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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-101

SURGES AND/OR CHUGGLES
Definition:  Engine power variation, under steady throttle or
cruise. Feels like the vehicle speeds up and slows
down, with no-change in the accelerator pedal.

PRELIMINARY CHECKS

Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.
e Be sure driver.understands air conditioning compressor operation in owner’s manual.
1o UseaTechl “Scan" tool 1o make sure readmg of vchicle Spccd sensor matches veh:cle

o oueex:
CHECK:

_ __Thcscgwundmrc_, cure
' __-'uppcrmosz “bolt. Tlus bolz 'Was pre

. specdomctcr
FUEL SYSTEM
e (HECK: Fuel pressure while condition exists, use¢ CHART A-7.
e CHECK: In-line fuel filer. Replace if dirty or plugged.
CHECK: - For proper xgmuon.systcm voltag outpu usmg spark tester § 26792 _(S‘I‘ 125)
CHECK: Spark plugs. Remove spark. plugs,-ctwck or wet plugs. cracks wca 1mpropcr gap
burned electrodes, or héavy deposits. Repalr or replace as noccssary
e CHECK: Formisfire under load. Use CHART C-4C.
| - CHECK: . Electronic contol. module clean, tight, and in their proper locations.

block on'the direct ignition system bracket
__ously uscd w© rem the: dlstrlbutor on a carbureted
engine. . - '

Alternator output voltage Repair if icss than 9 or more than’ 16.9 volts;

Vacuum lines for kinks or leaks.
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2-102 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

LACK OF POWER, SLUGGISH, OR SPONGY

_ (Page 10f 2)

Definition:  Engine delivers less than expected power.
Little or no increase in speed, when accelerator
pedal is pushed down part way.

PRELIMINARY CHECKS
e Perform the careful visval/physical checks as described at start of “Symptoms,” int this section.
Compare customer’s vehicle to similar unit. Make sure the customer has an actual problem.
Remove air filter and check air filter for din, or for being plugged, replace as necessary.

FUEL SYSTEM
CHECK: For contaminated fuel.
e CHECK: For resticted fuel filter, or improper fuel pressure, use CHART A-7.

~ IGNITION SYSTEM o
e CHECK: Proper ignition system voltage output with spark tester J 26792 (ST-125).
CHECK: Ignition timing. N
» CHECK: Proper operation of electronic spark timing.

EXHAUST SYSTEM
e CHECK: Exhaust system for possible restriction: Use CHART B-1.

SENSORS

o (HECK: Manifold absolute pressure sensor. Use CHART C-1D. Vacuum hose between engine and
manifold absolute pressure sensor for kinks or leaks.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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_ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-103

N LACK OF POWER, SLUGGISH, OR SPONGY
(Page 2 of 2)
Definition:  Engine delivers less than expected power.
- Little or no increase in speed, when accelerator
. pedal is pushed down part way.
b ENGINE MECHAN!CAL- -

|®» CHECK: Engine compression, Refer to Engme Manual
CHECK: Engme va.lve fming.. Rcﬁ:r to Eng'me Manual

i:": ‘CHECK: Engine for. propcr or worn: camshaﬁ. Rcfcr 10 Enginc Manual
T ADDITIONAL CHECKS

e C(HECK: - Electronic control module grounds for being clean, tight, and in their proper tocation,
. These ground wires secure to the engine block on the dmct 1gnmon system brackct

= uppermost bolt. _ \
oo b L he . CHECK: Aif condnﬁomngoperandn. Air ¢ fndmonmg clutch should cut out at w:dc open Lhron.lc
o pe  cHECK: Altcmatoroutput voltage. 'Repmr-lf less than9 or rnon: tha.n 16 9 voits

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-104 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

DETONATION/SPARK KNOCK
{Page 1 of 2)

knocks that chiange with throttle opening.

Definition: A mild to severe ping, usually worse under
' accelération. The engine makes sharp metallic

PRELUMINARY CHECKS
Perform the careful physicalfvisual checks as described at start of “Symptoms,” in this section.
Make sure the customer has an actual problem.
Remove air filter and check air filter for dirt, or for being plugged, replace as necessary.

* COOLING SYSTEM

s CHECK: Forobvious overheating problems. .
¢ CHECK: Low engine coolant '
e CHECK: Loose water pump belt.
e CHECK: Restricted air flow to radiator, or restricted water flow thru radiator.
e CHECK: Faulty or incorrect thermostat
* CHECK: Correct coolant solution.
_ 'SENSOR
e CHECK: Coolant temperature sensor, which may have shifted in value.
~Compare coolafit iempeérature sénsor resistance to the “Diagnostic Aids™ chart on Code
14 or Code 15 chart ' . o
FUEL SYSTEM
e CHECK: Fuel pressure, use CHART A-7.
e (HECK: For poor fuel quality, proper octan¢ rating.

NOTICE: If Tech 1 “Scan” tool readings are normal (see TECH 1 “SCAN" TOOL TYPICAL DATA
VALUE list) and there are no engine mechanical faylts; fill fuel tank with a fresh and proper fuel for
vehicle and evaluate vehicle performance. '

OCTANE ADJUSTMENT POTENTIOMETER

As built at the factory this adjustment was initially set for premium octane fuel. If low octane fuel is
1o be used on a regular basis, it is advisable to readjust the octance adjustment potentiomerer. Use
CHART C-15.

THERMOSTATIC AIR CLEANER

Ensure that the thermostatic air cleaner functions properly. Check that the temperature actuated
damper moves away from “HOT AIR” position after the engine is fully warmed up. Use the Tech ]
“Scan” 100l to observe intake air temperature after the engine is fuily warmed up. At road speeds
the intake air temperature should be close to ambient air temperature.

WAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-105

DETONATION/SPARK KNOCK . -

I Definition: A mild to severe ping, usually worse under
A acceleration. The engine makes. sharp metallic
knocks that change with throtile opening.

(Page 2 of 2)

| IGNITION SYSTEM
|e CHECK: “Spark plugs forproper heat ranige.
ENGINE MECHANICAL
® CHECK: For carbon buildup. o
¢ CHECK: Forincorrect basic engine parts such as cam, heads, pistons, eic.
CHECK: For excessive oil entering combustion chamber : _' :
ADDITIONAL CHECKS
CHECK: For comect engine calibrator (see Service Bulletins).
CHECK: For intake manifold electric heater should be “OFF" with the engine fully warmed up.
Use Tech 1 to display “MANIFOLD HEATER"” “ON/OFF" status.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-106 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

HESITATION, SAG, STUMBLE
Definition: Momentary lack of response as the accelerator is pushed
down. Can occur at all vehicle speeds. Usually mest severe
when first rying to make the vehicle move, as from a stop
sign. May cause the engine to stail if severe enough.

PRELIMINARY CHECKS

o Perform the careful visual/physical checks as described at start of “Symptoms,™ in this section.
SENSORS
e CHECK: Throtile position sensor. Use CHART C-1H.
CHECK: Manifold absolute pressure sensor response and accuracy. Use CHART C-1D.
e CHECK: For kinked or leaking vacuum hose between engine and manifold absolute pressure
Sensor. .
IGNITION SYSTEM
e CHECK: Spark plug wires for being faulty. '
s CHECK: Spark plugs for being fouled.
e CHECK: Open ignition system ground, reference low circuit.
- EVAPORATIVE EMISSIONS
e CHECK: Evaporative emissions storage canister system. Use CHART C-3.
FUEL SYSTEM

e CHECK: For restricted fuel filter or improper fuel pressure. Use CHART A-7.

ADDITIONAL CHECKS
e CHECK: For correct engine calibrator (see Service Bulletins).
e CHECK: Altemator output voltage. Repair, if less than 9 or more than 16.5 volts.

1563
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ENGINE MANAGEMENT SYSTEMS 1. 7L THROTTLE BODY INJE(_TION 2-107

it |

CUTS OUT MISSES
- Definition:  Steady pulsation or jerking that follows engine speed, usually

more pronounced as engine load increases. The exhaust has a
steady spitting sound at idle or low speed.

‘PRELIMINARY CHECKS _
| « Perform the careful visual/physical checks as described at start of “Symptoms,” in this section.
IGNITION SYSTEM

* CHECK: Forcylinder miss by:
1. Stan engine, allow engine to stabilize then disconnect idle air control motor. Remove
- one spark plug wire at a time, using insulated pliers.

o : 2. If there is a revolutions per minute drop, on all cylinders {equal to within 50

revolutions per minute), go to “Rough, Unsmblc Or Incorrcct Idlc. Stallmg
symptom. Reconnect idle air control motor.

3. If there is no revolutions per. minute _dmp on one or more cyhnders. or excesswe

- variation in drop, chieck for : p n the suspected cylinder(s) with J 26792 (ST-125)
oo - Spark Tester. If no spark; use CHART C4. If there is spark, remove spark plug(s) in|.
e ' ﬂlesccyhndcr(s)mdchcckfor -

- Wc'ar

- - Improper Gap

v ~ Bumed Electrodes
- Heavy Deposits
* CHECK: Forexcessive spark plug wire remstancc
- | NOTICE: Ifthe previous chccks did not- ﬁnd the problcm

— Visually inspect ignition system “for- moisture, dusz cra.cks burns etc. Wn.h engme runmng
spray plug wires wuh fine water mnst o check for. shorts .

- FUEL SYSTEM
* CHECK:  For contaminated fue! of restricted fuel filter or incorect fuel pressure. Use CHART A-7.

ENGINE MECHANICAL

o ”C'HE_C_K: For pmpcr valve- ﬁmmg Rcmove rocker cover:: Check for wom rocker arms, broken or
S weak valve springs, wom camshafi lobes. ‘Repair as necessary. Refer 1o Engine Manual.

. ¢ C(HECK: Low compression. Perform compression check. Refer to Engine Manual.
CHECK:  Intake and exhaust manifoid passages for casting flash.

— VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



2.108 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

POOR FUEL ECONOMY
Definition:  Fuel economy, as measured by an actual road test.
is nioticeably lower than expected. Also, economy is
noticeably lower than it was on this vehicle at one

time, as previously shown by an actual road test.

PRELIMINARY CHECKS

« Perform the careful visual/physical checks as described at start of “Symptoms.” in this section.
« Check air cleaner element (filter) for dirt or being plugged.
» Visually (physically) check: Vacuum hoses for splits, kinks, and proper cONAECtions.
e Perform “Diagnostic Circuit Check.”

— s air conditioning “ON" full time?

— Are tires at correct pressure?

—  Are excessively heavy Ioads being carried? .

—. ' Is acceleration too much, too often? :
NOTICE: Suggest owner fill fuel tank and recheck fuel economy.

o CHECK: | gnition wires for cracking, hardness, and propet connections.

IGNITION SYSTEM

e CHECK: Spark plugs. Remove spark plugs, check for wet plugs, cracks, wear, improper gap,
burmned electrodes, or heavy deposits. Repair or replace as necessary.

FUEL SYSTEM
e CHECK: Fuel pressure, use CHART A-7.

COOLING SYSTEM
CHECK: Engine coolant level.

CHECK: Engine thermostat for faulty part (always open) or for wrong heal range. Observe Tech 1
“Coolant Temp™ with engine fully warm at road speed.

_ _ ADDITIONAL CHECKS
e CHECK: For correct engine calibrator inistalled in electronic control module. Observe Tech i
: “Calibration ID." : .
e CHECK: For proper calibration of speedometer.
e CHECK: For dragging brakes.

OCTANE ADJUSTMENT POTENTIOMETER

{f premium octane fuel is being used, use Tech 1 to observe “Octane Adjust.” With premium octane fuel
the "“Octane Adjust” value displayed on Tech 1 should be 0°. Use CHART C-13.

SENSORS

e CHECK: Coolant temperature sensor Or air temperatuse sensor which may have shified in value.
Compare coolant emperature sensor resistance 1o the “Diagnostic Aids™ chart on Code
14 or Code 15 chart.

e CHECK: Manifold absolute pressure sensor. Use CHART C-1D.

158
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-109

ROUGH,

| Definition:

UNSTABLE OR INCORRECT IDLE, STALLING
(Page 1 of 2)

The engine runs unevenly at idle. If bad enough, the vehicle may

shake. Also, the engine idle speed may vary (called “hunting”).

Either condition may be severe enough to cause stalling. Engine
idies at incorrect speed.

o Perform the careful visual/physical checks as descnbed at start of “Symptoms,” in this section.

—x
PRELIMINARY CHECKS

o CHECK:
» CHECK: Coolamt [cmperatu.rc sensor - Using a chh 1 “Scan“ tool, cornpare coolant temperarure

e CHECK:

SENSORS
Throttle posmon sensor - Use CHART C-1H.

-with ambient temperature on a cold: cngmc

~ 'If coolant tcmpcramrc rca.dmg 2°C grcazcr than Or less than amblent air tempcraturc
Check for high resistance in coolant tcmpcramrc sensor circuil or sensor itself.
Comparc ms:stam:c valuc to “D:agnosuc Aijds" on Codc 14 and Code 15 chart

'vlamfold absolutc pressure sensor resporise and accuracy, manifold: absolute pressure |-
sensor vacuum hose, use CHART C-1D,

| o FUEL SYSTEM

e CHECK: Evaporauve Emission Control Systcm Use CHART C-3.

- CHECK:

:-Visually check. mjcctor and. !ﬁfbt:lc body m_]ccu(;n asscmbly for. fuel leakage. Refer to

¢ (CHECK:

Injector for leaking. Energxze fuel systesn by enher mrmng the 1gmuon kcy to the “ON”
~ position ‘which’ w1ll prcssunzc the fuel system: for 2 sccom:ls or:by. app!ylng battery

CHART A-7 “Fuel Systcm Diagnosis."”
Fuel pressure, use CHART A-7.

s CHECK;

e CHECK:

IGNITION SYSTEM
Ignition system for: ) .
= Proper ignition voitage output with spark tester J 26792 (ST-125).

« Spark plugs; wet plugs, cracks wear, improper gap, bumed electrodes or heavy
deposits.

— Spark plug leads/wires for excessive resistance.
— Bare and shorted wires.

-~ Crankshaft sensor resistance and connections.
— Loose ignitdon coil connections.

For misfire at idle. Use CHART C4B.

VAZ SERVICE MANUAL THROTTLE BODY INJECTICN NIVA
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2-110 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

160

ROUGH, UNSTABLE OR INCORRECT IDLE, STALLING
' (Page 2 of 2) ' '
Definition:  The engine runs uneverdy at idle. If bad enough, the vehicle
: " may shake. Also, the engine idle speed may vary (cailed
“hunting"). Either condition may be severe enough to cause
stalling. Engine idles at incorrect speed.

L

CHECK:
CHECK:
CHECK:

NOTICE: Use Tech 1 “Scan” toot to determine if electronic control module is receiving air conditioning
tequest signal. If problem exists only with air conditioning “ON,” check air conditioning system for
overcharge or undercharge of R12 refrigerant system.

CHECK:
CHECK:

CHECK:

ADDITIONAL CHECKS
Vacuum leaks can cause higher than normal idle speeds.
idle air control operation, use CHART C-2C.
Electronic control module grounds for clean. tight, and in their proper location. These
ground wires secure to the engine block on the direct ignition system bracket uppermost
bolt. This bolt was previously used to retain the distributor on a carbureted engine.

Battery cables and ground straps should be clean and secure. Erratic voltage will cause
idle air control to change its position, resulting in poor idle quality. -

Idle air control valve will not move, if system voltage is below 9 or greater than 16.9
volts, o :

Crankcase ventilation system for proper op't_:'_r'atioh' (see: CHART C-13).

CHECK:
CHECK:

ENGINE MECHANICAL

For broken motor mournts.
Perform a compression check. Refer to Engine Manual.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA




ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-111

o
EXCESSIVE EXHAUST EMISSIONS OR ODORS
= Definition:  Vehicle fails an emission test. Excessive odors do
' not necessanly indicate excessive emissions.
& : PRELIMINARY CHECKS
« Perform “Diagnostic Circuit Check.”
‘:'" o [f EMISSION TEST shows excessive carbon monoxide and hydro carbons check ttems which cause

vehicle to run RICH. Make sure engine is at normal operating temperature.

o IFEMISSION TEST shows excessive oxides of nitrogen check items which cause car to run LE AN
o~ 0r 100 hot.

= | | ssnsons \
- L CHECK "Manifold absolute pressure sensor - Use CHART C 1D w0 chcck lhc mamfoid absolute
) _-pressure sensor. B :
‘; } N NOT!CE If the Tech 1 “Scan” tool mdlcales a very h:gh coolant temperature and the system is running
LEAN:
Check the cooling system and cocling fan for proper operation.
- FUEL SYS_TEM
i : | |+ CHECK: For proper fuel cap..

CHECK Fuel pressurc use CHART A- 7

| NOTICE If test shows excessive OXIdCS of mtrogen check uerns whlch cause vehlcle o Tun LEA\' or|
‘Jeohot. -

_CHECK: Ca.mster for fuel 1oadmg Rcferto CHART C 3

IGNITION SYSTEM
4 o CHECK: Ignition system for:
f’ ' - Proper ignition voltage output with spark tester 1 26792 (ST-125).
: — Spark plugs, wet plugs. cracks, wear, 1mpmpcr gap. bumed cleczrodes or heavy

deposits.
— Spark plug leadsfwlres for excesswe re51stance
_ . _ —_ Bare and shorted wires.
| L : | — Crankshaft sensor resistance and connections.
+ -~ Loose ignition coil connections.

ADDITIONAL CHECKS
o CHECK: Forvacuum leaks.
s CHECK: Carbon build-up in combustion chambers.
s CHECK: Crankcase ventilation system for proper operation (see: CHART C-13).

= VAZ SERVICE MANUAL THROTTLE BODY INJECTION NivA




2-112 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

DIESELING, RUN-ON

Definition:  Engine continues to run after kev is tumed
“off,” but runs very roughly. [f engine runs
smoothly, check ignition switch and adjust-
ment, and short (o voltage on ignition switch
voltage input circuit.

Perform the careful visual/physical checks as described at start of “Sympioms,” in this section.

PRELIMINARY CHECKS

CHECK: Injector for leaking. Energize fuel system by either tuming the ignition key to the “ON"

FUEL SYSTEM

position which will pressurize the fuel system for 2 seconds or by applying battery
voltage 1o the fuel pump test terminal. (Assembly line daia link terminal “G™.) Applying
battery voltage will force the fuel pump to run until the battery voltage is removed.
Visually check injector and throttle body injection assembly for fuel leakage. Refer to
CHART A-7 “Fucl System Diagnosis.” .

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-113

Definition:  Fuel ignites in intake manifold, or in |.

BACKFIRE

exhaust system, making a ioud
popping noise,

_ PRELIMINARY CHECKS
¢ Perform the careful visual/physical checks as descri’bed at start of “Symptoms.” in this scetion.

IGNITION SYSTEM
¢« CHECK: Properignition coil output voltage with spark tester J 26792 (ST-123).

¢ CHECK: Spark plugs. Remove spark plugs, check for wet plugs, cracks, wear. improper gap,
bumed electrodes. or heavy deposits, repair or replace as necessary.

» C(HECK: For defective insulation on the spark plug wires or boots. This would allow high voltage
arching 1o engine parts, mostly noticeable duning acceleration.

¢ CHECK: Forexcessive spark plug wire rcmstancc

e . CHECK: For crossﬁrc be[ween spark plug w1res (proper routing of plug wires). Refer 10 Engine
Manual - .

ENGINE MECHANICAL

* CHECK: Perform a compression check. Refer to Engine Manual.

- ]e . CHECK: Vilve ummg Remove. rockar.cover. Check for wormn rocker, arms. broken or weak valve
.. springs,wom camshaft lobes or mlsadjusted valve clearances.

|+ CHECK: intake manifold gasket for vic
e CHECK: Intake and cxhaust mamfolds

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-114 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

CHART B-1

CHECK AT OXYGEN SENSOQOR:

1. Carefully remove oxygen sensor.
illustration}.

compound or equivalent prior to re-installation.

RESTRICTED EXHAUST SYSTEM CHECK

1 BACK PRESSURE GAGE *
2 OXYGEN SENSOR (02S)
3 EXHAUST MANIFOLD

75 3338-6E

DIAGNOQSIS:

observe the exhaust system backpressure reading on the gauge.

failure.

2. I the pressure exceeds 1 1/4 psi {8.62 kPa), a restricted exhaust system is indicated.

2. Install exhaust backpressure tester {BT-8515-V) or equivalent in place of oxygen sensor (see

3. After completing test described below, be sure to coat threads of oxygen sensor with anti-seize

1. With the engine at normal operating temperature and running at 2500 revolutions per minute,

3. Inspect the entire exhaust system for a collapsed pipe, heat distress, or possible internal muffler

4. [ there are no obvious reasons for the excessive backpressure, 2 restricted cataiytic converter should
be suspected, and replaced using current recommended procedures.

4-26-93
NS 14689
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-115

This electronic control module symptoms chart is for use with a digifal voltmeter to further aid in
diagnosis. The voltages you get may vary due to low battery charge or other reasons, but they should be

ELECTRONIC CONTROL MODULE PiN CONNECTOR “A“ SYMPTOMS CHART

very close.

BACKPROBE CONNECTORS ONLY!

24-PIN A-B CONNECTOR

AS

THE FOLL 1IN NDITION TBE T BEFQRE TESTING:
e Engine at operating temperature ¢ Engine idling (For “Engine Run” column)
e Diagnostic “test” terminal not grounded e Tech 1 “Scan” tool not installed
& Air conditioning "OFF” :
s Digital voltmeter “—~ (negative) lead corinected to a good clean ground point.
. .  COMPONENT/. - JmiaNORMALVOLTAGE | _ -
R . COMNECTOR & ENG.. | CODES POSSIBLE SYMPTOMS FROM
. PINFUNCTION CANTTY. ©mON FFEC C_ FAULTY GRQUIT.
AT FUELSYSTEM . "} 6 START, SEE CHART A7 PUMP RUNS
“RELAY CONTROL . RELAY 2" © ALL THE TIME (11) . '
Jar no cONNECTION o _
1a3 puse wiDtH GREEN/ * CANSTER *3* or . e NONE | FUEL LOSS OR FUEL VAPGR ODOR, POOR
MODULATOR YELLOW IDLE, $TALUNG, POOR DRIVEABIITY.
CANISTER CONTROL
A4 NO CONNECTION
- AS _TC-HE'CK'EN.GIN_E'. o B+ . | NO CHECK ENGINE LIGHT (8), UGHT “ON"
© " LIGHT CONTROL L p NB - s “ALL THE TIME, DOES HOTFLASH COOES * -
. : 7] 70y SEE "DIAGNOSTIC CRCUIT CHECK.”
JGNITONSWITEH T TANK NITH " B+ [N 535 7] NG START, NO CHECK ENGINE UIGHT. NO
VOLTAGEINPUT - . ¥ : SERIAL DATA (B), FUSE BLOWNIO)L SEE . |
SIGNAL - _ { “*DIAGNOSTIC CIRCUIT CHECK™. - © * '
S L -] o PINTBT * ENGINE WILL NOT-STOP RUNNING. (11).
1. CONNECTOR PIN “B* A I A
|47 MO coNNECTION _ .
A3 SERIAL DATA ORANGE ASSEMBLY UNE 25 | 25 NONE | NO ASSEMBLY LING DATA LINK ORWILL
COMMUNICATIONS : DATA UNK*M* VARYING | VARYING NOT FLASK CODE 12 {8). S
' SEE “DIAGNOSTIC CIRCUIT CHECK.”
[as pracnosTic BLAQK ASSEMBLY LINE 5 5 NONE | NO ASSEMBLY LINE DATA LINK CRWILL
“TEST* TERMINAL WHITE DATA UNK*8* . NOT FLASH CODE 12 (8). -
NPUT SIGNAL N | rLasHEs CODES, HIGHSPEED-FANIS ON. .|
- o _ _ - _ i 1- (10, SEE *DIAGNOSTIC CRCUIT CHECK."
“Tar0 VEHICLE SPEED GREEN | = VEHICLESPEED - | . -VARIES | VARIES 28 | ENGINE MAY STALL AT COASTDOWS,
1 . inpuTsiGrAL . SENSOR 72" . o o L 1| TECH 1 SCAN VEWICLE SPEED DOES NOT
S - S H SPEEDQMETER (3, 11). '
arncoouant CUMNKE . COOLANT - = 1o oen | 18:7] IGHIDLE, ROUGH IDLE, HARDTO START;
. TEMPERATURE © RLACK TEMPERATURE . . 21.®. | POORPERFORMANCE, EXCESSIVE.
ANG THROTTLE TN SENSOR "A* . 1 EXHAUST EMISSIONS (3).
- POSITION SEASOR THROTTLE POSITION. '
GROUND . : X - SENSOR "8~ _
tarz eLecTrONC BROWN ASSEMALY UNE o Qe NONE | "A12" AND “O7* OPEN - NO START {8}
CONTROL MODULE ' DATALINK "A" POOR GROUNDS - POOR PERFORMANCE.
GROUND. - SEE “DIAGNOSTIC CIRCUIT CHECK.
1 Battery voltage for first two : 4 Varles. With ignition “ON" reads "9 open/Grounded circuit:
© seconds, after ignition is turmed barometric pressure. With engine 10 Grounded circuit
_ -"D':«l" wrth%ut.cr_ankiwhe engine. : ;un&mg.nnaldungmhad 11 Shortto «12volts.
2 When vehidé is stopped, voltage 5 oltage will vary with engine ‘than 0,50.volts, '
% will be either less than 1 volt o revolutions per minute. Less than DoBYOT=
greater than 10 volts; depending & Dapending on octané adjust s Less than 0,10 voits.
upan position of drive wheels. When otentiometer trim. i . . ccles ©
vehicle is moving, voltage will vary 7 ry voltage (B +) with engine rer= Ajr Conditioning Vehicles Only
depending upon vehice speed. wam.
3 Varies with temperature. 8 Open. B+ Should equal battery Wlugeé §7-92
' NS 14374

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-116 ENGINE MANAGEMENT SYsTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC CONTROL MODULE PIN CONNECTOR “B” SYMPTOMS CHART
24-PIN A-B CONNECTOR “
This electronic control module symptoms chart is for use with a digital voltmeter to further aid in
diagnosis. The voltages you get may vary due to low battery charge or other reasons, but they should be
very close. %
BACKPROBE CONNECTORS QNLY! _ )
THE FQLLQWINQ CONDITIONS MUST BE MET BEFORE TESTING: '
¢ Engine at operating temperature @ Engine idling {For "Engine Run” column) -
e Diagnostic “test” terminal not grounded o Tech 1 “Scan” tool not installed
#® Air conditioning “QFF" .
® Digital voltmeter “—" (negative) lead connected to a good clean ground point.
COMPONENT/ NORMAL VOLTAGE
WIRE CONNECTOR! IGN, ENG. CODES POSSIBLE SYMPTOMS FROM
PIN FUNCTION COLOR CAVITY “ON* RUNNING | AFFECT. FAULTY QRCUIT
It BATTERY + RED ELECTRONIC Be B+ NONE | FUSIBLE LINK BLOWN, RO START (10},
{POWER SUPPLY) CONTROL IF “C167 AND “B1~ OPEN, NO START -
MODULE “B1- o o SEE *DIAGNOSTIC CIRCUIT CHECK, " |
le2 NO CONNECTION _ _ o S
B “CRANKSHAFT BLAGK/ &PIN s (R NONE { MAY HAVE POOR PERFORMANGE, - __
REFERENCE LOW -~ RED CONNECTOR "F* _ FLICKERING CHECK ENGINE LIGHT {3),
o : NO START, PGSSIBLE IGNITION MODULE
_ DAMAGE (11). - ' L
84 NO CONNECTION
BS CRANKSHAFT PURPLE? 6-PIN 0* 10 (6) NONE | NO START (9. SEE “DIAGNOSTIC e
REFERENCE INPUT SIGNAL WHITE CONNECTOR "E” CIRCUIT CHECK.".
85 NO CONNECTION
B7 NO CONNECTION iy
BE AIR CONDITIONING GREEN HIGH-SIDE “OfF" g 0+ NONE | NO AIR CONDITIONING (9) 3£E CHART €70
REQUEST INPUT HIGH-PRESSURE “ON" 0* B« AIR CONDITIONING RUNS CONTINUOUSLY
. SIGNAL ) § . SwiITCH : _ : (. x
89 _NQ CONNELCTION : S
R1C NO CONNECTION
B11-NO CONNECTION - .
|8tz ocrane apust | GREEN OCTANE ADIIST 54 SPARK KNOCK
INPUT SIGHNAL PIN =17
1 Battery voltage for first two seconds, atter ignition is tumed “ON" —
without cranking the engine.
2 When vehicle is topped, voitage will be either less than 1 volt or 24-PIN A-B CONNECTOR
greater than 10 voits; depending upon position of drive wheels. When :
vehicle is moving, voltage will vary depending upon vehicle speed.
3 Varies with temperature. _ - o )
4 Varies. With ignition "ON~ reads barometric pressure. With engine - 5
running, reads engine load.
5 Voltage wiil vary with engine revolutions per minute. o
6 Depending on octane adjust potentiometar trim. BACK VIEW OF CONNECTOR
7 Battery voltage (B +) with engine warm. _
8 Open, ——
9 Open/Grounded circuit.
10 Greunded circuit,
11 Shortto +12 voits. -
*  Less than 0,50 valts, -
**  Less than 0,10 voits.
*=** Air Conditioning Vehicles Only ]
B+ Should equal battery voltage. 6.27.92 ——-
NS 14375
VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA o
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- _ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-117
- ELECTRONIC CONTROL MODULE PIN CONNECTOR “C* SYMPTOMS CHART
32-PIN C-D CONNECTOR
- ‘This electronic control module symptoms chart is for use with 2 digital voitmeter to further aid in
diagn?sis. The voltages you get may vary due to low battery charge or other reasons. but they should be
: very close.
- BACKPROBE CONNECTORS ONLY!
 THE FQLLOWING CONDITIONS MUST BEMET BEFORE TESTING:
’ s Engine at operating temperature @ Engine idling (For “Engine Run” column)

e Diagnostic “test” terminal not grounded e Tech 1 “Scan” tool not instalied
- ® Air conditioning “QFF"
e Digital voltmeter “—" (negative) lead connected to a good clean ground point.

. NORMAL VOLTAGE

e ; o TGN ~ENG. | CoDEs $OSSIBLE SYMPTOMS FROM
§ ] . PMNFUNCNON.. . . "R RUN | ARFECT, FALLTY QRCUTT

€1 - NO CONNECTION.

C ez INTAREMANIFOLD T 1™ COLO DRIVEABILITY COMPLAINTS.
. S EEE_C!'RlC_‘_H;EATER . . S . N R
- . | “RELAY CONTROL S _ L _ .
S /{C3 . IDLEAM CONTROL | - GREEN/ | ©. “IDLEAR'. . .-NOT 1" STALUNG, ROUGH, UNSTABLE OR
. { - con-grtow - BLAGK -] CONTROL VALVETA* _ . INCORRECT IOLE (5). SEE CHART C3C,
o C4 . WOLE AR CONTROL _GREEN/ " IDLEAR NOT STALUNG, ROUGH, UNSTABLE OR
i “COMN, "B* HIGH " WHITE CONTROL VALVE *B" - ) tNCORRECT 1DLE (9). SEE CHART C-2C.
& €5 -IDLE AIR CONTROL BLUE/ - IDLE AR NOT . STALLING, ROUGH, UNSTABLE OR
COIL “A” LOW BLACK CONTROL VALVE *C” INCORRECT IDLE (). SEE CHART C-2C..
<6 EDLE AIR CONTROL BLUE/ DLE AR NOT | USEABLE 35 STALLING. RQUGH, UNSTABLE OR-
L COILTATHIGH - - CONTROL VALVE *0° INCORRECT IDLE (9). SEE CHART C-2C..

o
K
e
L3

NO CONNECTION . e . S :
COOLANT. 717" - £ T COQLANT: | HARD TO START, HIGH EXMAUST © -
EMPERATURE < TEMPERATUR ' T

" EMISSIONS (9).

INPUT SIGNAL - . SENSOR "

OOR FERFORM

ssem |

_MANIFOLD ABSOLUTE . S MANIFGLD - OR PERFOF RQUGH DLE, -~
¥ PRESSURE . - ABSOUUTE PRESSURE + STAULING {9), SEECHART €10/~ ©
L aNPUT SIGNAL . SENSOR "B" - n S
{127 INTAKE AR WHITE INTAKE AR 13 POSSIBLE STRONG EXHAVST,
}. - TEMPERAYURE : - TEMPERATURE TECH 1 READS -30°C {-36"F) (9},
—  INPUT SIGHAL SENSOR "B” . . TECH 1 READS 179°C (354°F) (). -
i €13 THROTTLE POSITION BLUE THROTTLE POSITION g3-07 | 03-07 | 1,22 POCR PERFORMANCE, HIGH BOLE {3)
& INPUT SIGNAL SENSOR "C° SEE CHART C-1H. HARD TO START
: . s WHEN €OLD {11} -
wleid ssvoLTsT o o ‘GRAY: | THROTILE POSITION 5 5 21,22, SURGE. RUNS ROUGH, HIGH IDLE,
1 ERENCE GUTRUT < semsomcas, . - : 33,34 |  HARD TOSTART, EXCESSIVE EXHAUST
' RESSURE . ' - PERFORMANCE, ROUGH IDLE(S).. .

%o FECTRONIC. | "FUSIBLE UNK BLOWN, NO STAAT (101 -
© CONTROL . I “C16* AND "B 1“'OPEN, NO START.
' " MODULE $EE *CIAGNOSTIC CIRCUIT CHECK.®
'cc' ts'
; 1 .Battery voltage for tirst two 4 Varies. With ignition “QN” reads 9 Qpe m‘Grour_ndeq circuit.
seconds, after ignition: is turned barometric pressure, With engine 10 Grounded circuit
~ON~ without cranking the engine. ninning, reads angine lead. 11 Shortto +12 volts.
~ 2 When yehicie is stopped, voltage s Voitage will vary with engine Less than 0,50 volts.
. ..will be either Jess than 1voitor . revolutions per minute.
£ . greater than'10 volts: depmdi_%-- &  Depending on octane adjust »»  Lass than 0,10 volts.
.- - upon: position of drive wheels. n potentiometer trim. . vas A wioming Vehices Onl
vehicle is moving, voltage weill vary 7 Battery voltage (B +) with engine * Air Conditioning Vehicies Gnly
o 3 32?122%?1 ‘:Itg?nnpzsahtlﬁiris peed. ) g;::.' 8+ Shou'd equal battery voltage.
' ' 5.27-92
NS 14376
VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-118 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC CONTROL MODULE 'P_!N CONNECTOR “D” SYMPTOMS CHART
- 32-PIN C-D CONNECTOR -

This electronic control module symptoms chart is for use with a digital voltmeter to further aid in
diagnosis. The voltages you get may vary due to fow battery charge or other reasons, but they should be -
very close. -

BACKPROBE CONNECTORS ONLY!

T R TIN
¢ Engine at operating temperature o Engine idling (For “Engine Run” column) -
e Diagnostic “test” terminal not grounded e Tech 1 *Scan” too! not installed
® Air conditioning “OFF”
¢ Digital voltmeter “~—" (negative) lead connected to a good clean ground point. R
. COMPONENT/ | NORMAL VOLTAGE [ . _ -
WIRE CONNECTOR - IGN. | ENG. | CopEs POSSIBLE SYMPTOMS FROM
PIN FUNCTION COLOR cvry - coN~ | RUR | akFECT. FAULTY QRQUIT
D1 . ELECTROMIC . BROWN " ENGINE 1 o | o= | wone |-a127ano -D-1- oren No staRT.
CONTROL MODULE GROUND : SEE "DIAGNOSTIC CIRCUIT CHECK, -
GAGUND SEE TERMINAL "A12¢
02 OCTANE ADJUST BLACK | OCTANE ADIUST "3+ 0=+ o= 54.33, | ROUGH QR UNSTABLE IDLE, MAY STALL
POTENTIOMETER, MANFOLD ABSOLUTE 23 | POOR PERFORMANCE (8) .
MANIFOLD AB$OLUTE PRESSURE ~A° SEE CHART C-10. -
PRESSURE $ENSCR AND MANFOLD AIR
INTAKE AIR TEMPERATURE . TEMPERATURE "a*
SENSOR GROUND
DI  NO CONNECTION _ _ . -
D4 ELECTRONIC | cresr 6-PIN (510* 112 47 [ HARD TO START, STALLS, WILL'RESTART IN
SPARK TIMNG ) WHITE CONMECTOR "¢ -BYPASS MODE. SEECHART C-4[9): -
OUTPUT o N o a - . ] s7AUS, POOR DLE, MAY SET CODE a2,
o5 IGNITION MODULE N sackr | ebin | 4B | 42 | Lack OF POWER, POGR PERFORMANCE -
_BYPASSCONTROL' .~ - - | WHITE | = CONNECTOR *D* L7 1 )]s 11 BY-PASS MODE, SEE CHART C.4,
Jos oxvasnssnson 'BROWN ‘ENGINE " Qe 0+ 13 OPEN LOOP, TECH 1 READS

GROUND GROUND FIXED 400-500 m (3). E

L7 OXYGEN SENSOR PINK OXYGEN Asmv | 1- 9my 13 | OPEN LOOP, STRONG EXHAUST ODOR (3}, w
INPUT SIGNAL SENSOR i

D8 NO CONNECTION _ .

D9 NIECTOR CIRCUIT BLACK | ELECTRONIC CONTROL o= o NONE | NOSTART (8, 11). MAY DAMAGE ELECTRONIC i
CURRENT LIMITED JUMPER _ MODULE *D10" : CONTROL MOOULE OR INJECTOR (10). —

D10 INJECTOR CIRCINT -BLACK | ELECTRONIC CONTROL |~ 0 o NONE | NC START {8,11). MAY DAMAGE ELECTRONIC '
CURRENT LMITED Jumper ] - : MobulED9- | . | CONTROLMODULE oa INJECTOR{10).

D1 NO CONNECTION . T . . . e

D12 AIRCONOITIONING | BIUE | AR CONDITIONING 0. - - | NONE | NO AIR CONODITIONING (8, 11).
COMPRESSOR CLUTCH RELAY #2 1 I AIR CONDITIONING RUNS ALL THE TIME {10).

- RELAY CONTROL : : S . .
D13 NO CONNECTION =
D14 NO CONNECTION
015 NO CONNECNON .
C16 FUEL INJECTOR BLUE ELECTRONIC CONTROL B Be’ NONE IF "D16" 15 OPEN, HO START, SEE CHART _ﬂ

CONTROL MODULE “015” A-3. FLOOD ENGINE. FAIL ELECTRONIC
CONTROL MCOULE OR INJECTOR (15},
NO START (11}, \
~ ) -PIN C- R -
5 Voltage will vary with engine 9 OpenIGrnunded cireutt. 32:FIN C-D CONNECTO -
revolutions per minute. : ' : y—ter “grrr
perm 10 Grounded circuit. | RISt o T
§ Depending on octane adjust Ll =% E "B EB
potentiometer trim, 11 Shertto +12 volts. % . %
LI
7 Battery vohage (B +) withangine *  Less than 0,50 vohts, £l HHHH HEK
warm. *¢ | gss than 0,10 volts,
§  Open. B+ Shoukd equal battery vottage. BACK VIEW OF CONNECTOR
62-92 -
NS 14377
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-119
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2-120 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

MANIFOLD ABRSOLUTE
PRESSURE SENSOR ELECTRONIC
1] * * * CONTROL MODULE
A S C
MANIFOLD
ABSOLUTE (A T LT EF R -
TO THROTTLE
PRESSURE | POSITION SENSOR 4
{Hase tonneds to et 4
throttie body) e f | +5 VOLTS REFERENCE
86 GRAY ————  756RaY — ¢4 t—AMN—
L ) . MANIFDLD ABSOLUTE
43 GREEN =] C11 ] PRESSURE SENSOR
708 INPUT SIGHAL
b BLACK T—_— 69 BLACK o2 —1
= ] il
915 t TO OCTANE ADIUSTMENT AND R
NS 1493265 1 INTAKE AIR TEMPERATURE SENSOR J é%%SUOND

CHART C-1D

MANIFOLD ABSOLUTE PRESSURE QUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description: _ '

The manifold absolute pressure sensor measures the changes-in the intake manifold pressure which result from
engine load (intake manifold vacuum) and revolutions per minute changes; and convens these into a voltage output.
The electronic control module sends a 5 volt reference voltage to the manifold absoluté pressure sensor. As the
manifold pressure changes, the output voltage of the sensor also changes. By monitoring the sensor output voliage,
the electronic control module knows the manifold pressure. A lower pressure (fow voliage) output will be about i-2
volts at idle. While higher pressure (high voltage) output will be about 4-4.8 at wide open throttle. The manifold
absolute pressure sensor is also used, under certain ¢onditions, to measure barometric pressure, allowing the
electronic control module to make adjustments for different altitudes. The electronic control module uses the
manifeld absolute pressure sensor to control fuel delivery and ignition timing.

3. Check vacuum hose to sensor for leaking or restric-
*tion. Be sure no other vacuum devices are connected
to:the manifold absolute pressure sensor hose. '

Test’ DescriptiOn: Nuinbex(s) below refer to circled
number(s) on the diagnostic char,

m Important

e Be sure to use the same diagnostic test equipment
for all measurements.

'NOTICE: The engine must be running in this step or
the Tech 1 will not indicate a change involtage Itis
nomnal for the “Check Engine” light to come “ON”

1. Checks manifold absolute pressure sensor output and for the system to set a Code 33 during this step.

voltage to the electronic control module. This voit-
age, without engine running, represents a barometer
reading to the electronic contrel module. Com-
parison of this barometric reading on the same day
with a known good vehicle is a good way to check
accuracy of a “suspect” sensor. Readings should be
the same #0.2 voit.

Allowing 0.34 BAR (10" Hg) vacuum to the mani-
fold absolute pressure sensor should cause the
voltage 10 be at least 1.2 volts less than the voliage
at Step 1. Upon applying vacuum to the sensor, the
change in voltage should be instantaneous. A slow
voitage change indicates a faulty sensor.

Make sure the code is cleared when this test is
completed.

Disconnect sensor from bracket and twist sensor
(BY HAND ONLY) to check for intermittent
connection. Quiput changes greater than 0.1 volt
indicate a faulty connector or connection. If OK,
replace sensor. :

WAZ SERVICE MANUAL THROTTLE BODY INJECTION Niva
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'E_:NG_I_NE_MANA.GE{MI_EN'T- SYSTEMS 1,7L THROTTLE BODY INJECTION 2-121

Qﬁ?m.:._.“
A

-~ | CHART C-1D
MANIFOLD ABSOLUTE PRESSURE OQUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

NOTE: THIS CHART APPLIES ONLY TO MAP SENSORS HAVING
GREEN OR BLACK COLOR KEY INSERT (SEE BELOW).

Q

IGNITION "ON,” ENGINE NOT RUNNING.

CONNECT TECHK 1 "SCAN” TOOL.

SELECT “F3: DATALIST.”

TECH 1 SHOULD INDICATE A MANIFOLD ABSOLUTE PRESSURE SENSOR YOLTAGE.
COMPARE THIS READING WITH THE READING OF A KNOWN GOOD VEHICLE, SEE
FACIMNG PAGE TEST DESCRIPTION, STEP 1.

s VYOLTAGE READING SHOULD BE WITHIN +O.I'J'OL'T

15m

L]

| @ o DISCONNECT AND PLUG VACUUM souscz 'ro umsrow ABSOLUTE | | REPLACE MANIFOLD ABSOLUTE
1 emessumisensor. - | PRESSURE SENSOR.

. [ CONNECTA HAND VACUUM muno marow usou.un e

- PRESSURESENSOR. . _ _ & .

» | START.ENGINE. - LT e

o NOTE MANIFOLO ABSOLUTE PRESSURE SENSOR VOLTAGE.

e APPLY 0.34 BAR (10" Hg) OF VACUUM AND NOTE VOLTAGE CHANGE.

I3

- : SUBTRACT SECOND READING FROM THE FIRST. VOLTAGE DIFFERENCE
£ VALUE SHOULD BE GREATER THAN 1.3 VOLTS.
S g

| eHECK SENSOR CONHECI']ON IF OK. RE?LACE _
MANIFOUJ ABSOLUTE PRESSURE SENSOR.

HOr-ST#MPED.

_ NUMBER
COLOR 3
KEYED INSERT \u:
' LS 8963-6E LS 9045-6E
Figure 1 - Typical Key Insert figure 2 - Typical Hot-Stamped Number
"_ ' 9-17-92
~AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT. NS 14379
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2-122 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

ELECTRONIC
e CONTROL MODULE
s et
) ABSOLUTE MANIFOLD |
THROTTLE L PRESSURE SENSOR ...
- POSITION
THROTTLE POSITION SENSOR
SENSOR CONNECTOR —— —
front face vi
ront facemew THROTTLE Ly A J——336RAY 4 I3 GRAY { ¢qa | +5 vOLTS REFERENCE
\
PuNry ¥ 36 BLUE 1y | THROTILE POSITION
- { INPUT SIGNAL
S zaemeimack 72 PINK/ F
oLE et BLACK |
= SENSOR
i _ —— GROUND
1 TO 1
{ COOLANT TEMPERATURE SENSORI
5-15-92
NS 12341

CHART C-1H
THROTTLE POSITION SENSOR OUTPUT CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The throttle position sensor is attached to the throttle body, and is internatly rotated by the throtle body shaft. It is
a potentiometer with one end connected to 5 volts from the electronic control module and the other 10 lectronic con-
trol module ground, A third wire is connected to the electronic control module, a]lowmg it 10 measure the variable
output voitage from the throttle position sensor.

As the throttle valve angle is changed (accelerator pedal m0ved) the thronle posmon Sensor omput voliage also -
changes in proportion. Ata closed throtrlé position, the output voltage is usua]ly below 1.0 volt. As the thrortle valve
opens, the output increases so that, ar wide open throtile, the outpur should be above 4.0.volts. By momtonng the out-
put voltage from the throttle posmon sensor the electronic control module can determine fuel needs based on throttle
opening {driver demand).

A broken or loose throttle position sensor, or one that has an unstable output can cause intermitent bums of fuel
because the electronic control module thinks the throtde is moving. Results could include engine surge or poor idle
quality. If the electronic control module interprets a high voltage when engine revolutions per minute is less than 420,
hard starting could be the result (“clear-flood” mode). A problem in any of the throttie position sensor circuits will set
cither a Code 21 or 22 after the engine is started. Once a code is set. the electronic control module will use an artifi-
cial default value for throttle position sensor based on engine revolutions per minui€ to enable the vehicle to be dn-
ven, although perforrnance .could be less than normal. o

Thc throule position sensor is not adjustable. The electromc control module uses the readmg at idle as “0% throt-
tle.” sono ad;ustmcm s necessary . .. _ :

If the closed-throttle voltage is over 2.5 volts, hard
starting may be encountered (worse cold) due to
“clear-flood” mode. This mode occurs when engine

Test Description: Number(s) below refer to circled 4.
number(s} on the diagnostic chart.

1. This is a check of the voltage at the idle position. It

e

is usually less than 1.0 volt.

The voltage should increase at the same steady rate
at which the throttle is opened with the throttle
valve,

With the throttle valve wide open, the throttle posi-
tion sensor output needs 1o be above 4 volis, allow-
ing the electronic control module 1o interpret a wide
open throttle position.

revolutions per minute is less than 420, and throte
position sensor input indicates the throttle is more
than 80% open. Possible causes: short 10 voltage on
throttle position sensor input signal circuit (Blue
wire from throttle position sensor terminal “C" .10
electronic control module terminai “C13"), open
ground circuit (Pink/Black wire from throttle posi-
tion sensor terminal “B” to €lectronic control mod-
ule terminal "A 11"}, or a faulty sensor.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



- ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY (NJECTION 2-123

- o | CHARTC1H

£ | o 1. THROTTLE POSlTlON SENSOR. OUTPUT CH ECK
o 1 7L THROTTLE BODY INJE(.TION NIVA

IF A CODE 21 OR 22 IS PRESENT,
- FOLLOW THAT CHART FIRST.

COMNNECT TECH 1 “SCAR”™ TOOL.
SELECT “F&: DATA LUST."

THROTTLE CLOSED.

IGHITION "ON,” ENGINE NOT RUNNING. - S oo
WH.A'I’ & THE IH!OTTLE POStTlON VOLTAGE IEADIHG N

P..2.5'~1.'2$ - _. o _m

LA @ ® WITH THE TECH 1 “SCAN" TOOL STILL CONNECTED, @ & DISCONNECT THROTTLE POSITION SENSOR,
o : MONITOR THE THROTTLE FOSITION VOLTAGE AS TRE AND RECHECK TECH § "THROTTLE POSITION
. THROTYLE IS SLOWLY AND STEADLLY OPENED TO A VOLTAGE® AS LISTED INSTEP ¥,
WIDE-OPEN POSITION. ¥
& VOLTAGE SKOULD INCREASE AT A STEADY IATE.

|, Grunosoomoumces : -'
- {e IFVOLTAGE oo:summmmvmow : ' _ '
: '-_-:mxonuuowusm seasomsrmw. A e 1.

B REPMSHORTTO .
/ POSIHONS&RSORGROUHO ) T VOL?AGEDNTRRO'I‘I‘LE
(PINKBLACK WiRE #ROM - || POSIION SENSOR
S I _ e THROTTLE POSITION SENSOR | {INPUT SIGNAL CRCUIT
' ' ' N\ | TERMIMAL *8° TO ELECTRONIC | | (BLUE WIRE FROM
S ' ' -j cONTROL MODULE TERMINAL | | THROTTLE POSTION
e *AI1"). ¥ OK, REPLACE SENSOR TERMINAL *C”
" THROTTLE POSITION SENSOR. | | TO ELECTRONK
: _ - CONTROL MODULE
~ : _ o \ TERMINAL *C13°).
E‘a g -'urmomvuwmsuormvomimnms
g DEPRESSED, CHECK FOR EXTRA FLOOK MATS OR CARPET
| UNDER ACCELERATOR PEDAL) -
» & ADIUST THROTTLE CABLE TO ASSURE FULL TRAVEL AND A
o - SUGHT SLACK AT CLOSED THROTTLE OLE).
o SELOWEVOLTS |
L | o E::
’ Iuonoumrouun e _ REPLACE THROTTLE
-~ 9-17-82
* "AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NOQ “CHECK ENGINE” LIGHT. NS 14381
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IDLE AIR CONTROLVALVE [
AIR FLOW CONNECTOR =
mRoTe OV e ELECTRONIC
{ejc]s]|a]D) CONTROL MODULE
D 47 BLUE/WHITE —J 5 | coiL A" Hi
& c 48 BLUE/BLACK —] 5 | COIL“A" LO
E ] 49 GREEN/WHITE —§ ¢4 | colL“B™HI
§ A 50 GREEN/BLACK —{ <3 | col -8 10
\ |DLE AR 9.45.02
&\\.\\\\\\\ CONTROL VALVE NS 14354

CHART C-2C

IDLE AIR CONTROL CIRCUIT CHECK
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
The electronic control module controls idle revolutions per minute with the idle air conirol valve. To increase idle
revolutions per minute, the electronic control module moves the idle air control valve out allowing more air 10'pass
around the throtile plate. To decrease revolutions per minute, it moves the idle air control valve in, reducing air flow

‘around the throttle plate. A Tech
trol valve int counts. o

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

L.

2

The Tech 1 revolutions per minute control mode is
used to extend and retract the idle air control valve.
The valve should move smoothly within the speci-
fied range. If the idle speed is commanded (idle air
control extended) too low (below 750 revolutions
per minute), the engine may stall: This may be nor-
mat and would not indicate. a problem. Retracting

the idle air-contfol beyond its controlied range

(above 1800 revolutions per minute) will cause 2
delay before the revolutions per minute start drop-
ping. This too is normal. w

This test uses the Tech 1 to command the idle air
control controlled idle speed. The electronic control
module issues commands to obtain commanded idle
speed. The node lights each should flash red and

green 10 indicate a good circuit as the electronic

control module issues commands. While the
sequence of color is not important if either light is
“OFF" or does not flash red and green, check the
¢circuits for faults, beginning with poor terminal con-
tacts. Engine speed will not actually change, since
the idle atr control is disconnected. '

Diagnostic Aids:

A slow, unstable, or fast idle may be caused by a

non-idle air control system problem that cannot be over-
come by the idle air control valve. Qut of control range
idle air control Tech ! tool “idle air controt” counts will
be above €0 if idle is too low and zero counts if idie is
100 high. The following checks should be made to repair
a non-idle air control system problem:

1 “Scan™ tool will read the electronic control module commands to the idle air con-

Vacuum Lesk (High Idle). If idle is too high, stop
the engine. Fully extend (sea) idle air control using
222 DM idle air control *“Motor Tester” in the A
“Low Switch Position.” Start engine. If idle speed is
above 1000 revolutions per minute, locate and cor-
rect vacuum leak including Crankcase Venulation
System. Also check for binding of throttie blade or
linkage.

Fuet System too lean (High Air/Fuel Ratio). The
idle speed may be 100 high or 100 low. Engine speed

may vary up and down, and disconnecting the idle.
air control valve does not hetp. Check for low regu-

lated fuel pressure, water in the fuel or a restricted
injector. '

Fuel Systein too rich (Low Air/Fuel Ratio). The
idle speed will be too low. “Scan” tool idle air con-
trol counts will usually be above 80. System would
be obviously rich and may exhibit biack smoke in
exhaust. Check for high fuel pressure, leaking or
sticking injector.

Throttle Body. Remove idle air control valve and in-
spect bore and idle air passages for foreign material.

"Idle Air Confrol Valve Electrical Connections.

Idle air control valve conhections should be careful-
ly checked for proper contact.

Crankc¢ase Ventilation System. A faully system
may result in an incorrect idle speed.

Refer 1o “Rough, Unstable, Incorrect [dle or
Stalling,” in “*Symptoms,” Scction “2.9B™.

If intermittent poor driveability or idle symptoms
are resolved by disconnecting the idic air control.
carefully recheck idle air control connections and
terminal resistance.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION NIVA
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- CHART C-2C

IDLE AIR CONTROL CIRCUIT CHECK
1.7L THROTTLE BODY INJECTION NIVA

ENGINE AT NORMAL OPERATING TEMPEIATURE (SS‘C-ES‘C).
ENGINE IDLING IN NEUTRAL WITH PARKING BRAKE SET.
AR CONDITION:NG “OFF.”
CONNECT TECH 1 “SCAN" TOOL

' SELECT "MISLC TESTS,” THEN “IDLE SYSTEM,” THEN “IDLE CONTROL.™
— WITH THE THROTTLE REMAINING CLOSED, COMMAND THE DESIRED
o IDLE SPEED THROUGH RANGE FROM 700 REVOLUTIONS PER MINUTE
UP TO 1500 REVOLUTIONS PER MINUTE.
& ENGIME SPEED SHOULD FOLLOW THE COMMANDED 1DLE SPEED.

L N N I N I

DQES [T?
—
I
@ = DISCONNECT HARNESS CONNECTORFROMTHEIDLEAIR |~ . |'® IGNITION ~OFF.*
|5 CONTROL VALVE AND ISTALL HARNESS CONNECTOR : * DISCONNECT THE HARMESS counecroa
INTO "NQDE LIGHT™ FROM TESTER KIT 222 DM. | . FROM THE IOLE AIR CONTROL VALVE.
*  ENGINE RUNNING, USING TECH-1, COMMANDTHE | |'® USING THE DIGITAL VOLT OMM AMP
1 © DESIMED IDLE SPEED THROUGH A RANGE UP AND! DOWN. | - " MULTIMETER KIT ) 39689, CHECK RESISTANCE
* EACHNODE LIGHT SHOULD FLASH RED AND GREEN BUT ACROSS IDLE AIR CONTROL VALVE COILS.
MEVER “OFF.” T ¢ SHOULD BE 40 TO 80 OHMS BETWEEN IDLE
DO THEY? AIR CONTROL VALVE TERMINALS “A” TO "8~
= AND “C°T0 -D".
' ]
. A
|"°_ ' : ox | ... IwoTox
o..] e FAULTY IOLE AIR o e cuecx"esasrmcuzmssu +* - | REPLACE IDUE
: couquOLwlLve : -,J_39?§3{C11__2225M?’.M01’0l! R NT! _ . [amcontroL
- o Answvsum Al rzmmus 8" AND. c AND . | VALVE AND -
ERMINAL . - ERYTHENCONNECTITS® |} - TANDTD®, . - % | RETEST.
| CONTACTS. - CONNECTORTO THEIDLE AR o SHOULD SE msmrrz no :
: .]® QPENIOLE AIR : CONTROL VALVE. CONTINUITY DPEN CIRCUIT,
o COMTROL CIRCUITS . ® WITH ENGINE IDUNG, CYCLE 222 X
i INCLUDING - DM SWITCH “HIGH™ AND “LOW.“ | 1
CONMECTORS. ENGIME SPEED SHOULD INCREASE | | ox NOTOK
: ® {DLE AIR CONTROL AND DECREASE AS TOOL SWITCH X Y
CIRCUITS SHORTED | | IS MOVED. IDLE AiR CONTROL VALE REPLACE IDLE
JOGROUNDOR - DOEsT? - J|aNoorcuitsareox. | | AIRCONTROL
. :f&::f :itmomc | SEA | REFERTO"DIAGNOSTIC. | . | VALVEAND
It CTRONK |- e ————— - | MDS* ONFAQING PAGE. | RETEST.
CONTROLMODULE | 1 = . & = _I_ _- OSTONFAGNGPAGE. | - —
CONNECTIONSOR { | NO = - one o Ly
CoREMACE G L o
o EECTRONKC - | [CHECKIOLEAR - [aepiace eecTROmC |
- 'CONTROLMODULE. | | PASSAGES N THROTTLE CONTROU MODULE
REPAIR AS BODY UNIT. IF OK, '
NECESSARY AND REPLACE IDLE At
RETEST, CONTROL VALVE.
™ AFTER ALL IDLE AIR CONTROL TESTING IS COMPLETE, RESET THE IDLE AIR CONTROL VALVE. CONNECT
TECH 1 “SCAN" TOOL. SELECT “MISC TEST,” THEN “IDLE SYSTEM.” THEN “IDLE RESET.”
3593

"AFTER REPAIRS,” START ENGINE, CLEAR CQDES AND CONFIRM NO “CHECK ENGINE” LIGHT. NS 14395

VAZ SERVICE MANUAL THROTTLE BORY INJECTION NIVA
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MiBen ~— T R ELECTRONIC

CONTROL MODULE

— ] pramme Y e
PULSE WIDTH M
aouegwliﬁgégwscroa cﬁﬂ;:sgam S$ :‘N%RMAU-Y QOSED ized) N PULSE WIDTH
front face view SOLENOID flow when not energ MODULATED
ALS CANISTER CONTROL
T 41 GREEN/YELLOW ___E_._..,/
reTTTn o ¥ l.__
| OXYGEN SENSOR "W 26 =
Lomm i il 2 27 PINK/BLACK PINK/BLACK
[=""TTT T 7
{NTAKE MANIFOLD HEATERF - 82 :‘&"cfx FUSE R (BLACK)
LAy - 4 25 PINK/BLACK — S
__________ 29 FINK/BLACK :
f- 10 | e
| WEMICLE SPEED : 9-15.492
L__SENsOR _ . NS 14396

CHART C-3
CANISTER PURGE VALVE CHECK
1,7L THROTTLE BODY INJECTION NIVA

Circuit Description: _

Canister purge is controlled by a solenoid that allows manifold vacuum to purge the canister when cnergized. The
electronic control module supplies a ground to energize the solenoid (purge “ON'). The purge solenoid controlled by
the electronic control module is pulse width modulated (tumed “ON™ and “OFF” several times 2 second). The duly
cyecle (pulse width) is calculated based on the current value of the “'Closed Loop” fuel adjustment.

The duty cycle is calculated by the electronic control module and the 6utput commanded when the following condi-
tions have been met:: - : '

Battery voltage is less than 16.9 volts.
Coolant temperature above 80°C. .
Vehicle speed above 21 kilometers per hour.
Throttle position: has exceeded 2%.

Also, if the diagnostic “test” terminal is grounded, with the engine stopped, the purge solénoid is energized
{purge “ON").

NOTICE: Once enabled it will remain enabled except during a wide open throttle condition.

Test Description: Number(s) below refer to circled - Diagnostic Aids:

numpcr(s)_ on the diagnostic chart. o If 10" Hg (34 kPa) of vacuum is not available at the
1. Checks to see if the solenoid is opened or closed. solenoid chieck for: :

The solenoid is normally de-energized in this step; — Spiit or cracked hoses. .

so it should be closed. ‘ - Pinched or plugged hoses.

- Ensure hoses are installed correctiy.

iomition voltage on Circuit 25 and the electronic  * When using the Tech 1 “Scan” tool 10 energize the
e Q0 solenoid, remember that this ts an “QFF” and “ON

control moBUg Qrowdes a ground on C.lrcun 41,' control only. The Tech 1 “Scan” tool is not capable
3. Completes functional check by grounding “test” ter- of adjusting the pulse width,

minat. This should normally de-energize the sole-

noid opening the valve which should allow the vac-

uum to drop (purge “ON™).

I~

Checks for a complete circuit. Normally, there is

VAZ SERVICE MANUAL THROTILE BODY INJECTION NIVA
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_ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-127

CHART C-3
CANISTER PURGE VALVE CHECK |
1.7L THROTTLE BODY INJECTION NIVA

;. - -
(Of animion -on- ENGINE STOPPED,

! * ATTHESOLENCID usE HAND QPERATED VACUUM PUMP ) 35555, APPLY .

i VACUUM (‘IO Hg Oll kL kPa) TO MANIFOLD VACUUM SiDE. OF SOLENOID.

e ABLE TO GET 107 Mg OR UNABLE TO GET 10~ Hg OR
; 34 kPa OF VACUUM, 34 kPa OF VACUUM.
- @ * ENGINE IDUNG. @ ® DISCONNECT SOLENOID. _
¢ ENERGIZE SOLENOID 8Y USING THE TECH 1 "SCAN" T |® CONNECT TESTLIGHT BETWEEN HARNESS TERMINALS.
o TOOL "EVAP SOLENOID™ MODE. IN ORDER TO GET TO ¢ TESTUGHT SHOULD NOT LIGHT. -
. THIS AREA OF THE TOOL, YOUMUSTFIRSTSCAN = | DOESITY L
THROUGH "MISC TESTS” AND ~QUTPUT TESTS." R
* VACUUM SHOULD DROP, [ T
DOES IT? : - _
o ves - [no]

B ' . © 7 | PROBE EACH TERMINAL FAULTY SOLENOID
YES ' m . ' | WITH A TESTUGHT TO CONNECTION OR
A GROUND, SOLENOID.
WITH ENGINE 1DLING, VERIFY ¢ DISCONNECT SOLENGID \
THAT A MINIMUM OF 10” Hg ELECTRICAL CONNECTOR. _ i
(34 kPa} OF VACUUM IS * DOES vacuumuow LIJGHT'ON' ONE l I LIGHT "ON~ BOTH I |10u<;u7
AVAILABLE AT CANlSTER PUIIGE ) -DROI" ' . T
SOLENOID. —y _ _ _
sy . %
- suoarsocmcurru REPAIRSHORT . |. OPEN
: {TOVOLTAGEIN -] - | GRCUIT
A | | GRCUIT Ay : 25726,
coumo;uoouu — k
YES NO YES NO
NO. SEE "DIAGNOSTIC || GRCUIT 42 CHECK HOSES. IF
PROBLEM AIDS” ON FACMG QPEN OR ‘0K, REPLACE
[ FOUND. PAGE, C|jeaoery PURGE SOLENOID.
P T & : — | stecTrobilc — —
| conTROL -
1 moouis.
11-2-92
- NS 14397
"~ VAZ SERVICE MANUAL THROTTLE 8ODY INJECTION NIVA
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FUsE “Y" (GREEN)

— A\ p————— M PINK/BLACK

ELECTRONIC

CONTROL MODULE

A |: 21 BROWN ..4“
16 e JIGNITION SWITCH
_{s | 15 PINK/BLACK Ak
VOLTAGE INPUT SIGNAL
3 — UPCONNECTOR _____ | atack
I A b 13wHme ! a0}
_ a— 1 ] | SPPE.
3 |-36 PINK/BLACK
. ELECTRONIC SPARK
_C_ : 39 ;nzsumnrfs — ©& frmine outruT
0 40 BLACK/WHITE ———1 D5 | gypass MODE CONTROL -
— _ _
allk I _‘_ 42 VIOLET/WHITE ——— BS { REFERENCE INPUT SIGNAL
2 AF 53 BLACK/RED —— 4 B3 | KEFERENCE LOW
A
_rL‘.E
8 — 68 WHITE H.H_. CRANKSHAFT
CoiL SENSOR
ASSEMBLIES € | 67 SROWN —IT
DIRECT IGNITION
SYSTEM MODULE

10-22-92
NS 12400

. CHART C-4

(Page 1 of 2)
IGNITION SYSTEM CHECK
(NO SPARK)
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The direct ignition system uses a waste spark method of distribution. In this type of system, the ignition module
triggers the correct ignition coil, baséd on signals from the crankshafi sensor. Each ignilion coil provides the high sec-
ondarv voltage required to fire two spatk plugs at the same time on “companion” cylinders, i.¢., cylinders with pis-
tons at the top of their stroke top dead center at the same time. One of thesé pistons would be at the top of its com-
pression stroke, the other piston would be at the top of its exhaust stroke.

Test Description: Number(s) below refer to circled

number(s) on the diagnostic chart.

1. Becasue the direct ignition system uses two plugs
and wires to complete the circuit of each coil, the
opposite spark plug cable should be connected to
ground.

2. This test will determine if + battery voltage is avail-
able at the ignition module.

3.

4,

This test will determine if a good ground is avail-
able at the ignition module.

Checks for continuity of the crankshaft position sen-
sor and cormections.

Vohage will vary in this test depending on cranking
speed of engine.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-129

CHART C4

(Page 1 of 2)
IGNITION SYSTEM CHECK
(NO SPARK)

NOTE: THIS CHART ASSUMES THAT THE

TECHNITAN HAS PERFORMED DIAGNOSTIC
CIRCUIT CHECK CHART &,

1.7L THROTTLE BODY INJECTION NIVA

USING SECONDARY IGNITION VOLTAGE IGNITION TESTER } 26792 5T-125 CHECK FOR SPARK,
CHECK ONE CABLE AT A TIME,

USING CONNECTOR TERMINAL TEST ADAPTER KIT ) 35616 TO JUMPER THE IGNITION COIL
COMPANION CABLE CONNECTED TO GROUND WHILE CRANKING.

» CHECK FOR SPARK ON CABLES 1,2, IAND A,

IS THERE SPARK ON AT LEAST ONE CABLE?

NO

IGNMON"OFF." . .~ T . a
DISCONNECT DIRECT {GNITION SYSTEM MODLU 2 MM AND § PIN CONNECTOR.
IGNITION "ON.° TRt o ;
CONNECT TEST LIGHT J 34142-8 BETWEEN GROUND AND DIRECT IGNITION SYSTEM
MODULE 2 PtN CONNECTOR HARNESS TERMINAL *B” AND CONNECT TEST LIGHT TO § PIN
CONNECTOR HARNESS TERMINAL "8 ",

IS TEST LIGHT "ON” FOR EACH CIRCUITY

YES | i S o y g NO |

. 3
1 1
'

1PAGE2OFE |

- e o

¢ CONNECT TESTLIGHT-TO. + BATTERY VOLTAG IGNITION SYSTEM MODULE 2 FAULTY CONNECTION OR -
7| PN coNNecToR ESS TERMINAL "A™ " Lo ‘OPEN CIRCUIT 15/86
o STESTULGHT "ONT? " " " | PINK/BLACK WIRE.

DISCONNECT 3-WAY CONNECTOR FROM DIRECT IGRITION $YSTEM FAULTY CONNECTION
MODULE. - OR OPEN CIRCUIT 21

¢ WITH OHMMETER PROBE HARNESS TERMINALS “8 AND C~ OF 3.WAY BROWN WIRE.

_HARNESS CONNECTOR, SHOULD READ BETWEEN 500-700 OHMS.
| S n " - -

_ -serma:m.vo:.mz'rsuzmscmacvom\ceromnouuAvEMmuuAns R s § s |
- . CONNECTED YO 3-WAY HARNESS CONNECTOR, AS W STEP 4, - B LESS THAN f::;:_‘:s""_‘" |5
* - CRANKENGINE AND OBSERVE VOLTAGE READING. READING SHOULD BE GREATER THAN . {| S0O.OHMS | | TOOOHMS . 5}
- 0.3 VOLT(300 mv). ST I | P OPEN SENSOR |
=T : LEADS CIRCUIT 67
' SHORTED BROWN WIRE
TOGETHER OR || OR CRCUIT 68
YES FAULTY WHITE WiRE
. CRANKSHAFT || or FAuLTY
FAULTY CONNECTION FAULTY CONNECTION POSITION CONNECTION
OR OR SENSOR. OR FAULTY
FAULTY DIRECT IGNITION FAULTY CRANKSHAFT CRANKSHAFT
SYSTEM MODULE, POSITION SENSOR. POSITION
: S SENSOR.
2893
“AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NO "CHRECK ENGINE” LIGHT. NS 14979
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FuUse Y™ (GREEN)

"\ p———— 14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A 21 BROWN _*|| .
: 16 1 IGNITION SWITCH
—4§ |- 15 PINK/BLACK — AR LAY ) vOLTAGE INPUT SiGNAL
e P CONNECTOR ___.__ | BLaCK
- HEY I
A | 13WHITE iTacHo1
—_— — . | Wb
3 186 PINK/BLACK
fmed ELECTRONIC SPARK
€ | 39 GREEN/WHITE ——— B4 G output
0 | 40 BLACK/WHITE  ———1 D5 | gypass MODE CONTROL
o3 £ 42 VIOLET/WHITE 85 | REFERENCE INPUT SIGNAL
..I-T 11 $8 BLACKRED ———{ B3 )REFERENCE LOW
- e
~ .
4 A I \
3 |— sswhite oJ l— I“I L CRANKSHAFT
2 _{—3 . SENSOR
. <} o7 srown s |3 .

DIRECT IGNITION
SYSTEM MODULE

10-22-92
N$ 14400

CHART C-4
(Page 2 of 2)

IGNITION SYSTEM CHECK
"~ (NO SPARK) |
1.7L THROTTLE BODY INJECTION NiVA
Circuit Description: '

The direct ignition system uses a waste spark method of distribution. In this type of system, the ignition module
triggers the correct ignition coil, based on signals from the crankshafi sensor. Each-ignition coil provides the high sec-

ondary voltage required 1o fire two spark plugs at the same time on “companion” cylinders, i.€., cylinders with pis-

tons at the top of their stroke top dead center at the same time. One of these pistons would be at the top of its com-
pression stroke, the other piston would be at the top of its exhaust stroke. _ L

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

6. [If carbon tracking is evident, replace coil and be

' sure plug wires relating to that coil are clean and

tight. Excessive wire resistance or faulty connec-
tions could have caused the cotl 10 be damaged.

7. This test will determine if the ignition module is not
triggering the problem coil or if the tested coil is at
fault. This test could also be performed by using
another known good coil.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-131

‘CHART C-4
(Page 2 of 2)
o o ' IGNITION SYSTEM CHECK
T Thromanires | (NO SPARK)
A | PAGE 1 OF 2 .' 1.7L THROTTLE BODY INJECTION NIVA
o 2

¥ USINGDIGITAL VOLT OHM AMP MULTIMETER KIT 139689 TO CHECK THE
RESISTANCE OF EACH PLLIG CABLE OF THE COH WHICH DID NQT FiRE THE
SPARK TESTER.

¢ CABLE RESISTANCE SHOULD BE LESS THAN 15,000 CHMS EACH AND WIRES F

SHOULD'NOT 8¢ GROUNDED ) i

#RECABLES oK? l

® MEASURE SECOMDARY RESISTANCE
OF IGNITION COIL BY CONNECTING
EACH MULTIMETER LEAD ON EACH
COIL TOWER TERMINAL.
ISRESISTANCE BETWEEN 5000 AND
7000 OHMS?

REPLACE FAULTY CABLE(S).

..-":-'REMOVE cou.asummsnurs AND REMOVE."-_{:: o L eaury IGNITION COlL.

Cout-

« cot SHQULD BE FREE OF CARBON TRACKING
ARETHEY?

| -

¢ MEASURE PRIMARY RESISTANCE OF.IGNITION _ | REPLACE IGNITION COIL. ALSO
colay CCINNECT]NG EACH MULTIMETER LEAD . ; » .. | CHECK FORFAULTY SPARKPLUG
" ONEACH. FEMALE T£ MINAL ou BOTTOM oF .| .. ¢ L {CABLE couuecnON(SiAND
I - o ' ' FOR cuwn

.

] TRACKING

YES

@ ® USETEST LIGHT J34142-8 AND CONNECTOR TERMINAL FAULTY COMNECTION r
. TEST ADAPTEA XIT J 35616 TQ JUMPER TEST LIGHT ACROSS Or
*: IGNITION MODULE TERMINALS WHICH CONNECT T FAULTY IGNITICN COIL }

e IGNITION COIL PRIMARY TERMINALS,

* CRANK THE ENGINE WHILE QBSER\"ING TESTUIGHT.
. “DOESTESTUGHT BLINKY

FAULTY IGNITION COIL TERMINAL CONNECTIONS. ' FAULTY IGNITION MOOULE.
o’

FAULTY IGNITION COIL.

3-27-93
"AFTER REPAIRS,” START ENGINE. CLEAR CODES AND CONFIRM NO “CHECK ENGINE" LIGHT. N5 152071
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rISE “Y" (GREEN)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A l: 21 BROWN _4||
16 IGNITION SWITCH
—v § 15 PINK/BLACK AG
VOLTAGE INPUT SIGNAL
L3 — UP CONNECTOR ______ | gtacx
I Al 13wHE L a0
-_ - -
» b— 85 PINK/BLACK
| ELECTRONIC SPARK
3 39 GREEN/WHITE ——— D4 :
s _ D4 T TiMING oUTPUT
0 40 BLACK/WHITE ———{ DS { gypAsS MODE CONTROL
"/I _‘__* 27 VIOLETAWHITE ————4 B5 3§ REFERENCE (NPUT SIGNAL
2 F 58 BLACK/RED ———4 83 |REFERENCE LOW
—
. ' I—i A
» 68 WHITE | CRANKSH :n
CoIL SENSO!
Asseo es € }— 57 BROWN __ro_j "”
DIRECT IGNITION

SYSTEM MODULE

10-22-92
NS 14400

CHART C-4B

(Page 1 of 2)
DIRECT IGNITION SYSTEM MISFIRE AT IDLE
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description: . _ _ _ _
The direct ignition system uses a waste spark method of distribiition, In this type of system, the ignition module
triggers the #1/4 coil pair resulting in both #1 and #4 spark plugs firing at the same time. #1.cylinder is on the com-

pression stroke at the same time #4 is on the exhaust stroke, resulting ifi-a lower ¢nergy requiremenit to fire #4 spark

plug. This leaves the remainder of the high voltage 1o be used to firé #1'spark plug. On this application. the crankshaft
position sensor is mounted to the engine block and protrudes to within approximately 1 mm of the crankshaft reluctor.
Since the reluctor is a machined portion of the crankshaft pulley and the crank sensor is mourtted in a fixed position
on the biock. timing adjustments are not possible or necessary.

Test Description: Number(s) below refer to circled 3, If the spark jumps the test gap after grounding the

number(s) on the diagnostic chart. opposite plug wire, it indicates excessive resistance

v o] b . : in the plug which was bypassed. A faulty or poor

L. If the “Misfire complaint exists under load only. connection at that plug could also result in the miss

diagnostic CHART C-4C must be used. Engine rpm condition. Also check for carbon deposits inside the
should drop approximately equally on all plug leads. spark plug boot.

2. A secondary ignition voltage ignition tester J 26752
(ST-125) must be used because it is essential 1o veri-
fv adequate available secondary voltage at the spark
plug {25.000 volis).

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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E_NGI_NE MANAGEMENT SYSTEMS 1.7L THROQTTLE BODY INJECTION 2-133

" IF ENGINE MISFIRES UNDER LOAD ouur SEE cmRT c-ac
IGNITION “OFF.”
DISCONNECT EACH SPARK PLUG CABLE Fuou sunx PlUG
INSTALL HIGH CARNON CONTENT VACUUM HOSE APPROXIMATELY 5 ™
LONG ON SPARK PLUG AND CONNECT SPARK: PLUG LEAD TO:OTHER END
OF VACUUM HOSE (VACUUM HOSE mcss Fouuo N TERMI.NAL TEST
ADAPTER KIT) 35616} :

& CONNECTTECH 1. SELECT “FCJ: DATALIST.”

& ENGINE IDLING AT NORMAL OPERATTNG TEMPERATURE DISCONNECT
IGLE AIR CONTROL VALVE.

* WITH TESTULIGHT ] 34122-8 CONNECTED TO GROUND MOMENTARILY
TOUICH EACH VACUUM HOSE, WHILE OBSERVING "ENGINE SPEED™ ON
TECH 1. SEE CAUTION&.

® WHEN THE TEST LIGHT CONTACTS EACH VACUUM uosz IT SHOULD
RESULTIN AN ENGINE SPEED DROP.. T

D10 THEY?

CHART C-4B

(Page 1 of 2)
DIRECT IGNITION SYSTEM
MISFIRE AT IDLE
1.7L THROTTLE BODY
INJECTION NIVA

YES

: @ & WITHIGNITION "OFF,” INSTALL SECONDARY IGNITION VOLTAGE IGNITION

TESTER 1 26792 (ST-125) ON PLUG CABLE{S) WHOSE SHORT YO GROUND
THROUGH TEST LIGHT DIO NOT RESULT IN ENGINE SPEED DAOP.

* SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE IGNITION TESTER GAP
WHILE CRANKING ENGINE.
DOESIT?

SEE “ROUGH, UNSTABLE OR
INCORRECT IDLE OR STALLINGT IN
“SYMPTOMS ™ SECTION "B”.

: ms'arrccrw COIL AT SPARK PLUG.

IGNITION TESTER GAP WHILE CRANKIHG ENGINE.
DOESIT?

TY, wosu ou CRACKED snnx PLUG{S)
ol . PLUG FOULING DUE TO ENGINE MECHANICAL FAULT.
' SPARK SHOULD JUMP SECONDARY mlrnou vou.nc: . IF SFARK PLUGS CHECK OUT OK, SEE “CUTS QUT,
MISSES™ IN "SYMPTOMS” SECTION "27.

-..l&_o_]. : N\ EEE YES

r 1 . -

T CONTINUE TO 14 : I - |nerikceTHe SPARK PLUG FOR THE CABLE WHICH
rPAGE20F2 - WAS JUMPERED TO GROUND. JF MISFIRE IS STILL
bl J 1 PRESENT, START MISFIRE TEST AGAIN AT STEP #1.

* CAUTION: when handling secondary spark plug cables with engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.

4-27.93

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NC “CHECK ENGINE™ UGHT. NS 15804
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FUSE YY" (GREEN)

14 PINK/BLACK ELECTRONIC

ALl 218R0WN _ﬂl

: 16 P IGNITION SWITCH
s | 15 PINK/BLACK —_—
PINK | Ab 1 OLTAGE INPUT SIGNAL

Juc

o} I'P CONNECTOR r-sz-n | BLACK
Al 13whiTE 1YAGHO b
-::- p—— -
B |- 85 PINK/BLACK
s ' ELECTRONIC SPARK
c 39 GREEN/WHITE ————] D4
W o TIMING CUTPUT
0 40 BLACK/WHITE DS FByPAsS MODE CONTROL
' "/I 1 BB ~~ 42 VIOLET/WHITE. ——1 35 ] REFERENGE INPUT SIGNAL
2 ' |- SSBLACKRED  ————] B | REFERENCE LOW
. . o _
_rILE
N 68 WHITE HH__ C"*;‘“g:"
CoL SENS.
ASSEMBUES ¢ ] 67 BROWN —"IT
DIRECT IGNITION

SYSTEM MODULE

10.22.92
. NS 14400

(Page 2 of 2)

DIRECT IGNITION SYSTEM MISFIRE AT {DLE
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

The direct ignition system uses a waste spark method of distribution. In this type of system, the 1gnition module
triggers the #1/4 coil pair resulting in both #1 and #4 spark plugs firing-at the same time. #1 cylinder is on the com-
pression stroke at the same time #4-is on the exhaust stroke, resulting in a lower energy requirement-lo fire #4 spark
plug. This leaves the rémainder of the igh voltage to be used to fire #1 spark plug."On this applicatitn, the crankshaft

position sensor is mournited 1o the engine block and protrudes to’ within approximately 050" of the:crankshaft reluctor.

Since the reluctor is a machined ‘portion of the crankshaft pulley and the crank sensor is mounted in a fixed position
on the block, iming adjustments are not possible or necessary. '

Test Description: Number(s) below refer to circled 6. If the “no spark™ condition follows the suspected

number(s) on the diagnostic char. coil, that coil is faulty. Otherwise, '_[he ignition

. . module is the cause of no spark. This test could

4. To check the spark plug cable, use the digital mult- also be performed by substituting a known good
meter J 39689 on the ohms scale. Disconnect the coil for the one causing the “no spark™ condition.

suspect spark plug cable from both ends and con-
nect one of the multimeter probes to each end of the
plug cabie.

5. If carbon tracking is evident, replace ¢oil and be
sure plug cables relating to that coil are clean and
tight. Excessive cable resistance or faulty connec-
tions could have caused the coil to be damaged.

WAZ SERVICE MAMNUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-135

| @ SWITCH ANOR

L -:[-:@,mm,(;’-umon_com_;s“sium;.._- T -“n"_m'.a_ti}'_eu.sf_cr’nOmc_1G'm.'ndi_u MODULE. |

CHART C-4B

(Page 20f2)
DIRECT IGNITION SYSTEM
- MISFIRE AT IDLE
~1.7L THROTTLE BODY
- INJECTION NIVA

| B 1
: FROM PAGE :
‘t10F2 '
| . 1

T

* CHECK THERESISTANCE OF EACH PLUG CABLE OF THE
()| comwHICH OO NOT FIRE THE SECONDARY IGNITION
| WVOLTAGEIGNITION TESTER. o
* CABLE RESISTANGE SHOULD BE LESS THAN 15000
OHM$ EACH AND CABLES SHOULD NOT BE.GROUNDED.

ARE CABLES OK?
L
s
@ ® REMOVE COIL RETAINING NUTS AND REMOVE COILS. REPLACE FAULTY CABLE(S).
: &  COILS SHOULD BE FREE OF CARBON TRACKING.
ARE THEY? i )

. NOR! } REPUACE SGNITION CORZ. ALSQ CHECK FOR
PROBLEM CYUNDE \ SR - FAULTY PLUG CABLE CONNECTION(S} AND
& SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE - CASLE NIPPLE(S) FOR CARBON TRACKING.
“IGNITION TESTER GAP AT PROSLEM CYLINDER WHILE :
CRANKING ERGINE. :

DID4T?

- % CAUTION: When handling secondary spark plug cables with engine running, -
insulated pliers must be used and care exe reised to prevent a possible electrical shock.
| L IR S : e2793
“AFTER REPAIRS.” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT. . NS 18450
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2-136 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE 8ODY INJECTION

Fuse “Y" (GreEn)

14 PINK/BLACK ELECTRONIC
CONTROL MODULE
A 21 BROWN —{[:
18 it TIGNITION SWITCH
—I 8 | 15 PINK/BLACK — AS
VOLTA T SIGNA

I'P CONNECTOR ____ BPlL:Ag;K 1 LTAGE INPUT SIGNAL
ety L 10
A - 13 wHTE I TAGHO )
S— [ S
B |86 PINK/BLACK
re ELECTRONIC SPARK
C 19 GREEN/WHITE ————1 D4
it TIMING QUTPUT
0 | 48 BLACK/WHITE DS _1BYPASS MODE CONTROL
€ ] A2 VIOLET/WHITE ————{ 85 | REFERENCE INPUT SIGNAL
L 58 BLACK/RED ————1 B3 {REFERENCE LOW
A

A - :
» 68 WHITE «=J |—. _ gH_H__ c“‘:;"‘ss”:n
COIL - NSO
ASSEMBUES C J— G7BROWN —18

DIRECT IGNITION
SYSTEM MODULE.

10-22-92
NS 14400

CHART C-4C

DIRECT IGNITION SYSTEM MISFIRE UNDER LOAD
1_.7_L_TH ROTTLE BO'DY -'IN_J_ ECI' ION NI\_IA

Circuit Descrlptlon

The direct ignition system uses a waste spark method of dlsmbuuon In th:s type-of systcm thc ignition module
tnggers the #1/4 coil pair resulting in both #1 and #4 spark plugs finng at the same time. #1; cylmdcr is 'on the com-
pression stroke at the same time #4 is on the exhaust stroke, resulting in a lower energy requirement 10 fire #4 spark
plug. This leaves the remainder of the high voltage to be used to fire #1 spark plug. On this application the crankshaft
position sensor is mounted o the engine block and protrudes to within approximately .050" of the crankshaft reluctor.
Since the reluctor is a machined portion of the crankshaft and the crankshaft sensor is mounted in a fixed position on
the block. timing adjustments are not possible or necessary.

Test Description: Number(s) below refer to circled A faulty or poor connection at that plug could also
numberts} on the diagnostic chart. resuft in the miss condition. Also check for carbon
deposits inside the spark plug boot.

3. If carbon tracing is evident, replacs ¢oil and be sure
plug wires relating to that coil are clean and tight.

1. If the “Misfire” complaint exists ar idle only, diag-
rostic CHART C-4B must be used. A secondary
sien sl non esr 126792 (G129 ELe B essance oty comecions
quate available secondary voliage at the spark plug could have caused lh_c.c.01 © amaged. _
(25.000 volts). Spark should jump the test gap on all 4. If the no spark condition foliows ;hc 'sp5pec1ed c01_1,
4 leads. This simulates a “‘load " condition. that coil is faultv. Otterwise, the ignition module is

the cause of ne spart. This test could also be per-

formed by substituting a known good coil for the
one causing the no spark condition.

!‘\-)

If the spark jumps secondary ignition voltage igni-
ton tester J 26792 (ST-125) gap after grounding the
opposite plug wire, it indicates excessive resistance
in the plug which was bypassed.

VAZ SERVICE MANUAL THROTTLE BOOY INJECTION Niva
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-137

® CHECK THE RESISTANCE QOF EACH PLUG TABLE OF THE

- _' - VOUTAGE$GNITION TESTER -
e CABLE RESIS?ANCE SHOULD !E LESS THAN 15.000

. ¥ ENGINE MGSFIRE_S AT IDLE ONLY, SEE CHKART C-ll-
"IGNIT‘ION TOFFT

SECOMDARY [GNITION VOLTAGE lGNI‘I’tON Tssmt 126792
(5T7-125).

WITH ENGINE IDLING. REPEAT THIS TEST FORALL PLUG
CABLES. SEECAUTIOR Y

o SPARK SHOULD JUMP SECONDARY IGNITION VOLTAGE
IGNITION TESTER GAP ON ALL CABLES WITH ENGINE IDLING.
DIDIT?

. .-DlSCOHNECl' ONE SPARK PLUG LEAD ATA TIME AND, INSTALL

*  OBSERVE SECONDARY IGNITION VOLTAGE IGNITION TESTEII l

CHART C-4C

DIRECT IGNITION SYSTEM
MISFIRE UNDER LOAD
1.7LTHROTTLE BODY

INJECTION NIVA

YES

| ® - WITH IGNITION ~OFF,” USE CONNECTOR TERMINAL
TEST ADAPTER KIT ] 35616 GROUND THE OPPOSITE
PLUG CABLE OF THE AFFECTED COIL AT SPARK PLUG.

* SPARK SHQULD JUMP SECONDARY IGNITION VOLTAGE
IGNITION TESTER GAP WHILE CRANKING ENGINE.
DOESIT?

CHECKFOR: )
+ FAULTY, WORN OR CRACKED SPARK PLUG{S).
- MLUG FOULING DUE TO ENGINE MECHANICAL FAULT.
-IF SPARK PLUGS CHECK QUT QK. SEE “CUTS QUT,
MISSES™ IN "SYMPTOMS,” SECTION "2-87.

. COIL WHICH DID NQT FIRE THE SECONDAKY IGHIT]OH

: -.UH ; .UACH AND CABLES SHOULD NOTBE GROUNDED
ARE CABLES OK?

| WAS JUMPERED TO GROUND, IF MISFIRE IS STILL

'REPLACE THE SPARK PLUG FOR THE CABLE WHICH

1. | PRESENT, START MISFIRE TEST AGAIN AT STEP #1..

YES

* REMOVE COILRETAINING NUTS AND REMOVE COILS.
« (OIS SHOULD BE FHEE OF CARBON TRACKING.
ARE THEY?

[ REPLACE FAULTY CABLE(S).

® SWITCH A NORMALLY OPERATING COL WITHTHE -
CQIL FROM PROBLEM CYLINDER.

® SPARK SHOULD JUMP SECONDARY IGNITION
VOLTAGE IGNITION TESTER GAP WITH ENGINE IDLING.

[nerace iGuITION COW. ALSO CHECK FOR

FAULTY PLUG CABLE CONNECTIONS ARD
CABLE NIPPLES FOR CARBON TRACKING.

IO IT?
_
ORIGINALIGNITION REPLACE ELECTRONIC
COWL IS FAULTY. 1 IGNITION MODULE.

% CAUTION: When handling secondary spark plug cables with engine running,
insulated pliers must be used and care exercised to prevent a possible electrical shock.

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE™ LIGHT. NS 14380

§-2-92
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2-138 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

FUSER (BLACK) ¢ ELECTRONIC
PINK/BLACK o CONTROL MODULE
| PINK/
T6RED  MAXIFUSE  g3pep BLACK

‘L—_ﬂ-"-h 2 &755555-;5 =

= |samERy 2 BACK 2 § B 2P

PINK/BLACK

INTAKE MANIFOLD

-~ MEATER RELAY INTAKE MANIFOLD
{black relay ronnector) ELECTRIC HEATER
/ INTAKE MANIFOLD ’ RELAY CONTROL
ELECTRIC HEATER .
FLEEJ:JITRI? (Located undar
intake manifold)
__1____. §-15-92
— H% 14402

CHART C-9
(Page 1 of 2)

INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:
To assist in ¢old driveability, the electronic contml module controls a positive temperature coefficient heater. This
electric heating element is tumed “ON™" by the electronic control module by. supplying a ground o a coritrol relay at

the electronic control module’s terminal “C2”. The relay completes the circuit and suppliés voltage from a 50 amp
maxi fuse to the heater.

The heating element is self-current limiting, as its temperature increases its resistance increases. preventing ther-
mal overheat and possibie resultant shott to ground.

The electronic control module switches “ON™ the heater based upon various 1nputs and conditions:

« Coolant temperature sensor is leéss than 63°C,
» Engine is running.

» Intake air ternperature is less than 80°C.

e Battery voltage is greater than & voits.

Once the heater has been “ON™ the electronic com:rol module will turn it “OFE.” 1f the following (:ondmons EXIS[

» Battery voltage i is less than 6 volts. (Heavy electrical accessory load. )
» Coolant temperature sensor input is greater than 65°C.

Test Description: Numbers below refer to circled  Diagnostic Aids:

nembers on the diagpesyg chibr. With ignition “ON," engine running, use Tech 1
1. By using the Tech 1 “Scan’ wo! this quick check of “QUTPUT TEST” 10 um “ON" heater. Observe “Sys-
the intake manifold heater can be performed (See tem Voltage™ on Tech 1. System voltage should drop at

Diagnostic Aids.} least 0.3 volts with heater “ON.” Engine must be idling
2. This step checks for power on relay control and load ~ for this Tech 1 command to take effect.
circuits.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGIN_E MANAGEMENT SYSTEMS _1.:7L THROTTLE BODY INJECTION 2-139

: @ 8 CONNECT TECH 1, SELECT 'MISCELLANEOUSTESTS THEN' "DUTPUT

@ s IGNITION "ON," ENGINE STOPPED, ' . [ MANIFOLD HEATER OX.

CHART C-9

(Page 1 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

r:s*rs,"_ THEN = MANIFQLD RELAY,"

. : FOEF” USING TECH 1
qe. SYSTEM VOlTAGE SHOULD DECRE&SE sY AT LEAST 0.3 YOLTS WHEN -
" MANIFOLD HEATER 1S “ON.*

DOES M7

| NO I YES

I'e. " DISCONNECT: MAHIFOI.D HEATER RELAY FROM lucx conuecnoa Nuut_ .
: ASSEMBLY LINE DATA LINK CONNECTOR, '

- {e WITH YEST LIGHT. CONNECTED 10 GROUND AND IGNITION "ou nonz

T RELAY SLACK CONNECTOR Ttummns “4"AND 8%,

4 SOTH TERMINALS SHOULD UGHTTHE TESTLIGHT.

| ocomenr S
LT
IR S, c—————
i CONTINE TO PAGE 20F 2. | i REPAIN CIRCUIT THAT DOES
e NOT LIGHT TEST LIGHT.
$-25.92
NS 15805

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-140 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

FUSER (BLACK) 5 ELECTRONIC
—— N\ UACK . CONTROL MODULE
. : PINK/
76RED  MAXIFUSE . 77 pep - BLACK

. A O

— 79 BLACK 21 | o
- BATTERY i 7 I ST TS S < ;
INTAKE MANIFOLD =
HEATER RELAY INTAKE MANIFOLD
AT {black refay connector) ELECTRIC HEATER
- (INTAKE MANIFOLD RELAY CONTROL
E ELECTRIC HEATER
S_E‘m',‘,,? {Located under
intake manifold)
:l__ ' 9.15-92
= NS 14402

CHART C-9
| (Page20f2) -
INTAKE MANIFOLD ELECTRIC HEATER
1.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

To assist in cold driveability, the electronic control module centrols a positive temperature coefficient heater. This
eleciric heating element is turned “ON" by the electronic control module by supplying a ground to a control relay at
the. electronic control module’s terminal “C2". The relay completes the circuit and supplies voltage from a 50 amp
maxi fuse to the heater,” - _ o
_ The heating element is self-current limiting, as its temperature increases its resistance increases, preventing ther-
" mal overheat and possible resultant short to ground. - _ s _ )
The electronic control module switches “ON” the heater based upon various inputs and conditions:

» Coolant temperature sensor is less than 63°C.
¢ Engine is running.

o Intake air temperature is less than 80°C.

» Batery voltage is greater than 8 volts.

(Gnce the heater has betnON the electronic control module will tum it OFF if the following 'cqndil_ions exist:

« Bartery voltage is less than 6 volts. (Heavy electrical accessory load.)
o Coolant temperature seasor input is greater than 65°C.

Test Description: Numbers below refer to circled Diagnostic Aids:

numbers on the diagnostic char. With ignition “ON,” engine running, use Tech 1

3 Heater must be tested at or about 27°C. As the “QUTPUT TEST" 10 wm “ON" heater. Observe “Sys-
heater warms from 27°C its resistance increases. If ~ tem Voltage” on‘chh 1. System voltage should drop at
necessary, remove and cool the heater. The heater’'s  least 0.3 volts with heater “ON.” Engine must be idiing
resistance at 27°C should be less than 0.3 ohms. for this Tech 1 command 1o take effect.

4. This step checks Circuit 79 wire. _

5. This step simulates electronic controt module con-
trot of relay.

6. This step will determine if the electronic control
module is defective or if Circuit 81 is faulty.

VAZ SERVICE MANUAL THROTTLE BODY {NJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-141

CHART C-9

: > (Page 2 of 2)
INTAKE MANIFOLD ELECTRIC HEATER
~ L7JLTHROTTLE BODY INJECTION NIVA

; CONTINUED FROM !
i PAGE1QFZ

D SR B

@ + DISCONNECT MANIFOLD HEATER ELECTRICAL CONNECTOR, PERFORM NEXT
STEP WITH HEATER AT ROOM TEMPERATURE.
¢ USING DIGITAL OHMMETER, MEASURE RESISTANCE FROM HEATER

CONNECTOR TO ENGINE BLOCK. SHOULD BE BETWEEN 0.3 AND 0.5 OHMS,
15177

‘ ' » IFREMOVED AT PREVIOUS STEP, REINSTALL HEATER INTO INTAKE MANIFOLD.
& RECONNECT HEATER ELECTRICAL CONNECTOR. -

YES |

CHECK INTAKE MANIFOLD HEATER HOLD
DOWN BOLTS FOR CORROSION. ALSO

USING DIGITAL OHMMETER, MEASURE RESISTANCES BETWEEN RELAY
CONNECTOR TERMINAL “2" AND ENGINE 8LOCK GROUND.

¢ RESISTANCE SHOULD NOT BE ZERQ AND SHOULD BE APPROXIMATELY THE

SAME AS MEASURED IN STEP I,
WHATIS THE RESISTANCE?

INSURE THAT THEY ARE TIGHY. RECHECK
RESISTANCE. If STILL OVER SPECIFICATION
REPLACE INTAKE MANIFOLD HEATER,
RECHECK RESISTANCE. IF STILL QVER
SPECIFICATION REPLACE INTAKE

o33 I

P

#

- MANIFOLD HEATER.
1 | AreroximaTELY SAME AS STER 3 ] L ALMOST 26RO OHMs | - | opencireun, ko conivuTY |
1 Gl'e coNNECTTESTLIGHT BETWEEN + 12 vOLTS AND REPAIR SHORT TO GROUND REPAIR OPEN CIREUIT IN BLACK
A RELAY CONNECTOR TERMINAL “6°. - IN CIRCUIT 79 BLACK WIRE WIRE BETWEEN HEATER
o ENGINE IDLING, USE TECH 1 "OUTPUT TEST-TO | | BETWEEN HEATER. CONNECTOR AND BLACK RELAY
TURN “ON” MANIFOLD HEATER RELAY CONTROL | | CONNECTOR AND RELAY CONNECTOR TERMINAL *2°.
- FROM ELECTRONIC CONTROL MODULE. CONNECTOR.
e TESTLIGHT SHOULD LIGHT.
DOES IT?

NO |

& CONNECTTESTLIGHT B

. | REPLACE RELAY WITH NEW NEC
= MODULE TERMI

RELAY AND RETEST-ATSTEP 1. -

CTWEEN + 12 VOLTS AND ELECTRONIC CONTRGL |

£ST7 7O TURN “ON AND ~OFF” MANIFOLD HEATER

. HOULD TURN ~ON" ANO “OFF.*
'WHAT DOES TEST LIGHT DO?

[ Turws “on- anp-ore= | [s1avs -on- |

REPAIR OPEN CIRCUIT 80 . | | REPAIR SHORT TO GROUND ‘REPLACE ELECTRONIC
PINK/BLACKWIRE, || INCIRCUIT 80 PINK/BLACK CONTROL MOOULE,
BETWEEN ELECTRONIC WIRE BETWEEN ELECTRONIC —
CONTROLMODULEAND - | | CONTROL MODULE AND
RELAY CONNECTOR. - _RELAY CONNECTOR.
11-3-92
NS 13532

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2.142 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE gODY INJECTION

ELECTRONIC

AR
CONDITIONING

>_—{: CONDITIONING

CONTROL
UNIT

AIR CONDITIONING

1 l/ RELAY #%

‘ SWITCH
28 AMP 8 . N f SLOWER
f AIR

CONTROL MODULE

-+ -

BATTERY

HIGH/LOW H‘%‘Li“?m
GH/L COOLANT 2-PiN AIR CONDITIONING
— PRESSURE TEMPERATURE
RESSUR TEMPER HARNESS c.ouuscroa
. =4 AIR CONDITIONING
u—-—-"M-—-————-O\"—‘_‘ s —r_-“GBEEN‘l 88 | REQUEST
T AR CONDITIONING ' [BiLE —m \ coNDITIOI
1§ | rewaves , 3 bl €F—ss se -EE ALt Do
l' ' o AIR . ELECTRONIC '
3 o 1 1 1lconpmonmme  conTROL
AIR CONDITIONING g HARNESS MODULE
RELAY #2 _ :
Il . :
CONDENSER LEJ
FAN T compressor
— ) . ’ : - QUTEH -

. I ) . ) 5-29-92
: - : R NS 14679,

T CHARTC-10

AIR CONDITIONING COMPRESSOR CLUTCH CONTROL -
“74.7L THROTTLE BODY INJECTION NIVA

Circuit Description:

A request for air conditioning is sensed by the clectronic control module. When it has + 12 volts applied to termi-
nal “B8”. When the electronic control module senses the air conditioning is requested. it will energize the air-condi-
tioning Compressor Clutch Control relay by providing a ground path for the coil part of the relay. The relay contacts
will close, and current will flow from the relay and engage the air conditioning Compressor Clutch.

The electronic control module de-energizes the relay under the following conditions:

« If the throtile pos
No air conditioning requested. _
Coolant temperature is above about 112°C.

Vehicle speed less than7 km/h and throttle position g

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

1. The air conditioning compressor clutch should not
engage untl about 0.3 second after the output 1est is
gnabled.

With engine idling and air conditioning dash switch
“ON." the elecironic control module should be
grounding the relay control circult causing the test
tight to be "ON."

3% ]

ition sensor is gréater than about 95%. -~

Engine speed is above about 6375 revolutions per minute.

reater than 50%.
Diagnostic Aids: - o

The Tech 1 “Scan” tool displays air conditioning
request signal voltage at the electronic control modute
“B8".

A short to voltage on Circuit 84 Green wire o elec-
tronic control module terminal B8 will display air
conditioning request "Yes™ in all positions of dash
swiich.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA



ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-143

£ s |  CHART C-10

o RT ASSUM
CONDTTIOMING Y STENt o P v CHARGED AIR CONDITIONING COMPRESSOR
- AND 15 IN PROPER WORKING CONDITION CLUTCH CONTROL

1.7L THROTTLE BODY INJECTION NIVA

IGNITION “ON."*

AR CONDITIONING SWITCH "ON™ BLOWER COHTROL SWITCH ON “HIGH” SPEED,
ENGINE IDLING AT NORMAL OPERATING TEMPERATURE.

USING TECH T “SCAN" TOOL ENTER: “MISCELLANEQUS TEST,” "OUTPUT TEST,” AIR
CONDITIONING RELAY THEN ENABLE OUTPUT TEST TO CYCLE RELAY “ON® AND "OFF.”
DOES AIR CONDITIONING COMPRESSON CLUTCH ENGAGE AND. DISENGAGE?

®  USING TECH § “SCAN,” DOES "ARR : pnoluu Is |mmmean nEFER |
CONDITIQNING thUiST" DISPLAY 'nr? TO “INTERMITIENTS® IN SECTION 2. |

NO YES
& IGNITION "OFF." @ s IGNITION “OFF.®
) o DISCONNECT 2 PIN AR CONDITIONING & DISCOMNECT 2 PIM AIR CONDITIONING
HARNESS CONNECTOR LOCATED UNDER HARNESS CONNESTOR LOCATED UNDER
INSTRUMENT PANEL NEAR FUSE PANEL : INSTRUMENT PANEL NEAR FUSE PANEL
o IGNITION “ON” ENGINE IDUNG. B o IGNITION "ON* ENGINE IDLING.
8 USING TEST UGHT ) 341428 CONNECTEDTO |~ - - ¢ USINGTESTIIGHT ] J4142-8 conu:crzo__
: + BATTERY VOLTAGE, PROSE 2 PiN Al _ : "TO + BATTERY YOLTAGE. PROBE 2 m :
- CONDITIONING KARNESS CONNECTOR A", | . 1 A couomonmc musss '
- DOES. 'MRCOHDITIOHMGIEQUGST' | AR NNECTOR *8%. . '
DISPLAY *vES™? . o e usSING TECH ! *SCAN® TOOL smuu
B DE— " 7 | OUTMUTTESTAGAIN.
' o - : nsrtsrucm'ou‘?
L
1 _
"NO 1 ¥ES : NO ' § res
i X - : : |
FAULTY COHNEC‘HO& ¢ OPENOR FAULTY CONNECTION OPENCR
oRr : SHOKT TO or SHORTTO
) _OPEN OR SHORTTO anouuo IN | { GROUND IN AR OPEN OR SHORT TO GROUND -{. .| GROUND IN A
1o . 'qgcun' BAGREEN mg o ‘] CONDITIONING IN CRCUIT 85 SLUE WIRE o CDNDﬂ'IONING
& . (BETWEEN 2 PN AR | Hamness prior [BETWEEN 2 PIN AR - {: | RARNESS F'UO"
A : GHARNESS | {ToTHs. CONDITIONING HARNESS | ol ¢
; AND ELECTRONIC | | connecToR. CONMECTORAND . . ... | .| CONNECTOR.
comcL MODULE TERMINAL ELECTRONIC CONTROL | ' N
“B8™) Co MOOULE TERMINAL "D12%)
OR FAULTY E_LECTnomc OR FAULTY ELECTRONIKC
CONTROL MODULE. CONTROL MODULE.

5-28-92
NS 14451

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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2-144 ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION

1 PRIMARY GIRCUIT
2 SECONDARY CIRCUIT

3 QIL SEPARATOR

4 CRANKCASE VAPORS

5 COMBUSTICN CHAMBER

N$ 14680

~ CHARTC13
CRANKCASE VENTILATION SYSTEM CHECK
" 1.7L THROTTLE BODY INJECTION NIVA
System Description: ' |

The crankcase ventilation system has 2 circuits. In both circuits crankcase vapors are returned to the combuston
chamber through an oil separator located on the engine block near the ignition module. The primary circuit consists
of a calibrated orifice fitted into the intake manifold just below the throttle body injection unit. A small hose runs
from this orifice 1o the oil separator. A larger secondary circuit hose runs from the air clcaner to the oil separator.

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

RESULTS OF INCORRECT OPERATION:

A plugged hose may cause:

o Higher than normal idle air control steps.
s (il leaks.

o 0il in air cleaner.

+ Sludge in engine.

VAZ SERVICE MANUAL THROTTLE BODY INJECTION NIVA
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ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-145

. system is functioning pmpcrly
h corrcct to ensure Ihat s_

CHART C-13

CRANKCASE VENTILATION SYSTEM CHECK
1.7L THROTTLE BODY INJECTION NIVA

DIAGNOSIS

FUNCTIONAL CHECK OR VENTILATION SYSTEM

There are no moving parts in thc venuiatron system. Mainte-
nance consists: of inspecting the- hoses’ ‘to make sure they are ciear
and in good operating conditon. The vacuum orifice in the mani-
fold should be inspected on a regular basis o be sure it is not
plugged, and cleaned if necessary.

Proper operation of thc ventlation system is dependent upon a
sealed engine. If oil sludging or dilution is noted, and the ventilation
heck-engine for poss:blc cause and
c'uon as mtcnded '_ .

11-5-91
MS 11545
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ELECTRONIC
CONTROL MODULE

r——- 59 GREEN ]' B2 —I—w— +5VOLTS

E' 10 H POTENTIOMETER
.
L

.............. OCTANE ADJUSTMENT
MANIFOLD ABSOLUTE | INPUT SIGNAL

PRESSURE SEMNSOR J

51 BLACK 59 BLACK —E
"'"l Iz'l lic'.' -j__—-ssnsoa

! - = GROUND
-
| TO i
] INTAKE AIR 1
!_‘I"EMPER.ATURE SENSOII_:
OCTAME ADJUJSTMENT
POTENTIOMETER
OCTANE ADJUST
POTENTIOMETER
CONNECTOR
front face view 9.15-92
NS 14372

CHART C-15

OCTANE ADJUSTMENT POTENTIOMETER CHECK
1.7L THROTTLE BODY INJECTION NiVA
‘System Description: _
The octane adjustment potentiometer is a dealer only adjustment that compensates for the use of low octane fuel. -

" The potentiometer is adjustable from about 1 to0 4.5 velts and 0 to 8 degrees of retard. Any voltage adjustments that

are made at the potentiometer provide a comesponding change in degrees of retard ai the ignition system, provided
“the Tech 1 “Scan'” tool is instalted and in the “Octane Adjust” mode. Abnomally High (more than 4.9 volts) of

abnormally low (less than 0.50 volts) voltage readings will cause a Code 54. While the Code 54 problem is present

the “Check Engine” light will remain “ON™" when the engine is running. At the same time, the electronic controt mod-

ule will use a substitute (value of “degrees of retard™) until the problem is corrected.

No attempts at adjusting the Octane Adjust potentiometer should be made if a Code 54 is present.

Test Description: Number(s) below refer w0 circled  NOTE: The electronic control module monitors the volt-

number(s) on the diagnostic chart. age from the potentiometer any time the ignition is
. . “ON.” This can be observed using Tech 1 in the “F@:

1. Checks to make sure 3 possible Code 54 is not set. DATA LIST" mode when the engine is running.

2. Checks operation of the potentiometer.

3. Describes adjustment procedures and precautions. However, changes to the amount of spark retard

based on the potentiometer input signal will only 1ake
effect when the Tech 1 tool is used in the “Miscella-
neous Tests-Octarie Adjustment” mode.

VAZ SERVICE MANUAL THRGTTLE BODY INJECTION NIVA




- ENGINE MANAGEMENT SYSTEMS 1.7L THROTTLE BODY INJECTION 2-147

“CHART C-15

OCTANE ADJUSTM ENT POTENTIOMETER CHECK
1.7L THROTTLE BODY INJECTION NIVA

IF CODE 54 15 DETECTED, REPAIR THE PROBLEM THAT CAUSED THE CODE 54 BEFORE USING
THIS PROCEDHURE.

NOTICE:  THE OCTANE ADJUST POTENTIOMETER IS PRESET AT THE FACTORY FOR THE
USE OF HIGH OCTANE FUEL. IN MOST CASES IT WILL NOT NEED TO BE ADJUSTED DURING
THE LIFE OF THE VE HICLE. THERE ARE ONLY TWO TIMES WHEN AN ADJUSTMENT SHOULD
BE MADE:
1. IFTHE cusrouea HAS comumso OF DETONATION.
‘2. IF THE CUSTOMER HAS REQUESTED AN ADJUSTMENT TO comensnrs roa THE
ANTICIPATED USE OF LOW OCTANE FUEL.
IF AN ADJUSTMENT IS BEING MADE FOR REASONS OTHER THAN THOSE LISTED ABOVE THEN
‘THE w:usrmm s NOT uetessnv AND YOU SHOULD ROT PROCEED WITH THIS CHART,

©

ENGINE IDUNG.

CONNECT TECH "SCAN" TOOL

SELECTFOD DATA LIST.

DOES TECH 1 DISPLAY "OCTANE ADJUST™ VOLTS BETWEEN 1.0 AND
4.7, AHO DEGREES OF IETARD" lETWEEN 0 lND ”

] ves
@' ¢ WHILE OBSERVING TECK1SLOWLY | . ' | cHECK FOR CODE S4 USING

TURN OCTANE ADJUST POTENTIOMETER YECH 1 8EFORE PROCEEDING.

ADJUSTMENT SCREW. _
- DOES VOLTAGE DISPLAYED ON TECH 1
. RESPOND TO THE ADJUSTMENT SCREW

MOVEMENTT

- o THE POTENTIGMETER IS SET AT THE fAcrou AT ABOUT | | cHECKFORCODESS
" 1.VOLT{NO RETARD ON SYSTEM). - I~ |plAGNosTICEHART FOR
- ENGINE IDUNG. ON'TECH 1 seucr'msc 'rzsrs‘ N | | acomon inForRMATION.

 SELECT "ocrms ADJUST."

‘¢ BEFORE YOU PROCEED YOU MUST GET T0 THE "OCTANE
ADJUST® MQDE IN THE TECH 1. TO DO THIS YOU MUST,
PRESS THE EXIT BUTTON, SELECT *MISC” TEST AND THEN'
"OUTPUT® TESTS. NOW SELECT “OCTANE ADJUST® AND
PROCEED.

& TURN ADJUSTMENT scusw UNTIL DESRED
VOLTAGE/AMOUNT OF RETARD IS REACHED.

: | TOOMUCH aeruncm RESULT IN POOR

- rslroaumcz 'AND FUEL ECONOMY, T 15 BECAUSE OF

4 j‘rms THAT ONLY SMALL ADJUSTMENTS SHOULD BE

MADE AT ANY ONE ] TIME TQ THE: ?O‘IIMTOMETEL

MAKING SMALL ADJUSTMENTS AND RETURNING THE

VEHICLE TO THE OWNER ALLOWS (T TO 8E TEST DRIVEN

IN A VARIETY OF SITUATIONS. IF THE VEHICLE IS

& RETURNED FOR A SIMILAR COMPLAINT READJUST THE
e POTENTIOMETER AGAIN MAKING SURE NOT TO "OVER
ADJUST."
' 2-8-93
- NS 15202

“AFTER REPAIRS,” START ENGINE, CLEAR CODES AND CONFIRM NO “CHECK ENGINE” LIGHT.
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