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POWER WINDOW SYSTEM

B DESCRIPTION

The power window system is standard equipment on all models.

® The power window system provides the following functions.

® The power window system has the following functions:

Function

Outline

Manual Up-and-down

is being pulled halfway up or pushed halfway down. The window stops as s(
the switch is released.
® The back door power window switch is located on the instrument panel.

One-touch Auto
Up-and-down

closed at a touch of the power window switch.

Jam Protection

The jam protection function automatically stops the power window and moy
downward if eforeign object gets jammed in the window during power window ¢l
operation.

Remote Control

The power window master switch can control the up-and-down operations
passenger windows.

Window Lock

Operation of the passenger windows is disabled when the window lock swi
pressed.

Key Off Operation

This function makes it possible to operate the power windows for approximate
seconds after the ignition switch is turned OFF, if either front door is not open

@®: Equipped —: Not Equipped

. Door Driver Door Front Passenger Rear Door RH/LH Back Door
Function Door
Manual
Up-and-down ® o o o
One-touch Auto
Up-and-down ¢ ¢ o ¢
Jam Protection o [ ) — o
Remote Control — o o —
Window Lock — o o —
Key Off Operation o o o [
Key-linked
Up-and-down ¢ * o ®

® This function causes the window to open or close while the power window sitch
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The one-touch auto up-and-down function enables the window to be fully opemed or
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Key-linked
Up-and-down

® The key in the driver door key cylinder is turned and maintained in the
direction for 0.75 seconds or more, the main body ECU activates the [
window motor to close the driver door and front passenger windows while th
is turned. Similarly, when the driver door is unlocked, turning and maintainin
key in the driver door key cylinder in the unlock direction for 0.75 seconds or
will cause the driver door and front passenger windows to be opened.

® The key in the back door is turned and maintained in the lock direction for,
seconds or more, the main body ECU activates the power window motor tg
the back door window while the key is turned. Similarly, when the back do
unlocked, turning and maintaining the back door key in the unlock directio
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0.75 seconds or more will cause the back door window to be opened.
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B SYSTEM DIAGRAM
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B LAYOUT OF MAIN COMPONENTS
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B JAM PROTECTION FUNCTION

1. General

® The jam protection function is controlled by the power window ECU or the back door ECU.

® The jam protection function automatically stops the power window and moves it downward if a foreign
object gets jammed in the door window during one-touch auto-up operation or manual-up operation.

® The mechanism uses a Hall IC to detect the door glass position and direction of movement.

2. Front Door

General

® The power window ECU is built into the driver and front passenger power window motor assemblies.

® The reverse-direction conditions and amount of down movement after jam detection are as follows: The
jam protection function operates and lowers the window approximately 50 mm (1.9 in.). After this, if
the amount (space) that the door glass is open has not reached approximately 200 mm (7.87 in.), the jam
protection function will continue to lower the window until the space is approximately 200 mm (7.87
in.). If the door glass reaches the fully open position before the initial 50 mm (1.9 in.) lowering of the
door glass is reached, the jam protection function will stop at that time.

Jammed Window Detection Mechanism

® The jammed window detection mechanism consists of a magnet that is provided on the worm gear of the
driver and front passenger power window motor assemblies, the power window ECU, and the Hall IC
that is provided on the power window ECU.

® The following two factors are used to determine that jamming has occurred.

1) The Hall IC converts the changes in the magnetic flux that occur through the rotation of the worm gear
into block wave signals and outputs them to the power window ECU.

2) The power window ECU calculates the speed threshold value of the power window motor in
accordance with the window glass position, rough road condition, and various operating conditions
at the time the power window motor is started. The power window ECU determines that jamming has
occurred if the threshold value is exceeded, and retracts the window glass.

p Determination by Hall IC «

Hall IC
Output Signal

re— r >

Power Window Motor Power Window Motor
1 Revolution (Normal) 1 Revolution (Jammed)
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p Determination by Power Window Motor Speedg

Speed Threshold Value

Determination by X
Power Window _ ~

Motor Speed 0 ~

Power Window ON

Motor Up OFE

Power Window ON

Motor Down OEE
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3. Back Door
General

The jam protection function consists of a back door power window motor assembly and back door ECU.

The back door ECU receives signals from the back door power window motor assembly in order to
determine whether the back door window is jammed.

Jammed Window Detection Mechanism

® The Hall IC converts the changes in the magnetic flux that occur through the rotation of the worm gear
into pulse signals and outputs them to the back door ECU.

® To control the jam protection function, the back door ECU determines the amount of movement and the
jamming of the power window from the pulse signals from the Hall IC1, and the moving direction of the
power window from the phase difference between the pulses from the Hall IC1 and Hall IC2.

p Judgment of Amount of Movement and Jammingg

Hall IC1
Signal

Amount of Movement i Amount of Movement
" " of Motor 1 Revolution " ™ of Motor 1 Revolution
Normal Jammed 232BE34

p» Judgment of Moving Direction «

Hall IC1
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Hall IC2
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OPEN CLOSE 232BE3S



