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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-1

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", uded
“General Description and System Operation,” is & 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 chars 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.
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2-2 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

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 procedurés 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 to.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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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-3

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 1o 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 tight 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.

0C 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 2 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 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 sel{-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 suspected 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 tem “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-
e¢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 intermittent 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 -

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-5

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 NQOT 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, Of 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 récennecting 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 “Fl: 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

r minue

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 "DIAGNOSTIC 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 1o 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

w parts may’ happen N

D:agnosuc chants’ mcorporate dlagnosm procedures

S 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/Senial Data Stream with a Tech 1 “Scan”
tool. Information on this (ool and the meaning of the
various displays can be found in the succeeding
paragraphs. Typical data readings under a particular
operating condition can be found in: Section

*2.9A”, “Diagnostic Charts™ - Tech 1 “Scan” Tool

. '_.__.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 ol com-
paring operating parameiers of a poorly operating
engine with a known good one. For example, a sensor
may shift its value but not set a code. Comparison with a
known good vehicle may uncover this problem.

The “Scan” 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 “Sean™ tool at a very fast rate, and
the display on the tool can update quicker than a digital
voltmeter. The “Scan” 100! allows a mechanic 1o manip-
ulate wiring hamesses or compenents under the hood
while observing the “Scan” readout. This can help in
locating intermigient 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” w00l 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 1o 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 {0 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 1o 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
Lthe 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 ol '

. 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 functigning 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 potentiomeler 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 moniters 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" together.)

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 started the temperature should rise steadily o
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 altitude, 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 io
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 t0 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*

MISCELLANEQUS

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 AN -

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 e ol
Located near electronic s
i controf module O g;A gs‘& '1 SA O
77 RED :
i R NLL 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
__ ¥ |- 15 PINK/BLACK ~ —d
" I/P CONNECTOR T
= A I BIWHITE —— <'§""‘—"""/\"-""|TACHDMETERI
B }— 86 PINK/BLACK
[ : — 39 GREEN/WHITE- D4
jo. ~ 40 BLACK/WHITE = - DS
1t : 42V[0LET!WH[TE ——dl 85
(3 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 INPUT 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 (2 | 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 A 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 VENICLE SPEED SENSOR
L
- o
27 PINK/BLACK  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
: A | COOLANT TEMPERATURE
ENGINE COOLANT ' 31 YEULO 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 b= 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
ADIUSTMENT e .
POTENTIOMETER - -
9-15.92
NS 15203

Engine Management System Wiring Diagram 1.71. Throttle Body injection NIVA (3 of 5)
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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 o ki
PINK/BLACK LVEHIC.LE SPEED SENSCRJ
82 PINK/
K
Py BLAC
S\ 77 RED . :
MAXIFUSE s l 4
' p INTAKE MAKIFOLD
g 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

Engine Management System Wiring Diagram 1.7L Throttle Body Injection {4 of 5}
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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 iMele se pie e AIR CONDITIONING
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*

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 PINKS
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 AT PINK/
SENSCR & THROTTLE BLACK
POSITION SENSOR GROUND.
o o= ELECTRONIC CONTROL A2 BROWN
MOLULE GROUND
DCVOLTAGE
IGN ENG. WIRE
“ON*" RUN CIRCUT PIN COLOR
B+ B+ BATTERY + {POWER SUPPLY) B1 RED
NO CONMECTION 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
NO CONNECTION B?
“OFF7l  pr 0+ AIR CONDITIONING REQUEST Bg GREEN
“oNT]  or B+ INPUT SIGNAL
NO CONNECTION B9
NO CONMECTION B10
NG CONNECTION BN
B [1-SVOLT | 1-5VvOLT | OCTANE ADJUSTMENT B12 GREEN
INPUT SIGNAL

10-1-92
NG 14227

Figure 2.7-1 ECM Connector Terminai End View 1.7L Throttle Body Injection NIVA (1 of 2}
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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 y
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/
_ : OUTPUT - . -] 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
saconds, 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 minning, 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 ignition 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 :i 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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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 unning 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.” I 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 10 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 Conditoning Request” input
voltage at terminal "B,

NO CONNECTION
NO CONNECTION
NO CONNECTION

FUEL INJECTOR CONTROL - The voluage at

_this terminal comes through the injector which is

connected 1o +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

CONTENTS

Diagnostic Charts Defined ........ccccoeeiiiiiiecenrenn. SSIONIUNDRRURTRY TP S —
Tech 1 “Scan” Tool Typical Data Value ... semsistsesssssssassssassssas
Electronic Control Module Diagnostic Codes ....iimnmmimmin e
Chart A - Diagnostic Circuit Chedk .. essmirerssseresrisssansenseres
Chart A-1- No “Check ENGINE” LIGhT .o iciriecnrervrerinresssmresssnissstissesssars sasassasansassasersnasse
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 ..c.eec.coecioeresiinssreraesssssssessesssesssar renesererarasens

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

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

Chart. A7 - Fuel System DIiagnosis .......cwi it bueesistussitinssssissesmsisesssssssasssnesasssas eeenesarrenens
Code 13 - No Oxygen Sensor Signal ............ ... eeeeeesi e s s nsebtaesasstresrasneberen e arnserasase
Code 14 - Coolant Temperature (Signal Voltage Too Low) .....cccemuunn rranrersiressseerssinrrian
Code 15 - Coolant Temperature (Signal Voltage Too High) ....cconvrnvnrvninninssnisecennens
Code 21 - Throttle Position (Signal Voltage Too High) ....cceermeieeciicincrnenresmeneencneas
Code 22 - Throttle Position (Signal Voltage Too LOw) ...

[ 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) ..cvviiieeriisiinrisnnensas
Code 35 - 1A SPEEA EFTOF iiiiiiiriiiicicriett i e versrsssesassssasesasressensasssniasarassasaassnnassssanese
Code 42 - Electronic Spark Timing Control Circuit Problem ......cccoinimvnnriniiicirirensens
Code 44 - Lean Exhaust INAICAtION .cvvvvrrieernenvirenenrenns Netessseaseesesieieretrastesnenserssenatanssesnsnsanen
Code 45 - Rich Exhaust Indication .........ovvivniininsisiininnieenan renesenrersasteastranenrasereeaser -

Code 51- Calibrator Error ...
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 ... eiinciiinaiimsnnesmmsmesensees
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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 & shor pause, then a
number of flashes representing the second digit; followed by a longerpa dicating the endof 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
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£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 ]
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_ 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 displzyed. |

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 Systern 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 oo on T gnition “ON.Y and engine not ransing. 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- alues. ' o

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

-+, operating vehicle. Theignit Lo I N ANt
- should be performed first as this may I¢adio a 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
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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-00

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

' o - PER HOUR . N

S

{evstemvortage - | - vours  f 0 1is-te0 o[ 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 L] S smannemcme o

1.2

OXYGEN'SENSOR CYESING, CYES ;
READY N SRR O 4 - ] ENGINE

'$HOULD REMAIN YES’ AFTER STARTING

EXHAUST GASES | mcrmean | ean VARIES WITH OXYGEN s'msoﬁ"é '
: s 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 - . N ¥ 2 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 eoovolt l1ovolTTo 42 voLt
1 DEGREES | .0°7O-8° |, 0°T0 8 i
1 EVAPORATIVE 1 o-100% - '
| 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 .

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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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 svoLr 3
front face view _ DIAGNOSTIC TEST ' i
Te © TERMINALINPUT ' 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 N4 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 (0] 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 scrvice 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,

Codg 12 at Icast three iimes

. -':_.Codc 12 means lhcré is i 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 15 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 conteol 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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'_ENG’n{;E:’MAHAG’EMIEm SYSTEMS 1.7L THa'o_ﬁLE‘B"_oDY INJECTION 2-37

| 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 {SLACK/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 —3 812 )¢\ ecrmonic conTrot
....... A ' 52 54 BROWN —1 D1 ] MODULE GROUND
™ Attaches to engine ilr BROWN :
1 MAXIFUSE | at ignition module :
_______ 4 . _bra(ket -----.----'--—-- LN A . SO
ey RO IR T
i ASSEMBLY LINE DATA 1 F VERICLE SPEED t
S 1 LNk connecrok ! seusoa !
) _— | S bbbl bl [ SR 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 a 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 refer 1o c:rclcd
nurnber(s) on the dlaonosnc Chart. .

- Step 1 checks the operauon of ine 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 N

]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 UIGHT THE TEST LIGHT?

s CHECK FORFAULTY CHECK ENGINE LIGHT SULB
s 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
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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— SVOLT
: 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: - N '

' 1, 'If “Check Engine” light is “ON,” but. 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" 1S 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 ASSEMBLY 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—— 64 BLUE —{ D16 L " g
DIRECT IGNMON e ' D9 1 : ._l :
SYSTEM_ _ o rueL - = @sucx : : S
 maector. I 019

CURRENT. UMITER_ v

CONTROL MODUL'E- I

y Clrcwt Descrlptlon

. Tech I “Scan“ tool -¢an cofmim

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 N :

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

H 3 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
3
E
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 TURK “OFF.”
DOES IT? ; e .
s .
. r - ——— ‘--1

. WIRES WHILE CRANKING. {A FEW SPARKS AND THEN NOTHING IS CONSIDERED
"NOSPARK.") .0 - . oo wnN
- §$ 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 LGHT | '

- {conmmugtorace20F3. |

~+ | 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

CHARTA-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 1o 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 e . :

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 _. S AT et bbbt [ =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.
-~ S 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 %
“|:® -WWATH A TESTLIGHT CONNECTEDTO GROUND, - ] ~ " TO QUICKLY. AND REPEATEDLY TOUCK TERMINAL “E” OF € PiN
1 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 ot 100 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 meeet 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 o T
T— ' IFUELSYFI'EM LAY
T2l I - INJECTOR
—] " oreen 4 PINK/ CONTROL
LA p 64 BLUE D16 I—o"s
DIRECT IGNITION ' o ._}
SYSTEM FUEL CI::
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
1.7LTHROTTLE 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 comect supply amperage value of 4 amps is
based on the jnjector.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 MODULE 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 | BATTERYS -
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.
1.7LTHROTTLE 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 ~
FCONTINUETO |
‘PAGE20FI |

-l

LS P L E

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 4+
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) y
VINTAKE MANIFOLD |
:_ HEATER RELAY J TARNK/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 1est 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




