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DI3NF-02

PRE-CHECK

1.[] DIAGNOSIS[BYSTEM

Description:
Thelautomatic[iransmission[has[built-in[$elf-diagnostic[func-
tions.
Iffa[malfunction[dccurslinihe[$ystem,Fhe[Engine[&ECTECU
stores[ihe[irouble[¢ode[in[inemory[andihe[D/D[DFF[indicator
light®links[fio[inform[ihe[diriver.[The[DTC[$toredininemory[¢an
be[tead[out[by[Ihe[following[procedure.

HINT:
Warning[@nd[DTC[¢an[Be[tead[dnly[When[ihe[D/D[main[$witch
iS[DN.[fOFF,the[@/D[OFF[ihdicatorlightwillTightdpdontinuous
and[will[hot[blink.

2.[] INSPECT[O/D[OFFINDICATOR[LIGHT

(@0 Turn@helignition[$witch[ON.

(b)O Check[ifthe[O/DOFF[indicatorlight[lights[up[When[ihe
O/D[inain[$witch[is[pushed[dutio[DFFand[goes[dffivhen
the[@/D[main$witch[is[pushed[in[{o[ON.

HINT:

Ifihe[©/D[OFF[ihdicatoright[doesmot[light[uip[or$tay[dndliThe

time,[€arry[dut[ihe[¢heck[For[JO/D[DFFndicator[Light[Circuit”

on[page[PI-37.

3.[] CHECK[DPTC
(@O Turn@helignition$witch[DN,but[do[hot[$tartihe[éngine.
(b)J Push[in[ihe[@/Dnain[$witch[fo[DON.
HINT:
Warning[@and[DTCs[danhefead[dnly[Wwhen[the[@/D[main[$witch
is[DN.[If(ik{is[OFF,the[@/D[OFF[ihdicatorlightyipMillTight[¢ontin-
uously[and[Willihot[blink.
()0 Using[BST,[tonnectIerminals[TE1[and[E1[bfRhe[theck
connector.
SST[J 09843-18020
(d) Read[ihe[DTC[indicated[by[ihe[humber[dfiimesihe[@®/D
OFF[indicator[light[®links.
HINT:
Ifthe[systemlis[dperatingmormally,the[lightiwillBlink2dimesper
second.
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Center J/B R 4. CANCEL DTC
e After repairing of the trouble area, the DTC retained in the En-
IS I — . .
| — gine & ECT ECU memory must be canceled out by removing
I — S — the EFI fuse for 10 seconds or more, with the ignition switch
IS I — . .
s OFF. Check that the normal code is output after connecting the
G — :: fuse.

EFI Fuse iﬁ“‘”j J
D04734

5. 2 TRIP DETECTION

This indicates items for which "2 trip detection logic” is used. With this logic, when a logic malfunction is de-
tected first, the malfunction is temporarily stored in the Engine & ECT ECU memory.

If the same case is detected again during the second drive test, this second detection causes the O/D OFF
light to blink. The 2 trip repeats the same mode twice. (However, the |G switch must be turned OFF between
the 1st trip and 2nd trip.)

Malfunction detection (1st time) Malfunction detection (2nd time)
(temporarily recorded) (warning light lights up)

%

Qf Driving pattern \ / N Driving pattern

IG S/\N IG S/W '
IG S/\N ON OFF  ON IG $/W OFF

| 1st trip b 2nd trip !

______________ l -
* 2nd trip 4

D03220

HINT:

. If the malfunction returns to normal while a malfunction warning is being output, the O/D OFF indicator
light stops blinking and goes off. However, the DTC is retained in memory until it is cleared from
memory.

« Ifthe diagnosis system outputs a DTC even though the O/D OFF indicator is not blinking, there is inter-
mittent trouble. Check all the connections in the circuits corresponding to that code.

. Codes 62, 63 and 64 are limited to short or open circuits in the electrical system comprised of the sole-
noids, wire harnesses, and connectors. The Engine & ECT ECU is unable to detect mechanical trouble
(sticking, for example) in the solenoid valves.

. If the speed sensors happen to fail simultaneously, the Engine & ECT ECU will neither alert the driver
by blinking the O/D OFF indicator nor record any DTC. It will, however, decide that the vehicle can be
driven only in 1st and none of the other gears, and shifting upward will be prohibited.

HIACE SUP (RM670E)
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6. STANDARD VALUE OF ENGINE & ECT ECU TERMI-
NALS
Using break-out-box and hand-held tester, measure the ter-
minal values of the Engine & ECT ECU.
(1) Hook up the break-out-box and hand-held tester
to the vehicle.
(20 Readthe Engine & ECT ECU input/output values by
following the prompts on the tester screen.
HINT:
Hand-held tester has "Snapshot” function. This record the
measured values and is effective in the diagnosis of intermittent
problems.
Please refer to the hand-held tester/break-out-box operator’s
manual for further details.
7. CHECK TERMINAL TT OUTPUT VOLTAGE
When a voltmeter is connected to the check connector, the fol-
lowing items can be checked.
»  Throttle position sensor signal
. Brake signal
e Shift position signal
(@ Voltmeter connection.
Connect the positive (+) probe of the voltmeter to terminal
TT and the negative (-) probe to terminal E1 of the check
connector.
HINT:
If a voltmeter with small internal resistance is used, the correct
voltage will not be indicated, so use a voltmeter with an internal
resistance of at least 10 k Q/V.
(b)  Turn the ignition switch to ON (do not start the engine).

() Check the throttle position sensor signal.
Check if the voltage changes from approximately 0 V to
approximately 8 V when the accelerator pedal is gradually
depressed from the fully closed position.
(d) Check the brake signal (lock-up cut signal).
(1)  Open the throttle valve fully to apply approximately
8 V to terminal TT.
(2) In this condition, check terminal TT voltage when
the brake pedal is depressed and released.
TT terminal voltage:
0 V (When brake pedal is depressed)
8 V (When brake pedal is released)
(e) Start the engine.
()  Check the shift position signal (vehicle speed above 60
km/h or 37 mph).
Check up-shifting together with terminal TT voltage.
HINT:
Check for light shocks from up-shifting and for changes in the
tachometer.
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Gear[Position

TTJerminal[Voltage[{V)

1st

0

2nd

3rd

3rd[l.ock-up

O/D

2
4
5
6

O/D[Lock-up

7

[f@erminal(T T[output[Yoltage[¢heck[¢annot[be[done,[¢heck[T T
terminall¢ircuit[{See[page[DI-49).

8.] ROAD[TEST
NOTICE:

Do[the[lest[atfhormal[operating[ATFlemperature(50 -[80[JC (122 - 176[]F).

(@0 D[tange[lestl{NORM[@nd[PWR[pattern):

Shift[into[ihe[D[tangeland[fully[depress[ihe[accelerator[pedalfand[¢heck[he[following[points.

(10 Check[up-shift{dperation.

13=2,20=B@andB=[0/Dlup-shiftfakes[place,[@tihe[$hift(point[$hown[in[ihe[dutomatic[$hift

schedule[{See[page[$S-5)[]
HINT:

(1 O/D[Gear[Up-shift[Prohibition[Control[{1.[Coolantfemp.[is[5[T C[{131[] Fi[dr{less,[When[ihe[Vehicle
speed[is[BOEm/h[{50[mph)[@r{inore,[howeverthe[prohibition[dfthe[D/D[gear[Uip-shiftfis[lesetindepen-
dent[dfihe[toolantiemp..[2.[0fhere[is[a[1 0O[km/h[{6[Mmph)[difference[betweenIhe[$et[truise[¢ontrol

speed[and[Vehicle[$peed.)

(1 O/D[Gear[lock-up[Prohibition[Control[{1.[Brake[pedal[is[¢lepressed.[2.[Coolantiemp.[is[6O[T C[{140

°Fllorless.[3.[ThrottleValve[fully[dpened.)
(2)0 Check[or[$hiftishockand[$lip.

Check[dor[$hock[and3lipatihe 32,2 [B@ndBF>[D/Dp-shifts.

(3)0 Check[or[abnormalhoises[and[Vibration.

Run(atihe[DP[tange(lock-up[®r[O/D[gear@nd[¢heck[or[abnormallhoises[&nd[Vibration.

HINT:

The[¢heck[or[ihe[¢ause[dffabnormal[hoises[and[Yibration[inustbe[doneYery[ihoroughly[as[it[¢ould[@lsobe

duefo[oss[dfbalance(in[ihedifferentiallforque[¢onverter,[étc.
(4)0 Check[kick—down[dperation.

While[funning[in[the[P[Mange,[2nd,3rd[@and[O/D[¢ears,[¢heck[To[$ee[thatihe[possible[kick—down
vehicle[$peed[limits[Hor 2= ,[BI=[2&nd[O/DI=[Bkick—downs[¢onform[io[ihose[indicated[dn

the[automatic[$hift($chedule[{See[page[FS-5)[]
(5)0 Check[@bnormal[$hock[and[$lip[at[kick—down.
(6)] Check[ihe[lock-up[mechanism.

1 Drive[in[Dtange,[©/D[gear,[at[a[$teady[$peed[{lock—up[@ON)[ofabout[BO[km/h[{37[ph).
(1 Lightly[dlepress[ihe[accelerator[pedalland[theck[ihatIhe[éngine[$peed[does[hot[thange

abruptly.

If@herelis[@bigiumplin[éngine[$peed,[Tock-up[inechanism[is[hotfunctioning.

(b)0 2[tange(fest:

Shift[into[ihe[2[tange[and[iully[depress[ihe[accelerator[pedal@nd[¢heck[ihe[following[points.

(1)O Check[Uip-shift[dperation.

Check[fpo[geefthatthe[1[3+[2 up-shiftfakes[place@ndhathe[ghiftpointdonforms[iofhe[automatic

shift($chedule[{See[page[$S-5)[]
HINT:
There[is[ho[O/Dup-shiftf@nd[lock-upinihe[2fange.

HIACE[BUP[] (RM670E)
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@)

3)

(1)

)
3)

CAUTION:

Check engine braking.

While running in the 2 range and 2nd gear, release the accelerator pedal and check the engine
braking effect.
Check for abnormal noises during acceleration and deceleration, and for shock at up-shift and
down-shift.
() Lrange test:

Shift into the 2 range and fully depress the accelerator pedal and check the following points.

Check no up-shift.

While running in the L range, check that no up-shift occurs to the 2nd gear.

Check engine braking.

While running in the L range, release the accelerator pedal and check the engine braking effect.

Check for abnormal noises during acceleration and deceleration.

(d) Rrange test:
Shift into the R range and fully depress the accelerator pedal and check for slipping.

Before conducting this test ensure that the test area is free from people and obstruction.

(e) P range test:
Stop the vehicle on a grade (more than 5°) and after shifting into the P range, release the parking
brake. Then, check to see that the parking lock pawl holds the vehicle in place.

OKif hot

AT3417

HIACE SUP

(RM670E)

9. BASIC INSPECTION
(@ Check the fluid level.
HINT:
. Drive the vehicle so that the engine and transmission are
at normal operating temperature.
Fluid temp.: 70 - 80 °C (158 - 176 °F)
e Onlyusethe COOL range on the dipstick as a rough refer-
ence when the fluid is replaced or the engine does not
run.

(1) Parkthe vehicle on a level surface and set the park-
ing brake.

(2) With the engine idling and the brake pedal de-
pressed, shift the shift lever into all ranges from P
to L range and return to P range.

(3) Pull out the dipstick and wipe it clean.

(4) Push it back fully into the pipe.

(5) Pullit out and check that the fluid level is in the HOT
range.

If the level is not within the HOT range, add new fluid.

Fluid type: ATF D-I1l or DEXRON®III (DEXRON®II)

NOTICE:

Do not overfill.

(b)  Check the fluid condition.

If the fluid smells burnt or is black, replace it.




DI-8

DIAGNOSTICS - AUTOMATIC TRANSMISSION (A45DE)

AT1347

70-80 °C
(158-176 °F)

AT3417

0-1mm (0-0.04in.)

Cable Adjustin
Mark

Adjusting Nuts

Rubber Boot

AT4252

HIACE SUP (RM670E)

(©)

Replace the ATF.
(1) Remove the drain plug and drain the fluid.
(2) Reinstall the drain plug securely.

(8) With the engine OFF add new fluid through the oil
filler pipe.

Fluid type: ATF D-I1l or DEXRON®III (DEXRON®II)

Capacity:

Drain and refill: 2.4 liters (2.5 US qts, 2.1 Imp. qts)

(4) Start the engine and shift the shift lever into all
ranges from P to L range and then shift into P range.

(6) With the engine idling, check the fluid level. Add
fluid up to the COOL level on the dipstick.

(6) Check the fluid level at the normal operating tem-
perature, 70 - 80 °C (158 - 176 °F), and add as
necessary.

NOTICE:
Do not overfill.

(d)

Check the fluid leaks.
Check for leaks in the transmission.

If leaks occurs, it is necessary to repair or replace O-rings,
FIPGs, oil seals, plugs or other parts.

(€)

Inspect and adjust the throttle cable.

(1) Check that the accelerator pedal is fully released.

(2) Check that the inner cable is not slack.

(3) Measure the distance between the end of the boot
and cable adjusting mark on the cable.

Standard distance: 0 - 1 mm (0 - 0.04 in.)

If the distance is not standard, adjust the cable with the adjust-
ing nuts.
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O Inspectf@nd[adjustihe$hiftleverfange.
When[shifting[the[shiftever[fromthe[N[fange[Io[bther
ranges,[¢heck[ihat[ihe[lever{¢an[bHe[$hifted[$moothly[and
accurately[fo[each[tange[and[Ihat[3he[tangelindicator[is
notfaligned[Wwith[ihe[¢orrect[tange.

Ifthefindicatorfis[mot@lignedwithfhe[dorrectifange,[darry[dutthe

following[adjustment[procedures.

(10 Loosen[ihelhut[dn[ihe[$hift[lever.

(20 Push[ihe[¢ontrol$haftFully[tearward.

(3)0 Returnfihe[¢ontrol$haftlever2[hotches[lio[N[fange.

(4)O0 Set[ihe3hiftleverfo[N[tange.

(5)0 While[holding[the[shiftJeverJightly[foward[the[R

range[s$ide,[fighten[ihe[$hift{lever[hut.

Torque: 13[N-m[{130kgf-cm,[9[ft-1bf)

(6)0 Startthe[engine[and[make[ure[that[the[lvehicle
moves(forward[Wwhen[ghifting[the[leverfrom[ihe[N[o
D(tBnge[Rnd[TBversBswhenbhiffihgt0tAe[R

‘ =
W range.
D04732

o (9)0 Inspect[@nd[adjustihe[heutral[$tart[$witch.
Tl Neutral[Basicline Check(ihatfihe[engine[¢an(be[StartedwithheShiftllever
only[in[ihe[N[or[P[tange,but[hot[in[dther(tanges.
Bolt Iffit[is[hot[asBtated[@bove, Farry[but[the[Jollowing[adjustment
procedures.
(1) Loosen[the[meutral(start[$witch[bolt{and[$etthe[shift
A lever(fo[ihe[N[tange.
BN (2)O0 Alignfihe[grooveWith[heutralbasic[line.
= &J Q10135 (3)0 Hold[in[tange[@nd[dighten[ihe[®olt.
Torque:[5.4[N-m[{55[kgf-cm,[48[in.-1bf)
(4)0 For¢ontinuity[inspection[éflihe[heutral[$tart[$witch,
See[page[DI-34.
(h)O Check[Inhelidle[$peed[tange.
Idle[$peed[{In[N[tange[@and[air[¢onditioner[DFF):
800[[5P[kpm

Groove

10.[] MECHANICALSYSTEM[TESTS

(@)] Measure[ihe3tall[$peed.
The[dbject[dffthisest(isfo¢heckihe[dverallperformancedfithefransmission[andéngineBy[measuring
the[$tall[$peeds[in[ihe[P[&nd[R[tanges.

NOTICE:

(1 Do[the[lest[atfhormal[bperatingfluidtemperature(50 -[80[JC (122 - 176[]F).

(1 Do[hot[¢ontinuously[tunthis[testlongerthan[5[$econds.

(1 To[énsure[$afety,[conductIhis[test[in[a[wide,[¢lear(levelarea[Which[provides[good[Iraction.
11 The[$talllest[$should[always[be[¢arried[outfin[pairs.[Dne[iechnician[$hould[dbserve[lihe[¢ondi-
tions[of[wheels[br[Wheel[$toppers[dutside[the[Vehicle[while[the[bther[is[dloing[the[lest.

(1)0 Chock[ihe[#4[Wheels.

(2)0 Connectlaifachometer[io[ihe[éngine.

(3)0 Fully[@pply[ihe[parking[brake.

(4)0 Keeplyour[leftoot[pressingirmly[dn[ihe[brake[pedal.

(5)0 Startihe[éngine.
HIACE[BUP[] (RM670E)
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(6) Shift into the D range. Depress all the way down on the accelerator pedal with your right foot.
Quickly read the stall speed at this time.

Stall speed: 2,300 + 150 rpm

(7) Do the same test in R range.

Stall speed: 2,300 = 150 rpm

Evaluation:

Problem Possible cause

* Engine output may be insufficient

« Stator one-way clutch not operating properly

HINT: If more than 600 rpm below the specified value, the torque
converter could be faulty.

(a) Stall speed low in D and R ranges

e Line pressure too low

e Forward clutch slipping

*No. 2 one-way clutch not operating properly
*O/D one-way clutch not operating properly

(b) Stall speed high in D range

e Line pressure too low

 Direct clutch slipping

« 1st & reverse brake slipping

« O/D one-way clutch not operating properly

(c) Stall speed high in R range

e Line pressure too low

(d) Stall speed high in D and R ranges « Improper fluid level
*O/D one-way clutch not operating properly

(b) Measure the time lag.
When the shift lever is shifted while the engine is idling, there will be a certain time lapse or lag before
the shock can be felt. This is used for checking the condition of the O/D direct clutch, forward clutch,
direct clutch and 1st & reverse brake.
NOTICE:
« Do the test at normal operating fluid temperature 50 - 80 °C (122 - 176 °F).
. Be sure to allow 1 minute interval between tests.
« Take 3 measurements and take the average value.
(1)  Fully apply the parking brake.
(2) Start the engine and check idle speed.
Idle speed (In N range and air conditioner OFF): 800 = 50 rpm
(3) Shift the shift lever from N to D range. Using a stop watch, measure the time from when the lever
is shifted until the shock is felt.
Time lag: N — D Less than 1.2 seconds
(4) Inthe same manner, measure the time lag for N — R.
Time lag: N — R Less than 1.5 seconds

HIACE SUP (RM670E)
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Evaluation (If N — D time or N — R time lag is longer than specified):

Problem

Possible cause

N — D time lag is longer

e Line pressure too low
* Forward clutch worn
*O/D one-way clutch not operating properly

N — R time lag is longer

e Line pressure too low

« Direct clutch worn

« 1st & reverse brake worn

*O/D one-way clutch not operating properly

11. HYDRAULIC TEST
Measure the line pressure.
NOTICE:

« Do the test at normal operation fluid temperature 50 - 80 °C (122 - 176 °F).
« The line pressure test should always be carried out in pairs. One technician should observe

the conditions of wheels or wheel stoppers outside the vehicle while the other is doing the test.
. Be careful to prevent SST’s hose from interfering with the exhaust pipe.

(1)  Warm up the ATF.

(20 Remove the test plug on the transmission case front left side and connect SST.

SST  09992-00095 (09992-
(3) Fully apply the parking brake and chock the 4 wheels.
)  Start the engine and check idling speed.

) Keep your left foot pressing firmly on the brake pedal and shift into D range.
(6) Measure the line pressure when the engine is idling.

) Depress the accelerator pedal all the way down. Quickly read the highest line pressure when

00231, 09992-00271)

engine speed reaches stall speed.
(8) Inthe same manner, do the test in R range.

Specified line pressure:

Condition D range kPa (kgf/cm2, psi) R range kPa (kgf/cm2, psi)
Idling 392 - 431 (4.0 - 4.4, 57 - 63) 510 -569 (5.2 - 5.8, 74 - 82)
Stall 1,216 — 1,363 (12.4 - 13.9, 176 — 198) 1,481 - 1,726 (15.1 - 17.6, 215 - 250)

If the measured pressures are not up to the specified values, recheck the throttle cable adjustment and re-

test.
Evaluation

Problem

Possible cause

If the measured values at all ranges are higher.

 Throttle cable out of adjustment
« Throttle valve defective
* Regulator valve defective

If the measured values at all ranges are lower.

 Throttle cable out of adjustment
¢ Throttle valve defective

* Regulator valve defective

« Oil pump defective

» O/D direct clutch defective

If pressure is low in the D range only.

D range circuit fluid leaks
» Forward clutch defective

If pressure is low in the R range only.

* R range circuit fluid leakage
 Direct clutch defective
« 1st & reverse brake defective

HIACE SUP (RM670E)
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12.[] MANUALSHIFTING[TEST

HINT:

Withthis[lest,[iti¢an[he[dleterminedwhether[the[frouble[is[Wwithin

the[electrical[¢ircuit[or[is[@[Mmechanical[problem[ihihe[fransmis-

sion.

(@)J Disconnect[ihe[$olenoid[ire.

(b)O Inspectihe[anualldriving[dperation.
Check[IhatZhe[$hiftfand[gear[positions[Eorrespond[Wwith
the[fable[below.
While[diriving,[$hiftihrough[ihe[l,[2[@nd[D[fanges.[Check
that[ihe[gear[¢hange[torresponds[io[ihe[$hift[fange.

Shiftltange Gear[Position
D O/D
2 3rd
L 1st
R Reverse
P Pawl[lock

HINT:
Ifihe[l,[2[@and[D[lange(gear[positions[are[difficulto[distinguish,
do[ihe[above[tead[lest.
[ffany[@bnormality[is[found[in[ihe[&bove[iest,Ihe[problem[is[in
the[fransmission[itself.

() Connectihe[$olenoid[ire.

(d)O Canceldutihe[PTC[{See[page[PI-3)[]



