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CRUISE CONTROL SYSTEM

� DESCRIPTION

The cruise control system is standard equipment. Once the system is set to a desired vehicle speed, the engine throttle
position is adjusted automatically to maintain the vehicle speed at that speed without the accelerator pedal operation.
The entire system is controlled by the cruise control ECU. The ECU also has a self–diagnosis function. In an event
of malfunction in the cruise control system, the ECU identifies it and causes the power indicator light on the
combination meter to blink to alert the driver. At the same time, the ECU stores the malfunction code for that
particular problem. The code can be retrieved for servicing.

� LAYOUT OF FUNCTIONAL PARTS

The cruise control system mainly consists of the cruise control ECU, actuator, speed sensor, main and control switches
and several cancel switches. Their locations are shown below.
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� SYSTEM DIAGRAM

The following diagram shows the basic circuit of the cruise control system:
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� CONSTRUCTION AND OPERATION

1. Actuator

Description

The cruise control system includes a compact motor type actuator.

Construction

The actuator consists of a motor, safety magnetic clutch, control arm, potentiometer, etc., as shown below.

Operation

� When the actuator receives a signal from the cruise control ECU, it engages the safety magnetic clutch and
activates the motor. The motor causes the control arm to move and changes the engine throttle valve position
accordingly.

� When the motor rotates in the normal direction (forward), the control arm also rotates via the safety magnetic
clutch, gears and drive shaft. The control arm pulls a cable connected to the engine throttle valve and opens the
valve accordingly. When the motor rotates in the reverse direction, the control arm rotates in the reverse direction
and the engine throttle valve closes.

� The potentiometer detects the rotary angle of the control arm and sends it to the cruise control ECU at all times.

� The safety magnetic clutch disengages the motor from the control arm and shuts the engine throttle valve when
the vehicle speed reaches approx. 10 mph (16 km/h) or more above the set speed during cruise control operation,
or when a motor malfunction occurs, due to circuit trouble, motor lock, etc.

2. Cancel Switches

� Cancel switches include the control switch (cancel switch), the stop light switch, parking brake switch and neutral
start switch. When any of these switches goes on, the cruise control is cancelled automatically.
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3. No. 1 Speed Sensor

The No. 1 speed sensor generates a pulse signal in proportion to the vehicle speed (20 pulses per sensor rotation). The
pulse signal is reduced to 1/5 in the combination meter (20 pulses changed to 4 pulses) before it is transmitted to the
cruise control ECU (see page 405 for details about No. 1 speed sensor).

4. Main and Control Switch

The main and control switch are provided to the steering wheel so that they can be operated without removing hands
from the steering wheel.

Main Switch

� The main switch is the main power switch to the
cruise control system. It is an alternating switch
and the system is powered on and off each time
the switch is pushed in the direction 
(MAIN �).

� When the ignition switch is turned off with the
main switch on, the main switch is turned off
also. The main switch remains off even when the
ignition switch is turned on again.

Control Switch

� The control switch is a stalk lever type switch
and controls five different functions (SET,
COAST, RESUME, ACCEL, CANCEL) when
the vehicle is running in the cruise control mode.
The SET and COAST modes share a switch and
the RESUME and ACCEL modes share another
switch.

� The switch goes on only when operated in the
direction indicated by the “�” ( ,  and

), and goes off when released. It is an auto
return type switch.

5. Power Indicator Light

The power indicator light is located on the
combination meter and goes on when the main
switch is turned on. In an event of a system
malfunction,  it starts to blink by the self–diagnosis
function and displays the appropriate diagnostic
code.
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6. Cruise Control ECU

Description

� The cruise control ECU is fitted inside the instrument panel. It controls all functions of the cruise control system
according to signals from switches and sensors.

� The cruise control ECU has the following main functions:

Functions of the Cruise Control ECU

1 Constant Speed Control 6 Manual Cancel 11 Tap–Down Control

2 Set 7 Auto Cancel 12 Tap–Up Control

3 Coast 8 Low Speed Limit Control 13 Automatic Transmission Control

4 Accel 9 High Speed Limit Control 14 Diagnosis

5 Resume 10 Safety Magnetic Clutch Control— —

Operation

1) Constant Speed Control Function

The ECU compares the actual vehicle speed and the set vehicle speed and if the vehicle speed is higher than the
set speed, it activates the actuator motor in the throttle closing direction. If the vehicle speed is lower than the
set speed, it activates the actuator motor in the throttle opening direction. These control signals are sent to the
actuator early enough to compensate for an operational delay of the actuator or the vehicle itself.

2) Set Function

When the control switch is pressed to the SET/COAST side and released while the vehicle is running within a
cruising speed control range [approx. 25 mph (40 km/h) to 124 mph (200 km/h)] with the main switch turned
on, the cruise control ECU stores the vehicle speed and controls it at that speed constantly.

3) Coast Function

When the control switch is kept pushed to the SET/COAST side while running in the cruise control mode, the
actuator motor is energized in the throttle closing direction. The vehicle keeps decelerating and the ECU stores
the vehicle speed when the hand is released from the switch. From then on, the ECU controls the vehicle speed
at that speed constantly.

4) Accel Function

When the control switch is kept pushed to the RES/ACC side while running in the cruise control mode, the
actuator motor is energized in the throttle opening direction. The vehicle keeps accelerating and the ECU stores
the vehicle speed when the hand is released from the switch. From then on, the ECU controls the vehicle speed
at that speed constantly.

5) Resume Function

After the cruise control mode is cancelled by any of the cancel switches, the mode can be resumed and controlled
at the set speed by operating the control switch in the RES/ACC direction providing that the vehicle speed has
not dropped below the low speed limit [approx. 25 mph (40 km/h).

The mode cannot be resumed if the vehicle speed once drops below the low speed limit, because the speed in
the memory is cleared. It can only be set again by step 2) above.
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6) Manual Cancel Function

If any of the following signals is sent to the cruise control ECU while the vehicle is running in the cruise control
mode, the safety magnetic clutch of the actuator goes off and the motor is energized in the throttle closing
direction. The cruise control mode is cancelled accordingly.

� Stop light switch ON signal (Depress the brake pedal)

� Parking brake switch ON signal (Depress the parking brake pedal)

� Neutral start switch ON signal (Shift the transmission shift lever to “N” range)

� Cancel switch ON signal of the control switch (Pull the control switch)

NOTE: As a fail–safe function when cruise
control is not cancelled although
cancel operation has been
performed, a stop light switch is
added between the cruise control
ECU and the safety magnetic
clutch of the actuator. If cruise
control is not cancelled, depressing
the brake pedal opens the safety
magnetic clutch circuit and cancels
cruise control.

7) Auto Cancel Function

a. When any of the following conditions occurs during the cruise control driving, the set speed in the memory
is cleared and the safety magnetic clutch is de–energized to cancel the cruise control mode. The main switch
is also turned off and cannot be turned on again unless the ignition switch is turned off and on once.

� Excessive current flowed to the motor or safety magnetic clutch drive transistor.

� The motor is energized continuously in the throttle opening direction.

� Open circuit in safety magnetic clutch.

� The vehicle speed signal is not sent for a predetermined period of time (approx. 140 msec).

� The RESUME switch is on already when the MAIN switch is turned on.

� Short circuit in the control switch.

� The motor does not operate despite a motor drive signal is sent.

b. When any of the following conditions occurs during the cruise control driving, the set speed in the memory
is cleared and the cruise control is cancelled. (Power to the safety magnetic clutch is disconnected until the
SET switch is turned on again.)

� The vehicle speed falls below the low speed limit [approx. 25 mph (40 km/h)].

� The vehicle speed drops more than 10 mph (16 km/h) below the set speed as in uphill driving.

� Power to the cruise control system is momentarily cut off for more than 5 msec.

c. When the following condition occurs during the cruise control driving, the cruise control is cancelled but the
set speed in the memory is not cleared. Cruise control can be resumed at the set speed by operating the SET
or RESUME switch providing that the vehicle speed is above the low speed limit [approx. 25 mph (40 km/h)].

� An open circuit between the stop light switch terminal  and the cruise control ECU terminal 
[see the circuit diagram in 6) above].
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8) Low Speed Limit Control Function

The low speed limit is the lowest speed that cruise control can be set and is designed at approximately 25 mph
(40 km/h). The cruise control cannot be set below that speed. If the vehicle speed drops below that speed while
running in the cruise control mode, the cruise control is cancelled automatically and the set speed in the memory
is cleared.

9) High Speed Limit Control Function

The high speed limit is the highest speed that cruise control can be set and is designed at approximately 124 mph
(200 km/h). The cruise control cannot be set above that speed. The vehicle speed cannot be increased over that
speed by ACCEL operation of the control switch.

10)  Safety Magnetic Clutch Control Function

If the vehicle speed increases more than 10 mph (16 km/h) above the set speed in downhill driving, etc., the ECU
disengages the safety magnetic clutch to decelerate the vehicle. When the vehicle speed drops to within 6 mph
(10 km/h) above the set speed, the safety magnetic clutch is turned on again to resume cruising.

11)  Tap–Down Control Function

When the difference between the actual vehicle speed and the set speed is less than 3 mph (5 km/h), the set speed
can be lowered 1 mph (1.6 km/h) each time by operating the SET/COAST switch quickly within 0.6 seconds.

12)  Tap–Up Control Function

When the difference between the actual vehicle speed and the set speed is less than 3 mph (5 km/h), the set speed
can be increased 1 mph (1.6 km/h) each time by operating the RES/ACC switch quickly within 0.6 seconds.

13)  Automatic Transmission Control Function

� When the vehicle is cruising uphill, etc., in the overdrive gear and the speed drops below the overdrive cut
speed [the set speed minus 2.5 mph (4 km/h)], the ECU cancels overdrive and increases the driving power
to prevent further reduction of vehicle speed. [The overdrive cut speed is set at the set speed minus 5 mph
(8 km/h) for 7 seconds after the SET/COAST or ACCEL operation.]

� Once overdrive is cancelled but the vehicle speed rises over the overdrive resume speed [the set speed minus
1.2 mph (2 km/h)] and the ECU judges that the vehicle has completed an uphill climb from a signal from the
actuator potentiometer, the ECU resumes overdrive after about 6 seconds.

� When the vehicle is running in the cruise control mode, the cruise control ECU sends a signal to the engine
and transmission ECU. Upon receiving the signal, the engine and transmission ECU switches to the normal
shifting patterns. It also prohibits lock–up cancellation of the transmission when the idling point of the throttle
position sensor goes on (as in downhill driving, etc.). This ensures a smooth cruise control driving.
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14)  Diagnosis Function

a. Warning Indication

When the cruise control ECU does not receive a vehicle speed signal for a predetermined period of time during
cruising, or when cruise control is cancelled (auto cancel) by a malfunction in the control switch or actuator,
the ECU immediately blinks the power indicator light on the combination meter on and off five times to alert
the driver of the system malfunction. The contents of malfunctions are coded and stored in the cruise control
ECU.

b. Diagnostic Code Indication

The cruise control system has a self–diagnosis function. Trouble codes stored in the memory in section a.
above can be retrieved by the following operation and indicated by the blinking of the power indicator light.
The location and content of the malfunction are judged by the blinking pattern.

� Turn the ignition switch to ON position.

� Connect terminals Tc and E1 of the
TDCL under the instrument panel.

� Read the blinking pattern of the power
indicator light.

�Normal Code�

�Diagnostic Codes�

(Code Nos. 11 and 21 in this case)

Code
No. Diagnosis Trouble Area

11

� Motor on throttle opening side
is energized continuously

� Excessive current flowed to
motor or safety magnetic
clutch drive circuit

� Wire harness
� ECU

12 � Open circuit in safety magnetic
clutch � Actuator

13

� Potentiometer output signal is
abnormal

� Open circuit in motor output
circuit

� Wire harness
� Actuator

21 � Vehicle speed signal not sent
for 140 msec. or longer

� No. 1 speed sensor
� Wire harness
� Combination meter

23
� Vehicle speed dropped 10 mph

(16 km/h) or more below the
set speed during cruising

—

31
� RES/ACC switch is ON

already when MAIN switch it
turned on

� Control switch

32 � Short circuit in control switch
circuit (to ground)

� Wire harness
� Control switch

34 � Control switch does not turn
off before switching � Control switch

* : When more than two malfunctions are present,
the lowest–numbered code is displayed first.
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c. Input Signal Check Function

This function allows the technician to check if signals from the speed sensor and other switches are sent to
the cruise control ECU normally. This can be confirmed, as follows, by reading the blinking pattern of the
power indicator light:

� Turn the ignition switch to ON position
(and start the engine when Nos. 7 and 8
in the table below are checked).

� Push the control switch to SET/COAST

and, holding it down �, turn the main

switch on �.

� Check that the power indicator light
blinks twice.

When each switch is operated in this condition and a signal is sent to the ECU, the power indicator light starts
blinking. By reading the blinking pattern, the technician can determine if the signal is being sent normally.

Indication is ended when the main switch is turned off or when the terminals Tc and E1 of the TDCL are
connected.

System No. Operation Method Power Indicator Light Blinking Pattern Diagnosis

Control Switch
System

1 Turn SET/COAST
switch on.

SET/COAST switch
circuit is normal.

System
2 Turn RES/ACC 

switch on.
RESUME/ ACCEL
switch circuit is normal.

3 Turn CANCEL 
switch on.

CANCEL switch circuit
is normal.

Cancel Switch
4 Turn stop light 

switch on.
Stop light switch circuit
is normal.Cancel Switch

System
5 Turn parking brake

switch on.
Parking brake switch
circuit is normal.

6 Turn neutral start switch
on (to N or P range).

Neutral start switch
circuit is normal.

Vehicle Speed
7 Drive at 25 mph (40

km/h) or below.
Speed sensor and limit
control circuit is normal.Vehicle Speed

Signal System
8 Drive at 25 mph (40

km/h) or higher.
Speed sensor and limit
control circuit is normal.

NOTE: If the blinking patterns listed above do not appear when the respective operation methods are followed, then
a malfunction is suspected. Perform an inspection and troubleshooting according to the instructions in the
repair manual.
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d. Cancel Signal Check Function

The ECU stores the cancel signal that cancels cruise control last. That signal can be indicated by the blinking
pattern of the power indicator light. When a system malfunction occurs and cruise control is cancelled
automatically  but it is difficult to simulate the malfunction (instantaneous open circuit due to poor contact of
a connector or contact point, etc.), the cause of the malfunction can be retrieved by checking the cancel signal
in the memory.

The cancel signal is checked as follows:

� Turn the ignition switch to ON position.

� Pull the control switch to CANCEL

position and hold it in that position �,

turn the main switch ON �.

The power indicator light starts blinking.
Indication is ended when the main switch is turned off, terminals Tc and E1 of the TDCL are connected, or
the vehicle speed is increased above 10 mph (16 km/h).

No. Power Indicator Light Blinking Pattern Diagnosis

1
Malfunction of diagnosis code 11, 12, 13, 21, 31, 32 or
34 is present
(see page 400–b. Diagnostic Code Indication).

2 Cancelled automatically due to diagnostic code 23 
(see page 400–b. Diagnostic Code Indication).

3 CANCEL switch signal is received.

4 Stop light switch signal is received.

5 Neutral start switch signal is received.

6 Parking brake switch signal is received.

7 Speed sensor signal becomes below low speed limit.

8 Other malfunction
(momentary disconnection of power, etc.)


