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1G-2
IGNITION SYSTEM _— (3S-GTE)

(3S-GTE)
DESCRIPTION

The PCME is programmed with data for optimum ignition timing under any and all operating
conditions. Using data provided by sensors which monitor various engine functions (rpm, intake
air volume, eng, temperature, etc.), the microcomputer (PCME) triggers the spark at precisely the
right instant.
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The PCME monitors the engine condition by signals from each sensor, calculates the ignition
timing and sends an ignition signal to the igniter. High voltage from the ignition is distributed to
each spark plug in the appropriate order to generate a spark between the electrodes, which
ignites the air—fuel mixture.

IGNITER
The igniter temporarily interrupts the primary current with the ignition signal (IGT signal) from the

PCME and generates sparks at the spark plug. Also, as a fail-safe measure, when ignition occurs

an ignition confirmation signal (IGF signal) is sent to the PCME.

IGNITION COIL
The ignition coil uses a closed core coil with the primary coil wrapped around the core and the
secondary coil wrapped around the primary coil. This allows the generation of a high voltage
sufficient to cause a spark to jump across the spark plug gap.

DISTRIBUTOR
This correctly distributes high voltage to the spark plug of each cylinder in the specified ignition
order.

PICKUP COILS
The NE coil detects the crank angle, and the G1 and G2 coils detect the cam angle.
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1G-22
IGNITION SYSTEM _— (5S-FE)

(5S—FE)
DESCRIPTION

The PCME (& T) is programmed with data for optimum ignition timing under any and all operating
conditions.

Using data provided by sensors which monitor various engine functions (rpm, intake air volume,
eng, temperature, etc.), the microcomputer (PCME (& T)) triggers the spark at precisely the right
instant.
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The PCME (& T) monitors the engine condition by signals from each sensor, calculates the
ignition timing andsends an ignition signal to the igniter. High voltage from the ignition is
distributed to each spark plug in the appropriate order to generate a spark between the
electrodes, which ignites the air—fuel mixture.

IGNITER

The igniter temporarily interrupts the primary current with the ignition signal (IGT signal) from the
PCM (& T) and generates sparks at the spark plug. Also, as a fail-safe measure, when ignition
occurs an ignition confirmation signal (IGF signal) is sent to the PCME (& T).

IGNITION COIL

The ignition coil uses a closed core coil with the primary coil wrapped around the core and the
secondary toil wrapped around the primary coil. This allows the generation of a high voltage
sufficient to cause a spark to jump across the spark plug gap.

DISTRIBUTOR

This correctly distributes high voltage to the spark plug of each cylinder in the specified ignition

order.
PICKUP COILS
The NE coil detects the crank angle, and the G coil detects the cam angle.
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IGNITION SYSTEM — (35— GTE)

DISTRIBUTOR -
COMPONENTS FOR REMOVAL AND

Bracket

4 Non-reusable part
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IG-14

IGNITION SYSTEM - (35-GTE)

Negative (=) Terminal
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MGOIM -0

DISTRIBUTOR REMOVAL

(See Components for Removal and Installation)
1. DISCONNECT CABLE FROM NEGATIVE TERMINAL

OF BATTERY

CAUTION: Turn the ignition switch to “LOCK”. Discon—
nect the negative terminal from the battery. Wait at least
20 seconds before proceeding with work.

2. REMOVE NO0.1 INTAKE AIR CONNECTOR

3. DISCONNECT DISTRIBUTOR CONNECTOR
4. DISCONNECT HIGH-TENSION CORD FROM
IGNITION COIL
5. DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS
(a) Disconnect the high—tension cords from the cord
clamps.
(b) Disconnect the four high—tension cords from the
spark plugs.

6. REMOVE DISTRIBUTOR
(a) Remove the two mounting bolts, and pull out the
distributor.
(b) Remove the O-ring from the distributor housing.
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1G-15
IGNITION SYSTEM — (3S-GTE)

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Distributor Cap

+ Packing

Rotor

Distributor Housing
Assembly

4 Non-reusable part

=1

DISTRIBUTOR DISASSEMBLY

(See Components for Disassembly and Assembly)
1. REMOVE DISTRIBUTOR CAP
Remove the two bolts, distributor cap and packing.

2. REMOVE ROTOR
Remove the two screws and rotor.
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IG-16
IGNITION SYSTEM — GTE-~ IGNITION SYSTEM—(3S

DISTRIBUTOR INSPECTION
INSPECT SHAFT

Turn the shaft and check that it is not rough or worn.
If it feels rough or worn, replace the distributor
housing assembly.

L R -

L]

DISTRIBUTOR ASSEMBLY
(See Components for Disassembly and Assembly)
1. INSTALL ROTOR
(a) Align the hollow of the signal rotor with the protrusion
of the rotor.

(b) Install the rotor with the two screws.

2. INSTALL DISTRIBUTOR CAP
(a) Install a new packing to the distributor housing.

PO403Y

(b) Install the distributor cap with the two bolts.
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1G-17
IGNITION SYSTEM — (3S-GTE)

DISTRIBUTOR INSTALLATION
(See Components for Removal and Installation)
1. REMOVE ENGINE UNDER COVERS

2. REMOVE RH ENGINE HOOD SIDE PANEL

3. SET NO.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft clockwise, and position the slit of
the intake camshaft as shown in the illustration.

4. INSTALL DISTRIBUTOR
(a) Install a new O-ring to the distributor housing.
(b) Apply a light coat of engine oil on the 0- ring.

1G1312

(c) Align the cutout portion of the coupling with the
groove of the housing.

(d) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.
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(e) Lightly tighten the two mounting bolts.

5. CONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
(a) Connect the four high—tension cords to the spark
plugs.
Firing order:
1-3-4-2
(b) Install the four high — tension cords to the cord
clamps.
6. CONNECT HIGH-TENSION CORD TO IGNITION
COIL
7. CONNECT DISTRIBUTOR CONNECTOR
8. INSTALL NO.1 INTAKE AIR CONNECTOR
9. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY
10. WARM UP ENGINE
Allow the engine to warm up to normal operating
temperature.

11. CONNECT TACHOMETER AND TIMING LIGHT TO
ENGINE

Connect the test probe of a tachometer to terminal IG

(—)of the data link connector 1.

NOTICE:
. Never allow the tachometer terminal to touch
ground as it could result in damage to the ignite
and/or ignition coil.
As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.
12. ADJUST IGNITION TIMING
(a) Using SST, connect terminals TE1 and E1 of the data
link connector 1.
SST 09843-18020
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1G-19
IGNITION SYSTEM — (35— GTE)

(b) Using a timing light, check the ignition timing.
Ignition timing:

10° BTDC @ idle
(Transmission in neutral position)

(c) Loosen the two mounting bolts, and adjust by turning
the distributor.

(d) Tighten the mounting bolts, and recheck the ignition
timing.

Torque: 39 N-m (400 kgf-cm, 29 ft—Ibf)

(e) Remove the SST from the data link connector 1.
ol SST 09843-18020

13. FURTHER CHECK IGNITION TIMING
Ignition timing:.
12 -21°BTDC @ idle
(Transmission in neutral position)

HINT: The timing mark moves in a range between 12°
and 21 °.

14. DISCONNECT TACHOMETER AND TIMING LIGHT
FROM ENGINE

15. REINSTALL RH ENGINE HOOD SIDE PANEL

16. REINSTALL ENGINE UNDER COVERS
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1G-32
IGNITION SYSTEM - (5S-FE)

DISTRIBUTOR won1-s2
COMPONENTS FOR REMOVAL AND

INSTALLATION

? RH Engine Hood
Side Panel
Distributor

Connector R
-=1 .-f’_f_: ‘,: = ¢

Distributor

Ground Strap

Distributor
Connector

Air Cleaner
Hose

Engine Under
Cover

Bracket

¢ Non-reusable part
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1G-33
IGNITION SYSTEM _— (5S-FE)

Negative (-) Terminal DISTRIBUTOR REMOVAL

(See Components for Removal and Installation)

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL
OF BATTERY

CAUTION: Turn the ignition switch to "LOCK”. Discon—

nect the negative terminal from the battery. Wait at least

20 seconds before proceeding with work.

2. REMOVE AIR CLEANER HOSE

3. DISCONNECT DISTRIBUTOR CONNECTORS
4. DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS
(a) Disconnect the four high—tension cords from the
spark plugs.
(b) Disconnect the high—tension cords from the clamp
on the cylinder head cover.

5. REMOVE DISTRIBUTOR WITH HIGH-TENSION
CORDS
(a) Remove the two mounting bolts, and pull out the
distributor.
(b) Remove the O-ring from the distributor housing.
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IGNITION SYSTEM - (5S5-FE)

COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

&

¢ Non-reusable part

Distributor Cap
(with High-Tension

)

Cord
Packing
%——— Rotor
Distributor
Housing

Ignition Coil
Dust Cover

Igniti il
Distributor Wire gnition Coil

POGOTZ

Lo ]

DISTRIBUTOR DISASSEMBLY

(See Components for Disassembly and Assembly)
1. REMOVE DISTRIBUTOR CAP
Remove the three bolts and distributor cap.

2. REMOVE ROTOR

3. REMOVE IGNITION COIL DUST COVER
(a) Remove the dust cover.
(b) Remove the packing.

https://cardiagn.com/ignition-system-93-mr2/
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1G-35
IGNITION SYSTEM _— (5S-FE)

4. REMOVE DISTRIBUTOR WIRE
(a) Remove the two nuts, and disconnect the three wires
from the ignition coil terminals.

(b) Remove the distributor wire from the distributor
housing.

5. REMOVE IGNITION COIL
Remove the four screws and ignition coil.

6. REMOVE CONDENSER
Remove the screw and condenser.
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IG-36
IGNITION SYSTEM _— (5S-FE)

DISTRIBUTOR INSPECTION
INSPECT SHAFT

Turn the shaft and check that it is not rough or worn.
It it feels rough or worn, replace the distributor hou—
sing assembly.

K130

DISTRIBUTOR ASSEMBLY

(See Components for Disassembly and Assembly)
1. INSTALL CONDENSER
Install the condenser with the screw.

2. INSTALL IGNITION COIL
(a) Remave any old packing (FIPG) material.
(b) Apply seal packing to the ignition coil installing sur—
face of the housing as shown in the illustration.
Seal packing:
Part No. 08826—00080 or equivalent

Seal Packing

POOG19

(c) Install the ignition coil with the four screws.

3. INSTALL DISTRIBUTOR WIRE
(a) Install the grommet of the wire to the distributor
housing.
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1G-37
IGNITION SYSTEM _— (5S-FE)

(b) Connect the three wires to the ignition coil terminals
with the two nuts.

NOTICE:

*« When connecting the wires to the ignition coil,
insert both properly into their grooves found on the
side of the ignition coil.

» Be sure the wires do not contact with signal rotor or
distributor housing.

4. INSTALL IGNITION COIL DUST COVER
(a) Install a new packing to the distributor housing.

(b) Install the dust cover.
5. INSTALL ROTOR

6. INSTALL DISTRIBUTOR CAP AND HIGH —-TENSION
CORDS

Install the distributor cap with the three bolts.
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IG-38
IGNITION SYSTEM _— (5S-FE)

DISTRIBUTOR INSTALLATION
(See Components for Removal and Installation)
1. REMOVE ENGINE UNDER COVERS

2. REMOVE RH ENGINE HOOD SIDE PANEL

KwoY -1

3. SET N0.1 CYLINDER TO TDC/COMPRESSION
Turn the crankshaft clockwise, and position the slit of
the intake camshaft as shown in the illustration.

4. INSTALL DISTRIBUTOR
(a) Install a new 0-ring to the housing.
(b) Apply alight coat of engine oil on the 0-ring,

(c) Align the cutout portion of the coupling with the
groove of the housing.

(d) Insert the distributor, aligning the center of the flange
with that of the bolt hole on the cylinder head.
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1G-39
IGNITION SYSTEM —  (5S-FE)
(e) Lightly tighten the two mounting bolts.
5. CONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
(a) Connect the four high—tension cords to the spark:
plugs.
Firing order:
1-3-4-2

(b) Connect the high—tension cords to the clamp on the
cylinder head cover.
6. CONNECT DISTRIBUTOR CONNECTORS

7. INSTALL AIR CLEANER HOSE

8. CONNECT CABLE TO NEGATIVE TERMINAL OF
BATTERY

9. WARM UP ENGINE

Allow the engine to warm up to normal operating

temperature.

10. CONNECT TACHOMETER AND TIMING LIGHT TO
ENGINE

Connect the test probe of a tachometer to terminal IG

(-) of the check connector.

NOTICE:
. Never allow the tachometer terminal to touch
ground as it could result in damage to the igniter
and/or ignition coil.
. As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your unit before use.
11. ADJUST IGNITION TIMING
(a) Using SST, connect terminals TE 1 and E 1 of the data
link connector 1.
SST 09843-18020
HINT: After engine rpm is kept at 1,000 — 1,300 rpm
for 5 seconds, check that it returns to idle speed.
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IGNITION SYSTEM - (5S5-FE)

(b) Using a timing light, check the ignition timing.
Ignition timing:
10° BTDC @ idle
(Transmission in neutral position)

(c) Loosen the two mounting bolts, and adjust by turning
the distributor.

(d) Tighten the mounting bolts, and recheck the ignition
timing.

Torque: 19 N-m (195 kgf-cm, 14 ft-Ibf)

(e) Remove the SST from the data link connector 1.
SST 09843-18020

12. FURTHER CHECK IGNITION TIMING
Ignition timing:
13 -22° BTDC @ idle
(Transmission in neutral position)

HINT: The timing mark moves in a range between 13°
and 22°.

13. DISCONNECT TACHOMETER AND TIMING LIGHT

FROM ENGINE
14. REINSTALL RH ENGINE HOOD SIDE PANEL
15. REINSTALL ENGINE UNDER COVERS
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IGNITION MAIN RELAY

IGNITION MAIN RELAY ("IGN”)

INSPECTION
1. REMOVE IGNITION MAIN RELAY

2. INSPECT IGNITION MAIN RELAY

A. Inspect relay continuity

(a) Using an ohmmeter, check that there is continuity

between terminals 1 and 3.

(b) Check that there is continuity between terminals 2

and 4.

(c) Check that there is no continuity between terminals 4

and 5.

If continuity is not as specified, replace the relay.

B. Inspect relay operation

(a) Apply battery voltage across terminals 1 and 3.

(b) Using an ohmmeter, check that there is continuity

between the 2 and 4.

(c) Check that there is continuity between terminals 4

and 5.

If operation is not as specified, replace the relay.

3. REINSTALL IGNITION MAIN RELAY
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1G-41
IGNITION SYSTEM - (55-FE)
IGNITION MAIN RELAY
(See 3S—-GTE Engine) -
SERVICE SPECIFICATIONS e
SERVICE DATA
Ignition timing | w/ Terminals TE1 and E1 connected 10° BTDC @ idle
Firing order = 1-34-2
High—tension Resistance (Maximum) 25 kQ per cord
cord
Spark plug Recommended spark plug ND PK20R11
Recommended spark plug NGK BKR6EP-11
Correct electrode gap 1.1 mm (0.043 in.)
Maximum electrode gap of used plug 1.3 mm (0.051 in.)
Ignition coil Primary coil resistsnce (Cold) 0.36 -0.55Q
Primary coil resistance (Hot) 0.45-065Q
Secondary coil resistsnce (Cold) 9.0-154kQ
Secondary coil resistance (Hot) 14-18.1kQ
Distributor Air gap 0.2-0.4 mm (0.008 — 0.016 in.)
Signal generator (pickup coil) resistance (Cold)
G(+) - G(-) 185-275Q
NE(+) - NE(-) 370-550 Q
Signal generator (pickup coil) resistance (Hot)
G(+) - G(-) 240-325Q
NE(+) - NE(-) 475650 Q
anT-n
TORQUE SPECIFICATIONS
Part tightened N-m kgf—cm ft—Ibf
Spark plug x Cylinder head 18 180 13
Distributor x Cylinder head 19 195 14

https://cardiagn.com/ignition-system-93-mr2/
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IG-6
IGNITION SYSTEM - (3S-GTE)
ON-VEHICLE INSPECTION
SPARK TEST
CHECK THAT SPARK OCCURS
(a) Disconnect the high—tension cord (from the ignition
coil) from the distributor cap.
(b) Hold the end approx. 12.5 mm (0.50 in.) from the body
ground.
(c) See if spark occurs while engine is being cranked.
HINT: To prevent gasoline from being injected from
injectors during this test, crank the engine for no more
than 1 — 2 seconds at time.
If the spark does not occur, perform the test as fol-
lows:
[ sPARK TEST |
{ NO
CHECK CONNECTION OF IGNITION COIL, Connect securely.
IGNITER AND DISTRIBUTOR CONNECTOR BAD
{ OK
CHECK RESISTANCE OF HIGH-TENSION Replace the cord(s) .
CORD (See page IG-7)
Maxim‘um resistance: 25 kQ per cord BAD
OK
CHECK POWER SUPPLY TO IGNITION Check wiring between ignition switch
COIL AND IGNITER to ignition coil and igniter.
1. Turn ignition switch to ON. BAD

2. Check that there is battery voltage at

ignition coil positive (+ ) terminal.
0K

CHECK RESISTANCE OF IGNITION COIL Replace the ignition coil.
(See page 1G-11)

Resistance: (Cold) (Hot)
Primary 0.36 — 0.55Q 0.45 — 0.65!n BAD
Secondary 9.0 - 15.4 k2 11.4-18.1 k@

1 OK

CHECK RESISTANCE OF SIGNAL Replace the distributor housing
GENERATOR (PICKUP COIL)

(See page 1G-12) ESSany:

Resistance: (Cold) (Hot)
G1 and G — 125-200Q 160-235Q BAD
G2 and G -125-200Q 160 — 235Q
NE and G - 155-250Q 190-290Q

} OK

CHECK AIR GAP OF DISTRIBUTOR Replace the distributor housing

(See page 1G-12) BAD assembly.
Air gap: 0.2 - 0.5 mm (0.008 - 0.020 in.)

{ OK
CHECK IGT SIGNAL FROM PCME Check wiring between PCME, distributor
(See page EG-305) BAD* | and igniter. only then try another PCME

{ OK
[ TRY ANOTHER IGNITER

VA,
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IGNITION SYSTEM - (3S5-GTE)
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HIGH-TENSION CORDS INSPECTION
1. REMOVE NO0.1 INTAKE AIR CONNECTOR

2. DISCONNECT HIGH-TENSION CORDS FROM

SPARK PLUGS

Disconnect the high — tension cords at the rubber
boot.

Do not pull on the high-tension cords.

NOTICE: Pulling on or bending the cords may damage the
conductor inside.

3. DISCONNECT HIGH-TENSION CORDS FROM

IGNITION COIL

(a) Using a screwdriver, lift up the lock claw and dis—
connect the holder from the ignition coil.

(b) Disconnect the high—tension cord at the grommet.
Do not pull on the cord.

NOTICE: Pulling on or bending the cords may damage the
conductor inside.

4. REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH-TENSION CORDS

5. INSPECT HIGH-TENSION CORD RESISTANCE

Using an ohmmeter, measure the resistance without
disconnecting the distributor cap.
Maximum resistance:
25 k Q per cord

If the resistance is greater than maximum, check the
terminals. If necessary, replace the high—tension cord
and/or distributor cap.

6. REINSTALL DISTRIBUTOR CAP
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IG-8
IGNITION SYSTEM — (3S-GTE)

7. RECONNECT HIGH-TENSION CORDS TO

IGNITION COIL
(a) Insert the grommet portion into the terminal hole hole

of the ignition coil.

(b) Align the spline of the ignition coil with the spline of
the holder, and slide on the holder.

(c) Check that the lock claw of the holder is engaged by
lightly pulling the holder.
8. RECONNECT HIGH-TENSION CORDS TO SPARK

PLUGS

9. REINSTALL NO.1 INTAKE AIR CONNECTOR

abaK -91

SPARK PLUGS INSPECTION

NOTICE:
. Never use a wire brush for cleaning.
. Never attempt to adjust the electrode gap on used
spark plug.
Spark plug should be replaced every 100,000 km
(60.000 miles).
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1G-9
IGNITION SYSTEM — (35— GTE)

1. REMOVE NO.1 INTAKE AIR CONNECTOR

2. DISCONNECT HIGH-TENSION CORDS FROM

SPARK PLUGS

Disconnect the high — tension cords at the rubber

boot.

Do not pull on the cords.

NOTICE: Pulling on or bending the cords may damage the
conductor inside.

3. INSPECT ELECTRODE

- Using a megger (insulation resistance meter), measure
\ _ the insulation resistance.
Standard correct insulation resistance:
MO 10 MQ or more
If the resistance is less than specified, proceed to step
4.

HINT: If a megger is not available, the following simple
Ground 160147 method of inspection provides fairly accurate results.

(Simple Method)
(a) Quickly race the engine to 4,000 rpm five times.
(b) Remove the spark plug. (See step 4)
(c) Visually check the spark plug.
If the electrode is dry ... Okey
If the electrode is wet ... Proceed to step 5
(d) Reinstall the spark plug. (See step 8)

N7

4. REMOVE SPARK PLUGS
Using a 16 mm plug wrench, remove the spark plug.

Wrench ™ \
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IGNITION SYSTEM - (35-GTE)

161451

202875

1G0152

https://cardiagn.com/ignition-system-93-mr2/

5. VISUALLY INSPECT SPARK PLUGS

Check the spark plug for thread damage and insulator
damage.

If abnormal, replace the spark plug.

Recommended spark plug:

PK20RS8 for ND

BKR6EPS8 for NGK

6. INSPECT ELECTRODE GAP
Maximum electrode gap:
1.0 mm (0.039 in.)
If the gap is greater than maximum, replace the spark
plug.
Correct electrode gap of new spark plug:
0.8 mm (0.031 in.)
NOTICE: If adjusting the gap of a new spark plug, bend
only the base of the ground electrode. Do not touch the
tip. Never attempt to adjust the gap on the used plug.
7. CLEAN SPARK PLUGS
If the electrode has traces of wet carbon, allow it to
dry and then clean with a spark plug cleaner.
Air pressure:
Below 588 kPa (6 kgficm?, 85 psi)
Duration:
20 seconds or less
HINT: If there are traces of oil, remove it with gasoline
before using the spark plug cleaner.

8. REINSTALL SPARK PLUGS

Using a 16 mm plug wrench, install the spark plug.
Torque: 18 N—-m (180 kgf-cm, 13 ft-Ibf)

9. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS

10. REINSTALL NO.1 INTAKE AIR CONNECTOR
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IG-11

IGNITION SYSTEM - (3S5-GTE)

IGNITION COIL INSPECTION

NOTICE: "Cold’ and "Hot” in the following sentences ex—
press the temperature of the coils themselves. "Cold” is
from —10°C (14°F) to 50°C (104°F) and "Hot’ is from 50°

Ohmmeter

T N
High-Ten

Terminal

PO5981

https://cardiagn.com/ignition-system-93-mr2/

C (104°F) to 100°C (212°F).
1. DISCONNECT IGNITION COIL CONNECTOR
2. DISCONNECT HIGH-TENSION CORD FROM
IGNITION COIL

3. INSPECT PRIMARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
the positive (+) and negative (-) terminals.
Primary coil resistance (Cold):
0.36-0.55Q
Primary coil resistance (Hot):
0.45 - 0.65Q
If the resistance is not as specified, replace the igni—
tion coil.

4. INSPECT SECONDARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
the positive (+) and high—tension terminals.
Secondary coil resistance (Cold):

9.0 -15.4 ka
Secondary coil resistance (Hot):

11.4 - 18.1 kQ
If the resistance is not as specified, replace the igni—
tion cail.

5. RECONNECT HIGH-TENSION CORD TO IGNITION

COIL
6. RECONNECT IGNITION COIL CONNECTOR

DISTRIBUTOR INSPECTION

NOTICE: "Cold” and "Hot’ in the following sentences ex—
press the temperature of the coils themselves. "Cold” is
from —10°C (14°F) to 50°C (104°F) and "Hot” is from 50°
C (104° F) to 100°C (212° F).

1. DISCONNECT DISTRIBUTOR CONNECTOR

2. REMOVE DISTRIBUTOR CAP

3. REMOVE ROTOR
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IGNITION SYSTEM - (3S5-GTE)

G1 and G2 Pickups

1G133

https://cardiagn.com/ignition-system-93-mr2/

4. INSPECT AIR GAP
Using SST (G1 and G2 pickups) and a feeler gauge (NE
pickup), measure the air gap between the signal rotor
and pickup coil projection.
SST 09240-00020 for G1 and G2 pickups
Air gap:

0.2 - 0.5 mm (0.008 — 0.020 in.)
If the air gap is not as specified, replace the distributor
housing assembly.

5. INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE
Using an ohmmeter, measure the resistance between
terminals.
Pickup coil resistance (Cold):
G1and G (-)
125-200Q
G2 and G (-)
125-200Q
NE and G (-)
155-250Q
Pickup coil resistance (Hot):
G1lend G (-)
160-235Q
G2 and G (-)
160-235Q
NE and G (-)
190-290Q
If the resistance is not as specified, replace the dis—
tributor housing assembly.
6. REINSTALL ROTOR
7. REINSTALL DISTRIBUTOR CAP
8. RECONNECT DISTRIBUTOR CONNECTOR

IGNITER INSPECTION -

(See procedure Spark Test)
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1G-26
IGNITION SYSTEM — (55-FE)
CHECK THAT SPARK OCCURS
(a) Disconnect the high—tension cords from the spark
plugs.
(b) Remove the spark plugs.
(c) Install the spark plugs to the each high—tension cord.
(d) Ground the spark plug.
(e) Check if spark occurs while engine is being cranked.
HINT: To prevent gasoline from being injected from
injectors during this test, crank the engine for no more
than 1 — 2 seconds at a time.If the spark does not
occur, perform the test as follows:
| SPARK TEST |
| no
CHECK CONNECTION OF DISTRIBUTOR Connect securely.
CONNECTORS —BAD
l 0K
CHECK RESISTANCE OF HIGH-TENSION Replace the cord(s).
CORD (See page 1G-27)
Maximum resistance: 25 kQ per cord BAD
[ ox
CHECK POWER SUPPLY TO IGNITION Check wiring between ignition switch and
coL . ignition coil.
1. Turn ignition switch ON.
2. Check that there is battery voltage at ignition coil BAD
positive (+) terminal.
} ok
(See page 1G-30)
Resistance: (Cold) (Hot) BAD ——
Primary 0.36-0.55Q  0.45 - 0.65Q
Secondary 9.0-154kQ 11.4-18.1kQ
4OK
CHECK RESISTANCE OF SIGNAL Replace the distributor housing
GENERATOR (PICKUP COIL) assembly.
(See page 1G-31)
Resistance: (Cold) (Hot) BAD
G(+)and G (-) 185-275Q 240 - 325Q
NE(+)andNE(-) 370-550Q 475-650Q
} oK
CHECK AIR GAP OR DISTRIBUTOR Replace the distributor housing
(See page IG-30) . — BAD | assembly.
Air gap: 0.2 — 0.4 mm (0.008 — 0.16 in.)
} ok
CHECK IGT SIGNAL FROM PCME (& T) Check wiring between PCME (& T), distributo
(See page EG-226 or 242) BAD and igniter, and then try another PCME (& T).
| ox

| TRY ANOTHER IGNITER |

V01053
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1G-27
IGNITION SYSTEM _— (5S-FE)

HIGH-TENSION CORDS INSPECTION

1. DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS

Disconnect the high — tension cords at the rubber

boot.

Do not pull on the cords.

NOTICE: Pulling on or bending the cords may damage the
conductor inside.

2. REMOVE DISTRIBUTOR CAP WITHOUT
DISCONNECTING HIGH-TENSION CORDS

3. INSPECT HIGH —-TENSION CORD RESISTANCE
CIE) Using an ohmmeter, measure the resistance without
O:C disconnecting the distributor cap.

o Maximum resistance:

25 kQ per cord
If the resistance is greater than maximum, check the
terminals. If necessary, replace the high—tension cord
and/or distributor cap.

Ohmmeter

4. REINSTALL DISTRIBUTOR CAP
5. RECONNECT HIGH-TENSION CORDS TO SPARK
PLUGS
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1G-28
IGNITION SYSTEM _— (5S-FE)
SPARK PLUGS INSPECTION B
NOTICE:

+ Never use a wire brush for cleaning.
* Never attempt to adjust the electrode gap on used
spark plug.
+ Spark plug should be replaced every 100,000 km
(60,000 miles).
1. DISCONNECT HIGH-TENSION CORDS FROM
SPARK PLUGS
2. INSPECT ELECTRODE
Megger Using a megger (insulation resistance meter), measure
the insulation resistance.
Standard correct insulation resistance:
10 M@ or more
If the resistance is less than specified, proceed to step
3.
HINT: If a megger is not available, the following simple
method of inspection provides fairly accurate results.

1G0147

(Simple Method)
(a) Quickly race the engine to 4,000 rpm five times.
(b) Remove the spark plug. (See step 3)
(c) Visually check the spark plug.
If the electrode is dry ... Okay
If the electrode is wet ... Proceed to step 4
(d) Reinstall the spark plug. (See step 7)

NO0317

3. REMOVE SPARK PLUGS
Using a 16 mm plug wrench, remove the spark plug.

nch
Wrenc o

4. VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread damage and insulator
damage.
If abnormal, replace the spark plug.
Recommended spark plug:
ND PK20R11
NGK BKR6EP-11

161451
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1G-29

7

!
1G0317 1GO161

160152

Wrench

P51

https://cardiagn.com/ignition-system-93-mr2/

5. INSPECT ELECTRODE GAP
Maximum electrode gap:
1.3 mm (0.051 in.)

If the gap is greater than maximum, replace the spark

plug.

Correct electrode gap of new spark plug:

1.1 mm (0.043 in.)

NOTICE: If adjusting the gap of a new spark plug, bend
only the bas a of the ground electrode. Do not touch the

tip. Never attempt to adjust the gap on the used plug.

6. CLEAN SPARK PLUGS

If the electrode has traces of wet carbon, allow it to
dry and then clean with a spark plug cleaner.

Air pressure:

Below 588 kPa (6 kgficm2, 85 psi)
Duration:

20 seconds or less

HINT: If there are traces of oil, remove it with gasoline

before using the spark plug cleaner.
7. INSTALL SPARK PLUGS

Using a 1 6 mm plug wrench, install the spark plug.

Torque: 18 N-m (180 kgf—cm, 13 ft—tbf)

8. RECONNECT HIGH-TENSION CORDS TO SPARK

PLUGS
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IG-30

IGNITION SYSTEM - (5S5-FE)

Ohmmeter

Ohmmeter

High-Tension
Terminal
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DISTRIBUTOR INSPECTION

NOTICE: "Cold” and "Hot’ in the following sentences ex—
press the temperature of the coils themselves. 'Cold’ is
from —10°C (14°F) to 50°C (104°F) and 'Hot” is from 50°
C (104°F) to 100°C (212°F).
1. DISCONNECT DISTRIBUTOR CONNECTORS
2. REMOVE DISTRIBUTOR CAP
3. REMOVE ROTOR
4. REMOVE IGNITION COIL DUST COVER
Ignition Coil
5. INSPECT PRIMARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
the positive (+) and
negative (—) terminals.
Primary coil resistance (Cold):
0.36-0.55Q
Primary coil resistance (Hof):
0.45 — 0.65Q
If the resistance is not as specified, replace the igni—
tion coil.

6. INSPECT SECONDARY COIL RESISTANCE
Using an ohmmeter, measure the resistance between
positive (+) and high—tension terminals.
Secondary coil resistance (Cold):

9.0-154 kQ
Secondary coil resistance (Hot):

114 -18.1 kQ
If the resistance is not as specified, replace the igni—
tion coil.

Distributor
7. INSPECT AIR GAP

Using a feeler gauge, measure the air gap between the

signal rotor and pickup coil projection.
Air gap:
0.2 -0.4 mm (0.008 — 0.016 in.)

If the air gap is not as specified, replace the distributor
housing assembly.
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1G-31
IGNITION SYSTEM _— (5S-FE)

8. INSPECT SIGNAL GENERATOR (PICKUP COIL)
RESISTANCE
Using an ohmmeter, measure the resistance between
the terminals.
Pickup coil resistance (Cold):
G(+) and G(-)
185-275Q
NE(+) and NE (-)
370-5500Q
Pickup coil resistance (Hot):
G(+) and G(-)
240-3250
NE(+) and G(-)
475-6500
If the resistance is not as specified, replace the dis—
tributor housing assembly.
9. REINSTALL IGNITION COIL DUST COVER
10. REINSTALL ROTOR
11. REINSTALL DISTRIBUTOR CAP
12. RECONNECT DISTRIBUTOR CONNECTORS

IGNITER INSPECTION
(See procedure Spark Plug)
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1G4
IGNITION SYSTEM — (35— GTE)

SYSTEM CIRCUIT

Ignition Switch

Ignition Coil
AM2
7.6A
Spark Plug
-
MAIN AM2 @ Cap and
;‘LOL 40A Raotor
Ih.gﬂ;inr:on ECU-1G . _ i “ITo Tachometer
7.5A Signal Signal gniter O
Rotor Rotor O O
Battery Pickup
Coil s
G& NE G1 G2 IGT lF
i 1 PCME g 4

161397

OPERATION

To maintain the most appropriate ignition timing, the PCME sends a control signal so that the
igniter sends current to the ignition coil and the spark plugs produce a spark.

https://cardiagn.com/ignition-system-93-mr2/ 35/44



09.08.2021

1G24
IGNITION SYSTEM _— (5S-FE)

IGNITION+SYSTEM - Auto Service Repair Manuals and Wiring Diagrams

SYSTEM CIRCUIT

Ignition Switch

Distributor (with Ignition Coil)

AM2 “Ignition Coll
AM2 1G2
7.5A |
Spark Plug I'Cap and Rotor
N
e | e S
MAIN (1 | - S i
. AM2 Signal -
FL / 40A g Rotor
20L >
Firing Order
. 1-3-4-2
Ignition
Main
Relay
ECU-IG
Battery S /
Pickup A
Coil G+G-NE+

PCME (& T)

POB01S

OPERATION

To maintain the most appropriate ignition timing, the PCME (& T) sends a control signal so that
the igniter sends current to the ignition coil and the spark plugs produce a spark.

https://cardiagn.com/ignition-system-93-mr2/
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IGNITION SYSTEM - (35-GTE)

1G-3

IGe Tachometer

https://cardiagn.com/ignition-system-93-mr2/

PRECAUTION

1. Do not leave the ignition switch on for more than 10

minutes if the engine does not start.

2. With a tachometer connected to the system, connect the
test probe of the tachometer to terminal IG (—) of the data

link connector 1.

3. With a tachometer connected to the system, connect

the power source probe of the tachometer to
service terminal +B of the engine compartment
relay box.

4. As some tachometers are not compatible with this
ignition system, we recommend that you confirm
the compatibility of your before use.

5. Never allow the tachometer terminals to touch

ground as it could result in damage to the igniter
and/or ignition cail.

6. Do not disconnect the battery while the engine is
running.

7. Check that the igniter is properly grounded to the
body.
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1G-23

IGNITION SYSTEM - (5S5-FE)

Tachometer
===
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PRECAUTION

1. Do not leave the ignition switch on for more than 10
minutes if the engine does not start.

2. With a tachometer connected to the system, con—
nect the test probe of the tachometer to terminal IG
(-) of the data link connector 1.

3. With a tachometer connected to the system, con—
nect the power source probe of the tachometer to
service terminal +B of the engine compartment
relay box.

4. As some tachometers are not compatible with this ignition
system, we recommend that you confirm
the compatibility of your before use.

5. Never allow the tachometer terminals to touch
ground as it could result in damage to the igniter
and/or ignition coil.

6. Do not disconnect the battery while the engine is
running.

7. Check that the igniter is properly grounded to the
body.
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IG-5
IGNITION SYSTEM - (35-GTE)
-
SST (SPECIAL SERVICE TOOLS)
09240-00020 Wire Gauge Set Air gap
09843-18020 Diagnosis Check Wire
L]
RECOMMENDED TOOLS
@- > 09082-00015 TOYOTA Electrical Tester
‘\'?.7 '-4--_{,,
KL
09200-00010 Engine Adjust Kit
= Tg =
= ‘:’
: -
EQUIPMENT
Spark plug cleaner
Tachometer
Timing light Ignition timing
https://cardiagn.com/ignition-system-93-mr2/ 39/44
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IG-25
IGNITION SYSTEM - (55-FE)
SST (SPECIAL SERVICE TOOLS)
09843-18020 Diagnosis Check Wire
RECOMMENDED TOOLS
- 09062-00015 TOYOTA Electrical Tester
)
e
09200-00010 Engine Adjust Kit
- g =
EQUIPMENT
Megger insulation resistancemeter Insulation resistance meter
Spark plug cleaner
Tachometer
Timing light Ignition timing
L]

SSM (SPECIAL SERVICE MATERIALS)

0882-00080 Seal packing or equivalent Ignition coil
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1G-21
IGNITION SYSTEM - (35-GTE)
SERVICE SPECIFICATIONS .
SERVICE DATA
Ignition timing w/ Terminals TE1 and E1 connected 10° BTDC @ idle
Firing order - 1=-3~4-2
High—tension Resistance (Maximum) 25 kQ per cord
cord
Spark plug Recommended spark plug ND PK20R8
Recommended spark plug NGK BKRGEPS
Correct electrode gap 0.8 mm (0.031 in.)
Maximum electrode gap of used plug 1.0 mm (0.039 in.)
Ignition coil Primary coil resistsnce (Cold) 0.36 — 0556 Q
Primary coil resistance (Hot) 045 — 065 O
Secondary coil resistsnce (Cold) 9.0 - 154 kQ
Secondary coil resistance (Hot) 11.4 — 18.1 kQ
Distributor Air gap 0.2 — 0.5 mm (0.008 — 0.020 in.)
Signal generator (pickup coil) resistance (Cold)
Gl =GE) 1256 — 200 Q
G2 -G(-) 125 — 200 Q
NE- G(-) 1656 — 260 Q
Signal generator (pickup coil) resistance (Hot)
G1-G(-) 160 — 235 Q
G2-G(-) 160 — 235 Q
NE - G(-) 195 — 280 Q
TORQUE SPECIFICATIONS e
Part tightened N-m kgf-cm ft-Ibf
Spark plug x Cylinder head 18 180 13
Distributor x Cylinder head 38 400 29

https://cardiagn.com/ignition-system-93-mr2/

41/44



09.08.2021

IGNITION+SYSTEM - Auto Service Repair Manuals and Wiring Diagrams

1G-41
IGNITION SYSTEM - (55-FE)
IGNITION MAIN RELAY
(See 3S—-GTE Engine) -
SERVICE SPECIFICATIONS e
SERVICE DATA
Ignition timing | w/ Terminals TE1 and E1 connected 10° BTDC @ idle
Firing order = 1-34-2
High—tension Resistance (Maximum) 25 kQ per cord
cord
Spark plug Recommended spark plug ND PK20R11
Recommended spark plug NGK BKR6EP-11
Correct electrode gap 1.1 mm (0.043 in.)
Maximum electrode gap of used plug 1.3 mm (0.051 in.)
Ignition coil Primary coil resistsnce (Cold) 0.36 -0.55Q
Primary coil resistance (Hot) 0.45-065Q
Secondary coil resistsnce (Cold) 9.0-154kQ
Secondary coil resistance (Hot) 14-18.1kQ
Distributor Air gap 0.2-0.4 mm (0.008 — 0.016 in.)
Signal generator (pickup coil) resistance (Cold)
G(+) - G(-) 185-275Q
NE(+) - NE(-) 370-550 Q
Signal generator (pickup coil) resistance (Hot)
G(+) - G(-) 240-325Q
NE(+) - NE(-) 475650 Q
anT-n
TORQUE SPECIFICATIONS
Part tightened N-m kgf—cm ft—Ibf
Spark plug x Cylinder head 18 180 13
Distributor x Cylinder head 19 195 14

https://cardiagn.com/ignition-system-93-mr2/
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1G4
IGNITION SYSTEM — (35— GTE)

SYSTEM CIRCUIT

Ignition Switch

Ignition Coil
AM2
7.6A
Spark Plug
-
MAIN AM2 @ Cap and
;‘LOL 40A Raotor
Ih.gﬂ;inr:on ECU-1G . _ i “ITo Tachometer
7.5A Signal Signal gniter O
Rotor Rotor O O
Battery Pickup
Coil s
G& NE G1 G2 IGT lF
i 1 PCME g 4

161397

OPERATION

To maintain the most appropriate ignition timing, the PCME sends a control signal so that the
igniter sends current to the ignition coil and the spark plugs produce a spark.
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SYSTEM CIRCUIT

2000003 _
Ignition Switch
— Distributfr (with Ignition_Coi?). ‘
Ignition Coil
AM2 1G2
7.5A |
Spark Plug I'Cap and Rotor
. I
MAIN (1 | - S i
. AM2 Signal -
FL / 40A g Rotor
2.0L =
Firing Order To Tachometer
o 1-3-4-2
Ignition
Main
Relay
ECU-IG
Battery e /
Pickup A
Coil G+G-NE+
= PCME (& T) 'J:'
P05015

To maintain the most appropriate ignition timing, the PCME (& T) sends a control signal so that
the igniter sends current to the ignition coil and the spark plugs produce a spark.
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