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STEERING WHEEL SWITCH SYSTEM

Description
lf— | —
Fixed side | Rotated side
A.S.C.D.
< L.E.D. Transmitter
Receiver '
Audio g ﬁ
Photo-
transistor

Head
amplifier *‘

V4»

Optical
ring

Steering
wheel switch

SEL647E

The steering wheel switch system transmits the on-off signal of the switch on the steering wheel to the

receiver optically and operates A.S.C.D. and audio.

HOW TO TRANSMIT SWITCH SIGNAL
OPTICALLY

{1) The on-off signal of the switch on the steering
wheel is converted into an L.E.D. on-off signal
by the transmitter.

{2) This L.E.D. signal (optical signal) is transmitted
to the photo-transistor through the optical
ring.

{3) The optical signal is reconverted into electrical
signal by the photo-transistor and transmitted
to the receiver. Receiver controls A.S.C.D. and
radio.

By the three steps mentioned above, the on-off sig-
nal of the switch on the steering wheel is optically
transmitted.

Electric
current

Photo-
Opticat transistor
ring

L.E.D.

Electric
current

SEL648E

L.E.D. (Light Emitting Diode):
A diode which emits light when voltage is applied.

Photo-transistor:

A transistor which allows current to flow when
light is applied.

EL-2



STEERING WHEEL SWITCH SYSTEM

STEERING WHEEL

SWITCH

e If two or more audio switches or AS.C.D.
switches are pressed simultaneously, all the
pressed switches will be cancelled.

e |If one switch is pressed while pressing another,
the second one pressed will be cancelled.

Switch Function
| @ | sw Power ON/OF F
s @ | PLAY Tape deck play
o° .
2| ® | AM/FM | AM/FM band selection
o SCAN tuning (for radio)
@ SCAN Auto program search (for tape
deck)
(% | voL Volume
o | ® | RESUME | Deceleration and resuming
Q
:’r’. @ | ACCEL | Acceleration
LL6 SET Cruising speed setting

Description (Cont’d)

TRANSMITTER

Transmitter

The transmitter is a device which converts the sig-
nal from the steering wheel switch into intermit-
tent current in order to flash the L.E.D.

OPTICAL RING

Optical ring-

Optical ring

EL-3



STEERING WHEEL SWITCH SYSTEM

® The steering wheel switch system uses an acryl-
ic optical ring, and this optical ring functions
in the same way as optical fiber.
The optical ring is built in the slip ring.

The slip ring must not be disassembled.

Light transmission path:

Photo-transistor
(Fixed) Optical ring
(Rotated)

SELG49E

e As the L.E.D. embedded in the optical ring
lights, its light moves forward while repeating
reflection on the side wall of the ring. It even-
tually will reach the photo-transistor placed on
the outer periphery of the ring.

L.E.D. and photo-transistor:

e The L.E.D. and optical ring are mounted on
the steering wheel side of the slip ring and
rotate with the steering wheel.

® The photo-transistor is mounted on the vehicle
side of the slip ring and it does not rotate.

Description (Cont’d)

SLIP RING

Contact point
Vehicle side
(Fixed)

Steering wheel side
(Rotated)

Slip ring
SEL650E

e Power for the transmitter is fed from the
vehicie side through the slip ring.

e The horn switch circuit is connected to the
vehicle side through the slip ring.

The slip ring must not be disassembled.

HEAD AMPLIFIER

SELG5B1E

The photo-transistor allows a minimal amount of
current to flow as it receives light. The head ampli-
fier amplifies this current and sends it to the re-
ceiver,
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STEERING WHEEL SWITCH SYSTEM

Description (Cont’d)

RECEIVER

The receiver activates the radio or A.S.C.D. drive
circuit corresponding to the steering wheel switch
signal sent from the head amplifier.

AUDIO VOLUME CONTROL

Steering wheel
switch volume

Speaker MAX ey MIN

Radio ] " Radio l

volume -

MAX Gl MIN
L AAA——

t |

SEL652E

e The volume control on the steering wheel
switch is connected in series with the volume
control on the radio.

o When the volume control on the radio is set to
a minimum, no sound will be heard from the
loudspeaker even if the steering wheel switch
volume control is adjusted.

® Sound level from the loudspeaker will be at the
maximum when the steering wheel switch
volume control is set to the maximum with the
volume control on the radio also set to the
maximum,
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STEERING WHEEL SWITCH SYSTEM

Steering Wheel Switch Removal and Installation

Horn pad

$ NN

Slip ring

(A.S.C.D. switch)

Steering wheel switch
(Audio switch)

SEL653E
STEERING WHEEL REMOVAL AND STEERING WHEEL REAR COVER
INSTALLATION REMOVAL
To prevent the steering wheel switch from being e Remove the rear cover with the projected por-
damaged, be sure to observe the following proce- tion of the slip ring fitted into the cutout por-
dures: tion of the rear cover.
e When removing the steering wheel:

Be sure to remove the connector (3 first.
When installing the steering wheel:

First determine the slip ring position so that
the projected portion 2 of the slip ring will fit
in the recessed portion (D of the combination
switch. Then install the steering wheel.

Recessed portion @ —

Projected portion (2)

Connector @ —

SEL654E

SEL655E

EL-6



STEERING WHEEL SWITCH SYSTEM

— Steering Wheel Switch Removal and Installation (Cont’'d)

SLIP RING REMOVAL

e Remove the connector joining the slip ring and

transmitter after removing the transmitter
mounting screws. Then remove the transmitter.

SEL6566E

TRANSMITTER AND SLIP RING INSTALLATION

e When installing the transmitter and slip ring, arrange and secure the harnesses and connectors as shown in
the following figure. /
Fix connector securely
with finisher pawl.
g X
2 ‘ Securely lock
N - 4 = @ horn harness
@ XE) Gl connector.
e ‘_ y : \ N> \‘\
X X
)
d v 7/ ’1 ]
g W Q \
4 \ U : ® \\
’ YN S (&
R
_ ®
Fix harness securely ' ————t
with harness clamp. o 0 < 1 o /o |
0 o) - S & o]
i VA

1 /
Pass harness / / /
through cutouts.
Tighten transmitter

Fix connector securely—/

ground cable together
with finisher pawl.

with harness clamp.

SELB57E
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STEERING WHEEL SWITCH SYSTEM
Schematic
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STEERING WHEEL SWITCH SYSTEM

lagram

D

iring
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(Cont’d)

iagram

D

iring

STEERING WHEEL SWITCH SYSTEM
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STEERING WHEEL SWITCH SYSTEM

Trouble-shooting

Audio and A.S.C.D. cannot be operated by the steering wheel switch.

v

Check power source input to

receiver.
{Refer to “RECEIVER CHECK".)

N.G.

Check the harness for power supply

O.K.
A

Check power source input to head
amplifier.

circuit for the receiver.

N.G.

(Refer to "HEAD AMPLIFIER
CHECK™.)

O.K.

A

Check power source output for head
amplifier from the receiver.
(Refer to “RECEIVER CHECK".}

N.G.

Is the output signal from the head
amplifier normal?

(Refer to “HEAD AMPLIFIER
CHECK".)

O.K.

h 4

Check the harness between head
amplifier and receiver.

Yes

Y

Replace receiver.

No

A 4

Is the power supply voltage to the slip

ring normal?
(Refer to “'SLIP RING CHECK".)

No

Check the harness between the

Yes

A

Is the power supply voltage to the
transmitter normal?

receiver and slip ring.

No

Y

(Refer to “TRANSMITTER
CHECK".)

Yes

Y

Is the output signal from the
transmitter normal?

Yes

Is the slip ring contact conducting?
(Refer to “SLIP RING CHECK*.)

No

Yes

A

Check the harness between the slip
ring and transmitter,

Does the system recover when the

(Refer to “TRANSMITTER
CHECK".)

No

v

Replace transmitter.

head amplifier is replaced?

No

v

Replace slip ring.

A

Yes

End
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STEERING WHEEL SWITCH SYSTEM

Trouble-shooting (Cont’'d)

Cruise control cannot be operated by the steering wheel switch.
® The cruise control cannot be set if the SET switch is pressed when the
vehicle speed is over 50 km/h (31 MPH).

® The vehicle cannot accelerate or decelerate if the ACCEL or RESUME
switch is pressed while driving with the cruise control.

A 4

Does the cruise control pilot lamp
come on when A.S.C.D. main switch is
turned ON?

No Check the harness power supply

Yes

A

circuit for the A.S.C.D. main switch.

Does the ON lamp remain lit when the
A.S.C.D. main switch knob is released
(neutral position)} after it was turned
to ON?

No

A

Yes

v

Check the power source input to
A.S.C.D. control unit.

N.G.

Check the receiver output for A.S.C.D.

relay.
(Refer to “RECEIVER CHECK".)

Faulty

Normal

Y

Check the A.S.C.D. relay and harness
between the receiver and ASC.D.
relay. '

(Refer to "“A.S.C.D. Control Unit
Check".)

O.K.

h 4

Is the input signal to the A.S.C.D.
control unit normal when the SET,
ACCEL and RESUME switches are
pressed?

(Refer to ”A.S.C.D. Control Unit
check’.)

Check the harness between the
AS.C.D.relay and A.S.C.D. control
unit.

Yes

Y

Replace receiver.

No

Is the receiver output signal for the
A.S.C.D. control unit normal when
the SET, ACCEL and RESUME
switches are pressed?

(Refer to “"RECEIVER CHECK".)

Replace A.S.C.D. control unit.

Yes Check the harness between the

No
v
*1
(Next page)

receiver and A.S.C.D. control unit.

EL-12




STEERING WHEEL SWITCH SYSTEM

{(From previous page)
*1

h 4

Are SET, ACCEL, and RESUME
switches conducting?

(Refer to “STEERING WHEEL
SWITCH CHECK"))

O.K.

h 4

When the receiver is replaced, does the
A.S.C.D.system recover?

Trouble-shooting (Cont’d)

N.G.

No

Replace the steering wheel switch for
AS.CD.

Yes

End

Replace transmitter.
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STEERING WHEEL SWITCH SYSTEM

Trouble-shooting (Cont’d)

set to ACC or ON position.

Audio cannot be operated by the steering wheel switch when the ignition switch is

® The radio does not operate when the SW switch of the steering wheel
switch is pressed with the ignition switch set to ACC or ON.

® Operation of the tape deck, changeover between AM and FM modes, or
SCAN tuning fails when the PLAY, AM/FM, or SCAN switch of the
steering whee! switch is pressed with the radio ON.

A4

When the power switch on the radio is
turned ON, does the audio system
operate?

Yes

A 4

Are the switches {(PLAY, AM/FM,
SCAN, etc.} on the radio operative?

Yes

A

When pressing the SW, PLAY, AM/FM
or SCAN switch on the steering wheel
switch, check output voltage of the

receiver.
(Refer to “RECEIVER CHECK".)

N.G.

A

Are the SW, PLAY, SCAN, and
AM/FM switches conducting?

(Refer to "STEERING WHEEL
SWITCH CHECK"'.)

O.K.

r

When the receiver is replaced, does the
audio system recover?

Yes

No Check harness for power supply
g circuit for radio.
O K.
A
No Check fuse on the radio or replace
radio if necessary.
O .K. . .
Check harness between radio and receiver.
N.G. Replace steering wheel switch for
' audio.
No .
> Replace transmitter.
End
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STEERING WHEEL SWITCH SYSTEM

Trouble-shooting (Cont’d)

switch.

Audio sound level cannot be adjusted by the volume control of the steering wheel

A

Is there minimal sound?

No

Yes

Is the volume on the radio
operative?

No

Is sound heard when “short-plug’’ is

. . . N
inserted into the receiver DIN plug on °

y

the radio?
{Refer to “RADIO CHECK"".)

Yes

y

When the DIN cable between the

) . . Yes
radio and receiver is replaced, does

Replace radio.

the volume control recover?

No)

™

Yes

A

Check volume on the steering wheel

switch.

{Refer to "STEERING WHEEL

SWITCH CHECK".)

N.G. Replace steering wheel switch for

O.K.

A

When the receiver is replaced, does the

volume control recover?

> audio.

No

Yes

Replace transmitter.

h 4
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STEERING WHEEL SWITCH SYSTEM

Receiver Check

Remove luggage box.

Remove receiver with harness connected.

Turn ignition switch to ON.

Check voltage between terminals referring to
the chart below.

0N

Receiver

Check from
harness side.
1
o137
101216
Pars
SEL660E
Voltmeter terminal
Check item o = Switch condition Specified voltage [V]
+ —
IG @ _
Power source input @ - Approx. 12
ACC @ @
Power source output for head
amplifier and slip ring ® @ - Approx. 12
Output for A.S.C.D. relay ' ® ® A.S.C.D. main switch ON 0
OFF Approx. 5
| @ @ SET switch ON Approx. 12
S:ittp“t for A.S.C.D. contro @ RESUME switch ON Approx. 12
® ®@ ACCEL switch ON Approx. 12
@ SW switch ON 0
OFF Approx. b
Output for audio system ) ® PLAY switch ON 0
(Check voltage while OFF Approx. 5
operating the SW, PLAY, -
SCAN or FM/AM on the @ @ SCAN switch ON 0
steering wheel switch.) OFF Approx. 5
AM/FM switch ON 0
® O]
OFF Approx. 5

EL-16



— Head Amplifier Check

below.

STEERING WHEEL SWITCH SYSTEM

Remove steering column cover.
Turn ignition switch to ON.

Check voltage between terminals at harness 2.
connector for head amplifier referring to chart

Slip Ring Check

3.
{Leave the harness connector for head ampli- 4.
fier to be connected.)

5.

Harness
™ connector
__ for head

(B

&=L

Check from head amplifier side.

SEL661E

Voltmeter terminals

Specified voltage

Check item
{+) (=) [V]
Power supply
input ) ® Approx. 12
Output for
receiver 63 69 Approx. 2 -4 1.

2.

POWER SUPPLY VOLTAGE CHECK

Remove steering column cover.

Disconnect harness connector for slip ring at
the back of combination switch.

Remove steering wheel.

Remove combination switch with harness con-
nected.

Check voltage between terminals & and
when the ignition switch is turned to ON.

Specified voltage: Approx. 12V

SEL662E

CONTINUITY CHECK

Remove slip ring from steering wheel.
Check continuity between terminals &) and

.

Continuity exists ... 0.K.

SEL663E
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STEERING WHEEL SWITCH SYSTEM

Transmitter Check

POWER SUPPLY VOLTAGE CHECK

1. Connect the harness connector for slip ring at
the back of combination switch.
2. Install steering wheel on the column shaft.
3. Connect the voltmeter probe to:
(+) terminal ... @D
(—) terminal ... Steering column shaft
4. Check voltage when the ignition switch is turn-
ed to ON.

Specified voitage: Approx. 12V

Voltmeter’

N

o®

SEL664E

OUTPUT SIGNAL CHECK

1. Disconnect harness connector between trans-
mitter and slip ring. :

2. Connect terminals @) and @) with a suitable
wire.

3. Check voltage between terminals @) and @9
when the ignition switch is turned to ON.

Specified voltage: Approx. 2 - 4V

SEL665E
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STEERING WHEEL SWITCH SYSTEM

1. Disconnect harness connector for slip ring at

the back of combination switch.

Remove steering wheel.

Remove steering wheel rear cover.

4. Disconnect harness connector between steering
wheel switch and transmitter.

5. Remove steering wheel switches.

wnN

A.S.C.D. SWITCH CHECK
e Check continuity while pressing each switch.
Below 3002 ... O.K.

OFF SET | ACCEL| RESUME

® 8 8 e

Resume

SEL666E

Steering Wheel Switch Check

AUDIO SWITCH CHECK
e Check continuity while pressing each switch.
Below 30052 ... O.K.

QOFF (SF"I:)Iwer) PLAY | SCAN [AM/FM
@9
0
@ Q
51616
sw
(Power)

SEL667E

VOLUME CHECK

e Measure resistance between terminals and
while operating the volume.

Resistance [k$2]

Volume knob

U

SEL66BE
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STEERING WHEEL SWITCH SYSTEM

A.S.C.D. Control Unit Check

1. Remove A.S.C.D. control unit with harness XIS Ja
connected. \ !| /:ﬂ‘“vg 4 5[6]7]8
. =7 | 11 X]1a]ra 15 )16
2. Check terminal voltage referring to chart =y \;«77 ' e
below.
SEL736D
Voltmeter terminals
Check item Switch condition Specified voltage [V]
{+) {—)
Power source input a® ® A.S.C.D. main switch ON Approx. 12
Input signal @ ® SET switch ON Approx. 12
@ ® RESUME switch ON Approx. 12
® ® ACCEL switch ON Approx. 12
Radio Check
1. Remove radio with harness connected. Short DIN plug
2. Disconnect DIN cable for steering wheel switch will “short-plug
receiver from radio. s
3. Remove luggage box. ’ X5)
4. Remove ‘short-plug’”’ from steering wheel @) é
. . A G
switch receiver. 4‘ \ Yu\
5. Connect the “short-plug” to radio. ‘/\\ @\: \.’
6. Check the sound when the radio is turned on. X ';ﬁ }‘ " L—\
. . . I S Q
The radio is normal if there is sound. AN \‘! "{&ﬁ /) "i
Lo i i DIN cable 478 .’i
7. After finishing this check, be sure to re-install for receiver @ o ' T
the “‘short-plug” on the steering wheel switch J K Radio
. ',
receiver. DIN plug
*Short-plug”’
Steering
wheel switch
receiver Short-plug
SELGGOE
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