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IGNITION CONTROL

DESCRIPTION - IGNITION SYSTEM

NOTE: All engines use a fixed ignition timing sys-
tem. Basic ignition timing i not adjustable. All
spark advance is determined by the Powertrain
Control Module (PCM).

The distributorless ignition system used on these
engines Is referred to as the DNrect Ignition System
(DIS). The system’s three main components are the
coils, crankshalt position sensor, and camshalt posi-
tion sensor. IT equipped with the coil on plug ignition
system It utilizes an ignition ooil for every cylinder, It
I5 mounted directly over the each spark plug.

OPERATION - IGNITION SYSTEM

The crankshaft position sensor and camshaft posi-
tion sensor are hall effect devices, The camshalt posi-
tion sensor and erankshaft position sensor generate
pulses that are inputs to the PCM. The PCM deter
mines engine position from these sensors, The PCM
caleulates Injector sequence and ignitlon timing from
crankshafi & camshaft position. For a deseription of
bhoth sensors, refer to Camshalt Position Sensor and
Crankshalt Position Sensor.




8l -2 IGNITION CONTROL

IGNITION CONTROL (Continued)
SPECIFICATIONS

FIRING ORDER—1.6/2.0L

IGNITION COIL CONNECTOR

PT

FRONT OF ENGINE
FIRING ORDER 1-3-4-2 P Ty
TORQUE
DESCRIPTION N'm Ft. Lbs, in. Lbs.
2.072.4L Camshaft 13 15
Position Sensor Scraw
Cam Magnel/Target 3.6 32
2.0r2 4L Crankshafl g a0
Fosilion Sensor Screw
1.6L Cam/Crank Sensor g 80
Screw
Coolant Temp. Sensor 18.6 165
Ignition Coil to Cyl. Head 11.8 105
Knock Sensor Bolt 22 195
2.0/2.4L Spark Plugs * 17.6 £2 13 12
1.6L Spark Plugs 27 £2.7 20 £2

* Tapered seat plugs. Imperative thal toque is NOT EXCEEDED.
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IGNITION CONTROL (Continued)

IGNITION COILS

) . Primary Resistance at Secondary Resistance at 21°C-27°C
Engines Coll Manufacture 21°C-27°C (T0°F-80°F) (70°F-80°F)
Toyodenso/
2.4L Diamond 045 TO 0.65 Ohms 11,500 to 14,700 Ohms
SPARK PLUGS SPARK PLUG CABLE RESISTANCE
DIAMOND
(BRASS TOWERS) 1.6L
{@ '@‘ CABLE RESISTANCE
' 1. F= #1 2790 ohms— 8680 ohms
+O @=¢ T #2 2400 ohms— 7530 ohms
' #3 3430 ohms— 10,600 ohms
- #4 3680 ohms— 11,340 ohms
T g
(7
O O CABLE RESISTANCE
POwsa 146 #1074 2900 ohms— 9000 chms
e H3 2290 ohms— 7300 ohms
Coil Polarity
SPECIAL TOOLS - EXPORT
WEASTEC
(SILVER TOWERS)
(¢) (@)
=3 = =
=+ O=¢
|
l
I__'r | _!:
] +I: } O h_fi—__'l PROTECTIVE SLEEVE
E@] || @I AUTO SHUT DOWN RELAY
] ) DESCRIPTION
Cail Polarity The relay is located in the Power Distribution Cen-
[ENGINE | FLUG TYPE ELECTRODE GAP ter (PDC), For the locatlon of the relay within the

PIXC, refer to the PDC cover for location. Check elec-
1.86L RCSMCC 0.84 to 0.97 mm (0.033 to trical terminals for corrosion and repair as necessary

0.038 in.)
241 RE14MCCS | 1.24 to 1.37 mm (0.048 to OPERATION
0,053 in.) The ASD sense circult (SBEC vehlcles) oF the

englne switched battery (NGC vehicles) Informs the
PCM when the ASD relay energlzes. A 12 volt signal
at this input indicates to the PCM that the ASD has
been activated. This Input is alse used to power cer-
tain drivers on NGC vehicles.
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AUTO SHUT DOWN RELAY (Continued)

When energiced, the ASD relay on SBEC vehicles
supplies battery veltage to the fuel injectors, ignition
colls and the heating element in each axygen sensar.

When energized, the ASD relay on NGC vehicles
provides power te operate the injectors, ignition coil,
generator field, OZ2 sensor heaters (both upstream
and downstream), evaporative purge solenold, EGR
salenoid  (If  equipped]  wastegate  solenoid (0
equipped), and NVLD solenoid (il equipped)

For bath SBEC and NGC wehicles, the ASD relay
also provides a sense circuit o the PCM for diagnos
tic purposes. I the PCM does not recelve 12 volts
from this input after grounding the control side of
the ASD relay, it sets a Diagnostic Trouble Code
(OTC), The PCM energlees the ASD any tlme there is
an engine speed that exceeds a predetermined value
(typically about 50 rpm), The ASD relay can also be
energized after the engine has been turned off to per
form an 02 sensor heater test, i vehicle Is equipped
with OBD 11 diagnostles.

As mentioned earlier. the PCM energizes the ASD
relay during an (32 sensor heater test. This test s
performed only alter the engine has been shut off for
SBEC wvehicles, On NGC wvehicles [t checks the 02
heater upon vehicle start. The PCM still operates
internally to perform several checks, including moni-
toring the 02 sensor heaters,

CAMSHAFT POSITION
SENSOR

DESCRIPTION

O 2.0/2 4L engines the camshalt position sensor s
mounted to the rear of the cylinder head (Flg. 1),
(Fig. 2}.. On LGL engines it Is mounted on the front
side of the cylinder head.

OPERATION

The PCM sends approximately 5 volts to the Hall-
effect sensor. This voltage is required to operate the
Hall-effect chip and the electronics inside the sensor.
The input to the PCM ocours on a 5 volt output rel-
erence circuit. A ground lor the sensor is provided
through the sensor return circuit, The PCM identifies
camshalt position by registering the change from 5 to
0 volis, as signaled from the Camshalt Position sen-
sor (Fig. 3).

On 2002410 engines a target magnet attaches to
the rear of the camshaft and indexes to the correct
position. The target magnet has fourteen different
poles arranged in an asymmetrical pattern. As the
target magnet rotates, the camshalt position sensor
senses the change in polarity (Fig. 5) and {Fig. 4).

Fhe PCM determines fuel Injection synchronization
and eyvlinder kemtification from Inputs provided by

H

|

5 5%
""Il-.._______
—

Fig. 1 Camshaft Position Sensor -2.0/2.4L DOHC

1 - PCW VALVE
2 - EGR VALVE
3 - CAMEHAFT POSITION SENZOR

Fig. 2 CAMSHAFT POSITION SENSOR - 24L TURBO

the camshalt position sensor (Fig. 1] and crankshalt
position sensor. From the two inputs, the PCM deter
mines crankshalt position,

The sensor Input switches from high (5 volts) to
low (0:30 volts) as the target magnet rotates. When
the north pole of the target magnet passes under the
sensar, the output switches high, The sensar output
switches low when the south pole of the target map-
net passes undermeath.

On 1.6L a raised platform on the cam sprocket
serves as a target. When the sensor detects the step,
the ipput voltage [rom the sensor to the PCM
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CAMSHAFT POSITION SENSOR (Continued)

POLE
TRANSITION
LOCATION

DIRECTION OF

ROTATION

Fi ity -
0414-195 g. § Target Magnet Polarity - NGC
- TARGET MAGMNET

Fig. 3 Target Magnet - Typical
1 - CAM MAGNET/TARGET

(3] Bisconnect electrical connector from camshaflt

2 - CAMSHAFT POSITION SENSCR position sensor
(4) Remove camshaft positlon sensor  mounting
screws. Remove sensor.
@ (3) Loosen serew attaching target magnet o rear

of camshaft (Fig. 6).

Gala2

Fig. 4 Target Magnet Polarity
1 - TARGET MAGNET

switches from high (5 volis) to low (L3 volis), As the
step returns away [rom the sensor, the input vollage
switches back wo high (5 velis).

REMOVAL IR
Fig. & Target Magnet Removaliinstallation
REMOVAL - 2.0/2.4L 1 - CAM MAGNET/TARGET

(1] Remove the air cleaner lid, disconnect the inlet 2 - CAMSHAFT POSITION SENSOR
air U!rl'l-il'l‘rﬂlllr[‘ Herysor -'.I!“I‘ Il]-i.l-l'lﬂllp air hi.'l-!ﬂ'-
2] Eemove the negative battery cable.
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PT

CAMSHAFT POSITION SENSOR (Continued)

REMOVAL - 1.6L

(1] Disconnect the negative battery cable.

i2) Relocate the power steering return hose.

(3] Disconnect the electrical connector from the
camshalt sensor,

(4] Remove | serews [mom sensor.

15) Remove sensor (Fig. 7).

Fig. 7 CAMSHAFT SENSOR LOCATION
INSTALLATION

INSTALLATION - 2.0/2.4L

The target magnet has locating dowels that fit into
machined locating holes in the end of the camshaft
(Fig. 8).

[}
zeen TTWY

Fig. 8 Target Magnet Installation

1 - LOCATING DOWELS
2 - LOCATING HOLES (2)

(1} Install target magnet in end ol camshaft,
Tighten mounting screw ta 36 Nom (32 =5 in lbs)

torgque. Over torquing could cause cracks in magnet.
If magnet cracks replace |t

(2] Install camshafit position sensor, Tighten sensor
mounting screws o 9 Nom (80 =15 in. lbs.) torque.

(3) Carefully artach electrical connector to cam-
shaft position sensor. Installation at an angle may
damage the sensor pins.

(1) Install the negative hattery cable.

(5) Install the air cleaner lid, connect the iniet air
temperature sensor and makeup alr hose.

INSTALLATION - 1.6L
(1) Install sensor o cylinder head (Fig. 7).
(2] Tiﬂlimu serews Lo 9 Mem (BOD in, [bs ).
(3] Connect the elecirlcal connector to the sensor
(1) Relocate the power steering return line.
{5) Connect the negative battery cable

IGNITION COIL
DESCRIPTION

WARNING: THE DIRECT IGNITION SYSTEM GENER-
ATES APPROXIMATELY 40,000 VOLTS. PERSONAL
INJURY COULD RESULT FROM CONTACT WITH
THIS SYSTEM.

The coll pack consists ol 2 colls molded together.
The coll pack is mounted on the valve cover (Fig. 9)
or (Fig. 10).

i T —— r'l-"

() S
H
| b N
| =EO)[FE wymsms
Q. - P a:uc-m;:

Fig. 9 lgnition Coil Pack—2.0/2.4L
OPERATION

WARNING: THE DIRECT IGNITION SYSTEM GENER-
ATES APPROXIMATELY 40,000 VOLTS. PERSONAL
INJURY COULD RESULT FROM CONTACT WITH
THIS SYSTEM.
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IGNITION COIL (Continued)

Mﬁ.

'--._,______‘

BFTalA

Fig. 10 IGNITION COIL LOCATION - 24L TURBO

High tenslon leads route to cach eylinder from the
coll. The coll fires two spark plugs every power
stroke, One plug is the cylinder under compression,
the other cylinder fires on the exhaust stroke. Coil
number one fires cylinders 1 and 4. Coll number two
fires cylinders 2 and 3. The PCM determines which
of the colls o charge and [ire at the correct thmae.

The Auto Shutdown (ASD) relay provides battery
voltage to the ignition coil. The PCM provides a
ground contact (circult) for encrglzing the coll, When
the PCM breaks the contact. the epergy in the coll
primary transfers to the secondary causing the
spark. The PCM will de-energize the ASD relay if §t
does not recelve the crankshalt position sensor and
camshaft position sensor inpuis.

REMOVAL
REMOVAL - 1.6L

NOTE: The 1.6L is attached with a rubber isolator
system. Care must be exercised in retaining all the
pieces and reinstalling in the order they where
removed.

(1) Remove alr cleaner assembly cover and discon-
nect the inlet ale temperature sensor (Flg. 11),
(2] Disconnect the negative battery cable.

Fig. 11 INLET AIR TEMP. SENSOR

(3) Disconnect the electrical connector at the throt-
tle by,

(1) Remove the purge hose [rom throtile body.

(53) Kemove the 4 bolts from the upper (o lower
manilold (Fig. 12},

Fig. 12 UPPER MANIFOLD BOLTS
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IGNITION COIL (Continued)

(G) RHemove the 2 bolts o the upper manifold to
struts (Fig. 13) and (Fig. 14).

/
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Fig. 14 REAR STRUT BOLTS UPPER INTAKE

(71 Remove the PCV hose and the brake booster
hose from the upper manifold

(8] Remove the 4 bolts [rom the lgnltion coil (Fig.
13).

=
~ fr= N
|.E'\"" // —_hﬂ ulm1

Fig. 15 IGNITION COIL

(9} Remove the spark plug cables from the ignition
toil.

REMOVAL - 2.0/2.4L

The electronic ignition ooil pack attaches directly
to the valve over [E:IE. 16},

{1} Remove the negative battery cable

(2} Disconnect electrical connector from coll pack.

(3] Remaove coil pack mounting nuts.

(1] Remuove coil pack.

— == 5 =

N R W : ’?ﬁ <
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Fig. 16 Electronic Ignition Coil Pack—2.4L
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IGNITION COIL (Continued)
REMOVAL - 2.4L TURBO

(1) Disconnect the negative battery cable. —~"" i _ 4 2
i2) Remove the throttle control shield {Fig. 17) L LT ‘ e
. "‘ —] __,.-"’;'.-' L

Fig. 19 THROTTLE CABLE BRACKET

{5} Remove the spark plug cables from the ignition
ol |
Fig. 17 THROTTLE CONTROL SHIELD (6] Unlock and disconnect the electrical connector
from the ignition coil.
(7} Remove bolts {rom ignition coil. Twist coll to
remove 2 of the bolts (Fig. 20) from the eoll before
removing It from vehilele

(3] Kemove the thmottle cables from the throttle
body lever (Fig. 18)

AONI11 1 \ f'%f'#%% jf\\‘&

Fig. 18 THROTTLE CABLES

4] Remove the throttle cable bracket and relocate Fig. 20 IGNITION COIL BOLT
(Fig. 19),



81 -10 IGNITION CONTROL

IGNITION COIL (Continued)

(8] Pull coil up (Fig. 21) and out by the throude
body side of the intake manifold (Fig. 22).

BOW YT

B2 ehTh

Fig. 23 RUBBER INSULATORS AND COIL

i - Rubber Insulaions
2-Coil

Fig. 22 IGNITION COIL REMOVED
INSTALLATION

INSTALLATION - 1.6L

(11 Install eoll and insulators (Fig. 23).

(2] Tighten bolts to 12 Nom (105 =20 in, Ibs.).

13} Install pasket to upper intake manifold (Fig.
24) and (Fig. 25).

(4) Install the 4 bolts from the upper to lower
manilold (Fig. 12).

(3) Install the 2 bolts to the upper manifold to
struts (Fig. 13) and (Fig. 14),

(6) Install the PCV hose amd the brake booster
hose o the upper manifold

Fig. 24 UPPER INTAKE GASKET

(7} Install the purge hose to throttle body,

(8) Connect the electrical connector to throtile
bady.

(%) Connect the negative battery cable.

(10 Install air cleaner asseinbly cover and connect
the inlet air temperature sensor (Fig. 11)

INSTALLATION- 2.0/2.4L

The electronle ignition cofl pack atiaches directly
to the valve cover (Fig. 16)

(1} Install coll pack on valve cover. Tighten the
bolts to L1L.B Nom (105 =20 in. 1bs.).
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Fig. 25 UPPER INTAKE GASKET INPLACE

(2] Transfer spark plug cables to new coil pack.
The coll pack towers are numbered with the oylinder
tdentificatlon. Be sure the lgnition cables spap onto
the towers.

(3) Install the negative battery cable.

INSTALLATION - 2.4L TURBO

(1) Install the eoil on throttle body side of the
intake manifold (Fig. 22), rotate down past the throt-
tle bady to the valve cover (Fig. 21).

(2] Connect and lock the electrical connector to the
Ignition cofil.

(3) Install bolts to ipnition coll. Twist coil to install
2 of the bolts {Fig. 20) to the coll after installing It to
vehlele

(4) Install the spark plug cables to the lgnitlon
coil.

(5] Install the throttle cable bracket (Fig. 19),

(6] Install the throttle cables to the throttle body
lever (Fig. 18).

(7] Install the throttle control shield (Fig. 17).

(8) Connect the negative battery cable.

NOTE: Check and make sure that throttle body and
attachments will not contact ignition cables.

IGNITION COIL CAPACITOR
REMOVAL - 2.4L TURBO

(1) Disconnect the negative battery cable

(2] Remove the electrical connector from the lgnl
tion coll capaclior (Fig. 26).

(3] Remove mounting bolt and remove capacitor
(Fig. 26).

IGNITION CONTROL 81-M

Fig. 26 COIL CAPACITOR - 2.4L TURBO

INSTALLATION - 2.4L TURBO

(1) Install coil capacitor and mounting bolt and
tighten to 11.8 Nem (105 in. Ihs).

(2} Connect the electrical connecton

{3} Connect the negative battery cable.

KNOCK SENSOR
DESCRIPTION

The knock sensor is holted to the cylinder bloack.
The knock sensor is designed to detect engine vibra-
tion that is caused by detonation or preignition

OPERATION

When the knock sensor detects a knock In one of
the eylinders, It sends an Input signal to the PCM. In
response, the PCM retards ignition timing for all oyl
inders by a scheduled amount

Knock sensors contaln o plezoelectric material
which constantly vibrates and sends an input voltage
(signal) to the PCM while the engine operates. As the
intensity of the crystal's  vibration increases, the
knock sensor output voltage also increases,

The voltage signal produced by the knock sensor
increases with the amplitude of vibration. The PCM
receives as an input the knock sensor voltage signal.
If the signal rises above a predetermined level, the
PCM will store that value in memory and retard
ignition timing to reduce engine knock. 17 the knock
sensor vollage exceeds a preset value, the PCM
retards ignition timing for all cylinders. It is not a
selective cylinder retard.

The PCM ignores knock sensor input during engine
idle conditions. Once the engine speed exceeds a
specified value, knock retard is allowed.
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KNOCK SENSOR (Continued)

Knock retard uses its own short term and long
term memory program

LIJIIH erm memory stores  previous detanation
information in Its batterv-backed RAM. The maxi
mum authority that long term memory has over tim
ing retard can be calibrated

Short term memory 1s allowed (o retard timing up
to a preset amount under all operating conditions (as
long as rpm is above the minimum rpm) except WOT.
The PCM, using short term memory, can respond
quickly to retard timing when engine knock s
detected. Short term memory 15 lost any tme the
ignition kKey is turned off.

MOTE: Over or under tightening affects knock sen-
sor performance, possibly causing improper spark
control,

REMOVAL
REMOVAL - 1.6L

(1) Remove air cleaner assembly cover,

(2) Disconnect the negative battery cable.

(3 Disconnect the electrical connector for the sen
sor (Fig. 27) (Fig. 28).

)

N

Fig. 27 WIRING CONNECTOR

4] Remove knock sensor. The knock sensor is
located under the intake manifold (Fig. 28).

REMOVAL - 2.0/2.4L

The knock sensor bolts into the side of the ovlinder
block in front of the starter under the intake mani
fald.

(1) Disconnect the negative battery cable.

Fig. 28 KNOCK SENSOR

{2} Disconnect electrical connector from knock sen
ST,

(3] Remove the bolt holding the knock sensor

(4] Kemove the knock sensor

INSTALLATION

INSTALLATION - 1.6L

(1) Install the knock sensor (Fig. 28) Tighten
knock sensor bolt to 22 Nem (195 in. Ibs) torque.
Over or under tightening effects knock sensor
performance resulting in  possible improper
spark control.,

(2] Connect the electrical connector for the sonsor
(Fig. 27).

(3] Connect the negative bactery cable,

(1) Install air cleaner assembly cover.

INSTALLATION - 2.0/2.4L

The knock sensor holts into the side of the cylinder
Llock in front of the starter under the Intake mani-
fold.

(1) Install knock sensor, Tighten knock sensor bolt
to 22 MNm (195 In. |bs) torque. Over or under
tightening effects knock sensor performance,
possibly causing improper spark conirol.

(2) Attach electrical connector to knock sensor

(3} Connect the negative battery cable,
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SPARK PLUG

REMOVAL
REMOVAL - 1.6L

i1 Remove air cleaner assembly cover (Fig. 11).

(2] Disconnect the negative battery cable.

(3 Disconnect the electrical connector at the throt-
tle body.

(4] Remove the purge hose from throttle body:

(3) Remove the 4 bolts from the upper to lower
manilold (Fig. 12).

(6] Remove the 2 bolis to the upper manifold to
struts (Fig. 13) and (Fig. 14).

(7) Remove the PCV hose and the brake booster
hose from the upper manifold

(8] Remove the 4 bolts [rom the ignition coll.

9] Remove the spark plug cables from the ignition
coll.

Fallure (o route the cables properly could cause the
radio to reproduce ignition noise, cross lgniton of the
spark plugs or short circuit the cables to ground.

REMOVE CABLES FROM COIL FIRST.

Always remove the spark plug cable by grasping
the top of the spark plug insulator, turning the boot
12 turn and pulling straight up in a steady motlon,

(10} Remove the spark plug using a quality socked
with a rubber or foam Insert anid special wol ¢ 8448
(Fig. 29) on the extenston to keep from damaging the
spark plug tubes In the cylinder head and valve
Cover,

Fig. 29 SPECIAL TOOL # 8448
(11) Inspect the spark plug condition.

IGNITION CONTROL 81 -13

REMOVAL - 2.0/2.4L

Fallure to route the cables properly could cause the
radio to reproduce ignition noise, cross Ignition of the
spark plugs or short circult the eables to ground.

NOTE: REMOVE cables from coil first before remov-
ing spark plug insulator.

special care should be used when installing spark
plugs in the 24L eylinder head spark plug wells, Be
sure the plugs do not drop into the wells, damage 1o
the electrodes can oceur.

Always tighten spark plugs to the spectlied torque.
Over tightening can cause distortion resulting in a
change In the spark plug gap. Overtightening can
also damage the cylinder head.

(1] Remove the air cleaner lid, disconnect the inlet
ali sensor and makeup alr hose.

(2} Disconnect the negatlve battery cable,

(3) Remove the upper intake manifold. refer to the
Engine section for more inlormation.

(4] Disconnect the cable (rom the ignition coil lirst,

Always remove the spark plug cable by prasping
the top of the spark plug insulator, rotate the boot
907 and pulling suralght up in & steady motion

(5) Remove the spark plug using a quality socket
with a rubber or foam insert.

(6] Inspect the spark plug condition.

REMOVAL - 2.4L TUREO

Special care should be used when installing spark
plugs In the 24L eylinder head spark plug wells, Be
sure the plugs do not drop into the wells: damage to
the electrodes can occur.

NOTE: REMOVE cables from the coil first before
removing spark plug insulator.

(1) Disconnect the negative battery cable.

(2} Unlock and disconnect the MAP sensor electri-
cal connector,

(3) Remove the throttle control shield.

{4} Disconnect the cable rom the ignition coll first.
Always remove the spark plug Insulator, rotate the
boot 90° and pulling straight up in a steady motion.

(5) Remove the spark plug using a guality socket
with a rubber or foam insert (Fig. 30).

(6) Inspect the spark plug condition.

INSTALLATION
INSTALLATION - 1.6L

Fallure to route the cables properly could cause the
radio o reproduce ignition noise, cross ignition of the
spark plugs or short circult the eables to grounid.
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SPARK PLUG (Continued)

Fig. 30 SPARK PLUG REMOVAL/INSTALLATION -
24L TURBO

(1} To avold cross threading, start the spark plug
into the cylinder head by hand.

(2] Use special tool # 8448 to install and tighten
the spark plug. Tighten spark plugs to 28 N-m (20 (L.
Ihs) torque

(3] Install spark plug insulators over spark plugs.
Ensure the top of the spark plug insulator covers the
upper end of the spark plug tube,

(4) Reconneot to cables 1o eoll.

(5] Install the 4 bolts from the upper o lower
manifold (Fig. 12).

6] Install the 2 bolts to the upper manifold to
struts (Fig. 13) and (Fig. 14).

(7) Install the PCV hose and the brake booster
hose to the upper manifold

(8] Install the purge hose to throttle body.

1) Connect the electrical connecter 1o throttle
bl y.

(10} Connect the negative battery cable.

(11} Install air cleaner assembly cover and inlet
air emperature sensor (Fig. 1),

INSTALLATION - 2.0/2.4L

Fallure to route the cables properly could cause the
radio to reproduce ignition noise, eross ignition of the
spark plugs or short circult the cables to growndd.

NOTE: REMOVE cables from coil first before removy-
ing spark plug insulator.

special care should be used when installing spark
plugs in the 24L cylinder head spark plug wells, Be
sure the plugs do not drop into the wells, damage 1o
the electrodes can occur.

PT

Always tighten spark plugs to the specified torque.
Over tightening can cause distortion resulting In a
change In the spark plug gap. Overtightening can
also damage the cyvlinder head.

(1) To avoid cross threading, start the spark plug
into the cylinder head by hand.

WARNING: The tapered seat plugs for this applica-
tion are torque-criticall It is imperative that 17.6 N'm
+-2 (13 +/- 2 ft. Ibs.) is NOT exceeded!|

(2] Tighten spark plugs to 17.6 +- 2 Nom (13 +/- 2
. Ibs.) torque,

(3) Install spark PIIIH_ insulators ovier spark p?lugs:.
Ensure the top of the spark plug insulator covers the
upper end of the spark plug tube,

(4] Install spark plug cable to coil,

(5) Install the upper intake manifold, refer to the
Engine section for more information

(6] Connect the negative battery cable.

(7T} Install the air cleaner lid and connect the inlet
air temperature sensor and makeup hose,

INSTALLATION - 2.4L TURBO

Speclal care should be used when installing spark
plugs in the 2.4L cylinder head spark plug wells, Be
sure the plugs do not drop into the wells, damage to
the electrodes can oceur.

NOTE: INSTALL cables to the spark plug first before
installing them to the ignition coil.

(1} Install the spark plug using a quality socket
with a rubber or foam insert. Tighten plus to N-m
17.6 =2 (13 =2 . 1bs)), DO NOT OVER TIGHTEN, It
is imperative that the torque is NOT EXCEEDED,

(2) Install the throttle control shield.

(3) Connect and lock the MAP sensor electrical
COTINECtor.

(1) Conneet the negative battery cable.

SPARK PLUG CABLE
DESCRIPTION

Spark Plug cables are sometimes referred o as
secondary ignition wires, The wires transfer electrl-
cal current from the ignitlon coll pack o Individual
spark plugs at each cylinder. The resistive spark plug
cables are of nonmetallic construction. The cables
provide suppression of radio frequency emissions
from the lgnition system

Check the spark plug cable connectlons for good
contact at the toil, and spark plugs. Terminals should
be fully seated, The insulators should be in good con-
dition and should fit tightly on the coll, and spark
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SPARK PLUG CABLE (Continued)

plugs. Spark plug cables with insulators that are
cracked or torn must be replaced.

Clean Spark Flug cables with a eloth maistened
with a non-flammable solvent. Wipe the cables dry,
Check for brittle or cracked insulation. The spark
plug cables and spark plug boots are made rom high
temperature materials.

REMOVAL
REMOVAL - 1.6L

Failure to moute the cables properly mould cause the
radio o reproduce Ignition noise, cross lgnition of the
spark plugs or short eircuit the cables to ground.

Remaove spark plug cable from coil first

Always remove the spark plug cable by grasping
the top of the spark plug Insulator, turming the bool
172 turn and pulling stralght up in a steady motlon.

REMOVAL - 2.0/2.4L

Failure to route the cables properly could cause the
radio to reproduce Ignition noise, cross lgnition of the
spark plugs or short clrcult the cables to pround.

Remove spark plug cable lrom coll firse

IGNITION CONTROL 81 -15

Always remove the spark plug cable by grasping
the top of the spark plug Insulator, turning the boot
V2 turn and pulling stralght up in a steady motlon.

INSTALLATION
INSTALLATION - 1.6L

Fallure to route the cables properly could cause the
radio to reproduce ignition nolse, eross ignition af the
spark plugs or short circuit the cables o ground
Install spark plug insulators over spark plugs.
Ensure the top of the spark plug insulator covers the
upper end of the spark plug tube, then connect the
other end to coil pack

INSTALLATION - 2.0/2.4L

Fallure to route the cables properly could cause the
radio W reproduce Ignition nelse, eross ignitlon of the
spark plugs or short circuit the cables to ground.
Install spark plug insulators over spark plugs.
Ensure the top of the spark plug insulator covers the
upper end of the spark plug tube, then connect the
other end W coll pack.
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