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OUTLINE
OUTLINE OF CONSTRUCTION

The 13B in the 1989 RX-7 is basically the same as in the previous model but with some modifca

improved engine performance.

Major changes

1. Rotor : Lighter, rotor recess shape change to increase compression ratio
2. Tension bolt : Strengthening ribs added

3. Front cover  : Shape changed for new metering oil pump

4. Side housings : Inlet port erea enlarged

STRUCTURAL VIEW

Sy

HOUSING-RELATED PARTS

FRONT ROTOR HOUSING

TENSION BOLT

REAR OiL SEAL

[ REAR ROTOR HOUSING

. INTERMEDIATE
| HOUSING

97U0CX-502
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RCTATING-RELATED PARTS

ECCENTRIC SHAFT PULLEY

BALANCE WEIGHT

FLYWHEEL




SPECIFICATIONS

Item

Engine type
Displacement
Number of cylinders and arrangement

Combustion chamber type

Compression ratio

Air induction
! !
|
- Open
Intake 1
Port timing ‘
| Close
‘ Open
Exhaust }
' Close

|
Fuel supply system

Ignition timing (with test connector
(Green: 1-pin} grounded)

| grounded)

1

Primary

| Secondary
| Auxiliary
1‘ Primary
E Secondary

\ Auxiliary

. Trailing

} Leading

Idle speed (with test connector (Green: 1-pin)

Turbo Non-Turbo
Rotary engine
654 x 2 (40.0 x 2)

2 rotors, longitudinal

Bathtub
9.0:1 | 9.7:1
4-port induction } 6-port induction

45° ATDC \ 329 ATDC

32° ATDC
— | 45° ATDC
50° ABDC ‘ 40° ABDC
50° ABDC ‘ 30° ABDC
- ‘ 80° ABDC

75° BBDC

48° ATDC

EGI

20° = 27 ATDC (RED)

59 + 1° ATDC (YELLOW)

750 = 25 J

97U0CK-504
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INTERCHANGEABILITY
" 2 zwing chart shows interchangeability of major components of the previous model and the 1989 modei

"Q -~ zngeable  X: Not interchangeable
Part ] Interchangeability Remark

=~ousing- Front rotor housing b X ¢ Knock sensor boss added
e ated Rear rotor housing - jr -
sans Front housing : « Inlet port area enlarged

intermediate housing ! X

Rear housing ‘

nner sealing rubber :

e

Outer sealing rubber

¢ Shape changed to ;ncorporate new meter- ‘

|

Front cover X \] ing ol pump
Oil pan o ke 7
Tension bolt | X , l ¢ Ribs added to center of shank
Sztating- “ccentric shaft I O 7 } . /
‘e ated I e Weight reduction
sans Rotor X | » Combustion chamber shape changed
Apex seal O [ '
S de seal y O :
Zorner seal . 7 o O ! -
Salance weight Wi - i7:X 7 ‘ » Shape changed
21 pump drive sprocket - O ‘
= ccentric shaft prurlrlgey , 7 i i ”X - } . 7Shape changed
= zcentric shaft bypass valve e |
c ° - ey lock boltzw ”7”777777 | 777 C:f 7 - N B
T, wheel (M/T) X : %e?gﬁtiggzgﬁgn
= I' bearing (K/l/ﬂ B N O ‘
~.nter weight (A/T) X ' = Shape changed

i 1 * Weight reduction




TENSION BOLT

A
>

OTHERS [

—
—
—
—

EETTTTEA

s

STRENGTHNING RIBS

128 £ 2mm (5.04 + 0.08 in)

AR

No.18 BOLT [
-

HEAT-SHRINK PROTECTOR

No.17 BOLT ONLY

r
(@
N/

NOTE
No.17 BOLT IS LONGER THAN
OTHERS. THERE IS AN IDEN-
TIFICATION MARK.

No.18 BOLT

97U0CX-506

The strength of the tension bolts is increased by addition of strengthening ribs in the middle of the shank.
The tension bolt installed into the No.18 hole differs from others in that it is not fully enclosed. leading to -y ‘
transmission of engine noise. To reduce this noise, the heat-shrik protector is used on the bolt where it goes

through the intermediate housing boss. The No.18 bolt is supplied as an assembly (bolt with washer and

protector). If the bolt is reused and the protector is damaged, replace the protector. The protector is easily

shrunk with a lighter or match.

C-6



FRONT COVER

FRONT COVER GASKET

FRONT COVER

BACKUP RING

O-RING

97U0CX-507

= *989 RX-7 front cover is changed to incorporate a new metering oil pump.
z2ded between the front cover and front housing for improved sealing.
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ROTOR

TURBO

A¥#_/‘

10.9mm (0.43 in})

NON-TURBO

(o

A A

X—/—

8.8mm (0.35 in)

97U0CX-508
The rotor in the 1989 RX-7 is lighter and provides a higher compression ratio (9.0 : 1 for turbo model and
9.7 . 1 for non-turbo model) than the previous engine.
These improvements results in a engine with more power and torque.
The rotor ribs are redesigned for increased strength.
The combustion chamber rotor recess is made more uniform by utilizing a mechanical cutting process.
The rotor for turbo and non-turbo engines are distinguished by the rotor recess shape.

C-8
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OUTLINE

OUTLINE OF CONSTRUCTION
“re lubrication system of the 1989 RX-7 is basically the same as the previous model. but some improve-
ments have been made as described below. ‘@ ‘
1A new electronically controlled metering oil pump is adopted instead of the previous mechanical metering
ol pump for reduced oil consumption and improved reliability.
2. A small-size oil filter is used and its installation procedure is different.

STRUCTURAL VIEW

MANIFOLD OIL FILTER
OIL NOZZLE

HOUSING

TURBOCHARGER OIL NOZZLE

METERING
OIL PUMP

- _-

OIL COOLER

97U0DX-502



SPECIFICATIONS

Engine model

Items

Lubrication system
 Type

Oill pump ‘ Number of rotors

i Diameter x width of rotor
Control valve relief pressure
1 Type
! Relief temperature

?
Relief pressure differential

Ol cooler
kPa (kgicm’. ps)
Regulator valve relief pressure
' Type
Relief pressure differential

Ol tilter >
kPa (kg/cm-~, psI

°C (°F

)

Eccentric shaft bypass valve relief temperature )
: liters (US qgt, Imp qt)
)

)

1 Total (dry engine)

o t - Oll pan liters (US at. Imp qt
il capacity !
pacty ‘» Oil cooler hters (US at. Imp qt
Ol filter

E Factory-installed
i

fiters (US gt Imp @b | Service parts

Engine oll (APl service)

mm (in) .
kPa (kg/icm®. psi)

o)

kPa (kgicm®. psi)

Turbo Non-Turbo

Forcé-fed
Tfrochmd
2
50 x 17.5 (1.97 x 0.69) , 50 x 12.5 (1.97 x 0.49)
1.079 (11.0, 156)
Air-cooled, with bypass valve
60—65 (140—149) or below
349 (3.56, 50) at 60°C (140°F)
490 (5.0, 71)
Full-flow, paper element
98 (1.0, 14)
60 (140) or below
58 (6.1. 5.1)
4.4 (4.7, 3.9)
0.85 (0.90, 0.75)
0.19 (0.20. 0.17)
0.17 (0.18. 0.15)
“Fuel efficient” SF (Mineral oil only)

INTERCHANGEABILITY

97U0DX-507

The following chart shows interchangeabillity of major components of the previous model and the 1989 model.

Interchangeable X: Not interchangeable

‘ Part |
t Ol pump

Metering oll pump
Ol filter

*anifold ol nozzle
—~ousing ol nozzle

O cooler

Interchangeability

Remark

Ol pump unchanged
Baffle plate for turbo model eliminated

. Shape changed

Small-size filter used

. Shape changed

Shape changed

97U0DX-503




METERING OIL PUMP
OUTLINE

An electronically controlled metering oil pump is used instead of the previously used mechanical metering
oil pump for reduced oil consumption. This new metering oil pump is controlled by the engine control unit.

The ECU bases it calculation of engine oil needs on the input from various sensors.

It then sends a pulse signal to control the oil discharge amount according to engine speed, engine coolant

temperature and intake air amount (load condition).

The same metering oil pump is used for turbo and non-turbo engines, but the oil nozzle plumbing is different.

TURBO

HOUSING OIL NOZZLE

-

MANIFOLD OIL NOZZLE

N
,//////
NON-TURBO o

‘ g;—~ O O
\\) - N \ — -

\ MANIFOLD .\

y I oN
OIbN?ZLEV N\ \ﬁ \
A HOUSING

—
?

N , AN

OIL NOZZLE

-

T —

97U0DX-504
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OPERATION

The oil discharge mechanism in the new electronically controlled metering oil pump is the same as that in
the previous mechanical metering oil pump. The plunger and differential plunger are driven through the driv-
ing worm, which is driven by the eccentric shaft.

The oil discharge amount is controliled by movement of the control pin.

The plunger rides against the taper of the control pin. As the pin moves up or down, the plunger stroke
changes to control the oil discharge amount.

Stepping motor operation is monitored by the position sensor, which results in the engine control unit setting
the optimum oil discharge for all driving conditions.

STEPPING MOTOR

PLUNGER

:—*/( |

POSITION SENSOR o~
\.

CONTROL PIN SUB-PLUNGER

DIFFERENTIAL PLUNGER

OlL

DRIVING WORM

971J0DX-505

FAIL-SAFE FUNCTION

If the engine control unit senses a malfunction of the stepping motor or position sensor, fail-safe function
takes place.

The engine control unit fixes the control pin to its lowest compensation step, and oil is discharged in propor-
tion to engine speed only without any load compensation.

The vehicle can be driven normally as long as the oil injection needs are within the lowest compensation
step range.

“ the oil injection needs exceed the lowest compensation step range. fuel injection is restricted to limit the
=ngine speed and resultant oil injection requirements.

D-5




SERVICE POINT

OIL FILTER
The 1989 RX-7 has a small-size ol filter. The factory-installed ol filter differs from the service parts ol filter.
The service oll filter is the same as that used for the Mazda 323 B-series engine. ‘e

Oil filter capacity liters (US qt, Imp qt)

| Factory installed ‘ 0.19 (0.20, 0.17)
Service part ‘ 0.17 (0.18, 0.15)

97U0DX-508

Replacement

1. Remove the oil filter with a suitable wrench.

2. Use a clean rag to wipe clean the mounting surface on the
engine.

97U0DX-509

3. Apply a small amount of clean engine oil to the rubber seal
of the new filter.
4. Hand tighten the ail filter until the rubber seal contacts the
base, and then tighten the fiiter an additional 1-1/6 turn with
a wrench.
5. Start the engine and inspect for leaks around the filter seal. ‘A
6. Check the oil level and add oil as necessary.

97U0DX 510
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OUTLINE

OUTLINE OF CONSTRUCTION

The cooling system of the 1989 RX-7 is basically the same as the previous mode! but certain improvements
have been made as described below.

1. The number of cooling fan blades is increased from 8 to 10 for improved cooling performance.

2. In conjunction with the cooling fan modification, the shape of the water pump is changed for improved rigidity.
3. A new radiator with a filler cap body is adopted for improved serviceability.

4. In conjunction with the radiator modification, the thermostat cover and thermostat gasket shapes are changed.

STRUCTURAL VIEW

UPPER RADIATOR HOSE THERMOSTAT COVER

THERMOSTAT

FROM HEATER LOWER R\ADIATOR HOSE ~, 92

BT

AN

\
DRAIN PLUG

COOLANT
RESERVOIR

RADIATOR CAP

FILLER CAP BODY

ELECTRIC FAN RELAY DRAIN PLUG
COOLING FAN

97U0EX-502




SPECIFICATIONS

R I
Engine model |
| Turbo Non-Turbo
@ ~Item | »

Nts
Cooling method Water-cooled, forced circulation
! i .
ty Coolant capacity ' With heater liters (US qt, Imp qgt) - 8792 77) 73(77 ¢
i Type | Centrifugal
2d. Water pump | :
i Pulley ratio (speed) 1:1.22
. ; Type } Wax, bottom bypass
Opening temperature °C (°F) | 80.5—83.5 (177 —182)
Thermostat ‘ ﬁ
| Full open temperature °C (°F) | 95 (203)
~ Full open Iift mm {in) 1 8—10 (0.31—0.39)
!
Radiator [ Type ‘ Corrugated fin
“ller cap | Relief pressure kPa (kg/cm?, psi) } 74 -103 (0.75—1.05, 11—15)
‘ Type Thermo-modulated
Cooling fan ’ Number of blades ‘ 10
, Outer diameter mm (in) 390 (15.35)
‘ !
‘ Type ‘ Electrical
; i \
. Z ectrnic cooling ! Capacity W | 90
. ~ Number of blades : 5
Outer diameter mm (in) ) 255 (10.04)
INTERCHANGEABILITY
"= following chart shows the major components interchangeability between the previous model 2~ -
* 239 model.
“terchangeable X: Not interchangeable
o : .
Parts ‘ Interchangeability ‘ Remark
SoCEr pump ! X :‘ Shape changed
- rostat ‘ X . Rubber gasket used
HEYels X \ Shape changed
. !
:=lor cap } O |
g fan ‘ X l Blade number increased
!
¢ cooling fan @

502



COOLING FAN

FAN DRIVE

97UOEX-504
The thermomodulate cooling fan used in the 1989 RX-7 has 10 blades and a single bearing instead of 8
blades and double bearing of the previous model, which result in improved cooling performance. The cool-

ing fan drive characteristics is the same as the previous model but the fan-drive 1s not interchangeable be-
cause the water pump shaft bearing mounting diameter is larger.

E-4



WATER PUMP

SHAFT BEARING

PULLEY BOSS

19mm (0.75 inW

WATER PUMP BODY

EXTRA RIBS

BEARING HOUSING WATER PUMP GASKET

97UOEX-505
- zrer pump shape is changed to incorporate the new cooling fan and thermostat.
-~ g housing . Extra ribs are used for improved rigidity.
. =7 oump gasket . The shape is changed because of the bearing housing change.

.~ cearing and pulley boss : The shaft bearing shaft outer diameter and pulley boss inner diameter are
increased to incorporate the new cooling fan.

- oump body - The body shape is changed to incorporate the new thermostat and cov-
er. The water thermoswitch for automatic transmission and Turbo models
is in the pump body.

"=-~al parts are interchangeable with the previous RX-7.

E-5



THERMOSTAT

RUBBER GASKET

JIGGLE VALVE

“T 20EX 506

A new thermostat with a rubber gasket is used for improved serviceability. The opening temperature is the
same as the previous model. The outer diameter is decreased from 54mm (2.13 in) to 52mm (2.05 in) for
use with the rubber gasket.

Assemble the rubber gasket with the notch positioned around the jiggle valve.

E-6




RADIATOR

RADIATOR CAR

FILLER CAP BODY

RADIATOR

97UOEX-507

22 of the radiator core is decreased (width 561.8mm (22.12 in) x height 415mm (16.34 in) x thickness
798 in)) because of the cocling fan improvements. The radiator has a filler cap body for improved
-zolity. By moving the radiator cap from the middle of the radiator to the filler cap body, the need
. - bleeder plug and the filler cap at the thermostat cover is eliminated. Coolant replacement is done

EA

E-7
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OUTLINE

OUTLINE OF CONSTRUCTION
Development Concepts

The development concepts for the new model are as follows:

1. Increased horsepower

2. Improved performance
3. Improved fuel economy
4. Improved serviceability

Areas of Improvement

Improved parts

Airflow meter (Linear type)

Development concepts

Mixing plate (Primary fuel injection)

Variable dynamic effect intake (VDI) system
Throttle-idle-position auto-adjusting system

Lean best-idle control system
(Variable resistor eliminated)

Spark advance feedback system

Increased
horsepower

X

Improved
performance

Improved Improved
! fuel economy  serviceability

X X

X

AU

“: Related X: Non-related

F1-2

97UOF 1-502
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X

System Construction

ENGINE — THROTTLE-IDLE-POSITION
CONTROL AUTO-ADJUSTING SYSTEM
UNIT IMPROVED SERVICEABILIT

.

———SPARK ADVANCE—

FEEDBACK SYSTEM

IMPROVED PERFORMANCE

]

LEAN BEST-|

IMPROVED FUEL ECONOMY
IMPROVED SERVICEABILITY

DLE CONTROL SYSTEM—‘

VARIABLE DYNAMIC
EFFECT INTAKE SYSTEM
INCREASED HORSEPOWER

IMPROVED

AIRFLOW METER
|’PERFORMANCE

|

~—MIXING PLATE
".CREASED HORSEPOWER
“'PROVED PERFORMANCE
*'"ROVED FUEL ECONOMY

97UOF 1-503




EMISSION CONTROL SCHEMATIC DIAGRAM
Input Devices

THROTTLE SENSOR HEAT HAZARD
(FULL RANGE) SENSOR

THROTTLE SENSOR INHIBITOR SWITCH (A/T)
(NARROW RANGE) IGNITION SWITCH

OXYGEN SENSOR

ENGINE .

CONTROL UNIT

(INCLUDES NN
o T‘r

ATMOSPHERIC -GN "INTAKE AIR
PRESSURE o i . fﬁf THERMOSENSOR
SENSOR) (g 3 Rk

Loy N

SO0 e 0

s : LA

Ct\ht
WATER \ o
THERMOSENSOR ~ ~

PRESSURE
SENSOR

NEUTRAL SWITCH (M/T)

BACK-UP
LIGHT AND
5TH SWITCH
(M/T)

AIRFLOW METER
(INCLUDES INTAKE
AIR THERMOSENSOR)

MILEAGE SENSOR

e
%P/s PRESSURE CIRCUIT OPENING RELAY
SWITCH CLUTCH
SWITCH
(MIT)

CRANK ANGLE SENSOR

OIL PRESSURE
SWITCH (A/T)

MAIN RELAY

TEST CONNECTOR
(GREEN: 1-PIN)

BATTERY

97UOF 1-504
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o

A

Output Devices

DOUBLE
SOLENOID VALVE INJECTOR THROTTLE
(BYPASS AIR CONTROL) (SECONDARY) DIAPHRAGM DASHPOT

CHECK CONNECTOR
(GREEN: 3-PiN)

AIR CONTROL VALVE

INJECTOR (PRIMARY)

SOLENOID VALVE
(ACCELERATED

WARM-UP SYSTEM)
FUEL PUMP
RESISTOR RELAY PURGE CONTROL

VALVE

SOLENOQID

T VALVE (6 PI) (TRAILING)

SOLENOID VALVE
(RELIEF)

SOLENOID VALVE
(SWITCH)

=ZIEF AR

: _ENCER CHAMBER E
CHECK CONNECTOR
(SELF-DIAGNOSIS
AIR PUMP CHECKER, GREEN: 6-PIN)
AIC RELAY SOLENOID VALVE TEST CONNECTOR
(PRESSURE REGULATOR (GREEN: 1-PIN)
CONTROL)

IGNITION COIL WITH IGNITER
(LEADING)

= ~BLE DYNAMIC EFFECT INTAKE
- = 23T INDUCTION

IGNITION COIL
WITH IGNITER

F1-5



Fuel Devices

r

FUEL TANK

CHARCOAL
CANISTER

CHECK CONNECTOR
(FUEL PUMP,
YELLOW: 2-PIN}

PULSATION DAMPER
(WITH DELIVERY PIPE)

TO FUEL FILTER
FROM PRESSURE REGULATOR
TO CHARCOAL CANISTER

PRESSURE REGULATOR
(WITH DELIVERY PIPE)

INJECTORS

F1-6

FUEL PUMP
RESISTOR
RELAY -
\C‘\\>;; B
97U0F *-506




Exhaust Devices

MAIN SILENCER

MAIN CONVERTER

FRONT CONVERTER

SPLIT AIR PIPE

<\®
e

INSULATOR COVERS

97U0F1-507
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80G-140NL6

ENGINE CONTROL
UNIT (INCLUDE

ATMOSPHERIC

PRESSURE

SENSOR)

I

] IR CLEANER
I -

p-

(AR cLEaner T— TV;:::::::::::::::?\ DOUBLETE
I DELAY _J)J|] THROTTL
THROTTLE
VALVE  SENSOR a‘;"HRAGM SOLENOID VALVE
pasHpoT | 3¢ WD ( (ACCELERATED
( i\ — L WARM-UP SYSTEM)
L= ¥ }

| ‘
‘ \ 1 _‘_{_Jr
\ AIRFLOW METER " t
‘ {INCLUDE INTAKE i . e [ = +_
| AIR THERMOSENSOR) i == A DELAY
WATER L N (£) vALVE L
| THERMOVALVE |||, CHECK A Y (AT
‘ ’ | vALVE L. SOLENOID VALVE
W W T reRERk (VARIABLE DYNAMIC
} i o 7} fvave 27 EFFECT —
| | G 2 4"\\ INTAKE) w H
1 HOT " R\
L WATER i N/Zi ACTUATOR " ‘
i o o ‘
‘ SoLENOD  HENS & EFFéngABLE DYNAMIC ; ,
VALVE (BAC) z _ INTAKE PRESSURE REGUI.ATOR ‘
} (VDI) VALVE

SOLENOID T

PRESSURE
SENSOR VALVE SWITCH

SOLENOID

S
CHECK VALVE VALVE

' L
{1 P/S PRESSURE sw ITC
“{JE/L SWITCHES

——{J A/IC SWITCH
{TINEUTRAL SWITCH (M/T}

FCLUTCH SWITCH (MIT)
N

(6-PORT
SOLENGID
R INDUCTION)
REUEF

1

G AIR CONTROL J

AIR PUMP  VALVE

[ WATER
THERMOSENSOR
L—:} MILEAGE SENSOR

L [T) CRANK ANGLE SENSOR
L —] OIL PRESSURE

SWITCH (A/T)
BACK-UP LIGHT AND
5TH SWITCH (M/T)
EC-AT CONTROL | —
UNIT =
INHIBITOR
SWITCH (A/T)

E/L SWITCHES HEADLIGHT SWITCH
REAR DEFROSTER SWITCH
FOG LIGHT SWITCH.
BLOWER SWITCH

INJECTOR
(SECONDARY)

PORT AIR SOLENQOID
VALVE

SOLENQID VALVE

(PRESSURE REGULATOR
CONTROL)

PULSATION DAMPER
INJECTOR (PRIMARY}

/E

- . IGNITION COIL W

I-+—PURGE CONTROL
VALVE

- INTAKE AIR

L
+ THERMOSENSOR

SPLIT AIR SOLENOID VALVE

FRONT CONVERTER
l (

MAIN CONVERTER

FUEL PUMP
RESISTOR RELAY

CHECK-AND-CUT VALVE

£TY WITH IGNITER (TRAILING) ‘
0y ”
N R
IGNITION COIL FUEL FILTER
// WITH (GNITER (LEADING) h {FuE
j — |
T
CHARCOAL CANISTER [
! OXYGEN SENSOR
| )
\ FUEL
TANK
CHECK VALVE
FUEL PUMP
FUEL FILTER

~
&

~
®

WVYHOVIA W3L1SAS



N -

VACUUM HOSE ROUTING DIAGRAM

PRESSURE SENSOR

.
o

PRESSURE

REGULATOR

INTAKE MANIFOLD

.ARIABLE
DYNAMIC EFFECT INTAKE

s . (h
AIR k
CONTROL N W
VALVE

ACTUATOR
(6P

‘\
PR

DAMPER

NN

N
N
PULSATION §

6\
R
s
% \

DYNAMIC CHAMBER

L
ACTUATOR
(VDI)

P

| /)
b U@ FUEL RETURN HOSE
N

)

v
m@l
\S

<-PORT INDUCTION SOLENOID VALVE ’_A,{,;'lg "i" .‘/(.“/ \/ m
= SRESSURE REGULATOR CONTROL (6PI- BROWN) /((3 lrﬁ'.qu\»(.‘,,'}*‘
~ dlie 4
- N \"\; ‘f/‘i\}' 7/ FUEL MAIN
- AR &\,1 @ HOSE
- v, N,
TR ' SOLENOID VALVE <] SOLENOID VALVE >
0 - :
; . I (VDI: WHITE) (RELIEF: BLUE)
" SR } SOLENOID VALVE \
P gmj;—t\,% \ ] J (SWITCH: GRAY) X
N /
W™ o ;o SOLENOID VALVE FUEL FILTER
& / (PRC: ORANGE)
-
R
"7 _£ BODY (A/T)
97UQF1-007
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800-140N46

P/S PRESSURE S¥WITCH T poT —_
N
alar
CLUTCH SWITCH
(ONLY M/T)
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) 15) FOG
owy | FOGLew 3z [3x[3v[ 37| 3R[3P[3n]3L [30] 31 3F [ 30| 3B[ 2P| N]aL]2u] e aF [20] 2B 1v 1 T[1R]tPaN] 1L [ 10 1H[1F [ 1D] 1B]
CANADA |
\
.
NEUTRAL SWITCH ~— """~~~ ~=--°7 >
(ONLY M/T) #—"’:—— RN 4 55
EC-AT CONTROL UNIT . . — a o ;
oy 471 T - 8 5 141 3 Yaddng 4
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' gowlseéeaéé; i ¢ 3% E52138k 3 2222 385 5 wssed Z2ie3 g¥ulf 333580389250 ¢
HACK UP
o0 swirenl Lene RERERE /[ el FEEEERE W sl [38] [=] [Pl el RE [k BRl-sREERERRRR [H
(ONLY A/T] AND &TH
SWITCH ‘r _:
: : SPL:T AIR SOLENOID
t ) VALVE
L
o
i INJECTOR ﬂ ©v)
. A 'o' SOLENOID VALVE
v PRIMARY ) {5} (SWITCH)
6 TACH CHECK CONNECTOR I " g‘i INTAKE
Lo
s | i =1
Canada gw ‘ SENSOR ©
oz ! f SOLENQID VALVE
t—{&) TACH CHECK CONNECTOR N g Qe . | ("33 (RELIEF)
IGNITION COIL WiTH s 2 338 ! | = ©
SNTER | < 20 |
IGNY LEADING! ; (2 : 9 B : : WATER
B ¥ INVECTOR ! | e 25y
HEAT = Q {FRONT ) [ E’ﬁcm GREEN 3-PIN|
inptcaror| HEAT HAZARD  MAFUNCTION SECONDARY ) i
LAMP v SENSOR \LNADA\’(;ATOR ! L
b {c}
; K
! ‘ SOLENOLD VALVE
éA'N:r[J)[; §§ ' 6] IBYPASS AIR CONTROL
SHORT M/T SHORT INJECTOR & . noe
161 7 7 Re Y | 1] ! POSITION
IGNITION ]162 ] PR IMARY } I,\;_.—F | SENSOA - ®
SWITCH 1 T L ! | 2] PORT AIR SOLENOID
STA B [ d ! Q VALVE
j s i ] k 6
. : 7 =
L FAN (M ! @ CIACUIT | O @ 1BR)
| MOTOR . OPENING iNJECTOR | s
: ace RELAY iNEC | SENSOR SOLENOIO VALVE
B B | SECONDARY ) CRANK i (6-PORT INDUCTION!
| J 3 . ; BYA e i
oxrem 2 stamen  erterion supenroe L dl _ s | )
= INTERLOCK SWITCH b : : = L i ATRFLOW ©
swaTen ; ! QXE I METER SOLENOID VALVE
STARTER L B CHECX C CTOR ®! iPRESSURE REGULATOR CONTROL)
: : > (YELLOW. 2—PIN) | =5
! T oy ey i = =
ALTERNATOR . . L .] ' ! a8 i8)
. : ! i SOLENOIO VALVE
J . | PRESSURE RN ' ' 3, (ACCELERATED WARM-UP SYSTEM)
L - : et THROTTLE
. ) L ST FUEL FUEL PUNP “ gg " o :E:I
Ui ' v
PUMP RESISTOR RELAY i . NARRQ 5 Wi
1N 0 SOLENOID VALVE
= (VAATABLE DYNAMIC
133 A EFFECT INTAKE)
188 =
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88! &
1 2, Ll
ONCe &t iIFUL. RANGE:

STEP MOTORS
IMETERING OIL PUMP (MOP )
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SPECIFICATIONS

Item
: Idle speed (Test connector (green: 1-pin) grounded)
L AIr cleaner - Element type

~Type

Throttle body
Water

thermovalve
Dashpot . Adjustment speed ]
liters (US gal. Imp gal)

Fuel tank _ Capacity
Fuel filter

Type
Pressure regulator yp

T
Fuel pump ype

ajector (Primary and | Drive

Secondary)

—eat hazard sensor | Operation temperature
“Aain silencer - Capacity

gnition timing (Test connector (green: 1-pin) grounded)

D stribution | Type
Spark advance Type

) tAIC

T e-up system Lo rahge

=.nass ar control system

“o-afterburn valve

Throat diameter

~ Low pressure
; High pressure

kPa (kg/cm?, psi)

Injection volume  cc {cu in)/15 sec.
°C (°F)

|

t

} ,

| Qutlet pressure
1

|

|

' ce (cu in)

Operation time

Model |

rem .

| Primary mm (in)
| Secondary mm (in)

Operation temp.
OC (OF)

rom

. Regulated pressqre: kPa (kg/crnz, psi)

rom
rpm

seC.

13B EGI engine
750 + 25 (for A/T.N Range)
Long life wet
Horizontal — draft (2 stage — 3 barrel)
45 (17720
45 (1.772)x 2
M/T: 67—77 (153—171) or more
A/T: 60—70 (140—158) or more
2,700—3,100
70 (18.5, 15.4)
Nylon 6 (164 and 45 mesh)
Filter paper
Diaphragm
235275 (2.4—2.8, 34.1—39 8)
Impeller (intank)
441—588 (4.5—6.0, 64.0—85.3)
Voltage drive
111—118 (6.8—7.2)
105—115 (221—239)

M/T: 10.300 (628.3) x 2, A/T: 12,000 (732) x 2
Leading: 5° + 1° ATDC
Trailing : 20° + 2° ATDC

Engine control unit
Engine control unit
M/T. 875 A/T: 800
750 (at warm engine)
Linear solenoid

M/T: 1.60—2.20
AT 0.52—0.92

F1-11
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VARIABLE DYNAMIC EFFECT INTAKE (VDI) SYSTEM

" s system conssts of the VDI valve, solenoid valve, and actuator. The VDI valve is built into the exten mani-
== Operaton of this system is as shown below. ‘ 0
T s

HIGH ENGINE SPEED l

(VD! VALVE: OPEN CONDITION)
VDI VALVE

-OW ENGINE
SPEED:CLOSED

=y |NTAKE AIR
== » PRESSURE WAVE

— 5= ENGINE
>=£ED OPEN

—
—s INTAKE AIR

= *% oRESSURE WAVE
oo

= |NTAKE AIR
= =% PRESSURE WAVE

VDI VALVE
OPENING
. AREA
. SOLENOID
o) VALVE LARGE
ABOVE (VDI)
5,200 rpm | /
=i« ANGLE SENSOR [— _________ Vi
ul INTAKE AIR !
= AMOUNT (m*/h) I
-~ 1
. [M'\ !
. |
g ™ Vs < 0.7V "
DR : SMALL ! .
L 22_0OwW METER 0 5,200 8,000
ENGINE SPEED (rpm)
97U0OF1-509

. =7gine operation, when intake air flows to a port closed by the rotor a pressure wave is created.
Szisure wave then goes toward the open intake port, compressing the intake air along the way. At
speed, the VDI valve is closed, causing the pressure wave path to be long. At high engine speed,
.e opens and the pressure wave quickly pressurizes the intake air through the shortened path.
" .3 ‘orced into the combustion chamber at all engine speeds.
cressurization is induced at the time of the opening of the intake port, when the high-pressure
remaining in the working chamber generates strong pressure waves that rush into the intake

F1-12
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FUEL SYSTEM
MIXING PLATE

PRIMARY
INJECTOR

SECONDARY
INJECTOR

SECONDARY
INJECTOR

PRIMARY

AIR BLEED INJECTOR

SOCKET

AIR BLEED
SOCKET

MIXING PLATE

O

< ng plate is installed at the tip of primary injector to direct the primary fuel injection fuel directly into

“rake air port.

F1-13



SERVICE POINT

D

NEW O-RING

INTERMEDIATE

~L HOUSING j

NOTCH

ELIVERY PIPE

PULSATION
DAMPER

ﬁiMIXING PLATE

MIXING PLATE

TAB

The primary injector is installed noting the following:
1 Install the parts in the order shown in the figure.
2. Use a new insulator and O-rings.

3. Algn the tabs of the mixing plate with the notches in the intermediate housing.

Fi-14

27UOF2-509
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CONTROL SYSTEM
AIRFLOW METER

|

|

CONNECTOR

INTAKE AIR
THERMOSENSO R
SLIDING CORE K\ |
w‘
ﬂo ©C 0o ¢ 0 0 0 0 0 0D 0 0 0 0 o 0O O

AIR »ﬁ' =
FLOW 10

M1 =]

— —

OQOOOOOOO,}OOOOOOO

CB\ jj

AIR BYPASS
PASSAGE

POTENTIOMETER

‘I

INTAKE AIR
THERMOSENSOR AIRFLOW METER

{ \
'

f_TH_A] D_Eij E> Ve Vs

97U0F2-513

+ ~eter is changed from a vane type to a linear type. The sliding core moves parallel to the airflow

-2 an. there is little air damping and low air resistance as a result of the streamlined shape.

F1-15




THROTTLE-IDLE-POSITION AUTO-ADJUSTING SYSTEM

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr -~ SENSOR OPEN

A
} rrrrrrrrrrr e SENSOR CLOSED

NARROW RANGE
| Tel
| -
AN / h
FULLRANGE [ (D e
!
|

4 - SENSOR CLOSED

SENSOR OPEN

Nyl
11
u
SENSOR SENSOR
(0%) OPEN (100%)

AUTO-ADJUSTING AREA

L

—

N

NARROW RANGE 15%,25%
T SENSOR
! OPEN (100%)
| 1
: ) 15% | APPROX. 30%
| 1/ ! !
FULL RANGE l =r/ :
]
! | :
P o
27 25% I
l ]
l\ |
AN |
: |
1
THROTTLE UTO-ADJUSTI THRC
ROT AU JUSTING AREA THROTTLE
POSITION

97U0F2 514

- ~z.ly developed throttle-idle-position auto-adjusting system is incorporated within the engine control unit.
“~ = system automatically compensates for certain variations in the output signal of the throttle sensors.
< e the narrow range throttle sensor is set to output a signal of 20% of full-open. With the throttle idle-
23 on auto-adjusting system, the engine control unit will compensate for actual output values of 15%—25%.
2 output is less than 15% or more than 25% at idle, the engine control unit fixes the value at 15% and
Z2- 2 respectively for fail-safe operation.

—ceration for the full range sensor is the same. The sensor is set to register a 15% signal at idle, and the
=~ 7 ~e control unit compensates within the range from 5% —25%. If over or under the signai is fixed at 5%

~ 2 23%0 respectively for fail-safe operation.
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LEAN BEST-IDLE CONTROL SYSTEM

ENGINE CONTROL UNIT

WATER THERMOSENSOR

. DETECTION OF ENGINE |
INHIBITOR ECAT WARM CONDITION
SWITCH (A/T)—] CONTROL [H
CH D Gt ‘

NEUTRAL SWITCH (M/T) -

CLUTCH SWITCH (MIT > DETERMINA-

(M/T) o DETECTION OF ENGINE TION
P/S PRESSURE SWITCH > NO-LOAD CONDITION OF
A/C SWITCH > (ONLY FOG LIGHT SWITCH: = LEAN BEST-
DETECTION OF IDLE
BLOWER SWITCH >
NDITION CONDITION
HEADLIGHT SWITCH »|  ENGINELOAD CO on) BATTERY
2EAR DEFROSTER SWITCH >
FOG LIGHT SWITCH L
(ONLY CANADA) FUEL
DETECTION OF ENGINE L, INJEC-
—-> IDLE CONDITION TOR
. DETERMINATION OF LEAN
BEST-IDLE AMOUNT
~ 1.« ANGLE SENSOR (NE SIGNAL) =
97U0F2-515

+.-2d fuel consumption and reduced exhaust emissions at idle, the lean best-idle control system is
With this system, the engine control unit sets fuel injection at idle to the leanest amount possible

. .3ing tean misfire and rough idle.
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SPARK ADVANCE FEEDBACK SYSTEM (ENGINE AT IDLE)

THROTTLE SENSOR
(NARROW RANGE)

DETECTION OF

ENGINE IDLE
CONDITION

Y

CRANK ANGLE |
SENSOR (NE SIGNAL)

DETERMINATION
OF
SPARK ADVANCE

FEEDBACK AMOUNT

Y

IGNITION COIL

SPARK
ADVANCE
FEEDBACK
AMOUNT

_5o

OO

+5°

!
|
I
1
1
|
|
:
)
1 -~
TS

RS rpm
DECREASED

RS rpm
INCREASED

TS: TARGET ENGINE SPEED
RS: REAL ENGINE SPEED

97U0F2-516

To prevent rough idle caused by incorrect idle speeds, the spark advance feedback system controls the
spark advance. The engine control unit judges the engine speed (real speed: RS) and then adjusts the igni-
tion timing to obtain the preprogrammed target speed (TS).

F1-18
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SERVICE POINT

‘ THROTTLE SENSOR ADJUSTMENT

‘9

IDLE MIXTURE ADJUSTMENT

~® u
-2 adjustment: Not usually necessary unless throttle sensor unit is replaced. Throttle-idle-pos - 2

auto-adjusting system automatically compensates.
. Not necessary because of lean bestidle control system. (Variable res < z-

- zaustment
eliminated.)
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SELF-DIAGNOSIS FUNCTION

DESCRIPTION

When troubles are suspected in the main input devices or output devices, check for the cause with the SST.
Failures of individual input and output devices are indicated and retrieved from the control unit as malfunc-

tion code numbers.

Note

The control unit constantly checks for malfunction of the input devices. It checks for malfunc-
tion of output devices only during a 3-second period after the ignition switch has been turned
ON while the test connector is grounded.

IGNITION COIL
WITH IGNITER
(TRAILING SIDE)

CRANK ANGLE
SENSOR
(NE-SIGNAL)

CRANK ANGLE
SENSOR (G-SIGNAL)

3
WATER ——
THERMOSENSOR @
)

AIRFLOW
METER

INTAKE AIR

THERMOSENSOR
(AFM)

INTAKE AIR
THERMOSENSOR
(ENGINE)

THROTTLE
SENSOR
(FULL-RANGE) -

THROTTLE ———
SENSOR
(NARROW-RANGE)

PRESSURE
SENSOR

OXYGEN SENSOR——

METERING OIL— [
PUMP POSITION
SENSOR

‘ !
D FAIL-SAFE
FUNCTION
DETECTION WARNING
FUNCTION

MALFUNCTION " IMALFUNCTION
CODE

FUNCTION

ATMOSPHERIC
PRESSURE

SENSOR

OUTPUT DEVICES

MIL

o

——

o

SELF-DIAGNOSIS
CHECKER

[

TEST CONNECTOR
(GREEN: 1-PIN)

F1-20
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o

MALFUNCTION CODE NUMBER
SST

<19 H0O18 9A1

Self-Diagnosis
Checker

97U0F1-512

49 H018 9A1

97U0F1-513

97U0F2-027

SELF-DIAGNOSIS CHECKER

MONITOR SELECT Sw

49 1018 A OrOBSAl  weotmsame

—

97UOF 1514

MALFUNCTION
CODE NUMBER

0.4 JAGNOSIS CHECKER

-~ SELECT Sw

b <) A
v Qo9 Q
° ]

97U0F1-510

Inspection Procedure

1.

2.

~

O

10.

Warm up the engine to normal operating temperature and
stop it.

Connect the SST to the check connector (Green: 6-pin) and
the negative battery terminal.

Set the select switch to position A.

. Connect a jJumper wire between the test connector (Green:

1-pin) and a body ground.

. Turn the ignition switch ON.
. Check that 88 flashes on the digital display and the buzzer

sounds for 3 sec. after turning the ignition switch ON.

. If 88 does not flash, check the check connector wiring.
. It 88 flashes and the buzzer sounds continuously for more

than 20 sec., check for a short circuit between the engine
control unit (1F) terminal and check connector (Green: 6-pin).
And check the engine control unit (3X) and (37) terminal
voltage. Replace the engine control unit if necessary and
perform Step 4 again.

. Check for any malfunction code numbers.
. Start the engine and check for further malfunction code

numbers.
If a malfunction code number is indicated, check for the
cause of the problem.

Note

Cancel the malfunction code numbers by performing
the after-repair procedure following repairs.

F1-21




Principle of code cycle
Malfunction codes are determined as below by use of the MIL and Self-Diagnosis Checker.
97U0F1-515

@

1. Malfunction code cycle break
The time between malfunction code cycles is 4.0 sec. (the time the MIL and checker buzzer are off).

1 CYCLE MALFUNCTION CODE
CYCLE BREAK \

i - m
OFF U U

J

-

4.0 SEC.

9MUQF 1.543

2. Second digit of malfunction code (ones position)
The digit in the ones position of the malfunction code represents the number of times the MIL and buzzer

are on 0.4 sec. duning one cycle.

CODE No.: 03
, cvoe MALEUNCTION |
on 1 2 3 CYCLE BREAK |
OFF —.u‘ L 1
04 04  40SEC. '
SEC. SEC.
89U04X 565

3. First digit of malfunction code (tens position)
The digit in the tens position of the malfunction code represents the number of times the MIL and buzzer

are on 1.2 sec. during one cycle.

The MIL and buzzer are off for 1.6 sec. between the long and short pulses.

CODE No.: 22
MALFUNCTION
L 1 CYCLE CODE
1 2 1 2|” CYCLE

m I— ’] [‘ BREAK ”U—
0
12 SEC. SEC{ 16 4.0 SEC.

SEC

FIRST DIGIT  SECOND
DIGIT

89U04X-566

¢
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Code number

Caution
& a) If there is more than one failure present, the lowest number malfunction code is displayed
> first, the subsequent malfunction codes appear in order.

b) After repairing all failures, turn the ignition switch OFF, disconnect the negative battery ca-
ble, at least 5 seconds to erase the malfunction code memory.

Input devices

Code . \ . . . Output signal pattern
No. Input devices l Malfunction Fail-safe function (Self-Diagnosis Checker or MIL)
. ; )
BN Ignition coll Malfunction of spark Trailing-side ignition 3 1
with igniter plug. broken wire. short | pulse cut
(Trailing side) circuit | JL
. f \ -
22 Crank angle sensor Broken wire, short | Fuel injection and igni- i
(Ne signal) circuit I tion cut
r T.L
Crank angle sensor Broken wire, short Fuel injection and igni- |
(G signal) circutt ~tion cut |
- Airflow meter (AFM) Broken wire, short i Basic fuel injection ‘ I
- circuit | amount and ignition
| timing fixed uu
Water thermosensor Broken wire, short * Coolant temp. input NN
circuit fixed at 80°C (176°F) L
, | -
Intake air | Broken wire, short i Intake air temp. input ; (]
thermosensor (AFM) . circuit i fixed at 20°C (68°F)
i o | o
ntake arr thermo- Broken wire, short Intake air temp. input n
sensor (Engine) circuit fixed at 20°C (68°F)
|
‘ I _
Throttle sensor : Broken wire. short Throttle valve opening |
(Full range) | circuit i angle input signal fixed
| at 20% open 4 U
Pressure sensor Broken wire, short ‘ Intake manifold pressure M0
:intake manifold circuit | input signal fixed at 760
Dressure) i mmHg (29.9 inHg) J U

¢

Atmospheric pres-
sure sensor (ATP)
Built in ECU)

Jxygen sensor
~=edback system

T rottle sensor
".arrow range)

*2tering oll pump
7 Tsition sensor

“etenng oil pump
*OP)

“ererng ol erJmpr
' OP)

Malfunctioning ECU

Oxygen sensor output remains

i below 0.55V 80 sec. after FiB

system operation begining

Oxygen sensor output re-
mains 0.55V "0 sec. after F/IB

system operation beginng

Broken wire, short

. circuit

Broken wire, short
circuit

tors, broken wire. short circu.

or malfunctioning ECU

Malfunctoning MOP. step mators
broken wire. srort ¢ reut. malfunc-
tioning ECU. alternator or battery

Atmospheric pressure

input signal fixed at
760 mmHg (29.9 inHQ)

Feedback system can-
celed (For EGI)

. Feedback system can-

celed (For EGI)

Throttle valve opening
angle input signal fixed
at full open

' MOP fixed smallest open

Malfunctioning MOP. step mo-

Basic fuel injection amount |

and ignition timing fixed

MOP fixed smallest open

+ Basic fuel injection amount

and ignition timing fixed

Basic fuel injection
amount and ignition
timing fixed

;
i
|
I
|

]

]

—————
C

—

I
Il
il
Wi
T

F1-23
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|

Output devices

- Code
No.

I
25

26

30

31

32

33

34

38

40

41

51

71

73

Output devices

Step motor (Metering oil pump)
|
X Splrt ar soIenord valve
\
|
‘ Solenord valve (Relief)
‘ Solenoid valve (Switch)
Port air solenoid valve

Solenoid valve (Bypass air control)

Solenord valve (Pressure regulator control (PRC))

( Solenoid valve (Accelerated warm-up system (AWS))

|

1‘ Solenoid valve (6-port induction)

! Solenoid valve (Variable dynamic effect intake (VDI))

r Fuel pump resistor relay

\ anector Front secondary)
I Injector (Rear secondary)
\

Output signal pattern
(Self Dlagn05|s Checker or MIL)

F1-24
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SWITCH MONITOR FUNCTION
Preparation
SST

f'[

| 49 HO18 9A1

. Self-Diagnosis
i Checker

97U0F2-064

Individual switches can be monitored by the SST.

Note
The test connector must be grounded and the ignition switch ON (engine stopped).

BATTERY  |GNITION
—%—— SWITCH ENGINE CONTROL UNIT

m W BATTERY
0 o A

vy

MONITOR LAMP

NEUTRAL SWITCH (M/T)
CLUTCH SWITCH (M/T)

BACK-UP LIGHT AND
5TH SWITCH (M/T)

HEADLIGHT SWITCH
BLOWER SWITCH

Va 4 REAR DEFROSTER
SWITCH

FOG LIGHT SWITCH N—
(IF EQUIPPED) TCAT

INHIBITOR SWITCH (A/T) CONTRO
UNIT

o

_JT_TEST CONNECTOR (GREEN: 1-PIN)

g7

Inspection Procedure
1. Warm up the engine to normal operating temperature 2"

stop it.
2. Connect the SST to the check connector (Green: 6-pir =+ -

the negative battery terminal.

49 HO18 9A1

97U0F2-066

3. Connect a jumper wire between the test connector (Gr=-
1-pin) and a ground.

4. Turn the ignition switch ON, then check that the mc~ - -
lamp illuminates when each switch is made to functic~ -
cording to the function table.

Caution
a) When any one of the switches are activated, the

monitor lamp will be on.
b) Do not start the engine.

97UOF1-519
F1-25



Function Table

Switch

Neutral switch (M/T)
Back-up light and
5th switch (M/T)
Clutch switch (M/T)
Inhibitor S\MtCh (AIT)

Headlight switch

Blower switch

Rear defroster switch

Fog light switch
(If equipped)

Self-Diagnosis Checker (Monitor lamp)
Lamp-ON Lamp-OFF

Shift transmission to | Neutral position

1.2. 30r4

* Shift transmission
5th gear

Neutral position

' i
Pedal depressed © Pedal released

: Except N and P
©range

* N and P range

Switch ON Switch OFF

Switch ON . Switch OFF
(At any fan speed ;
OK) ‘

Switch ON

i Switch OFF

|
Switch ON !
(Only equip fog
light)

Switch OFF

Possible cause
(When incorrect)

Neutral switch malfunction

Open circuit between neutral switch and
ECU 1R terminal. neutral switch and
ground

Back-up light and 5th switch malfunction
Open circuit between Back-up light and
5th switch and ECU 1T terminal, overdrive
and ground

Clutch switch malfunction

Open circuit between clutch switch and
ECU 1Q terminal. clutch switch and
ground. clutch switch and ACC circuit

Inhibitor switch malfunction

EC-AT control unit malfunction

Open circuit between EC-AT control unit
and ECU.

Headlight switch malfunction

Open circuit between headlight switch and
ECU 3L terminal, headlight switch and bat-
tery line

Blower switch malfunction

Heater relay malfunction

Heater control unit malfunction

Open circuit between heater control unit
and ECU 30 terminal

Rear defroster switch malfunction

Open circuit between rear defroster switch
and ECU 3P terminal. rear defroster switch
and ground

Fog light switch malfunction

Open circuit between fog light switch and
ECU 1S terminal. fog light switch and
battery

F1-26
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OUTLINE

OUTLINE OF CONSTRUCTION
Development Concepts

The development concepts for the new model are as foliows:

1. Increased horsepower

2. Improved performance
3. Improved fuel economy
4. Improved serviceability

Areas of Improvement

—

O Related X: Non-related

Fo-2

Development concepts Increased Improved Improved Improved
Improved parts horsepower performance | fuel economy | serviceability
— - \, e - - - P S
Airflow meter (Linear type) X * @ X X
Mixing plate (Primary fuel injection) O O G X
. B L - _ O . _ . 4 . _
Completely-independent twin scroll turbo o X X X
Duty solenoid valve ~ X X X
(Turbo boost pressure control system) - L L
Throttle-idle-position auto-adjusting system X X X ©
Lean best-idle control system N X . o
(Variable resistor eliminated) - -
Spark advance feedback system X O X ! X

-
97U0F2.502
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System construction

|
|

" IMPROVED PERFORMANCE

ENGINE r THROTTLE-IDLE-POSITION
— CONTROL AUTO-ADJUSTING SYSTEM
UNIT IMPROVED SERVICEABILITY

IMPROVED FUEL ECONOMY
IMPROVED SERVICEABILITY

r LEAN BEST-IDLE CONTROL SYSTEMJ

SPARK ADVANCE
FEEDBACK SYSTEM

DUTY SOLENOID VALVE
ITNCREASED HORSEPOWER | |
|

~

I

=

—— AIRFLOW METER
IMPROVED PERFORMANCE

—— MIXING PLATE
INCREASED HORSEPOWER
IMPROVED PERFORMANCE
IMPROVED FUEL ECONOMY

INCREASED HORSEPOWER

(COMPLETELYJNDEPENDENT TWIN SCROLL TURBO—}

Fo-3
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EMISSION CONTROL SCHEMATIC DIAGRAM
Input Devices

INTAKE AIR
THERMOSENSOR HEAT HAZARD
(ENGINE) SENSOR
OXYGEN SENSOR .‘% NEUTRAL SWITCH

IGNITION SWITCH

BACK-UP
ILIGHT

{ AND 5TH
| swiTcH

(NARROW RANGE
AND FULL RANGE)

ENGINE CONTROL UNIT -
(INCLUDES s

ATMOSPHERIC

PRESSURE , )
SENSOR) :

PRESSURE
SENSOR

o I CIRCUIT

\ OPENING

&,ﬁ\ RELAY
JMAIN RELAY

CLUTCH MILEAGE SENSOR
SWITCH (No.1 AND No.2)

AIRFLOW METER
(INCLUDES INTAKE

AlIR THERMOSENSOR) P/S PRESSURE SWITCH

TEST CONNECTOR (GREEN: 1-PIN)

BATTERY

WATER CRANK
THERMOSENSOR ANGLE SENSOR

97U0F2-504
Fo-4
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Output Devices

INTERCOOLER

SOLENOID VALVE
(AIR SUPPLY VALVE

SOLENOID VALVE
~CCELERATED
“ARM-UP SYSTE

DASHPOT

INJECTOR g g,

DOUBLE THROT .=
DIAPHRAGM

‘9

~ = ZONTROL VALVE
~

- T\ =

> SOLENOID VALVE  ~
~(RELIEF) O

~. N
- . -

~. ~

S “~__-PURGE CONTROL VAL.

m

tyy 10k

) _>CHECK CONNECTC=
" N(GREEN: 3-PIN)
N
D IGNITION COIL + ~
; e IGNITER (TRAIL *. =
{122

DUTY SOLENOID VALVE
(TURBO BOOST PRESS. =%
CONTROL)

\SOLENOID VALVE (PRESSURE
REGULATOR CONTROL)

SOLENOID VALVE (SWITCH)

: CHECK CONNECTOR
AIR PUMP (SELF-DIAGNOSIS CHECKER, GREEN & *.

IGNITION COIL WITH IGNITER (LEADING)

2-504
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Fuel Devices

TO CHARCOAL CANISTER

N

NG
TO FUEL {3

FILTER 8 S~
) ¢ T
£”  CHECK-AND-CUT VALVE

FROM PRESSURE REGULATOR

FUEL
PUMP

PRESSURE REGULATOR =}
(WITH DELIVERY PIPE) :

CHARCOAL CANISTER PULSATION DAMPER

(WITH DELIVERY PIPE)

INJECTORS ~_

> ~

CHECK CONNECTOR )
(FUEL PUMP, YELLOW: 2-PIN) -~

N

o
Z
s
Vi -
// .
AN
(2N
FUEL PUMP 57
RESISTOR RELAY @@

i

97UOF2-50¢
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Exhaust Devices

" _.RBOCHARGER

MAIN SILENCER

SPLIT AIR PIPE

MAIN CONVERTER

FRONT CONVERTER

INSULATOR COVERS

F2-7
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900-240N26

MILEAGE SENSOR (No.1 AND No.2)
P/S PRESSUR W

/
HEAT HAZARD SENSOR
CLU%EH gW.
NEUTRAL SW
FOG LIGHT SW

BACK-UP LIGHT AND STHSWITCH
MOP POSITION SENSOR —

AIRFLOW METER - ‘

XYGEN ECy
WATER THERMO | [
THROTTLE ! T S i——
3 1 1
[ [

AVHOVIA N3LSAS

PRESSUR
INTAKE AIR %’HSEUM
KN CE

CRANK
CIRCUIT OPENING RELA
EA HT

1 |

TEST
CONNECTOR
(GREEN 1.PIN)

R |

]
Ik
SOLENOID VALVE (PRC)
“SOLENOID VALVE (SWITCH)

U [N
SOLENOID VALVE (RELIEF)
) '

|
|
|

PRESSURE
SENSOR

‘CLUTCH T ™ NEUTRAL sW

: A

Ny |
ey

| SOLENQOID
VALVE (BAC) PURGE
CONTROL
VALVE

CRANK ANGLE SENSOR

FUEL FILTER

. AIR CONTROL No 2 SECONDARY
DUTY ! VALVE (ACV) PULSATION THROTTLE VALVE ACTUATOR
RELIEF SILENCER SOLENOID VALVE | DAMPER ¥VHAETF§C$OVAL\/E“ i
\ AIR CHAMBER {TURBO BOOST PRESSURE

REGULATOR

AIR CLEANER

Il IGNITION colL
WITH IGNITER
i I} (TRAILING))

fi

CHARCOAL
CANISTEF

INTAKE AIR
THERMOSENSOR

; | | (GNITION COIL
#|creck TURBOCHARGER ‘ ; WITH IGNITER
VALVE - (LEADING)

! Q
WATER | THERMOSENSOR FUEL PUMP

RESISTOR RELAY

CHECK_VALVE

AR PUMP o

AWS' SOLENOID VALVE (ACCELERATED WARM-UP SYSTEM) <o % % -
ASV: SOLENOID VALVE {AIR SUPPLY VALVE)

FUEL PUMP

MAIN CONVERTER

99,993
'9.9.9.9.9
A
X

RADIATOR

TO ACV
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1-240N4L6

Te)
—Jd

o o P

SOLENOID VALVE
(ACCELELATED WARM-UP SYSTEM)

CHARCOAL
AN

CANISTER PRESSURE

REGULATOR

PRESSURE
SENSOR

AIR CONTROL VALVE

CHECK VALVE
(ONE-WAY)
AIR BYPASS

VALVE
=3

WASTEGATE VALVE

ACTUATOR DUTY SOLENOID VALVE

(TURBO BOOST PRESSURE CONTROL)
@ SOLENOID VALVE (SWITCH)—GRAY

(2) SOLENOID VALVE (PRESSURE REGULATOR CONTROL)—ORANGE
(3)SOLENOID VALVE (RELIEF)—BLUE

WVHOVIA DNILNOY 3SOH WNNIJOVA
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800-c40N.6

P/S PRESSURE SWITCH

I e 0T
6] at
i CLUTCH SWITCH
3Y [3w]3U[ 35]3a]30[3M| 3K [31]3G[3E[3C[3a| 20]aM[ 2 21| 26] 2E[ 2C[ 2A 10 1S [1G[ 10 AM[ 41K [ 11 [ 1G[1E[1C[ 1A]
5] Fos
32{3x[3v[37[3R] 3r[3N[3L [30] 3H[3F[3D[3B] 2P| 2N 2L [2J] 2H] 2F [ 2D 28] 4V |17 |AR| 1P| IN] 1L | 1J| tH] F [1D] 1B]
: g
AN
NEUTRAL SWITCH = — - aw .
(NEUTAALTON) v B8 3 3 5 3434 < 5555!3.”51 g
SNy @ et gytagas 3 8 5 3 groesgy E 222 2%, 8 ... 383,35 By 2y 5
o 28385 § 4 7 3§  BGeladk 2 2222 80 5 ¢ se¥  EFZed F¥gli 33338548828 3
BACK.UP LIGHT AND RREREEE R B E EE [EREEREE ® el el <l /] (<M eluk[dE [k i:plmlw[alaialsh[glal [
5TH SWITCH
rio
1
GNITION CO'L W TH IGNITER . oy
' TRAILING 1 [ ——
o {0} SOLENOID VALVE
o 10}
™ I Q)|
IR
Y g INJECTOR 0 —E ©Y)
N3 vl < AW, SOLENOIO VALVE
! (SWITCH)
{A) 1ACH CHECK CONNECTOR vy < INTAKE
MAIN RELAY oy o& AIR »—E:]
CANADA gm vy w
°F 1 j © SOLENOID VALVE
TACH CHECK CONNECTOR .t 5& . | ] (REL TEF)
IGNITION COIL — g g 28 3 é 2 1o | :@
WITH IGNITER Yz 8o - 30¢ 4 : WATER @
(LEADING) 3<% Loy [ ! _
E gf ¥o INJECTOR 1 | SENSOR CHECK CONNECTOR
w o = 1\
T%ICHDR 5 »{n NAZAm sw‘:érgzcaorﬂ H SECONDARY ) Ny ! \GREEN 3.PIN)
LANP JL = [
LANP :
z ) SOLENOID VALVE
ﬁg 58 E |BYPASS AIR CONTROLI
INJECTOR x
BED LS ] —E e
) 1
e 1 L ! ! K PORT AR
I % i [ ! SOLENOID VALVE
) i
|
FAN (1 C CIACUIT 00 E E
STARTER moToR Ay (RERETOR ) DUTY SOLENDIO VALVE
ACC (REAR l
5 SECONDARY ) CRANK i {TURBO BOOST PRESSURE CONTROL)
SWITCH 0 ANGLE i
(ONLY USA} Serson B
ALTERNATOR
BATTERY = WARNING L l p 2N L i ATRFLOW )
) ki METER SOLENOID VALVE .
I T CHECX CONNECTOR . iPRESSURE REGULATOR CONTHOL
o { | (YELLOW. 2-PIN) k
MO C A-{OXF | . -
P "-;—‘] SOLENOID VALVE
ACCELERATED WARM-UP SYSTEM
1 FRESSURE THAOTTLE
FUEL FUEL PUMP (NARROW E
AT PUNP RESISTOR RELAY FRANGE }
SwiTcH SOLENOID VALVE
FAN ANP ‘ TAIR SUPPLY VALVE
®) +—C
i —rc— = D
FAN SWITCH
THROTTLE 8,
SENSOR =
IFULL RANGE) G

STEP MOTORS
IMETERING OIL PUMP IMOP))

AVHOVIA ONIHIM
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SPECIFICATIONS

Item

Air cleaner

Throttle body

‘ Dashpot

Turbocharger

: Waste gate valve

Fuel tank

Fuel filter
Pressure regulator

Fuel pump

njector (Primary
and Secondary)
—~eat hazard sensor
*Aain silencer

Model

Idle speed (Test connector (green: 1-pin) grounded) rom

Element type
Type

Throat diameter anary mm (in)

thermovalve °C (°F)
Adjustment (Throttle sensor (narrow
range) resistance :A'—B)) kQ
Type

Boost pressure  kPa (kg/cm?, psi)
Lubrication

Capécrty liters (US gal, 'Imp gal)

Low pressure

Secondary mm (in)
. Water Operation temp.

Type I High pressure
Type
Reguiated pressure  kPa (kgiem’. psi) -
Type
Output pressure  kPa (kg/cm®, psi)

" Drive
Injection volume  cc (cu in)/15 sec
Operation temperature °C (°F)
Capacity cc (cu in)

gnition timing (Test connectar (green: 1-pin) grounded)

13B Turbocharged engine

750 £ 25
Long life wet
Horizontal draft (2 stage-3 barrel)
45 (1.772)
45 (1.772) x 2

55—65 (131 —149) or more

1.8—3.8

Water cooled
57.0 (0.58, 8.25)

Engine ol
Incorporated with turbocharger
70 (18.5, 15.4)

Nylon 6 (164 & 45 mesh)
Filter paper
Diaphragm
235--275 (2.4—-2.8, 34.1—39.8)
'mpeller (in-tank)
490—637 (5.0—6.5. 71.1—92.4)
Voltage drive
133--142 (8.1—8.7)

105— 115 (221 —239)
12.000 (732) x 2
Leading: 5% £ 1° ATDC

Trailling: 20° + 2° ATDC

Drstnibution | Type Engine control unit
spark advance ] Jr Type S Engine control unit
Z'e up system + A/IC rpm | 800
“t-afterburn valve ] Operation time sec 1.60--2.20
~ercooler Type L Air cooled

Fo—11
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FUEL SYSTEM
MIXING PLATE

PRIMARY INJECTOR

PRIMARY INJECTOR

\ i’_ ‘
MIXING PLATE

97U0F2-508

A mixing plate is installed at the tip of primary injector to direct the primary fuel injection fuel directly into

the intake air port.

F2-12




SERVICE POINT

ELIVERY PIPE

PULSATION DAMPER

NEW O-RING

%\MIXING PLATE

~ INTERMEDIATE
% HOUSING MIXING PLATE
into l f

NOTCH TAB

9

“mary injector is installed noting the following:

"z the parts in the order shown in the figure.

= a new insulator and O-rings.

.~ *he tabs of the mixing plate with the notches in the intermediate housing.

F2-13



TURBOCHARGER CONTROL SYSTEM
SYSTEM CONSTRUCTION

INTERCOOLER

FRONT ROTOR

DUTY SOLENOID
VALVE

ACTUATOR
(WASTEGATE
VALVE CONTROL)

AIR CLEANER

AIR PRESSURE
WAVE

AIRFLOW METER

TURBOCHARGER J

J EXHAUST MANIFOLD
‘JJ (COMPLETELY-INDEPENDENT

TWIN SCROLL TURBO)

97U0F2-510

Two newly developed systems are employed to increase engine horsepower, a newly designed completely-
independent twin scroll turbo and a precise turbo boost pressure control system.

Fo—14



COMPLETELY-INDEPENDENT TWIN SCROLL TURBO

(" PREVIOUS OPEN-TYPE

ROTOR HOUSING

INTERMEDIATE
TURBINE HOUSING

WHEEL

% SIDE HOUSING
L

PRESSURE ROTOR HOUSING

WAVE

SIDE HOUSING

‘9

COMPLETELY-INDEPENDENT TYPE

SIDE HOUSING

ROTOR HOUSING

INTERMEDIATE

TURBINE HOUSING
WHEEL
ROTOR HOUSING
PRESSURE
WAVE

il

SIDE HOUSING

”~ ' 97U0F25 " -

- . completely-independent twin scroll turbo improves horsepower by utilizing more fully the inherent
= ~aves created by the escaping exhaust gases. It does this by isolating the gas flow of the front
. ~otors as it is directed straight toward the turbine wheel. The pressure waves are thus used rather

~.ed to mix with the exhaust gases of the opposite rotor.

F2-15




TURBO BOOST PRESSURE CONTROL SYSTEM
This system controls the turbocharger maximum boost pressure by the duty signal from the engine control unit.

ENGINE CONTROL UNIT

S - - - -0 = 1
| |
| |
[ I
| } BATTERY
1
[ I
] |
|
| ATMOSPHERIC |
{ PRESSURE }
| SENSOR |
| DETERMINATION OF | |
} OUTPUT i DUTY :
| DUTY SIGNAL SOLENOID ]
BASI | ;
{ M SIC | VALVE i
‘ OUTPUT l |
| DUTY SIGNAL |
THROTTLE SENSOR , |
(FULL RANGE) | ,
|
[ TARGET |
I ™ !
| BOOST |
| "| PRESSURE |
! FEEDBACK
[ DUTY SIGNAL }
| REAL !
i o] BOOST ‘
| PRESSURE l
L. . e 1

. 1 DUTY SIGNAL

L] TT -
//'” I ‘,\’ CONTROL UNIT | —Jﬂ VAva

| ACTUATOR
L AIR CLEANER

/
#WL ' @)
Il \ WASTEGATE
/) | ‘[l VALVE
,’ 7#/ ’ / AIRFLOW METER
BOOST \i\\\ /
SSURE \ \k\\%\ N " //THROTTLE |
N NN \\\\\\\ OPENING
ANGLE
ENGINE SPEED
97U0F2-512
Operation

1. The duty signal from engine control unit is varied from 5% to 95% based on information from the full range
throttle sensor and the crank angle sensor (Ne signal). The output duty signal is determine within the en-
gine control unit by the basic output duty signal, and feedback duty signal.
. The duty signal is sent to the duty solenoid valve from the engine control unit.
. As the duty increases, the duty solenoid valve opening increases, and the pressure air acting on the actu- - ‘
ator decreases.
4. The wastegate valve then closes, and the turbo boost pressure increases.
The engine control unit contains the data to set the turbo boost maximum pressure as shown in the graph.
The boost pressure is basically determined by the throttle opening angle and engine speed.

w N
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l0ID

Stu-

CONTROL SYSTEM
AIRFLOW METER

CONNECTOR

THERMOSENSOR

SLIDING CORE L I

iy
=~

—

T T——
= RFLOW Imjm|
1 [ 7
FOOOOOOOoCJOUJOOOOOO\}
N - o o
AIR BYPASS POTENTIOMETER
PASSAGE
INTAKE AIR

THERMOSENSOR AIRFLOW METER

—

- =12r is changed from a vane type to a linear type. The sliding core moves parallel to the a = -

- there is little air damping and low air resistance as a result of the streamlined srac-

Fo—-17




CONTROL SYSTEM

Init.
AIRFLOW METER
4
|
|
|
CONNECTOR
INTAKE AIR
THERMOSENSOR
SLIDING CORE
ID
AIRFLOW
‘i
0000000000000000\4_\
qﬂ 71
AIR BYPASS POTENTIOMETER
PASSAGE
INTAKE AIR
R THERMOSENSOR AIRFLOW METER
JE
)
,_
| W - -y

2512
THA E> E2 Ve Vs

Stu-

-« meter is changed from a vane type to a linear type. The sliding core moves paraliel to the a = -«

zesign, there is little air damping and low air resistance as a result of the streamlined srzac=
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THROTTLE-IDLE-POSITION AUTO-ADJUSTING SYSTEM

- 1 ———————— SENSOR OPEN
NARROW _ —4 L - SENSOR CLOSED
RANGE /
| ~
Ay >~ ~
FULL — . el
RANGE ALSE ~_
! ~_ -SENSOR OPEN
~ ~
o " ~SENSOR CLOSED
1 -
! IJ -
1
U
SENSOR SENSOR
CLOSED
(0%) OPEN (100%) |
! |
| |
| —20% ]
|
NARROW -t ,
RANGE ! | ———AUTO-ADJUSTING AREA |
‘1‘“‘// |
0,
15:'/0:25 o ! SENSOR
| | OPEN (100%)
| ! APPROX. 30% |
FULL : ' 1506 1 ! I
| |/ 1 | |
RANGE | - L -
A a
o
5% | 25% 85% !
| |
I\\ :
! T AUTO-ADJUSTING AREA !
| '
THROTTLE FULL
IDLE POSITION THROTTLE

97U0F2-514

A newly developed throttle-idle-position auto-adjusting system is incorporated within the engine control unit.
This system automatically compensates for certain variations in the output signal of the throttle sensors.
At idle, the narrow range throttle sensor is set to output a signal of 20% of full-open. With the throttle idle
position auto adjusting system, the engine control unit will compensate for actual output values of 15%—25%.
If the output is less than 15% or more than 25% at idle, the engine control unit fixes the value at 15% and
25% respectively for fail-safe operation.

Operation for the full range sensor is the same. The sensor is set to register a 15% signal at idle, and the
engine control unit compensates within the range from 5%—25%. If over or under the signal is fixed at 5%
and 25% respectively for fail-safe operation.

F2-18




~EAN BEST-IDLE CONTROL SYSTEM

! ENGINE CONTROL UNIT
|
o DETECTION OF ENGINE .
WATER THERMOSENSOR > WARM CONDITION
DETECTION OF ?IEOT,\?RM'NA'
NEUTRAL SWITCH > ENGINE
CLUTCH SWITCH > NO-LOAD OF
P/S PRESSURE SWITCH >
A/C SWITCH > CONDITION || LEAN BEST-
~ BLOWER SWITCH | (ONLY FOG LIGHT SWITCH: DLE
HEADLIGHT SWITCH . DETECTION OF ENGINE LOAD BATTERY
=EAR DEFROSTER SWITCH »| CONDITION) CONDITION
-
FOG LIGHT SWITCH
(ONLY CANADA) FUEL
> DETECTION OF L, INJEC- g
> ENGINE IDLE CONDITION TOR
] K
|
THROTTLE SENSOR y i
(NARROW RANGE) ?
r L
. DETERMINATION OF
LEAN BEST-IDLE AMOUNT
w? —
ZRANK ANGLE SENSOR (NE SIGNAL)
;
2514
(nit.
rs.
idle
»90.
and
the -=c fuel consumption and reduced exhaust emissions at idle, the lean best-idle contror s, 3¢~
504 : U th this system, the engine control unit sets fuel injection at idle to the leanest amount ccss: -

- =3 lean misfire and rough idle.
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SPARK ADVANCE FEEDBACK SYSTEM (ENGINE AT IDLE)

i SPARK
ADVANCE
FEEDBACK !
AMOUNT !
DETECTION !
|
- OF 50
»|  ENGINE IDLE
THROTTLE SENSOR CONDITION )
(NARROW RANGE) 0
DETERMINATION +5°
OF
™| SPARK ADVANCE
FEEDBACK
” AMOUNT RS rpm TS RS rpm
CRANK ANGLE DECREASED INCREASED
SENSOR (NE SIGNAL)
Y
IGNITION
colL TS: TARGET ENGINE SPEED

RS: REAL ENGINE SPEED

97U0F2-516

To prevent rough idle caused by incorrect idle speeds, the spark advance feedback system controls the
spark advance. The engine control unit judges the engine speed (real speed: RS) and then adjusts the igni-
tior tm'ng to obtain the preprogrammed target speed (TS).
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SERVICE POINT

%

THROTTLE SENSOR ADJUSTMENT

IDLE MIXTURE ADJUSTMENT

'm
EASED

918 2 sensor adjustment: Not usually necessary unless throttle sensor unit is replaced. Throttle-idle-pos't <~
he auto-adjusting system automatically compensates.
- ~ xture adjustment  : Not necessary because of lean best-idle control system. (Variable res s -
eliminated.)
F2—-21



SELF-DIAGNOSIS FUNCTION

DESCRIPTION . .
When troubles are suspected in the main input devices or output devices, check for the cause with the SST

Failures of individual input and output devices are indicated and retrieved from the control unit as malfunc-
tion code numbers.

Note
The control unit constantly checks for malfunction of the input devices. It checks for malfunc-

tion of output devices only during a 3-second period after the ignition switch has been turned
ON while the test connector is grounded.

IGNITION COIL
WITH IGNITER
(TRAILING SIDE)

CRANK ANGLE ]
SENSOR

(NE-SIGNAL)

CRANK ANGLE

SENSOR (G-SIGNAL)

KNOCK SENSOR——V\ W
: —N FAIL-SAFE OUTPUT DEVICES
\L/Q /| FUNCTION

DN _T__

WATER —————
THERMOSENSOR < MIL

O
AIRFLOW DETECTION WARNING 7@

METER FUNCTION T

Q
’@m OF Iy e

INTAKE AIR MALEU e
THERMOSENSOR FUNCTION l\éIODEUNCTION

FUNCTION SELF-DIAGNOSIS
CHECKER

INTAKE AIR
THERMOSENSOR
(ENGINE)

THROTTLE ————
SENSOR
(FULL-RANGE)

THROTTLE
SENSOR
(NARROW-RANGE)

ATMOSPHERIC
PRESSURE
SENSOR

PRESSURE
SENSOR

OXYGEN SENSOR——

TEST CONNECTOR _
(GREEN: 1-PIN)

METERING OIL— &2

PUMP POSITION

SENSOR

97UOF2-024

F2-22




“~9

MALFUNCTION CODE NUMBER
SST

49 HO18 9A1

Self-Diagnosis
Checker

97U0F2-520

49 H018 9A1

97U0F2-521

97JoF2-027

/\I/

l |}H I\
/_l’\—l_‘

SELF-DIAGNOSIS CHECKER

A

MONITOR SELECT Sw
LAMP =0 a
voo U_J

49 HOIB A1

97UQF2-522

MALFUNCTION
CODE NUMBER

SELF-DIAGNOSIS CHECKER

MONTOR SELECT sw
LAMP °

9 1018 s41 At arun

97U0F2-518

Inspection Procedure

1. Warm up the engine to normal operating temperature and
stop it.

2. Connect the SST to the check connector (Green: 6-pin) and
the negative battery terminal.
Set the select switch to position A.

3. Connect a jumper wire between the test connector (Green:
1-pin) and a body ground.

4. Turn the ignition switch ON.

5. Check that 88 flashes on the digital display and the buzzer
sounds for 3 sec. after turning the ignition switch ON.
©. If 88 does not flash, check the check connector wiring.
7. 11 88 flashes and the buzzer sounds continuously for more
than 20 sec., check for a short circuit between the engine
control unit (1F) terminal and check connector (Green: 6-pin).
And check the engine control unit (3X) and (3Z) terminal
voltage. Replace the engine control unit if necessary and

perform Step 4 again.

8. Check for any malfunction code numbers.
9. Start the engine and check for further malfunction code
numbers.
10. If a malfunction code number is indicated, check for the
cause of the problem.

Note

Cancel the malfunction code numbers by performing
the after-repair procedure following repairs.
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Principle of code cycle
Malfunction codes are determined as below by use of the MIL and Self-Diagnosis Checker.

97U0F2-523

1. Malfunction code cycle break
The time between mailfunction code cycles is 4.0 sec. (the time the MIL and checker buzzer are off).

1 CYCLE MALFUNCTION CODE
| CYCLE BREAK '

S TUUL U

-

[

4.0 SEC.

9MUOF1-543

2. Second digit of malfunction code (ones position)
The digit in the ones position of the malfunction code represents the number of times the MIL and buzzer
are on 0.4 sec. during one cycle.

CODE No.: 03
MALFUNCTION
1 CYCLE LEICTIO
ON 1 2 3| CYCLE BREAK |
OFF 5
. . ~
04 04 4.0 SEC.
SEC. SEC.
89U04X-565

3. First digit of malfunction cade (tens Qasition)
TNEk VOHIMINEIENS poshion oiine malunchon code represents tne numvoer of imes the MIL and buzzer
are on 1.2 sec. during one cycle.

The MIL and buzzer are off for 1.6 sec. between the long and short pulses.

CODE No.: 22
MALFUNCTION
1 CYCLE CODE
1 2 1 2 CYCLE :
l BREAK ﬂ‘r
10.4 :
12 Sec. SEC| 1.6 4.0 SEC.
pe———{ SEC .}—ed
FIRST DIGIT SECOND
DIGIT

83U04X-566
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o

Code number

Caution
a) If there is more than one failure present, the lowest number malfunction code is displayed
first, the subsequent malfunction codes appear in order.
b) After repairing all failures, turn the ignition switch OFF, disconnect the negative battery ca-
ble, and depress the brake pedal for at least 5 seconds to erase the malfunction code memory.

Input devices

Code I

No.

01

02

03

05

08

:
“ Input devices
1
i lgnition coll
with igniter

(Trailing side)

. Crank angle sensor
(Ne signal)

Crank angle sensdr
(G signal)

Knock sensor

Airflow meter (AFM)
|

09 | Water thermosensor

10

1

3

‘4

[@3]

I Intake air
' thermosensor (AFM)

=7 thermo-
©oEngine)

T SENSOr
muil range)

| Pressure sensor

‘ (Intake manifold

| pressure)

I Atmospheric pres-
| sure sensor (ATP)
{3 (Built in ECU)

Oxygen sensor

' Feedback system

Throttle sensof
(Narrow range)

Metering ol pump
posHion sensor

‘ Metering oll purﬁp
(MOP)

* Metering oil pump

(MOP)

Malfunction
i Malfunction of spark plug. j.
i broken wire, short circuit ‘

Broken wire, short circuit

short circuit

|
|
|
Broken wire, |

Fuet injection and igni-

Fail-safe function

Trailing-side ignition
pulse cut

tion cut

i Fuel injection and igni-

©tion cut

Broken wire, short circuit

i Broken wire, short circuit

i Broken wire, short circuit

Broken wire, short circuit

i Broken wire, short circuit

'Broken wire, short circuit

Malfunctioning ECU

' Oxygen sensor output remains
+ below 0.55V 80 sec. after F/8
system operation begining

Oxygen sensor output remains
0.55V 10 sec. after F/B system
operation begining

Broken wire, short circuit
Broken wire. short circutt

' Ma}functuoning MOP, step mo-
tors. broken wire. short circutt,
or malfunctioning ECU

Malfunctioning MOP. step motors"
broken wire. short circuit. malfunc-
| toning ECU. alternator or battery

Broken wire, short cireutt ‘\
: . angle input signal fixed
i at 20% open

Iignition timing fixed

Basic fuel injection
amount and ignition
timing fixed

Coolant temp. input
fixed at 80°C (176°F)

Intake air temp. input

“ fixed at 20°C (68°F)

Intake air temp. input
fixed at 20°C (68°F)

Throtle valve opening

i Intake manifold pressure
Input signal fixed at 760

mmHg (29.9 inHQ)

Atmospheric pressure
input signal fixed at

Feedback system can-
celed (For EGI)

Feedback system can-
celed (For EG))

i Throttle valve opening

" angle input signal fixed

at full open
MOP fixed smallest open

and ignition timing fixed
MOP fixed smallest open

Basic fuel injectlbn
amount and ignition
i timing fixed

760 mmHg (29.9 inHQg)

| (Self-

l

i Basic fuel injection amount

j

|
l

Basic fuel injection amount |
. and ignition timing fixed

Output signal pattern
Diagnosis Checker or MiL)

n
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Output devices

No.
25

26

30

31

32

33

34

38

42

51

71

73

Code

Output devices

Solenoid valve (Pressbre regu\rétor cormrol (F;RC))
Step motor (Metering oil pump)

Split air solenoid valve

Solenoid vaive (Relief)

Solenoid valve (Switch)

Port air solenoid valve

- Solenoid valve (Bypass air controf)

Solenoid valve (Accelerated warm-up system (AWS) and

air supply valve (ASV))

Duty solenoid valve (Turbo boost pressure control)

Fuel pump resistor relay

Injector (Front secondary)

Injector (Rear secondary)

F2-26

Output signal pattern
(Self-Diagnosis Checker or MiL)
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SWITCH MONITOR FUNCTION
Preparation
SST

| 49 HO18 9A1

|
| Self-Diagnosis
‘i Checker

97U0F2 064

Individual switches can be monitored by the SST.

Note
The test connector must be grounded and the ignition switch ON (engine stopped).

BATTERY
— ¥ IGNITION SWITCH ENGINE CONTROL UNIT

| < ) \  BATTERY
|
|

—_—

NEUTRAL SWITCH

BACK-UP LIGHT AND 5TH SWITCH _I MONITOR LAMP
CLUTCH SWITCH

HEADLIGHT SWITCH (
BLOWER SWITCH KNOCK
REAR DEFROSTER SWITCH CPU

FOG LIGHT SWITCH \ )
(IF EQUIPPED)

KNOCK SENSOR

—

oo

—JT—TEST CONNECTOR (GREEN:1-PIN)

97U0F2-065

Inspection Procedure
49 1. Warm up the engine to normal operating temperature and
stop it.

2. Connect the SST to the check connector (Green: 6-pin) and
the negative battery terminal.

97U0F2-066

3. Connect a jumper wire between the test connector (Green:
1-pin) and a ground.

4. Turn the ignition switch ON, then check that the monitor
lamp illuminates when each switch is made to function ac-
cording to the function table.

Caution

a) When any one of the switches are activated, the
monitor lamp will be on.

b) Do not start the engine.

97UDF2-526
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Function Table

—

Switch

Neutral switch

Back-up light and
5th switch

Clutch switch

Headlight switch

Blower switch

Fog light switch
(If equipped)

Knock sensor

Rear defroster switch

t
|
!
1
|
\

Self-Diagnosis Checker (Monitor lamp)

Lamp-ON

Shift transmission to
1,2, 30r4

Shift transmission
5th gear
Pedal depressed

Switch ON

Switch ON

. (At any fan speed

OK)

Switch ON

Switch ON
(Only equip fog
light)

. While knocking:
" Lamp ON 0.5 sec.

(IGN switch ON: hit
engine hanger with
hammer)

Lamp-OFF

Neutral position

Neutral position

Pedal released

Switch OFF

Switch OFF

- Switch OFF

Switch OFF

Others

e e

ground, clutch switch and ACC circuit

Possible cause
(When incorrect)

Neutral switch malfunction

Open circuit between neutral switch and
ECU 1R terminal, neutral switch and
ground

Back-up light and 5th switch malfunction
Open circuit between back-up light and
5th switch and ECU 1T terminal, overdrive
and ground

Clutch switch malfunction
Open circuit between clutch switch and
ECU 1Q terminal, clutch switch and

Headlight switch malfunction

Open circuit between headlight switch and
ECU 3L terminal. headlight switch and bat-
tery line

Blower switch malfunction

Heater relay malfunction

Heater control unit malfunction

Open circuit between heater control unit
and ECU 30 terminal

Rear defroster switch malfunction

Open circuit between rear defroster switch
and ECU 3P terminal, rear defroster switch
and ground

Fog light switch malfunction

Open circuit between fog light switch and
ECU 1S terminal, fog light switch and
battery

Knock sensor malfunction
Open circuit between knock sensor and
ECU 2M terminal

F2-28
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ENGINE ELECTRICAL SYSTEM

OQUTLINE ....oeriiiieir e G-2

STRUCTURAL VIEW it eceane G-2
SPECIFICATIONS. ...ttt eee e G-4
ALTERNATOR.......cociiiiiiiii e, G-5
CHARGING SYSTEM iiuiiuiiiieiiiieiiicaiaennns G-5
97U0GX-501
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OUTLINE
STRUCTURAL VIEW

NON TURBO u

ALTERNATOR

—
STARTER (FOR M/T)

IGNITION
COIL WITH
IGNITER

(TRAILING)

BATTERY \

CRANK ANGLE SENSOR IGNITION COIL STARTER (FOR A/T)
WITH IGNITER
(LEADING)

97U0GX-502



TURBO

ALTERNATOR

HIGH TENSION LEADS
Q“
/ I INTERLOCK SWITCH
, Q\

\\.\

WITH IGNITER
(TRAILING)

/ SPARK PLUGS

iz
- - \/

CRANK ANGLE SENSOR IGNITION COIL STARTER
WITH IGNITER

(LEADING)

97U0GX-503



SPECIFICATIONS
Engine models ] 13B EGI Engine | 13B Turbocharged Engine
Item SomT | AT | owmT
YOl@ge \Y | 12, Negative griound '
Battery | Type and capacity (20-hour rate) | 55023L. 60 AH
} (Maintenance free) ! 65D23L: 55 AH (Coldproof area)
i Distribution Control Unit
‘ Spark timing (Test connector grounded) ! %re;ﬁr%gz%i i 1200 AAEDD% at idle (A/T: N range)
Isi)/rsntt:: i Spark advance ‘ ‘ Control unit
; Type ‘ Trailing NGK BURSEQ
i Spark plug [ | Leading ; NGK BUR7EQ
| Pluggap  mm (in) 1.4 (0.056)
i Output V-A 12-80
Alternator Regulatedrvoltager V| 14.1—14.7 (with temperature—gradient characteristics)
Brush length | Standard  mm (i) 7 16.5 (0.650) -
| Wear lmit  mm (in) 8.0 (0.315)
Trybre 7 7 Coaxial reduction
Output KW 12 2.0 | 12
3 Voltage \Y 11.0 ' k
Starter Output(No load) ) Current A Max. 90
' Speed rpm Min. 3,000
| aruen ongth | Standard  mm (in) 17.5 (0.689)
] | Wear limit  mm (in) | 10.0 (0.394)

97U0GX-003




ALTERNATOR
4 CHARGING SYSTEM

-y

DIODE TRIO IGNITION SWITCH

\
) P
11 CHECK RELAY
1 —
| u
| BATTERY T

(-003

" STATOR
” coiL
i L

IC REGULATOR

a-

:2tect and control the real battery voltage, the sensing for charging rate is changed to a battery vorzaz-
- g type insted of an IC regulator sensing type.

G-5
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