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FOREWORD

This manual has been prepared to familiarize you with the new
features of the new Toyota Supra.

Applicable models: MA70 series

For detailed service specifications and repair procedures, refer
to the relevant Repair Manuals.

All information contained herein is the most up-to-date at the
time of publication. We reserve the right to make changes with-
out prior notice.
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Model Code and Model Line-up

Model Code

MA70L-BLMVFA

[ BASIC MODEL CODE B

MA70: With 7M-GE

Engine

| STEERING WHEEL POSITION |

| MODEL NAME |

L : Left-hand Drive j—-—

( B : Toyota Supra -

[ BODY TYPE TR

Model Line-up

| DESTINATION |
A: U S A
K : Canada

| ENGINE SPECIFICATION

|

F : EFI and DOHC

| GRADE

V: GT

GEARSHIFT TYPE

M : S5-speed Manual
P : 4-speed Automatic

Transmission

Engine

U.S. A.
Liftback GT

Canada

Grade
Destination | Body Type)

Ws8
S-speed Manual

A340E

4-speed Automatic

MA70L-BLMVFA

MA70L-BLPVFA

MA70L-BLMVFK

MA70L-BLPVFK
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Development Objectives

The Toyota Supra is Toyota’s image leader car. The Supra has a good reputation,especially for its
body styling and high performance. Market needs, however, have been shifting towards more luxu-
rious and higher performance products. In response to this trend, Toyota has carried out a full model

change to make the Toyota Supra a pioneer model engineered with Toyota’s advanced technology
as well as a real volume-sales sports car.

The new Toyota Supra has been developed with the following objectives in mind -
» High performance worthy of a real sports car

B Sporty and powerful exterior styling

P Sporty and high quality interior which gives the occupants a luxurious feeling

P Attractive new features and equipment




Outline T q, |

Driving Performance

® The engine is the newly developed high performance 3.0 liter DOHC 24 valve 7M-GE engine.

® For the suspension, a 4-wheel double wishbone suspension used on racing cars has been adopted.
Also, the TEMS (Toyota Electronic Modulated Suspension), which controls the damping force of the
shock absorbers electronically in accordance with driving conditions, is offered as an option.

® High performance 225/50 VRI16 tires, which are the most suitable for the new suspension, are
provided. This is the first time that Toyota has adopted high speed type tires with an aspect ratio

of 50%.

anual or * A340E " .
EStgox;ggaTransmissiOn * 15 Ventilated Disc Brakes
* Electronically Modulated

Shock Absorbers (Optional)

¢ 7M-GE Engine

* Eiectronical]y Modulated
Shock Absorbers (Optional)

* 225/50 VR16 Tires

* Double Wisllbgne
Rack & Pinjon Type Front Suspension
Power Steering * 16" Ventilated Disc Brakes
* 225/50 VR16 Tires

* Double Wishbone Rear Suspension

" Newly Developed
* . Newly Incorporated




Exterior

@ Through the curved design and low overall height, the style has been made more sporty and aero-
dynamic.

e With its accentuated, widely bulging fenders, which envelop the wheels, the design is one which
emphasizes the wide tread and gives a feel of stability.

® By Shortening the overall length by about 1.6 in. (40 mm) compared with the previous Supra,

slanting the windshield steeply and widening the center pillars, the wide cabin looks compact and
the Supra’s sportiness is emphasized.

Hidden Rear Pilarg

Wide Center Pillars Air Spoiler Type Rear Eng

Steeply Slanted Windshield

widely Bulging Fenders

Large Air Cut Flap Integrated
with the Bumper

e 1
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Outline

Interior

® The interior is given a high class feel by the use of carefully designed color coordinates and soft

materials.

® By adopting a large combination meter and grouping the switches around the steering wheel, a
functional cockpit appropriate for a sports car is created.

® Through the adoption of memory tilt and telescopic steering, lengthening the front seat sliding
adjustment range by about 1.2 in. (30 mm) in the rear direction, and by providing about 1.6 in. (40
mm) more head clearance, even tall persons can sit in the optimum driving position.

Large Combination Meter

with Super Monitor

(Optional for the U.S.) Automatic Air Conditioner and
Push Button Type Heater
Control Switch

Memory Tilt & Telescopic Steering

Steering Wheel Mounted
Cruise Control Switches

TEMS (Toyota Electronic Modulau?d
Suspension) Control Switches (Optional)

. 3 i Type Built-i i s .
7.liter Bass-reflex uilt-in-trim Side 3-liter Bass-reflex Type
Front Speaker BoX Window Defroster Rear rSp.eakv.;r Box

Electrically Adjusted Sports Seat
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7M-GE Engine

_____

® The 7M-GE engine is a lightweight 3.0 liter DOHC engine which has been developed with the
SM-GE engine, mounted in the previous Supra, as a base.

® This successor to the SM-GE engine incorporates 4 valves per cylinder, a new type Intake Air

Control System, and the TCCS (Toyota Computer Controlled System), for a high output, super-
responsive engine with good fuel economy.

Engine

TM-GE SM-GE (Previous Model)
Item
No. of Cyls. & Arrangement 6 cylinder, In-line e
Valve Mechanism 4 Valves, DOHC, Belt Drive 2 Valves, DOHC, Belt Drive
Combustion Chamber Pentroof Type Multi-spherical Type
Manifold Cross-flow -
Displacement cu.in. (cc) 180.3 (2954) 168.4 (2759)
Bore x Stroke in. (mm) 3.27 % 3.58(83 x 91) 3.27 x 3.35 (83 x 85)
Compression Ratio 9.2 —_
Max. Horsepower (SAE-NET) 200 HP @ 6000 rpm 161 HP @ 5200 rpm é
Max. Torque (SAE-NET) 185 ft-lbs @ 4800 rpm 169 ft-Ibs @ 4500 rpm

1200
180
160
140

4120

Troque (ft-Ibs)

100
- 80

Horse Power (HP)

<20

L I 1 1 I 1 J
1000 2000 3000 4000 5000 6000 7000

Engine Speed (rpm)
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High-power and Economical Engine

1. High Output

® Through the adoption of 4 valves per cylinder (2 intake valves and 2 exhaust valves), the intake and
exhaust surface area has been increased. As a result, intake and exhaust air resistance has been
reduced, and efficiency, especially at high engine speeds, has been greatly improved.

® Since the camshafts operate the valves directly, the mass of the valve train is low. Through this
means, precise valve motion all the way up to considerably high engine speeds has been made
possible and high output has been obtained.

Intake Camshaft Exhaust Camshaft

Exhaust Gas

Intake Air

Exhaust Valves

Intake Valves

® The TCCS now includes a new type Intake Air Control System. Through its adoption, high output
can be achjeved over a wide range of engine speeds.
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High-power and Economical Engine

— What is the new type Intake Air Control System?

On the 7M-GE engine, a control valve is installed in the center of the intake air cham-
ber, as seen in the figure below. This control valve opens and closes in accordance with
the engine speed and the throttle opening angle and controls the air intake passage.

Control Valve

<:l From Air Flow Meter

Throttle Valve

Intake Air Chamber

As can be seen in the figure below, when the engine speed is lower than 4200 rpm,
higher torque can be obtained with the control valve closed. This is because at low
engine speeds, the effect of intake air inertia is greater when the air intake passage g
long, and therefore, the intake efficiency becomes better.

Control Valve Opened
Contro] Valve Closed

High

Torque
Low =

0 4200

Engine Speed (rpm)
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High-power and Economical Engine

On the other hand, when the engine speed is greater than 4200 rpm, higher torque can
be obtained with the control valve open. This is because the intake air resistance is
greater if the air intake passage is long, and as a result, intake efficiency drops.

As shown in the figure below, when the throttle opening angle is greater than 60
degrees, that is, when high output is necessary, closing the control valve at low engine
speeds and opening the valve at high engine speeds, delivers high output over a wide

range of engine speeds.

However, when the throttle opening angle is less than 60 degrees, that is, when high
output is not necessary, opening and closing the control valve in the opposite pattern
from above gives good fuel economy.

=14]

< 80r Closed Opened For High
2 Output
=] 60 ~

< ~

=

2. Opened Closed Eof Good
% 20 uel

3 Econ(}my
o

= 0 i

= 0 4200

Engine Speed (rpm)

Control Valve Operation




2. Good Fuel Economy

® Through the TCCS (Toyota Computer Controlled System), the fuel injection volume and timing,
ignition timing, etc. are controlled very closely to achieve optimum efficiency for the various run-

ning conditions.

— How is the 7M-GE Engine Improved by the TCCS?

In the TCCS, the microcomputer detects the vehicle’s running conditions through
signals from the various sensors such as the air flow meter, throttle position sensor and
vehicle speed sensor, and then controls the fuel injection volume and timing, ignition
timing, the intake air control valve and engine idle speed, at the optimum conditions.

Actuators

Throttle Position Sensor

L Vehicle Speed Sensor

Water Temp. Sensor

!
I
|
|
|
I
I
s
I
I
'.

\ Intake Air Temp. Sensor

|
I
I
|

Injectors

E————

= Igniter

|
Lo Intake Air Control
Microcomputer Valve

e ———— e —

|
I
|
—-——————}“' Idle Speed Control
| Valve

[

|

e

L1

A three group fuel injection system has been adopted. In this system, the six cylinders
are divided into three gfoupsf and the proper amount of fuel is injected for each group
(two cylinders) in the right timing once per cycle (two engine revolutions). With this
system, even when engine condltlon. ‘fhaﬂ_ses suddenly, extremely fine adjustments of
the amount of fuel injected and the injection timing are possible.
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- High-power and Economical Engine

L

!."‘

Ignition timing control is carried out by the ESA (Electronic Spark Advance) system.
In this sytem, the computer detects the current engine running conditions through the
signals from each sensor. Then, based on those signals and the data already stored in
memory on the optimum ignition timing for the engine’s running conditions, the
computer calculates the optimum ignition timing for the engine at that time and con-
trols the ignition timing accordingly. This system allows for more precise ignition
timing control than was possible with the old spark advance systems utilizing a vacuum

controller and governor mechanism.

The TCCS in the 7M-GE engine includes the new type Intake Air Control System. With
this system, high output is obtained over a wide range of engine speeds at the same

time as good fuel economy.

In the case that part ot the system breaks down, the
computer detects it and informs the driver by turning
the check engine lamp in the combination meter on
and off. The computer also includes a diagnosis func-

tion which can be used by service technicians to pin-

point the failed part. Check Engine Lamp

The computer is also equipped with a fail-safe function which can operate the engine
based on data in its memory without the use of the signals from a particular sensor in
the case that it breaks down. In this way, trouble on the road is kept to an absolute

minimum.

Even in the unlikely event of a malfunction in the calculating function of the com-
puter, a back-up function is included whereby it is possible to run the engine with the
proper injection and ignition maintained.
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® By the use of platinum tipped spark plugs, ignition characteristics have been improved and more
efficient combustion has been made possible.

® By adopting a pentroof type combustion chamber, the flame propagation distance has been
shortened. This makes rapid, effective combustion possible.

Platinum Tipped Spark Plug

Pentroof Type
Combustion Chamber

3. Super-response

Through the use of a valve mechanism whereby the camshafts operate the valves directly, the valves®
following characteristics have been improved. Sves

Through the adoption of a three group fuel injection system, as described before, even
engine conditions change suddenly, extremely fine adjustments of the injected fuel amoy
injection timing have been made possible.

When the
Ntand the

The ignition timing can be precisely controlled by the ESA system.

® High performance fuel injectors, with good injected fuel atomization characteristics, have 1,
adopted. Since the plunger in these injectors is small and lightweight, that is, since the m een

Oovin
have a low inertial mass, their response is outstanding. Siparts
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High-power and Economical Engine

4, Others

@ By narrowing the angle between the intake valves and the exhaust valves to 50 degrees, the cylinder
head has been made compact.

® Since the maximum amount of fuel needed for a given period of time increases with higher per-
formance engines, a fuel pump has been adopted which provides a high output capacity. With this
system, when driving the car at hig}? engine speeds with a heavy load, the output capacity increases.
When driving under normal conditions, the output volume is decreased in order to reduce power

consumption.




Transmission

1. Manual Transmission

7=~ TD-48

® The W58 manual transmission, which has been proven on the previous Supra, is used in the new

Supra.
Manual Transmission Ws8
Ist 3.285
2nd 1.894
Gear Ratio 3 cislid
4th 1.000
5th 0.783
Reverse 3.768
Type of Fluid API GL-4 or GL-5 SAE 75W-90 or 80W-90
Fluid Volume 2.5 US qgts. (2.4 liters, 2.1 Imp. qts.)

2. Automatic Transmission

® The A340E Electronically-Controlled Transmission (ECT) which has been favorably evaluated on

the Truck, is used in the new Supra.

(& TD.49

Automatic Transmission A340E
Ist 2.804
2nd 1.531
Gear Ratio 3rd 1.000
4th (Overdrive) 0.705
Reverse 2.393

Type of Fluid ATF type DEXRON® 1

Lfl“id Volume 7.6 US gts. (7.2 liters, 6.3 Imp, gts.)




 High-performance Chassis W
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Suspension

@ A high performance suspension suitable for the new Supra as a high performance sports car has been

developed with the following items as the chief aim. Also, as an option, the TEMS (Toyota Elec-
tronic Modulated Suspension) has been adopted.

» Good directional stability during high speed driving
» Good cornering performance during high speed driving
» High performance combined with good riding comfort

Both the front and the rear suspensions are double wishbone type with a geometry designed specifi-
cally for the new Supra.

TNPE 2

Rear Suspension




1. Good Directional Stability

@ The lower arms on both the front and the rear suspensions are of sufficient length, so the tread
changes very little during bound and rebound. This makes for better directional stability.

® By adopting a large front suspension caster of 8 degrees, directional stability has been further
improved. On the other hand, since the caster trail has been optimized at 0.98 in. (25 mm), a
natural steering feeling is assured.

Model

— New Previous

Tread 58.50 in. (1486 mm) 57.72 in. (1466 mm)
Camber —-15' 30°

Caster 8° 4°30

Caster Trail 098 in. (25 mm) 0.94 in. (24 mm)
Steering Axis Inclination 11° 10°30°

— REFERENCE —

The axis around which the wheel rotates as it turns to the left or right is called the steering axis. The
Steering axis centerline as viewed from the side is generally tilted backward from the vertical as shown
in the left figure below. The angle formed by this line and the vertical is called caster, and the distance
from the intersection of the Steering axis centerline with the ground, to the center of the tire-to-road

contact area is called caster trail. These ensyre both straight-ahead driving stability and wheel recovery
after turning.

Camber Steering Axis Inclination

Caster

Vertical Line Vertical Line

Steering Axis

Front

Caster Trail

Side View Front View
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High-performance Chassis

The steering axis is also tilted inward as viewed from the front as shown in the right figure in the pre-
vious page. This is called steering axis inclination, and is measured in degrees of tilt from the vertical.

The wheels of the car are installed with their tops tilted outward or inward as shown in the right figure
in the previous page. This is called camber, and is measured in degrees of tilt from the vertical. When
the top is tilted outward, it is called positive camber. Conversely, inward tilt is called negative camber.
Slightly negative camber provides better cornering performance by reducing the positive camber that
occurs when the body of the car tilts during cornering, as shown in the figure below.

Straight-ahead Driving Cornering
Positive
Camber ‘ f
P T o
Negative
Camber [ ﬂ-—\
PR AP PRSP P r AT
]

2. Good Cornering Performance

* ol joints have been adopted for attaching the stabilizer bar in both the front and rear suspensions.
COmp;}red to the previous bushing type linkage rigidity is high and it is effective for even minute
rolls, so outstanding cornering performance is achieved.

® Since the camber of the front suspension is slightly negative, better cornering performance can be
altained.




e

3. High Performance Combined with Good Riding Comfort

@ Generally, during braking, the front of the body dives and the rear of the body rises, and during
acceleration, the reverse, with the front of the body floating up and the rear of the body squatting,
occurs. On the new Supra, the upper and lower arms of the front and rear suspension are placed
in the optimum locations to reduce this phenomenon to the minimum.

@ The front and rear suspension upper arms are made of aluminum and the front and rear stabilizer
bars are hollow to reduce the unsprung weight. As a result, riding comfort is further improved.

® Generally, compared to the Macpherson strut type or the semi-trailing arm type, the double wish-
bone suspension has a larger number of bushings and ball joints, so there is a tendency for a great
deal of friction to develop and for the riding comfort to suffer. In the new Supra, the use of
bushings with built-in metal ring for the upper arm bushings of the front and rear suspensions, for
the lower bushings of the front and rear shock absorbers and for the front side bushings of the front
suspension lower arms, has kept friction in the suspension at an acceptably low level. These bushingg
feature high rigidity in the perpendicular direction to the axis and soft characteristics in the axial
direction.

® All the arms of the front and rear suspensions are mounted on the suspension members via buShings
and the suspension members are mounted on the body via anti-vibration mounts. Through this
double anti-vibration system, vibration and noise transmitted from the suspension to the body is
kept to a minimum.

4. TEMS (Optional) =" TD-§7

® TEMS stands for the Toyota Electronic Modulated Suspension.

® The damping force of the front and rear shock absorbers is automatically switched tgo one of 3
stages, Soft, Medium and Firm, according to the car’s driving conditions. Also, in order to inform
the driver of which of the 3 stages the damping force is currently set at, a TEMS indicator With the
following type of display is provided in the combination meter.

Damping Force Soft Medium Firh

[E=m = ( =y
| TEmMs | | & Tems J.J

TEMS Indicator = T e N =1}

1
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High-performance Chassis

The driver can select either of the 2 modes shown below by operating the selector switch located
just in back of the shift lever.

P Emphasis on riding comfort Normal Mode

» Enjoying a sporty ride —— Sport Mode

L Normal Mode Sport Mode J

During ordinary driving, when the selector switch is on the Normal mode, the damping force of the
shock absorbers is Soft, and when the selector switch is on Sport mode, damping force is Medium.

When vehicle speed exceeds 75 mph (120 km/h), for example on a closed circuit track, even if the
selector switch is on the Normal mode, the damping force of the shock absorbers is automatically
changed to Medium. (When the speed drops down below 62 mph (100 km/h), the damping force
automatically returns to Soft.) Therefore, during high speed driving, the damping force cannot be
changed using the selector switch.

When the new Supra is acceleratedbsuddenly from a speed below 12 mph (20 km/h), the damping
farce is temporﬂl‘iIY changed t? Firm. This prevents the front of the body from floating up and
the rear of the body from squatting.

If the brakes are applied W!w“ the vehicle speed is 37 mph (60 km/h) or higher, the damping force
is temporarily changed to Firm. In this way, body nose dive during braking is kept to a minimum.

ment of whether the vehicle is Making a sudden turn is based on the turning angle of the steering
wheel and the vehicle’s speed at that time.

On vehicles equipped with automatic transmission, while the shift lever is in the “N™ or “P” range
with the vehicle speed less than 6 mph (10 km/h), and for 5 seconds after the shift lever is then
changed to any other range from that condition, the damping force is maintained on Firm. In this
way, sudden squatting of the rear of the body when the shift lever is changed from “N" or *“P”” into
any other range, is reduced.
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" High-performance Chassis

—— How does the TEMS work?

In the TEMS (Toyota Electronic Modulated Suspension), as described earlier, the
damping force of the shock absorbers is automatically changed to one of three stages in
accordance with the car’s driving condition.

In actuality, changing of the damping force is accomplished by actuators installed
above each shock absorber. The operation of the actuators, however, is controlled by
a microcomputer (Absorber Control Computer). The Absorber Control Computer,
based on various kinds of information which it receives from the speed sensor, steering
sensor, etc., recognizes the moment-by-moment changes in the running conditions and
determines what the damping force should be Soft, Medium or Firm.

l Selector Switch [ Actuator
_______________|

— T

| |
| | Absorber Control
[ Speed Sensor 1 Computer Actuator
| | ,
| Steering Sensor i Actuator
-
: |
|
: Stop Lamp Switch I
|
[ | f |
| Neutral Start Switch - TEMS Indicator
F (A/T vehicle) | '
I
! |
| | Throttle Position Sensor i TCCS ECU
I
e R B

Then how is the damping force of the shock absorbers changed to 3 different stages?
As is generally well known, the damping force of shock absorbers is obtained by the
resistive force of a shock absorber fluid passing through narrow passages. If the pas-
sages are widened, the damping force will decrease and if they are constricted, the
damping force will become greater. In the TEMS, this fluid passage is made narrower
or wider in 3 stages, varying the damping force.

The fluid channel is changed by an electric actuator mounted on top of each shock
absorber that drives a vertical rod to control a valve inside the shock absorber body.
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Luxury Equipment

Memory Tilt and Telescopic Steering

® [n addition to the previous tilt mechanism, a telescopic mechanism has been also adopted, making
it possible to adjust the steering wheel to a more suitable position.

1. Memory Tilt Function

® By operating the memory lever, the steering wheel can be set at the desired angle within an 11°15’
range, in 6 steps (1 step is 2°15").

® When the steering wheel is set at a certain angle, the device automatically and mechanically re-

members that angle.

® This memory tilt mechanism makes getting into and out of the car easier. When the tilt-up lever is
pulled, the steering wheel tilts to the highest step, and when the steering wheel is pushed down
afterward, it is reset at the previous angle.

Tilt-up Lever

Men]ory cher

2. Telescopic Function

@ By operating the telescopic lever, the steering wheel’s longitudinal position can be adjusted to the

desired position within a 1.58 in. (40 mm) range

l'elescopic Lever




Sports Seat

@ An 8-way adjustable sports seat has been adopted for the U.S. and a 9-way adjustable sports seat
has been adopted for Canada and as an option for the U.S.

® In the new 9-way adjustable sports seat, all adjustments except for the reclining and headrest adjust-

ments, are power adjustments, making adjustment extremely easy.

Type of Seat 8-way 9.way

Adjustment Function Adjustable | Adjustable
(@ | Forward-backward Slide Manual Power
@ | Quick Reclining Manual Manual
@ | Stepless Reclining Manual Manual
@ | Front Vertical Adjuster Manual Power
® | Rear Vertical Adjuster .. Power
® | Lumbar Support Power Power
@ | side Support Power Power
(® | Headrest Vertical Adjustment Manual Manual
© | Headrest Forward-backward Adjustment | Manual | Manual

1. Reclining Function

o

@ By operating the quick lever or the release pedal (passenger’s seat only), the seat back can pe

reclined forward or backward.

® When the seat back is in the normal position or when it is reclined back, stepless adjustment Within

a 20° range can be carried out by turning the reclining adjuster knob.

Reclining Adjuster Knoh

Quick | ever




2. Power Slide and Power Vertical Adjuster (9-way Adjustable Sports Seat)

® [f the power seat switch on the side of the seat cushion is moved forward or backward, the seat
slides steplessly forward or backward.

® If the front end of the power seat switch is moved up or down, the front portion of the seat cushion
can be adjusted up or down,

® By moving the rear end of the power seat switch up or down, the rear portion of the seat cushion
can be adjusted up or down.

Power Seat Switch
3. Power Lumbar Support and Power Side Support

@ The lumbar support and the side support ca

2 incor-
porated into the seat back N be steplessly adjusted by means of motors if

@ The lumbar and side support switch ig located just in front of the console box where the driver can
reach it in the normal driving posture, so adjustments car be made pasiiy




Cruise Control System

® The cruise control system, which is extremely convenient when driving long distance, is now stan-
dard equipment.

® The control switch is located on the steering wheel (see page MH-5) for outstanding ease of opera-
tion.

Super Monitor (Optional for the U.S.) 72~ Tb-9g

® The Super Monitor, which can display various types of information, is incorporated into the com,.
bination meter.

H” ~a T ﬁ

.8 o3 Display

L JLH J[MJL | [fF~——~Control Switches
SELECT INPUT SET

SUPER MONITOR

\ )

K, /
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Luxury Equipment

@ If the select button is pressed, the following information is displayed in this order. However, about
15 seconds after the display of item 8, the distance remaining until maintenance, the display auto-
matically returns to item No. |, the time display.

Until Normal Maintenance

e

No. Item Display Content
I Ti The current time is displayed by the 12 hour system with AM
e of PM indications.
2 Calendar The current year, month and day are displayed.
The monitor operates as a stopwatch displaying elapsed time
in 1 second units. During operation, the stopwatch continues
3 Stopwatch . ,
to operate even if the select button is pressed and other func-
tions are displayed, or the ignition switch is turned off.
The monitor operates as a timer in 1 minute units up to a
maximum of 24 hours and 59 minutes. The monitor displays
4 Timer the time remaining, and when that time reaches 0, an alarm
sounds. During operation, the timer continues to operate
even if the select button is pressed and another function is
displayed, or the ignition switch is turned off.
,_.--"'"-._
t A B . L .
5 Precse;M.lv?rage The average fuel consumption after resetting, is displayed in
RIS 0.1 mile/gallon units.
—ewms ) I
. Calculated Normally If the monitor is reset when the tank is filled with fuel, the
Possible Travel Distance ﬁOFWﬂl distance it is possible to travel on the remaining fuel
is displayeq
I —t
7 Amount of Gas Used _The_ amount of fuel used after resetting, up to 999 US gallons,
s displayed in | gallon units.
et — —— e T ) o
Dist R o It the Monitor is reset when the engine oil is changed, the
g istance, Remaining nNumber of normal miles of travel remaining until the oil is

to be changed is displayed. When this distance reaches 0, a
Warning display and an alarm inform the driver.

itl A st 1 . .
e With proper operation, the diagnosig code for the TCCS and ECT can be displayed on the monitor.
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Audio System GSTD-102 (

® Through the use of 2-liter Bass-reflex type front speakers and 3-liter Bass-reflex type rear speakers,
full bass sounds are reproduced and sound with the feel of a concert hall can be enjoyed.

® The Diversity Antenna System has been newly adopted as an option. This is a receiving system
which selects either the glass antenna for FM reception mounted in the back door glass or the pole
antenna mounted in the rear quarter panel to always have the best receiving conditions. The use
of this system greatly improves FM receiving sensitivity.

Theft Deterrent System 2~ TD-100

® In the new Supra, in addition to the 2 doors and the back door, if the hood is opened improperyy
it is detected and the system emits an alarm.

® If forced entry is detected, the horn and headlights give an alarm and the starter relay also is turneq
off, making it impossible to start the engine.

® When the theft deterrent system is set, an indicator lamp in the combination meter blinks to signq;

that the system is set.

Air Conditioning System [2~ TD-1 (5

® A push button type control switch is used, improving ease of operation. The mode position, now
indicated by graphic symbols, is easier to identify at a glance.

[ )

W | <W

A/C

=4
\, AUTO

=)
e ———

&auTo||| OFF || LO

M HI 73 Vv A

® The mode control switches now include an Auto mode, in which vents are automatically changed
according to the set temperature and the temperature of the Passenger compartment,

® When the Defroster mode is set, in order to improve the defrosting efficiency, the system wi| auto-
matically switch to Fresh even if the Recirc switch is on.

® The desired temperature can be set in 1°F (1°C in Canada) units, The set temperature is also indi-
cated on a large digital display, so it is extremely easy to see.
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Luxury Equipment

@ Even when the blower switch is off, if the setting is on Fresh, outside air will be brought in by
dynamic pressure while the car is moving. At such a time, the outlet temperature and the vents can

be controlled as usual.

@ As shown in the figure below, side window defrosters are built into the door trim. This increases

the window defrosting capacity.

Side Window Defroster
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Lightweight and Durable Body

rye 9

Lightweight Body

® High Strength Steel has been used extensively, making the body lighter while retaining its high
strength. Generally, High Strength Steel is steel which has an intensity value of at least 35 kgf/mm?.

NOTE: The illustration shows only the main comp‘om.ants‘ There are other components for which
High Strength Steel is used. Total weight of High Strength Steel used is approximately 249

Ibs. (113 kg).
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Lightweight and Durable Body

Rust-resistant Body

® Rust-resistant Steel has been used extensively. 2 types of Rust-resistant Steel are used; Galvanized
Steel Sheet and Electro Galvanized Steel Sheet.

NOTE: The illustration shows only the

main components. There are other components for which
Rust-resistant Steel is used .
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Technical Description

Engine
TM-GE engine . . .. ..cv v,

Manual Transmission
W58 manual transmission .. cow con cus von o o L

Automatic Transmission
A340E automatic transmission . . . . ... . .. .

Differential
LSD (Limited-Slip Defferential)

Suspension
TEMS (Toyota Electronic Modulated

Susp enSiOI‘l) .............. Yo et EE ERT bame e wi

Brakes
Tandem type brake booster

Body
Aerodyl‘lamics .....................
Suspension members ..

Poweérseat - vev ovv e voivay gun L L.

Body Electrical System
Door lock system

Audiosystem ...
Ventilation and heater i
Air conditioner
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ENGINE

7M-GE ENGINE
DESCRIPTION

The 7M-GE engine is a 3.0 liter 4 valve DOHC engine that has been designed based on the SM-GE
engine (2.8 liter 2 valve DOHC engine).
Fuel economy, maintainability, performance and reliability have all been improved by the use of four

valves for each cylinder and the Intake Air Control System, as well as by the use of the TCCS (Toyota
Computer Controlled System).

S
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VALVE MECHANISM

1. General

@ Each cylinder is equipped with two intake valves and two exhaust valves so that the size and weight
of each valve can be reduced. At the same time, intake and exhaust efficiency has been increased

due to an overall increase in port area.

® The valves are directly opened and closed by the two belt-driven camshafts, even at high engine

Speeds.

Exhaust Camshaft  Intake Camshaft

Timing Belt

[ntake Valves

Enlarged Intake and
Exhaust Port Area

Exhaust

Intake Val
alve

Valve
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2. Camshafts

® Each camshaft has seven journals, six of which are located between the valve lifters. The thrust is
taken up by the thrust surface of the No. 1 journal.

The distributor is driven by a gear installed on the front of the exhaust camshaft.
The two exhaust valves of each cylinder open and close together, as do the two intake valves

Each camshaft has been provided with hexagonal wrench flats so that the camshaft can be helg
immobile while the camshaft timing pulley is removed or installed.

A block has been designed in for setting the camshaft at the No. 1 cylinder TDC compression

“T” type oil seals, which have superior sealing properties, are used to prevent oil from leaking jn¢
the timing belt case. 0
Wrench Flats Exhaust Camshaft

Distributor Drive Gear

Intake Camshaft

Camshaft Set Block

Camshaft Timing Pulleys

3. Valve Lifter and Valve Adjusting Shims

® The valve adjusting shims used are outer

shim type and are located on top of the valve
lifters. It is unnecessary to remove the cam- QValve Adj““i"gshjm
shafts in order to replace the shims when the
valve clearance is adjusted. Slot

® Shims are available in thirty-nine sizes from
0.0984 in. (2.500 mm) to 0.1299 in. (3.300

mm). Valve Lifter
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4. Timing Pulleys, Belt Idler and Timing Belt

® The timing pulleys can be used interchangeably on either the exhaust or intake side.
® The timing belt idler is provided with a sealed-in-grease type ball bearing.

® A timing belt with rounded teeth is used to reduce noise.

Camshaft Timing Pulleys

Timing Belt Tension Spring

0il Pump Drive Shaft Pulley

Belt Idler

Crankshaft Timing Pulley

. i0 0 Mark R
Timing ubber Glass Fiber

Knock-Through
in Hole

Rubber 0.3150in. (8 mm)

Nylon Canvas
Glass Fiber

)
OOOO(}/ Q000

YA

A-A’ Section
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LUBRICATION SYSTEM
Lubrication Circuit

The lubrication circuit is fully pressurized and oil passes through an oil filter.

VALVE LIFTERS & | _ _
VALVE STEMS 1
PISTONS & -

CYLINDERS | CAMS I" ‘t

|

CAMSHAFT JOURNALS |

I

| CYLINDER HEAD :

! _ |

| A i 1 14210bfin?

I 66.8 Ib/in.? [ OIL FILTER j_“D_Y-PASS VALVE |

| [ ———— |

| [Creuervave o] |

| - I

| | [ ompump ] ,

| | T |

I [ . ) - |

' ! f_ OIL STRAINER I :
| | ; >

Y § J '

[ OIL PAN
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COOLING SYSTEM
Cooling Circuit

A pressurized, forced-circulation cooling system has been adopted. The water pump is driven by
the belt and the thermostat is located at the water pump outlet side of the cooling circuit.
Coolant not only cools the cylinder block and cylinder head, but also warms the ISC valve and throttle

body, preventing icing.

Throttle Body ISC Valve

To Radiator

By-pass Pipe

From Radiator

Water Pump
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TCCS (TOYOTA Computer-Controlled System)

1. General

The TCCS uses an ECU (Electronic Control Unit) with a built-in microprocessor. Stored inside the
ECU is the data for fuel injection duration, ignition timing and idling speed, etc. which are matched
with the various engine conditions as well as programs for calculation. The ECU utilizes these data
and signals from the various sensors.in the vehicle and makes calculations with the stored programs to

determine fuel injection duration, ignition timing and idling speed, etc., and outputs control signals to
the respective actuators which control operation.

The TCCS for the 7M-GE engine has the functions shown below:
EFI (Electronic Fuel Injection)

The ECU determines the fuel injection duration according to intake air volume, engine speed, coolant
temperature and other signals and sends control signals to the fuel injectors. Also, this fuel injection
duration is the basis for deciding the fuel injection timing. The fuel injection system in the 7M-GE

engine is a 3 Group Injection System which injects fuel simultaneously into 2 cylinders Once every
engine revolutions.

ESA (Electronic Spark Advance)

The ECU determines the amount of ignition advance over the initial set timing of the distrit?utor by
the intake air volume, engine speed, coolant temperature and other signals and sends control signals to

the igniter. Also, based on signals from the knock sensor, the ECU controls the ignition timing at the
optimum in accordance with the gasoline’s octane value.

ISC (Idle Speed Control)

By means of engine speed signals, the ECU sends control signals to the ISC valve s0 that the actyg)
idling speed becomes the same as the target idling speed stored in the ECU. Also, while the engine jg
warming up, the ECU, based on coolant temperature signals, sends control signals 10 the ISC vajye
corresponding to the coolant temperature to increase engine speed to fast idle.

EGR CUT CONTROL

) . :CU sends sj
Based on coolant temperature, throttle position or intake air volume signals, the E gnals to

. 1en the accelor.
the EGR VSV to cut the EGR. That is, when the water temperature is low&;‘l:lis il elerator
Pedal released, or when the intake air volume is lower than a certain level, the E

INTAKE AIR CONTROL

, | signals to

D?pendmg upon throttle position and engine speed signals, the ECU_SendS C.OH,ILO init’old “;; VS\./
of the intake air control valve and controls the intake air inertia in the l]md ¢ m t; . Y {.hls
system, the engine’s output is improved in the medium speed range and fuel consumption can be im-

Proved when the load on the engine is light.

FUEL PRESSURE CONTROL

Based on coolant temperature. intake air temperature and starting signals, the ECU sends control

signals to the pressure regulator VSV and raises the fuel pressure. Through this sytem, restartability is
improved when the engine is hot.
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FUEL PUMP SPEED CONTROL

The ECU, based on intake air volume and engine speed signals, sends control signals to the fuel pump
control relay to control the fuel pump speed. That is, to say, when the engine requires a large volume
of fuel, the fuel pump turns at high speeds and when only a small volume of fuel is required, the pump
turns at low speeds.

DIAGNOSIS

The ECU is constantly monitoring signals from each sensor. If trouble develops with the signals, the
Check Engine Lamp inside the meter panel lights up and informs the driver of the trouble. The con-
tent of the trouble is stored in code in the ECU and if the T and E, terminals of the check connector
are connected, the ECU outputs the trouble code by flashing the Check Engine Lamp.

FAIL SAFE

If the ECU judges from the signals from each sensor that there is a malfunction, it will control the
engine using its own data or it will stop the engine.
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2. Construction

The TCCS can be broadly divided into three groups: the ECU, the sensors, and the actuators.

SENSORS

\ AIR FLOW METER

Vs

o Engine RPM Signal
e Crankshaft Angle Signal

Ne

Gls G2

WATER TEMP. SENSOR

INTAKE AIR TEMP. SENSOR

e Idling Signal

e Throttle Position Signal

IDL
Vrta

IGNITION SWITCH

e Starting Signal

STA

-
o
E

/

THA
P

|

VEHICLE SPEED SENSOR

AIR CONDITIONER

A/C

NEUTRAL START SWITCH

KNOCK SENSOR

OXYGEN SENSOR

[ HEADLIGHT

R

LP

[ DEFOGGER

DEG

\

fSPD |

Lo
Lo
L

|

ECU

g

BATIFRY J

ACTUATORS

— — o T —

INJECTORS

COLD START
INJECTOR

—

FUEL PUMP
CONTROL RELAY

VSV

For Pressure Regulator

CONTROL VALyE

|

INTAKE AIR CONTRGT

- ==

f———

_————-__-\
EGR CUT CONTRG,

\N
e
CHECK ENGINE

LAMP AND
SUPER MONITQO

|

e ——
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TD-12

Arrangement of TCCS Components

4.
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5. ECU Connectors

Symbol Connection Symbol Connection
IGSW| +B, IGSW | Ignition Switch +B, Battery
Batt | +B Batt Battery +B Battery
Vee Vee | Air Flow Meter
Vs | LP Vs Air Flow Meter LP Headlight Switch
THA | ECT THA | Intake Air Temp. Sensor ECT |ECT ECU
Fp | DEG Fp Fuel Pump Control Relay DEG | Defogger Switch
SPD | W SPD | Speed Sensor w Warning Lamp
EGR| A/C :? EGR | EGR VSV A/C | A/C Amplifier
Neul | M-REL |Main Relay L, | ECT and TEMS ECUs
ng L2 VSV2 | Pressure Regulator VSV Ly ECT and TEMS ECUs
VSiV Ly VSV1 | Intake Air Control Valve VSV L, ECT and TEMS ECUs
ox | Ez Ox Oxygen Sensor E, Sensor Ground
THW | KNK THW | Water Temp. Sensor KNK | Knock Sensor
"] IGf IGf | Igniter
IGt IGt Igniter
Ne | IDL Ne Engine Revolution Sensor IDL | Throttle Position Sensor
[ G, |VTA 5 G, Engine Revolution Sensor VTA | Throttle Position Sensor
G, T a G, Engine Revolution Sensor T Check Connector
-_G_e VF G© | Engine Revolution Sensor VF Check Connector
_IEZC o ISC2 | ISC Valve ISC4 | ISC Valve
E__‘_SIC i ISC1 | ISC Valve ISC3 | ISC Valve
C-_N_SW NSW | Neutral Start Switch
STI | E, STJ | Start Injector E, CPU Ground
E STA | #30 gE STA | Starter Switch #30 | No.3 and No.5 Injectors
._“_10 #20 B #10 | No.1 and No .4 Injectors #20 No.2 and No.6 Injectors
(1 Eor | Eo Eq Engine Ground Eoa _Engine Ground ]
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6. Construction and Operation of Main Components

AIR FLOW METER

Using a potentiometer, the air flow meter translates intake air volume into varying voltage. The ECU
determines the basic injection duration and basic ignition advance angle on the basis of this voltage.

Potentiometer

Damping Chamber

Compensation Plate

Idle Mixture
Adjusting Screw

Intake Air

Temp. Sensor Idle Mixture

Adjusting Screw

Measuring Plate

i - P
Measuring Plate Air By-pass Passage

The ECU has a built-in constant-voltage circuit, which supplies a constant 5 volts to the V¢c terminal
Consequently, the output voltage at the Vs terminal will always indicate the exact opening angle of
the measuring plate, and therefore, the exact intake air volume. The ECU memorizes the specific values
which are premeasured at the connection between intake air volume and voltage, so that the exact
intake air volume is detected by only the Vs output voltage.

The Vs output voltage decreases when the intake air volume increases, as shown in the graph,

Pump Switch Potentiometer Vee —E,

—

-
G S

Air Temp.
‘Sensur

o

Fc

Voltage Signal (Vs)

Intake Air Volume ———=
1
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DISTRIBUTOR

The conventional governor advance and vacuum advance mechanisms have been eliminated i'n the
TCCS distributor since spark advance is electronically controlled by the ECU. The distributor 11’1 the
TCCS contains three pick-up coils (G,, G, and Ne), which are similar to those of the conventional
fully-transistorized ignition unit. These coils are important sensors for the ECU, allowing it to detect

engine rpm and crankshaft angle.

G Signal Timing Rotor
G, Pick-up

Ne Signal Timing Rotor

G, Pick-up

Crankshaft Angle Sensor (G, and G, Signal)

The G, signal informs the ECU of.the standard crar.lkshaft angle, which is used to detffrmine in?‘e;tift:)r;
timing a4 ignition timing in relation to No. 6 cylinder TDC; G5 conveys the same informatio

};}1 (l;ocril;;ilzts of the distributor that are used to generate these signals are: fifions
(1) the timiig ToOr, which is fixed t‘o the dlSF]‘lbUtOl’ shaft. and turns once for every two revo :hich
of the Staniehaii: gid (2 e two_r pl.ck-Up coils ‘(the G, pick-up coil and the G, pick-up coil),

ar€ Mounted on the inside of the_ d;strll?utor hOI:ISHl.g. : ; G, pick-up
The G, G, timing rotor is provided \fVltl:l a projection or toot?l which activates the G, a"fj ;p s

coils once each revolution of the distributor shaft, generatmg the waveforms s.howﬂ n the '
From thege signals, the ECU detects When the No. 6 and No. 1 pPistons are near their TDC.

G, Pick-up 180° (Distributor Shaft Angle)
L-____—____-

G, Signal

G, Signal /\

G Signal
Timing Rotor
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Engine RPM Sensor (Ne Signal)

The Ne signal is used by the ECU to detect the crankshaft angle and the engine speed. Ne signals are
generated in the pick-up coil by the timing rotor the same as with the G signal. The only difference is
that the timing rotor for the Ne signal has 24 teeth. Therefore, 24 Ne signals are generated per engine
cycle or once each turn of the distributor shaft. From these signals, the ECU detects the engine speed

as well as each 30° change in the engine crankshaft angle.

1/2 Turn of Timing Rotor l

| |

Ne Signal

Ne Pick-up Timing Rotor 30° (Crankshaft Angle)

THROTTLE POSITION SENSOR
The throttle position sensor is mounted on the throttle body. It converts the throttle opening angle

into voltage and sends it as the throttle position signal to the ECU.
A 5V constant voltage is applied to the Vce terminal from the ECU. As the contact point slides along

the resistor in accordance with the throttle valve opening angle, voltage is applied to the Vta termina]

in proportion to this angle. ‘
When the throttle valve is closed completely, the contact points for the IDL signal connect between

the IDL and E, terminals.

I Closed i i
Points ; |
for IDL Signals ’
Open |] IDL
I 1]
Close |
{ .
IDL Vee  Vra  IDL | E,
VTa
Vec
Open W
Resistor E 5
- L
Points for Throttle = 4
Opening Signals g 3t
e 2F
&
2}
’ Uu 5

S 1 ON
Clused Throttle Valve Open

OFF

IDL
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OXYGEN SENSOR

The O, sensor is composed of a test tube shaped
zirconia element with a thin layer of platinum
bonded to both sides. This sensor is mounted in
the exhaust manifold and senses the oxygen
concentratoin (air-fuel ratio) in the exhaust gas.
If there is a difference in the oxygen concentra-
tion on the two sides of the zirconia element, an
electromotive force is generated, or, if the tem-
perature of the O, sensor becomes high, the
platinum is activated and through its catalytic
action, the zirconia element’s electromotive
force changes suddenly at the boundary near the
ideal air-fuel ratio.

Using these properties, exhaust gas is passed over
the outer surface of the O, sensor and atmos-
pheric air is introduced to the inside surface.
The sensor accurately detects whether the
OXygen concentration, that is, the air-fuel ratio,
is higher (rich) or lower (lean) than the ideal
air-fuel ratio.

If the ajr-fuel ratio is more concentrated than
the idea] gjr-fuel ratio, (rich), the electromotive
force of the O, sensor becomes high and “rich”
signals are sent to the computer.

On the other hand, if the Concel’ltl‘atiOD of 02 s
low, the electromotive force of the O, sensor is
low, ang “lean® signals are sent to the computer,

KNOCK SgNSOR

Connector

f Atmosphere GEMF@

Platinum Electrode
Solid Electrode
(Zirconia Element)

Platinum Electrode

Exhaust Gas  COating (Ceramic)

Ideal Air-Fuel Mixture
|

—

Output Voltage (EMF)

|
Richer Air-Fuel Ratio Leaner

The knock sensor is mounted on the left side of the cylinder block. A piezoelectric ceramic element

18 InCorporated into the sensor-

If kn0cking develops in the _engiﬂe, this piezoelectric element, by resonating with the knocking vibra-
tion, generates a voltage which COTTesponds with the knocking strength and sends a signal to the ECU.

Diaphram

Piezoelectric Element

Knock
Signal

Ignition Ignition

4

i s,

Time —=




7. EFI (Electronic Fuel Injection)

GENERAL

The EFI can be broadly separated into three systems; the fuel system, the air induction syste
electronic control system. ? m and

1)

2)

3)

Fuel System

Fuel is pressurized by an electric pump, then flows through the filter to the injector. There j
injector for each cylinder and it Injects fuel whenever its solenoid valve opens Be:cau Y et
pressure is kept constant by the pressure regulator, the injection volume is Contr’olled 5 se the fuel
the duration of each injection. ¥ changing
The fuel system also has a cold start injector located on the air i
. : e air intak £

engine starting. e chamber tO assist in ¢o1q
In the 7M-GE TCCS, the ECU controls the fuel pum .

c : P speed in 2 sta ;
amount of fuel required by the engine. Also, the fuel pressure when tﬁ:se;orresl?ondm'g to the
peratures is made higher than when the engine is at normal temperatures at st glt'tle is 'at high tem-
The cold start injector is controlled by the start injector time switch and th ;Eglg time,

= :

Air Induction System

Intake air passes in order through the air flow met _

flows to each intake port. The intake air volume is m:’f’:lr‘ler;t];;etE:ji ;r;d intake manl

are used by the ECU to determine the basic injection duration. In the :Mmeter and itg T

valve, by adjusting the intake air volume which bypasses the fhr—Ottle i -GI_3 TCCS, the [SC

engine idling speed and engine fast idle. By opening and closing the air,c(llnzqua‘t;:”y adjusts the
e

manifold, the intake air intake efficiency is improved and the engine’s output is inc in the intake
reaseq.

ifolq and

Electronic Control System

The ECU includes a built-in microprocessor. It controls injection duration preci

data stored in its memory and signals from each sensor, FRCsely based on
Also. the ECU, based on this injection duration, controls the injection timin

fuel injection system is a 3 group injection system which injects fuel into 2 g. ‘Further, the
taneously once every 2 engine revolutions. cYlinderg simul-

s .
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EFI BLOCK DIAGRAM

1)

Fuel Injection Duration Control

INJECTOR NO. 141

INJECTOR NO. 44‘

INJECTOR NO. 2

INJECTOR NO. 6

il

i THW | #10
WATER TEMP. SENSOR -
INTAKE AIR TEMP. SENSOR Lo =
Vs #20
AIR FLOW METER " -
VTta ECU
' THROTTLE POSITION SENSOR {or—— " o
IGNITION SWITCH | STA #30 -
(ST TERMINAL)
Ne -
_______———--
DISTRIBUTOR G, G,
O STJ
OXYGEN SENSOR —
t+B
[ BATTERY
2) Starting Control
IGNITION SWITCH STA START INJECTOR
(ST TERMINAL) TIME SWITCH
WATER TEMP. SENSOR THW ECU STT
3)  Fuel Pump Control
IGNITION SwiTCH—=ICIRCUIT OPENING| _|[FUEL PUMP
p— e [} Resistor
AIR FLOW METER
(Pump Switch)
e —— e
SENSORS (FOI‘ [ ECU Fp
4)  Fuel Pressure Control
e |
IGNITION SWITCH STA VSV2
(ST TERMINAL) . (
WATER TEMP. SENSOR  —HW | -
e SRR BTTRE
INTAKE AJR TEMP. SENSOR | THA

== LSS

F

INJECTOR NO. 3

INJECTOR NO. 5

COLD START
INJECTOR

COLD START
INJECTOR

-

E

(For Low Speed)

VSV

or Pressure Regulator)
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FUEL SYSTEM

1) Fuel Injector

Fuel is injected into the intake port of each
cylinder in accordance with injection signals
from the ECU.

In the end of the injector, there are 2 injec-
tion holes which match the 2 intake ports.
The shape of the valve has been changed " e (3 N - m—
from the pintle type to the ball type to -_; —
reduce the possibility of valve sticking.

The plunger has been made smaller and
lighter in weight, and its response to signals
from the ECU has been raised.

Ball Valve

Plunger

Solenoid

2) Cold Start Injector

The cold start injector injects fuel into the
intake air chamber during engine cranking
to improve startability.

In starting the engine when the engine
coolant temperature is 76°F (22°C) or
lower, the cold start injector’s operation
time is controlled by the start injector time
switch.

However, starting the engine when engine
coolant temperature is between 76°F and
95°F (22°C and 35°C), the operation time
of the cold start injector is controlled by Plunger Solenoid
the ECU.

Ignition Switch

ST Terminal STA
STJ
THW E
STJ STA e
STA STJ
Heat Coil \
Bimetal —] =] Cold Start Water Temp.

Injector  Sensor

Start Injector
Time Switch
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AIR INDUCTION SYSTEM

Throttle Body

@ A throttle valve is incorporated into the throttle body. By controlling the intake air volume with
the throttle valve, the engine’s output is controlled.

® A throttle position sensor is mounted on the throttle valve shaft. This sensor senses the throttle

valve opening angle and sends signals to the ECU.

® Also, for the ISC system, a passage is provided for intake air to bypass the throttle valve. This
ISC valve automatically controls the engine idling speed and causes the engine to fast idle when it

is cold.

® Engine coolant passes through the throttle body to prevent icing of the throttle valve.

Coolant

R Port (for EGR)
EGR Port (for EGR)

Blow-by Gas .
Purge Port (for EVAP)

Throttle Position

Sensor
. / Coolant
Y,
To ISC Valve

Atmosphere Port (for EGR)

Idle Speed Adjusting Screw
s &

DI

Air Intake
From Air Cleaner |:> C;{amber

Throttle Valve

&.\\\.‘\\\\\‘\\\\\\\\\.\.\\\\\\\'\‘\\\\\\\\‘\\\\'\\\\\K\\\\\\\\X\\.
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PRINCIPLE OF INJECTION DURATION CONTROL

The ECU determines the duration of each injection in the following steps:

Step 1: Determination of Duration of Basic Injection

The ECU selects, from the data stored in its memory, an injection duration that is suitable for the in-

take air volume (as detected by the air flow meter) and the engine rpm (as detected by the distributor),
This injection duration is called the “basic injection duration.”

Step 2:  Determination of Adjusted Duration of Injection

Under most engine conditions, the engine runs smoothly at an air-fuel mixture ratio of approximately
15 (this is called the “ideal air-fue] ratio”). However, when the engine is still cold, or when an extra
load is applied to the engine, the air-fuel ratio is reduced to below 15 (i.e., it becomes richer). The
ECU detects these engine conditions by means of the water temp. sensor, throttle position sensor and
inta;(e air temp. sensor, and corrects the basic injection duration to optimize it for the existing engine
conditions.

Also, even under normal engine conditions, the injection duration is corrected by the signals from the
oxygen sensor to keep the air-fuel ratio within a narrow range near 15.

The corrected time is called the “adjusted injection duration’.
Step 3:  Determination of Length of Injection Signal

There is an operat‘ional delay between the sending of the ECU injection signal and the opening of the
injector valve. This delay is greater the lower the battery voltage. The ECU accounts for this delay

in the' injecti?n signal that it sends to the injector so that the actual length of time that the injector
valve is open is equal to the calculated adjusted injection duration.

STEP 1

[ ARFLOWMETER ]
DISTRIBUTOR J

BASIC INJECTION DURATION DETERMINED

| I

STEP 2

ADJUSTED INJECTION DURATION DETERMINED
(BASIC INJECTION DURATION CORRECTION)

WARM-UP ENRICHMENT

L1
I THROTTLE POSITION SENSOR I——/—\r- ACCELERATION ENRICHMENT
|
|
|
|
|
[

AFTER-START ENRICHMENT
WATER TEMP. SENSOR

INTAKE AIR TEMPERATURE CORRECTION
INTAKE AIR TEMP, SENSOR POWER ENRICHMENT
[ OXYGEN SENSOR

AIR-FUEL RATIO FEEDBACK CORRECTION

STEP 3

[ BATTERY VOLTAGE

ki
INJECTION SIGNAL DETERMINED
(VOLTAGE CORRECTION)

Lo o e

;V INTHC Toie J

P -
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STARTING INJECTION CONTROL

During engine starting, it is difficult for the air flow meter to accurately sense the amount of air being

taken in due to large fluctuations in rpm.

For this reason, the ECU selects from its memory an injection duration that is suitable for the coolant
temperature, regardless of intake air volume or engine rpm. It then adds to this an intake air tem-
perature correction and a voltage correction, to obtain the injection duration.

Water Temp.
Sensor (THW)

Injection Duration
During Starting

g

Intake Air Temp.
Correction (THA)

Voltage
Correction (+B)

Adjusted Injection Duration
Duration of Fuel Injection Signal During Starting

AFTER.START INJECTION CONTROL

When the engine is running more-or-less steadily
above 400 rpm, the ECU determines the injec-
ti()n Signai duratiol‘l as explained bEIOW;

Injection Signal Duration

= Basic Injection Duration ‘
x Injection Correction Coeffic
+ Voltage Correction

ient*

* Injection correction coefficient is cal-
culated by the sum and product of
various correction coefficients.

1) Basic Injection Duration

—RELEVANT SIGNALS
e Engine speed (Ne)
e Coolant temperature (THW)
e Intake air temperature (THA)

— CONDITIONS
Engine speed below 400 rpm.

Corection Coefficient

68
Intake Air Temp. (°F)

~ Intake Air Volume (Vs)
Engine Speed (Ne)

Basic Injection

Duration

U

Adjusted Injec. Durat

Injection Corrections

{

Injection Signal

Voltage Correction

This is the most basic injection duration, and is determined by the volume of air being taken in
(Vs signal) and the engine speed (Ne signal). The basic injection duration can be expressed as

follows:

Basic Injection Duration = K

Intake Air Volume
Engine Speed

where K: (Coefficient
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2)

Injection Corrections

The ECU is kept informed of the moment-by-moment engine running conditions by signals
from various sensors, and makes various corrections in the basic injection duration based on

these signals.

a) Corrections Based on Intake Air Temperature

The density of the intake air will change
depending upon its temperature. For this
reason, the ECU must be kept accurately
informed of both the intake air volume (by
means of the air flow meter) and the intake
air temperature (by means of the intake air
temp. sensor) so that it can adjust the in-
jection duration to maintain the air fuel
ratio currently required by the engine. For
this purpose, the ECU considers 68°F
(20°C) to be the “standard temperature”
and increases or decreases the amount of
fuel injected, depending upon whether in-
take air temperature falls below or rises
above this standard.

b) Warm-up Enrichment

As fuel vaporization is poor when the
engine is cold, if a rich fuel mixture is not
supplied, drivability will deteriorate.

For this reason, when the coolant tempera-
ture is low, the water temp. sensor informs
the ECU, which increases the amount of
fuel injected to compensate.

As the coolant warms up, the amount of
warm-up enrichment decreases, reaching
zero (correction coefficient = 1.0) when
the coolant reaches 140°F (60°C).

c) After-start Enrichment

Immediately after starting (engine speed
above 400 rpm), the ECU Sul‘:)plies an
extra amount of fuel for a certain period
to aid in stabilizing engine operation.

The correction volume is the highest
immediately after the engine is st.arted
and gradually decreases. The maximum
correction volume value (starting value)
is determined according to the coolant tem-
perature,

F RELEVANT SIGNAL

Intake air temperature (THA)

FRELEVANT SIGNAL

68
Intake Air Temp. (°F)

Correction Coefficient

Coolant temperature (THW)

RELEVANT SIGNALS
e Engine speed (Ne)
e Coolant temperature (THW)

’7 CONDITION

Engine speed above 400 rpm
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d) Acceleration Enrichment During Warm-up

The ECU injects extra fuel during accelera-
tion when the engine is still warming up in
order to aid driveability.

Through calculation of the amount of
change in the intake air volume per engine
revolution, the ECU detects the engine’s
acceleration or deceleration condition. The
correction volume is determined according
to the coolant temperature and the strength
of acceleration or deceleration.

€) Power Enrichment
When the engine is operating under heavy
loag conditions, the injection volume is
Supplemented by a certain volume to main-

tain good driveability. |
The correction volume is determined ac-

cording to the intake air volume.

TD-25

rRELEVANT SIGNALS
e Air flow meter (Vs)
e Engine speed (Ne)

e Coolant temperature (THW)

— CONDITIONS

Intake air volume per engine revolution

changes (acceleration or deceleration)

with coolant temperature below 176°F

(80°C).

However, if any of the following occurs

the ECU stops calculating this change,

and halts the injection of extra fuel:

e Engine speed falls below 400 rpm

e Fuel cut-off occurs

® Intake air volume becomes smaller
than a certain level

—RELEVANT SIGNALS
e Throttle position (VTA)
e Air flow meter (Vs)

— CONDITIONS
Throttle valve opening angle above 60° or
intake air volume larger than a certain

level.
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f) Air-fuel Ratio Feedback Correction

3)

The ECU corrects the injection duration by the signals from the oxygen sensor to keep the air-
fuel ratio within a narrow range near the ideal air-fuel ratio. (Closed loop operation)

Further, in order to prevent over heating of the catalyst and assure driveability, under the follow-
ing conditions, the air-fuel ratio feedback operation does not work. (Open loop operation)

During engine starting
During power enrichment
Fuel cut-off occurs

The ECU compares the voltage of the signals sent from the oxygen sensor with a reference voltage.
As a result, if the voltage of the signal is higher, the air fuel ratio is judged to be richer than the
ideal air-fuel ratio and the amount of fuel injected is reduced at a constant rate. If the point
where the voltage of the signal is lower, it is judged that the air-fuel ratio is leaner than the idea]
so the amount of fuel injected is increased.

Rich
gf;ﬁ?'f" - Ideal A/F Ratio
Lean

Feedback Operation - .
r i
I

Decrease Increase

Voltage Correction

There is a slight delay between the time the
ECU sends an injection signal to the injec-

tors and the time the iﬂjeCtOI'S actually Time Lag Injection DU[atiOn
open. This delay becomes longer the more ON
Injection i

the voltage of the battery drops (as, for ex- Signal
ample, when it becomes over-discharged, or OFF i —
“run down”). Oriaii — )

i Injector P
The means that the length of time that the V;lve
injector valves remain open would become Close —

shorter than that calculated by the ECU,
causing the actual air-fuel ratio to become

higher (i.e., leaner) than that required by
the engine, if this were not prevented by RELEVANT SIGNAL

Battery voltage (+B)

voltage correction.

In voltage correction, the ECU compensates
for this delay by lengthening the injection
signal by a period corresponding to the
length of the delay. This corrects the
actual injection period so that it corres-
ponds with that calculated by the ECU.
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FUEL CUT-OFF

1) Fuel Cut-off During Deceleration

During deceleration at high engine speed
with the throttle valve completely closed,
in order to prevent overheating of the
catalyst due to misfiring and to improve
fuel economy, the ECU cuts off fuel injec-
tion. When the engine speed becomes low
or the throttle valve is opened, fuel injec-
tion is resumed.

2)  Fuel Cut-off Due to High Engine Speed

—RELEVANT SIGNALS
e Throttle position (IDL)

e Engine speed (Ne)

e Coolant temperature (THW)

— CONDITIONS
IDL contacts closed with engine speed
above fuel cut-off speed (NB).

— CONDITIONS FOR RESUMPTION OF —
FUEL INJECTION

Engine speed drops below fuel injection
resumption speed (Na), or IDL contacts
open.

To prevent engine over-run, fuel injection is halted if the engine speed rises above 6,800 rpm.
Fue] injection is resumed when the engine speed falls below this value.

FUEL INJECTION TIMING

The fug) injection system is a 3 group injection system which injects fuel simultaneously into 2 cy-

linders opce eyery 2 engine revolutions.

Fuel Injection
Intake Stroke Ignition

No.

No.
No.
No.

No

No

Crank Angle :

To improye startability when the engine is cold, the injection duration of the col
controlleq not only by the start injector time switch but by the ECU in accorda
temperatyre. Once the engine has been started, current to the cold start inject

jection is terminated.

— RELEVANT SIGNALS ]
e Coolant temperature (THW)

e lgnition switch (STA)

® Engine speed (Ne)

-CONDITIONS —8M8M8M8 ™ ————
The engine is cranking and the coolant
(emperature is below 95°F (35°C)

0 120 240 360 480 600 720

d start injector is
nce with the coolant
or is cut off and in-

o
I

Injection Duration (Sec)

Coolant Temp. ( °F)
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8. ESA (Electronic Spark Advance)
GENERAL

The air-fuel mixture must be ignited so that the combustion pressure will become maximum at 10° after
TDC. However, the time from ignition of the air-fuel mixture to the maximum combustion pressure
varies depending on the engine speed and the intake air volume. Ignition must occur earlier when the
engine speed is faster. In the conventional system, the timing was advanced by the governor advancer.
When the intake air volume per engine revolution is small (high vacuum), ignition must also be ad-
vanced, and this is achieved by the vacuum advancer in the conventional system.

Actually, optimum ignition timing is affected largely by a number of factors, such as the shape of the
combustion chamber and the temperature inside the combustion chamber in addition to the engine

speed and the intake air volume. Therefore the governor and vacuum advance do not provide ideal
ignition timing for the engine.

With the ESA (Elf:ctronic Spark Advance) system, the engine is provided with nearly ideal ignition
timing characteristics.

The ECU determines ignition timing from its internal memory containing optimum ignition timing

data for each engine condition, based on signals detected by various sensors, and then sends signals
to the igniter accordingly.

Since the ESA always ensures optimum ignition timing, both fuel efficiency and engine power output
are improved.

Vacuum Advancing Governor Advancing

Ignition Timing

Ignition Timing
Required by Engine

Required by Engine

Spark Advance —

Spark Advance —

Governor Advance
Vacuum Advancer 9 T

Manifold Vacuum —— High

Engine Speed — High

Ignition Advance

Ignition Advance

Conventional



ENGINE — 7M-GE ENGINE TD-29

ESA BLOCK DIAGRAM

Vs IGf
AIR FLOW METER
IGt
WATER TEMP. SENSOR Liid IGNITER ui
IDL
THROTTLE POSITION SENSOR
IGNITION COIL
[ IGNITION SWITCH (ST TERMINAL) |1 ECU
A/C
AIR CONDITIONER / : |
DISTRIBUTOR
Ne
DISTRIBUTOR
GI. ¥ GZ
KNK )
KNOCK SENSOR SPARK PLUGS
BATTERY e

IGNITER

The ignition in the TCCS is basically the same as that in a conventional system, with the following.
exceptions,

The power transistor in the conventional type is turned on and off by signals generated by the pick-up

coil of the signal generator that is built into the distributor. These signals in the TCCS are replaced by

IGt signals (ignition signal), which are sent by the ECU. When the primary ignition signal occurs in

the primary coil, the igniter sends IGf signals (ignition confirmation signal) to the ECU, which detects,

by such signals, whether there actually was ignition or not. If no IGf is supplied, it is interpreted by

the ECU as 3 malfunction in the ignition system, and the ECU stops fuel injection accordingly.

Ignition Coil '
47 Spark Plug e
T Igniter
—_ Ignition Detecting IGf
- Circuit g

ECU

Gt

It
|
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FUNCTIONS OF ECU

The ECU detects various engine conditions from ———zg%%ég?gé;’" Timing
signals provided by the sensors, and determines

the amount of advance angle required in excess
of the initial ignition timing. The ignition timing
in the ESA system is determined by the sum of Q
the basic ignition advance angle and the supple-
mentary ignition advance angles. The actual
timing is therefore as shown in the chart on the
right,

Whenever a G signal (either G, or G,) is input \J_L/
into the ECU, the ECU counts the number of
Ne signals input (One Ne signal is generated for
each 30° revolution of the crankshaft). When
the crankshaft rotates to the specified angle, the

ECU sends an IGt (ignition) signal to the igniter. : Actual Tgnition Timing ——

—Basic Ignition Advance Angle

Supplementary
Ignition Advance
Angle

1) Initial Ignition Timing

The initial ignition timing is the basic crankshaft angle at which ignition takes place when the

electronic advance is not in operation. This initial timing is set at 10° BTDC in the ESA system.

Advancing Control During Starting

Since engine speed is unstable during and —RELEVANT SIGNALS

immediately after starting, the ECU cannot e Engine speed (Ne)

accurately determine the correct ignition e Ignition switch (STA)

timing. For this reason, it does not advance

the ignition timing beyond the initial — CONDITIONS

ignition angle of 10° BTDC until engine Engine speed below 400 rpm, or STA on.

operation is stabilized.

NOTE: At engine adjustment time, etc., with the vehicle stopped, confirm the ignition timing by

connecting the T and E, terminals in the check connector with the throttle valve closed.

Under the above conditions, ignition advance should not be occurring and the ignition timing

should be the initial ignition timing (10° BTDC)

2)  Basic Ignition Advance Angle

This corresponds to the vacuum advance and governor advance angles. Tl‘u: memc;rs;m thedE(tZ;Q
Contains optimum advance angle data for the intake air volume per engine revolu 1§p an ﬂ:z
engine speeq. The ECU selects the basic ignition advance angle from m.emory e.tccor ing t.o
engine speeg signals from the Ne pick-up coil in the distributor and the intake air volume signals
from the 45, flow meter.
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a) IDL Contacts Open (OFF)

When the IDL contacts open, the ECU Basic: Lenition: Advance Angle Data
determines the basic ignition advance angle {9:0
based upon data stored in its memory. This - M, _:“; _—
data might be shown in the form of a table, 8 1 ololeloloeleelele
as shown in the chart. £S5 o(eleele/e|o]e/e]e|e
=% |@|eji4i9(e|e]e[e[e|0]e
RELEVANT SIGNALS ~ ¢ [eleiidpopsie|e[ee|e
e Air flow meter (Vs) '*;::"i : ® 2022280 (@@ (@)@
e Engine speed (Ne) 55 E:.........
e Throttle position (IDL) 55 =l21ejejeje/eejele]

Engine Speed —= High

— REFERENCE —

Since the capacity of the ECU’s memory is limited, it cannot hold all possible advance angle data. For
this reason, the ECU selects the value that is the closest to the required value for each particular com-

bination of engine speed and intake air volume. It then carries out proportional calculations to find
the optimum ignition timing for the given engine speed and the intqke air volume

b) IDL Contacts Closed (ON)

When the IDL contacts close, the ignition
timing is advanced as shown in the graph.
A/C Switch ON

<

A/C Switch OFF

Engine Speed — High

RELEVANT SIGNALS
® Throttle position (IDL)
e A/C switch (A/C)

e Engine Speed (SPD)

it

Advance Angle - Advance

Basic Ignition

3) Supplementary Ignition Advance Angle for Overheat Prevention

In order to prevent overheating, ignition
timing is retarded when the coolant tem-
perature rises above 212°F (100°C).

—RELEVANT SIGNALS
® Coolant temperature (THW)
e Air flow meter (Vs)

e Engine speed (Ne)

— CONDITIONS —M ¥ —— -
Coolant temperature above 212°F (100°C) 212
and the int: qi 1 . Coolant Temp. ( °F)
and the intake air volume per engine re-

volution above a certain level.

0—_'/¥

Supplementary Advance Angle
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4)

3)

RELEVANT SIGNALS

® Intake air yolume (Vs)
® (Coolant temperature (THW)
® Engine knocking (KNK) 5l
E-4
<
=
CONDITION —— 5
® Intake air yolume per engine revolution ok

® [gnition timing not advanced with cool-

Supplementary Ignition Advance Angle for Stable Idling

When the engine speed changes at idle be-
cause of engine load changes, the ECU ad-
justs the ignition timing to stable engine
speed.

The ECU is always calculating the average
engine speed value. If the engine speed
goes below a certain fixed speed, the ECU
advances the ignition timing by a certain

RELEVANT SIGNALS
e Engine speed (Ne)
e Throttle position (IDL)
e Vehicle speed (SPD)

CONDITIONS
Vehicle speed zero, engine speed below

angle only. If the engine speed goes above
the average engine speed, the ECU retards
the ignition timing by a fixed angle only,
Furthermore this supplementary ignition
angle varies within 0° and 3°.

1,000 rpm and IDL contacts closed.

Supplementary Ignition Advance Angle for Knock Prevention

The ignition timing, at which engine knocking occurs, differs according to the gasoline’s octane
value. The ECU controls the ignition timing at the optimum timing to correspond to the gasoline
octane value.

If engine knocking occurs, the knock sensor converts the vibration from the knocking into volt-
age signals and sends them to the ECU. The ECU judges whether the knocking strength is at one
of 3 levels, strong, medium or weak, according to the strength of the knock signals and changes

the supplementary ignition advance angle according to the strength. That is, if knocking is strong,
the ignition timing is retarded a lot, and if it is weak, it

When engine knocking stops, the ECU stops reta
ignition timing by fixed angles a little at a time.,

is retarded a little. .
rding the ignition timing and advances the

If ignition timing advance continues and engine knocking recurs, ignition timing is again retargeq.
The ECU feeds back signals from the knock sensor to correct igr;itiOH timing as shown beloy,

Knocking Occurs Advance

Engine speed (Ne)

larger than a certain level. Weak —

e\ 11111

Engine Knocking 51 penglh

ant "r:I:U-w;.lr’.r:jrff‘fﬁ'" '!ii'(nw {40°F (607 Cy.
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7) Maximum and Minimum Advance Angle Control

If the actual ignition timing (initial ignition timing + basic ignition advance angle +supplementary
ignition advance angle) becomes abnormal, the engine will be adversely affected. To prevent this,
the ECU controls the actual ignition timing so that the sum of the basic ignition and supple-
mentary ignition advance angles cannot be greater than a certain maximum value, nor less than a
certain minimum value. These values are:

Maximum advance angle: 47° BTDC
Minimum advance angle: 5° BTDC

8) Igniter Control
a) During Engine Starting and Immediately After Starting

During engine starting and immediately
after starting, the ECU begins sending the

IGt signal to the igniter 30° crank shaft
angle before the initial ignition timing angle Ne —[\j {\/ f 1
(10° BTDC). | }

CONDITIONS ¢ lgnition
e STA on or engine speed below 400 rpm. thON
e IDL on and service terminals E, and T OFF
shorted. — 1 . B
Crankshaft Angle 30 .
BTDC10

b) During Engine Running

During engine running, the ECU begins
sending the IGt signal to the igniter 24°

crank angle before the ignition point that
it has just calculated. Ne [

(CONDITION Ignition

e Engi eed above 400 rpm. .;
gine sp rp - ON ——
t

OFF
. PR

Crankshaft Angle 24

BTDC10°
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9. 1SC (idle Speed Control)
GENERAL

i ines. the volume of intake air bypassing the throttle valve is adjusted by the idle speed
In -PI'ETFIOUS i:\i o ’adjust the idling speed. Afterward, as the idling speed changes over a period of
a-dJUSt'TigS izadjusted by turning the idle speed adjusting screw.
time, 1 s cold, intake air bypasses the throttle valve through an air valve and the engine

the engine i it ‘ N
50, WHkn fast idle. In addition, when the air conditioner is operated, the throttle valve

reases, causing > =
: japhram and the idle speed is increased.

In the 7M-GE TCCS, a target idling speed for each engine condit.ion is stored in the ECU and by ad-
justing the intake air volume bypassing the throttle valve according to e.ach engine condition by the
1SC valve, the idling speed is controlled so that it becomes the target idling speed. Also, when the
engine is cold, the ISC valve is opened corresponding to the coolant temperature and the engine speed

speed inc
is opened by a d

is increased, causing fast idle.
Throttle Valve

Air Intake
Chamber

Air Flow Meter

2””’\ .

RS Sensors ——————» ECU Valve

ISC BLOCK DIAGRAM

I DISTRIBUTOR Ne [
ISC VALVE
‘ WATER TEMP. SENSOR THW
IDL
j THROTTLE POSITION SENSOR

SPD
VEHICLE SPEED SENSOR ===

‘ AIR CONDITIONER /__‘?‘E—!
— |

I NEUTRAL START SWITCH

= mmae i LP
[ HEADUG}-{T—}__ P

o o —— DEG

DEFOGGER

ECU

[ __HBATTF.RY - ] . |
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ISC VALVE

The ISC valve is mounted on the intake manifold and intake air bypassing the throttle valve is directed
to the ISC valve through a hose.

The ISC valve operates according to signals from the ECU and controls the volume of intake air which
bypasses the throttle valve.

The ISC valve is a step motor type. It consists of 4 coils, the magnetic rotor, valve shaft and valve.
When current flows to the coils due to signals from the ECU, the rotor turns and moves the valve shaft
forward or backward according to the signals, changing the gap between the valve and the valve body.
In this way the intake air volume bypassing the throttle valve is changed, changing the engine speed.
There are depending on the rotor stop position, 125 steps in the gap between the valve and the valve
body,

By-pass Air Volume

i L 1

Valve Step

Valve Shaft

FUNCTION OF ECU

Based on signals from various sensors, the ECU

_ ! ’ sends control signals to the ISC valve and controls the
engine speed at the optimum speed for each resp

ective engine condition.
1) Initial Set

When the engine is stopped, the [SC valye
is fully open (125 steps), giving the engine
good restartability.

The Main Relay goes off after the ignition
switch is turned off and initia] set
pleted.

—RELEVANT SIGNALS
e Engine speed (Ne)

. — CONDITIONS
is com- Engine speed is zero and main relay ON.
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2) Afterstart Control

If the engine is started and the ISC valve is
in the initial set (fully open) condition, the
engine speed will become too high. There-
fore, immediately after the engine is started,
the ISC valve is adjusted to the step posi-
tion which corresponds to the coolant tem-
perature. This keeps the engine speed
lower.

%]
w
T

Valve Step

— RELEVANT SIGNALS - 1%8
e Engine speed (Ne) Coolant Temp. (°F)
e Coolant temperature (THW)

— CONDITIONS
When the engine speed rises to a certain
level. (The lower the coolant temperature,
the higher this level becomes.)

3) Warm-up Control

When after-start control is ended, the fast
idle speed is controlled corresponding to
the coolant temperature in order to warm
up the engine. As the coolant temperature
rises, the ISC valve gradually closes and
when the coolant temperature reaches
158°F (70°C), warm-up control ends.

—_

(]

wn
T

Valve Step

RELEVANT SIGNALS L .

e Engine speed (Ne) Coolant Temp. (°F) 158

e Coolant temperature (THW)

CONDITIONS
'7Engine speed above 300 rpm.,
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TD-37

4)

Feedback Control

After the engine is warmed up, the actual
engine speed and the target idling speed
stored in the ECU are compared. The ECU
sends control signals to the ISC valve in
order to adjust the actual engine speed to
match the target idling speed.

That is, when the actual engine speed is
lower than the target idling speed, the ECU
sends signals to the ISC valve to open.
Conversely, when the actual engine speed
is higher than the target idling speed, con-
trol signals are sent to the valve to close.

Target Idling Speed (Automatic Transmission)

—RELEVANT SIGNALS
e Throttle position (IDL)

Vehicle speed (SPD)

Engine speed (Ne)

Coolant temperature (THW)

Air conditioner (A/C)

Neutral start switch (NSW)

— CONDITIONS
IDL contacts close, vehicle speed is zero,
Engine speed above 300 rpm and coolant

temperature above 158°F (70°C).

Target Idling Speed (Manual Transmission)

Air Conditioner Neutral Start . Air Conditioner ]
Switch Switch Engine Speed Switch Engine speed
ON 900 rpm ON 900 rpm
ON
O 750 rpm OFF 700 rpm
ON 700 rpm
OFF
OFF 600 rpm

5)

Engine Speed Change Estimate Contro]

Immediately after the air conditioner
switch or automatic transmission shift posi-
tion or headlight switch or defogger switch
is changed, the engine load changes, causing
the engine speed to change. To prevent the
engine speed from changing, im"‘lev:iiately
after the air conditioner switch or ayto-
matic transmission shift position or heag-
light switch or defogger switch is changed,
the ECU sends signals to the ISC valve to
open or close by a fixed number of yalve
steps.

e Engine speed (Ne)

® Air conditioner (A/C)

e Neutral start switch (NSW)
e Headlight (LP)

e Defogger (DEG)

—RELEVANT SIGNALS ————————

— CONDITIONS
When air conditioner switch or neutral
start switch or headlight switch or defogger
switch turned on or off with engine speed
above 300 rpm.

i
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10. Intake Air Control System

The intake air control system opens and closes an air control valve installed in the intake manifold
corresponding to the engine speed and throttle valve opening angle to raise air intake efficiency.

Intake Manjfold
1 Air Control Valve

’\Q / Actuator

Vacuum Tank

Throttle Valve Air Control Valve

o
Throttle
Position
Sensor

I'l'l r\ Nl i)
e % L
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INTAKE MANIFOLD AND AIR CONTROL VALVE

An air control valve is built into the inside of the Air Control Valve
intake manifold, which devides the intake air
chamber into two chambers, the front chamber
and the rear chamber.

When this valve is closed, the same effect on in-
take efficiency can be obtained as when the
intake manifold is long. That is, if high engine
output is necessary at low engine speed, the
valve closes and intake efficiency is increased by
the intake air inertia effect. When engine speed
is high, the valve is opened to reduce intake
resistance and intake efficiency is kept from

Rear Chamber Front Chamber

dropping.

Air Control Valve

i trol V
(Closed) Air Control Valve

(Open)

Throttle Valve Throttle Valve

When air control valve is closed ; .
When air control valve is open

OPERATION
As shown in the chart at right, the ygy is
turned on or off depending upon engine speed VSV : ON _VSV : OFF
and throttle valve opening angle. If the VSV i (Air Valve: Closed) (Air Valve: Open)
turned on, vacuum is directed from the intake ?}E
manifold to the actuator and the air control k-,
valve is fully closed. If the VSV is turned off fuﬁo_-_
. o H b =
atmospheric air is directed into the actuator and 5
air control valve is f 2
the ol valve is fully opened. % VSV : OFF VSV : ON
= (Air Valve: Open) (Air Valve: Closed)
>
©
= 4,200
=gl do. ] _IJ S| il e
2000 4000 6000

Engine Speed (rpm)
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11. Fuel Pump Speed Control

A high output fuel pump has been adopted in the 7M-GE engine. The ECU changes the speed of the
fuel pump in 2 stages corresponding to the amount of fuel required by the engine. With this system,
electric power consumption and fuel pump durability are improved.

OPERATION

1)

f{!,"

2)

During Engine Idling or Cruising

The ECU is constantly calculating the fuel injection duration per fixed period of time. When the
engine is idling, or under normal driving conditions, that is, when the fuel injection duration per
fixed period of time is shorter than the reference value, the ECU turns on the fuel PUmMp contrp]
relay coil. When the control relay coil is turned on, the point contacts side B and the current to
the fuel pump flows through a resistor, causing the fuel pump turns at Jow speed.

_ _ Fuel p
Circuit Opening Coitmuir?{elay
Main Relay Relay
— EFI _— = A
o— — I B t“@—
1
_L L p— A — Resistor
Ignition S/W =
gnition S/ IGN = l t’
L N > - |
J__ Fuel @ Low
Fuel Pump S/W Rimp Speed
3 (Air Flow Meter)
i L

During High Engine Speed and High Load Operation

When the engine is operated at high speeds and under heavy Joads, the fuel pl.lmp.control relay
coil is turned off. If the control relay coil is turned off, the point contacts with side A and the
current to the fuel pump flows directly to the pump without passing through a resistor

-

) Causing
the fuel pump turns at high speed.
ircui “uel P
Qeuit Opening égilroulrailay
Main Relay Relay =
. EFI ___ - | -
o (7o or—fwnd—]
T ™ Resistor
Ignition S/W —
IGN
Ot~ ‘—E
3
7 E]hld @ High
m o
Fuel Pump S/W p Speed
(Air Flow Meter)
. ECU
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TD-41

12. Fuel Pressure Control

When the engine is started with its temperature high, the fuel pressure is made higher than under
normal driving conditions. When the fuel pressure is increased, the fuels tendency to percolate is
reduced, which improves engine restartability and idling stability.

Pressure Regulator

8 o
H °

To Fuel Tank 4=
(Return)

From Fuel Tank
(Main) -

" 4

Injectors

OPERATION

When the coolant temperature is 212°F (100°()
or higher and the intake air temperatyre is
140°F (60°C) or higher, if the engine is Cranked,
the ECU turns on the VSV. As the VSV goes on,
atmospheric air is introduced into the diaphram
chamber of the pressure regulator and the fuel
pressure becomes higher than the fuel pressure
under normal driving conditions by the amount
of the intake manifold vacuum only. Even after
the engine is started, the VSV remains on for
scores of seconds.

Fuel Pressure (ib/in?)

S0k

40

30

20

10+

Intake Manifold

lrsrasnaral

[

mp Cold Start Injector

VSV:0oN
#?

L1

g

LT

L~

2
L1

J :
L1

A

Atmosphere

Fridsast Y
- —— THW
a— THA

VSV:0FF
A
A
%
]
o U
g
_..__;__L Intake
[ Manifold
7 Vacuum
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13. Diagnosis

GENERAL

The ECU contains a built-in self-diagnostic system.

The ECU, which constantly monitors all sensors, lights the “CHECK ENGINE’’ lamp when it detects a
problem in a sensor or its circuitry. At the same time, the ECU registers the system containing the
malfunction in its memory. This information is retained in memory after the ignition switch is turned
off, and even after the malfunction has been corrected. When the vehicle requires service because of
a problem in the TCCS system, the contents of the memory may be checked to identify the malfunec-
tion. After the problem is repaired, the diagnostic system is cleared by removing the EFI fuse for
more than 10 seconds with the ignition switch off.

CHECK ENGINE LAMP

The diagnostic system monitors sixteen conditions, including the normal condition, listed in the
chart on page 44. Whenever a malfunction is detected in any one of the systems marked with g cirel

in the CHECK ENGINE lamp column, the ECU lights the CHECK ENGINE lamp to inform the by e
that it has detected a malfunction in the engine. For all of the systems not marked with a circle in t}fr
CHECK ENGINE lamp column, the ECU does not light the lamp when a malfunction is detecteq b ;
cause a malfunction in those systems would not cause any major trouble such as engine stalling, “

After a malfunction is corrected, the ECU turns off the CHECK ENGINE lamp, but the ECU me
retains a record of the system that contained the malfunction. o

Operation

® When the ignition switch is turned from off to
on, the CHECK ENGINE lamp goes on. After
the engine is started, the lamp goes out. This
is to inform the driver that the CHECK

. . * t
ENGINE lamp circuitry is operating normally. Check Engine Lamp

® The lamp lights immediately if a TCCS problem occurs while the engine is running.

® If the problem is rectified, the lamp goes out five seconds after the problem is corrected,

® If the problem no longer exists at the time the TCCS is bejp
ample, if it is an intermittent problem), the CHECK ENGIN
function has been recorded in the memory of the ECU.

g checked by a technician (as, -
E lamp will not light, even jf the mal-
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DIAGNOSTIC CODES

In the case of the 7M-GE engine, TCCS pro-
blems can be diagnosed by fulfilling the follow-
ing three conditions, then counting the number
of times the CHECK ENGINE lamp flashes (see
the Table of Diagnostic Codes on the next

page):

CONDITION

e Ignition switch on

® Check terminals E, and T connected

e [IDL contacts on (throttle valve fully
closed)

1) Normal

The Jamp will flash 2 times per second as 0.5 Sec.
shown in the chart on the right. . One Cycle
ON
0.25 Sec
0.25 Sec

2) Malfunction Present

The appropriate diagnostic COde('S) will be 0.5Sec. 1.5 Sec.
indicated by the lamp a3 SNOWN in the ex. 4 Sec.) 2.5 Sec. 4.5 Sec.
ample on the right. In this case, codes 13 ]

OFF

085S 0-5 SSC Repeat
\ Start One Cycle

NOTE: e If two or more _ma]functions are present at the same time, the lowest-numbered
diagnostic code will be displayed first. However, no other code will appear along with
conde No. 11.

@ All detected diagnostic codes, except 51 and 53, will be retained In. memory by the
ECU from the time of detection until cancelled out.

@ Once the malfunction jg cleared, the “CHECK ENGINE™ warning lamp will go out
but the diagnostic code(s) will remain stored in the ECU memory (except for code
51 and 53.)
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Code “CHECK
No Item Diagnosis Trouble Area ENGINE™
- Diagnostic Light
\ Normal \ =

11 \ ECU (+B)

Momentary interruption in power supply
to ECU.

e Ignition switch, main relay circuit
e ECU

No “Ne” or “G" signal to ECU within

@ Distributor circuit
e Crank position, starter signal

12 RPM Signal o T circuit o
d Z
several seconds after engine is cranked. e Distributor
e ECU
. No *Ne” signal to ECU when the engine
1 3
13 REM Signa speed is above 1,000 rpm. Q Q
T : ; e Igniter circuit
14 \ Ygnition Signal :}zcels(:if' signal to ECU 6—8 times in o Igniter o
N e ECU
e Oxygen sensor circuit
21 (S)ixyg;an Sensor Open circuit in oxygen sensor signal (Ox) e Oxygen sensor o
o e ECU
2 Water Temp. Open or short circuit in water temp. sensor :3::2; :zﬁg 2:::2: cireuit o
Sensor Signal signal (THW) e ECU
24 | Intake Air Temp. | Open or short circuit in intake air temp. :}nta:e air temp. ::::g:_ circuit
Sensor Signal sensor signal (THA) I Sy R -
e ECU
Air Flow Open circuit in Vec signal or short circuit e Air flow meter circuit
31 Meter Sipnal between Vs and E, when idle contacts are ® Air flow meter o
8 closed *ECU
32 Air Flow Open circuit in E, signal or short circuit * &
Meter Signal between Vec and Vs
41 Throttle Position | Open or short circuit in throttle position :P;lm“}e pos_itt'lo: ::5?: Rirouit =
Sensor Signal sensor signal (V14) Tottie positio
e ECU
Vehicle Speed No “SPD" signal for several seconds when ® Vehicle speed sensor circuit
42 Sensor Sipnal engine speed is between 2,000 rpm and ® Vehicle speed sensor x
g 4,500 rpm except when racing the engine e ECU
y | ) ; @ Starter signal circuit
43 | Starter Signal No “STA” signal to ECU until engine speed | oJgpition switch, main relay circuit =
reaches 800 rpm with vehicle not moved °oECU
® A/C amplifier
e A/C switch clrcq:th
No “IDL” signal or No “NSW" signal e Neutral start switch
2 . ; switch circuit
51 | Switch Signal or *A/C" signal to ECU, with the :ﬁgg;{:iasttg:tpedal and cable -
check terminals E; and T shorted. e Throttle position sensor
e Throttle position SeNsor circuit
e ECU
Knock Sensor Open or short circuit in knock sensor signal ¢ Knock sensor clreuit
52 Sienal (KNK e Knock sensor o]
e ) o ECU
53 Knock Control Knock control CPU faulty e ECU O

CPU (ECU)
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14. Fail-Safe

FAIL-SAFE FUNCTION

When a malfunction is detected by any of the sensors, the fail-safe function of the ECU either relies
on the data stored in its memory to allow the TCCS to continue operating or stops the engine.

1)

2)

3)

4)

Water Temp. Sensor and Air Temp. Sensor Malfunction

If an open circuit develops in the air or water temp. sensor, or in their circuitry, the affected
sensor will send a signal informing the ECU that the temperature has fallen below —58°F
(—50°C). On the other hand, if a short circuit develops, the sensor will send a signal informing

the ECU that the temperature has risen above 284°F (140°Q).

If the ECU receives either one of these abnormal signals, it ignores all input from the affected
sensor and relies upon the standard air or coolant temperature value stored in memory.

These values are 68°F (20°C) for intake air temperature and 176°F (80°C) for coolant tempera-

ture. This is to prevent stalling and poor idle.

Ignition System Malfunction

The ECU will detect a malfunction in the ignition system if no 1Gf signal is supplied to the ECU
35 times consectively after each IGt. mgnal, and will discontinue fuel injection. This is to pre-
vent TWC from overheating due to no ignition,

Throttle Position Sensor Malfunction

If the throttle position sensor CircUit is open or if there is a short, the ECU judges that the signals
indjcate a malfunction and cor‘1trols the engine as if the throttle valve opening angle were 0°.
This prevents engine stall or engine overrun,

Knock Sensor and KllOCk CPU Malfuﬂction

If the knock sensor circuit' becomes Open or is shorted, or if trouble develops in the knock CPU
in the ECU, the ECU, without ‘lgnition timing feedback control corresponding to the knock
Strength, sets the supp]ementary‘ Ignition advance angle to the maximum retard condition to pre-
vent knocking. BY thus preventing the ignitjon timing from advancing too far, the engine knock

1S suppressed.
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5) Back-up Function

If there is trouble with the CPU in the ECU and the ignition signals (IGt) are not output, the
ECU controls fuel injection and ignition timing at predetermined levels as a back-up function to

make it possible to continue to operate the vehicle.

Furthermore, the injection duration is calculated from the starting signal (STA) and the throttle
position signal (IDL). Also, the ignition timing is fixed at the initial ignition timing, 10° BTDC,

without relation to the engine speed.

NOTE: If the engine is controlled by the back-up function, the CHECK ENGINE lamp lights up
to warn the driver of the malfunction but the diagnostic code is not output.

EMISSION CONTROL SYSTEM

1. System Purpose

System

Abbreviation

Purpose

Positive crankcase ventilation
Fuel evaporative emission control
Exhaust gas recirculation
Three-way catalyst

Electronic fuel injection

PCV
EVAP
EGR
TWC
EFI1

Reduces blow-by gas (HC)
Reduces evaporative HC
Reduces NOx

Reduces HC, CO and NOx

Regulates all engine conditions for reduction
of exhaust emissions

NOTE: EGR Cut Control by ECU

Under the following engine conditions, the ECU sends signals to the VSV and the EGR
is cut by bleeding atmospheric air from the EGR Valve pressure chamber.

@ Coolant temperature below 140°F (60°C).

@ Throttle valve opening angle decreases.

@ Intake air volume smaller than a certain leve].
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2. Component Layout And Schematic Drawing

PCV Pipe

Charcoal

Canister EGR Vacuum Modulator

BVSV (for EVAP) Z EGR Valve

VSV (for EGR)

Oxygen Sensor

=

EGR

3
Vacuum
Valve
X

Modulator

%ﬂmrmal
Canister

EGR Cooler
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MANUAL TRANSMISSION

W58 MANUAL TRANSMISSION

The W58 manual transmission, which has been proven on previous models, is mounted in the new

Supra.

The basic construction, operation and gear ratios of this transmission have not been changed.

Specifications
Ist 3.285
2nd 1.894
3rd 12795
Gear Ratio dth 1.000
5th 0.783
Reverse 3.768
Fluid Volume 2.5 US gts. (2.4 liters, 2.1 Imp. qts.)
e API GL4 or GL-5 |
Type of Fluid SAE 75W-90 or 80W-90




AUTOMATIC TRANSMISSION — A340E AUTOMATIC TRANSMISSION TD-49

AUTOMATIC TRANSMISSION

A340E AUTOMATIC TRANSMISSION

The basic construction and operation of this transmission is the same as that of the A340E
Electronically-controlled Transmission (ECT) mounted the Truck.

Overdrive Planetary 3-speed Planetary
Gear Unit Gear Unit Sensor Rotor

Torque Converter

Valve Body
SpeciﬁCations
__ Type of Transmission T A340E
| TypeorEngme | _ 7MGE
o e Ist 2.804
and | 1.531
Gear Ratio 3rd ~ 1.000
m;drive) o 6_70‘5 - -
- 4——- Rth‘]‘Qe 2 __?_39-; 3 ]
—_P Huui Volumt . d_ _-______ . T e 6 US ¢ qts (7 2 liters, 6.3 ]mp qts ) I
:_#-T_B_(EC of Fluid B B —TF 1pr DFXRON@ iy ] ]
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LOCATION OF ECT COMPONENTS

Pattern Select Switch

OD Main Switch

Neutral Start Switch

ECU
Throttle Position Sensor
Water Temperature Sensor —\
' < % No. 1 Speed Sensor
7

=

(L2
Y/

- .
W’SDJ//\/ ~No. 2 Speed Sepg,,

No. 2 Solenoid Valye
No. 1 Solenoid Valya
No. 3 Solenoid Valye

Check Connector
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WIRING DIAGRAM
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SHIFT AND LOCK-UP PATTERN

As shown in the chart below,the ECU is programmed to select the shift and lock-up pattern depending

upon the driving mode and shift lever position (range).

* See page TD-54

“D” Range 2’ Range “L” Range
Driving Shift * Lock-up Shift Lock-up Shift Lock-up
Mode Pattern Pattern Pattern Pattern Pattern Pattern
Normal S-1 L-1 S-3 — S-4 -
Power S-2 L-2 1 - 1 -
NOTE: Lock-up is engaged in the 2nd, 3rd and OD gears in the D range. However, it will only begin

to operate when the speed of the vehicle reaches the specified speed, which depends on the
throttle opening.

® “D” Range, Normal Mode (S-1 and L-1)

B

= Suitable for city, suburban and highway driving, Providing both good fuel economy and good

acceleration.

(%)
100 . T ; : —
- i
! i
f— | ¥ I —
i 14=2 4 24=3 3
20 12 2-!—3 3-lop >"OD
- — I '
n:)h — : r-- : | ™ |
o : i i
2 i : !
E 50
o T Up-shift
§ I T | T B Down-shift
o=
= -
B | I Output
1 = P
0 IUOO 2000 3000 4000 5000 6000 ?000 shaft
I'pm
60 70 80 90 100110 120
FifalGear O 10 20 30 40 50 7 7 7 U 7, IR0 190150160 170 180 kmpm
Ratio 4.300 10 20 30 40 50 60 70 80 90 100 | 10 sigh
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@ “D” Range, Power Mode (S-2 and L-2)

This is the best pattern for accelerating. For this reason, the speed at which the transmission up-
shift or downshift occurs is higher than in the Normal mode.

(%)
100 T T TV
i
1
= e———— - |
1 3+4= 0D
3 -:—- oD
&0 I
E - = ——t
=
=4
© sor
=
o
Z - ——— Up-shift
g - = = == Down-shift
e
E_. —
= Output
0 L L l shaft
1000 2000 3000 4000 5000 6000 7000 rpm

: 0 10 20 30 4 7
Fingl Gear 0 0 20 30 40 50 60 70 80 90 100110 130 130 140 130 160 170 180 e

Rati t '
aWe4.300p 10 20 30 40 SO 60 70 8 9 100 110 mph

® “2” Range, Normal or Power Mode (S-3)

These are equivalent to 2 ranges in a conventional automatic transmission. The speed range covered
is very wide, and this pattern has the added advantage of allowing engine braking when the vehicle
is being driven on mountain roads.

However, to prevent the engine from over-running, the transmission automatically shifts into 3rd
BCar if the speed of the output shaft rises above 4,100 rpm.

(%
100 ) T T T T T T
p—- r-
i 14=2 243
%“ =2 2= 3
3 = ;
n‘ |
O |
2
E "o ——— Up-shift
% == == Down-shift
e
o=
F.
Output
| IS [SUN S | S—— ' shaft
0 1000 2000 3000 4000 5000 6000 7000 tpm

Final Ge; 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 km/h
dl T T S S B T - i AR WA . | i
n 3 4 s0 60 70 8 90 100 110 mph

Bativdg 300 ¢

10
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® “L” Range, Normal or Power Mode (S-4)

%) [
100 T T T I T T 1
E L
[ =%
o
2 50+
:; | ==-= Down-shift
b= -
=
B n
= Output
| 1 1 1 i 1 shaft
0 1000 2000 3000 4000 5000 6000 7000 rpm

4 0 10 20 30 40 50 60 70 80 90 100 110120130 140150160170 180 km/h
Final Gear L I 1 11 i | 1 1 I 1 L I L 1

1 1 1 1
I

Ratio4300 90 10 20 30 40 50 60 70 80 90 100 110 mph

— REFERENCE —
1. Lock-up Points
= . Lock-up mph (km/h)
= D P k-up Patt
= Gear riving Pattern | Lock-up Pattern Engaged Disengaged
OD Normal L-1 36 — 39 (58 — 62) w_
(D Range) Power L-2 39 —41 (63 —66) | 35 —38(57-61)

(Throttle opening: 5%)

2. Under the conditions listed below the operation of either or all the 3rd Gear, overdrive and lock-
up clutch will be cancelled.

Condition 3rd Gear Overdrive Lock-up Clutch

The stop light switch comes on (during Rel
braking). = — eleased

The IDL po_in ts of the throttle position
sensor close. _

The vehicle speed drops 6 mph (10 km/h)
or more below the set speed while the - Cancelled t
cruise control system is operating.

The coolant temperature falls below 90°F

(35°C) and the vehicle speed drops below Cancelled 1 1
25 mph (40 km/h).

The coolant temperature falls below

140°F (60°C) and the vehicle speed drops - 1 1

below 37 mph (60 km/h).
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DIFFERENTIAL

3 LSD (Limited-Slip Differential)

CONSTRUCTION

Thrust washers and clutch plates are mounted,
in alternating sequence, between the side gears
and the differential case.

Four projections of the thrust washers fit into o
the guide grooves of the differential case, and the

clutch plates are splined to the side gears.

A barre] shaped compression spring is fitted be-

tween the left and right side gears to keep the

thrust washers pressed up against the clutch

plates via the retainers and side gears. _
This means. in effect, that the side gears are kept i

pressed against the differential case (via _the NN e
thrust washers and clutch plates) by the spring.

T e

Differenlial
Case

Compression Spring

Thrust Washers
Side Gear

Differential Case LH

Clutch Plates

i Retainer
Differential Pinion
Thrust Washer

Differential
Pinion
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OPERATION

If there is a large difference in the rates at which the left and right wheels turn (as, for example,
when the vehicle is cornering) a corresponding difference is produced in the rates at which the sidé
gears and differential case turn. This difference would result in slippage between the thrust washers
and clutch plates. Since these are pushed together by the spring, friction torque is created between
the thrust washers and clutch plates (that is, between their surfaces, which are in direct contact with

each other). This torque attempts to make the differential case and side gears rotate as a unit. This is
called the ““limited slip effect”,

Side Gear

Drive Pinion
Ring Gear
/leﬁ”cn“a] .
— 2

( Side Gear Shaft
[—

L
sl{“ Differentia] ¢

Thrust Washer

A |
8
1A\

W
/1

i

Compression
Spring RH Retainer

LH Differential Case
Clutch Plate

LLH Retainer
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SUSPENSION

TEMS (Toyota Electronic Modulated Suspension)

This is a system in which the damping force of the 4 shock absorbers is changed automatically de-

pending on the driving conditions and which delivers superb riding comfort and better driving
stability.

The shock absorbers’ damping force changes in 3 stages.
Also, the driver can select 2 modes. A diagnosis system and fail-safe function are also included.

LOCATION OF SYSTEM COMPONENTS

Vehicle Speed Sensor
TEMS Indicator

Selector Switch Actuators

Stop Light Switch

Throttle Position Sensor

Aclualors

Absorber Control Computer

Steering Sensor

Neutral Start Switch

Check Connector
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FUNCTION OF COMPONENTS

Selector Switch [

— B A T e e
‘1 Sensors : —\ Actuator Shock Absorber
: Steering Sensor |

| I Absorber

i Stop Light Switch ! Control

: I Computer

. |

|

i Vehicle Speed Sensor I!—_

| |

I .

: Neutral Start Switch | . TEMS Indicator
| (Automatic Transmission Only) I

1 1 ]

| |

' |

| s |

ttle Posit S T
: Throttle Position Senso I EEES
Lo i S

Component

Function j

Selector Switch

There are 2 buttons, “Normal’ and ““Sport”’’, by which the
driver selects the damping force mode.

Steering Sensor

This detects the direction in which the steering wheel is
turned and the turning angle.

Stop Light Switch

This sends a braking signal to the computer.

Vehicle Speed Sensor

This sends a vehicle speed signal to the computer.

TEMS Indicator

Shock Absorber

Actuator

e

Absorber Control Computer

Neutral Start _f_iwitch

Throttle Position Sensor

damping force.

This indicates the damping force conditions of the shock
absorbers.

These shock absorbers have a built-in rotary valve which
changes the damping force in 3 stages.

By a signal from the computer, the actuator drives the
shock absorber control rod (rotary valve) and changes the

e —

. -_—
This computer uses signals from each sensor and

controls the shock absorber damping force according to
the mode selected.

This detects the throttle valve opening angle and sends
signals to the absorber control computer through the
TCCS ECU.

This sends signals to the computer thit HI_I:
is the “N” 05 “P” tange

lJ““ U(‘L-’“;(tll
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WIRING DIAGRAM

F.L IG
| <2 ST

Ignition Switch

F.L | Selector Switch

TEMS Indicator

TCCS ECU

Stop Light

Neutral Start
Switch

F.L §
Starter
Motor

T
|
|
=4 |
Check
Connector
o
i B

NORMAL (OFF)

—I—’S[Tering Sensor
o —

U

Switch

L
b

Vehicle
Speed
Sensor

Actuators

M/T— Open
* A/T— Short
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CONTROL SYSTEM

The computer carries out the following controls in accordance with signals from each sensor. When the
computer concludes from the signals sent to it by even one control system that the damping force of

the shock absorbers should be Firm (or Medium), the computer will maintain the damping force in
Firm (or Medium).

1. Normal Driving

The damping force is determined according to which mode the selector switch is in. When the switch
is Normal, the damping force is Soft and when the switch is Sport, the damping force is Medium.

2. Anti-squat Control

In order to reduce squat during starting or

during sudden acceleration, when the vehicle B REI.JEVANT =
speed is below 13 mph (20 km/h), and either the Veehicle Spee.d. e
throttle valve opening angle becomes T Throttle Position Sensor

throttle valve opening speed is high, the damping

Selector Switch
force is changed to Firm. After about 3 se-

) NORMAL SPORT
conds, or the vehicle speed reaches 31 mph (50 :
km/h), the damping force returns to its previous SDl;?riﬂ; Zb;%izzr S{ift Me(:um
level., w

] Firm Firm
3. Anti-roll Control

The control system works to check body roll
when cornering or driving “S” curves. In the
graph of vehicle speed and steering wheel turn-
ing angle below, when the damping force change

— RELEVANT SENSOR ——

Vehicle Speed Sensor
Steering Sensor

line is crossed (when the speed and angle change Selector Switch
from @ © - ® with the selector switch in NORMAL SPORT
“Normal” or when they change from @ - @ Shock Absorber | Soft Medium
® with the selector switch in “Sport”), the Diitaping Forcé t 4
damping force changes to Firm, Then, about 2 \ Firm Firm

seconds later, the damping force returns to the -
Previous level. However, turning the steering
Wheel even more or turning the steering wheel
sharply left and right while the damping force is

Firm, lengthens the time the damping force is
kept in Firm,

NORMAL Mode
— — —SPORT Mode

Steering Wheel
Turning angle

i E T

Vehicle Speed — High Speed
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4. Anti-dive Control

This control system works to reduce nose dive
during braking.

When the stop light switch (brake lights) goes on
with the vehicle speed is above 37 mph (60
km/h), the damping force changes to Firm.
About 2 seconds after the stop light switch goes
off, the damping force returns to the previous
level.

r— RELEVANT SENSOR ——

Vehicle Speed Sensor
Stop Light Switch

Selector Switch

NORMAL SPORT
Shock Absorber Soft Medium
Damping Force 3 3
Firm Firm

5. Anti-shift Squat Control (Automatic Transmission Only)

This control system works to suppress vehicle
Squat when the automatic transmission is engaged
from a standing start.

When the vehicle speed is below 6 mph (10 km/
h) and the shift position is “N” or “P”, the
damping force changes to Large. o
Then about 5 seconds after the transmission 1s
shifted out of “N” or “P”, or when the VEhl‘C]E
speed regches 9 mph (15 km/h), the damping
force returns to the previous level.

6. High Speed Sensing Control

This contre] system works to raise stability

when driving at high speeds. When the vehi.cle
speed is apove 75 mph (120 km/h), the damping
force changes 10 Medium. Then when the
vehicle’g speed drops below 62 mph ( 190 km/h),
the dampjpe force returns to the previous level.
When the gp0rt mode is used, the damping force

does not change.

—— RELEVANT SENSOR —

Vehicle Speed Sensor
Neutral Start Switch

Selector Switch

NORMAL SPORT
Shock Absorber Soft Medium
Damping Force 1 $
Firm Firm

—— RELEVANT SENSOR ——
Vehicle Speed Sensor

Selector Switch

NORMAL SPORT
Shock Absorber Soft
Damping Force $ Medium
Medium
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CONSTRUCTION AND OPERATION OF MAIN COMPONENTS
1. Selector Switch
The selector switch is installed in the center console and is used by the driver to select the damping

force mode.
With this switch, two modes, Normal and Sport, can be selected.

5-\ Normal Mode Sport Mode
- 2. TEMS Indicator

g

This indicator displays the shock absorber damping force condition, and is built into the combina-
tion meter. This indicator is also used as an indicator for the diagnosis and for the fail-safe function.

For about 2 seconds after the ignition switch is turned on, all 3 indicator lamps light up as a check
for burned out lamps.

Shock Absorber

Damping Force TEMS Indicator

Soft = ;f:'r? —=

=2 EEEEE=E q @ =" — )
Medium J
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3. Steering Sensor

This sensor detects the steering wheel turning angle and the turning direction. It is composed of a
steering sensor unit and a sensor disk. The steering sensor unit is fixed on the steering column tube and

has two light emitting diodes and photo transistors. The sensor disk is fixed on the steering main

shaft and turns with it.
The sensor disk includes a slotted disk which has 20 slots around its circumference. The slotted portion

of the disk lies between the two light emitting diodes and two photo transistors, of the steering sensor

unit.

Steering Sensor Unit

Steering Sensor Unit

S Light Emitting Diodes

<>0 and Photo Transistors
o Slotted Disk
OK Slot

Sensor Disk

When the «(eering Wheel is turned, the slotted disk in the sensor disk also turns. Light from the light
emitting d?odes i alternately cut off and passed as the slots pass by them. The photo transistors pick
up the on and off light pattern. The computer senses these on-off conditions, and the steering wheel

turning gpeje and turning direction are detected.

Photo Transistor

Photo From
Transistors Computer
Bliﬂ-:i;fmitling . Ilé:]%?ltliﬂg From
Diode Computer
er
i From
Computer
~ Slotted Disk
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4. Actuator

This device drives the control rod of the shock absorber by means of a motor and is installed on top of
the shock absorber. The motor is a series motor which has a low starting current. This gives it very
fast response to the signals from the absorber control computer, and makes it capable of repeated
operation. The 4 motors, each installed on one of the shock absorbers, are connected in parallel and
all four operate at the same time. The motors are activeted by the computer for about 0.15 seconds at

a time. Also, the computer controls the turning direction of the motors, by reversing its electric
potential output.

Motos Stopper

Solenoid
Solenoid

Motor

Shock Absorber

Pinion Gear ot Clba Control Rod
Sector Gear Stopper stk Absorber
Piston Rod
OPERATION

When the motors are turned by current from the computer, the sector gear is turned by the pinion
gear on the end of the motors. This couses the control rod of the shock absorber which is connected
to the center of the sector gear, to turn changing the damping force of the shock absorber.

When the damping force is changed to Medium or Soft, the sector gear is turned until it comes to the
stopper.

When the damping force is changed to Firm from Medium or Soft, the stopper is attracted by the

solenoid, and the sector gear is turned and stopped at the position in which the stopper engages in
slot (A in the sector gear.

Motor Pinion Gear

{k//‘—\M Sector Gear

/

{

"

' = —Control
Rod

N5t/

(b

{

Slot @& =g | SR

Solenoid

Damping Force Firm Damping Force Soft

“ﬂ}tl[l:iig‘, Foice Meditiin

NOTE: The actuator as viewed from below



SUSPENSION — TEMS

TD-65

5. Shock Absorber

The mechanism and operation of the shock absorber are basically the same as with the conventional
type. It differs from ordinary shock absorbers in that the damping force can be regulated by opening
and closing additional orifices. The piston rod and the rotary valve, which turns as one unit with the
control rod, have the orifices at three levels, as shown in the figure below. By turning the rotary valve,
the orifices are opened and closed, as shown in the chart below, and the damping force is changed in

three stages.

Control Rod

Piston Rod
Rotary Valve

3 N
3
A s A’
i N g
N+
]
N
N
N
N ©
a N3
N )
\ NN
§ N N
] \§ Q
N 3
N N
: R N
M %\ )
: )
199 N
N
§
$
Cylinder
Expansion
Stroke

Damping Force

Contraction
Stroke

Damping
Force : ;
Cross Soft Medium Firm
Section
Rotary Valve
Orifice & W
Piston Rod
Rotary Valve
Orifice B W
Piston Rod
Rotary Valve
Piston Rod
Orifice © i
v

Piston

Firm
Medium
Soft

Piston Speed

Soft
Medium

Firm
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OPERATION

Soft Damping Force

Orifice &) (Open)

Orifice (B) (Open)

All three orifices are open, and oil flow is as shown in the figure below.

FFFTESIITS

FITTTITS

47,

G

FFITTITTITITS

E

Contraction Stroke

Medium Damping Force

( onlat Hf’ﬂ! fli'lff'h{ts

Orifice © (Open)

X Orifice @) (Closed) ]
; Orifice B) (Open) \

Front
PN Control

Rod

Orifice (©) (Closed)

IISTITISI IS

s

Expansion Stroke

Orifice ® is open and orifices @ apq © are closed. Oil flow is as shown in the figure bejgy .

LI

7

l*xpmwinn Stroke
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Firm Damping Force

3)

All three orifices are closed. Qil flow is as shown in the figure below.

LAY A AT STTTT TSNS TSI T ELA ST SASS ST LTT SIS

AL Gz

rorss Z

oA Y

o |

.&\\\\\\\\\\} LH
622z
[

T ITITI ST TIIIIIILS

LT T

Orifice @ (Closed)

Orifice © (Closed)

%

L

s

Expansion Stroke

Contraction Stroke
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6. Diagnosis

By connecting the TEM and E, terminals in the check connector, the steering sensor circuit and the
damping force can be checked.

Results of the check are displayed on the TEMS indicator in the combination meter.

Check Connector

TEMS

Check Connector

h\ 1) Steering Sensor Circuit Check System

i With this check system, the steering sensor and steering sensor circuits’ condition can be checked.
When the Normal selector switch is pressed after the ignition switch is turned on, with the TEM
and E, check terminals connected, if the following results are output in accordance with the
steering wheel position, then the circuit is normal.

T icato
Steering Wheel Position SN S :
Left Center Right |
Turned to the left more than 45°. Blink OFF OFF
Turned to the right more than 45°. OFF OFF Blink
In the straight ahead position. Blink OFF Blink
The indicator will blink once every 1.0 se- 0.5 Sec. 0.5 Sec.
cond.
ON
OFF

2) Shock Absorber Damping Force Check

When the TEM and E; check terminals are connected and the ignition switch turned on, the
actuators’ position can be set at a Soft or Firm depending on the selector switch position. At this
time, the damping force can be checked by rocking the body.

Selector Switch Actuator TEMS Indicator

Differs depending on the steering wheel turning
(@) : :
NORMAL Set at Soft angle (Refer to the table in 1) above.)

| SPORT | Set at Firm All S;Iamps light up.
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7. Fail-safe Function

If an abnormality occurs with the actuator circuit, current flowing to the actuators stops and the
TEMS indicator comes on informing the driver that trouble has occurred.

® When the actuator is shorted.

The center lamp of the TEMS indicator flashes at 1 second intervals for about 30 seconds, then goes
off. Then at that time, the left and right indicator lamps of the TEMS indicator go off.

1 Sec.1 Sec.

ON J_
Q== e

30 Sec.
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BRAKES

TANDEM TYPE BRAKE BOOSTER

The tandem type brake booster is a compact and
extremely powerful unit having two vacuum
chambers (8 inch diameter in the front, 9 inch
diameter in the rear).

Basically, it is built and operates the same as the
conventional 7.5-inch tandem type brake booster.
The air passage connecting the front and rear

variable pressure chambers has been moved from
outside to inside of the piston.

Piston
Return Spring

Circular
Internal
Ring

NO.1 Body

Seal
Body Seal Retainer

| Piston Seal . vaive Sub Assy

Valve Stopper Key
NO.1 Piston

Reaction Disc

O Ring

Plstcm Rod
i Sub Assy, \
i NO.1 Body

! Reaction Disc Case

. . " . | L.ﬂ-.r

Diaphragm

NO.2 Body

NO.2 Body Seal

Air Cleaner
Separator

Bearing

NO.3 Body

NO.2 Body Seal

Air Cleaner Element - -

Boot
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OPERATION

Non-operating State

When there is no force on the valve operating rod, the air valve and valve operating rod are pushed

to the right by the tension of the valve return spring and stop when they makes contact with the

valve stopper key. At this time, since the air valve pushes the control valve back toward the right, the

passage, through which atmospheric air from the air cleaner element enters the booster, is closed. |
On the other hand, the vacuum valve and the control valve are separated, so passage @ leads to

Pdssage (B).

Therefore, both the constant pressure chamber and the variable pressure chamber conduct air and

there is no difference in the pressure in the chambers on both sides of the piston.

Intake Manifold

Valve Return Spring
Air Valve (Closed)

Passage (B)

Valve Stopper Key

Constant Pressure Chamber Variahle Pressure Chamber
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Operating State

When the brake pedal is depressed, the valve operating rod and air valve are pushed to the left to-
gether. As a result, first, the control valve and vacuum valve are in contact cutting off the continuity
between passage @ and ® (the continuity between constant pressure chamber and variable pressure
chamber).

Next, the air valve is separated from the control valve and atmospheric air from the air cleaner element
passes through passage ® and enters the variable pressure chamber. This generates a pressure dif-
ference between the variable pressure chamber and the constant pressure chamber and the pistons
move to the left.

The piston force, occuring due to the pressure difference, is transmitted to the reaction disc via the re-
action disc case. It is further transmitted to the master cylinder push rod and forms the booster out-
put force. The pressure contact area of pistons No. 1 and No. 2, multiplied by the pressure difference
?etween the constant pressure chamber and variable pressure chamber, equals the booster Output

orce,

Reaction Disc

Passage

Air Valve (Opened)
Vacuum Valve (Closed)

Control Valve

OO

Valve Operating Rod

/
(
y, nlmuuumm Passage

b

/4

Constant Pressure Chamber  Variable Pressure Chamber
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Holding State

When the brake pedal is depressed, the force applied on the air valve via the valve operating rod and
the force on the piston, resulting from the pressure difference (between the constant pressure chamber
and variable pressure chamber) will push the reaction disc. Consequently, the central portion of the

reaction disc (portion touching the air valve) is pushed back. If the air valve has a balanced pressure
on it, the control valve will be making contact with the air valve and vacuum valve.

No. 1 Piston

Air Valve (Closed)

Vacuum Valve (Closed)

Valve Operating Rod

Control Valve

Reaction Disc

Constant Pressure Chamber Variable Pressure Chamber
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Maximum Boosting State

When a greater pressure is applied to the brake pedal, the variable pressure chamber will be fully
supplied with atmospheric pressure and the pressure difference applied on the piston will be at maxi-
mum. Any force exceeding this will not have an effect on the piston operation

If the brake pedal is depressed even further, there will no longer be a balance between the reaction disc
and air valve, so the excess force will then be applied on the piston rod

Reaction Disc

No. 1 Piston

Air Valve

<:| Excess Force

Piston R
ston Rod Valve Operating Rod

Variable Pressure Chamber
(Atmospheric Pressure)
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Released State

As pedal pressure is reduced, the reaction disc and air valve will no longer be balanced so the air valve
will be pushed back toward the right, making contact with the control valve and shutting off the vari-
able pressure chamber from entry of atmospheric air. At the same time, it will push back the control
valve and open the vacuum valve.

Conseqummy. the air in the variable pressure chamber will be drawn into the constant pressure
chamber, cancelling out the pressure difference betw:een the two. The piston assembly will be pushed
back to a non-operating state by the piston return spring.

No Vacuum Condition

In this case, both the constant pressure chamber and variable pressure chamber are supplied with at-
mospheric air. .

If the brake pedal is depressed, the valve operat{ng rod pushes the air valve and moves to the left,
making contact With the reaction disc. The n.eactlon disc pushes against the master cylinder push rod
which, in turn, pushes the master cylinder pls.ton. At this time, the air valve also pushes the valve
stopper key fitted in the No. 1 piston, overcoming the tension of the piston return spring, and pushing
the piston assembly toward the left. o

Of course, there is no booster action at Fhls tlmt_?, but since fluid pressure occurs due to the master
cylinder piston being pushed, the brakes will function.

Dynamic Booster Action

During 5 non-ope“’ti“g state, c.iue tf) a clearance beft\‘ween the reaction disc and air valve, booster out-
PUt power will occur to a certain point, regardless of force on .the valve operating rod.

In other yords, the instant the vacuum}v‘alvehcloses‘ and Ehe air valve opens, No. | piston moves to the
left, producing booster output fo‘n.:e Sc; S {One on the operating rod has no effect.
Conse(mently, there 1S little r?attlon or(fe ?n t,“,: op'e;atlng rod. At the termination of the dynamic
action, the reyction disc and aIf va]ve;ja.re " L(_Jm-dbtdw” ——

The force on the valve operat‘mg rod is tlansmltttle tfo the refwt‘:on Idisc, through the air valve. There-
fore, force o the piston rod is the sum of the assist force occuring in the piston and the force applied

to the Operating rod.

Reaction Disc

Air Valve
@éﬂ
: i \AVAYA

0O00O0C

@ w Valve Operating Rod

— e

Clearanee
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BODY

AERODYNAMICS
FRONT SPOILER

1. Description

® A spoiler is installed under the front bumper, further improving aerodynamic characteristics
® The front spoiler is made of Urethane.

Front Spoiler
2. Construction

._1'

/J ﬂr[.mé'ﬁ' '{*rll_{‘('h‘nn

BB’ Cross Section
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UNDER COVER

Through the installation of the spoiler under the front bumper, the engine under cover and the head
lamp protectors. the air flow is smoother and aerodynamic characteristics are improved.

a.  Viewed from underneath the vehicle
Front
| e ———
.-""'-.-._
& 0 0 0 B
——\'\|0_0 0 / ———
Front \ —_— ' Head Lamp
Spoil c J Protector
poiler ™1 53 & . v o 5 A _Q /@
' o 3 Q
o o
Head Lamp
Protector

Engine Under Cover

Viewed from inside the vehicle

Front Bumper

Bie %

Head Lamp Protector

Engine Under Cover

\
Head Lamp Protectoy
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SUSPENSION MEMBERS

Front Suspension Member Rear Suspension Member

1. Front Suspension Member

® The front suspension member is mounteq to the body at four places via bushings and two places
via bolts.

Upper Arm Bracket

Engine Mounting Bracket

N ]
_ Npe—y

Cross Section of Body Mounting Bushing

f
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2. Rear Suspension Member

® The rear suspension member is mounted to the body at six places via bushings.

— Body Mounting Bushing ——
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POWER SEAT
DESCRIPTION

The driver’s seat can be adjusted forward and backward and the seat cushion front and rear can be
adjusted up and down separately through motors operated with a switch.

Also the side support and lumbar support can be adjusted with motors. The side support and lumbar
support mechanisms are the same as in the 1986 Celica (ST 162 Series).

Connecting Rod

Support Link

Side Support Motor
Lumbar

Support Motor

Rear Vertical Rod
Support Pad

Screw Support Bracket

Plastic Nut (for rear vertical)
Screw (for rear Vertica])

Housing (for ge,; -

D

Screw (for seat travel)

Plastic Nut
(for seat travel)

Nut Hold Bracket

Front Vertical Rod

\J
‘ Motor (for rear verticg])
Plastic Nut (for frong vertical)
Screw (for front vertical) Motor (for seat slide)
Housing (for front vertical) Motor Support Bracket

Motor (for front W:ll]i_'i)“
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CONSTRUCTION AND OPERATION
1. Adjusting Seat Travel (Forward and Backward)

CONSTRUCTION

® The Motor (D) , Housing @ and Screw 3 are supported by the Motor Support Bracket (3 and
Screw Support Bracket fastened to the Upper Rail @.

® The Plastic Nut @ is held by the Nut Hold Bracket fastened to the Lower Rail . Also,
the Plastic Nut (@ is engaged with the Screw S .
OPERATION

® When the Power Seat Switch @0 is operated forward (backward), the Motor (D turns via the
Housing @ turns the Screw @, moving the seat forward (backward). The seat travel stroke is 9.4

in. (240 mm).

_Seat Cushion
{0 Power Seat Switch

;
B
. #
,

= - . ( /
FrOI‘ll ‘ - R ' \_‘4_ = g
Forward =)
2 o Backward / !
P Y 1 i C“ rail
F _L. S @) Upper-ra
et— ] F:tlﬁ:%'\_-!
) Motor Support Brack T —
(D Motor
(2) Housing ® Screw |
@ Plastic Nut (@ Nut Hold Bracket ® Lower-ra © Screw Support Bracket il
4 -rai
Side View
i 4) Upper Rail
1
@ Lower Rai

o

® Motor Support Bracket

n.l Lo
o

@ Housing (D Motor— Screw

}‘:_in N Hnm Blm‘.ht‘-l
Top View
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2. Adjusting Seat Front Cushion Height
CONSTRUCTION

® The Motor @ , Housing @ and Screw @ are held by the Motor Support Bracket ® .

® The Plastic Nut @ is held by the Link @ and is engaged in Screw @ .

® Link @ and Link @ are welded to the Front Vertical Rod @ and Link @9 is connected to
Link @ . Link @ is connected to Link @ .

OPERATION
® When the Power Seat Switch @0 is operated up (down), the Screw @ turns and the Plastic Nut
@ travels in direction A- up (B: down).

Therefore, Link @ | via Link @ , turns the Front Vertical Rod @8 so the seat cushion front edge
is moved up (down) via Links @ and @ .

Seat Cushion
@0 Power Seat Switch
9 Link

(® Motor Support
Bracket

@ Housing
Screw v b
@ @9 Plastic Nut
[CA<==ep]
Side View
(9 Motor Support - —
Bracket |
) |
@ 5] o = : 0 j
™ - d |
@ Screw ——— o
i Housing
I
i
@ Plastic Nut /L I'
@ Motor/ |
@ Front Vertical Rod— | L
_ A

_ W'—““E
@ Link— [
o 1o £
(7 Link

Top View
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3. Adjusting Seat Rear Cushion Height

CONSTRUCTION
® The Motor @) , Housing @D and Screw & are supported by the Motor Support Bracket ® .

® The Plastic Nut @3, at the same time as it is supported by the Link @ | s engaged with Screw

@ .
@ Link and Link @ are welded to the Rear Vertical Rod @ and Link @ is connected to Link

@ . Link @ isconnected to the seat cushion.

OPERATION

® When the Power Seat Switch @0 is operated up (down), the Screw @ turns and the Plastic Nut
@ travels in direction C: Up (D: Down).
Therefore, Link @ via Link @ turns the Rear Vertical Rod @ so the seat cushion rear edge is

moved up (down) via Link @ .

({0 Power Seat Switch Seat Cushion

"
.

t
@ i % Down ‘

el

ol \ ) Rear Vertical Rod
\l..-.....,,’.i’—:‘_‘\ 7,/ % ear
1, ] -

@ Housing @ Screw ===

ket @ Plastic Nut
®) Motor SuppOrt Beas C e my @9 Link

Side View

@ Link

@) Link

=r

e

® Motor Support Bracket —

/,/@ Rear Vertical Rod

20 Motor

@) Housing —

|'_.-'. :';.I \?\..\\1\ Ii".. N ut 4 L] n k

Top View
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4. Adjusting Seat Cushion Height (Front and Rear)

OPERATION

® When the entire Power Seat Switch @0 is operated up (down), the Front Seat Cushion Height
Adjustment, mentioned in 2 and Rear Seat Cushion Height Adjustment, mentioned in 3 are carried
out at the same time, and the entire seat cushion moves up (down). The seat cushion height adjust-
ing stroke is 1.2 in. (30 mm) at the hip point.

@0 Power Seat Switch

C.B.

Hip Point

Power Seat Switch

O™
IG. Switch Fuse
Gage

|fl——|['——"

Yo

2 I

Connecter for Power Seat Switch

o0 A - . ] )
ﬂm B ‘ H H
Main Relay {[‘7\ l
C| |D E F G H
]l Motor for  Motor for Motor for J
= Seat Travel Front Vertical Rear Vertic
——— -
Terminals
Switches Operation =TeE Ia |l _EJT?
Front il ]2 L&
Seat Travel Off 8; —0 L
Rear s P e e
Up O—0 e | e
Front 1o
Vertical Off ( r.; -
—1— _[?E\V_n __l-__ O = -0 I
Up o T D——-——-—q:—f
Rear R 70— —f— -
Vertical | Off 5!
'}“ i : == P | 1
L Dews o7 T o Pt Jo




BODY ELECTRICAL SYSTEM — DOOR LOCK SYSTEM

TD-85

BODY ELECTRICAL SYSTEM

DOOR LOCK SYSTEM
DESCRIPTION

® The door lock system in the new Supra is the same system as in the 1986 Celica (ST 162 Series).
Please refer to the New Car Features (Pub. No. NCFOO1U, Section TD-117) for the 1986 Celica.

Unlock Warning Switch

Door Lock Control Relay

Door Lock Control Switch
Door Lock Solenoid and Door Lock Switch

Door Key Switch

Door Courtesy Switch

'--‘-""‘-lq.._‘_‘_-_-_._'_._.——
COMPONENT

Dogy Lock Control Switch

FUNCTION

Through the operation of this switch, a lock signal or an unlock
signal is sent to the door lock control relay.

Door Key Switch

Door Lock Solenoid

Unlock Warning Switch

—

Door Courtesy Switch

—

Door Lock Switch

Door | ack Control Relay

_—

This switch sends a lock signal or an unlock signal to the door lock
control relay when the door key is operated from the outside.

These are solenoids which lock or unlock the doors.

This switch is incorporated into the door lock solenoid and detects
when the door is locked.

This switch detects when the key is inserted into the ignition key

cylinder.

This switch detects if the door is open.

e —

This relay sends current to the door lock solenoids in accordance
with the signals from the switches. (Current is sent in opposite direc-

Ko 1_\“]1”“11“,5 on wheihefr the door is being locked or unlocked.)
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Main Switch with Power Indicator

Clutch Switch (M/T)

CRUISE CONTROL SYSTEM (CCS)

Actuior’/—/

Vehicle Speed Sensor

Parking Brake Switch
Neutral Start Switch (A/T)

CCS Computer Stop Light Switch

COMPONENT

FUNCTION

Vehicle Speed Sensor

P |
CCS Computer

Actuator

Control Switch

This is mounted on the speedometer driven gear and produces pulse
signals. The cruise control computer detects vehicle speed by
sensing the pulse frequency.

Receives signals from each sensor and controls total CCS functioning.

This is controlled by the CCS computer, to increase Or decrease the
throttle valve opening angle.

This is used to control the CCS when setting the vehicle at a desired
cruising speed or resetting it at another cruising speed, and to cancel
the CCS.

-

Main Switch with Power Indicator

Stop Light Switch

Parking Brake Switch

Clutch Switch {FJ’ | \

Neutial Start Switch (A/T)

This is used to connect the CCS to the power source.
Lights up when the main switch is ON, indicating that power is being
supplied in the system.

Supply CCS release signals




TD-88

BODY ELECTRICAL SYSTEM — CRUISE CONTROL

SYSTEM

WIRING DIAGRAM

Stop Light Fuse

OO
Ignition Fuse

ﬁ

For Taillight
Control Relay

Hlumination

._l
oL 5

[ndicato
®
()

Control Switch

CCS Computer

Clutch Switch
(M/T)

Stop Light
@ Stop Light @
Switch -
Main Switch (o) (1)e"%(2) Actuator
0@ Q0D
S é) :4} l; Co-tol

NeutralStart
Switch (A/T)

O,

~ MAJOR CONNECTORS

Rheostat

Cruise Control Computer

Parking Brake
Indicator Lamp

Parking Brake Switch |

o For ECT ECU

7171615 ._.43"42'

171 416|15 (14 (13 {1211 10

Control Switch

Stop Light Switch

Actuator Main Switch

g

Clutch Switch

[> | 1]

]2 2]
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OPERATION

. L - .
The construction and operation of the cruise control system is the same as previous systems |

(Basically, it is the same as that on the 1986 Celica ST 162 Series.)

Main Switch

@® Even though the Main Switch is in the ON position, if the Ignition Switch is turned off, the Main
Switch goes off at the same time. When the Ignition Switch is turned on again, the Ma,in Switch

remains off.

Power Indicator

¢F
<

Main Switch Assembly

OPERATION

1)

2)

Main Switch ON ,
® With the Jgnition gwitch ON, if the Main

Switcp s tumed ON, Terminal AP is
grounded P Terminal @ through the
On Switch, Off switch and Relay Coil.

Gwitch goes on and current
minal @

ent is flowing through
hrough D, €ven if the
eparated from the On
ON. (Self-hold Circuit)

amp Lights up.

® The Relay

flows to Ter
Also, since Curf
the Relay Coil t
Relay Switch is S
switch, it remains
The Power Indicator L

Main Switch OFF

® When the Main Switch is ON, if the Off
Switch is pressed, the current flowing
from D, is cut off and the flow of cur-
rent to the Relay Coil is stopped, causing

HH.. Ml““ Switch goes off.

® Also, when the lginition Switch Ik HH\\N\
OFF, the Relay Coil is no longer L'll?ll}.‘,iﬁ-t'
and the Main Switch goes off.

Connector for Main Switch

N Relay S/W CcCS
Computer (+B)
Light Control Relay

[llumination
Rheostat

CCS Computer

Relay Coil

CCS
Computer (+B)
= Light Control Relay
OF!I'-‘..,_‘Q 8 [llumination
SIW [ §§ 5 Rheostat
5%

D; _{_?\{"’ CCS Computer
Li{uln\_i‘:\f—_‘@f —1
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SUPER MONITOR SYSTEM
DESCRIPTION

@ A fluorescent display capable of displaying up to 8 digits is used. It can display figures and alphabet
characters as well as symbols.

@ In ordinary use, this system monitors the following items.

1 Clock 5 Average Fuel Consumption

2 Calendar 6 Possible Travel Distance

3 Stopwatch 7 Amount of Fuel Used

4 Timer 8 Distance Remaining until
Maintenance

® This monitor includes an engine oil maintenance warning function which informs the driver that it
1S time to change the oil by a display and an alarm.

® The monitor also displays numerically the diagnostic codes sent from the TCCS ECU and ECT Ecyu
v}? (A/T models only).
Display and Control Switch

" an 123 24)

Control Switch — N

SF.ECT /INPUT SE E
) SUPFR MOMNTOR

- s o)
|

SF].[‘-(‘T B”H”” / { L,""t Button

A\

INPUT (H ) Button INPUT (M) Button
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CONSTRUCTION

Wiring Diagram

EFI Relay
EFI Fuse
—O/U'—
111
IGN Fuse
Ignition S/W
ON ECU-IG Fuse
N O
@ CIG Fuse .
ACC 0 Engine
Ground
Taillight Control Relay TATE T —®= Check Engine Lamp
D—E—o/o-—
TN Light Control
S/W Supper
Moniter
Computer
Speed Sensor
| 14)
ECT ECU
= (A/T)
Super Moniter
_J__ Control Switch Assy.
T OD Main S/W (A/T)
Battery
| —0—0 =
"|-' Display Lamp Assy. __S —
17
@ 0 —— ] ) ] OFF Switch {AIT)
_L.__ _|_ Igniter © Terminal

Engine Ground Bod_y Ground

20{19 18 (17 15 I—l‘i.’- 10

Connecter tor kill'ﬁk‘\ M%‘n\“l'ﬂf Computer
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OPERATION
1. Clock

DISPLAY

@ Press the ““Select” button to display ““Time”.
@ The time is displayed in a 12 hour cycle, with
AM or PM indications.

SET AND RESET

p

P10

Operation Operation Button Display (Example)
Press the “Select” button to display “Time” . (&1 [0 AM 12:34
SELECT INPUT SET
Press the “Input (H)” button and input the hour.*! ] R PM 3:34
SELECT INPUT SET
Press the “Input (M) button to input the minutes.*! _
Setting is completed. (It is not necessary to press the “Set” 1 [=] ] PM 3:45
button.) SELECT INPUT  SET
*1: While the button is being pressed, the hour or minute changes rapidly.
@ Setting the Correct Time
r —
Operation Operation Button Display (EXEmple)
Setting the correct time is accomplished using the “Set” AM 12: 20
button. If the minutes display is 0 ~ 29 min., it subtracts 3
minutes to “00”.
i isplay is 30 ~ 59 min., it adds minutes up L[ il + 00
If the minutes display is min., SELECT INPUT SET AN
to 00" 12:34
PN 1: 00

2. Calendar
DISPLAY

® Press the “Select” button to “Calendar.”

® The year, mon¢h and day are displayed.
® The year disp]ay is the last two digits of the cur-
rent year,

Example: 1986 - 86, 2000 —~ 00

L

HEEE

4

AE ]

b

e [
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SET AND RESET

Operation Operation Button Display (Example)
Press the ““Select” button to display “Calendar.” E3l CALENDAR
(For the first 1 second only, the word “Calendar”is displayed.) T G 86—1— 23
CHANGE ?
Press the “Set” button for 1 second or longer. .o
SELECT INPUT  SET READY
Release the “Set” button. [ 00 DO F 86—1—23
SELECT INPUT SET
Pres « » butt i *1 (] ] ] 'y
ress the “Select™ button and input the year T et BT 89-1-23
Press the “Input (H)” button and input the month.*! L] M1 [] 89-8-23
SELECT INPUT SET
Press the “Input (M) button and input the day.*! ] L] 89-8-31
SELECT INPUT SET
“ " : UK
Press the “Set” button to complete the input. 3
1] [M] CALENDAR
SELECT INPUT SET L4
89 -8 -31

*1,

3. Stopwatch

DISPLAY

@ Press the “Select” button to display “Elapse”.

® Timing yp to 99 hrs., 59 min. and 59 sec. in 1
second units is possible. After 99 hrs., 59 min.,
and 59 geconds, has the display returns to 00 hrs.,

00 min, and 00 sec.

SET AND RESET

While the button is being pressed, the year, month or day changes rapidly.

EJ‘EJEEJDD
XN EG

R

Operation

L

Press the “Select” button to display “Elapse”. (For the
first 1 second only, the word “Elapse” is displayed.)

Press the “Input (H)” button to start the stopwatch.

Press the “Input (M)" button to stop the stopwatch.

Pressing the “Set button rese(y the stopwaltch.

|

Operation Button Display (Example)—‘
o) Ej ELAPSE
SELECT INPUT SET 00 . nn . Uu
(] [m] [ ] .M -
SELECT INPUT  SET 00:01:23
() (] [ (] 01:23:45
SELECT INPUT SET
CAO OB | g0

INPUT

5F 1

SELECT
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@ While the stopwatch is running, even if other displays are selected, timing (or the stopwatch stopped

state) continues.

@ Even when the ignition switch is turned off, timing (or the stopwatch stopped state) continues.
@ When the stopwatch is stopped with the “Input (M) button, if the *‘Input (H)” button is pressed
it resumes timing. (However, this can only be done when the stopwatch is displayed.)

4. Timer

DISPLAY

® Press the *“Select™ button to display “Timer”.

® The timer will operate in 1 minute units from 1
min. to 24 hrs. and 59 min., displaying remaining
time.

® When the remaining time reaches 0 min., an alarm
sounds and an alarm display, “TIMER” flashes on
the display.

® The alarm sounds for I minute.

@ Even if the ignition switch is off, the alarm will operate.
@ If a button (any button is OK) is pressed during the time the alarm is sounding, the alarm will stop.

SET AND RESET

Operation

Press the “Select” button to display “Timer.”

Press the “Set” button for 1 second or longer.

Release the ““Set’ button.

Press the “Input (H)” button and input the hour.*'

Press the “Input (M)™ button and input the minute.*'

If the “Set” button is pressed, operation of the timer will
start.

(For the first 1 second only, the word “TIMER is displayed.)

]

Operation Button

TIMER
SELECT INPUT SET 00 : 0p
S CHANGE 7
1] [m]
SELECT INPUT SET READY
E— _'__'_—-_-_-_‘—-—-________
[ g Lk 00:: 0
SELECT NPUT SET
_._____'_______—-——"_‘—-—-—-._____‘_______‘
] v [ 2:00
SELECT INPUT  SET B (e
) () 3 ] 2:3
sELECT INPUT SET |
0K
[ [ 4] B2 \ 4
SELECT INPUT  SET TIMER
\ 4
2:34

Display (Example)

*1: While the button is being pressed, the hour or minute changes rapidly.
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5. Present Average Gas Mileage

DISPLAY

@ Press
@ After resetting, the present average gas mileage is
displayed in 0.1 mile/gallon units.

@ After resetting, the present average gas mileage
value is calculated after the vehicle has traveled

RESET

the *“Select” button to display ‘‘ECON-
OoMY.”

DIIIIIID

328 ft. or more. Therefore, the display up to that point will read “0.0 MPG.”

- —

Press the “Select” button to display the Economy display.
(For the first 1 second only, the word “ECONOMY™ is dis-

played.)

Press the “Set” button for | second or longer.

Release the <“Set” button, Resetting is completed,

Operation Operation Button Display (Example)
ECONOMY
(=) 00 &
SELECT INPUT SET 45.6 MPG
RESET ?
SELECT INPUT S
0K
[ 00 GO r ROOREMY
SELECT INPUT SET 0.0 MPG

6. Possible Travel Distance

DISPLAY

@ Press the “gelect” button to display “Range.”

® If reset when the tank is filled up with fuel, the dis-
tance which can be traveled on t.he fuel remaining
is displayed in 1 mile units asa criterion,

HEHE
EEO

RESET
ﬂ—'_‘——\_._‘_____ m———
Operation Operation Button Display (Example)
I Pl i e S
Press the “Select” button to display Range. (For the first (v ] [ HA,%;E
I second only, the word “RANGE" is displayed.) SELECT DIFUT $kT 123 MILE
S ————— —ee— ——
Press the ““Set™ button for | second or longer. (] [w] [m] HEiT ?
{ SELECT INPUT SET 0K
Release the “Sei™ button. Resetting is completed. ‘| [ [H] [(M] L] RAN*GE
l SELECT INPUT  SET 283 MILE
| =

NOTE:

HDHD
N

Be sure to reset this function when the tank is 1:\\-\.\
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7. Amount of Fuel Used

DISPLAY

@ Press the ““Select” button to display “Consume.”
@ After resetting, the amount of fuel used is dis-
played in 1 gallon units up to 999 gallons.

’E]D
JHEAOEUL

RESET
Operation l Operation Button Display (Example)

Press the “Select” button to display “Consume.” CONSUME

(For the first 1 second only, the word “CONSUME” is dis- [M] i

played.) SELECT INPUT SET 123 G

Press the “Set”” button for 1 second or longer. ] O] RESET ?
SELECT INPUT  SET 0K

Release the “Set™ button. Resetting is completed. ) [EH:I- GON'S’UME
SELECT INPUT SET 0G

8. Distance Remaining Until Maintenance

DISPLAY

® Press the “Select” button to display the distance
remaining until maintenance.

e If this function is reset at the time the engine oil is
replaced, the distance remaining until engine oil
maintenance is displayed in 100 mile units, up to a
maximum of 10,000 miles, taking into considera-
tion the severity of the conditions under which the
engine is run.*!

® After the display at right is repeated 3 times, the
display changes to the clock display.

RESET
P

NOROnoAD
ImROREED -

Operation

—

?ress the “Select»
g until mainten,
“ENG OlL“
800 M i
“TO CHG

—

button to display the distance remain-
nce.

is displayed for ].5 seconds

displayed for 2 seconds.

'is displayed for 1.5 seconds.

Preg Qe
s the “Set” hut1on for ] second or longer.

button, Resetting is completed.

S

—\-_‘—‘\_‘__’—-_‘\-_—_'_'_'__-_'__—_'___,_
Release the “Sepn

 —
{ Operation Button Display (Example)
ENG‘UIL
][] 800 M
SELECT INPUT SET
TO CHG
?
[ [ O] £ REEY
SELECT INPUT  SET 0K
ENG OIL
(1] 0ad e 10000 m
SELECT INPUT SET T0 CHg
A
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*1: Severe conditions are when the engine speed is 2400 rpm or greater and when the intake air

n manifold vacuum is 7.1 in.Hg or lower.

NOTE: @ When the distance displayed by the Distance Remaining Until Maintenance function is
reset, it can be used as a criterion for determining how many miles can be traveled before
the engine oil should be changed under the present driving method condition. Therefore,
as shown below, the method of subtacting the distance remaining will vary depending upon
driving conditions, use environment, etc.

If driving conditions become more severe.

&

The distance subtracted from the display will increase.

If driving conditions become less severe.

$

The distance subtracted from the display will decrease.

@ When the engine oil is replaced, be sure to reset this function.

9. Engine Oil Warning

Q When it is time for the Cﬂgine oil to be changed, : -—
the driyer is informed by the display (at right) and D ﬂ a D D
an alarm (Displayed for 2 seconds)

® The W ; will be displayed each time the igni-
arning
tion switch is turned from LOCK to ACC until the

Warni‘n 1 eset‘ . H :: E
e g s | npoos

Warning i given. The second time and thereafter,

Repeated 3 times

When the warning is displayed, the alarm will not (Displayed for 2 seconds)
SOuhd‘ - 3 f
® Whey, any button on the monitor is pressed during the warning, the warning is cancelled. However,
Since it iy not reset by this operation, the warning will be displayed again the next time the ignition
S

SWitch jg turned from LOCK to ACC.

€Setting of the warning is accomplished by resetting the Distance Remaining Until Maintenance
functiop_ : o
The engine oil warning operates under the following conditions.

ce has reached 0 miles,

P When the Distance Remaining Until Maintenan

or
P When 365 days (1 year) has passed since the Distance Remaining Until Maintenance was reset.




TD-98 BODY ELECTRICAL SYSTEM — SUPER MONITOR SYSTEM

10. Diagnosis Mode

@ The monitor displays diagnostic codes sent from the TCCS ECU and ECT ECU.

@ Diagnostic codes are recorded in the Super Monitor an
code is displayed at intervals of 4 seconds.

1) Diagnosis of TCCS and ECT

d if a diagnostic code is sent, the recorded

Operation

Tum the ignition switch ON.
Press the “Select” button and display “CALENDAR”.

Press the “Select” button and “Input (M)” button simul-
taneously for 3 seconds or longer. After 3 seconds, “DIAG”

is displayed.

Operation Button Display (Example)
- e
SELECT INPUT SET 86 —-1-23
ERROR
SELECT INPUT SET DlAG

Press the ““Set’” button for 3 seconds or longer.
After 3 seconds “ENG— ” is displayed.

Then, after 5~20 seconds, the diagnostic code is displayed.

After the TCCS diagnostic code is displayed, it is followed
by the ECT diagnostic code display. ‘

ENG —
] =] ] & ¥

SELECT INPUT SET ECT -

NOTE: e If the diagnostic code display is “ENG — OK”,

it means the TCCS system is normal,

@ If the display is “ECT — OK” it means the ECT system is normal.
@ If the display shows a “— 00" code lock at the table below to locate the trouble.
@ If the Ignition Switch is turned to the “START” position while in the diagnosis mode  the

wrong diagnostic code could be displayed.

___.—l—'—'_'____'__———______-__—_—.
Code Possible Cause
—-_‘_-_‘_‘_H"\‘—-—-_____-—-—'
e A broken wire in the wire harness between t_he TCCS Ecy and
ENG — 00 the Super Monitor Computer, or a short circuit.
e The TCCS ECU is broken down.
B — _‘_\_‘_\-‘“—‘"—‘——._.—-—"'
e For vehicles with manual transmission- e e
ECT — 00 e A broken wire in the wire harness berttwceif:uitt e ECT Ecy and
the Super Monitor Computer, or sho '
et} e The ECT ECU is broken down.
S|
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2) Diagnosis Mode Cancel

® If any of the following conditions exist, the diagnosis mode is cancelled.
b If the Ignition Switch is turned Off.
b If the vehicle moves. (When more than 3 vehicle speed pulses have been detected.)
 If any button other than the “Set” button has been pressed.

® As the diagnostic mode is canceled, the diagnostic codes stored inside the super monitor are erased.

11. Back-up Function

® A back-up battery is built into the Super Monitor to prevent the data stored in the Super Monitor’s
Memory from being erased when the main power supply is disconnected.

® If the main battery is disconnected, the super monitor’s power supply is automatically switched to
the back_up battery.

® When the main battery power supply is cut off, the display values at that time are stored. When
power j iestored the display will show all information as it was before power was cut off.
15 *

® The djgenostic code memory is cleared when the power supply is cut.
agn
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THEFT DETERRENT SYSTEM (USA Only)
DESCRIPTION

® The Theft Deterrent System adopted for the new Supra fanctions the same as in the 1986 model
Cressida.

@ The following items have been added to the Theft Deterrent System which were not included in the
Theft Deterrent System in the previous Supra.

» An under-hood sensor switch was added to detect unauthorized opening.
» A Starter Cut System was added.
» A security indicator lamp (red) was installed in the combination meter.

NOTE: The above 3 items have already been adopted for the 1986 model Cressidg

Engine Food Sensor S/W 1G. S/W

Light Retractor Relay Starter Relay

Key Unlock S/w

Door Lock S/w

D
©or Lock §o1enoid

N |

Theft Deterrent Horn ) 2

Clutch Start S/W \/

Rear Hatch Key Ung SV
oc

Theft Deterrent Computer atch Courtesy S/W

Rear H

Indicator Lamp




BODY ELECTRICAL SYSTEM — THEFT DETERRENT SYSTEM TD-101

WIRING DIAGRAM

Radio No. 1 Fuse
——ONO—

Clutch Start S/W
(M/T only) Starter Relay

— *1 M/T: To Starter
a/ﬁ 4111 A/T: To "N Start S/W

="}

*1

o0
Ignition S/W _L
ST CIG Fuse /J 8; [ =
ACC y

e Q) £ Rear Hatch Courtesy S/W
B

Engine Hood Sensor S/W

d Door Lock S/W (R)
6

Door Lock S/W (L) l—-_--

Horn Fuse

Horn Relay
oo
1LY
\J
Theft Deterrent Horn

S
o
£ ¥y h 4
=
00 £ <
T = It _Qz> § M
™ 5 3
7 = 2 = = 3
= I i i) o =
= g T o ) ) 5
= £ = -l ‘D -8 (=]
=] Retract e \ = B - B Ao
oo} ty o [= ) o
Control 3=} o3
Relay Bn j\_ Awn
Key Unlock S/W (R) = =

2
QB\—W—@&!-—_L

Indicator Lamp -
(Combination Meter)

Rear Hatch Key
Unlock S/W

Connector for Theft Deterveitl \I\m\.\mlﬂ
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AUDIO SYSTEM
DESCRIPTION

® Bass-reflex type box speakers were adopted as the front and rear speakers in all models.

® A diversity system radio antenna was adopted. (A radio with cassette player is a set option.)

SPEAKERS

Front Speakers

1. Front Speaker
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DIVERSITY ANTENNA SYSTEM

® This system uses the Pole Antenna (AM/FM) mounted in the right rear Quarter Panel and the Glass
Antenna mounted in the lower part of the rear window glass (Exclusive FM). A select circuit built
into the radio continuously selects the antenna which antenna is receiving the best signal. This
reduces Multipath and Static when receiving FM broadcasts.

Glass Antenna (Exclusive FM)

Pole Antenna (AM/FM)

Radio

/ Speaker
e
Pn
e —

Select Circuit

Due ; acteristics of FM waves, when they hit a building or q mountain, etc., they are re-
flecte g the ci;f!f aves from the broadcasting station and reflected waves gre picked up at the same
1 -adio e ; ; ;
AP, Jt'f ra f? il occur due to the difference in arrival times and as a result, noise will be generated.
» distortiol

Statie

If Fy o, ass through @ place where there are obstructions such as buildings, the waves will not
aves
reach ; P

y and the result will be noise that interrupts the sound.
e antennd,

Multipath
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® The diversity antenna system has the following effects.

» Improved Antenna Directivity
Since radio waves are being received by 2 types of antenna (pole and glass antenna) which have

differing directivity, the antenna directivity is as shown in the figure below and the radio’s

sensitivity is improved,

Pole Antenna
Directivity

Directivity with the
Diversity Antenna

Front

Glass Antenna
Directivity

» Space Diversity Effect
Even if the radio waves reaching one antenna are weak, it is highly unlikely that the radio v aves
a

reaching the other antenna will be weak at the same time.

Therefore, the system selects the antenna which has the strongest radio waves entering cp, .

antennas at the “Antenna Select Level” as in the graph below. This increases the antenng, nglng
sensi-

tivity and prevents the generation of noise.

T Diversity Effect
= 2
® g
S &
o
(7]
a
-
=
~=—Antenny

o Se
; lect Level
&

e

=

* Noise Generation Points

Vehicle Movement

e [iversity Antenna Radio Wave Strength
Pole Antenna Radio Wave Slrenﬁlh

- rFIr .ﬁ;':'[fffl;.:'Hurn"}f Hf:f!.JT.“ ilc‘J"a-w Stlcllglh

e e o, e T T &
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VENTILATION AND HEATER
DESCRIPTION

The following improvements have been made in the ventilation and heater system of the new Supra.

» By reducing the resistance to air passing through the heater unit, the maximum air flow volume
was increased and the dynamic ventilation performance was improved.

ted to improve operability.
» A push-button type heater control was wdap ¥ o

P Side defroster nozzles were mounted in the top of the door trims, improving the defrosting of the
ide defroster
Slde window glass‘

Side Defroster Nozzle

' Side Defy
Push-biitton Type Heater Control Panel oster Nozzle
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HEATER UNIT AND AIR DUCT

@ The position of the heater core has been changed to reduce resistance to air passing through the
heater unit.

Air Mix Control Damper Air Mix Control Damper
(Max Cool Position) (Max Cool Position)

Heater Core

Heater Core

New

Previous

. i . i heater unit, i
® By changing the position of the air flow cont'rol damper in the even in the H&at —.
or the Def mode, warm air is blown from the side ventilators.

Heater Core Heater Core

i Defroster
__Irf’/
— =
|(P\'§a Heater ‘ \7
‘—_’7 _'-:_"’% Side/\a’entilator / G QJ) gld\e
./ ‘\‘ j.+--+- \ -+"+—- } \ Ventilator
Side Ventilato, Side Vem}lamr Heater  Defrogyq,

Air Flow Control Damper

Previous pr
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Operation

® The position of the air flow control damper and vents in use in the various modes as well as the pro-
portion of the air flow in each mode are shown in the illustration and table below.

Qutside Air Recirc/Fresh
Control Damper

Inside :__I\ Iqside
Ai.l' \ S ’, Air

u_ .. Defroster, ()

' %\HLL o . |
@

= Defroster, @
r-
Air Flow Control Damper : | f
i..___ ® @
[ 4 oFk

Air Mix Control Damper

Heater Core

¢

Blower Motor

Air Flow Control Damper

L

ampel‘
ShutD J i % J L mmefp- Heater, © or
Shut hut Rear Heater, &
Damper \ Damper
i entilator, ® Center Side Ventilator, B
Side V
Ventilator, @
Lower Ventilator, ©

%0] Vent in Use and the Proportion of Air Flow to it *!

Mode Damper Position A B C D,E F G
v oy | 0©@ () Ojoel-=]~-|-
e g 0021010000 0
o | @ © @ | — O o ()]0 o
i I E— el T NS
Def @7 ® ® 6 ‘*_ O O LO O

Optional In this mode, vent temperatures are automatically controlled and
- the air flow mode is automatically changed between the Vent
0 and Heat modes. Therefore, the air flow proportions are the same
& %2
as those for Vent ~ Heat above.
| (R ... S -
!he size of the cicle indicates the proportion of air tow.
Operation of the Auto mode is the same 45 i the 1986 Celica




TD-108 BODY ELECTRICAL SYSTEM — VENTILATION AND HEATER

HEATER CONTROL PANEL
@ A push-button type heater control was adopted for all models and RECIRC/FRESH control, air
flow mode control and temperature control are operated by the various servo motors.

@ Although the basic construction and operation are similar the push-button type heater control
adopted in the 1986 Celica, the heater control in the new Supra differs in the following points.

B A push-button type switch was adopted for temperature control. Also, the set temperature is
displayed digitally.

P An indicator lamp is under each push switch, which allows better identification of the switch
currently being operated.

-

J

’
N

I W

A/C (=G} QAuro ||
===_T=mn

OFF || Lo M HI 8 V A

7 V.

Indicator Lamp Set Temperature Display Temperature Control Switch

Set Temperature Display

@ The set temperature is displayed in Fahrenheit (Centigrade in Canada) by a two-digit LED
(Light Emitting Diode).

® Display characters are shown below.

- =Ny
1A IHEETEEL

Temperature Control Switch
® The set temperature can be changed by +1°units within a range of 65°F~85°F (18°C~32°().

® When the switch is held down for an extended period, the set temperature changes by +]° each
0.4 s€conq.

Up Switch




BODY ELECTRICAL SYSTEM — VENTILATION AND HEATER TD-109

SIDE DEFROSTER NOZZLE

® The side defroster outlet is located in the top of the door trim to improve defrosting of the side
window glass when the defroster is operated.

Side Defroster Nozzle

N

-

S0\
|

==

- CJ

-

Door Trim

Side Defroster Duct

Inside of the Left Front Door Trim
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TD-110 BODY ELECTRICAL SYSTEM — AIR CONDITIONER

AIR CONDITIONER
DESCRIPTION L

@ The automatic air conditioning system has improved usability.
Its basic construction and operation are the same as that of the 1986 Celica.

® In order to maximize the cooling performance of the cooler condenser and engine when the air con-
ditioner operating, an electrical fan was added on all models. ‘Also, a relay is used to lower the
utilization rate of the electrical fan, reduce noise and prevent running the battery down.

® A dual pressure switch was adopted which senses abnormalities in the refrigerant condensation pres-

sure de-energizes the compressors magnetic clutch, protecting the compressor from damage. (The
same as in the 1986 Celica)

LAYOUT OF FUNCTIONAL PARTS

| ® X @
f -
Front
| = l__ @&
* 1 N ] >
|
L = vangy -
| @ vt
)
Engine
5 ®
(TM-GE)
@ {1
|
= (N
_,
= i
o) SR ([ ====
| oo
@ ’-a 'g' )
)
@ @9
Engine Room Interior
(1) Ambient Temp. Sensor ) Blower G0 Heater Unit
@ Receiver Tank @ RECIRC/FRESH control @ Air Flow Mode Control Servo
@ Condenser Servo Motor Motor
(4) Electricg] Fan Relay 3 Sunlight Sensor @) Relay Box
(5 Magnet Clutch Relay @4 Expansion Valve @3 Coolant Temp. Switch
@ Electrical Fan i3 Cooling Unit @3 Air Mix Control Servo Motor
fi} Compressor @ Program Switch
@ Dual Presgyre Switch @ Aspirator
@ Water Valyve @ Heater Control Panel
ﬂ_() High Pressure Switch ﬂ In-caj l';'I,HJL' Sensor
| ]
!_ i S




BODY ELECTRICAL SYSTEM — AIR CONDITIONER

TD-111

Solar Sensor

h>

Ambient

|

In-car
| Temp. Sensor

WIRING DIAGRAM

Tail Light Relay

Heater Control Panel

Temp. Sensor

O O— o
'_.4 Tail Fuse —
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Electrical Fan Motor Fan Relay Rheostat =
Lo 0|
1G
= =T Magnet Clutch Rela
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= =< o ACC
B
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TD-112 BODY ELECTRICAL SYSTEM — AIR CONDITIONER

OPERATION
1. Electrical Fan System

A suction type electrical fan has been mounted behind the radiator to improve the cooling perfor-
mance of the cooler condenser and the radiator.

Also, a high pressure switch was installed. This switch lowers the utilization rate of the electrical fan,
reduces noise and prevents the battery from running down.

Electrical Fan Assembly

18.0 kg/cm? 2
N
vEp 14.0 kg/cm? -
Operation of High Pressure Switch
2 Dual Pressure Switch
A dual pressure switch, which combines the functions of the high pressure cut switch anq t
pressure cut switch (for detection of gas leakage) has been adopted. If a malfunction Oceyy h.e low
cooling cycle, this switch stops the compressor, S in the
Com
2.1 kg/em? ON Tressor
Diaphragm _\

Moving Contact
(for Low Pressure)

Compressor OFF 2.35 kg/em?

Operation Low Pressure

]/l — (for High Pressure) Compressor ON 21 kg/cm?

Terminal —

_Compressar

—

—

;1] kal‘-"'}
Dual Pressure Switch

Operation High Pressure
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AP-2 APPENDIX

IDENTIFICATION INFORMATION
VEHICLE IDENTIFICATION NUMBER

The vehicle identification number is stamped on the cowl panel.
This number has also been stamped on the manufacturer’s plate, vehicle identification number plate
and certification regulation plate.

@ Vehicle Identification Number Vehicle Identification Certiﬁc‘?tion
(B) Manufacturer’s Plate © Number Plate Regulation Plate

ENGINE SERIAL NUMBER

The engine serial number is stamped on the engine block as shown.
TM-GE Engine




APPENDIX AP-3

VEHICLE LIFT AND SUPPORT LOCATIONS

4

JACK POSITION -
Center of engine mounting center member

Front ..-++'""+-
Rear ...-+trt+ - Jack up support of rear floor pan
PANTOGRAPH JACK POSITION ) O

SUPPORT POSITION

Safety SN & oo v s v on ss sve wonn
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AP-4

RELAY LOCATION
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Fuel Pump
Control Relay

Door Lock Control Relay

Headlight Cleaner Relay

i ! J/B No. 2

- - EFI Main Relay
L |
I\
U N

.' Condenser Fan Relay

<5

)

\N

Magnetic Clutch Relay

Auto Antenna Control Relay

4 /_//
/, L

Yo TEMS Computer

Rear Wiper Relay

Ligh Failure Sensor




AP-6

APPENDIX

MAJOR TECHNICAL SPECIFICATIONS

P Areca USA CANADA r
Body Type Liftback p S
Grade GT
Model Code MATIL-BLMVFA MATOL-BLPVFA MATOL BLMVFE MATOL BLMVFE
Engine Type TMGE -_— =y S
Valve Mechanism DOHC -—_— _— _—
Piston Displacement cu.in. (cc) 180 (29 54) — — -—
2 | Compression Ratio 9.210 1 - ki —
£ | Carburetor Type EFL — = -—
Fuel Octane Number RON 9] - — -—
Max. Output (SAE-NET) Kw/rpm 200/6000 - -_ a—
Max. Torque (SAE-NET) Nem/rpm 185/4800 - -— ==
9"'3 Banery Voltage & Amp.  hr. 12-70 -— -— =
550'2' Alternator output Watts 840 e~ = =
£ | Starter output kw 1.4 - -— =
Max. Speed mph (Km/h) 129 (210) - - — ==
Max. Cruising Speed mph (Km/h) 106 (1700 -— s ——
- N ) 0o I0Km/h sec. 79 8.9 79 89
| Acceleration
| 010400 m sec. 15.9 16.5 15.9 16.5
! Fuel Tank Capacity gal. (Imp.gal..2) 18.5.(15.4, .70) — — -—
g City Mode ¢/ 100km *1 #1 - —
g Fuel Consumption Highway Mode £/ 100km #1 #1 == —_
| 3 Combined £ 100km 1 #1 — = =
I = 1st gear mph (Km/h) 33.0 (53) 37.9 (61) 33.0(53) 379 (61)
:I 2nd gear mph (Km/h) 57.2(92) 69.6 (112) 57.2(92) 696 (112)
R Max. Permissible Speed | 3rd gear mph (Km/h) 85.1(137) - 85.1(137) —
| | 4th gear mph (Kmfh) —_ —_— — —_
i 5th gear mph (Km/h) s = = -
| Max. Grading Ability tan @ #1 #1 s #1 #1
| Transmission Type W58 A340E W58 A340E
| In First 3,285 2,804 3.285 2.804
| In Second 1.894 1.531 1.894 1.53]
r Transmission Gear Ratio L 1.275 1.000 1.275 1.000 —_
| In Fourth 1.000 0.705 1.000 0.705 R
In Fifth 0.783 — 0,783 =
‘ In Reverse 3.768 2.393 3.768 2,393
| Differential Gear Size in. 8" -—_ -— -—
Differential Gear Ratio 4,300 - J— Faut
2|, Front Double Wishbone — — —
,E Huspension Type Rear Double Wishbone -— -— -—
- Front Ventilated Disc -— -— —
1 Beake Type Rear Ventilated Disc -— j_-—___j-:\\“—'—"’
| Brake Master Cyhnder Type Tandem — _‘__'____..__.:__________—_____:_M—-—--
Brake Booster Type & Size in Tandem, 8" + 9" —_— ____.___—_:______.___'———_____:‘-_.___q_\tﬁ_—';
Steering Gear Type Rack & Pinion e ________-—_"______._._——-_.______“':N‘_H_-_.—.‘
Steering Gear Ratio (Overall) 16.5 -— ____.___:_________________:._\‘-___#J
Tire ft.(m) 17.7 (5.4) — = 5
Mip, Tuenigg Radits Bodsy ft. (m) 19.0 (5.8) — ==l -
i Length_ in. (mm) 181.9 (4620) v I S
Overall width in. (mm) 68.7 (1745) _‘______—:'___'_‘_‘__-_'_;_—'_-_-—.__'—_-___‘H:““—-—”
Hoght  in. (mm) 51.6(1310) = e T e
s in. (mm) 022599 | ] ot 4.ﬁ\¥j
Front in. {mm) 58.5 (1485) — . -—
2 __I_r“d Rear in. (mm} 58.5 (1485) [ ke e
3 Length  in. (mm) §7.7(1720) — — - —
2 | Room “width i, (mm)| 55.1 (1400) = = = |
z Heght  in (mm) 421 (1070) — — S 1
; Ground Clearance in. (mm}) 5.5 (140) — -— -_—
B Front in. (mm} 37.81960) = _— —
& | Overhang — - o ]
Z _Irltcar _in. (mm) 41.91(1065) S = -—
E Angle of Approach degree 12.5 e )] — et ]
2 Angle of Departure degree 18.5 — I T =
3 [ corh weign From b kg | THDS B19)~145 837) | 1688 (B37)~188S (555, | T80 1845 8570|1975 50,1985 a5 |
twoopt — Fullapy, | R Ib (kg) | 1665 (755)~1705 (773) 1675 (760~1715 (778) | 1675 (760)~1705 (773) | 1690 (766)~1715 (778) |
L [ rowl  Ibikg)[3470 (1574)~3550 (1610 | 3520 (1973600 (1633) [ 3515 (1594)~ 3550 (16101 | 3565 (1616)~3600 (1633
From I (kg) 214009700 A== e T e
Cirons Vehicle Weighy _ﬁé,-u _FJTEJ” 2 Lz{l { Il15_2 I — = == T n —
: 1 el hkg|  ase0(2022) | T e———
|| tukgage ompartment Capaeny uft (m'y | 12.8 (0.362) z J
- =l o

#1 . Undecided
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