance value 1 the “Diagnostic Aids” chart on the Code 14 or Code 15
= » - CHECK:  Throttle position sensor—use CHART C-1H.
v e CHECK: Manifold absolute pressure sensor—use CHART C-1D.
4 FUEL SYSTEM
i s C(HECK: In-line fuel filter. Replace if dirty or plugged.
- ¢. CHECK: For poor quality fuel.
i o CHECK: Fuel pressure, use CHART A-7.
¥ |# CHECK:  For contaminated fuel, - |
1o CHECK: Fuel_syS'_tqn;_'réléy—ﬁf_'-Qonncc; test light between fuel pump “test” terminal and ground.
o . Test light stiould be!"ON for 2 seconds following ignition “ON.” after ignition switch|
has been “OFF" for at least 10 seconds. If not OK, use CHART A5
- e CHECK: Operation of intake manifold electrical heater (see: CHART C-9.
IGNITION SYSTEM
™ e CHECX: Ignitionsystem 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.
B _ Crankshaft sensor resistance and connections.
- Spark plug leads/wires for excessive resistance.
- .
— Bare and shorted wires.
— Loose ignition coil connections.
» CHECK: Electronic spark timing output circuit for short to ground.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA



2-100 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

HARD START

(Page 2 of 2)
Definition: Engine cranks OK, but does not start
for a long time. Does evenwally run,
of may start but immediately dies.

ADDITIONAL CHECKS
* (CHECK: Idle air control operation, use CHART C-2C.
& (HECK: For comect engine calibrator (see “Service Bulletins™).

CRANKING AND CHARGING SYSTEMS, AND CONDITION OF BATTERY

e CHECK: For low cranking speeds that can cause difficult starting. Use the Tech T “Scan” o0l in
the “Miscellancous Tests™ - “Crank Tests” mode to monitor cranking speed information.

150
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TURBONutter

Lada Niva 4x4
Service Manual
Fuel Injection

This manual and a host of other wonderful Lada Niva documentation
is availabie free of charge at:

http://www.turbo-nutter.com

You can do anything you like with this manual except sell it or
otherwise make money from it.

While | can't stop you sticking it on your own website | would much
prefer you linked to its original location on turbo-nutter.com

You use the information contained with this manual at you own risk. If
you're not sure how to do something either don’t do it or ask
someone who kKnows about such things. The font of all Lada
knowledge can be found at:

http://www.lada.co.uk/forum

For Lada parts, advice and general all round Lada wonderfulness
these blokes aren't bad:

Lada UK Ltd Lada Parts Australia P/L
Askew Rigg 42 Aerodrome Road
Troutbeck Caboolture

Penrith, Cumbria Queensiand

CA11 08Z 4510

United Kingdom Australia

T. +44 (0) 17 6877 9794 T. +61 7 5495 5100

F. +44 (0) 17 6877 9197 F: +61 7 5495 5152

E: alan@lada.co.uk E: andy@!ladaparts.com

W. http://www_lada.co.uk W: http:.//www |ladaparts.com



’“‘W-‘j

wi

B |

ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-101

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.
e Be sure driver.understands air conditioning compressor operation in owner’s manual.
1o UseaTechl “Scan" tool 1o make sure readmg of vchicle Spccd sensor matches veh:cle

o oueex:
CHECK:

_ __Thcscgwundmrc_, cure
' __-'uppcrmosz “bolt. Tlus bolz 'Was pre

. specdomctcr
FUEL SYSTEM
e (HECK: Fuel pressure while condition exists, use¢ CHART A-7.
e CHECK: In-line fuel filter. Replace if dirty o plugged.
CHECK: - For proper xgmuon.systcm voltag outpu usmg spark tester § 26792 _(S‘I‘ 125)
CHECK: Spark plugs. Remove spark. plugs,-ctwck or wet plugs. cracks wca 1mpropcr gap
burned electrodes, or héavy deposits. Repalr or replace as noccssary
e CHECK: Formisfire under load. Use CHART C-4C:
| - CHECK: . Electronic control. module clean, tight, and in their proper locations.

block on'the direct ignition system bracket
__ously uscd w© rem the: dlstrlbutor on a carbureted
engine. . - '

Alternator output voltage Repair if icss than 9 or more than’ 16.9 volts;

Vacuum lines for kinks or leaks.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-102 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

LACK OF POWER, SLUGGISH, OR SPONGY

_ (Page 10f 2)

Definition:  Engine delivers less than expected power.
Little or no increase in speed, when accelerator
pedal is pushed down part way.

PRELIMINARY CHECKS
e Perform the careful visval/physical checks as described at start of “Symptoms,” int 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 din, or for being plugged, repiace as necessary.

FUEL SYSTEM
CHECK: For contaminated fuel.
e CHECK: For resticted fuel filter, or improper fuel pressure, use CHART A-7.

~ IGNITION SYSTEM o
e CHECK: Proper ignition system voltage output with spark tester J 26792 (ST-125).
CHECK: Ignition timing. B
» CHECK: Proper operation of electronic spark timing.

EXHAUST SYSTEM
e CHECK: Exhaust system for possible restriction: Use CHART B-1.

SENSORS

o (HECK: 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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_ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-103

N LACK OF POWER, SLUGGISH, OR SPONGY
(Page 2 of 2)
Definition:  Engine delivers less than expected power.
- Little or no increase in speed, when accelerator
. pedal is pushed down part way.
b ENGINE MECHAN!CAL- -

|®» CHECK: Engine compression, Refer to Engme Manual
CHECK: Engme va.lve fming.. Rcﬁ:r to Eng'me Manual

i:": ‘CHECK: Engine for. propcr or worn: camshaﬁ. Rcfcr 10 Enginc Manual
T ADDITIONAL CHECKS

e C(HECK: - Electronic control module grounds for being clean, tight, and in their proper tocation,
. These ground wires secure to the engine block on the dmct 1gnmon system brackct

= uppermost bolt. _ _
oo b L he . CHECK: Aif condnﬁomngoperandn. Air¢ fndmonmg clutch should cut out at w:dc open Lhron.lc
o pe  cHECK: Altcmatoroutput voltage. 'Repmr-lf less than9 or rnon: tha.n 16 9 voits

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-104 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

DETONATION/SPARK KNOCK
{Page 1 of 2)

knocks that chiange with throttle opening.

Definition: A mild to severe ping, usually worse under
' accelération. The engine makes sharp metallic

PRELUMINARY CHECKS
Perform the careful physicalfvisual checks as described at start of “Symptoms,” in this section.
Make sure the customer has an actual problem.
Remove air filter and check air filter for dirt, or for being plugged, replace as necessary.

* COOLING SYSTEM

s CHECK: Forobvious overheating problems. .
¢ CHECK: Low engine coolant '
e CHECK: Loose water pump belt.
e CHECK: Restricted air flow to radiator, or restricted water flow thru radiator.
e CHECK: Faulty or incorrect thermostat
* CHECK: Correct coolant solution.
_ SENSOR
e CHECK: Coolant temperature sensor, which may have shifted in value.
~Compare coolafit iempeérature sensor resistance to the “Diagnostic Aids™ chart on Code
14 or Code 15 chart ' . o
FUEL SYSTEM
e CHECK: Fuel pressure, use CHART A-7.
e (HECK: For poor fuel quality, proper octanc 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 faylts, fill fuel tank with a fresh and proper fuel for
vehicle and evaluate vehicle performance. '

OCTANE ADJUSTMENT POTENTIOMETER

As built at the factory this adjustment was initially set for premium octane fuel. If low octane fuel is
1o be used on a regular basis, it is advisable to readjust the octance adjustment potentiomerer. Use
CHART C-15.

THERMOSTATIC AIR CLEANER

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 ]
“Scan” t0ol 1o observe intake air temperature after the engine is fuily warmed up. At road speeds
the intake air temperature should be close to ambient air temperature.

WAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-105

DETONATION/SPARK KNOCK . -

I Definition: A mild to severe ping, usually worse under
A acceleration. The engine makes. sharp metallic
knocks that change with throtile opening.

(Page 2 of 2)

| IGNITION SYSTEM
|e CHECK: “Spark plugs forproper heat ranige.
ENGINE MECHANICAL
® CHECK: For carbon buildup. o
¢ CHECK: Forincorrect basic engine parts such as cam, heads, pistons, eic.
CHECK: For excessive oil entering combustion chamber : _' :
ADDITIONAL CHECKS
CHECK: For comect engine calibrator (see Service Bulletins).
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.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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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 rying to make the vehicle move, as from a stop
sign. May cause the engine to stail if severe enough.

PRELIMINARY CHECKS

o Perform the careful visual/physical checks as described at start of “Symptoms,™ in this section.
SENSORS
e CHECK: Throtile position sensor. Use CHART C-1H.
CHECK: Manifold absolute pressure sensor response and accuracy. Use CHART C-1D.
e CHECK: For kinked or leaking vacuum hose between engine and manifold absolute pressure
Sensor. .
IGNITION SYSTEM
e CHECK: Spark plug wires for being faulty. '
s 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: For restricted fuel filter or improper fuel pressure. Use CHART A-7.

ADDITIONAL CHECKS
e CHECK: For correct engine calibrator (see Service Bulletins).
e CHECK: Altemator output voltage. Repair, if less than 9 or more than 16.5 volts.

1563
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ENGINE MANAGEMENT SYSTEMS 1. 7L THROTTLE BODY INJE(_TION 2-107

it |

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 _
| « Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.
IGNITION SYSTEM

* CHECK: Forcylinder miss by:
1. Stan engine, allow engine to stabilize then disconnect idle air control motor. Remove
- one spark plug wire at a time, using insulated pliers.

o : 2. If there is a revolutions per minute drop, on all cylinders {equal to within 50

revolutions per minute), go to “Rough, Unsmblc Or Incorrcct Idlc. Stallmg
symptom. Reconnect idle air control motor.

3. If there is no revolutions per. minute _dmp on one or more cyhnders. or excesswe

- variation in drop, chieck for : p n the suspected cylinder(s) with J 26792 (ST-125)
oo - Spark Tester. If no spark; use CHART C4.If there is spark, remove spark plug(s) in|.
e ' ﬂlesccyhndcr(s)mdchcckfor -

- Wc'ar

- - Improper Gap

v ~ Bumed Electrodes
- Heavy Deposits
* CHECK: Forexcessive spark plug wire remstancc
- | NOTICE: Ifthe previous chccks did not- ﬁnd the problcm

— Visually inspect ignition system “for- moisture, dusz cra.cks burns etc. Wn.h engme runmng
spray plug wires wuh fine water mnst o check for. shorts .

- FUEL SYSTEM
* CHECK:  For contaminated fuel ot restricted fuel filter or incorect fuel pressure. Use CHART A-7.

ENGINE MECHANICAL

o ”C'HE_C_K: For pmpcr valve- ﬁmmg Rcmove rocker cover:: Check for wom rocker arms, broken or
S weak valve springs, wom camshaft lobes. ‘Repair as necessary. Refer 1o Engine Manual.

. ¢ C(HECK: Low compression. Perform compression check. Refer to Engine Manual.
CHECK: Intake and exhaust manifoid 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 nioticeably lower than expected. Also, economy is
noticeably lower than it was on this vehicle at one

time, as previously shown by an actual road test.

PRELIMINARY CHECKS

« Perform the careful visual/physical checks as described at start of “Symptoms.” in this section.
« Check air cleaner element (filter) for dirt or being plugged.
» Visually (physically) check: Vacuum hoses for splits, kinks, and proper cONAECtions.
e Perform “Diagnostic Circuit Check.”

— s air conditioning “ON" full time?

— Are tires at correct pressure?

—  Are excessively heavy Ioads being carried? .

—. ' Is acceleration too much, too often? :
NOTICE: Suggest owner fill fuel tank and recheck fuel economy.

o CHECK: | gnition wires for cracking, hardness, and propet connections.

IGNITION SYSTEM

e CHECK: Spark plugs. Remove spark plugs, check for wet plugs, cracks, wear, improper gap,
burmned electrodes, or heavy deposits. Repair or replace as necessary.

FUEL SYSTEM
e CHECK: Fuel pressure, use CHART A-7.

COOUNG SYSTEM
CHECK: Engine coolant level.

CHECK: Engine thermostat for faulty part (always open) or for wrong heal range. Observe Tech 1
“Coolant Temp™ with engine fully warm at road speed.

_ _ ADDITIONAL CHECKS
e CHECK: For correct engine calibrator inistalled in electronic control module. Observe Tech i
: “Calibration ID."” : .
e CHECK: For proper calibration of speedometer.
e CHECK: For dragging brakes.

OCTANE ADJUSTMENT POTENTIOMETER

{f 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-13.

SENSORS

e CHECK: Coolant temperature sensor Or air temperature sensor which may have shified in value.
Compare coolant emperature sensor resistance 1o the “Diagnostic Aids™ chart on Code
14 or Code 15 chart.

e CHECK: Manifold absolute pressure sensor. Use CHART C-1D.

158
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-109

ROUGH,

| Definition:

UNSTABLE OR INCORRECT IDLE, STALLING
(Page 1 of 2)

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
idies at incorrect speed.

o Perform the careful visual/physical checks as descnbed at start of “Symptoms,” in this section.

—x
PRELIMINARY CHECKS

o CHECK:
» CHECK: Coolamt [cmperatu.rc sensor - Using a chh 1 “Scan“ tool, cornpare coolant temperarure

e CHECK:

SENSORS
Throttle posmon sensor - Use CHART C-1H.

-with ambient temperature on a cold: cngmc

~ 'If coolant tcmpcramrc rca.dmg 2°C grcazcr than .or less than amblent air tempcraturc
Check for high resistance in coolant tcmpcramrc sensor circuil or sensor itself.
Comparc ms:stam:c valuc to “D:agnosuc Aids" on Codc 14 and Code 15 chart

'vlamfold absolutc pressure sensor resporise and accuracy, manifold: absolute pressure |-
sensor vacuum hose, use CHART C-1D.,

| o FUEL SYSTEM

e CHECK: Evaporauve Emission Control Systcm Use CHART C-3.

- CHECK:

:-Visually check: mjcctor and. !ﬁfbt:lc body m_]ccu(;n asscmbly for. fuel leakage. Refer to

¢ (CHECK:

Injector for leaking. Energxze fuel systesn by enher mrmng the 1gmuon kcy to the “ON”
~ position ‘which’ w1ll prcssunzc the fuel system: for 2 sccom:ls or:by. app!ylng battery

CHART A-7 “Fuel Systcm Diagnosis."”
Fuel pressure, use CHART A-7.

s CHECK;

e CHECK:

IGNITION SYSTEM
Ignition system for: ) .
- Proper ignition voitage 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 ignitdon coil connections.

For misfire at idle. Use CHART C4B.

VAZ SERVICE MANUAL THROTTLE BODY INJECTICN NIVA
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160

ROUGH, UNSTABLE OR INCORRECT IDLE, STALLING
' (Page 2 of 2) ' '
Definition:  The engine runs uneverdy at idle. If bad enough, the vehicle
: " may shake. Also, the engine idle speed may vary (cailed
“hunting"). Either condition may be severe enough to cause
stalling. Engine idles at incorrect speed.

L

CHECK:
CHECK:
CHECK:

NOTICE: Use Tech 1 “Scan” toot to determine if electronic control module is receiving air conditioning
tequest signal. If problem exists only with air conditioning “ON,” check air conditioning system for
overcharge or undercharge of R12 refrigerant system.

CHECK:
CHECK:

CHECK:

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.

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. -

Idle air control valve will not move, if system voltage is below 9 or greater than 16.9
volts, o :

Crankcase ventilation system for proper op't_:'_r'atioh' (see: CHART C-13).

CHECK:
CHECK:

ENGINE MECHANICAL

For broken motor mours.
Perform a compression check. Refer to Engine Manual.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA




ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-111

o
EXCESSIVE EXHAUST EMISSIONS OR ODORS
= Definition:  Vehicle fails an emission test. Excessive odors do
' not necessanly indicate excessive emissions.
& : PRELIMINARY CHECKS
« Perform “Diagnostic Circuit Check.”
‘:'" o [f EMISSION TEST shows excessive carbon monoxide and hydro carbons check ttems which cause

vehicle to run RICH. Make sure engine is at normal operating temperature.

o IFEMISSION TEST shows excessive oxides of nitrogen check items which cause car to run LE AN
o~ 0r 100 hot.

= | | ssnsons \
- L CHECK "Manifold absolute pressure sensor - Use CHART C 1D w0 chcck lhc mamfoid absolute
) _-pressure sensor. B :
‘; } N NOT!CE If the Tech 1 “Scan” tool mdlcales a very h:gh coolant temperature and the system is running
LEAN:
Check the cooling system and cocling fan for proper operation.
- FUEL SYS_TEM
i : | |+ CHECK: For proper fuel cap..

CHECK Fuel pressurc use CHART A- 7

| NOTICE If test shows excessive OXIdCS of mtrogen check uerns whlch cause vehlcle o Tun LEA\' or|
‘Jeohot. -

_CHECK: Ca.mster for fuel 1oadmg Rcferto CHART C 3

IGNITION SYSTEM
4 o CHECK: Ignition system for:
f’ ' - Proper ignition voltage output with spark tester 1 26792 (ST-125).
: — Spark plugs, wet plugs. cracks, wear, 1mpmpcr gap. bumed cleczrodes or heavy

deposits.
— Spark plug leadsfwlres for excesswe re51stance
_ . _ — Bare and shorted wires.
| L : | — Crankshaft sensor resistance and connections.
+ -~ Loose ignition coil connections.

ADDITIONAL CHECKS
o CHECK: Forvacuum leaks.
s CHECK: Carbon build-up in combustion chambers.
s 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 kev is tumed
“off,” but runs very roughly. [f engine runs
smoothly, check ignition switch and adjust-
ment, and short (o voltage on ignition switch
voltage input circuit.

Perform the careful visual/physical checks as described at start of “Sympioms,” in this section.

PRELIMINARY CHECKS

CHECK: Injector for leaking. Energize fuel system by either tuming the ignition key to the “ON”

FUEL SYSTEM

position which will pressurize the fuel system for 2 seconds or by applying battery
voltage 1o the fuel pump test terminal. (Assembly line daia link terminal “G™.) Applying
battery voltage will force the fuel pump to run usntil the battery voltage is removed.
Visually check injector and throttle body injection assembly for fuel leakage. Refer to
CHART A-7 “Fucl System Diagnosis.” .

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-113

Definition:  Fuel ignites in intake manifold, or in |.

BACKFIRE

exhaust system, making a ioud
popping noise,

_ PRELIMINARY CHECKS
¢ Perform the careful visual/physical checks as descri’bed at start of “Symptoms.” in this scetion.

IGNITION SYSTEM
¢« CHECK: Properignition coil output voltage with spark tester J 26792 (ST-123).

¢ CHECK: Spark plugs. Remove spark plugs, check for wet plugs, cracks, wear. improper gap,
bumed electrodes. or heavy deposits, repair or replace as necessary.

» C(HECK: For defective insulation on the spark plug wires or boots. This would allow high voltage
arching 1o engine parts, mostly noticeable dunng acceleration.

¢ CHECK: Forexcessive spark plug wire rcmstancc

e . CHECK: For crossﬁrc be[ween spark plug w1res (proper routing of plug wires). Refer 10 Engine
Manual - .

ENGINE MECHANICAL

* CHECK: Perform a compression check. Refer to Engine Manual.

- ]e . CHECK: Vilve ummg Remove. rockar.cover. Check for wormn rocker, arms. broken or weak valve
.. springs,wom camshaftlobes or mlsadjusted valve clearances.

|+ CHECK: intake manifold gasket for vic
e CHECK: Intake and cxhaust mamfolds

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-114 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

CHART B-1

CHECK AT OXYGEN SENSOQOR:

1. Carefully remove oxygen sensor.
illustration}.

compound or equivalent prior to re-installation.

RESTRICTED EXHAUST SYSTEM CHECK

1 BACK PRESSURE GAGE *
2 OXYGEN SENSOR (02S)
3 EXHAUST MANIFOLD

75 3338-6E

DIAGNOQSIS:

observe the exhaust system backpressure reading on the gauge.

failure.

2. I the pressure exceeds 1 1/4 psi {8.62 kPa), a restricted exhaust system is indicated.

2. Install exhaust backpressure tester {BT-8515-V) or equivalent in place of oxygen sensor (see

3. After completing test described below, be sure to coat threads of oxygen sensor with anti-seize

1. With the engine at normal operating temperature and running at 2500 revolutions per minute,

3. Inspect the entire exhaust system for a collapsed pipe, heat distress, or possible internal muffler

4. f there are no obvious reasons for the excessive backpressure, 2 restricted cataiytic converter should
be suspected, and replaced using current recommended procedures.

4-26-93
NS 14689
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-115

This electronic control module symptoms chart is for use with a digifal voltmeter to further aid in
diagnosis. The voltages you get may vary due to low battery charge or other reasons, but they should be

ELECTRONIC CONTROL MODULE PiN CONNECTOR “A“ SYMPTOMS CHART

very close.

BACKPROBE CONNECTORS ONLY!

24-PIN A-B CONNECTOR

AS

THE FOLL 1IN NDITION TBE T BEFQRE TESTING:
e 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” :
s Digital voltmeter “—~ (negative) lead corinected to a good clean ground point.
. .  COMPONENT/. - JmiaNORMALVOLTAGE | _ -
R . COMNECTOR & ENG.. | CODES POSSIBLE SYMPTOMS FROM
. PINFUNCTION CANTTY. ©mON FFEC L FAULTY RQUIT.
AT FUELSYSTEM . ") N6 STARY, SEE CHART A7, PUMP RUNS
“RELAY CONTROL . RELAY 2" © ALL THE TIME (11) . '
Jar no cONNECTION o _
1a3 puse wiDtH GREEN/ * CANSTER *3* or . g NONE | FUEL LOSS OR FUEL VAPGR ODOR, POOR
MODULATOR YELLOW IDLE, $TALUNG, POOR DRIVEABIITY.
CANISTER CONTROL
A4 NO CONNECTION
- AS _TC-HE'CK'EN.GIN_E'. o B+ . | NO CHECK ENGINE LIGHT (8), UGHT “ON"
© " LIGHT CONTROL L B - s “ALL THE TIME, DOES HOTFLASH COOES * -
. : 7] 70y SEE "DIAGNOSTIC CRCUIT CHECK.”
JGNITONSWITEH T TANK NITH D Bs [N 535 7] NG START, NO CHECK ENGINE UIGHT. NO
VOLTAGEINPUT - . S : SERIAL DATA (B), FUSE BLOWNIO)L SEE . |
SIGNAL - _ { “*DIAGNOSTIC CIRCUIT CHECK™. - © * '
S L -] o PINTBT * ENGINE WILL NOT-STOP RUNNING. (11).
1. CONNECTOR PIN “B* A I A
|47 MO coNNECTION _ .
A3 SERIAL DATA ORANGE ASSEMBLY UNE 25 | 25 NONE | NO ASSEMBLY LING DATA LINK ORWILL
COMMUNICATIONS : DATA UNK*M* VARYING | VARYING NOT FLASK CODE 12 {8). S
' SEE “DIAGNOSTIC CIRCUIT CHECK.”
[as pracnosTic BLAQK ASSEMBLY LINE 5 5 NONE | NO ASSEMBLY LINE DATA LINK CRWILL
“TEST* TERMINAL WHITE DATA UNK*$* . NOT FLASH CODE 12 (8). -
NPUT SIGNAL o | rLasHEs CODES, HIGHSPEED-FANIS ON. .|
- o _ _ T _ i 1- (10, SEE *DIAGNOSTIC CRCUIT CHECK."
“Tar0 VEHICLE SPEED GREEN | = VEHICLESPEED - | . -VARIES | VARIES 28 | ENGINE MAY STALL AT COASTDOWS,
1 . inpuTsiGrAL T SENSOR 72" . o o oL 1| TECH 1 SCAN VEWICLE SPEED DOES NOT
S L S H SPEEDQMETER (3, 11). '
arncoouant CIMNKE . COOLANT - = 1o oen | 18:7] IGHIDLE, ROUGH IDLE, HARDTO START;
. TEMPERATURE © RLACK TEMPERATURE . . 21.®. | POORPERFORMANCE, EXCESSIVE.
ANG THROTTLE L SENSOR "A* . 1 EXHAUST EMISSIONS (3).
- POSITION SEASOR THROTTLE POSITION. '
GROUND . : N - SENSOR "8~ _
tarz eLecTrONC BROWN ASSEMALY UNE o Qe NONE | "A12" AND “O7* OPEN - NO START {8}
CONTROL MODULE ' DATALINK "A" POOR GROUNDS - POOR PERFORMANCE.
GROUND. - . SEE “DIAGNOSTIC CIRCUIT CHECK.
1 Battery voltage for first two : 4 Varles. With ignition “ON" reads "9 open/Grounded circuit:
© seconds, after ignition is turmed barometric pressure. With engine 10 Grounded circuit
_ -"D':«l" wrth%ut.cr_ankiwhe engine. : ;un&mg.nnaldungmhad 11 Shortto «12volts.
2 When vehidé is stopped, voltage 5 oltage will vary with engine ‘than 0,50.volts, '
% will be either less than 1 volt o revolutions per minute. Less than DoBYOT=
greater than 10 volts; depending & Dapending on octané adjust s Less than 0,10 voits.
upan position of drive wheels. When otentiometer trim. i . . ccles ©
vehicle is moving, voltage will vary 7 ry voltage (B +) with engine rer= Ajr Conditioning Vehicles Only
depending upon vehice speed. wam.
3 Varies with temperature. 8 Open. B+ Should equal battery Wlugeé §7-92
' NS 14374
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2-116 ENGINE MANAGEMENT SYsTEMS 1.7L THROTTLE BODY INJECTION

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 QNLY! _ )
THE FQLLQWINQ CONDITIONS MUST BE MET BEFORE TESTING: '
¢ Engine at operating temperature @ Engine idling {For "Engine Run” column) -
e Diagnostic “test” terminal not grounded o Tech 1 “Scan” tool not installed
#® Air conditioning “QFF" .
® 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* RUNNING | AFFECT. FAULTY QRCUIT
It BATTERY + RED ELECTRONIC Be B+ NONE | FUSIBLE LINK BLOWN, RO START (10},
{POWER SUPPLY) CONTROL IF “C167 AND “B1~ OPEN, NO START -
MODULE “B1- o o SEE *DIAGNOSTIC CIRCUIT CHECK, " |
le2 NO CONNECTION _ 18 _ o S
B “CRANKSHAFT BLAGK/ &PIN s 0 NONE { MAY HAVE POOR PERFORMANGE, - __
REFERENCE LOW -~ RED CONNECTOR "F* _ FLICKERING CHECK ENGINE LIGHT {3),
o : NO START, PGSSIBLE IGNITION MODULE
_ DAMAGE (11). - ' L
84 NO CONNECTION
BS CRANKSHAFT PURPLE? 6-PIN 0+ 1.0(6) NONE | NO START (9. SEE “DIAGNOSTIC e
REFERENCE INPUT SIGNAL WHITE CONNECTOR "E” CIRCUIT CHECK.".
85 NO CONNECTION
B7 NO CONNECTION iy
BE AIR CONDITIONING GREEN HIGH-SIDE “OfF" 0 0+ NONE | NO AIR CONDITIONING (9) 3£E CHART €70
REQUEST INPUT HIGH-PRESSURE “ON" 0* B« AIR CONDITIONING RUNS CONTINUOUSLY
. SIGNAL ) § . SwiITCH : _ : (. x
89 _NQ CONNELCTION : S
R1C NO CONNECTION
B11-NO CONNECTION - =
|8tz ocrane apust | GREEN OCTANE ADIIST 54 SPARK KNOCK
INPUT SIGHNAL PIN =1~
1 Battery voltage for first two seconds, atter ignition is tumed “ON" —
without cranking the engine.
2 When vehicle is topped, voitage will be either less than 1 volt or 24-PIN A-B CONNECTOR
greater than 10 voits; depending upon position of drive wheels. When :
vehicle is moving, voltage will vary depending upon vehicle speed.
3 Varies with temperature. _ - o )
4 Varies. With ignition "ON" reads barometric pressure. With engine - 5
running, reads engine load.
5 Voltage wiil vary with engine revolutions per minute. o
6 Depending on octane adjust potentiometar trim. BACK VIEW OF CONNECTOR
7 Battery voltage (B +) with engine warm. _
8 Open. ——
9 QOpen/Grounded circuit.
10 Greunded circuit,
11 Shortto +12 voits. -
*  Less than 0,50 valts, -
**  Less than 0,10 voits.
*=** Air Conditioning Vehicles Only ]
B+ Should equal battery voltage. 6.27.92 ——-
NS 14375
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- _ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-117
- ELECTRONIC CONTROL MODULE PIN CONNECTOR “C* SYMPTOMS CHART
32-PIN C-D CONNECTOR
- ‘This electronic control module symptoms chart is for use with 2 digital voitmeter to further aid in
diagn?sis. The voltages you get may vary due to low battery charge or other reasons. but they should be
: very close.
- BACKPROBE CONNECTORS ONLY!
. THE FQLLOWING CONDITIONS MUST BEMET BEFORE TESTING:
’ s Engine at operating temperature @ Engine idling (For “Engine Run” column)

e Diagnostic “test” terminal not grounded e Tech 1 “Scan” tool not instalied
- ® Air conditioning “QFF"
e Digital voltmeter “—" (negative) lead connected to a good clean ground point.

. NORMAL VOLTAGE

e ; o TGN ~ENG. | CopEs $OSSIBLE SYMPTOMS FROM
§ ] . PMNFUNCNON.. . . "R RUN | AFFECT, FALLTY QRCUTT

€1 - NO CONNECTION.

C ez INTAREMANIFOLD T 1™ COLO DRIVEABILITY COMPLAINTS.
. S EEE_C!'RlC_‘_H;EATER . . S . N R
- . | “RELAY CONTROL S _ L _ .
S /{C3 . IDLEAM CONTROL | - GREEN/ | ©. “IDLEAR'. . .-NOT 1" STALUNG, ROUGH, UNSTABLE OR
. { - con-grtow - BLAGK -] CONTROL VALVETA* _ . INCORRECT IOLE (5). SEE CHART C3C,
o C4 . WOLE AR CONTROL _GREEN/ " IDLEAR NOT STALUNG, ROUGH, UNSTABLE OR
i “COMN, "B* HIGH " WHITE CONTROL VALVE *B" - ) tNCORRECT 1DLE (9). SEE CHART C-2C.
& €5 -IDLE AIR CONTROL BLUE/ - IDLE AR NOT . STALLING, ROUGH, UNSTABLE OR
COIL “A” LOW BLACK CONTROL VALVE *C” INCORRECT IDLE (). SEE CHART C-2C..
<6 EDLE AIR CONTROL BLUE/ DLE AR NOT | USEABLE 35 STALLING. RQUGH, UNSTABLE OR-
L COILTATHIGH - - CONTROL VALVE *0° INCORRECT IDLE (9). SEE CHART C-2C..

o
K
e
L3

NO CONNECTION . e . S :
COOLANT. 717" - £ T COQLANT. | HARD TO START, HIGH EXMAUST © -
EMPERATURE < TEMPERATUR ' T

" EMISSIONS (9).

INPUT SIGNAL - . SENSOR "

OOR FERFORM

ssem |

_MANIFOLD ABSOLUTE . S MANIFOLD - OR PERFOF RQUGH DLE, -~
¥ PRESSURE . - ABSOUUTE PRESSURE + STAULING {9), SEECHART €10/~ ©
L aNPUT SIGNAL . SENSOR "B" - n S
{127 INTAKE AR WHITE INTAKE AR 13 POSSIBLE STRONG EXHAVST,
}. - TEMPERAYURE : - TEMPERATURE TECH 1 READS -30°C {-36"F) (9},
—  INPUT SIGHAL SENSOR "B” . . TECH 1 READS 179°C (354°F) (). -
i €13 THROTTLE POSITION BLUE THROTTLE POSITION g3-07 | 03-07 | 1,22 POCR PERFORMANCE, HIGH BOLE {3)
& INPUT SIGNAL SENSOR "C° SEE CHART C-1H. HARD TO START
: . s WHEN €OLD {11} -
wleid ssvoLTsT o o "GRAY - ]| THROTILE POSITION 5 5 21,22, SURGE. RUNS ROUGH, HIGH IDLE,
1 ERENCE GUTRUT o sensomcas, . : 33,34 |  HARD TOSTART, EXCESSIVE EXHAUST
' RESSURE . ' - PERFORMANCE, ROUGH IDLE(S).. .

X0 FECTRONIC. | "FUSIBLE UNK BLOWN, NO STAAT (101 -
© CONTROL . I “C16* AND "B 1“'OPEN, NO START.
' " MODULE $EE *CIAGNOSTIC CIRCUIT CHECK.®
'cc' ts'
; 1 .Battery voltage for tirst two 4 Varies. With ignition “QN” reads 9 Qpe m‘Grour_ndeq circuit.
seconds, after ignition is turned barometric pressure, With engine 10 Grounded circuit
~ON~ without cranking the engine. ninning, reads angine lead. 11 Shortto +12 volts.
~ 2 When yehicie is stopped, voltage s Voitage will vary with engine Less than 0,50 volts.
.- ..will be either Jess than 1voltor . revolutions per minute.
£ . greater than'10 volts: depmdi_%-- &  Depending on octane adjust »»  Lass than 0,10 volts.
.- - upon: position of drive wheels. n potentiometer trim. . vas A wioming Vehices Onl
vehicle is moving, voltage weill vary 7 Battery voltage (B +) with engine * Air Conditioning Vehicies Gnly
o 3 32?122%?1 ‘:Itg?nnpzsahtlﬁiris peed. ) g;::.' 8+ Shou'd equal battery voltage.
' ' 5.27-92
NS 14376
VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-118 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC CONTROL MODULE 'P_!N 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 voltages you get may vary due to fow battery charge or other reasons, but they should be -
very close. -

BACKPROBE CONNECTORS ONLY!

T R TIN
¢ Engine at operating temperature o Engine idling (For “Engine Run” column) -
e Diagnostic “test” terminal not grounded e Tech 1 *Scan” too! not installed
® Air conditioning “OFF”
¢ Digital voltmeter “~—" (negative) lead connected to a good clean ground point. R
. COMPONENT/ | NORMAL VOLTAGE [ . _ -
WIRE CONNECTOR - IGN. | ENG. | copEs POSSIBLE SYMPTOMS FROM
PIN FUNCTION COLOR cvry - coN" | RUR | arFECT. FAULTY QRQUIT
D1 . ELECTROMIC . BROWN " ENGINE 1 o= | o= | wone [-a127ano -D-1- oren NO stTART.
CONTROL MODULE GROUND : SEE “DIAGNOSTIC CIRCUIT CHECK, -
GAGUND SEE TERMINAL "A12¢
02 OCTANE ADJUST BLACK | OCTANE ADIUST "3+ 0=+ o= 54.33, | ROUGH QR UNSTABLE IDLE, MAY STALL
POTENTIOMETER, MANFOLD ABSOLUTE 23 | POOR PERFORMANCE (8) .
MANIFOLD AB$OLUTE PRESSURE ~A° SEE CHART C-10. -
PRESSURE $ENSCR AND MANFOLD AIR
INTAKE AIR TEMPERATURE . TEMPERATURE "a*
SENSOR GROUND
DI  NO CONNECTION _ _ . -
D4 ELECTRONIC | cresr 6-PIN (510% o112 47 [ HARD TO START, STALLS, WILL'RESTART IN
SPARK TIMNG ) WHITE CONMECTOR "¢ -BYPASS MODE. SEECHART C-4[9): -
OUTPUT o N o a I I . ] s7AUS, POOR DLE, MAY SET CODE a2,
o5 IGNITION MODULE N sackr | ebin el | 4B | 42 | Lack OF PoWER, POGR PERFORMANCE -
_BYPASSCONTROL' .~ - - | WHITE | = CONNECTOR “D* R )]s 11 BY-PASS MODE, SEE CHART C.4,
Jos oxvasnssnson 'BROWN ‘ENGINE " e 0+ 13 OPEN LOOP, TECH 1 READS

GROUND GROUND FIXED 400-500 m (3). E

L7 OXYGEN SENSOR PINK OXYGEN Asmv | 1- smy 13 | OPEN LOOP, STRONG EXHAUST ODOR (3}, w
INPUT SIGNAL SENSOR i

D8 NO CONNECTION _ .

D9 NIECTOR CIRCUIT BLACK | ELECTRONIC CONTROL o= o NONE | NOSTART (8, 11). MAY DAMAGE ELECTRONIC i
CURRENT LIMITED JUMPER _ MODULE “D10" : CONTROL MOOULE OR INJECTOR (10). —

D10 INJECTOR CIRCINT -BLACK | ELECTRONICCONTROL | 0 o NONE | NC START {8,11). MAY DAMAGE ELECTRONIC '
CURRENT LMITED Jumper ] - : MobulETDes | . . | CONTROLMODULE oa INJECTOR{10).

D1 NO CONNECTION . P . . . e

D12 AIRCONOITIONING | BIUE | AW CONDITIONING 0. - - | NONE | NO AIR CONODITIONING (8, 11).
COMPRESSOR CLUTCH RELAY #2 1 I AIR CONDITIONING RUNS ALL THE TIME {10).

- RELAY CONTROL : : S . .
D13 NO CONNECTION =
D14 NO CONNECTION
015 NO CONNECNON .
C16 FUEL INJECTOR BLUE ELECTRONIC CONTROL B Be’ NONE IF "D16" 15 OPEN, HO START, SEE CHART _ﬂ

CONTROL MODULE “015” A-3. FLOOD ENGINE. FAIL ELECTRONIC
CONTROL MCOULE OR INJECTOR (15},
NO START (11}, \
. ) -PIN C- R -
5 Voltage will vary with engine 9 OpenIGrnunded cireutt. 32:FIN C-D CONNECTO -
revolutions per minute. : ' : y—ter “grrr
perm 10 Grounded circuit. | RISt o T
§ Depending on octane adjust Ll =% E "B EB
potentiometer trim, 11 Shertto +12 volts. % . %
LI
7 Battery vohage (B +) withangine *  Less than 0,50 vohts, £l HHHH HEK
warm. *¢ | gss than 0,10 volts,
§  Open. B+ Shoukd equal battery vottage. BACK VIEW OF CONNECTOR
62-92 -
NS 14377
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2-120 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

MANIFOLD ABRSOLUTE
PRESSURE SENSOR ELECTRONIC
1] * * * CONTROL MODULE
A S C
MANIFOLD
ABSOLUTE (A T LT EF R -
TO THROTTLE
PRESSURE | POSITION SENSOR 4
{Hase tonneds to et 4
throttie body) e f | +5 VOLTS REFERENCE
86 GRAY ———— 756RaY — ¢4 t—AMWN—
L ) . MANIFDLD ABSOLUTE
43 GREEN =] C11 ] PRESSURE SENSOR
708 INPUT SIGHAL
b BLACK T—_— 69 BLACK o2 —1
= ] il
915 t TO OCTANE ADIUSTMENT AND R
NS 1493265 1 INTAKE AIR TEMPERATURE SENSOR J é%%SUOND

CHART C-1D

MANIFOLD ABSOLUTE PRESSURE QUTPUT 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 convens these into a voltage output.
The electronic control module sends a 5 volt reference voltage to the manifold absoluté pressure sensor. As the
manifold pressure changes, the output voltage of the sensor also changes. By monitoring the sensor output voliage,
the electronic control module knows the manifold pressure. A lower pressure (ow voliage) output will be about i-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, allowing the
electronic control module to make adjustments for different altitudes. The electronic control module uses the
manifeld absolute pressure sensor to control fuel delivery and ignition timing.

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. '

Test’ DescriptiOn: Nuinbex(s) below refer to circled
number(s) on the diagnostic char,

m Important

e Be sure to use the same diagnostic test equipment
for all measurements.

'NOTICE: The engine must be running in this step or
the Tech 1 will not indicate a change involtage Itis
nomnal for the “Check Engine” light to come “ON”

1. Checks manifold absolute pressure sensor output and for the system to set a Code 33 during this step.

voltage to the electronic control module. This voit-
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 #).2 voit.

Allowing 0.34 BAR (10" Hg) vacuum to the mani-
fold absolute pressure sensor should cause the
voltage 10 be at least 1.2 volts less than the voliage
at Step 1. Upon applying vacuum to the sensor, the
change in voltage should be instantaneous. A slow
voitage change indicates a faulty sensor.

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. Quiput changes greater than 0.1 volt
indicate a faulty connector or connection. If OK,
replace sensor. :

WAZ SERVICE MANUAL THROTTLE BODY INJECTION Niva
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'E_:NG_I_NE_MANA.GE{MI_EN'T- SYSTEMS 1,7L THROTTLE BODY INJECTION 2-121

Qﬁ?m.:._.“
A

-~ | CHART C-1D
MANIFOLD ABSOLUTE PRESSURE OQUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

NOTE: THIS CHART APPLIES ONLY TO MAP SENSORS HAVING
GREEN OR BLACK COLOR KEY INSERT (SEE BELOW).

Q

IGNITION "ON,” ENGINE NOT RUNNING.

CONNECT TECHK 1 "SCAN” TOOL.

SELECT “F3: DATALIST.”

TECH 1 SHOULD INDICATE A MANIFOLD ABSOLUTE PRESSURE SENSOR YOLTAGE.
COMPARE THIS READING WITH THE READING OF A KNOWN GOOD VEHICLE, SEE
FACIMNG PAGE TEST DESCRIPTION, STEP 1.

s VYOLTAGE READING SHOULD BE WITHIN +O.I'J'OL'T

15m

L]

| @ o DISCONNECT AND PLUG VACUUM souscz 'ro umsrow AasOWTE | | REPLACE MANIFOLD ABSOLUTE
1 emessumisensor. - | PRESSURE SENSOR.

. [ CONNECTA HAND VACUUM muno marow usou.un e

- PRESSURESENSOR. . _ _ L

» | START.ENGINE. - D

o NOTE MANIFOLO ABSOLUTE PRESSURE SENSOR VOLTAGE. |

e APPLY 0.34 BAR (10" Hg) OF VACUUM AND NOTE VOLTAGE CHANGE.

I3

- : SUBTRACT SECOND READING FROM THE FIRST. VOLTAGE DIFFERENCE
£ VALUE SHOULD BE GREATER THAN 1.3 VOLTS.
S g

| eHECK SENSOR CONHECI']ON IF OK. RE?LACE _
MANIFOUJ ABSOLUTE PRESSURE SENSOR.

HOr-ST#MPED.

_ NUMBER
COLOR 3
KEYED INSERT \u:
' 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

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA




2-122 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
e CONTROL MODULE
s et
) ABSOLUTE MANIFOLD |
THROTTLE L PRESSURE SENSOR ...
- POSITION
THROTTLE POSITION SENSOR
SENSOR CONNECTOR —— —
front face vi
ront facemew THROTTLE Ly A J——336RAY 4 I5GRAY { ¢qa | +5 vOLTS REFERENCE
\
PuNry ¥ 36 BLUE 1y | THROTTLE poSITION
- { INPUT $IGNAL
S zaemeimack 72 PINK/ F
oLE et BLACK |
= SENSOR
i _ —— GROUND
1 TO 1
{ COOLANT TEMPERATURE SENSORI
5-15-92
NS 12341

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 internatly rotated by the throtle body shaft. It is
a potentiometer with one end connected to 5 volts from the electronic control module and the other 10 ¢lectronic con-
trol module ground, A third wire is connected to the electronic control module, a]lowmg it 10 measure the variable
output voitage from the throttle position sensor.

As the throttle valve angle is changed (accelerator pedal m0ved) the thronle posmon Sensor omput voliage also -
changes in proportion. Ata closed throtrlé position, the output voltage is. usua]ly below 1.0 volt. As the thrortle valve
opens, the output increases so that, ar wide open throtile, the outpur should be above 4.0.volts. By momtonng the out-
put voltage from the throttle posmon sensor the electronic control module can determine fuel needs based on throttle
opening {driver demand).

A broken or loose throttle position sensor, or one that has an unstable output can cause intermitent bums of fuel
because the electronic control modulé thinks the throtde 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 throttie 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 artifi-
cial default value for throttle position sensor based on engine revolutions per minui€ to enable the vehicle to be dn-
ven, although perforrnance .could be less than normal. o

Thc throule position sensor is not adjustable. The electromc control module uses the readmg at idle as “0% throt-
tle.” sono ad;ustmcm s 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

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

e

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 throttle posi-
tion sensor output needs 1o be above 4 volis, allow-
ing the electronic control module 1o interpret a wide
open throttle position.

revolutions per minute is less than 420, and throte
position sensor input indicates the throttle is more
than 80% open. Possible causes: short 10 voltage on
throttle position sensor input signal circuit (Blue
wire from throttle position sensor terminal “C" .10
electronic control module terminai “C13"), open
ground circuit (Pink/Black wire from throttle posi-
tion sensor terminal “B” to €lectronic control mod-
ule terminal "A 11"}, or a faulty sensor.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



- ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY (NJECTION 2-123

- o | CHARTC1H

£ | o 1. THROTTLE POSlTlON SENSOR. OUTPUT CH ECK
o 1 7L THROTTLE BODY INJE(.TION NIVA

IF A CODE 21 OR 22 IS PRESENT,
- FOLLOW THAT CHART FIRST.

COMNNECT TECH 1 “SCAR”™ TOOL.
SELECT “F&: DATA LUST."

THROTTLE CLOSED.

IGHITION "ON,” ENGINE NOT RUNNING. - S oo
WH.A'I’ & THE IH!OTTLE POStTlON VOLTAGE IEADIHG N

P..2.5'~1.'2$ - _. o _m

LA @ ® WITH THE TECH 1 “SCAN" TOOL STILL CONNECTED, @ & DISCONNECT THROTTLE POSITION SENSOR,
o : MONITOR THE THROTTLE FOSITION VOLTAGE AS TRE AND RECHECK TECH § "THROTTLE POSITION
. THROTYLE IS SLOWLY AND STEADLLY OPENED TO A VOLTAGE® AS LISTED INSTEP ¥,
WIDE-OPEN POSITION. Y
& VOLTAGE SKOULD INCREASE AT A STEADY IATE.

|, Grunosoomoumces : -'
- {e IFVOLTAGE oo:summmmvmow : ' _ '
: '-_-:mxonuuowusm seasomsrmw. A e 1.

B REPMSHORTTO .
: POSIHONS&RSORGROUHO ) T VOL?AGEDNTRRO'I‘I‘LE
(PINKBLACK WiRE #ROM - || POSIION SENSOR
S I _ e THROTTLE POSITION SENSOR | {INPUT SIGNAL CRCUIT
' ' ' - | TERMIMAL *8° TO ELECTRONIC | | (BLUE WIRE FROM
S ' : -j cONTROL MODULE TERMINAL | | THROTTLE POSTION
e *AI1"). ¥ OK, REPLACE SENSOR TERMINAL *C”
" THROTTLE POSITION SENSOR. | | TO ELECTRONK
: _ - CONTROL MODULE
~ : _ o _ TERMINAL *C13°).
E‘a g -'urmomvuwmsuormvomimnms
g DEPRESSED, CHECK FOR EXTRA FLOOK MATS OR CARPET
. UNDER ACCELERATOR PEDAL) -
» & ADIUST THROTTLE CABLE TO ASSURE FULL TRAVEL AND A
o - SUGHT SLACK AT CLOSED THROTTLE OLE).
o SELOWEVOLTS |
L | o E::
’ Iuonoumrouun e _ REPLACE THROTTLE
-~ 9-17-82
* "AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NOQ “CHECK ENGINE” LIGHT. NS 14381
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IDLE AIR CONTROLVALVE [
AIR FLOW CONNECTOR =
mRoTe OV e ELECTRONIC
{ejc]s]|a]D) CONTROL MODULE
D 47 BLUE/WHITE —J €5 | coL A" HI
& c 48 BLUE/BLACK —] 5 | COIL“A" LO
E ] 49 GREEN/WHITE —§ ¢4 | coIL“B™HI
§ A 50 GREEN/BLACK —{ 3 | coll -8 L0
\ |DLE AR 9.45.02
&\\.\\\\\\\ CONTROL VALVE NS 14354

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 conirol valve. To increase idle
revolutions per minute, the electronic control module moves the idle air control valve out allowing more air 10 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
trol valve int counts. o

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

L.

2

The Tech 1 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-
matl and would not indicate. a problem. Retracting

the idle air-contfol beyond its controlied range

(above 1800 revolutions per minute) will cause 2
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 idie
speed. The node lights each should flash red and

green 10 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 atr 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. Qut of control range
idle air control Tech ! tool “idle air controt” counts will
be above €0 if idle is too low and zero counts if idie is
100 high. The following checks should be made to repair
a non-idle air control system problem:

1 “Scan™ tool will read the electronic control module commands o the idle air con-

Vacuum Lesk (High Idle). If idle is too high, stop
the engine. Fully extend (sea) 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 Venulation
System. Also check for binding of throttie blade or
linkage.

Fuet System too lean (High Air/Fuel Ratio). The
idle speed may be 100 high or 100 low. Engine speed

may vary up and down, and disconnecting the idle.
air control valve does not hetp. 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 biack 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 Confrol Valve Electrical Connections.

Idle air control valve conhections should be careful-
ly checked for proper contact.

Crankc¢ase Ventilation System. A faully system
may result in an incorrect idle speed.

Refer 1o “Rough, Unstable, Incorrect [dle or
Stalling,” in “*Symptoms,” Scction “2.9B™.

If intermittent poor driveability or idle symptoms
are resolved by disconnecting the idic air control.
carefully recheck idle air control connections and
terminal resistance.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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- CHART C-2C

IDLE AIR CONTROL CIRCUIT CHECK
1.7L THROTTLE BODY INJECTION NIVA

ENGINE AT NORMAL OPERATING TEMPEIATURE (SS‘C-ES‘C).
ENGINE IDLING IN NEUTRAL WITH PARKING BRAKE SET.
AR CONDITION:NG “OFF.”
CONNECT TECH 1 “SCAN" TOOL

' SELECT "MISLC TESTS,” THEN “IDLE SYSTEM,” THEN “IDLE CONTROL.™
— WITH THE THROTTLE REMAINING CLOSED, COMMAND THE DESIRED
o IDLE SPEED THROUGH RANGE FROM 700 REVOLUTIONS PER MINUTE
UP TO 1500 REVOLUTIONS PER MINUTE.
& ENGIME SPEED SHOULD FOLLOW THE COMMANDED 1DLE SPEED.

L N N I N I

DQES [T?
—
I
@ = DISCONNECT HARNESS CONNECTORFROMTHEIDLEAIR |~ . |'® IGNITION "OFF.*
|5 CONTROL VALVE AND ISTALL HARNESS CONNECTOR : * DISCONNECT THE HARMESS counecroa
INTO "NQDE LIGHT™ FROM TESTER KIT 222 DM. | - FROM THE IOLE AIR CONTROL VALVE.
*  ENGINE RUNNING, USING TECH-1, COMMANDTHE | |'# USING THE DIGITAL VOLT OHM AMP
1 © DESIMED IDLE SPEED THROUGH A RANGE UP AND! DOWN. | - " MULTIMETER KIT ) 39689, CHECK RESISTANCE
* EACHNODE LIGHT SHOULD FLASH RED AND GREEN BUT ACROSS IDLE AIR CONTROL VALVE COILS.
MEVER “OFF.” T ¢ SHOULD BE 40 TO 80 OHMS BETWEEN IDLE
DO THEY? AIR CONTROL VALVE TERMINALS “A” TO "8~
= AND “C°T0 -D".
' ]
. A
|"°_ ' : ox | ... IwoTox
o..] e FAULTY IOLE AIR o e cuecx"esasrmcuzmssu +* - | REPLACE IDUE
: couquOLwlLve : -,J_39?§3{C11__2225M?’.M01’0l! R NT! _ . [amcontroL
- o Answvsum Al rzmmus 8" AND. c AND . | VALVE AND -
ERMINAL . - ERY THEN CONNECTITS |} - TANDTD®, . - % | RETEST.
| CONTACTS. - CONNECTORTO THEIDLE AR o SHOULD SE msmrrz no :
: .]® QPENIOLE AIR : CONTROL VALVE. CONTINUITY DPEN CIRCUIT,
o COMTROL CIRCUITS . ® WITH ENGINE IDUING, CYCLE 222 X
i INCLUDING © DM SWITCH “HIGH™ AND “LOW.“ | 1
CONMECTORS. ENGIME SPEED SHOULD INCREASE | | ox NOTOK
: ® {DLE AIR CONTROL AND DECREASE AS TOOL SWITCH X Y
CIRCUITS SHORTED | | IS MOVED. IDLE AiR CONTROL VALE REPLACE IDLE
JOGROUNDOR - DOEs? - J|aNoorcuitsareox. | | AIRCONTROL
. :f&::f :itmomc | S | REFERTO"DIAGNOSTIC. | . | VALVEAND
It cTRONK |- e ————— - | MDS* ONFAQING PAGE. | RETEST.
CONTROLMODULE | 1 = . & = _I_ _- OSTONFAGNGPAGE. | - —
CONNECTIONSOR | NO} = - one o Ly
CoREMACE G L o
o EECTRONK - | [CHECKIOLEAR - Maepiace eecTRomC |
- 'CONTROLMODULE. | | PASSAGES N THROTTLE CONTROU MODULE
REPAIR AS BODY UNIT. IF OK, '
NECESSARY AND REPLACE IDLE At
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.”
3593

"AFTER REPAIRS,” START ENGINE, CLEAR CQDES AND CONFIRM NO “CHECK ENGINE” LIGHT. NS 14395
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MiBen ~— T R ELECTRONIC

CONTROL MODULE

— ] pramme Y e
PULSE WIDTH M
aouegwliﬁgégwscroa cﬁﬂ;:sgam S$ :‘N%RMAU-Y QOSED ized) N PULSE WIDTH
front face view SOLENOID flow when not energ MODULATED
ALS CANISTER CONTROL
T 41 GREEN/YELLOW ___E_._..,/
reTTTn o ¥ l.__
| OXYGEN SENSOR "W 26 =
Lomm i il 2 27 PINK/BLACK PINK/BLACK
[=""TTT T 7
{NTAKE MANIFOLD HEATERF - 82 :‘&"cfx FUSE R (BLACK)
LAy - 4 25 PINK/BLACK — S
__________ 29 FINK/BLACK :
f- 10 | e
| WEMICLE SPEED : 9-15.492
L__SENsOR _ . 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 2 second). The duly
cyecle (pulse width) is calculated based on the current value of the “Closed Loop” fuel adjustment.

The duty cycle is calculated by the electronic control module and the 6utput 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.
Throtle position: has exceeded 2%.

Also, if the diagnostic “test” terminal is grounded, with the engine stopped, the purge solénoid 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:

numpcr(s)_ on the diagnostic chart o If 10" Hg (34 kPa) of vacuum is not available at the
1. Checks to see if the solenoid is opened or closed. solenoid chieck for: :

The solenoid is normally de-energized in this step; — Spiit or cracked hoses. .

so it should be closed. ‘ - Pinched or plugged hoses.

- Ensure hoses are installed correctiy.

iomition voltage on Circuit 25 and the electronic  * When using the Tech 1 “Scan” tool 10 energize the
e v solenoid, remember that this ts an “QFF” and “ON

control module Qrowdes a ground on C.lrcun 41,' control only. The Tech 1 “Scan” tool is not capable
3. Completes functional check by grounding “test” ter- of adjusting the pulse width,

minat. This should normally de-energize the sole-

noid opening the valve which should allow the vac-

uum to drop (purge “ON™).

I~

Checks for a complete circuit. Normally, there is

VAZ SERVICE MANUAL THROTILE BODY INJECTION NIVA

o
N




_ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-127

CHART C-3
CANISTER PURGE VALVE CHECK |
1.7L THROTTLE BODY INJECTION NIVA

;. - -
(Of animion -on- ENGINE STOPPED,

! * ATTHESOLENCID usE HAND QPERATED VACUUM PUMP ) 35555, APPLY .

i VACUUM (‘IO Hg Oll kL kPa) TO MANIFOLD VACUUM SiDE. OF SOLENOID.

e ABLE TO GET 107 Mg OR UNABLE TO GET 10~ Hg OR
; 34 kPa OF VACUUM, 34 kPa OF VACUUM.
- @ * ENGINE IDUNG. @ ® DISCONNECT SOLENOID. _
¢ ENERGIZE SOLENOID 8Y USING THE TECH 1 "SCAN" T |® CONNECT TESTLIGHT BETWEEN HARNESS TERMINALS.
o TOOL "EVAP SOLENOID™ MODE. IN ORDER TO GET TO ¢ TESTUGHT SHOULD NOT LIGHT. -
. THIS AREA OF THE TOOL, YOUMUSTFIRSTSCAN = | DOESITY L
THROUGH "MISC TESTS” AND ~QUTPUT TESTS." R
* VACUUM SHOULD DROP, o T
DOES IT? : : _
o ves - [no]

B ' . © | PROBE EACH TERMINAL FAULTY SOLENOID
YES ' m . ' | WITH A TESTUGHT TO CONNECTION OR
C GROUND, SOLENOID.
WITH ENGINE 1DLING, VERIFY ¢ DISCONNECT SOLENGID \
THAT A MINIMUM OF 10” Hg ELECTRICAL CONNECTOR. _ i
(34 kPa} OF VACUUM IS * DOES vacuumuow LIJGHT'ON' ONE l I LIGHT "ON~ BOTH I |10u<;u7
AVAILABLE AT CANlSTER PUIIGE ) -DROI" ) . T
SOLENOID. —y _ _ _
sy . %
- suoarsocmcurru REPAIRSHORT . |. OPEN
: {TOVOLTAGEIN -] - | GRCUIT
A | | GRCUIT Ay : 25726,
coumo;uoouu — k
YES NO YES NO
NO. SEf "DIAGNOSTIC || GRCUIT 41 CHECK HOSES. IF
PROBLEM AIDS” ON FACMG QPEN OR ‘0K, REPLACE
[ FOUND. PAGE. C|jeaoery PURGE SOLENOID.
P T - : — | stecTrobilc — —
| conTROL -
1 moouis.
11-2-92
- NS 14397
"~ VAZ SERVICE MANUAL THROTTLE 8ODY INJECTION NIVA
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FUsE “Y" (GREEN)

— A\ p————— M PINK/BLACK

ELECTRONIC

CONTROL MODULE

A |: 21 BROWN ..4“
16 e TIGNITION SWITCH
_{s | 15 PINK/BLACK Ak
VOLTAGE INPUT SIGNAL
3 — UPCONNECTOR _____ | atack
I A b 13wHme ! a0}
_ a— 1 ] | SPPE.
3 |-36 PINK/BLACK
. ELECTRONIC SPARK
_C_ : 39 ;nzsumnrfs — ©& [ vine outruT
0 40 BLACK/WHITE ——— D5 [gypass MODE CONTROL -
— _ _
allk I _‘_ 42 VIOLET/WHITE ———3 BS { REFERENCE INPUT SIGNAL
2 AF 53 BLACK/RED —— 4 83 | KEFERENCE LOW
A
_rL‘.E
8 — 68 WHITE H.H_. CRANKSHAFT
CoiL SENSOR
ASSEMBLIES € | 67 SROWN —IT
DIRECT IGNITION
SYSTEM MODULE

10-22-92
NS 12400

. 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 ignition module
triggers the correct ignition coil, based on signals-from the crankshafi sensor. Each ignition coil provides the high sec-
ondarv voltage required to fire two spatk plugs at the same time on “comparnion’” cylinders, i.¢., cylinders with pis-
tons at the top of their stroke top dead center at the same time. One of thesé 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 cormections.

Vohage will vary in this test depending on cranking
speed of engine.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-129

CHART C4

(Page 1 of 2)
IGNITION SYSTEM CHECK
(NO SPARK)

NOTE: THIS CHART ASSUMES THAT THE

TECHNITAN HAS PERFORMED DIAGNOSTIC
CIRCUIT CHECK CHART &,

1.7L THROTTLE BODY INJECTION NIVA

USING SECONDARY IGNITION VOLTAGE IGNITION TESTER } 26792 5T-125 CHECK FOR SPARK,
CHECK ONE CABLE AT A TIME,

USING CONNECTOR TERMINAL TEST ADAPTER KIT ) 35616 TO JUMPER THE IGNITION COIL
COMPANION CABLE CONNECTED TO GROUND WHILE CRANKING.

» CHECK FOR SPARK ON CABLES 1,2, IAND A,

IS THERE SPARK ON AT LEAST ONE CABLE?

NO

IGNMON"OFF." . .~ T . S
DISCONNECT DIRECT {GNITION SYSTEM MODLU 2 MM AND § PIN CONNECTOR.
IGNITION "ON.° TRt o :
CONNECT TEST LIGHT J 34142-8 BETWEEN GROUND AND DIRECT KGNITION SYSTEM
MODULE 2 PtN CONNECTOR HARNESS TERMINAL *B” AND CONNECT TEST LIGHT TO § PIN
CONNECTOR HARNESS TERMINAL "8 ",

IS TEST LIGHT "ON” FOR EACH CIRCUITY

YES | i S . - g NO |

. 3
1 1
'

1PAGE2OFE |

- e o

¢ CONNECT TESTLIGHT-TO. + BATTERY VOLTAG IGNITION SYSTEM MODULE 2 FAULTY CONNECTION OR -
7| PN coNNecToR ESS TERMINAL "A™ g Lo ‘OPEN CIRCUIT 15/86
o STESTULGHT "ONT? " " " | PINK/BLACK WIRE.

DISCONNECT 3-WAY CONNECTOR FROM DIRECT IGRITION SYSTEM FAULTY CONNECTION
MODULE. - OR OPEN CIRCUIT 21

¢ WITH OHMMETER PROBE HARNESS TERMINALS “3 AND C~ OF 3.WAY BROWN WIRE.

_HARNESS CONNECTOR, SHOULD READ BETWEEN 500-700 OHMS.
| S n " - -

_ -serma:m.vo:.mz'rsuzmscmacvom\ceromnouuAvEMmuuAns R s § s |
- . CONNECTED YO 3-WAY HARNESS CONNECTOR, AS W STEP 4, - B LESS THAN f::;:_‘:s""_‘" |5
* - CRANKENGINE AND OBSERVE VOLTAGE READING. READING SHOULD BE GREATER THAN . {| S0O.OHMS | | TOOOHMS . 5}
- 0.3 VOLT(300 mv). ST I | P OPEN SENSOR |
=T : LEADS CIRCUIT 67
' SHORTED BROWN WIRE
TOGETHER OR || OR CRCUIT 68
YES FAULTY WHITE WiRE
. CRANKSHAFT || or FAuLTY
FAULTY CONNECTION FAULTY CONNECTION POSITION CONNECTION
OR OR SENSOR. OR FAULTY
FAULTY DIRECT IGNITION FAULTY CRANKSHAFT CRANKSHAFT
SYSTEM MODULE, POSITION SENSOR. POSITION
: S SENSOR.
2893
“AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NO "CHRECK ENGINE” LIGHT. NS 14979
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FuUse Y™ (GREEN)

"\ p———— 14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A 21 BROWN _*|| .
: 16 1 IGNITION SWITCH
—4§ |- 15 PINK/BLACK — AR LAY ) vOLTAGE INPUT SIGNAL
e P CONNECTOR ___.__ | BLaCK
- HEY I
A | 13WHITE iTacHo1
—_— — . | Wb
3 186 PINK/BLACK
fmed ELECTRONIC SPARK
€ | 39 GREEN/WHITE ——— B4 |G outpuT
0 | 40 BLACK/WHITE  ———1 D5 | gypass MODE CONTROL
o3 £ 42 VIOLET/WHITE 85 | REFERENCE INPUT SIGNAL
..I-T 11 $8 BLACKRED ——{ B3 )REFERENCE LOW
- e
~ .
4 A I .
3 |— sswhite oJ l— I“I L CRANKSHAFT
2 _{—3 . SENSOR
. <} o7 srown s |31 ] .

DIRECT IGNITION
SYSTEM MODULE

10-22-92
N$ 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 crankshafi sensor. Each-ignition coil provides the high sec-

ondary voltage required 1o fire two spark plugs at the same time on “companion” cylinders, i.€., 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. _ L

Test Description: Numbex(s) below refer o 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 cotl 10 be damaged.

7. This test will determine if the ignition module is not
triggering 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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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-131

‘CHART C-4
(Page 2 of 2)
o o ' IGNITION SYSTEM CHECK
T Thromanires | (NO SPARK)
A | PAGE 1 OF 2 .' 1.7L THROTTLE BODY INJECTION NIVA
o 2

¥ USINGDIGITAL VOLT OHM AMP MULTIMETER KIT 139689 TO CHECK THE
RESISTANCE OF EACH PLLIG CABLE OF THE COH WHICH DID NQT FiRE THE
SPARK TESTER.

¢ CABLE RESISTANCE SHOULD BE LESS THAN 15,000 CHMS EACH AND WIRES F

SHOULD'NOT 8¢ GROUNDED ) i

#RECABLES oK? l

® MEASURE SECOMDARY RESISTANCE
OF IGNITION COIL BY CONNECTING
EACH MULTIMETER LEAD ON EACH
COIL TOWER TERMINAL.
ISRESISTANCE BETWEEN 5000 AND
7000 OHMS?

REPLACE FAULTY CABLE(S).

..-":-'REMOVE cou.asummsnurs AND REMOVE."-_{:: o eaury IGNITION COlL.

Cout-

« cot SHQULD BE FREE OF CARBON TRACKING
ARETHEY?

| -

¢ MEASURE PRIMARY RESISTANCE OF IGNITION _ | REPLACE IGNITION COIL. ALSO
colay CCINNECT]NG EACH’ MULTIMETER LEAD . ; » .. | CHECK FORFAULTY SPARKPLUG
" ONEACH. FEMALE T£ MINAL ou BOTTOM oF .| .. ¢ L {CABLE couuecnON(SiAND
I - o ' ' FOR cuwn

.

] TRACKING

YES

@ ® USETEST LIGHT J34142-8 AND CONNECTOR TERMINAL FAULTY COMNECTION r
. TEST ADAPTEA XIT J 35616 TQ JUMPER TEST LIGHT ACROSS Or
*: IGNITION MODULE TERMINALS WHICH CONNECT T FAULTY IGNITICN COIL }

e IGNITION COIL PRIMARY TERMINALS,

* CRANK THE ENGINE WHILE QBSER\"ING TESTUIGHT.
. DOESTESTUGHT BLINKY

FAULTY IGNITION COIL TERMINAL CONNECTIONS. ' FAULTY IGNITION MOOULE.
or

FAULTY IGNITION COIL.

3-27-93
"AFTER REPAIRS,” START ENGINE. CLEAR CODES AND CONFIRM NO “CHECK ENGINE" LIGHT. N5 152071
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rISE “Y" (GREEN)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A l: 21 BROWN _4||
16 IGNITION SWITCH
—v § 15 PINK/BLACK AG
VOLTAGE INPUT SIGNAL
L3 — UP CONNECTOR ______ | gtacx
I Al 13wHE L a0
-_ - -
» b— 85 PINK/BLACK
| ELECTRONIC SPARK
3 39 GREEN/WHITE ——— D4 :
s _ D4 1 TiMING oUTPUT
0 40 BLACK/WHITE ———{ DS | gypAsSMODE CONTROL
"/I _‘__* A2 VIOLETAWHITE ————1 B5 I REFERENCE (NPUT SIGNAL
2 F 58 BLACK/RED ———4 83 |REFERENCE LOW
—
. ' I—i A
» 68 WHITE | CRANKSH :n
CoIL SENSO!
Asseo es € }— 57 BROWN __ro_j "”
DIRECT IGNITION

SYSTEM MODULE

10-22-92
NS 14400

CHART C-4B

(Page 1 0of 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 distribiition, In this 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 ifi-a lower ¢nergy requiremenit to fire #4 spark

plug. This leaves the remainder of the high voltage 1o be used to firé #1'spark plug. On this application. the crankshaft
position sensor is mounted to the engineé 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 mourtted in a fixed position
on the biock. timing 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

von g - . : in the plug which was bypassed. A faulty or poor

L. 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 26752
(ST-125) must be used because it is essential 1o veri-
fv adequate available secondary voltage at the spark
plug {25.000 volis).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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E_NGI_NE MANAGEMENT SYSTEMS 1.7L THROQTTLE BODY INJECTION 2-133

" IF ENGINE MISFIRES UNDER LOAD ouur SEE cmRT c-ac
IGNITION “OFF.”
DISCONNECT EACH SPARK PLUG CABLE Fuou sunx PlUG
INSTALL HIGH CARNON CONTENT VACUUM HOSE APPROXIMATELY 5 ™
LONG ON SPARK PLUG AND CONNECT SPARK: PLUG LEAD TO:OTHER END
OF VACUUM HOSE (VACUUM HOSE mcss Fouuo N TERMI.NAL TEST
ADAPTER KIT) 35616} :

& CONNECTTECH 1. SELECT “FCJ: DATALIST.”

& ENGINE IDLING AT NORMAL OPERATTNG TEMPERATURE DISCONNECT
IGLE AIR CONTROL VALVE.

* WITH TESTULIGHT ] 34122-8 CONNECTED TO GROUND MOMENTARILY
TOUICH EACH VACUUM HOSE, WHILE OBSERVING "ENGINE SPEED™ ON
TECH 1. SEE CAUTION&.

® WHEN THE TEST LIGHT CONTACTS EACH VACUUM uosz IT SHOULD
RESULTIN AN ENGINE SPEED DROP.. T

D10 THEY?

CHART C-4B

(Page 1 of 2)
DIRECT IGNITION SYSTEM
MISFIRE AT IDLE
1.7L THROTTLE BODY
INJECTION NIVA

YES

: @ & WITHIGNITION "OFF,” INSTALL SECONDARY IGNITION VOLTAGE IGNITION

TESTER 1 26792 (ST-125) ON PLUG CABLE{S) WHOSE SHORT YO GROUND
THROUGH TEST LIGHT DIO NOT RESULT IN ENGINE SPEED DAOP,

* SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE IGNITION TESTER GAP
WHILE CRANKING ENGINE.
DOESIT?

SEE “ROUGH, UNSTABLE OR
INCORRECT IDLE OR STALLINGT IN
“SYMPTOMS ™ SECTION "B”.

: ms'arrccrw COIL AT SPARK PLUG.

IGNITION TESTER GAP WHILE CRANKIHG ENGINE.
DOESIT?

TY, wosu ou CRACKED snnx PLUG{S)
ol . PLUG FOULING DUE TO ENGINE MECHANICAL FAULT.
' SPARK SHOULD JUMP SECONDARY mlrnou vou.nc: . IF SFARK PLUGS CHECK OUT OK, SEE “CUTS QUT,
MISSES™ IN "SYMPTOMS” SECTION "27.

-..l&_o_]. : L EEE YES

r 1 . -

T CONTINUE TO ' : I - |nerikceTHe SPARK PLUG FOR THE CABLE WHICH
rPAGE20F2 - WAS JUMPERED TO GROUND. JF MISFIRE IS STILL
besmmmmmm 4 1 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 NC “CHECK ENGINE™ UGHT. NS 15804

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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FUSE YY" (GREEN)

14 PINK/BLACK ELECTRONIC

ALl 218R0WN _ﬂl

: 16 P IGNITION SWITCH
s | 15 PINK/BLACK —_—
PINK | Ab 1\ OLTAGE INPUT SIGNAL

Juc

o} I'P CONNECTOR r-sz-n | BLACK
Al 13whiTE 1YAGHO b
-::- p—— -
B |- 85 PINK/BLACK
s ' ELECTRONIC SPARK
c 39 GREEN/WHITE ————] D4
W o TIMING CUTPUT
0 40 BLACK/WHITE DS }ByPass MODE CONTROL
' "/I 1 BB ~~ 42 VIOLET/WHITE. —1 35 ] REFERENGE INPUT SIGNAL
2 ' |- SSBLACKRED  ———] B | REFERENCE LOW
. . o _
_rILE
N 68 WHITE HH__ C"*;‘“g:"
CoL SENS.
ASSEMBUES ¢ ] 67 BROWN —"IT
DIRECT IGNITION

SYSTEM MODULE

10.22.92
. NS 14400

(Page 2 of 2)

DIRECT IGNITION SYSTEM MISFIRE AT {DLE
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 1gnition 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-lo fire #4 spark
plug. This leaves the rémainder of the tigh voltage to be used to fire #1 spark plug."On this application, the crankshaft

position sensor is mourited 1o 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 mounted 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 “no spark™ condition follows the suspected

number(s) on the diagnostic char. coil, that coil is faulty. Otherwise, '_[he ignition

. . module is the cause of no spark. This test could

4. To check the spark plug cable, use the digital mult- also be performed 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 cabie.

5. If carbon tracking is evident, replace ¢oil 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.

WAZ SERVICE MAMNUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-135

| @ SWITCH ANOR

L -:[-:@,mm,(;’-umon_com_;s“sium;.._- T -“n"_m'.a_ti}'_eu.sf_cr’nOmc_1G'm.'ndi_u MODULE. |

CHART C-4B

(Page 20f2)
DIRECT IGNITION SYSTEM
- MISFIRE AT IDLE
- 1.7L THROTTLE BODY

~ INJECTION NIVA

| B 1
: FROM PAGE :
‘t10F2 '
| . 1

T

* CHECK THERESISTANCE OF EACH PLUG CABLE OF THE
()| comwHICH OO NOT FIRE THE SECONDARY IGNITION
| WVOLTAGEIGNITION TESTER. o
* CABLE RESISTANGE SHOULD BE LESS THAN 15000
OHM$ EACH AND CABLES SHOULD NOT BE.GROUNDED.

ARE CABLES OK?
L
s
@ ® REMOVE COIL RETAINING NUTS AND REMOVE COILS. REPLACE FAULTY CABLE(S).
: &  COILS SHOULD BE FREE OF CARBON TRACKING.
ARE THEY? i )

. NOR! } REPUACE SGNITION CORZ. ALSQ CHECK FOR
PROBLEM CYUNDE \ SR - FAULTY PLUG CABLE CONNECTION(S} AND
& SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE - CASLE NIPPLE(S) FOR CARBON TRACKING.
“IGNITION TESTER GAP AT PROSLEM CYLINDER WHILE :
CRANKING ERGINE. :

DID4T?

- Y CAUTION: When handling secondary spark plug cables with engine ruaning, -
insulated pliers must be used and care exe reised to prevent a possible electrical shock.
| L IR S : e2793
“AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT. . NS 18450
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Fuse “Y" (GreEn)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A 21 BROWN —{[:
18 it TIGNITION SWITCH
—I 8 | 15 PINK/BLACK — AS
VOLTA T SIGNA

I'P CONNECTOR ____ BPlL:Ag;K 1 LTAGE INPUT SIGNAL
ety L 10
A - 13 wHTE I TAGHO )
S— [ S
B |86 PINK/BLACK
re ELECTRONIC SPARK
C 19 GREEN/WHITE ————1 D4
it TIMING QUTPUT
0 | 48 BLACK/WHITE DS 1BYPASS MODE CONTROL
€ ] A2 VIOLET/WHITE ———— B85 | REFERENCE INPUT SIGNAL
L 58 BLACK/RED ————4 B3 {REFERENCE LOW
A

A - :
» 68 WHITE «=J |—. _ gH_H__ c“‘:;"‘ss”:n
COIL - NSO
ASSEMBUES C J— G7BROWN —18

DIRECT IGNITION
SYSTEM MODULE.

10-22-92
NS 14400

CHART C-4C

DIRECT IGNITION SYSTEM MISFIRE UNDER LOAD
1_.7_L_TH ROTTLE BO'DY -'IN_J_ ECI' ION NI\_IA

Circuit Descrlptlon

The direct ignition sysiem uses a waste spark method of dlsmbuuon In th:s type-of systcm thc ignition module
tnggers the #1/4 coil pair resulting in both #1 and #4 spark plugs finng at the same time. #1 cylmdcr is 'on the com-
pression stroke at the same time #4 is on the exhaust stroke, resulting in a lower energy requirement 10 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 o 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. resuft in the miss condition. Also check for carbon
deposits inside the spark plug boot.

3. If carbon tracing is evident, replacs ¢oil and be sure
plug wires relating to that coil are clean and tight.

1. If the “Misfire” complaint exists ar idle only, diag-
rostic CHART C-4B must be used. A secondary
soien vl inon esr 136792 (G129 ELe B essance oty comecions
quate available secondary voliage at the spark plug could have caused lh_c.c.01 © amaged. _
(25.000 volts). Spark should jump the test gap on all 4. If the no spark condition foliows ;hc 'sp5pec1ed c01_1,
4 leads. This simulates a “‘load” condition. that coil is faultv. Otterwise, the ignition module is

the cause of ne spart. This test could also be per-

formed by substituting a known good coil for the
one causing the no spark condition.

!‘\-)

If the spark jumps secondary ignition voltage igni-
ton tester J 26792 (ST-125) gap after grounding the
opposite plug wire, it indicates excessive resistance
in the plug which was bypassed.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION Niva
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-137

® CHECK THE RESISTANCE QOF EACH PLUG TABLE OF THE

- _' - VOUTAGE$GNITION TESTER -
e CABLE RESIS?ANCE SHOULD !E LESS THAN 15.000

. ¥ ENGINE MGSFIRE_S AT IDLE ONLY, SEE CHKART C-ll-
"IGNIT‘ION TOFFT

SECOMDARY [GNITION VOLTAGE lGNI‘I’tON Tssmt 126792
(5T7-125).

WITH ENGINE IDLING. REPEAT THIS TEST FORALL PLUG
CABLES. SEECAUTIOR Y

o SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE
IGNITION TESTER GAP ON ALL CABLES WITH ENGINE IDLING.
DIDIT?

. .-DlSCOHNECl' ONE SPARK PLUG LEAD ATA TIME AND, INSTALL

*  OBSERVE SECONDARY IGNITION VOLTAGE IGNITION TESTEII l

CHART C-4C

DIRECT IGNITION SYSTEM
MISFIRE UNDER LOAD
1.7LTHROTTLE BODY

INJECTION NIVA

YES

| ® - WITH IGNITION ~OFF,” USE CONNECTOR TERMINAL
TEST ADAPTER KIT ] 35616 GROUND THE OPPOSITE
PLUG CABLE OF THE AFFECTED COIL AT SPARK PLUG.

* SPARK SHQULD JUMP SECONDARY IGNITION VOLTAGE
IGNITION TESTER GAP WHILE CRANKING ENGINE.
DOESIT?

CHECKFOR: )
« FAULTY, WORN OR CRACKED SPARK PLUG{S).
- MLUG FOULING DUE TO ENGINE MECHANICAL FAULT.
-IF SPARK PLUGS CHECK QUT QK. SEE “CUTS QUT,
MISSES™ IN "SYMPTOMS,” SECTION "2-87.

. COIL WHICH DID NQT FIRE THE SECONDAKY IGHIT]OH

: -.UH ; .UACH AND CABLES SHOULD NOTBE GROUNDED
ARE CABLES OK?

1 WAS JUMPERED TO GROUND, IF MISFIRE IS STILL

'REPLACE THE SPARK PLUG FOR THE CABLE WHICH

1. | PRESENT, START MISFIRE TEST AGAIN AT STEP #1..

YES

* REMOVE COILRETAINING NUTS AND REMOVE COILS.
« (OIS SHOULD BE FHEE OF CARBON TRACKING.
ARE THEY?

[ REPLACE FAULTY CABLE(S).

® SWITCH A NORMALLY OPERATING COIL WITHTHE -
CQIL FROM PROBLEM CYLINDER.

® SPARK SHOULD JUMP SECONDARY IGNITION
VOLTAGE IGNITION TESTER GAP WITH ENGINE IDLING.

[nerace iGuITION COW. ALSO CHECK FOR

FAULTY PLUG CABLE CONNECTIONS ARD
CABLE NIPPLES FOR CARBON TRACKING.

IO IT?
_
ORIGINALIGNITION REPLACE ELECTRONIC
COWL IS FAULTY. 1 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. NS 14380

§-2-92
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2-138 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

FUSER (BLACK) ¢ ELECTRONIC
PINK/BLACK o CONTROL MODULE
| PINK/
T6RED  MAXIFUSE  g3pep BLACK

‘L—_ﬂ-"-h 2 &755555-;5 =

= |samERy 2 BACK 2 § B 23

PINK/BLACK

INTAKE MANIFOLD

-~ MEATER RELAY INTAKE MANIFOLD
{black relay ronnector) ELECTRIC HEATER
/ INTAKE MANIFOLD ’ RELAY CONTROL
ELECTRIC HEATER .
FLEEJ:JITRI? (Located undar
intake manifold)
__1____. §-15-92
— H% 14402

CHART C-9
(Page 1 of 2)

INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
To assist in ¢old driveability, the electronic contml module controls a positive temperature coefficient heater. This
electric heating element is tumed “ON™" by the electronic control module by. supplying a ground o a coritrol relay at

the electronic control module’s terminal “C2”. The relay completes the circuit and suppliés 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 shott to ground.

The electronic control module switches “ON™ the heater based upon various 1nputs and conditions:

« Coolant temperature sensor is leéss than 63°C,
» Engine is running.

» Intake air ternperature is less than 80°C.

e Battery voltage is greater than & volts.

Once the heater has been “ON™ the electronic com:rol module will turn it “OFE.” 1f the following (:ondmons EXIS[

» Battery voltage i is less than 6 volts. (Heavy electrical accessory load. )
» Coolant temperature sensor input is greater than 65°C.

Test Description: Numbers below refer to circled  Diagnostic Aids:

numbers on the diagnostic chart. With ignition “ON," engine running, use Tech 1
1. By using the Tech 1 “Scan’ wo! this quick check of “QUTPUT TEST” 10 um “ON" heater. Observe “Sys-
the intake manifold heater can be performed (See tem Voltage™ on Tech 1. System voltage should drop 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 BODY INJECTION NIVA
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ENGIN_E MANAGEMENT SYSTEMS _1.:7L THROTTLE BODY INJECTION 2-139

: @ 8 CONNECT TECH 1, SELECT 'MISCELLANEOUSTESTS THEN' "DUTPUT

@ s IGNITION "ON," ENGINE STOPPED, ' . [ MANIFOLD HEATER OX.

CHART C-9

(Page 1 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

r:s*rs,"_ THEN = MANIFQLD RELAY,"

. : FOEF” USING TECH 1
qe. SYSTEM VOlTAGE SHOULD DECRE&SE sY AT LEAST 0.3 YOLTS WHEN -
" MANIFOLD HEATER 1S “ON.*

DOES M7

| NO I YES

I'e. " DISCONNECT: MAHIFOI.D HEATER RELAY FROM lucx conuecnoa Nuut_ .
: ASSEMBLY LINE DATA LINK CONNECTOR, '

- {e WITH YEST LIGHT. CONNECTED 10 GROUND AND IGNITION "ou nonz

T RELAY SLACK CONNECTOR Ttummns “4"AND 8%,

4 SOTH TERMINALS SHOULD UGHTTHE TESTLIGHT.

| ocomenr S
LT
IR S, cmm————
i CONTINE TO PAGE 20F 2. | i REPAIN CIRCUIT THAT DOES
e NOT LIGHT TEST LIGHT.
$-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) 5 ELECTRONIC
—— N\ UACK . CONTROL MODULE
. : PINK/
76RED  MAXIFUSE . 77 pep - BLACK

. A O

— 79 BLACK 21 | o
- BATTERY i 7 I ST TS S * ;
INTAKE MANIFOLD =
HEATER RELAY INTAKE MANIFOLD
AT {black refay connector) ELECTRIC HEATER
- (INTAKE MANIFOLD RELAY CONTROL
E ELECTRIC HEATER
S_E‘m',‘,,? {Located under
intake manifold)
:l__ ' 9.15-92
= NS 14402

CHART C-9
| (Page20f2) -
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
eleciric heating element is turned “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,” - _ o
_ The heating element is self-current limiting, as its temperature increases its resistance increases, preventing ther-
" mal overheat and possible resultant short to ground. - _ s _ )
The electronic control module switches “ON” the heater based upon various inputs and conditions:

» Coolant temperature sensor is less than 63°C.
¢ Engine is running.

o Intake air temperature is less than 80°C.

» Batery voltage is greater than 8 volts.

(Gnce the heater has betnON the electronic control module will tum it OFF if the following 'cqndil_ions exist:

« Bartery 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 diagnostic char. With ignition “ON,” engine running, use Tech 1

3 Heater must be tested at or about 27°C. As the “QUTPUT TEST" 10 wm “ON" heater. Observe “Sys-
heater warms from 27°C its resistance increases. If ~ tem Voltage” on‘chh 1. System voltage should drop at
necessary, remove and cool the heater. The heater’'s  least 0.3 volts with heater “ON.” Engine must be idiing
resistance at 27°C should be less than 0.3 ohms. for this Tech 1 command 1o take effect.

4. This step checks Circuit 79 wire. _

5. This step simulates electronic controt module con-
trot of relay.

6. This step will determine if the electronic control
module is defective or if Circuit 81 is faulty.

VAZ SERVICE MANUAL THROTTLE BODY {NJECTION NIVA

v

e

| XSRS



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-141

CHART C-9

: > (Page 2 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
~ L7JLTHROTTLE BODY INJECTION NIVA

; CONTINUED FROM !
i PAGE1QFZ

D SR B

@ + DISCONNECT MANIFOLD HEATER ELECTRICAL CONNECTOR, PERFORM NEXT
STEP WITH HEATER AT ROOM TEMPERATURE.
¢ USING DIGITAL OHMMETER, MEASURE RESISTANCE FROM HEATER

CONNECTOR TO ENGINE BLOCK. SHOULD BE BETWEEN 0.3 AND 0.5 OHMS,
15177

‘ ' » IFREMOVED AT PREVIOUS STEP, REINSTALL HEATER INTO INTAKE MANIFOLD.
& RECONNECT HEATER ELECTRICAL CONNECTOR. -

YES |

CHECK INTAKE MANIFOLD HEATER HOLD
DOWN BOLTS FOR CORROSION. ALSO

USING DIGITAL OHMMETER, MEASURE RESISTANCES BETWEEN RELAY
CONNECTOR TERMINAL “2" AND ENGINE 8LOCK GROUND.

¢ RESISTANCE SHOULD NOT BE ZERQ AND SHOULD BE APPROXIMATELY THE

SAME AS MEASURED IN STEP I,
WHATIS THE RESISTANCE?

INSURE THAT THEY ARE TIGHY. RECHECK
RESISTANCE. If STILL OVER SPECIFICATION
REPLACE INTAKE MANIFOLD HEATER,
RECHECK RESISTANCE. IF STILL QVER
SPECIFICATION REPLACE INTAKE

o33 I

P

#

e MANIFOLD HEATER.
1 | AreroximaTELY SAME AS STER 3 ] [ ALMOST 26RO OHMs | - | opencireun, ko conivuTY |
1 Gl'e coNNECTTESTLIGHT BETWEEN + 12 vOLTS AND REPAIR SHORT TO GROUND REPAIR OPEN CIREUIT IN BLACK
A RELAY CONNECTOR TERMINAL “6°. - IN CIRCUIT 79 BLACK WIRE WIRE BETWEEN HEATER
o ENGINE IDLING, USE TECH 1 "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 TESTLIGHT SHOULD LIGHT.
DOES IT?

NO |

& CONNECTTESTLIGHT B

. | REPLACE RELAY WITH NEW NEC
= MODULE TERMI

RELAY AND RETEST-ATSTEP 1, =

CTWEEN + 12 VOLTS AND ELECTRONIC CONTRGL |

£ST7 7O TURN “ON AND ~OFF” MANIFOLD HEATER

. HOULD TURN ~ON" ANO “OFF.*
'WHAT DOES TEST LIGHT DO?

[ Turws “on- anp-ore= | [s1avs -on- |

REPAIR OPEN CIRCUIT 80 . | | REPAIR SHORT TO GROUND ‘REPLACE ELECTRONIC
PINK/BLACKWIRE, || INCIRCUIT 80 PINK/BLACK CONTROL MOOULE,
BETWEEN ELECTRONIC WIRE BETWEEN ELECTRONIC —
CONTROLMODULEAND - | | CONTROL MODULE AND
RELAY CONNECTOR. - _RELAY CONNECTOR.
11-3-92
NS 13532

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

‘g1



2.142 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE gODY INJECTION

ELECTRONIC

AR
CONDITIONING

>_—{: CONDITIONING

CONTROL
UNIT

AIR CONDITIONING

1 l/ RELAY #%

‘ SWITCH
28 AMP 8 . N f SLOWER
f AIR

CONTROL MODULE

-+ -

BATTERY

HIGH/LOW H‘%‘Li“?m
GH/L COOLANT 2-PiN AIR CONDITIONING
— PRESSURE TEMPERATURE
RESSUR TEMPER HARNESS c.ouuscroa
. =4 AIR CONDITIONING
u—-—-"M-—-————-O\"—‘_‘ 1 —r_-“GBEEN‘l 88 | REQUEST
T AR CONDITIONING ' [RiLE —m \ coNDITIOI
1§ | rewaves , 3 bl €F—ss sue -EE ALt Do
l' ' o AIR . ELECTRONIC '
3 o 1 1 1lconpmonimg  conTROL
AIR CONDITIONING g HARNESS MODULE
RELAY #2 _ :
Il . :
CONDENSER LEJ
FAN T compressor
— ) . ’ : - QUTCH -

. I ) . ) 5-29-92
: - : R NS 14679,

" CHARTC-10

AIR CONDITIONING COMPRESSOR CLUTCH CONTROL -
“74.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

A request for air conditioning is sensed by the clectronic 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:

« If the throtile pos
No air conditioning requested. _
Coolant temperature is above about 112°C.

Vehicle speed less than7 km/h and throttle position g

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

1. The air conditioning compressor clutch should not
engage untl about 0.3 second after the output 1est is
gnabled.

With engine idling and air conditioning dash switch
“ON." the elecironic control module should be
grounding the relay control circult causing the test
tight to be "ON."

3% ]

ition sensor is gréater than about 95%. -~

Engine speed is above about 6375 revolutions per minute.

reater than 50%.
Diagnostic Aids: - o

The Tech 1 “Scan” tool displays air conditioning
request signal voltage at the electronic control modute
“B8".

A short to voltage on Circuit 84 Green wire o elec-
tronic control module terminal B8 will display air
conditioning request "Yes™ in all positions of dash
swiich.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-143

£ s |  CHART C-10

o RT ASSUM
CONDTTIOMING Y STENt o P v CHARGED AIR CONDITIONING COMPRESSOR
- AND 15 IN PROPER WORKING CONDITION CLUTCH CONTROL

1.7L THROTTLE BODY INJECTION NIVA

IGNITION “ON."*

AR CONDITIONING SWITCH "ON™ BLOWER COHTROL SWITCH ON “HIGH” SPEED,
ENGINE IDLING AT NORMAL OPERATING TEMPERATURE.

USING TECH T “SCAN" TOOL ENTER: “MISCELLANEQUS TEST,” "OUTPUT TEST,” AIR
CONDITIONING RELAY THEN ENABLE OUTPUT TEST TO CYCLE RELAY “ON® AKD "OFF.”
DOES AIR CONDITIONING COMPRESSON CLUTCH ENGAGE AND. DISENGAGE?

®  USING TECH § “SCAN,” DOES "ARR : pnoluu Is |mmmean nEFER |
CONDITIQNING thUiST" DISPLAY 'nr? 7O *INTERMITIENTS* IN SECTION 2. |

NO YES
& IGNITION "OFF." @ s IGNITION “OFF.*
) o DISCONNECT 2 PIN AR CONDITIONING & DISCOMNECT 2 PIM AIR CONDITIONING
HARNESS CONNECTOR LOCATED UNDER HARNESS CONNESTOR LOCATED UNDER
INSTRUMENT PANEL NEAR FUSE PANEL : INSTRUMENT PANEL NEAR FUSE PANEL
o IGNITION “ON” ENGINE IDUNG. B o IGNITION "ON* ENGINE IDLING.
8 USING TEST UGHT ) 341428 CONNECTEDTO |~ - ¢ USINGTESTIIGHT ] J4142-8 conu:crzo__
: + BATTERY VOLTAGE, PROSE 2 PiN AR _ : "TO + BATTERY YOLTAGE. PROBE 2 m :
- CONDITIONING KARNESS CONNECTOR A", | . 1 A couomonmc musss '
- DOES. 'MRCOHDITIOHMGIEQUGST' | AR NNECTOR *8%. . '
DISPLAY *vES™? o e usSING TECH ! *SCAN® TOOL smuu
B DE— T " " | OUTMUTTESTAGAIN.
' o - : nsrtsrucm'ou‘?
L
1 _
"NO 1 ¥ES : NO ' § res
i X - : : |
FAULTY COHNEC‘HO& : OPENOR FAULTY CONNECTION OPENCR
oRr : SHOKT TO or SHORTTO
) OPEN OR SHORT TO anouuo IN | { GROUND IN AR OPEN OR SHORT TO GROUND -{. .| GROUND IN A
1o . 'qgcun' BAGREEN mg o ‘] CONDITIONING IN CRCUIT 85 SLUE WIRE o CDNDﬂ'IONING
& . (BETWEEN 2PN AR | Hamness prior [BETWEEN 2 PIN AR - {: | RARNESS F'UO"
A : GHARNESS | {yoTHs. CONDITIONING HARNESS | ol ¢
; AND ELECTRONIC | | connecToR. CONMECTORAND . . ... | .| CONNECTOR.
comcL MODULE TERMINAL ELECTRONIC CONTROL | ' N
“Ba") Co MOOULE TERMINAL "D12%)
OR FAULTY E_LECTnomc OR FAULTY ELECTRONIKC
CONTROL MODULE. CONTROL MODULE.

5-28-92
NS 14451
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2-144 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

1 PRIMARY GIRCUIT
2 SECONDARY CIRCUIT

3 QIL SEPARATOR

4 CRANKCASE VAPORS

5 COMBUSTICN CHAMBER

N$ 14680

© CHARTC13
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 combuston
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 1o 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 expen-
- encing high vacuum. Under heavy load or wide open throttle conditions a small amount of crankcase vapors are
passed through the primary system orifice. However, most vapors pass through the secondary system (large hosc),
into the air cleaner, through the throttle body injection and are bumed in the combustion chamber.

RESULTS OF INCORRECT OPERATION:

A plugged hose may cause:

o Higher than normal idle air control steps.
s (il leaks.

s Oil in air cleaner.

+ Sludge in engine.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-145

. system is functioning. pmpcrly
h corrcct to ensure Ihat s_

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 thc venuiatron system. Mainte-
nance consists: of inspecting the- hoses’ ‘to make sure they are ciear
and in good operating conditon. The vacuum orifice in the mani-
fold should be inspected on a regular basis o be sure it is not
plugged, and cleaned if necessary.

Proper operation of thc ventlation system is dependent upon a
sealed engine. If oil sludging or dilution is noted, and the ventilation
heck-engine for poss:blc cause and
c'uon as mtcnded '_ .

11-5-91
MS 11545
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ELECTRONIC
CONTROL MODULE

r——- 59 GREEN ]' B2 —I—w— +5VOLTS

E' 10 H POTENTIOMETER
.
L

.............. OCTANE ADJUSTMENT
MANIFOLD ABSOLUTE | INPUT SIGNAL

PRESSURE SEMNSOR J

51 BLACK 59 BLACK —E
"'"l Iz'l lic'.' -j__—-ssnsoa

! - = GROUND
-
| TO i
] INTAKE AIR 1
!_‘I"EMPER.ATURE SENSOII_:
OCTAME ADJUJSTMENT
POTENTIOMETER
OCTANE ADJUST
POTENTIOMETER
CONNECTOR
front face view 9.15-92
NS 14372

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 to 4.5 volts and 0 to 8 degrees of retard. Any voltage adjustments that

are made at the potentiometer provide a commesponding change in degrees of retard ai the ignition system, provided
“the Tech 1 “Scan'” tool is instalted and in the “Octane Adjust” mode. Abnomally High (more than 4.9 volts) of

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 controt 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 w0 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 3 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

based on the potentiometer input signal will only 1ake
effect when the Tech 1 tool is used in the “Miscella-
neous Tests-Octarie Adjustment” mode.

VAZ SERVICE MANUAL THRGTTLE BODY INJECTION NIVA




- ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-147

“CHART C-15

OCTANE ADJUSTM ENT POTENTIOMETER CHECK
1.7L THROTTLE BODY INJECTION NIVA

IF CODE 54 15 DETECTED, REPAIR THE PROBLEM THAT CAUSED THE CODE 54 BEFORE USING
THIS PROCEDHURE.

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 BE ADJUSTED DURING
THE LIFE OF THE VE HICLE. THERE ARE ONLY TWO TIMES WHEN AN ADJUSTMENT SHOULD
BE MADE:
1. IFTHE cusrouea HAS comumso OF DETONATION.
‘2. IF THE CUSTOMER HAS REQUESTED AN ADJUSTMENT TO comensnrs roa THE
ANTICIPATED USE OF LOW OCTANE FUEL.
IF AN ADJUSTMENT IS BEING MADE FOR REASONS OTHER THAN THOSE LISTED ABOVE THEN
‘THE w:usrmm s NOT uetessnv AND YOU SHOULD ROT PROCEED WITH THIS CHART,

©

ENGINE IDUNG.

CONNECT TECH "SCAN" TOOL

SELECTFOD DATA LIST.

DOES TECH 1 DISPLAY "OCTANE ADJUST™ VOLTS BETWEEN 1.0 AND
4.7, AHO DEGREES OF IETARD" lETWEEN 0 lND ”

] ves
@' ¢ WHILE OBSERVING TECK 1SLOWLY | . ' | cHECK FOR CODE S4 USING

TURN OCTANE ADJUST POTENTIOMETER YECH 1 8EFORE PROCEEDING.

ADJUSTMENT SCREW. _
- DOES VOLTAGE DISPLAYED ON TECH 1
. RESPOND TO THE ADJUSTMENT SCREW

MOVEMENTT

- o THE POTENTIGMETER IS SET AT THE fAcrou AT ABOUT | | cHECKFORCODESS
" 1.VOLT{NO RETARD ON SYSTEM). - I~ |plAGNosTICEHART FOR
- ENGINE IDUNG.. ON-TECH 1 seucr'msc 'rzsrs‘ N | | acomon inForRMATION.

 SELECT "ocrms ADJUST."

‘¢ BEFORE YOU PROCEED YOU MUST GET T0 THE "OCTANE
ADJUST® MQDE 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.

& TURN ADJUSTMENT scusw UNTIL DESRED
VOLTAGE/AMOUNT OF RETARD IS REACHED.

;| TOOMUCH aeruncm RESULT IN POOR

- rslroaumcz 'AND FUEL ECONOMY, T 15 BECAUSE OF

) j‘rms THAT ONLY SMALL ADJUSTMENTS SHOULD BE

MADE AT ANY ONE ] TIME TQ THE: ?O‘IIMTOMETEL

MAKING SMALL ADJUSTMENTS AND RETURNING THE

VEHICLE TO THE OWNER ALLOWS (T TO 8E TEST DRIVEN

IN A VARIETY OF SITUATIONS. IF THE VEHICLE IS

& RETURNED FOR A SIMILAR COMPLAINT READJUST THE
e POTENTIOMETER AGAIN MAKING SURE NOT TO "OVER
ADJUST."
' 2-8-93
- NS 15202

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.
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This manual and a host of other wonderful Lada Niva documentation
Is available free of charge at:

http.//www turbo-nutter.com

You can do anything you like with this manual except sell it or
otherwise make money from it.

While | can’t stop you sticking it on your own website | would much
prefer you linked to its original location on turbo-nutter.com

You use the information contained with this manual at you own risk. If
you're not sure how to do something either don’t do it or ask
someone who knows about such things. The font of all Lada
knowledge can be found at:

http.//www . lada.co.uk/forum

For Lada parts, advice and general all round Lada wonderfulness
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Askew Rigg 42 Aerodrome Road
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CA110S8Z 4510

United Kingdom Australia

T: +44 (0) 17 6877 9794 T: +61 7 5495 5100

F: +44 (0) 17 6877 9197 F: +61 7 5495 5152

E: alan@lada.co.uk E: andy@ladaparts.com

W: http://www lada.co.uk W: http://www ladaparts.com
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3. SERVICE OPERATIONS

NOTICE: When fasteriers 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 calted out. The correct torque value must be used when installing fasteners that require it. If the
above conditions are not followed, parts of system damnage could result.

SERVICE PRECAUTIONS

DRIVEABILITY AND EMISSIONS CONTROL

An electronic control module is designed 10 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 purmp and

other system components, while monitoring the system

for faulty operation with its diagnostic capabilities. . - - '

It is impomant 0 review the component sections and
wiring diagrams to. determine which systems are con-
trolied by the electronic control module.

MAINTENANCE SCHEDULE

Refer to the Maintenance Schedule in the owner's
handbook for the maintznance service that should be
performed to re1ain performance.

BLOCKING DRIVE WHEELS L

The vehiclc'drive-,wh'e_eis-_':sflfb'uld__:zll_'ways be bloc_kcd-

and parking brake firmly sef while checking the system.

WHAT THIS SECTION CONTAINS
“Driveability and Emissions Service Operations,”

Section **3" describes the proper service procedures 10

repair components of the Engine Management system
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. R

7 glean

~ 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 faiture. This can often lead 1o fixing a problem
without further steps. Inspect all vacuum hoses for cor-
rect routing, pinches, cuts, or disconnects. Be sure 10
inspect hoses that are difficult to see bencath the air
cleaner, compressor, alternator, etc. Inspect all the wires
in the engine compariment for proper connections,
bumed ‘or chafed spots, pinched wires, or contact with

sharp edges or hot-¢xhaust manifolds. This visual/physi-.
. ¢al inspection is very imponant. It must be done careful-

ly and thoroughty.

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 sgﬁata'_tc'ithé!batlery from the on-board electri-

" ¢l systém whille the engine is running.
4. When charging the battery, disconnect it from the
vehicle's electrical sysiem. '
5. Never subject the clectronic control moduie 10 iem-
- 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: a1l cable hamess plugs are connected

solidly‘and that baitery terminals are thoroughly

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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3-2 ENGINE MANAGEMENT SYS_TEMS 1.7L THROTTLE BODY INJECTION

7. The engine management systcm hamcss conncctors
are des1gned to fit only one way; there are mdc'xmg
1abs and slots on both halves of the coninector. Forc-
ing 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 connector, the module, or
other vehicle components or systéms.

8. Never connect or disconnect the electronic control
module connectors when the :gnmon is switched

CONT
9. Before attempting any electric arc welding on the
~vehicle, disconnect the banery leads and the elec-
tronic control module connéctors.

10. When steam cleaning engines, do not direct the .

steam cleaning nozzle at electronic control module
system components. If this happens, corrosion of the
terminals can take place.

11. 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 raung of at lcast
10 rmlhon ohms per volt, =

Spe. ﬁcd a“low powcr ' test

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
senes with the test light and power the test light-
ammeter circuit with the vehicle battéry.

TESTUGHT -

AMPS . ’."_" )

. BATTERY]
. 4-';-.-'_ f—"“

.

I the ammeter indicates /ess than 1/4 amp currcn_t flow

| ( 25.A or 250 ma), the test llght is SAFE to use..

USC,

_ . not use 2 high wattage test
light (i.e.: headl:ght) thlc 2 particular brand of

Ve 6 @ o

EIectroStatic Discharge Damage

Itis: p0551b!c for less than 100 volts of static elec-
tncxty to cause damage o some electronic components.
Electrenic components used in control systeras are ofien
designed 10 camry very low voltage, and are very suscep-
tible to damage caused by electrostatic discharge. By
comparison, it takes as much as 4,000 volis for a person
10 even feel the zap of a static discharge.

There are several ways for a person 1o become stati-
cally charged. The most common methods of chargirg
are by friction and by induction. An example of charg-
ing by friction is 2 person sliding across a car seat where
a charge of as much as 25,000 voits 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 polanty
are drained off leaving the person highly charged with
the opposite polarity. Static charges af either type can
cause damage; therefore, it is important 10 use care
whcn handling a.nd lesting electronic componcnts

NOTICE To prevcnt posmble Elecuostaue D1scharge
damage:

e Do Not touch the electronic control module connec-
‘tor pins or soldered components on the electronic
control modute circuit board. Never disassemble the
¢electronic control module metal case, except for the
calibrator cover.

* When handling an engine calibrator, Do Not remove
- integrated circuit from cam’er.

.REPAIR PROCEDURES

_ ELECI'RICAL REPAIRS

Thxs part provldes mstrucnon m thc followmg
repairs:

Clrcuil Protection.

Typical Electrical Repairs.

Replacing terminals on unseaied cornponents
Replacing pigtatls on scaled components.

Replacing connector housmgs on unseaied compo-
nents.

Splicing Copper W’:re R

Splicing Twisted/Shi¢ided Cable.

'chamng Connectors (Except Weather Pack®).

. Repairning: Weather Pack@ (Env:ronmemal) Autofuse
* Connectors. :

. & 8 &0

‘e Terminal Repair

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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Afier 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 10 protect the
wiring assembly during normal and overload conditions.
An overioad 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 resuit of a pinched or cut wire, or an inter-
nal device short circuit, such as an electronic module
failure.

The circuit protection device is only applied o pro-
tect the wiring assembly, and not the electrical load at
the end of the assembly. For ¢xample, if an electronic
component short circuits, the circuit protection device
will assure 4 minimal amount of damage to‘the wiring
assembly. However, it will not necessarily prevent dam-
age o 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 fuseis a

device that, by the meltng-of its element, opens an elec-

trical circuit when the current exceeds a given level fora
sufficient time. The action is non-reversible and the fuse
must be replaced each time a circuit is overioaded or
after a malfunction is repaired.

Fuses are color coded. The standardized color iden-
rification and ratings are shown in Figure 3-2. For ser-
vice reptacement, non-color coded fuses of the same
respective CUrTent 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 2n open circuit if
blowt.

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.

Maxifﬁse

a 9]
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 tinks
to protect the wirng.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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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
@ | AMBER -
50
60

Re0 |
BLUE .
70 BROWN :
80 - NATURAL

52792

CONNECTOR COVERING

@h\_”-

FUSIBLE LINK BEFORE SHORT GRCUIT

BROKEN CIRCUAT

/ INSIDE INSULATION

QUT WIRE HERE

~ FUSIBLE UNK AFTER SHORT CIRCIAT

- MS$ 11542

~ 'Agure 3-3 Geod and Damaged Fusible Links

MS 14685

Figure 3-2 Fuse Rating and Color

Like fuses, fusible links arc “one-time” protection .| .-

Not ail 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 sﬁ:allcr than

the cable it is designed 10 protect.

- Choose the shortest length that is suitable. If the fusible
- link is 10 be cutfrom a spool, it should be cut 150-225

mm long. NEVER make 2 fusible link longer than 225

DAMAGED
FUSIBLE LINE

SPUCE ONE HARNESS

TERMINAL WIRE (RED)

ONE HARNESS
WIRE (RED)

REPAIR LINK

MS 11543

figure 34 Single Wire Feed Fusibla 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 spiices do not use shrink tube with hot melt,
there is special tbing required for fusible link applica-
tions. This special tubing ts not included in Terminal
Repair Kit J 39745. It is available, however, through
Packard Electric and is referred 10 as “Heat Shrinking
Dual Wall Tube.” (ES M-2310 code 400, 500, 700.)

TYPICAL ELECTRICAL REPAIRS
An open circtit is an incomplete circuit. Power can-
not reach the load or reach ground. If a circuit is open,

active components do DOt 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 10 blow.

Short Circuits Caused By Damaged Wire

Insulation

‘« Locate the damaged wire.

« Find and correct the cause of the wire insulation
damnage. T '

'REPLACING TERMINALS ON UNSEALED

COMPONENTS o

Step 1:

Remove damaged terminal from the connector
housing. To determine the cofrect removal tool to use,
refer to the manual included in Terminal Repair Kit
1 39745.

Step 2:

Cut off damaged teminal. Do not cut off unfieces-
sary amounts of wire. Cut off as little as possible.

Step 3:

Remove wire insulation using the wire stripper pro-
vided in Terminal Repair Kit J 39745. Extreme caution
must be used not o cut wire strands as the insulation is
removed.

Step &:

Select the correct replacement terminal (refer 1o Ter-
minal Repair Kit J 39745) and position the strip in the

e inal

Step 5:

Using the correct crimp tool 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 comrect cavity. A
properly seated terminal will “Click™ when seated.

'REPLACING PIGTAILS ON SEALED

* Pigtails aré cofnectors with crimped wires. They are
appmxjmatély"zo.'

b cm long. Pigtails arc 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 manual 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 pigrail into the hamess. To make 2
sealed splice sec “Splicing Copper Wire Using Splice
Clips, Shrink Tube and Hot Melt,” included in Section 3

'Be sure that the
as the wire on the wirng harmess.

All pigtails are marked with a white dot so that the
repiaced 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 CONNECT _OR__HOUSING_S ON

"UNSEALED COMPONENTS
Step 1:

Remove damaged terminals from the connector
housing. To determine the correct removal tool 1o use,
refer to the manual included in Terminal Repair Kit
J 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 tcrmumls are indexed correct-

1y, plug the terminals into the selected comector bogs.

ing. Ensure that the wires are plugged into the correct
cavity. A properly seated terminal will “Click” when
seated,

'SPLIGING COPPER WIRE USING SPLICE CLIPS

Splice Clips are included in Terminal Repair Kit

... 139745. The splice clip should only be used as a general
* " Ishould only be used for applications in the passen- - L
.+ ger compartment that do not rieed special requirements

‘such as moisture sedling.

Step 1: Open the Harness

If the hamness 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

a splice. You may have to adjust splice locations to
make certain that each splice is at least 40 mm away
from an oudet(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
2 clean strip of the insulation is removed. Be careful 10

- avoid nicking or cutting any of the wires.

Step 4: Crimp the Wires

Select the proper clip w secure the splice. To deter-
mine the proper clip size for the wire being spliced, sce
splice crimp matrix below,

SPLICE CRIMP MATRIX
SPLICE CLIP WIRE SIZE/MM?2
PART NUMBER
1.0-2.49 2.5-5.0

12064904 X

12064905 | X
42743
NS 15637

R ;:]gufe _3-5 Splice Cﬂ'm_p Matﬁx

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

- sible. You may-ficed the extra length of the ‘wire later if | - @
you decide to cut more wire off (o change the location of -

' 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.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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OVERLAP
mE WIRES

MS 11546

SPUCE CUP

— - 1 B
\

AUGN TOQOL WITH EDGE OF CUP
TO CRIMP ENDS OF SPUCE

e

.. MS 11548

Figure 3-6 Centering the Splice Uip

WINGS OF CLIP
TOUCHING

¥ SACK OF CLIP CENTERED
ON ANVIL

MS 11547

264

Figure 3-7 Crimping the Splice Cip

Figure 3-8 Completing the Crimp

e 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 of
you may damage oF nick the wires (Figure 3-8). -

Step 5: Solder

Apply 60/40 rosin core solder to the opening in the
back of the clip (se¢ Figure 3-9). Follow the manufac-
turer's instruction for the solder equipment you are

Ceriter and roll the splicing tape. The tape should

cover the entire splice. Roll on enough tape © duplicate
the thickness of the insulation on the existing wires. Do
not flag the tape. Flagged tape may not provide encugh
insulation, and the flagged ends will tangle with the
other wires in the harness (see Figure 3-10).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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GOOD (ROLLED)

M5 11549

Figtire 3-9 Applying’ the Soider

If the wire does not belong in a conduit or other har-

~ NESS covering, tape the wire again. Use a winding
motion to cover the first piece of tape (Figure 3-11).

. SPLICING COPPER WIRE USING SPLICE cup
SHRINK TUBE AND HOT MELT

i

e

| ik 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 tube -
%.,. o andhotmeltaremcludemecrmmachpmrKnI 39745, -
 Step 1:Open the Hamess .~ - R N | IR =l
S _I'f:me.ha:ixess_.is_:aped, remove the tape, Ifthe har- [ . . BAD(FLAGGED)
.. Dess has a block plastic conduit, simply pull out the ' . '
" wire; i . ) )
- ~‘Step 2: Cut the Wire

Begin by cutting as little wire off the hamess as pos-

: MS 11550
sible. You may need the extra length of wire later if you . , '
. . . - Tapi
decide to cut more wire to change the location of a Figure 3-10 Proper ﬁm aping
- splice. You may have to adjust splice locations to make .
- certain that each splice is at least 40 mm away froman . - .
. -outlet(s) and 65 mm away from other splices.
v | "m“\
TAPE AGAIN IF NEEDED
= . M5 11551
E~r . Figure 3-11 Proper Second Taping
VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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This will help prevent moisture from bridging adja-
cent splices and causing damage.

Step 3: Strip the insulation

When replacing a wite, 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 o
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 ¢lip to secure the splice. To
determine the proper clip size for the wire being spliced,
see splice crimp matrix below. '

SPLCE CRIMP MATRIX

SPLICE CLIP ) . W\RE -SIZEMMZ
PART NUMBER _
1.0-2.49 2.5-5.0
12064904 x
12064905 x

4-27-93
NS 15697

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 either a small or

 large anvil, Overlap the stripped wire.ends and hold
them between your thamb and forefinger as shown
in Figure 3-6. Then, center the spiice clip under the
stripped wires and hold it in place.

e Open the crimping tool 1o its fult 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-

"+ fect position, Then, apply steady pressure until the
crimping tool-closes. -

« Before crimping the ends of the clip, be sure that:

— The wires éxtend beyond the clip in each direc- .

tion.
—Nosmndsofwimarecutloosc,m
— No insulation is caught under the clip.

Crimp the splice again, once on each end. Do not let
the crimping ol exiend beyond the edge of the clip or

- you may damage or nick the wires (Figure 3-8).

~ Apply 60/40 rosin core solder to the opening in the
back of the clip (sce Figure 3-9). Follow the manufac-
tares’s instruction for the solder equipment you are

using.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



.

3-10 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

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 i§ covered: Lay several pieces of hot melt under the

shrnk tube as close as possible to the middle of the

splice. ‘Shrink tube and hot melt are avallablc in 'I‘emu-
nal Repair Kit ] 39745.

Step 7: Apply Heat

Using an appropriate low heat source, apply heat o
the shrink tube. Be extremely careful not to position the
heat solirce too close to the shrink tube, it w:ll melt 1t‘

‘overexposed to heai.

After a few seconds of modcratc heat the shrmk

tube will mielt and a small amount of hot melt-will come - | .
o oun.hccndoftlm tube, Thcshnnktubewﬂlconfonnto '
'_-thc splice providing a clean, dry seal. ' '

. OUTER JACKET DRAIN WIRE
SR {UNINSULATED)

TWISTED
CONDUCTORS

. Figure 3-13 Twisted/Shielded Cable

MS 11555,

" Figure 3-14 The Untwisted Conductors

MS$ 11554

MS$ 11555
Figure 3-15 The Re-assembled Cable

MS 11557
F'QUI'E 3-16 Proper Taplng T

SPLICING TWISTEDISHIEI.DED CABLE

Mswdfshlelded cable i is sometimes used 10 protca

' wiring from electrical noise (stray signals). For exam-

ple, two-conductor cable of this construction. is used
between the electronic control module and the igniton
module, See Figure 3-13 for a breakdown of twisted/
shielded cablc construcnon.

: Step 1: Remove Outer Jacket

"ﬂaeouwrjackctanddlscardn.Bccamﬁﬂto

avo d cunmg into- thc dram w:rc or the mylzr tape,

- Step 2 Unwrap the Tape

Unwrap the aluminum/mylar tape, but do not remove

'it.m:apcwﬂlbcusedtomwrapmctmstcdconductors

after the splices have been made.

Step 3: Prepare the Splice
“Untwist the conductors. Then, prepare the splice by

'followmg the splicing instructions for copper wire pre-

sented earlier. Remember to stagger splices to avoid
shonts (Figure 3-14). :

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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Step 4: Re-assemble 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

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-
Sear and Pull-to-Seat and Weather Pack®.

See “Terminal Repair Kit Instruction Manual,”
(J 39745) to determine which type of connector is to
be serviced.

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

Step 3:

Locks. Terminal position assurances are
designed to keep the terminal from backing
out of the commecior.

NOTICE: The terminal 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 1¢
aids in terminal reténtion and’is usually
molded 1o the connector. - '

MCK RELEASING
LOCKING TANG TANG

TERMINAL

7

r— [NSERTION

CONNECTOR
BODY

MS 11558

Figure 3-17 Typical Push-to-5eat Connector

and Terminal

PACX RELEASING popY
LOCKING TANG ST

TERMINAL

LOCKING

M5 11559

Figure 3-18 Typical Pull-to-Seat Connector

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

. and Terminal

Separaté the ¢conhector halves and back out

seals.

Grasp the lead and push the terminal to the.
forward most position. Hoid the lead at this
position.

Locate the terminal lock tang in the connec-
tor canal.

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. -

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.

VAZ SERVICE MANUAL THROTTLE 80DY INJECTION NIVA
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Pull-to- Scat - 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.

Step 8:  Inspect temminal 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).

"'_..S.tgp 1 ;_Separatctheconnoctor halves. . .

--Step2:  Open secondary Jock. A seoondary fock aids
" w7 .. interminal- rctcnuonand is usua]jy moldcd w0 -

‘the connector.
BT T

WEATHER PACK®

TERMINAL REMOVAL TOOL LOCKING TANG

M35 11560

F:gure 3-19 Typical Weather Pack® Connector
and Terminal

Step3: Grasp the lead and push the terminal 1o the
forward most position. Hold the lead at this
position.

Step 4: 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.

Step5:  Gendy pull on the lead to remove the termi-
- nal through the back of the connector.

- NOTICE: Nevcr use force to remove a termi-
~ nal from a connecior.

Step 6: InSpcct the terminal and ‘connector for dam-
' age. Repair as necessary (see “Terminal Re-
pair,” on following page).

- Step7: Reform the lock tang and reseat terminal in

connector body.
Step8: Close secondary locks and Jom connecmr
halves. _ . :
TERMINAL REPAIR

- ‘The followmg rcpalr procedures can ‘be uscd o
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 1oss) and remove seal
N for Wcather Pack" termmals -

‘wire:to enablc :nsulanon
Pack®terminals only).

Step & - Align seai with end of cable insulation

~ (Weather Pack® terminals onty).

Step 5:  Position strip (and seal for Weather Pack®) in
terminal.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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Step6: Hand crimp core wings.

Step7: Hand crimp insulation wings {non-Weather
Pack®). Hand crimp insulation wings around
seal and cable (Weather Pack®).

Step8:  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 clectronic system. The CONNECIors
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 sirnilar but are serviced differently.

Metri-Pack Series 150 Terminals
Some electronic contol module Harness connectors
. contain terminals called Metri-Pack (see Figure 3-21).
These are used at the coolarit temperature sensor. -

Metri-Pack terminals are also called “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 INSULATION
WINGS
MATING END
B e
CABLE

TYPICAL PUSH-TO-SEAT TERMINAL

CABLE CORE WINGS 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™, 10

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 w0
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.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA
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e e e e e e

1 METRI-PACK SERIES
150 FEMALE TERMINAL
2 SEAL

3 CONNECTOR 80DY
4 LOCKING TANG

§ TOOLJ 3B1258-14 4891

M$ 10014

- Figure 3:21 Metri-Pack Series 150 Terminal Removal

MALE
FEMALE
CONNECTOR BORNECTOR

=t

| opsu_secoNDA_aY LOCK HINGE ON CONNECTOR |

WIRE

=%\,

4. REPLACE TERMINAIL
A. SLIP NEW SEAL ONTO WIRE
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 langs are not positioned properly.

Weathcr-Pack connccnons ‘cannot be rcplac d wuh :

 standard connections, Instructions are provided with
. Weaﬂ1er—Pack oormcctor and termnml packages

' Compact Three Connectors

“The Compact _’I‘hrce connector, which looks similar
10 a Weather-Pack connector, is not sealed and is used
where resistance 1o the environment is not required. Use

the standa:tl method when repairing a terminal.

> Mlcro-Pack Connectors

" Micro-Pack tetmiinal (sée anum 3.23) rcplacemem
ires' use of the: speaal tool shown. '

.":TOOLS NEEDED TO SERV!CE THE SYSTEM

The sys:cm requires a Tech 1 “Scan” tool, test hghr.,
ohmmeter, digital voltmeter with 10 megohms imped-

- ance, vacuum gage and jumper wires for diagnosis. A

test light or voltmeter 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

constlt the tool manufacturcr s mstrucuons

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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WIRING HARNESS SERVICE

To meet GM engineering repair standards, use Ter-
minal Repair Kit, J-39745, 10 repair winng 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 harnesses. When signal wires are spliced into a
hamess, use wire with high temperature insulation only.
See Figure 3-25 for instructions.

With the low cumrent 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 comnector seals, wire insulation, secondary igni-
tion wires, boots, nipples, or covers. Even mticroscopic
damage or holes may result in evennzal 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 temi-
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. - 0 o T

Frequently, a diagnostic chart leads to astep that
reads: “‘Check for poor connection of replace....” Re-
placing a component may, at best, ‘temporarily cure 2
connection problem. Eventually the connection will
weaken and cause a repeat failure. Mating terminals
must be inspected to assure good terminal contact or
correct & poor connection. Poor connection between the
male and female terminal 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
rerminals to moisture an< dirt. Contamination, usually to
utiderhood or uriderbody connectors, leads to terminal
cOrToSion, Causing an open circuit or intermittently open
circuit.

Deformation is caused by probing the mating side of
a connector terminal without the proper adapter.
improperiy joining the connector halves or repeatedly
separating and joining the connector halves. Deforma-
tion, usually 1o the female terminal contact tang, can
result in poor terminal contact causing an open of 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,
Contzmination will result in a white or green build-
up within the connector body or between terminals.
causing high terminal resisiance, 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 insenting and
removing the male terminal to the femnale terminal
in the connector body. Good terminal contact will
require a cenain amount of force 1o separate the ter-
minals. ' S o

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 10
the good female terminal, and then joining and sepa-
rating the male terminal to the female terminal in
question. If the retention force is st gnificantly-differ-
ent between: the two female terminals, replace the
female terminal‘in question, referto “Terminal
Repair Kit 139745, ' e -

_5.  Push the wire and.terminal out through the connec-

L. - .

If the terminal is being reused, reshape the locking
lang.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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A
ko
~
?}_Z};-_ 1 CABE 3 LOCKING TANG
e L N S '. 3. mmmounmcs.cemkuoumsa:u
o 2 mwe_w. 4 ToOL)3812802 " TOREMOVE TERMINAL.
- md 4 VISUALLY CHECK TERMINAL AND REPLAGE IF
%, GRASP cutz AND PUSH mmmano THE MosT . - TERMINALCAVITY OR TANG (S DAMAGED.
L FORWARD POSITION. | 5 INSTALL TERMINALINTO CONNECTOR CAVITY .
-~ 2. INSERT TOOL J 38125-12 STRAIGHT INTO THE UNTIL LOCKING TANG HAS SNAPPED INTO POSITION.
W FRONT OF THE CONNECTOR CAVITY. DO NOT USE '
. CONVENTIONAL PECK TO REMOVE YERMINAL
MS 10016-6E
- Figure 3-23 Micro-Pack Terminal Replacement
If the ammeter mdxca:cs Jess than 1/4 amp currmt flow (25a or 250 ma)
_ the n-.sthght is safe i0.use. ' .
g‘? If the ammchcr mdlcatcs mom than lM amp currmt flow (. 25a or 250 ma). .
: the tcsthghx is ﬂOf safe 10 use. . 52792
_ NS 14681
= Figure 3-24 Test Light Check
i
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TWISTED LEADS

1. REMOVE OUTER JACKET.
2. UNWRAP ALUMINUM/MYLAR TAPE. DO NOT REMOVE MYLAR.

- Y. LOCATE DAMAGED WIRE.

. 2. REMOVE INSULATION AS REQUIRED,
SPUCE AND SOLDER

3. UNTWIST CONDUCTORS. STRIP INSULATION AS NECESSARY,

- R —
3. SPUCE TWO WIRES TOGETHER USING SPLICE CLIPS
AND ROSIN CORE SOLDER.

; . DRAIN WIRE
w3

\ND ROSIN CORE SOLDER.

-4, SPLICE WIRES USING SPLICE CLIPS A
WRAP EACH SPLICE TO INSULATE. - - ..
5. WRAP WITH MYLAR AND DRAIN (UNINSULATED) WIRE.

i et e g —
E LTt g el fafer
D A - b it Sl "
. Lint=t s N,

4. COVER SPLICE WITH TAPE TO INSULATE FROM

OTHER WIRES. _
5. RETWIST AS BEFORE AND TAPE WITH ELECTRICAL

TAPE AND HOLD IN PLACE.

45 0570-6E

6. TAPE OVER WHOLE BUNDLE TO SECURE AS BEFORE.

Figure 3-25 Wiring Harness Repair

t PROBE
2 ECM CONNECTOR

150124

Probe Technique

Figure 3-26 Electronic Control Module Terminal
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3-18 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

3.1 ELECTRONIC CONTROL MODULE
AND SENSORS

- ELECTRONIC CONTROL MODULE

. If the diagnostic procedures call for the elcctromc

 control module 1 be replaced, the engine calibrator and

electronic control module should be checkcd first to se¢
if they are the comect pans. If they are, remove the
engine calibrator from the faulty electronic control mod-
ule and install it in the new service electronic controi
module, THE SERVICE electronic control module
WILL NOT CONTAIN AN cngmc calibrator. Code 61

indicates the engine calibrator is mstalled 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 cotrectly and Code 51 still shows. rcplace the
R 'cngme 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
L poftant 1o transfer the calibrator identification
‘production electronic control modifle humber to

3.1-1). P’lcascdonotrecmdonclcctromccon

‘ol module cover. THis will allow positive identifi-
-+ ‘cation of electronic control module parts throughout

“ the service life of the vehicle,

. NOTICE: To prevent intemal electronic control mod-
- ._"..ulc:damagc, thc ignition must be “OFF" when dis-

"'.'.""Negat:lvcbanetycabk ' .

tors. (See Figure 3.1-2)
- Engine calibrator access cover, (See Figure 3.1-3.)

1
2
3. Electronic control module from bmcl:ct and connec-
4
3. Engine calibrator from electronic control module.

1 ELECTRONIC CONTROL MODULE
1 CALUBRATOR

3 CALIBRATOR IDENTIFICATION

NS 14540

- Figure 3.1-1" Calibrator identification

; the setvice electronic control modile label (see Fig-- s ————— '

1 EI.ECI'RONIC CONTROL MODULE

i ICIO(I‘ANEL

NS 13182

ﬂgun 3.1-2 Eiectronic Control Module Location View

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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" MODULE
ASSEMBLY NS 14453

Figure 3.1-3 Electronic Control Module Engine
Calibrator Access Cover

m Important

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 eléctronic control module as it will be reused in

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 remaoval
methods will cause damage to the engine calibrator

or engine calibrator socket. ¢

Inspect

For alignment notches ofﬂx ecigine calib ior and

tor. . ' :

Compare new clectronic control module service
number 10 defective electronic control module to
ensure correct part replacement.

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.

E Install or Caonnect

1.

Old engine calibrator in new electronic control
module.

6-19-86
1S 0176

SR wN

Figure 3.1-4 Engine Calibrator Removal

[1] important .

‘e Align the small notches with maiching 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.}

To avoid eléctroni¢ control module dam-
T press on the ends of fhie engine call

engage the engine calibrator into its socket.

While continuing light pressure on the ends of
the engine calibrator, use your index fingers
press the locking levers inward until they are
snapped into piace. Listen for the click.

Engine calibrator cover.

Electronic control module into vehicle. . -

Driver’s kick panel.
Negative battery cable.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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ENGINE CALIBRATOR

Code 51 indicates a faulty énginc calibrator, bent
pins, or incorrect installation.

m Important

+ The engine calibrator is “keyed” to prohibit improp-
er insertion. However, it is essential that the cotrect
engine calibrator be used with a specific model _

~ NOTICE: The ignition shdufd -ilwé’y# bc OFF’
- when installing or removing the -electronic control
module connectors. : T

" LOCATION: Under access cover of electronic control

module. (Figure 3.1-3).

E Remove or Discohnect

Negative battery cable,
. Driver’s kick panel.
- Electronic control module mounting hardware,

- Electronic control module from passenger compart-
‘ment. ' :
. Electronic control module access cover.

1
2
.3 _
4. Connectors from electronic control moduie,
5
6
7

'Remove engine calibrator assembly. (Figure 3.1-4),

E inspect

® The engine calibrator to determine if a cork spacer
- is glued to the top side of the engine calibrator
. assembly. If yes, remove it“p_rior__to installation.

* Align the small notches with matching noiches

in the electronic controt 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 cilibrator. -

(Figure31-5),

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 caLBRATOR IN cAUBRATOR 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 w
press the locking levers inward until they are
snapped into place. Listen for the click. '

omic Contro modulelﬂIO vehicle.

ble.
- FUNCTIONAL CHECK
1. Tum ignition “ON.”
2. Enter diagnostics (see diagnostic circuit check for
A.Code 12 should flash ai lcast four times. (No' -
;.. . -other codes presént). This indicates the engine .
- ; calibrator is installed properly.” = -
.1f Code 51 .o6curs or if the “Check Engine” light -
is “ON"constanily withno codes; the engine cal-
* ibrator is not fully seated, has bent pins, or is
defective.
¢ If not fully seated, press firmly on engine cali-
brator assembly. (Figure 3.1-5).
o If pins bend, remove engine calibrator,
straighten pins, and reinstall.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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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 Fue! Injection system.. -

B Remove or Disconnect

| 1. lgnition “OFE."
s 14504 2. Electrical connector.
3. Carefully back out coolant temperature sensor.

Figure 3.1-6 Coolant Temperature Sensor
[ install or Connect

1. Sensorinengine.
2. Electrical connector.

1 COOLANT TEMPERATURE SENSOR LOCATION
2 THROTTLE BODY IKRJECTION UNIT '

3 ENGINE RADIATOR
NS 14505

218

Figure 3.1-7 Coolant Temperature Sensor Location
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NS 14495

Figure3,1:8 Octa tane Adjust Potentiometer -

,'2 Mounungscrew(s)
. 3. ‘Octine adjustment potmnometer

NS 14494

1 MAIIIFOLD ABSOLUTE I'RESSURE SENSOR -

NS 14520

NS 1319!

ﬁgum 3.1-9 Octana Adiust Potentiometar
Location View

OCTANE ADJUSTMENT POTENTIOM EI'ER

~ Figures 3.1-8 and 3.1-9
| -Q_;;. Remove or Disconnect

Elecmcal oomcctm.

E Install or Connect

Octane adjustment pdtentiometer.
. Mounting screw(s).

1.

2
3. Electrical connector.
4

. The octane adjust potennometcrls preset at the fac-
“tory at 0° of retard. Ifanadjusunennsmedcd refer
to CHART C-15.

ﬂ@éPPP

- Figmes -1 M_a' ifold Absolute Pressure
_ rLocataon o

?3-':-:MA" IFOLD ABSOLUTE Pnessuas ssuson
| Figure 3.1-1020d 3:1-17

* Other than clmlcmg t'or loosc hoscs and electrical

connections, the only service possible is unit replace-
ment if diagnosis shows sensor 1o be faulty.

B Remove or Disconnect

‘Bemove air cleaner,. . -

- Manifold absolute pmsurc hose

- Manifold absolute pressure € ectncal conncctor
- Mounting screws.
: -:Mamt'old absolute pn-.ssurc scnsor

tnstall or Connect

Manifold absolute pressure sensor.

Mounting screws.

Manifold absolute pressure electrical connector.
Manifold absolute prcssure hosc

Air cleaner.

bl ol ol e e
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1 FUEL METER ASSEMBLY

2 THROTTLE BODY ASSEMBLY

3 THROTTLE POSITION SENSOR

4 THROTTLE POSITION SENSOR SCREW &

WASHER ASSEMBI.Y NS 14426

1 ELECTRICAL CONNECTOR

2 VEHICLE SPEED SENSOR NS 13180

Figure 3.1-12 Throtte Position Sensor

Figure 3.1-14 Vehicle Spead Sensor

1 THROﬂl.E POSFHON SENSOR

us 14s500]

RANSFER GEAS ' JSPEEDOMFI'ERCASLE
zvmcu ; wsmson 5 AP

Flgure 3. 1-13 Throttle Position Sensor Location

THROTTLE POSITION SENSOR
Figure 3.1-12 and 3.1-13

E Remove or Disconnect

1. Aircleaner .

2. Electrical connector.

3. Two throtte posmon sensor attachmg screws and
: lock washers. _

4. Sensor.

E Install or Connect

1. 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. N

2. Throtte position sensor atlaching screw and washer
assembly on throttle position sensor assembly.

3. Electrical connector.

4,  Air cleaner.

Figurc 3.1-15 Vehicle Speed Sensor Location o

Tighten
o Attaching screws t0 2.0 N-m (18 1b, in).

VEHICLE SPEED SENSOR
Figure 3.1-14 and 3.1.-15

E Remove or Disconnect

" Three wire harncss connectors.

2. Wire tie cable retainer that secures the vehicle speed
SENSOT CoNNECtor to the spwdometer cable.

3. Vehicie speed sensor from transmission connection.

E Install or Connect
1. Vehicle speed sensor 1o transmission connection.
2. Cable that secures the vehicle speed sensor o the

speedometer.

3. Three wire hamess connectors.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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- .' | . ] OXYGEN SENSOR
' ' AR | Figures 3.1-16 and 3.1-17
- | Remove or Disconnect
1. Negative battery cable.
2. Electrical connecior.
_ 3. Carefully back Out OXygen sensor.
o 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.
| [{] mportant
b - e Take care when handling the new OXygen SCnsor.
NS 14493 The in-line electrical connector and louvered end
- 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.
o install or:.C_onri_ect

i-seize compound is used on the

oxygen s¢nsor threads. The compound consists .
of a liquid graphite and glass beads. The
o graphite will burn away, but the glass beads-will
5 remain, making the sensor easier 1 remove.
e New or service sensors will already have the
r compound applied 10 the thrpads.
e 1. Sensor and torgue 10.41 N-m.
g’ ' 1 OXYGEN SENSOR 3. Negativé battery cable. . = -
2 THROTTLE BODY INJECTION UNIT " o R
g-- -~ 3 BATTERY K 15460
- Figure 3.1-17 Oxygen Sensor Location
P
£
X
gs:
-
VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 3-25

NS 14506

Figure 3.1-18 Intake Air Temperature Sensor

1 ALTER ELEMENT 1.D. NO.
2 GROMMET
3 INTAKE AIR TEMPERATURE SENSOR
NS 14448

222

Figure 3.1-19 Intake Air Temperature Sensor
Location View

_ 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,

VAZ SERVICE MANUAL THROTTLE BODY !INJECTION NIVA
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13-26, ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

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 repiacement 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 rcgulalor =

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 ¢ontrol module is commanding the idle air
control valve 10 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 ldle aircon-

- trol valve.

ON-VEHICLE SERVICE
GENERAL SERVICE INFORMATION

CAUTION:

® 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.)

® Also, catch any fuel that leaks out when discon-

' necting the fuel lines by covering the fittings
* with a shop’ doth. ‘Place the clothiin an approved

. __-com,amer when work is complete :

Refer 10 CHART C- 2C t0 d:agnose l.he operanon of § i

' _t.hc idle air control valve,

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

4 FUEL FILTER
5 FUEL PRESSURE TEST FITTING

5 PUELRETURH LINE.

(PART OF SPECIAL TOOL J 38970-V)

" NS 14682

Figure 3.2-1 Fuel System

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 3-27

1 VAPOR UQUID SEPARATOR

2 ROLL OVER VALVE

3 TANK PRES'_SURE CONTROL VALVE

4 SLOWOEFVALVE

5 FLTER
6 EVAPORATIVE LOSS CANISTER
7 AIR VENT PIPE

8 PUMP IN TANK o
. NS 14444

Figure 3.2-2 ‘Additional Fuel System Components in Relation to Location on NIVA

\._ MODEL NUMBER

HEE

T

1t

1111

DAY OF YEAR — |
YEAR —JJJ

ASSEMBLY PLANT CODE
SHIFT IDENTIRCATION
SOURCE CODE
THROTTLE BODY INJECTION ~ IDENT!FICATION
IS D047-6E

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.

Rcfer to the disassembled view _(Flgun: 3.2-2A, see

:'-__Pagc 3-31).for identification of pans"dunng;__repaxr pro-
" cedures. Service repair.of individual components is per-
formed without femoving the throtile- body mjecuon 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.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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0 FUEL PUMP ACCESS COVER

_3.:_-_28 . ENGINE MANA.GIEM ENT SYSTEMS 1.7L THROTTLE BODY INJECTION

NS 14516

1 REAR SEAT IJN “FORWARD™ POSITION

SR MAT!CARPET‘I_NG COVERING REAR STORAGE AREA

NS usu

' _F:gure 3. 2-4 Fuel Pump Aceas Panel Locat:ou V‘ew

The fuel meter assembly is ronmarked with an eight
(8) digit model number, ‘date (Julian), year, assembly
plant code, shift identification and source code. Figure

_ 3.23 show the rollmark fonnat. Refer to thls model

. taken’to p prevert damage to the throtxic valve or seahng_
. surface whﬂe perfozmmg any semcc

Whenever servic L-:s performed ofithe throttle body

) m_;ectwn first rémove the air cleaner and air cleaner

gasket. Discard the gasker and replace it with a new one
before replacing the air cleaner after service is complete.

Figure 3.2-5 Fuel Pump Connector

1 '_ ___FUEL PRESSURE RELIEF PROCEDURE

“The throttle body. mjecuon Model 700 contains a
check:mg“ fuel feature. 'I_‘hl_s meéans that fuel pressure is
maintained after the engine is shut “OFFE.” In order o
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 unnl it stops mnmng
forlack of fut. ©

;i hpes. Fuel connecuons are now. safe for -
servicing. -

5. When pressure is reheved and semcmg 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:.

Ir ine “OFF" and relieve fuel pressure, fol-
'lowmg prewous instructions under “Fuel Pressure
" Relief Procedure.” - -

2. Instal fuél 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).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA,

."F.ggag starter__for tﬁree seconds 10 chssnpate fuel Co



ENGINE MANAGEMENT SYSTEMS-1.7L THROTTLE BODY INJECTION 3-29

1 THROTTLE BODY INJECTION UNIT
3 FUEL SUPPLY PRESSURE LINE
4 FUEL ALTER

'S FUEL PRESSURE TEST ATTING

" (PART OF TOOL ) 38970-V)
6 RUEL RETURN UNE
7 FUEL PRESSURE GAUGE

(PART OF TOOL J 28970-V) NS 145683

Figure 3.2-6 Fuel Pressure Test

RJEL ALTER

ATTN
{LOCATED - {(PART OF TOOL
UNDERNEATH 138970V}
SPARE TIRE) .
10
THROTTLE
_ BODY - .
INJECTION UNIT

N5 13190

o

N

Figure 3.2-7 Fuel Pressure Fitting Location

Energize fuel system relay by mming ignition key 10

the “ON” position, Observe fuel pressure reading, it
should be 191.6 10 206.8 kPa (27.8 to 30 psi, 1.9 t0
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.

Insiail air cleaner.

1 INJECTOR ASSEMBLY - TBI FUEL

2 SENSOR - THROTTLE POSITION (TP} -

3 BODY ASSEMBLY - THROTTLE

4 MODULE ASSEMBLY - TUBE

§ VALVE ASSEMBLY - IDLE AIR CONTROL (1AQ)
& BODY ASSEMBLY - FUEL METER

7 REGULATOR ASSEMSLY - FUEL PRESSURE
9 1172-AS

Figure 3.2-8 Throttie Body Injection 700
Components

VAZ SERVICE MANUAL THROTTLE 800Y INJECTION NIVA

!_:_.-.'. .

é:—";*:-‘i: i



o g -
s ;.-’}._f_,_i e 3

"“"‘n&?
o

3-30 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

Figure 329 Throttle sody Injectlon In ﬁ,;
Electrical COnnector -

1 IDLE AiR CONTROL (IAQ) CONNECTOR
2 THROTTLE POSITION SENSOR (TPS) CONNECTOR

MS 11130

. Figuré 3.2-10 Throttie Body Injection Wiring

_ essénnai that care is taken 1 W pfevem daniage 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 gaskct and- rcplacc it with a'new one
- before replacing the air clcancr aftcr service is. complete

- E Remove or Dlsconnect

1. Electrical connectors for idle air control valve,
throttle position sensor, and fuel injector (Figure
3.2-10)

GASOLINE
8)) TRk
1 { i K
DA i
O i

- 1 MANIFOLD ABSOLUTE PRESSURE SENSOR
2 CRANKCASE VENTILATION
© 3 EVAPORATIVE EMISSION CONTROL SYSTEM

. __ Nsuemr)
 Figure 32-11 Vacuum Hoses o

Grommet with injector wires from throtdc 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 '
wrcndx(l-'-‘ gum 3.2 12). -

CAUT!ON' Refer xto fuel pressure reltef :

- . procedure before ‘servidng fuel systems.

0

See. page 3-28..

Fuel line O-rmgs from nuts and discard.

‘Throttle body injection mounting hardware.

Throtile body injection unit from intake manifold
(Figure 3.2-13),

Throttle body injection flange (manifold mounting)
gaskct and dxscard :

'NOTICE Stuff lhe mamfold opemng with a rag to

prevent material from entering the engine, and
remove the old gaskct ‘materials from surface of
intake manifold. '

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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O Mo oM R W N -

SCREW - INJECTOR RETAINER ATTACHING
RETAINER - INJECTOR _
SCREW - FUEL METER BODY - THROTTLE BODY
RIEL METER BODY ASSEMBLY
SEAL-FUELFTTING -~
ATTING - RIEL INLET
O-RING, FUEL LINE INLET NUT
GASKET - FUEL METER BODY TO THROTTLE BODY
THROTTLE BODY ASSEMBLY
ATTING - FUEL OUTLET
O-RING, RIEL LINE OUTLET NUT
12 SENSOR, THROTTLE POSITION (TPS)
13 SCREW ASSEMBLY - TPS ATTACHING
14 GASKET - FLANGE _ '
15 TUBE MODULE ASSEMBLY
16 SCREW - TUBE MODULE ASSEMBLY

ks
- oy

17 O-RING, IAC VALVE

18 SCREW - IAC VALVE ATTACHING

19 IDLE AIR CONTROL (IAC) VALVE ASSEMBLY
20 PLUG - DLE STOP SCREW

21 IDLE STOP SCREW ASSEMBLY

22 SPRING - IDLE STOP SCREW

23 SCREW - PRESSURE REGULATOR ATTACHING
24 PRESSURE REGULATOR COVER ASSEMELY
25 SEAT - PRESSURE REGULATOR SPRING

26 SPRING - PRESSURE REGULATOR

27 PRESSURE REGULATOR DIAPHRAGM ASSEMBLY

28 O-RING - FUEL WJECTOR - LOWER
23 O-RING - FUEL INJECTOR - UPPER

30 GASKET - AIR CLEANER
31 TBIINJECTOR ASSEMELY

PS 17728

228

Figure 3.2-2A Model 700 Throttie Body Injection Parts Identification

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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. GASOLINE
A ¢4\8 3
IIDNSS ] 7
~— \ - T ’-_. ]
':'-“ g '-.(
‘
| 2 _ 1 INJECTOR RETAINER SCREW
Eo.
E Z INJECTORRETAINER
—— 3 FUEL METER ASSEMBLY
1 FUEL SUPPLY o I FUEL INJECI'DR o-mms (LOW‘ER)
a2 FUELRETURN y B I S _.:-s msumecroxo-nms{uwm)
o . 3 ma_wscronnssmsw ] .
S _ NS 14688 - - 9% 1173-AS
— Figure 3.2-12 Fuel Hoses Figure 3.2-14 Fuel Injector Components

_ E E Cean and Inspect

 NOTICE: The throttle position sensor, idle air ¢ontrol
valve,. pressure regulator- gm dssembly, fuel-
- injector, or other componcntscontammg rubber,
- SHOULD NOT be placed in z solventor cleaner
bath.' A chemical reaction ‘will cause these pans io
- swell, harden or distort. Do not soak the throttle
‘body. with thé above parts attached. If the throttle
body requires cleaning, soaking time in the cleaner
should be kept to a minimum. Some models have
hidden throttle shaft dust seals that could lose their
effectivcness by extended soaking.

1. Clean all metal-parts thoroughly, and blow dry with
_“shop air. Be sure that all fuel and air passages are

g’ free of dirt or burrs.
g _ 2. Inspect mating casting surfaccs for damagc that
) could affect gasket sealing.

- Manifold bore for loose parts, foreign material, etc.
¢ Intake manifold sealing surfaces for cleanliness.

1 THROTTLE BODY INJECTOR ASSEMELY

- 2 GASKET
3 BOLT(2) 17 Nem ib.ft.
: _ NS 14428
r" K Figure 3.2-13 Removing Throttle Body Injection
o 700 Unit
s ' VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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E install or Connect

1.

2.

S D

go N on

o

New throttle body injection flange (manifold
mounting) gasket
Throttle body injection with mounting hardware.

Tighten

e Mounting hardware to 17 N-m (12 1b. fi.).
. New O-rings on fuel line nuts. .
_ Fuel line inlet and cutlet nuis by hand.

Tighten

e Inlet and outlet nuts to 27 N-m (20 1b. ft.)
(Use backup wrench to keep throtle body injec-
tion nuts from turning.)

Vacuum hoses,

Throttle linkage. _

Grommet with wires to fuel meter assembly.

_ Electrical connectors, making sure’ connectors are
fully seated and latched.

Check 1o see if accelerator pedal is free by depress-
ing pedal to-the fioor and releasing while engine is
«“QFFE.,” Check for correct Wide Open Throttle
adjustment.

10. Energize the fuel system relay by tuming the igni-

11.

tion key to the “ON” position and check for leaks.
-Start engine and check for fuel leaks.

FUEL INJECTOR ASSEMBLY

Figures 3.2-14, 3.2-15, 3.2-16and 3.2:17 "

(;__AI_JTION ;- Réfe_l_" to fuel ipt'essu'ré:""relféf.
procedure before servidng fuel systems.
See page 3-28.

Replacement

. The fuel injector is serviced only as a complete

assembly.

" NOTICE: Use caré in removing injector, to prevent

‘damage to the electrical connector on 10p of the
injector, and nozzle. Also, because the fiiel injector

. is .an el-_ec_trigalbompone__nﬁ it should not be

immersed in any type of liquid solvent or cleaner, as

- damage may OCCuL

A SCREWDRIVER BLADE

B FULCRUM

1 FUEL IRJECTOR ASSEMBLY

2 FUEL METER BODY 2P 0912-AS

Figure 3.2-15 Removing Throttle Body Injection 700
Fuel Injector

‘NS 18499

Figure 3.2-16 Fuel Injector

ST RARES
eribilic P

A

1 FYELINJECTOR (TOP VIEW)
A’ PART NUMBER
8 BUIL DATE CODE
C MONTH
19 (JAN-SEP)
0. R, D {OCT, NOV, BEQ)
D DAY

£ YEAR 8P 0913-AS

Figure 3.2-17 Fuel Injactor Part Number Location

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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THROTTLE BODY INJECTION

E Remove or Discqnnec_t

1. Electrical connector to fuelinjector. .

3. Using: a fulcrum, place 'scrg_w'd;'i__v_g:r\_,;bladq' under

- ridge opposite connector end and carefully pry
injector out (Figure 3.2.15),

4. Remove upper and Iower O-rings
in fuel injector cavity and discard.

' Inspect

" innion o e it ottt comam: |1 st euaon covs
-i'qat_ip;’l_.._-Th; upp:c;.(]_a__x_fgg_:_"diamg_t_ct) Ailter is the - s

5 B |

9

from injector and

ey

. purge filter, the lower (smaller diameter) filer is the . CopNGSEAT
inlet filter, If present, check. for presence of dir in A SPRING
fucllines and fueltank. O

5 DIAPHRAGM ASSEMBLY

b g

: o 6 FUEL METER ASSEMBLY - 8 09 14AS
: “imbor Figure 2.2-18 Throttle Bod _ ion 700
m Important ' ’ Pressure Rogula{or}em_
i ¢ Be sure to replace the injector with an identicat par.
- Injectors from other models can it in the Model 700 PRESSURE REGULATOR ASSEMBLY
- throtde body injection, but are calibrated for differ- Lo .
- ent flow rates. (See Figure 3.2-17 for part number CAUTION: Refer to fuel pressyre relief
. location.) : ST '

_ . procedure before_.seryicing_;-fuel systems,
L stall or Connect S _. kit

ety

uppcO-rmg xsmgroove andiomronc YTIGE: To pre#ent' leaks, the pressure regulator
.75 Nush-up against inlet filter-smaller) ™~ 7 diaphragm assembly must pe replaced whenever the
2 Injector assembly, pushing it stmght into fuel injec- _

COver is removed.
tor cavity.

eri |
. E Remipve or _Disc_onnect _
1." Four pressure regulator attaching screws, while

wire -:CA!J.T"ON.:,.-Tihé__-nre.is._sure--r'es.ﬁ.'at,.?r con-

ge spring under heavy com-

3 IJeCIOF rotainen o s i s T Use care ‘when removing the
3. Injector-retainer, using. appropriate ‘thread locking e VY e
: compoundonmtamaamngm revent personal injury.
4 Electrical connector to fuel injector. 5 Pmssurq regulator cover assembly.
1Y Ti 3. Pressure regulator spring.
: . Tighten 4. Spring sonBat0 :
5.

ke

¢ Injector retainer

attaching screw to 3.0 N-m
_ (28.0_1b._in.).

5. Energize the fuel system mlaybymmsdmlm S

C

" Hofi Key to the oy Siem. relay by fur j__'_,'_mgm_awrs_eain:melmeter_'bodycavi:y__for

F97 K€Y £ the "ON” position and che tting, nicks, ot irregularities. (Use magnifying

B n 83 if ecessary). If any of at Ove iS present, the
uel body Casting muzsz be replaced.

5

VAZ SERVICE MANUAL THROTTLE BODY INJECT fON Niva
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19

1 FUEL INJECTOR
2 INJECTOR RETAINER
3 FUEL METER BODY ATTACHING SCREW AND
WASHER ASSEMBLY
4 FUEL METER ASSEMBLY
§ FUEL METER 8ODY TO THROTTLE BODY GAS|
6 FUEL OUTLET NUY : o
7 FUEL UNE GUTLET NUT O-RING -
8 FUELNUTSEAL *©° ~ .
9 PRESSURE REGULATOR COVER ASSEMBLY
10 AIR RLTER GASKET

P 091S-AS

Figure 3.2-19 Fuel Meter Assambly

E Install or Connect

1.

2
T bly. : :
3.

232

New pressure regulator diaphragm assembly, mak-
_ ing sure it is seated in groove in fuel meterbody.. s
Regulator spring scat and Spring into cover assem-

Cover assembly over diaphiagm, while ‘aligning
mounting holes. o -

 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 ‘m (22.0 lb I

in.). o o

Energize the fuel sysiem relay by uming the igni-
tion key to the “ON" position and check for leaks.

o AMA N

FUEL METER ASSEMBLY

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
See page 3-28.

Replacement
Figure 3.2-19

E Remove or Disconnect
Electrical connector from fuel injector
* Grommet with wirés from fuel meter assembly.

Fuel line O-rings from nuts and discard.
‘Throttle body injection mounting hardware.

assemblies. .
Fuel meter assembly from throttle body assembly.

=) Install or Connect

1. New fuel meter body to throtile body gasket. Match
cut-out portions of gasket with openings in throgle

body assembly. _
‘Fuel méter assembly.

W

locking compound.
[} Tighten
¢ Attaching screws to 6.0 N-m (53 Ib. in.).
4. ‘Throttle body injection unit mounting ha.rdwarc "
e Mounting hardware to 17 N-m (12 1b. ft).
New O-rings on fuel line nuts.
Fuel line inlet and outlet nuts by hand.

Tighten

o

o Inlet and outlet nuts to 27 N-m (201b. ). (Use
back-up wrench o keep throttle body injection

nuts from taming.y _
Grommet with wires to fuel meter assembly.

oo =3

is fully seated and latched.

9. Energize the fuel system relay by tumning the igni-

tion key to the “ON’ position and check for leaks.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NiVA

{nlet and ‘outlet fuel line nuts, using back-up

Two fuel meter body attaching screw and washer

Fuel meter body to throttle body gasket and discard.

.- Two fuel meter body attaching scrc\ﬁ and washer
assemblics that have been coated with appropriate

Electrical conmector to fuel injector, making sg're it
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i ' 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
o component and should not be immersed in any type
of liquid solvent or cleaner, as damage may result.

1 FUEL METER ASSEMBLY .

' E 2 ‘THROTTLE BODY ASSEMBLY
— ' E Install or Connect 3 THROTTLE POSITION SENSOR
Yo - . 1. With throttle valve in normally closed posmon. 4 TPS ATTACHING SCREW AND
<nstall throttle position sensor on throttle shaft and ' _ WASHER ASSEMBLY 8 0916:85
- rotate counterclockwise to align mounting holes. Figure 3.2-20 Throttle Position Sensor
#>. - 2. Anaching screw and washer assemblies.
. g‘-.»" B
_ A Tighten _
e e Scrcwasscmbhestozon{ISOIb in.).

. 3. :-Elccmcal connector to throttle posmon scnsor.
4, Check for throttle posmon sensor. output as, follows

R ) Conncct Tech 1 to read throtﬂc p031__ én:
... output voltage. . :
-~ © % With igniton “ON" a.nd cngmc stopped. ﬂu'ottlc _ _
‘o0 position sensor voltage should bé less than 1.25 . -
volts. If more than 1.25 vohs, replacc throtte ! IDLEAIR CONTROL VALVE O-RING _
position sensor. : 2 IDLE AIR CONTROL VALVE ATTACHING SCREW ASSEMBLY

IDLE AIR CONTROL VALVE A DISTANCE OF PINTLE EXTENSION
Replacement - | ® CXAMETER.OF PINTLE

”F:gures.z_-zf .
' NOTICE: The idle air control valve is an elecrrical
componcm'_and must not be soaked in-any l:quxd._” ' S e
olvent: Otherwise,  damage coutd result: B Remove or Dlsconnect
m lmportant S _3 S0 L Electtical connector from idle air control valvc

2. Screw assemblies and idle air control valve,
On drroutle: body injection Model 700, the idle air 3. Idle air control valve O-ring and discard. New O-

NS 14429
Figure 3.2 21 FIange-Mount ldle Air Control ValVe

control valve is flange-mounted, with a dual taper, ring is included in service replacement kit.
10 mm dlametcr pintle. If replacement is necessary, - .
. only an idle air control valve identified with the cor- NOTICE: Before inserting the idle air contro! valve
= - rect.part number. (having the appropnate P‘“ﬂc assembly, measure the distance from the idle air
?» S -.shapc and d‘m dbe y Sosl control valve mounting flange 10.the- point of the

idle air. control valve pintle. If the pintle is extended
- 100 far, damage to the idle air control valve assem-
~ bly may result. (Figure 3.2-21).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NivA
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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.

2] Adjust, if necessary
"l

o If distance is greater than 28 mm, apply firm hand
pressure to retract it. (A slight side-to-side motion
may be helpful)

E Install or Connect

1. New O-ririg on idle air control valve.

5 1dle air control assembly in throttle body assembly
with attaching screws.

3. Electrical connector to idle air control valve.

m Important

s No adjustment of the idle air control valve is made
after installation. With the Tech 1 connected and
engine rumning, select “Miscellaneous Tests,” then
“Idle System " theri“Idle Resét.” This will com-
mand the ni¢ control module to reset the idle
air control valve: - LT :

TUBE MODULE ASSEMBLY

Replacement
Figure 3.2-22

|4 Remove or Disconnect

1. - Tube module assembly at_t_achin_g-sgitew_s. )
2. Tubemodulé assembly. -
- 3. Tube module assembly gasket (O-ring) and discard.
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 modul¢ assembly. * -
3. Tube module assembly atraching screws. .

- Erighten

o Screw assemblies to 3.0 N-m (28.0 Ib.in.).

1 THROTTLE BODY ASSEMBLY
2 TUBE MODULE ASSEMBLY -

3 TUBE MODULE SCREW ASSEMBLY

PS5 17729

- ___bl‘y'_f'm

s .Assemble __ _
o Throttle posman sensor, idle air control valve, and

Figure 3.2-22 Tube Module Assembly

THROTTLE BODY ASSEMBLY -

CAUTION: Refer to fuel pressure relief
procedure before servicing fuel systems.
Seepageazs, e
Replacement
Figure 3.2-23

NOTICE: Procedures related to replacement of the
individual components below have been described
previously and should be foliowed or damage could
occur.

[F9] Remove or Disconnect o
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 throtde body gasket and discard.

Disassemble

« Throttle position sensor, idle air control valve and
tube module assembly from old throttle body assem-
yrding to previotls instructions.. [

Hhw . M

tube module assembly onto replacement throttie
body assembly, according to previous instructions..

E Install or Connect

1. New fuel meter body to throtile body gasket.

2. Fuel meter assembly on throttle body assembly.

3. Fuel meter body-to-throttle body attaching screw
and washer assemblies.

VAZ SERVICE MANUAL THROTTLE 8ODY INJECTION NIVA
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g

kg

A THROTTLE LEVER
— B THROTVLE BORE
' 1 THROTTLE BODY ASSEMBLY

o2 THRO'ITLE POSITION SENSOR. ATTACHlNG
SGREW &WASHER ASSEMBLY ' s

'3 THROTTLE POSMON. SENSOR -
4 YUBEMODULE ASSEMBLY .
$ TUBE MODULE. ATTACH!UG scnsw ASSEMBLY
6 IDLE AIR CONTRGL VALVE ATrAcl-ING SCREW
- 7 IDLE AIR CONTROL VALVE
8 IDLE STOP SCREW PLUG
9 IDLE STOP SCREW AND WASHER ASSEMBLY
10 1DLE STOP SCREW SPRING

PS 17730

Figure 3.2-23 Throttle Body Assembly - Typical

- 4 Fuclhnes

Figune 3.2:28 Fuel Purnp :
@ T:ghten
- * Screwst06.0N-m(531b.in). ]
4. Throule body injection unit onto engine, as
described in “Throtle Body Injection Unit.”

Ns s

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 fiter w the pressure regulator in the throttle body
injection assembly. Excess fuel is returned to the fuel
tank through the fuel return line. .

Vapor lock problcms are reduced when using an

" electric pump because the fuel is pushéd under pressure
. rather than pu _cd under vacuum. a.condition that pro-
. duccsvapor. S

E Remove or Disconnect
- 1. Fold rear seat forward and lift up mat covering stor-

age area,
2. Fuel pump access cover,

. 3 Fuel pump ¢electrical connactor (Flgure 3.2-4 and

£ 3.225),

4. Fuellines. ' -
: __5 ‘Fuel tank from veh:cle aftcr removmg hold down

- .straps and bolts.

6. Fuel pump retammg bolts and carcfully remove

pumpfromtank.

+4 Instail or Connect
New fuel pump into fuel tank.

1
. 2. Fuel pump retaining bolts. Tighten securely
3

Fuel tank ynder vehicle and secure using hold down
straps and bolts

NS 14516

Figure 3.2-25 Fuel Pump Connector

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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E_LECTRQ_NIC
CONTROL
ruse Z (RED) MODULE
FUEL SYSTEM
RELAY CONTROL
+12¥
FUEL /' o )
SYSTEM o
RELAY i _
red con, : )
- T0
- o |ASSEMBLY LNE
INECTOR eiinl
= FUEL PUMP
a1542
. NS 14686

Figure 3.2-26 Fuel Pump Electrical Circuit

1 FUELPUMP RELAY (RED) | .\

N$ 14690

236

~Figure 3.2-27 Fual System Relay

'S, Fuel pump electrical connector.

6. Fuel pump access cover.

7. Return rear seat to niormal position.

Energize the fuel system relay by tuming the igni-
tion key to the “ON" position and check for leaks.

FUEL PUMP ELECTRICAL RCUIT
Figure 3.2-26

When the ignition is first mmed “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 wilk
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 possibie is replacement (see Figure 3.2-27).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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e
v
P
g -
£ S wcuo.mc
FUEL FLTER . TEST HTTING
(LOCATED (PAKT OF TOOL
- UNDERNEATH 138970-V)
- SPARE TIRE)
: 10
THROTTLE
— BODY
- INJECTION UNIT
S a NS 12190

Figure 3.2-28 Fuel Filter

- ' Refer to fuel pressure relief
procedure before servicing fuel systems.

See page 3-28.
b Replacement
R Figure 3,.2-28
' [3] important

Before proceedmg. refer to the “Fuel Pressurc

' ; Rehef" proczdure found eaxher m ﬂus secnon.

_:._Remove or D[SCOHDECt

. Fuel line to fuel filter al:tachmcnt nuts. (Be careful
not 1o lose the O-rings that are installed between the

fuel filter and fuel lines.)

2. Fuel filter hold down strap.

m important

¢ lnsPcct 0- rmgs for cuts, mcks or abrasions. Replace
o 1f necessary '

e E lnstall or.Connect

1. Fucl filter hold-down strap.
2. Fuel line 10 fuel filter attachmem nuts, including the

”.‘;!.w‘-_‘:'.} . g
'.'. R B

rubber O-rings.
'Energ_ize the fuel system relay by tuming the igni-
™o tion key to the “ON” position and check for leaks.

T
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 341

3.3 EVAPORATIVE EMISSION
CONTROL SYSTEM

ON-VEHICLE SERVICE

VISUAL CHECK OF CANISTER

¢ (racked or damaged, replace canister.
¢ Fuel leaking from bottom of canister vent hose,
replace canister and check hoses and hose routing.

FUEL VAPCR 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
s Fuel vapor canister attaching screws 3 N-m
(27 1b.in.).

m I ST

W=

Hoses.
Electrical connector.

bl o

ELECTRICAL

SIGNAL
TO PURGE VACUUM
ARINLET~_ b
o
FROM FUEL TANK—3 ; [ i

NS 14455

Fgure 3.3-1 Vapor Canister

FUEL VAPOR CANISTER HOSES

Refer to “Vehicle Emission Control Infoml_ation“

labe} for routing of fuel vapor canister hoses.

VAZ SERVICE MANUAL THROTTLE BQDY INJECTION NIVA
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—
£
i

£ o
3

16— \

1-comm-|m_A'xk-:i. S T gy eu.ecnucmuww _ _
2ARATR S 12 FUELINLET 70 THROTTLE BODY INJECTION UNIT

3 THROTFLE BooY lmecnon uurr T g FUEL nsruml FROM THROTTLE BODY INJECTION UNIT
AFUELSUPRLY . -~ 14 TANKPRESSURE CONTROL VALVE. '

S CANISTER PURGE ' " 15 FUELTANK VENT TO CANISTER

& ROLL OVER FUEL SHUT OfF VALVE 16 CANISTER

7 TANK PRESSURE RELIEF VALVE 17 FRESH AIR IN

e 3 SEPARATOR 18 CANISTER ELECTRONIC VALVE

SRR S AROUTETRRE. 19 FUEL RETURN

10 ALL PIPE L 20 ub_'rmm;m_s'

NS 14449 |

i 1 CANISTER PURGE
SOLENOID

—~ 2 CANISTER

NS 13195
Figure 3.3-3 Canistei 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

B Remove or Disconnect

1. Negative battery cable.
2. Direct ignition system electrical connectors, includ-
ing harness ground terminals from bracket,
3. Spark plug wires. (Note proper relationship of wires
. tocoils.) '
4, Direct ignition system assembly to engine bolts (3).
S. Direct ignition system assembly from engine.

_ E Install or Connect _ _
1. Direci ignition system assembly to engine.
2. Direct ignition system assembly to block bolts(3).

Tighten

e Torque to 20-30 N-m (15-22 1b. ft.).
3. Spark plug wires 10 proper coils.

4. Direct ignition system electrical connectors hamess
ground terminals.

5. Negative battery cable.

IGNITION COIL

4} Remove or Disconnect

1. Coil retaining screws (2 per coil).

2. Coil from module.

E Install or Connect

1. Coil 1o module.
2. Coil retaining screws.

Tighten

o Torque t04.5 N-m (40 Ib. in.).

IGN_ITION 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.

-\ O -1t ,
— .
g

1 IGNITION SYSTEM MODULE

2 ENGINE MANAGEMENT SYSTEM
HARNESS GROUND POINT

NS 13187

Figure 3.4-1 Ignition Components

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA

240

!.-(-;.-.,-..

4
i

i
3
‘-



3-44 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

- 4 CRANK SENSOR

nsiste | NS 13152

o _'_-;_;_.:.__-'Install.-.on.-'Connect-_._:- S E i'nﬁ;a_ll or Connect -

1. Module to assembly plate. 1. Sensor into hold in block.
2. Coils. (See previous procedure.) 2. Sensor to block bolt (1).
3. Direct ignition system assembly to engine. (See pre-

vious procedure.) ' Tighten

o 4. Negative battery cable. o Torque to 6-12 N-m (53-107 1b. in.).

3. Sensor hamess connector at module.

Ns 13200]

- . 'Figure 3.4-3 Crankshaft Sensor

. CRANKSHAFT SENSOR
" Figures3.4-3and 3.4-4
E Remove or Disconnect
f" 1. Sensor hamess connector at module.

2. Sensor to block bolt (1).
3. Sensor from engine.

E ‘Inspect

+ Sensor O-ring for wear, cracks or leakage. Replace
. . if necessary. Lube new Q-ring with engine oil
. W before installing.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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1 INTAKE MANIFOLD
HEATER CONNECTOR

NS 14502 -

Figure 3.9-1 Intake Manifold Heater Connactor

3.9 INTAKE MANIFOLD HEATER
ON-VEHICLE SERVICE

INTAKE MANIFOLD HEATER A'SSEMBLY
Figures 3.9-1 and 3.9.2 .

E Remove or Disconnect

1. Negaiive 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 Figure 3.9-2 Intake Manifold Heater Removal -

o Inspect gasket for cracks or tears. Replace if neces-
sary.

E Install or Connect

1. Intake mapifold heater and gasket to intake mani- -
fold. it

2. (3) manifold heater to intake manifold connecting

bolts. '

Intake manifold heater connector.

Negative battery cable.

i

W

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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TURBONutter

Lada Niva 4x4
Service Manual
Fuel Injection

This manual and a host of other wonderful Lada Niva documentation
is avaitable free of charge at:

hitp://www turbo-nutter.com

You can do anything you like with this manual except sell it or
otherwise make money from it.

While | can’t stop you sticking it on your own website | would much
prefer you linked to its original location on turbo-nutter.com

You use the information contained with this manual at you own risk. If
you're not sure how to do something either don’t do it or ask
someone who knows about such things. The font of all Lada
knowledge can be found at:

http://www.lada.co.uk/forum

For Lada parts, advice and general all round Lada wonderfulness
these blokes aren’t bad:

Lada UK Lid Lada Parts Australia P/L
Askew Rigg 42 Aerodrome Road
Troutbeck Caboolture

Penrith, Cumbria Queensiand

CA11 082 4510

United Kingdom Australia

T: +44 (0) 17 6877 9794 T: +61 7 5495 5100

F: +44 (0) 17 6877 9197 F: +61 7 5485 5152

E: alan@lada.co.uk E: andy@!ladaparts.com

W: http://www.lada.co.uk W: http://www _ladaparts.com
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4. SPECIFICATIONS

1. 7L THROTTLE BODY INJECTION

IGNITION
CRANK SENSOR COIL RESISTANCE _ _ 500-700 OHMS
. | IGNITION Colt
IR ¥ 'RIMARYRESISTAN(‘E - e brens st ensimsinirsmisisen 035145 OHMS
SECON “'nv_.-_nesnsmnce i i i 5000-6500 OHMS
_ARY WIRE RESISTANCE R ",: o .. S ;.I_FQQ THAN 15 000 OHMS

o IGNITION TIMING IS CONTROLLED BY THE ELECTRONIC CONTROL MODULE AND IS NOT AD.IUSTABLE

__ROTI'I.E BODY INJEC'I'ION FUEL SYSTEM PRESSURE T

{WITH IGNI‘I’ION "ON ENG[NE RUNHING) ravorocasesn saiomsensiieetsuonnns j190—210 kPa o _

i & - S ' {27—30 psi; 1 9-2.1 bar)
. '"THR'O1TI._E BODY INIECTION FUEL INJECTOR RESISTANCE ...... 1.42 TO 2.0Q WHEN

. . o MEAS_URED BETWEEN

™ o 20°C and 50°C

IDLE SPEED IS CONTROLLED BY THE ELECTRONIC CONTROL MODULE. WHEN ENGINE 15 WARM, IDLE
1 SR-E-ED:;..SHOUL_D:BE_ WITHIN 50 REVOLUTIONS PER MINUTE* OF DESIRED IDLE SPEED.

' { ©SEETECH 1 SCAN DATA VALUES. ,

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 5-1

5. TORQUE SPECIFICATIONS

1.7L THROTTLE BODY INJECTION

TORQUE SPECIFICATIONS
THROTTLE BODY INJECTION ATTACH. BOLT/STUDS .. 17.0 N-m (12 Ib. f1)
FUEL LINE NUTS AT .CONNECTION POINT TO o
.'_I'HR_OTTLE BODY INJECTION ASSEMBLY _27.0 N-m '(_20 Ib. ft) |
FUEL LINE NUTS AT FUEL FILTER 270 N-m (20 1b. ft)
FUEL PRESSURE REGULATOR COVER .. " e ' 25 N-m (22 Ib. in.)
FUEL METER BODY-THROTTLE BODY 6.0 N-m (53 Ib. in.)
THROTTLE BODY WIECTION FUEL INLET NUT 270 N-m (20 1b. ft.)
THROTTLE BODY INJECTION FUEL OUTLET NUT 27.0 N-m (20 Ib. t)
THROTTLE POSITION SENSOR 2.0 N-m (18 [b. in.)
IDLE AIR CONTROL VALVE 5 Nem (13 Ib.in)
" TUBE MODULE ASSEMBLY ovvrrrs RSN GO 3.0N-m (28 Ibiin)
INJECTOR RETAINER SCREW SR i BN (2816, i)
COOLANT TEMPERATURE SENSOR - 1MON-m (1010, fr)
INTAKE AIR TEMPERATURE SENSOR 114.0 N-m (10 1b. ft)

SPARK PLUGS 15.0 N-m (11 Ib. ft))

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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6._ SPECIAL TOOLS o © 1.7LTHROTTLE BODY INJECTION

Speclal dlagnostlc service tools that are mentioned in this semce manuai and
described below are available for worldwide distribution from:

Kent-Moore

SPX Corporation

29784 Little Mack

— - Roseville, Ml 48066-2298

i : - - 1-800-345-2233

o 1 - . Monday through Friday

- -7 ..'8:00.a.m. through 8:00 p.m. EST
e . . Telex: 244040 KMTR UR

-_ Fax: 313-578-7375

_ VOLTMETER—-Voltage posmon V measures magnitude
: \ :  of voltage when connected in parallel to an existing
circuit. A dlgltal ‘voiltmeter with a 10 megohm input
impedance is used: because this type of meter will not
load down the circuit and. result in faulty readlngs
- Some circuits. requure accurate low resistance. Direct |
: Current Voltage measyrei selectlon V is used for
'- most automotnve measu! _'m : :

AM_ME_T_E_E—When used -as an ammeter. this meter

accurately measures extremely low current fiow. 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 automotivé measurements.

1 _:M_M_E__E_R—Measure"'ent selectlon ~Q~ measures |
' resustance of ;m:ult : r.in ohms. Refer to meter |

. Zero dnsplay in all ranges mdncates a short circuit.
» An intermittent connection in a circuit may be

“"“"""ﬂ, oA

indicated by a digital reading that will not stabilize
on the circuit.
FREQUENCY—Position Hz measures frequency of ACor
- pulsed DC voltages.
K

| TEMPERATURE—Position °C °F, measures temperature '
1 ._":-_.usmg the mcluded thermocouple probe. .

W——Posmon A° % measures dwell
-or duty cycle of pulse with’ modulated signals.

DIGITAL MULTIMETER

P : ENGINE SPEED—Position RPM measures engine speed.
£ J 39689-78 See meter sample for symbol. 129192
' NS 14431

e ' Special Tools (1 of 4)

VAZ SERVICE MANLUAL THROTTLE BODY INJECTION NivA
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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 throttle

—f
N body fuel injection system at the outlet fitting of
\\-5) the fuel filter.
J 38970-V
INJECTOR CIRCUIT TEST LIGHT
. Used for testing fue! 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
J 34730-2A

TECH 1 DIAGROSTIC 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 i_niecﬁon system.

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 35616-V )
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.
126792 NS

Special Tools (2 of 4)
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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.

EXHAUST OXYGEN SENSOR WRENCH
. Used to remove and install the oxygen sensor which is
‘used on this system.

FUEL INJECTOR TESTER KIT
Connector harmess adapters from twist lock connector
.- +Throttie Body Injector, 700 Injector (J.39021-30)
~ * Port Fuel Injector () 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. ' S

Used to test idle air control motors for correct func-
tioning and proper response to commands.

{ DLE AIR CONTROL SYSTEM MONITOR:

™
. A : : o —_— 4-28-93
- . J39763/CT1222DM .| o : L NS 14435
o ' ‘Special Tools (3 of 4)
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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.

1 39745
1 VACUUM PUMP WITH GAGE
Use the gage to monitor manifold engine vacuum
and use the hand pump to check vacuum sensors,
solencids and valves. :
J 35555

UNPOWERED TEST LIGHT
Used in checking wiring for a complete circuit,
short to ground, or voltage.

248

COMPLETE KIT
139808
4-28-93
NS 14373
Special Tools (4 of 8)
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