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TCL (TRACTION CONTROL SYSTEM)

Tne TCL swsiem {slip control and trace control) and to ingrease steering stability and steering
is incarporated to increase starting and acceleration acceleration operabilty on general roads. This
on slippery surfaces such as snow covered roads, allows =asy driving to be rezalized,
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MAJOR COMPONENT LISTING

Far name

Fumsticd

Traction contral unit
(TCL-ECL)

In response 1o signals from the indlvidual seﬂ-s.&:rs., the TCL-ECLF sends intormalion an the
target torqua, ignition timing retard amount, efc. 1o the engine-ECU.

Cantrols self-diagnns]é and tail-sale functions.

Controls diagnosis functions (when MUT-IT & connected).

Engine cantrol unit
(Engine-ECLN

b {* Transmit as the engine output ditfers according to the engine specitications.)

Sends the signals reguired for TCL's engine contral to the TCL-ECL.
& Transmisgion data
1. Throtle valve gpening data
Engine speed
CHECK ENGINE lamp: ON/OFF
tdle position switch: ONACFF
ignition switch {hG1}: ON/OFF
Wanabla vatve iming operation; ONOFF

Ergine specificationg™ Difflerences in type, destination and control system,
exisience of communication rrors

Engine throttie conlrel: faileg/normal

SE SR DS

8.

In response to an engine torque control raguast and ignition tirming relard request from the
TCL-ECU, the englne-ECL makes a comestion sultable for the engine condition {cold or hot
state} and controls 1he vacuum type throttle actuator drive schenoid vatve and ignition timing.

ECU-5AT control

unit (AT-ECLIY

Sends the signals required for TCL's engine controf 1o the TCL-ECU.
& Transmission data

1. Shift lever posilior: &, A, N, D

2. Warable speed related information

ABE pontrol unit

Convens the wheal speesd signal into square waves (puises) and sends i o the TCL-ECHL

(ABS-ECLD

Sends the oparating status {normal or faiied) of the ABS to the TCL-ECU.

Engine control relay

When the engine control relay twrns ON, power is supplied {c;_TCL-ECU. Tha cantral ralay
is controtied by tha engine-ECLL

Steering wheel

Sensar )

Sends a steering wheaet angle 1o the TCGL-ECLU,

Accelerator pedal
pasition sensor [APS) |

Detects an aceelerator pedal movement and sends a signal to the TOL-ECU.

TCL switch

Sends a signat to for switching the TCL control modes {TCL-ON. TCL-OFF) to the
TCL-ECU.

TCL-OFF indicator

Lights when the TCL slip cantrot funciion and trace ¢ontrot function are stopped (when TCL
switeh: is pressed to OFF side). Lights or flickers when TCL function is stopped (fail-sate)
by TCL-ECL seif-diagnosis funciton.

TCL indieator

llluminates when tha TCL's slip control and irace contrat functions are aclive.

Stop lamp switah

Detects a brake pedal movemant and sends a signal to the TCL-ECLL

Vacuium solenoid
valve

| Opens or closes the passage between the vacUum tank and vacuum actuatar in response
. 1o a commartd frorm the engine-BCU when the TCL control is aclive,

Ventilation solenaoid |
valve

Opens or closes the passage between the vacuum fank and atmogphere in response 1o a
commant from the engine-ECL when the TCL control is active,

Vacuum tank |

Arnumulates vacuum to dnve the vaosusm actuatorn

Vacuum actuator \
1

Opens or closes the throttie vatve by means of the vacuum whish is controlled by the
anging-ECU.

|

NOTE

qu those components that ars g
with TCL control are described

hared by othar etectronic contralled systerns, anly their functions which are associated
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CONSTRUCTION AND OPERATION
1. TCL Control Modes
The control mode can be selected by opsraiing (21 TCL-OFF (press switch to OFF side}

the TCL switch. If the system detects and error, the fail-sate mode
{1} TCL-CM (press switch to ON side} will be entered automatically.

Contrat mode | System status | TCL indicator | TCL-OFF indicatar I Contrgl function Centroi function

1 {slip control) {trace contral)
TCL-ON " FCL on ON . OFF O ' <
TCL of | OFF OFF
TCL-OFF - OFF O . >< ¥
Fail-safe . Fail-safe on | OFF Flashing or ON . ® | P
i TCL switch

Indicator i

O3ROQIS

BON0A4E3

2. Control Systern

The slip control details ars described as follow: {3) Others

{1} Actual drive wheel speed operation Tha threshold value of each cantrol is changsd
The actual drive whee! spaed is operated from according to the difference in the engine outpt
the average drive wheal (front wheel} speed. and drive method, etc., and is set to match

{2) Target engine torgue extraction the vehicle.

The M/T vahicie's engine torque is exiracted
based on the wvatiable spesd information
cbtained by the reference drive wheel torque
obtained in the same manner as the AT vehicls
and the ratio of the drive wheel [front wheel)
speed and engine speed,
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3. TCL Control Unit {TCL-ECL))
SERIAL COMMUNICATION BETWEEN ENGINE-ECU

The TOL-ECU camies out bidirectional serial and to canvey the output reduction request 1o the
{muttiplex) communication to obtain the information engine-ECU.
required for the TCL control from the engine-ECL,

Major Communication Data ltems
1. Engine-ECU — TCL-ECU

Cantents i
Throttle valve opering data |
Enging speed

CHECHK EMGINE tamp: ORNOFF

idie switer; ONAOFF

31 swich: ON/GFF

Varizble valve timing operation: ONOFF

Engine specifications: Differences in type, deslination
| and control systemn, existence ol communication errers

Detection of 2 malfungtion in the vacuum or vendilation
soiencid valve drive circwil; failed/normal

2. TOL-ECU — Engine-ECU

_ T PN
l Mo, Cantents
: Targe! engine torque for reduction of engine outpul
Ignition titning retard request level

TCL control: ONAOFF

ADTHOI 53 ; Detection of data contradiction between APS and TPG:
tailedsnormal

Engina-ECL)

A

Fofw|n]a]2
o

T

=1 m|

w

SIS

TCL-ECU

SERIAL COMMURICATION BETWEEN A/T-ECU

The TCL-ECU caries out bidirectional serial
(muftiplex} communication to obain the information
requited for engine control from the AT-ECU.

Major Communication Data ltems
1. AT-ECU — TCL-ECU

No. Contents

1. Shift lever position: B, B, N, D

2, Variable speed rejated information
Tf O

AT-ECU

2. TCL-ECU — AT-ECU

Mo, | Conients
1. | Spead variation prohibit signal

<]

TCL-ECU

ALTN0163
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FAIL-SAFE FUNCTION

The TGL-ECU always monitors the input and output
signals. When it detects a failure in the system,
it commands the following actions.

During Mo Cotntrol

¢ The engine control is cancelled.

DIAGNOSIS FUNCTIONS

The TCL-ECU has the following funclions 1o
facilitate inspection of the TCL system.

* Qutputting diagnosis code

s Cutputiing service data

CIAGNOSIS CODES

There are 24 diagnosis items, including during
correct operation. The memary with backup power
supply is used, so even if the engine is stopped,

During Control

s Engine output command is gradually made to
conform to the nommal accelerator pedal
aperation.

*» Ignition timing retard amount is gradually
reduced and the retard commiand is finally
cancelled.

NOTE
An  actuator  test  function, executed on the
enging-ECL side, is also provided. (Reter to F.1-9))

the data is held is held until the battery terminal
is disconnected,

Diagnosis Results Display Hems When Using MUT-I

Cede Mo, | Major contents of diagnosis B
11 APS cutput abnommai - e
12 AFS or TPS defective )
13 AFS or TPS oulplt abnarmal
23" - Stap lamp switch o
24 TGL switch shom-gircuited
25" Ignition switch {132 ling open-gircuited
27 ECL) power voltage (oo low
3 | Fignt front wheel speed Sensor open-circuited
32 ! Lett frant whee! spesd sensor opan-circuited
N . Right rear wheel speed sensor open-circuted
S Left rear whesl speed sensor apan-cirsuited
as* Either of the rear wheel speed sensors delective
36 Both of the rear wheel speed sensors delactive
41 Steering wheel sensor (5T-1) open-circuited
42 Steering wheel sensor (8T-2} open-circuited )
43 Stegring wheel sensor {5T-N} open-circuited
s | Steering wheel sensor (ST-1 or £T-2) shon-cireuited T
45 | Sreering wheel sensar (ST-N) short-circuited
71 ! Error in communication with engine-ECU
'_7_2_ CHECK ENGINE lamp ON
73 Failure in throttle control of engine-ECU ]
|74 | Efrar in communication with AT-ECU
|_7& | ABS tailure
NOTE

The code Nos. marked = are output only while the failure persists. If control determines that the failure condition

has disappeared, it clears |he associated code No. stored in memory.
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SERVICE DATA

4 the data input to the TCL-ECLU, the following
iterns can be read using the MUT-IL

Na. | Service data item indication unit
11 | APS opening my
13 L TPS openingﬂ ] my
15! { State of input from inhibitor switch AMND P
16 : Shift position 4,3,2.1
21 State of input from idle position switch OMNCFF
22 State of input from ignition switch QONFOFF
23 Siate of input from stop lamp switch QOMNSOFF
24 Sate of inpun frD;ﬂ TCL-OM switch CQMNOFF
| 25 State of input from TCL-OFF switch ONIOFF
27 ECU nowear vohage v
3 Right frcrlt“viheei spead | ki
3z Left front wheel speed | kmi
33 Rear right wheel speed + Ko
34 | Rear left wheel speed | kmh
40 Engire speed  r/min
44 Steering angle 1+ (deg)
a5 ‘ Btearing neutral point learming 1 DNAOFF
51 1 Slip control condition " ONAOFF
52 Trace contral condition ONJOFF
[ 74 | Steering wheel sansor (ST-N) signal HIGHLOW ~
75 | Steering whael sensor (ST-1) signal i HIGH-LOW
¥EB . Steering whee! sensor (57-2) signat 1 HIGH-LOW
81 | Enging mode! | BA1Z
62 | Engine valva type " DOHC -
83 | Engine air indurtion type NrA,
a4 Engine classification MIVEC
MOTE
1) 3. AT

{2) Item No. 44 indicates the rght side as A and the left side &s L using the neutral position (at ignition key “ON*

belore newtral postion teaching) as 0°.

{3) Item No. 45 indicates “ON" when the steering neutral pesition has beern taught,




