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AUTOMATIC TRANSAXLE (F4A42)

GENERAL

SPECIFICATIONS  erorseec

Item

F4A42-1

F4A42-2

Torque converter type

3-element, 1-stage, 2-phase type

Transaxle type

4-speed forward, 1-speed reverse

Engine displacement 2.0 DOHC 2.7 DOHC
Gear ratio

1st 2.842 2.842
2nd 1.529 1.529
3rd 1.000 1.000
4th 0.712 0.712
Reverse 2480 2480
Final gear ratio 4.407 4402
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SPECIAL TOOLS

EEFB1ACB

Tool (Number and name)

lllustration

Use

Engine support fixture
J28467-B

J284670B

Removal and installation of
transaxle assembly

Engine support adapters
J28467-125

J2846712

Use with J28467-B

09452-21001
Oil pressure gauge adapter

="

EKAAQ06A

Measurement of the oil pressure.

(use with 09452-21500 and
09452-21002)

09452-21002
Oil pressure gauge adapter

EKAAQ06B

Measurement of the oil pressure.

use with 09452-21500 and
09452-21001)

09452-21500
Oil pressure gauge

EKAAQ006C

Measurement of the oil pressure.

(use with 09452-21001 and
09452-21002)
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AUTOMATIC TRANSAXLE
SYSTEM

TROUBLESHOOTING  essresco
(F4A42 MODEL)

|Gather information from customerl

| Verify complaint |

4 Communication with
Record the DTC and |  scan tool impossible [ hgpection procedure No.1 in
fail-safe code " |inspection chart for trouble symptom
Abnormal code output Normal code displayed

| Erase the D'Izl

4 v
| Basic inspection item adjustment |

\ 4
Abnormality exists (No DTC
| Road test |7 b ( )

No abnormality
\ 4 v

Recheck DTCs which were read
before the road test

Abnormal code Normal code displayed
output

\ 4 \ 4 \ 4

Go to inspection chart for| | Go to inspection chart for
DTC trouble symptom

4 A J
Search for cause

Found Not found
\ 4 \J
- NG ] ] :
Repair |<—| Go to intermittent malfunctions

v

Confirmation test | OK
|~ .| Completed
(Road test) |;|

EKA9007D



AUTOMATIC TRANSAXLE SYSTEM

DIAGNOSIS FUNCTION

1

3.

5.

Connect the Hi Scan Pro to the connector for diagno-
sis.

Read the output diagnostic trouble codes. Then follow
the remedy procedures according to the "DIAGNOS-
TIC TROUBLE CODE DESCRIPTION" on the follow-
ing pages.

[uj] note

« A maximum of 8 diagnostic trouble codes (in the
sequence of occurrence) can be stored in the
Random Access Memory (RAM) incorporated
within the control module.

* The same diagnostic trouble code can be stored
one time only.

¢ if the number of stored diagnostic trouble codes
ordiagnostic trouble patterns exceeds 8, already
stored diagnostic trouble codes will be erased in
sequence, beginning with the oldest.

« Do not disconnect the battery until all diagnos-
tic trouble codes or diagnostic trouble patterns
have been read out, because all stored diag-
nostic trouble codes or diagnostic trouble pat-
terns will be cancelled when the battery is dis-
connected.

If the fail-safe system is activated and the transaxle
is locked in third gear, the diagnostic trouble code
in the Fail-safe code description will be stored in the
RAM. Three of these diagnostic trouble codes can be
stored.

The cancellation will occur if, with the transaxle locked
in third gear, the ignition key is turned to the OFF
position, but the diagnostic trouble code is stored in
the RAM.

Memoaorization.

« Up to 8 diagnosis items and 3 fail-safe items can
be memorized.

« If the memory capacity is exceeded, diagnosis
and fail-safe items in the memory are overwritten,
starting with the oldest.

* No code can be memorized more than once.

AT-5
Diagnosis Code Deletion.

1) Automatic Deletion
All diagnosis codes are deleted from memory the
200 th time the ATF temperature reaches 50°C
after memorization of the most recent diagnosis
code.

2) Forced Deletion
Memorized diagnosis codes can be deleted us-
ing the scan-tool, provided the following condi-
tions are satisfied :
¢ The ignition switch is ON
¢ There is no detection pulse from the crank
angle sensor
« There is no detection pulse from the output
shaft speed sensor
¢ There is no detection pulse from the vehicle
speed sensor
« The fail-safe function is not operational
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ROAD TEST
No. Condition Operation Judgment value Check item
1 Ignition switch : OFF | Ignition switch Battery voltage (mV) | Control relay
(1) ON
+ Ignition switch Selector lever position (1P 2R, 3)N, Transaxle range switch
: ON MP@)R,(3N,@4)D (4)D
* grg'n: d: Accelerator pedal (1) 400~1,000 mV Throttle position sensor
p Selgstor lever (1) Released (2)Gradually rises
2 osition : P (2) Half depressed from (1)
P Y (3) Depressed (3) 4,500~5,000 mV
Brake pedal (1) ON Stop lamp switch
(1) Depressed (2) OFF
(2) Released
* Ignition switch Starting test with lever Starting should be Starting possible or
3 : ST P or N range possible impossible
» Engine :
Stopped
Warming up Drive for 15 minutes or more | Gradually rises to Oil temperature sensor
4 so that the automatic fluid | 70~90°C
temperature becomes
70~90°C
« Engine : Idling A/C switch (1) ON Triple pressure switch
* Selector lever (1) ON (2) OFF
position : N (2) OFF
Accelerator pedal (1) ON Idle position switch
(1) Released (2) OFF
(2) Half depressed (1) 600~925 rpm
(2) Gradually rises
5 from (1)
Communication with
(1) Data changes engine-ECU
Selector lever position Should be no Malfunction when starting
(1) N—D abnormal shifting
(2) N—R shocks
Time lag should be
within 2 seconds
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No. Condition Operation Judgment value Check item
Selector lever Selector lever position (2) 1st, (4) 3rd, (3) Shift condition
position : N (Carry and vehicle speed 2nd, (5) 4th
out on a flat and 1. Idling in 1st gear o o -
. ; (2) 0%, (4) 100%, (3) | Low and reverse solenoid
straight road) (Vc_ehllcle stopped) 100%, (5) 100% valve
2. Driving at constant
speed of 20 km/h (2) 0%, (4) 0%, (3) Underdrive solenoid valve
in 1st gear 0% (5) 100%
3. Driving at constant o o -
speed of 30 km/h g; 2) &()) ?5,)(3‘)%1 00%, | Second solenoid valve
in 2nd gear
4. Driving at 50 km/h (2) 100%, (4) 0%, (3) | Overdrive solenoid valve
6 in 3rd gear with 100% (5) 0%
accelerator fully closed | (1) gkmyh Vehicle speed sensor
5. Driving at constant (4) 50km/h
speed of 50 km/h
in 4th gear (Each (4) 1,800 ~2,100rpm | Input shaft speed sensor
condition should be (4) 1,800 ~ 2,100rpm | Output shaft speed sensor
maintained for 10
seconds or more) (3) 0% Damper clutch control
(5) Approx. 70~90% | solenoid valve
(3) Approx.
100~300rpm
(5) Approx. 0~10rpm
Selector lever 1. Accelerate to 4th gear | For (1), (2) and (3), Malfunction when shifting
position : D (Carry at a throttle position the reading should . . .
out on a flat and sensor output of 1.5V | be the same as Displaced shift points
straight road) (accelerator opening the specified output | Does not shift
angle of 30 %). shaft torque, and ;
2. Gently decelerate to no abnormal shocks E)ogso:c;t tih':t from 1
a standstill. should occur.
3. Accelerate to 4th gear | For (4), (5) and (6), | Does not shift from 2
at a throttle position downshifting should |[to3or3to2
sensor output of 2.5V | occur immediately Does not shift from 3
7 (accelerator opening after the shifting todordto3
angle of 50%). operation is made.
4. While driving at 60
km/h in 4th gear, shif
down to 3rd gear.
5. While driving at 40
km/h in 3rd gear, shift
down to 2nd gear.
6. While driving at 20
km/h in 2nd gear, shift
down to 1st gear.
Selector lever Move selector lever to R The ratio between Does not shift
position : N (Carry range drive at constant input and output shaft
8 out on a flat and speed of 10km/h speed sensor data
straight road) should be the same
as the gear ratio
when reversing.
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AUTOMATIC TRANSAXLE (F4A42)

INSPECTION CHART FOR THROUBLE SYMPTOMS

Trouble symptom

Probable cause

Communication with HI-SCAN is not possible
If communication with the HI-SCAN is not possible, the cause is
probably a defective diagnosis line or the TCM is not functioning.

Malfunction of diagnosis line
Malfunction of connector
Malfunction of the TCM

Driving impossible

Starting impossible

Starting is not possible when the selector
lever is in P or N range. In such cases,
the cause is probably a defective engine
system, torque converter or oil pump.

Malfunction of the engine system
Malfunction of the torque converter
Malfunction of the oil pump

Does not move forward

If the vehicle does not move forward when the
selector lever is shifted from N to D range while
the engine is idling, the cause is probably
abnormal line pressure or a malfunction of
the underdrive clutch or valve body.

Abnormal line pressure
Malfunction of the underdrive
solenoid valve

Malfunction of the underdrive clutch
Malfunction of the valve body

Does not reverse

If the vehicle does not reverse when the
selector lever is shifted from N to R range
while the engine is idling, the cause is
probably abnormal pressure in the reverse
clutch or low and reverse brake or a
malfunction of the reverse clutch, low and
reverse brake or valve body.

Abnormal reverse clutch pressure
Abnormal low and reverse brake pressure
Malfunction of the low and reverse
brake solenoid valve

Malfunction of the reverse clutch
Malfunction of the low and reverse brake

¢ Malfunction of the valve body

Does not move (forward or reverse)

If the vehicle does not move forward or
reverse when the selector lever is shifted
to any position while the engine is idling,
the cause is probably abnormal line
pressure or a malfunction of the power
train, oil pump or valve body.

Abnormal line pressure
Malfunction of power train
Malfunction of the oil pump
Malfunction of the valve body
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Trouble symptom

Probable cause

Malfunction when
starting

Engine stalling when shifting

If the engine stalls when the selector lever
is shifted from N to D or R range while the
engine is idling, the cause is probably a
malfunction of the engine system, damper
clutch solenoid valve, valve body or torque
converter (damper clutch malfunction).

Malfunction of the engine system
Malfunction of the damper clutch
control solenoid valve

Malfunction of the valve body
Malfunction of the torque converter
(Malfunction of the damper clutch)

Shocks when changing from N to

D and large time lag

If abnormal shocks or a time lag of 2 seconds
or more occur when the selector lever is
shifted from N to D range while the engine

is idling, the cause is probably abnormal
underdrive clutch pressure or a malfunction
of the underdrive clutch, valve body.

Abnormal underdrive clutch pressure
Abnormal low and reverse brake pressure
Malfunction of the underdrive

solenoid valve

Malfunction of the valve body
Malfunction of the idle position switch

Shocks when changing from N to

R and large time lag

If abnormal shocks or a time lag of 2 seconds
or more occur when the selector lever is
shifted from N to R range while the engine

is idling, the cause is probably abnormal
reverse clutch pressure or low and reverse
brake pressure, or a malfunction of the
reverse clutch, low and reverse brake, valve
body or idle position switch.

Abnormal reverse clutch pressure
Abnormal low and reverse brake pressure
Malfunction of the low and reverse
solenoid valve

Malfunction of the reverse clutch
Malfunction of the low and reverse brake
Malfunction of the valve body
Malfunction of the idle position switch

Shocks when changing from N to D,

N to R and large time lag

If abnormal shocks or a time lag of 2 seconds
or more occur when the selector lever is
shifted from N to D range and from N to R
range while the engine is idling, the cause

is probably abnormal line pressure or a
malfunction of the oil pump or valve body.

Abnormal line pressure
Malfunction of the oil pump
Malfunction of the valve body

Malfunction when Shocks and running up + Abnormal line pressure
shifting If shocks occur when driving due to upshifting « Malfunction of each solenoid valve
or downshifting and the transmission speed + Malfunction of the oil pump
becomes higher than the engine speed, the + Malfunction of the valve body
cause is probably abnormal line pressure ¢ Malfunction of each brake or each clutch
or a malfunction of a solenoid valve, oil
pump, valve body, brake or clutch.
Displaced shifting All points * Malfunction of the output shaft
points If all shift points are displaced while driving, the speed sensor
cause is probably a malfunction of the output « Malfunction of the throttle position sensor
shaft speed sensor, TPS or solenoid valve. + Malfunction of each solenoid valve
* Abnormal line pressure
* Malfunction of the valve body
¢ Malfunction of the TCM

Some points

If some of the shift points are displaced while
driving, the cause is probably a malfunction
of the valve body, or it is related to control
and is not an abnormality.

Malfunction of the valve body
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AUTOMATIC TRANSAXLE (F4A42)

Trouble symptom

Probable cause

Does not shift

No diagnosis codes

If shifting does not occur while driving and
no diagnosis codes are set, the cause is
probably a malfunction of the transaxle
range switch, or TCM

Malfunction of the transaxle range
Malfunction of the TCM

Malfunction while
driving

Poor a acceleration

If acceleration is poor even if downshifting
occurs while driving, the cause is
probably a malfunction of the engine
system, brake or clutch.

Malfunction of the engine system
Malfunction of the brake of clutch

Vibration

If vibration occurs when driving at constant
speed or when accelerating and deceleration
in top range, the cause is probably abnormal
damper clutch pressure or a malfunction of
the engine system, damper clutch control
solenoid valve, torque converter or valve body.

Abnormal damper clutch pressure
Malfunction of the engine system
Malfunction of the damper clutch
control solenoid valve

Malfunction of the torque converter
Malfunction of the valve body

Whine noise

Whine noise during accelerating or
decelerating from driving speeds of
40~60kph or 60~80kph.

Malfunction of the automatic
transaxle cable
Malfunction of the mass damper

¢ Malfunction of the transfer drive

gear/driven gear

Transaxle range switch system
The cause is probably a malfunction of the inhibitor switch
circuit, ignition switch circuit or a defective TCM.

Malfunction of the transaxle range switch
Malfunction of the ignition switch
Malfunction of connector

Malfunction of the TCM

Idle position switch system
The cause is probably a defective idle position switch
circuit, or a defective TCM.

Malfunction of the idle position switch

e Malfunction of connector

Malfunction of the TCM

Triple pressure switch system
The cause is probably a defective triple pressure switch
circuit or a defective TCM.

Malfunction of the triple pressure switch
Malfunction of connector

Malfunction of A/C system

Malfunction of the TCM

Vehicle speed sensor system
The cause is probably a defective vehicle speed sensor
circuit or a defective TCM.

Malfunction of the vehicle speed sensor

¢ Malfunction of connector

Malfunction of the TCM
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ELEMENTS IN USE IN EACH GEAR
Operating element Underdrive R:I::';e Overdrive I;:::::: Second O:Izt\::y
Selector lever position clutch (UD) (REV) clutch (OD) brake (LR) brake (2nd) (OWC)

P Parking - - - 0] - -

R Reverse - 0] - 0] - -

N Neutral - - - 0] - -
1st o] - - 0] - 0]

b 2nd (0] - - - (0] -
3rd 0] - 0] - - -
4th - - 0] - (0] -
1st o} - - 0] - 0]

3 2nd 0] - - - (0] -
3rd 0] - 0] - - -
1st 0] - - (0] - (0]

2 2nd 0] - - - 0] -

L 1st (0] - - (0] - (0]

OPERATING ELEMENTS AND THEIR FUNCTION
Operating element Code Function
Underdrive clutch ub Connects input shaft and underdrive sun gear
Reverse clutch REV Connects input shaft and reverse sun gear
Overdrive clutch oD Connects input shaft and overdrive planetary carrier
Low & reverse brake LR Locks low & reverse annulus gear and overdrive
planetary carrier
Second brake 2ND Locks reverse sun gear
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SERVICE ADJUSTMENT

PROCEDURE

E73F5727

AUTOMATIC TRANSAXLE FLUID CHECK

1

Drive the vehicle until the fluid temperature rises to
the normal temperature (70~80°C).

Park the vehicle on a level surface.

Move the selector lever through all positions to fill the
torque converter and the hydraulic circuits with fluid,
and then move the selector lever to the N position.

After wiping off any dirt around the oil level gauge,
reinsert and remove the oil level gauge and check the
condition of the fluid.

[Ui) A/JOTE

If the fluid smells as ifit is burning, it means that the
fluid has been contaminated by fine particles from the
bushes and friction materials, a transaxle overhaul
may be necessary.

Check that the fluid level is at the HOT mark on the
oil level gauge. Ifthe fluid level is lower than this, add
more fluid until the level reaches the HOT mark.
Automatic transaxle fluid : DIAMOND ATF SP-Ill.,, SK
ATF SP-IIl.

[U) NOTE

If the fluid level is low, the oil pump will draw in air
along with the fluid, which will cause bubbles to form
inside the hydraulic circuit. This will in turn cause the
hydraulic pressure to drop, which will result in late
shifting and slipping of the clutches and brakes. If
there is too much fluid, the gears can churn it up into
foam and cause the same conditions that can occur
with low fluid levels. In either case, air bubbles can
cause overheating and oxidation ofthe fluid which can
Interfere with normal valve, clutch, and brake opera-
tion. Foaming can also result In fluid escaping from
the transaxle vent, in which case it may be mistaken
for a leak.

Insert the oil level gauge securely.

The fluid and the ail filters should always be replaced
when overhauling the transaxle or after the vehicle
has been driven under severe conditions. The re-
placement procedures are given below. Furthermore,
the oil filters are special filters which are only to be
used for the automatic transaxle.

AUTOMATIC TRANSAXLE (F4A42)

|Uj AJOTE

When new, automatic transmission fluid should be
red. The red dye is added so distinguish it from engine
oil or antifreeze. As the vehicle is driven the trans-
mission fluid will begin to look darker. The color may
eventually appear light brown
Also, the dye, which is not an indicator of fluid quality,
is not permanent
Therefore, further investigation of the automatic
transaxle is required fif,

« the fluid is dark brown or black.

« the fluid smells burnt.

* metalparticles can be seen orfelton the dipstick.

AUTOMATIC TRANSAXLE FLUID

REPLACEMENT

If you have afluid changer, use this changer to replace the
fluid. If you do not have a fluid changer, replace the fluid
using following procedure.

1

Remove the drain plug from the bottom of the
transaxle case to drain the fluid.

Install the drain plug and gasket, and tighten to the
specified torque.

Tightening torque : 32 Nm (320 kgf-cm, 23 Ibfft)

3.

Pour the new fluid in through the oil filler tube.

/A\ CAUTION

Stop pouring if the full volume of fluid cannot be
poured in.

Repeat the procedure in step 1 if too much fluid was
added.

Reconnect the hose that was disconnected in step 1
above, and firmly replace the oil level gauge.

Start the engine and run it at idle for 1-2 minutes.

Move the select lever through all positions, and then
move it to the N position.

Drive the vehicle until the fluid temperature rises to
the normal temperature (70~80°C), and then check
the fluid level again. The fluid level must be at the
HOT Mark.



AUTOMATIC TRANSAXLE SYSTEM

9. Firmly insert the oil level gauge into the oil filler tube.

EKACO09E

EKA9059A

TRANSAXLE RANGE SWITCH CONTINUITY CHECK

Terminal No.

tems o« 5 4 3 2 1 10 9 8 7
L1~

P 0-0

R 0o

N 0-0

D r\_

EKJAO08A

EKJA008B
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TRANSAXLE RANGE SWITCH AND CONTROL
CABLE ADJUSTMENT

Set the selector lever to the "N" position.

Loosen the control cable to the manual control lever
coupling nut to free the cable and lever.

Set the manual control lever to the neutral position.

Transaxle

EKA9002C

Loosen the transaxle range switch body mounting
bolts and then turn the transaxle range switch body
so the hole in the end of the manual control lever and
the hole (cross section A-A in the figure) in the flange
of the transaxle range switch body flange are aligned.

Tighten the transaxle range switch body mounting
bolts to the specified torque. Be careful at this time
that the position of the switch body does not change.

Manual control
lever
Hole in

flange
Transaxle range

switch body

Section A-A

EKKAQ08A
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6. Gently pull the transaxle control cable Inthe direction
of the arrow, then tighten the adjusting nut.

7. Check that the selector lever is in the "N" position.

8. Checkthat each range on the transaxle side operates

and functions correctly for each position of the selec-
tor lever.

Adjusting nut I3NmM

EKA9003B

AUTOMATIC TRANSAXLE (F4A42)

AH CONTROL COMPONENT CHECK

1

THROTTLE POSITION SENSOR CHECK

The TPS is a variable resistor type that rotates with
the throttle body shaft to sense the throttle valve an-
gle. As the throttle shaft rotates, the output voltage of
the TPS changes. The ECM detects the throttle valve
opening based on voltage change. (Refer to FL-sec-
tion).

OIL TEMPERATURE SENSOR CHECK
1) Remove the oil temperature sensor.

2) Measure the resistance between terminals 1 and
2 of the oil temperature sensor connector.

STANDARD VALUE

Oil temperature (°C) Resistance (KQ)
0 16.7 ~ 20.5

100 0.57 ~ 0.69

EKA9004A

VEHICLE SPEED SENSOR CHECK

1) Remove the vehicle speed sensor and connect a
3-10 KQ resistance as shown in the illustration.

2) Turn the shaft of the vehicle speed sensor and

checkthat there is voltage between terminals 2-3
(1 turn=4 pulses).

EKA9004B



AUTOMATIC TRANSAXLE SYSTEM

4.

A/T CONTROL RELAY CHECK
1) Remove the A/T control relay.

2) Use jumper wires to connect A/T control relay
terminal 2 to the battery (+) terminal and terminal
4 to the battery (-) terminal.

3) Check the continuity between terminal 1 and ter-
minal 3 of the A/T control relay when the jumper
wires are connected and disconnected from the
battery.

4) lIfthereisaproblem,replacetheA/Tcontrol relay.

EKJA008C
SOLENOID VALVE CHECK
1) Remove the valve body cover.

2) Disconnect the connectors of each solenoid
valve.

EKA9005C

AT-15

3) Measure the resistance between terminals 1 and
2 of each solenoid valve.

STANDARD VALUE

EKA9005D

4) If the resistance is outside the standard value,
replace the solenoid valve.

|ku) NOTE

Resistance of the solenoid valve connector.

Terminal No.
7 & 10

10& 6

9&4

9 &3

9&5

Name

Damper clutch
solenoid valve

Low and reverse
solenoid valve

Second solenoid
valve

Underdrive solenoid
valve

Overdrive solenoid
valve

Resistance

2.7 - 3.4Q
(at 20°C)
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TEST PROCEDURE  ecszeors
TORQUE CONVERTER STALL TEST

This test measures the maximum engine speed when the
selector lever is in the D or R position. The torque con-
verter stalls to test the operation of the torque converter,
starter motor, one-way clutch operation, the holding per-
formance of the clutches, and brakes in the transaxle.

/t\ CAUTION

Do not letanybody stand in front ofor behind the
vehicle while this test is being carried out.

1. Checkthe automatic transaxle fluid level and temper-
ature, and the engine coolant temperature.
e Fluid level : At the HOT mark on the oil level
gauge
¢ Fluid temperature : 80~100°C
« Engine coolant temperature : 80~100°C

2. Chock both rear wheels (left and right).

3.  Applythe parking brake leverwith the brake pedal fully
depressed.

4. Start the engine.

5.  Move the selector lever to the D position, fully depress
the accelerator pedal and take a reading of the maxi-
mum engine speed at this time.

A\ CAUTION

a. The throttle should not be left fully open for
more than eight seconds.

b. Ifcarrying out the stall testtwo ormore times,
move the selectorlever to the N position and
run the engine at 1,000 rpm to let the auto-
matic transaxle fluid cool down before carry-
ing out subsequent tests.

Standard value stall speed : 2,100 ~ 2,900 rpm

AUTOMATIC TRANSAXLE (F4A42)

c. Move the selector lever to the R position and
carry out the same test again.

Standard value stall speed : 2,100 ~ 2,900 rpm

TORQUE CONVERTER STALL TEST JUDGEMENT
RESULTS

1

N

w

P

Stall speed is too high in both D and R ranges
¢ Low line pressure
* Low & reverse brake slippage

Stall speed is too high in D range only
¢ Underdrive clutch slippage

Stall speed is too high in R range only
« Reverse clutch slippage

Stall speed too low in both D and R ranges
¢ Malfunction of torque converter
¢ Insufficient engine output

Low & reverse Torque

Reverse brake Underdrive converter
clutch clutch

EKA9006A
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HYDRAULIC PRESSURE TEST

1. Warm up the engine until the automatic transaxle fluid
temperature is 80-100°C.

2. Jack up the vehicle so that the wheels are free to turn.

3. Connectthe special tool (oil pressure gauge) to each
pressure discharge port.

4. Measure the hydraulic pressure at each port under
the conditions given in the standard hydraulic pres-
sure table, and check that the measured values are
within the standard value ranges.

5. If a value is outside the standard range, correct the
problem while referring to the hydraulic pressure test
diagnosis table.

EKA9007B

EKA9007C
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AUTOMATIC TRANSAXLE (F4A42)

STANDARD HYDRAULIC PRESSURE TEST

Measurement condition

Standard hydraulic pressure kPa/(psi)

Under Re- Over- Low
Se- . A and re- | Second . Damper | Reduc-
. . drive verse drive Direct )
lector Shift Engine clutch clutch clutch verse brake clutch clutch tion
lever posi- speed res- res- res- brake pres- — release brake
posi- tion (rpm) Zure ‘;ure 2ure pres- sure Zure pressure | pres-
tion sure (2ND) (DR) sure
(UD) | (REV) | (OD) | /gy
260 ~ 260 ~
P - 2,500 ; ; - |3s0@s| - ; gf - gg()’ 340 (38
~ 49) ~ 49)
1,270 ~ 1,270 ~ 500 ~ 1,270 ~
1,770 1,770 1,770
R Reverse | 2,500 - (185 ~ - (185 ~ - - 7320(17;5 (185 ~
256) 256) 256)
260 ~ 260 ~
N | Neutral | - ’ ; - |340@s| - ; %gf - 352()’ 340 (38
~ 49) ~ 49)
1,010 ~ 1,010 ~ 500 ~ 1,010 ~
1,050 1,050 1,050
1stgear | 2,500 (147 ~ = - (147 ~ - - 7’920(17;3 (147 ~
152) 152) 152)
1,010 ~ 1,010 ~ 500 ~ 1,010 ~
2nd 1,050 1,050 1,050
gear 2500 | (147 ~ ) p ) (147 ~ ) 7_?20(17;’ (147 ~
152) 152) 152)
780 ~ 780 ~ 780 ~
880 880 450 ~ 650 880
D |3rdgear| 2500 | 43 - (13 ~ - - © | (65~94) | (113 ~
128) 128) 128)
780 ~ 780 ~ 780 ~
880 880 880 450 ~ 650
4th gear | 2,500 (13 ~ - (113 ~ } B (113 ~ | (65 ~94) i
128) 128) 128)
780 ~ 780 ~ 780 ~
880 880 880 450 ~ 650
Sth gear | 2,500 - | @~ T | @13~ | (113~ | @5~949)|
128) 128) 128)




AUTOMATIC TRANSAXLE SYSTEM AT 19
[DTC P0560 BACK-UP LINE FOR POWER |

COMPONENT LOCATION  essaasas

KKQEQQ1D

GENERAL DESCRIPTION essscorc

TCM saves "LEARNING VALUE" and keeps it at certain value. Through this process, the "LEARNING VALUE" is pro-
tected from being erased at disconnecting Battery cable and maintaining related components.

DTC DESCRIPTION  ezsosas

The TCM is detected an unexpected communication error with "EEPROM", the TCM sets this code.

DTC DETECTING CONDITION  exriro

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy * Check Voltage range » Faulty TCM
* Fault in harness

* Ne is normal
Ne = 400rpm
Vb(Backup-line) = 9V

Enable Conditions

Threshold value * Backup-line = 7 Volt

Diagnostic Time * 10 Sec
Fail Safe




AT-20 AUTOMATIC TRANSAXLE (F4A42)
POWER SUPPLY CIRCUIT INSPECTION  esosos02

1. Ignition "ON" & Engine "OFF".

2. Disonnect the "C136-2" of TCM connector.

3. Measure the voltage between terminal "8" of the "C136-2" of TCM harness connector and chassis ground.

Specification : Approx. B+

C136-2(2.7L)

EKOFO001A

4. Is voltage within specifications?

YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM’s connector or was repaired and TCM
memory was not cleared. And Go to Component Inspection procedure.

NO

» Check the ECU Fuse 10A is installed or not blown.
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  &rrosasa
1. Connect scantool to data link connector.
2. Ignition "ON" & Engine "OFF".

3. Monitor the "DTC".

4. Is DTC Re-displayed?

YES

» Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace TCM as
necessary and then go to 'Verification of Vehicle Repair" procedure.

NO

» Go to "Verification of Vehicle Repair" procedure.



AUTOMATIC TRANSAXLE SYSTEM
VERIFICATION OF VEHICLE REPAIR ecoe20ee

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.

4. Are any DTCs present ?

YES

» Go to the applicable troubleshooting procedure.

NO

» System performing to specification at this time.

AT-21



AT -22 AUTOMATIC TRANSAXLE (F4A42)
[DTC P0605 EEPROM ABNORMAL |

COMPONENT LOCATION  cercsessa

KKQEQ0Q1D

GENERAL DESCRIPTION  eseoeseo

Refer to DTC P0560.

DTC DETECTING CONDITION esteczc

Item Detecting Condition & Fail Safe Possible Cause
DTC Strategy * Check COMMUNICATION * Faulty TCM
Enable Conditions +« COMMUNICATION ERROR WITH "EEPROM"
Threshold Value » Communication fail

Diagnostic Time

Fail safe




AUTOMATIC TRANSAXLE SYSTEM AT-23

COMPONENT INSPECTION  esarere

1

Ignition "ON" & Engine "OFF”.
Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Using a scantool, Clear DTC.
Using a "SCAN TOOL", Operate "LEARNING " Reset.
Perform the "LEARNING"
IG OFF &—IG ON (Repeat 2~3times), and then Monitor the "DTC"
Is DTC Re-displayed ?
YES

» Substitute with a known-good TCM and check for proper operation. Ifthe problem is corrected, replace TCM as
necessary and then Go to "Verification of Vehicle Repair* procedure.

NO

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM’s connector or was repaired and TCM
memory was not cleared. And Go to Component Inspection procedure.

METHOD OF LEARNING RESET

* IT IS NECESSARY TO LEARNING RESET, AFTER REPLACED TRANSMISSION
1. ERASING CONDITION

1) SELECT LEVER POSITION IS "P" OR "N"

2) VEHICLE SPEED = Okm/h

3) IGNITION "ON", ENGINE "OFF"

2. USING A SCAN TOOL, OPERATE "LEARNING" RESET

3. IG "ON" — IG "OFF"(2~3 TIMES), AFTER ERASE

VERIFICATION OF VEHICLE REPAIR  eassssrs

Refer to DTC P0560.



AT -24

AUTOMATIC TRANSAXLE (F4A42)

[DTC P0703 BRAKE S/W MALFUNCTION

COMPONENT LOCATION

GENERAL DESCRIPTION

EKKE148A

The HIVEC Automatic Transmission’s function, of intelligence control, is based on the Fuzzy Control System. The Fuzzy
Control System determines optimal gear positions as related to driver's intention and current driving conditions. The
Brake Switch provides important information by deciding whether the vehicle is decelerating by the depression of the

brake pedal, or if the speed is decreasing because the vehicle is running on the uphill.

DTC DESCRIPTION

ESE2BCEA

The TCM(PCM) sets this code if a Brake Switch signal is input continuously, for an extended period of time, when the
vehicle is supposed to be running (moving).

DTC DETECTING CONDITION

EQ27128C

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

check for Short to Battery

Enable Conditions

No(Output Speed Sensor) = 240rpm

Case 1 Brake Switch "ON"
Threshold value Short to Battery
Diagnostic Time More than 5 min.
DTC Strategy check for Voltage range
Case 2 Enable Conditions 2.24V < Input voltage < 2.76 V

Threshold value

Open

Diagnostic Time

More than 5 min.

Fail safe

Intelligent-Shift is inhibited

Short to battery in circuit
Faulty Brake SWITCH
Adjustment

Faulty Brake SWITCH
Faulty PCM




AUTOMATIC TRANSAXLE SYSTEM

SCHEMATIC DIAGRAM

E64116F1

AT-25
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AT-26
MONITOR SCANTOOL DATA  esraoes

Connect scantool to data link connector(DLC).

Ignition "ON" & Engine "OFF".

AUTOMATIC TRANSAXLE (F4A42)

Monitor the "BRAKE LAMP SWITCH" parameter on the scantool.

Depress and release Foot Brake.

1.2 CURRENT DATA 01/16

15.BRAKE LAMP SWITCH OFF
16.A/T CONTROL BELAY
01. ENGINE RPtl
02. UEHICLE SPEED SNSR
03. THROTTLE P.SENSOR
04 .INPUT SPEED SENSOR
05.0/PUT SPEED SENSOR
06.DCCSU DUTY
T
IFIK |IPART||FULL|[HELP||[GRPH||IRCRD
FIG.1)

FIG1) Release foot brake status.
FIG2) Depress loot brake status.

Does "STOP LAMP SWITCH" follow the reference data?

YES

1.2 CURRENT DATA

15.RRAKE LAMP SWITCH ON
16.A/T CONTROL RELAY

01. ENGINE RPH
02. UEHICLE SPEED SNSE
03. THROTTLE P.SENSOR

04 .INPUT SPEED SENSOR
05.0/PUT SPEED SENSOR
06.DCCSU DUTY

01/16

1.

n FIR | PART|IFULL||HELP||GRPH||RCRD

[FIG.2)

ELQEO001A

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.

NO

» Goto "TERMINAL & CONNECTOR INSPECTION" procedure.



AUTOMATIC TRANSAXLE SYSTEM AT-27
TERMINAL & CONNECTOR INSPECTION  esoaasco

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES

» Repair as necessary and go to "Verification vehicle Repair" procedure.

NO

» Go to "Signal circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eossrans

1. Ignition "ON" & Engine "OFF".

2. Disconnect "BRAKE LAMP SWITCH" connector.

3. Measure voltage between teminal "1" of the sensor harness connector and chassis ground.

Specification : OV

Without ESP With ESP
C32(2.0L)
[]] c3t1eoy A c132(2.7L)
H c131(2.7L)
1 1. Battery 1. Stop lamp signal to TCM
2. Stop lamp signal to TCM l 2 1 2. Battery

24 4 | 3

EKOF502B

4. Is voltage within specifications?

YES

» Go to "Component Inspection" procedure.

NO

» Check for Shortto power circuit in harness. Repair as necessary and Go to 'Verification Vehicle Repair" procedure.



AT-28
COMPONENT INSPECTION  ecesozro
1. Check "STOP LAMP SWITCH".

1) Ignition "OFF".

2)

3)
SWITCH is pushed in.

Specification : Infinite

Without ESP

C31(2.0L)
C131{2.7L)

1. Battery
2. Stop lamp signal to TCM

FIG.1) Brake pedal is released-°°S2
FIG.2) Brake pedal is depressed-OQ

4) Is resistance within specifications?

YES

» Go to "Adjust STOP LAMP SWITCH" as below.

NO

With ESP

-2

i

AUTOMATIC TRANSAXLE (F4A42)

Disconnect "STOP LAMP SWITCH" connector and Remove "STOP LAMP SWITCH".

Measure resistance between terminal "1" and "2" of the STOP LAMP SWITCH when plunger of the STOP LAMP

€32(2.0L)
c132(2.7L)

1. Stop lamp signal to TCM

'

2. Battery

Q

EKOF502C

ELQEO004A

» Replace "STOP LAMP SWITCH" as necessary and Go to "Verification Vehicle Repair” procedure.



AUTOMATIC TRANSAXLE SYSTEM AT-29

2. Adjust "STOP LAMP SWITCH" Clearance.
1) Ignition "OFF".
2) Reinstall "STOP LAMP SWITCH".

3) Adjust "STOP LAMP SWITCH" Clearance as below.

Specification : 0.9mm(0.04In)

FIG 1)method of adjust: Screw in the "STOP LAMP SWITCH" until
its plunger is fully de-pressed(threaded end (A) touching the pad (B)
on the pedal arm). Then back off the switch 3/4 turn to make 0.9mm(0.04In)
of clearance between the threaded end and pad Tighten the locknut firmly.
Connect the "STOP LAMP SWITCH" connector. Make sure that the stop lamp
goes off when the pedal is released.

ELQEOO05A
4) After Adjusting, Has problem been solved?
YES
» Go to "Verification Vehicle Repair" procedure.

NO

» Substitute with a known-good TCM/PCM and check for proper operation. If the problem is corrected, replace
TCM/PCM as necessary and go to "Verification Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ewcisic

Refer to DTC P0560.



AT -30 AUTOMATIC TRANSAXLE (F4A42)
[DTC P0707 TRANSAXLE RANGE SWITCH - LOW INPUT |

COMPONENT LOCATION  enesosso

EKKE108A

GENERAL DESCRIPTION  ersesans

The Transaxle Range Switch sends the shift lever position information to the TCM(PCM) using a 12V (battery voltage)
signal. When the shift lever is in the D (Drive) position the output signal of Transaxle Range Switch is 12V and in all other
positions the voltage is OV. The TCM(PCM) judges the shift lever position by reading all signals, for the Transaxle Range
Switch, simultaneously.

DTC DESCRIPTION  cei7cors

The TCM(PCM) sets this code when the Transaxle Range Switch has no output signal for more than 30 seconds.

DTC DETECTING CONDITION eisaii7a

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy * Check for No signal * Open or short in circuit
. < Faulty TRANSAXLE RANGE
Enable Conditions + Ne = 400rpm and TPS = 10% SWITCH
Threshold value » No signal detected * Faulty TCM(PCM)
Diagnostic Time * More than 30sec

* Recognition as previous signal
- When P-D or R-D or D-R SHIFT is detected,
it is regarded as N-D or N-R though "N"
Fail Safe signal is not detected.
- When sports mode S/W is ON without
PR,N, D-RANGE signals, it is regarded
sports mode.(DTC is not set)




AUTOMATIC TRANSAXLE SYSTEM AT-31
SCHEMATIC DIAGRAM  esspsera
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Ihot in on or STARTI

See
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SwitH
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AT-32 AUTOMATIC TRANSAXLE (F4A42)
MONITOR SCANTOOL DATA  eoessos

1. Connect scantool to data link connector(DLC).

2. Ignition "ON" & Engine "OFF".

3. Monitor the "TRANSAXLE RANGE SWITCH" parameter on the scantool.

4. Move selector lever from "P" range to other range.

i.2 CURRENT DATA
*11) AMSAXLE RANGE GW

" A N\ /nV T
|P. N R D R

NOT FIXED

FIX Z(-) z<+)

ELQEO006A

5. Does "TRANSAXLE RANGE SWITCH" follow the reference data?

YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Goto "TERMINAL & CONNECTOR INSPECTION" procedure.

TERMINAL & CONNECTOR INSPECTION  esrscoie

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification vehicle Repair" procedure.

NO

» Go to "Power Supply circuit inspection" procedure.



AUTOMATIC TRANSAXLE SYSTEM AT-33
POWER SUPPLY CIRCUIT INSPECTION  esrpasee
1. CHECK POWER TO RANGE SWITCH

1) Disconnect "TRANSAXLE RANGE SWITCH" connector.

2) Ignition "ON" & Engine "OFF".

3) Measure voltage between teminal "8" of the sensor harness connector and chassis ground.

Specification : approx. B+

TRANSAXLE
RANGE SWITCH

co1(2.0L) 1. D Range
c101(2.7L) - P Range
. N Range

3

4

7. R Range
8. Power supply IG1
9. Starting circuit
10. Starting circuit

EKOF003B
4) Is voltage within specifications?
YES
» Go to "Signal circuit inspection” procedure.

NO

» Check that Fuse 24-10A is installed or not blown.
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair'lprocedure.

SIGNAL CIRCUIT INSPECTION  enscsesc
1. Ignition "OFF".
2. Disconnect "TRANSAXLE RANGE SWITCH" and "TCM(PCM)" connector.

3. Measure resistance between each teminal of the sensor harness connector and TCM(PCM)harness connector as
below.

Specification :

<2.0L>

Pin No of "TRANSAXLE RANGE

SWITCH" CO01 Nol CO01 No3 CO1 No4 CO01 No7
Pin No of "TCM(PCM)" harness C33-2 No29 C33-2 No22 C33-2 Nob C33-2 Nol4

Specification 0Q 0Q 0Q 0Q



AT-34 AUTOMATIC TRANSAXLE (F4A42)

<2.7L>
Pin No of "TRANSAXLE RANGE C101 Nol C101 No3 C101 No4 C101 No7
SWITCH
Pin No of "TCM(PCM)" harness C136-3 Nol7 C136-3 No5 C136-3 No6 C136-3 Nol6
Specification Q oQ oQ oQ
<2.0L>
1.D Range
3. P Range
4. N Range
7. R Range
8. Power supply IG1
9. Starting circuit
10. Starting circuit
C33-2 J
N——
[ g — 22. P Range
—h ~ 6. N Range
14. R Range
O 32| 31]30] 29| 28] 27| 26] 25| 29. D Range
24]23f22] 21f20}19]18}17
16]1514]13]12]11]10] 9
O 8l7]els]4]3]2]1
| —
\L 1
| I P ——N
e
<2.7L>
1.D Range
3. P Range
c101 4. N Range
7. R Range

00000¢
0000 5 Staring orout
A A A 9. Starting circuit

10. Starting circuit

C136-3
| I [
5. P Range
* x 9 8 7 6 5 4 3 * * 6. N Range
16. R Range
22 21« o+ 18 17 16 * *+ 13 12 17. D Range

EKOF003C

4. s resistance within specifications?

YES

» Go to "Component inspection” procedure.



AUTOMATIC TRANSAXLE SYSTEM AT-35
NO

» Check for Open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  ei7sosee
1. Ignition "OFF".
2. Remove "TRANSAXLE RANGE SWITCH".

3.  Measure the resistance between each terminal of the sensor.

Specification : approx. 0 Q

TRANSAXLE
RANGE SWITCH

1. D Range

d . 3. P Range
A? piior/s % 4. N Range
Component side 7. R Range

8. Power supply IG1
9. Starting circuit
10. Starting circuit

EKOF003D

Terminal Number

Range 2 3 4 5 6 7 8 9 10
P O .o €20
R O-o
N a <3 0
D LJ LJ
3 c>
2 O <
L c> <

[ RANGE SWITCH continuity check table (Case of SPORTS MODE vehicle has no 3,2,L range) ]

EKOF003E
4. Is resistance within specifications?
YES

» Substitute with a known-good PCM/TCM and check for proper operation. If the problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.

NO

» Replace "TRANSAXLE RANGE SWITCH" as necessary and Go to "Verification Vehicle Repair" procedure.



AT -36 AUTOMATIC TRANSAXLE (F4A42)
VERIFICATION OF VEHICLE REPAIR censrees

Refer to DTC P0560.



AUTOMATIC TRANSAXLE SYSTEM AT -37
[DTC P0708 TRANSAXLE RANGE SWITCH - HIGH INPUT |

COMPONENT LOCATION  Eessansor

EKKE108A

GENERAL DESCRIPTION esze013

Refer to DTC P0707.

DTC DESCRIPTION  eszorsre

Refer to DTC P0707.

DTC DETECTING CONDITION erceaiar

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy * Check for multiple signals * Open or short in
. TRANSAXLE RANGE
Enable Conditions Always SWITCH
Threshold value * Multiple signal ¢ Faulty TRANSAXLE
. g . RANGE SWITCH
Diagnostic Time More than 0.5 sec - Faulty PCM

* Recognition as previous signal
- When signal is input "D" and "N" at the same
time, TCM(PCM) regards it as "N" RANGE.
- After TCM(PCM) Reset, If the if the TCM(PCM)
detects multiple signal or no signal, then
it holds the 3rd gear position.

Fail Safe

SCHEMATIC DIAGRAM  erzimsc

Refer to DTC P0707.

MONITOR SCANTOOL DATA  esosoras

1. Connect scantool to data link connector(DLC).

2. Ignition "ON" & Engine "OFF".



AT-38 AUTOMATIC TRANSAXLE (F4A42)

3. Monitor the "TRANSAXLE RANGE SWITCH" parameter on the scantool.

4. Move selector lever from "P" range to "L" range.

1.2 QUGHENT DATA
XTEANSAXLE GANCE SU

P- ' N INV P
PN | R ) R
NOT FIXED
FIX Z(-) Z(+)

5. Does "TRANSAXLE RANGE SWITCH" follow the reference data?

YES

ELQEO006A

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.
NO

» Go to "TERMINAL & CONNECTOR INSPECTION" procedure.

TERMINAL & CONNECTOR INSPECTION  eroroeio

Refer to DTC P0707.

POWER SUPPLY CIRCUIT INSPECTION  eosscses

1. Disconnect "TRANSAXLE RANGE SWITCH" connector.

2. Ignition "ON" & Engine "OFF".

3. Measure voltage between each terminal of the sensor harness connector and chassis ground.
Specification :

TERMINAL 1 3 4 7 8 9
SPECIFICATION ov 12V(PULL UP) 12V(PULL UP) ov 12v ov

10
ov
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TRANSAXLE
RANGE SWITCH

coi(2.00) 1. D Range
c101(2.7L) - P Range
. N Range

3

4

7. R Range
8. Power supply IG1
9. Starting circuit
10. Starting circuit

exor(Bs
4. |s voltage within specifications?
YES
» Go to "Signal circuit inspection" procedure.
NO
» Check for Short in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
SIGNAL CIRCUIT INSPECTION  ezrres00
1. Ignition "OFF".
2. Disconnect "TRANSAXLE RANGE SWITCH" and "TCM(PCM)" connector.
3.  Measure resistance between each terminals of the sensor harness to check for Short.
Specification : Infinitel
TRANSAXLE
RANGE SWITCH
1. D Range
3. P Range
c 20— 4. N Range
cli2 7. R Range
8. Power supply IG1
9. Starting circuit
10. Starting circuit
exorodB

4. Is resistance within specifications?
YES
» Go to "Component inspection” procedure.

NO

» Check for Open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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COMPONENT INSPECTION  easrrace

Refer to DTC P0707.

VERIFICATION OF VEHICLE REPAIR corrcesa

Refer to DTC P0560.



AUTOMATIC TRANSAXLE SYSTEM AT -41
[DTC P0711 TRANSAXLE FLUID TEMPERATURE SENSOR RATIONALITY |

COMPONENT LOCATION  eesieoss

O

AN EGYE

ELQEQ43A

GENERAL DESCRIPTION  epaeacrs

The automatic TRANSAXLE fluid(ATF) temperature sensor is installed in the Valve Body. This sensor uses a thermis-
tor whose resistance changes according to the temperature changes. The TCM supplies a 5V reference voltage to the
sensor, and the output voltage of the sensor changes when the ATF temperature varies. The automatic TRANSAXLE
fluid(ATF) temperature provides very important data for the TCM’s control of the Torque Converter Clutch, and is also
used for many other purposes.

DTC DESCRIPTION  exseresa

This DTC code is set when the ATF temperature output voltage is lower than a value generated by thermistor resistance,
in a normal operating range, for approximately 1 second or longer. The TCM regards the ATF temperature as fixed at a
value of 80°C(176°F).



AT -42

AUTOMATIC TRANSAXLE (F4A42)

DTC DETECTING CONDITION
[2.0L]

ECFC51C7

Detecting Condition & Fail Safe

Possible cause

* Check rationality

* Ne= 1000rpm and No= 1000rpm
for 5min cumulative and

* Engine coolant temperature has
changed by more than 40°C
since start up

» Other OTS related error is not detected

¢ -7°C < AIT oil temp. at start-up and
ambient temp. < 50°C OR AT oil
temp. at start-up < 30°C

In condition that Oil TEMP is not
changed more than 2°C

» OTS output at IG-OFF= 50°C

* The engine coolant temperature
at IG-OFF= 73.5°C

* The engine coolant temperature have
decreased over 34°C from IG-OFF
of the previous driving

* Intake air temperature < 35°C

In condition that OTS TEMP is not
changed morethan 2°C.

Item
DTC Strategy
Case 1
Enable Conditions
Case 2
Case 3

* No = 1000rpm, Ne = 1000rpm
for 5min cumulative

* The engine coolant temperature
>73.5°C

In condition that OTS output < -23.5°C

Threshold value

Diagnostic Time

Fail Safe

» Learning control and Intelligent
shift are inhibited
 Fluid temperature is regarded as 80°C

» Sensor signal circuit is
short to ground

* Faulty sensor

» Faulty PCM
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[2.7L]

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy * Check for ground short » Sensor signal circuit is
short to ground
* Faulty sensor

Enable Conditions 1) ¢ -4 °F < OIL TEMP < 248 °F, In condition that Oil

JUMP TEMP is changed over 10 degrees during 10 sec « Faulty TCM(PCM)
E"s?rbl',%?gﬂ't"_l‘:gilz) « OIL TEMP > 86°F and In case of OIL TEMP is
TEMP higher 15 degrees than WATER TEMP

e OIL TEMP < 86 °F

Enable Conditions 3) * Il\\l,lelz 1000rpr_'n . 10mi
STUCK ON LOW ¢ Maintenance time : 10minutes

TEMP In condition that OIL TEMP is changed

less than 5 degrees

Threshold value

Diagnostic Time

¢ Learning control and Intelligent shift are inhibited

Fail Safe « Fluid temperature is regarded as 80°C(176°F)

SPECIFICATION  cosarce:

Temp.[°C(°F)] Resistance(ks ) Temp.[°C(°F)] Resistance(k: )
~40(-40) 139.5 80(176) 1.08
-20(4) 47.7 100(212) 063
0(32) 18.6 120(248) 0.38
20(68) 8.1 140(284) 0.25
40(104) 38 160(320) 0.16
60(140) 1.98
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MONITOR SCANTOOL DATA

1. Connect scantool to data link connector(DLC).

2.  Engine "ON".

EFE17BFD

AUTOMATIC TRANSAXLE (F4A42)

3. Monitor the "TRANSAXLE FLUID TEMPERATURE SENSOR" parameter on the scantool.

Specification : Increasing Gradually

1.2 CURRENT DATA

13. OIL TEMPERATURE 147
14. GEAR POSITION
15.SELECT LEUER POSI.
16.A/C SWITCH

17.IDLE SWITCH

15. BROKE SWITCH

19.SPORTS MODE SELECT

20 .SPORTS NODE UP SW

FIH | IpQRTI [FULL| IHELP| [gBPh] |BCRd]

i. 2 CURRENT DATA

13.0IL TEMPERATURE -40
|14 .GEAR POSITION

15. S

16. A

signal circuit open
17.1

13. B mTcij nwi 1Clm-—-
19.SPOUTS NODE SELECT
20.SPORTS NODE UP SwW

FIH | [PART [FULL| [HELP| [grph||RCRD)

FIG.2)

FIG.1) Normal
FIG.2) Signal harness Open
FIG.3) Signal harness Short

13/24

13/24 |

*

[ FIG3)

i. 2 CURRENT DATA 13/24
A
13.0IL TEMPERATURE 302w
14.GEAR POSITION
15. SI
160/ signal circuit short to ground
17.11 .
IS .HInrarenwrrun--——
19.SPORTS NODE SELECT
20 .SPORTS nODE UP SU
T
FIS o PART ||fu 11| |[HELP| [CRPH| Ircrd)

1

4. Does "TRANSAXLE FLUID TEMPERATURE SENSOR™" follow the reference data?

YES

ELQEO13A

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.

NO

» Goto "TERMINAL & CONNECTOR INSPECTION" procedure.
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TERMINAL & CONNECTOR INSPECTION  esssoecr

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
» Repair as necessary and go to "Verification vehicle Repair" procedure.

NO

» Go to "Component inspection” procedure.

COMPONENT INSPECTION  eacazss

1. CHECK "TRANSAXLE FLUID TEMPERATURE SENSOR"
1) Ignition "OFF".
2) Disconnectthe "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3) Measure the resistance between terminals "1" and "2" of the "TRANSMISSION FLUID TEMPERATURE SEN-
SOR".

Specification : Refer to " Reference data"

==\ ATM
SOLENOID
VEVIVIVEYR VALVE
9@@“69 (Component side)

Temm Faa 7 N7
4;4;4;

1.TRANSMISSION FLUID
TEMPERATURE SENSOR
2.Sensor ground

EKOFO005A

[REFERENCE DATA]

Temp.[°C(°F)] Resistance(kQ) Temp.[°C(°F)] Resistance(kQ )
-40(-40) 1395 80(176) 1.08
-20(-4) 47.7 100(212) 0.63
0(32) 18.6 120(248) 0.38
20(68) 8.1 140(284) 0.25
40(104) 3.8 160(320) 0.16

60(140) 1.98
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4) s resistance within specifications?

YES

» Go to "CHECK PCM/TCM " as below.
NO

» Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to "Verification Vehicle Re-
pair" procedure.

2. CHECK TCM
1) Ignition "ON” & Engine "OFF".
2) Connect "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.
3) Install scantool and select a SIMU-SCAN.

4) Simulate voltage (0-5V) to "TRANSMISSION FLUID TEMPERATURE SENSOR" signal circuit.

1.7 sinu-scnn 1.7 SIMU-SCAM
L &
12.BED SO DUTV 0.0 X 12.BED SO DUTV 0.0 X
13.0IL TEMPERATURE Z15 13.0IL TEMPERATURE 154 "F
14.GEAR POSITION N, P, R a 14.GEAR POSITION N, P, R a
15.SELECT LEOER POST. F, M 15.SELECT LEUER POSI. F, M
T T
SIMULATION OF UOLTAGE SIMULATION OF UOLTAGE
1.6 2 u 2 .0 2 u
C CH B ONLV 1 ( CH B OHLV )
|Imetr||simli] | + |1 — 1lfik E |[metp||sim 1| | + | - ||Fl« L
FIG.1) FIG.2)

FIG.1) INPUT 1.02V -> 215"F
FIG.2) INPUT 2.02V — 154°F

& The values are subject to change according to vehicle model or conditions.

ELQEO16A

5) Is FLUID TEMP. SENSOR signal value changed according to simulation voltage?
YES

» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

NO

» Substitute with a known-good PCM/TCM and check for proper operation. Ifthe problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR eauhm

Refer to DTC P0560.



AUTOMATIC TRANSAXLE SYSTEM

AT -47

[DTC P0712 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - LOW

COMPONENT LOCATION

E65EF967

o

O

J
A\ CREY

GENERAL DESCRIPTION

Refer to DTC P0711.

DTC DESCRIPTION

Refer to DTC P0711.

DTC DETECTING CONDITION

[2.0L]

E5A9E11C

E8F829E9

E7C607BD

ELQEQ43A

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check for Voltage range

Enable Conditions

Always

Threshold value

Voltage < 0.05V

Diagnostic Time

More than 1sec

Fail Safe

Learning control and Intelligent shift are inhibited
Fluid temperature is regarded as 80°C

Sensor signal circuit is
short to ground

Faulty sensor

Faulty PCM

[2.7L]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check for ground short

Enable Conditions

Continuous

Threshold value

Voltage < 0.49V

Diagnostic Time

More than 1sec

Fail Safe

Learning control and Intelligent shift are inhibited
Fluid temperature is regarded as 80°C(176°F)

Sensor signal circuit is
short to ground

Faulty sensor

Faulty TCM(PCM)
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SPECIFICATION  ecass08s

Refer to DTC P0711.

MONITOR SCANTOOL DATA  ercooser

Refer to DTC P0711.

TERMINAL & CONNECTOR INSPECTION 7014108

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
Interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification vehicle Repair" procedure.

NO

» Go to "Signal circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eoaisoes
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the voltage between terminal "1" of the "TRANSMISSION FLUID TEMPERATURE SENSOR" harness con-
nector and chassis ground.

Specification : Approx. 5V

ATM
SOLENQID
VALVE

C04(2.0L)
c104(2.7L)

1.TRANSMISSION FLUID
TEMPERATURE SENSOR
v 2.Sensor ground

EKOF005B
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4. Is voltage within specifications?

YES

» Go to "Component Inspection" procedure.

NO
» Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure .
COMPONENT INSPECTION  eoarcars

Refer to DTC P0711.

VERIFICATION OF VEHICLE REPAIR eczsee00

Refer to DTC P0560.
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[DTC P0713 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - HIGH |

COMPONENT LOCATION  ecorance

ELQE043A

GENERAL DESCRIPTION esci7ase

Refer to DTC P0711.

DTC DESCRIPTION erensncr

Refer to DTC P0711.

DTC DETECTING CONDITION  esreross

[2.0L]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy * Check for Voltage range » Sensor signal circuit is
Enable Conditions | + Always short to ground
» Faulty sensor
Threshold value * Voltage = 4.9V e Faulty TCM(PCM)
Diagnostic Time * More than 1sec
Fail Safe + Learning control and Intelligent shift are inhibited
* Fluid temperature is regarded as 80°C(176°F)
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[2.7L]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy « Check voltage range ¢ Open in circuit
) ¢ Faulty sensor
¢ Engine speed > 2000rpm « Faulty TCM(PCM)

Enable Conditions (1) « Output speed > 1000rpm
* Accumulated time in above condition : 10 min

« Enable Conditions(1) or

¢ Engine speed > 700rpm

« Engine Coolant Temperature > 35°C

« Accumulated time in above condition : 60 sec

Enable Conditions (2)

Threshold value « Voltage > 4.5V
Diagnostic Time ¢ More than 1lsec
Fail Safe ¢ Learning control and Intelligent shift are inhibited.

¢ Fluid temperature is regarded as 80°C(176°F)

SPECIFICATION  ecrrinse

Referto DTC P0711.

MONITOR SCANTOOL DATA  esucsose

Referto DTC P0711.

TERMINAL & CONNECTOR INSPECTION  eosnnr

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2.  Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
» Repair as necessary and go to "Verification vehicle Repair" procedure.

NO

» Go to "Signal circuit inspection" procedure.
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SIGNAL CIRCUIT INSPECTION  eesrrara

1. Ignition "OFF".

2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the voltage between terminal 1" of the "TRANSMISSION FLUID TEMPERATURE SENSOR" harness con-
nector and chassis ground.

Specification : Approx. 5V

ATM
SOLENOID
VALVE

€04(2.0L)
C104(2.7L)

1.TRANSMISSION FLUID
TEMPERATURE SENSOR
v 2.Sensor ground

EKQFO005B

4. Is voltage within specifications?

YES
» Go to "Ground circuit inspection" procedure.
NO
» Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
GROUND CIRCUIT INSPECTION  easeeri2
1. Ignition "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the resistance between terminal "2" of the "TRANSMISSION FLUID TEMPERATURE SENSOR" harness
connector and chassis ground.

Specification : Approx. 0 Q

ATM
SOLENOID
VALVE

Mr~oVaTr 7 N CO04(2.0L)
L y |/ cio42.70)

g 1.TRANSMISSION FLUID
TEMPERATURE SENSOR

2.Sensor ground

EKOF005D
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4. s resistance within specifications?

YES

» Go to "Component inspection” procedure.

NO
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  eaeso0ss
1. CHECK "TRANSAXLE FLUID TEMPERATURE SENSOR"
1) Ignition "OFF".
2) Disconnectthe "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3) Measure the resistance between terminals "1" and "2" of the "TRANSMISSION FLUID TEMPERATURE SEN-
SOR".

Specification : Refer to " Reference data"

ATM

SOLENOID
VALVE
(Component side)

1.TRANSMISSION FLUID
TEMPERATURE SENSOR
2.Sensor ground

EKOF005C

[REFERENCE DATA]

Temp.[°C(°F)] Resistance(kQ) Temp.[°C(°F)] Resistance(kQ )
-40H0) 139.5 80(176) 1.08
-20(-4) 47.7 100(212) 0.63

0(32) 18.6 120(248) 0.38
20(68) 8.1 140(284) 0.25
40(104) 3.8 160(320) 0.16
60(140) 1.98

4) s resistance within specifications?

YES

» Go to "CHECK PCM/TCM " as below.

NO

» Replace OIL TEMPERATURE SENSOR as necessary and Go to "Verification Vehicle Repair" procedure.



AT-54 AUTOMATIC TRANSAXLE (F4A42)

2. CHECK TCM
1) Ignition "ON" & Engine "OFF".
2) Connect "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.
3) Install scantool and select a SIMU-SCAN.

4) Simulate voltage (0"5V) to OIL TEMPERATURE SENSOR signal circuit.

1.7 SIMU-SCAN 1.7 Sinu-SCAN
A A
12.FED SV DUTY 0.0 % 12.RED SU DUTY 0.0 %
13.0IL TEMPERATUBE 215 °F 13.0IL TEMPERAIUBE 154 °F
14.GEAR POSITION N, P, R a 14.GEAR POSITION N P, R a
15.SELECT LEOER POSI. P, N W 15.SELECT LEUER POSI. P, N
-
SIMULATION OF UOLTAGE SIMULATION OF UOLTAGE
( CH B ONLY ) ( CH B ONLY )
METF SI ML — FIS META SI ML — FIS
FIG.1) FIG.2)

FIG.1) INPUT 1.02V-> 215°F
FIG.2) INPUT 2.02V -» 154“F

» The values are subject to change according to vehicle model or conditions.

ELQEO16A
5) Is FLUID TEMP. SENSOR signal value changed according to simulation voltage?
YES

» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

NO

» Substitute with a known-good PCM/TCM and check for proper operation. Ifthe problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  enaceosr

Refer to DTC P0560.
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[DTC P0715 INPUT SPEED SENSOR CIRCUIT |

COMPONENT LOCATION  epsacszo

BKQEQQ4A

GENERAL DESCRIPTION epesasr

The input(turbine) speed sensor outputs pulse-signals according to the revolutions of the input shaft of the transmission.
The TCM determines the input shaft speed by counting the frequency of the pulses. This value is mainly used to control
the optimum fluid pressure during shifting.

DTC DESCRIPTION earcoses

The TCM sets this code if an output pulse-signal is not detected from the input speed sensor, when the vehicle is running
faster than 30 km/h. The Fail-Safe function will be set by the TCM if this code is detected.

DTC DETECTING CONDITION  escrascs

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy ¢ Speed rationality check  Signal circuit is open or short
« Vehicle speed is over 18 Mile/h(30 Km/h) : 2:::2: pfxf]:jcégféﬂtit'iss‘fe:n
in D,3,2,L(A/T range swhitch) and : g P

Faulty INPUT SPEED
SENSOR
« Faulty TCM(PCM)

SP(SPORTS MODE)

* But do not check the DTC in below condition
- AT oil temp sensor voltage > 4.5V
- Engine revolution < 2600 rpm

Enable Conditions

Threshold value * No signal

Diagnostic Time * More than 1sec

* Locked into 3rd or 2nd gear
Fail Safe + Manual shifting is possibe
2nd —3rd,3rd — 2nd)




AT-56

SPECIFICATION  escacore

Input shaft & Output shaft speed sensor
¢ Type : Hall sensor

¢ Current consumption : 22mA(MAX)
« sensor body and sensor connector have been unified as one.

SIGNAL WAVEFORM  essocena

MONITOR SCANTOOL DATA  eorassar

1. Connect scantool to data link connector(DLC).

2. Engine "ON" .

3. Monitor the "INPUT SPEED SENSOR" parameter on the scantool.

4. Driving at speed of over 19 Mile/h(30 Km/h).

Specification : Increasing Gradually

AUTOMATIC TRANSAXLE (F4A42)

ELQEO020A
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1.2 QRRENT DNA 1.2 QRENT DNA
A A
X @M POSTION S\R a8 X K POSTION S\R 28 N
X INFUT FEED S\R as pn 1 X TNAIT SEED SR 1%7 pn @
QURJT SED \R 21 mn X QIR FEHD SR 215 pn
X CBHO.E FED 8 Knh X UBHAE SHD 7 Kth
X SHFT PCSITION 1 X SHFT POSTION 4
TC SLI RCAVOLNT) D m T LIFCAQN) 15 mn
AZT FLAV NQT 143 U AT FAA/ WOT 143 U
TRASME RNESV D TRANEAME RINE S D
T T
AX 1BR\IFul] Part [GRFH||help_ ] AR SR RUL PRI GHAl HEP|
FIG.1) 1F|G3

FIG.1) Idling
FIG.2) Accelerating

ELQEO18A

Does "input speed sensor" follow the reference data?

YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Terminal & Connector inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  eessccer

Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

» Repair as necessary and go to "Verification vehicle Repair” procedure.

NO

» Go to "Signal Supply circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eosszses

1

2.

Ignition "ON" & Engine "OFF".

Disconnect the "INPUT SPEED SENSOR" connector.
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3. Measure voltage between terminal "2" of the INPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. 5V

@ID c102-1(2.7) 1. Sensor ground
2. Input speed sensor

3. Power supply 1G1

< ¥

EKOF005E

4. s voltage within specification?
YES
» Go to "Power Supply circuit Inspection" procedure.

NO

» Check for open or short in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
» If signal circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  eosazes0

1. Ignition "ON" & Engine "OFF".
2. Disconnect the "INPUT SPEED SENSOR" connector.

3. Measure voltage between terminal "3" of the INPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. B+

1. Sensor ground

2. Input speed sensor
Gm C102:427L) 3. power supply IG1

EKOF005F
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4. |s voltage within specification ?

YES

» Go to "Ground circuit inspection" procedure.

NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ep4zse00
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "INPUT SPEED SENSOR" connector.

3. Measure resistance between terminal "1" of the INPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. 0 Q

|| 1. Sensor ground

e‘an 2. Input speed sensor
A C102-1(2.7L) 3. Power supply IG1

©

EKOF005G

4. s resistance within specification ?
YES

» Go to "Component Inspection" procedure.

NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
» If ground circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection" procedure.
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COMPONENT INSPECTION  ezs0cass
1. Check "INPUT SPEED SENSOR"
1) Ignition "OFF".
2) Disconnect the "INPUT SPEED SENSOR" connector.

3) Measure resistance between terminal and "2","3" and "1","3" of the "INPUT SPEED SENSOR" connector.

Specification : Refer to " Reference data”

1. Sensor ground
. 2. Input speed sensor
Componentside 3 poer supply 1G1

EKOF005H

4) s resistance within specifications?

[REFERENCE DATA|

Data Reference Data
Current 22 mA
) Input sensor 1.3 mm
Air Gap
Output sensor 0.85 mm
Input sensor Above 4 MQ
Resistance
Output sensor Above 4 MQ
High 4.8 ~ 5.2V
Voltage
Low Below 0.8V
YES

» Go to "CHECK PCM/TCM " as below.
NO

» Replace "INPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair'lprocedure.
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2. CHECK PCM/TCM
1) Ignition "ON" & Engine "OFF".
2) Conned "INPUT SPEED SENSOR" connedor.
3) Install scantool and seled a SIMU-SCAN.

4) Simulate frequency to INPUT SPEED SENSOR signal circuit.

1.7 simu-SCAM 1.7 SIMU-SCAM
04 .INPUT SPEED SENSOR 150 rpn 04 .INPUT SPEED SENSOR 251  rpn
05.0/PUT SPEED SENSOR o] rpn 05.0FPUT SPEED SENSOR 0 rpn
06.DCCSU DUTY 0.0 ¥ 06. DCCSO DUTY 0.0 A
07 .DAMP, CLUTCH SLIP -150 rpn 07. DAMP.CLUTCH SLIP-251 rpn
SIMULATION OF FREQUENCV SIMULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DUTY
150 Hz 50 % 250 Hz 50 %
( CH B ONLY ) < CH B ONLY I
METR SIML SLCT = FIX METR SIML SLCT — FIX
FIG.1) FIG.2)

FIG.1) INPUT 150Hz -> 150rpm
FIG.2) INPUT 250Hz -> 250rpm

IK The values are subject to change according to vehicle model or condition.

ELQEO024A
5) Is"INPUT SPEED SENSOR" signal value changed according to simulation frequency?
YES

» Thoroughly check connedors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair'lprocedure.

NO

» Substitute with a known-good PCM/TCM and check for proper operation. Ifthe problem is correded, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ecesez

Refer to DTC P0560.
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AUTOMATIC TRANSAXLE (F4A42)

[DTC P0717 INPUT SPEED SENSOR CIRCUIT - NO SIGNAL |

COMPONENT LOCATION  c7asosr2

GENERAL DESCRIPTION  Eesooeane

BKQEQQ4A

The input(turbine) speed sensor outputs pulse-signals according to the revolutions of the input shaft of the transmission.
The TCM(PCM) determines the input shaft speed by counting the frequency of the pulses. This value is mainly used to
control the optimum fluid pressure during shifting.

DTC DESCRIPTION eeoezacc

Refer to DTC P0715.

DTC DETECTING CONDITION errozae

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy .

Speed rationality check

Enable Conditions

Vehicle speed is over 19 Mile/h(30 Km/h) and
Ne= 2000rpm in D,3,2,L(A/T range swhitch)
and SP(SPORTS MODE)

Threshold value + No signal
Diagnostic Time * More than 1sec
¢ Locked into 3rd or 2nd gear
Fail Safe * Manual shifting is possibe

2nd —>3rd,3rd — 2nd)

Signal circuit is open or short
Sensor power circuit is open
Sensor ground circuit is open
Faulty INPUT SPEED
SENSOR

Faulty TCM(PCM)

SPECIFICATION cisesie

Refer to DTC P0715.

SIGNAL WAVEFORM  enororeo

Refer to DTC P0715.
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MONITOR SCANTOOL DATA  emsarrra

Refer to DTC P0715.

TERMINAL & CONNECTOR INSPECTION  erratosr

Refer to DTC P0715.

SIGNAL CIRCUIT INSPECTION  eosz062

Refer to DTC P0715.

POWER SUPPLY CIRCUIT INSPECTION  eoscesio
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "INPUT SPEED SENSOR" connector.

3. Measure voltage between terminal "3" of the INPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. B+1

1. Sensor ground

Gm Co2-1(2.0L) 2. Input speed sensor
C102-1(2.71) 3. Power supply IG1

EKOFOQ6B
4. Is voltage within specification ?
YES
» Go to "Ground circuit inspection" procedure.
NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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GROUND CIRCUIT INSPECTION  ese02s

Refer to DTC P0715.

COMPONENT INSPECTION  &sezcas

Refer to DTC P0715.

VERIFICATION OF VEHICLE REPAIR capomn

Refer to DTC P0560.
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[DTC P0720 OUTPUT SPEED SENSOR CIRCUIT

COMPONENT LOCATION  esereeno

GENERAL DESCRIPTION  Eecsazcs

BKQEQQSA

The Output Speed Sensor outputs pulse-signals according to the revolutions of the output shaft of the transmission. The
Output Speed Sensor is installed in front of the Transfer Drive Gear to determine the Transfer Drive Gear rpms by counting
the frequency of the pulses. This value, together with the throttle position data, is mainly used to decide the optimum gear

position.

DTC DESCRIPTION

E3F92066

The TCM sets this code if the calculated value of the pulse-signal is noticeably different from the value calculated, using
the Vehicle Speed Sensor output, when the vehicle is running faster than 30 km/h. The TCM will initiate the fail safe
function if this code is detected.

DTC DETECTING CONDITION  es1o0084

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Speed rationality check

Enable Conditions

Vehicle speed is over 19 Mile/h(30 Km/h) in
D,3,2,L(A/T range swhitch) and SP(SPORTS MODE)
But do not check the DTC in below condition

- AT oil temp sensor voltage > 4.5V

- Engine revolution < 2600 rpm

Threshold value

If the output from the output speed sensor is
continuously 50% lower than the value calculated
by vehicle speed sensor

Diagnostic Time

More than 1sec

Fail Safe

Locked into 3rd or 2nd gear

Apply an electric current to Solenoide valve
Manual shifting is possibe

2nd >3rd,3rd >2nd)

Signal circuit is open or short
Sensor power circuit is open
Sensor ground circuit is open
Faulty OUTPUT SPEED
SENSOR

Faulty TCM(PCM)
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SPECIFICATION  exorres

Refer to DTC P0715.

SIGNAL WAVEFORM  eorsceso

Refer to DTC P0715.

MONITOR SCANTOOL DATA  ecaoiors

1

5.

Connect scantool to data link connector(DLC).
Engine "ON".
Monitor the "OUTPUT SPEED SENSOR" parameter on the scantool.

Driving at speed of over 19 Mile/h(30 Km/h).

Specification : Increasing Gradually

1.2 CURRENT DATA 1.2 CURRENT DAIA
4 4
X CRK POSITION SNSR 1140 rpn CRK POSITION SNSR 1084 rpn
K INPUT SPEED SNSR 1143 rpn . K INPUT SPEED SNSR 1084 rpn u
X OUTPUT SPEED SNSR 408 rpn K OUTPUT SPEED SNSR 2247 rpn
X UEHICLE SPEED ii Kn/h K UEHICLE SPEED 70  Kn/h
SHIFT POSITION 1 K SHIFT POSITION 4
TCC SLIPt AMOUNT 3 49  rpn TCC SLIPC AdOUNT } 84  rpn
A/T BELAV UOLT 14.2 u A/T BELOV UOLT 14.2 U
TRANSAXLE RANGE SU D TRANSASLE RANGE SU D
F F
g FIX |ISCRN||FULL||PART| Igrph |HELP 3 FIx [[IscrN|[FuLL]||PART]| Igrph ;HELPlJ
FIG.1) FIG.2)

FIG.1) Low-speed
FIG.2) High-speed

ELQEO025A

Does "Output speed sensor" follow the reference data?
YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Terminal & Connector inspection” procedure.
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TERMINAL & CONNECTOR INSPECTION  esrracea

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2.  Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

» Repair as necessary and go to "Verification vehicle Repair” procedure.

NO

» Go to "Signal circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  e1arasar

1. Ignition "ON" & Engine "OFF".

2. Disconnect the "OUTPUT SPEED SENSOR" connector.

3. Measure voltage between terminal "2" of the OUTPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. 5V

—

@ZE C102-2(2.7L) 1. Sensor ground

2. Output speed sensor
3. Power supply 1G1

EKOF006E

4. Is voltage within specification?

YES

» Go to "Power Supply circuit Inspection" procedure.

NO

» Check for open or short in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
» If signal circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  ecsseas:

1. Ignition "ON" & Engine "OFF".
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2. Disconnect the "OUTPUT SPEED SENSOR" connector.
3.  Measure voltage between terminal "3" of the OUTPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. B+

—

1. Sensor ground

Gm C102-2(2.71) 2. Output speed sensor

3. Power supply IG1

EKOFOOSF
4. Is voltage within specification?
YES
» Go to "Ground circuit inspection" procedure.
NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ererasss
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "OUTPUT SPEED SENSOR" connector.

3. Measure resistance between terminal "1" of the OUTPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. 0 QL

—

> 1. Sensor ground
@) C102-2(2.7L) 2. Output speed sensor

3. Power supply IG1

4. s resistance within specification?

EKOFOOSG

YES

» Go to "Component Inspection" procedure.
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NO

AT-69

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
» If ground circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection" procedure.

COMPONENT INSPECTION

EDDCD7CF
1. Check "OUTPUT SPEED SENSOR"

1) Ignition "OFF".

2) Disconnect the "OUTPUT SPEED SENSOR" connector.

3) Measure resistance between terminal

nector.
Specification : Refer to " Reference data"
=
2 Component side

1. Sensor ground
2. Output speed sensor
3. Power supply 1G1

4) Is resistance within specifications?

[REFERENCE DATA]

Data
Current
) Input sensor
Air Gap
Output sensor
Input sensor
Resistance
Output sensor
High
Voltage
Low
YES

» Go to "CHECK PCM/TCM " as below.

NO

and "2","3" and "1","3" of the "OUTPUT SPEED SENSOR" con-

EKOF006H

Reference Data
22 mA
1.3 mm
0.85 mm
Above 4 MQ
Above 4 MQ

48 - 5.2V
Below 0.8V

» Replace "OUTPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair" procedure.

CHECK PCM/TCM
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1) Ignition "ON" & Engine "OFF".
2) Connect "OUTPUT SPEED SENSOR" connector.
3) Install scantool and select a SIMU-SCAN.

4) Simulate frequency to OUTPUT SPEED SENSOR signal circuit.

1.7 SIMU-SCAN 1.7 SIMU-SCAN
05.07PUT SPEED SENSOH 150 rpn 05.07PUT SPEED SENSOB 251 rpn
06. DCCSU DUTY 0.0 4 06. DCCSU DUTV 0.0 4
07. DAMP.CLUTCH SLIP O rpn 07. DAMP.CLUTCH SLIP O rpn
08. L8R SU DUTV 0.0 4 08. LSR SU DUTV 100.0&
SIMULATION OF FREQUENCY SIMULATION OF FREQUENCY
FREQUENCY DUTV FREQUENCY DUTV
C CH B ONLY ) C CH B ONLY )
METE simlllstlctll + 1 — 11FIX 1 metr simlllstctll + I — I11fFix |1
FIG.1) FIG.2)

FIG.1) OUTPUT 150Hz -> 150rpm
FIG.2) OUTPUT 250Hz -» 250rpm

1¢ The values are subject to change according to vehicle model or condition.

ELQE030A
5) Is"OUTPUT SPEED SENSOR" signal value changed according to simulation frequency?

YES

» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

NO

» Substitute with a known-good PCM/TCM and check for proper operation. Ifthe problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ereesc:

Refer to DTC P0560.
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[DTC P0721 OUTPUT SPEED SENSOR CIRCUIT RANGE/PERFORMANCE |

COMPONENT LOCATION  estssees

BKQEOOSA

GENERAL DESCRIPTION  essssor

Refer to DTC P0720.

DTC DESCRIPTION  eszrsen

Refer to DTC P0720.

DTC DETECTING CONDITION  essozrs

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy * Speed rationality check

Signal circuit is open or short

« Vehicle speed is over 31 Mile/h(50 Km/h) in Sensor power circuit is open
Sensor ground circuit is open

D,3,2,L(A/T range swhitch) and SP(SPORTS MODE) Faulty OUTPUT SPEED

« If the output from the output speed sensor is SENSOR
Threshold value continuously 50% lower or higrer than the value ¢ Faulty PCM
calculated by vehicle speed sensor

Enable Conditions

Diagnostic Time * More than 1sec

* Locked into 3rd or 2nd gear
* Apply an electric current to Solenoide valve
* Manual shifting is possibe

2nd —3rd,3rd — 2nd)

Fail Safe

SPECIFICATION  enzecees

Refer to DTC P0715.

SIGNAL WAVEFORM  errraie

Refer to DTC P0715.
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MONITOR SCANTOOL DATA  easoross

Refer to DTC P0720.

TERMINAL & CONNECTOR INSPECTION  esconzrs

Refer to DTC P0720.

SIGNAL CIRCUIT INSPECTION  eoeoprcce
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "OUTPUT SPEED SENSOR" connector.

3. Measure voltage between terminal "2" of the OUTPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. 5V

C02-2(2.0L) 1. Sensor ground
C€102-2(2.71) 2. Output speed sensor
3. Power supply IG1

EKOF007A
4. Is voltage within specification?

YES

» Go to "Power Supply circuit Inspection” procedure.

NO

» Check for open or short in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
» If signal circuit in harness is OK, Go to "Check TCM(PCM)" of the "Component Inspection" procedure.
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POWER SUPPLY CIRCUIT INSPECTION  ec1assar

1. Ignition "ON" & Engine "OFF”".

2. Disconnect the "OUTPUT SPEED SENSOR" connector.

3. Measure voltage between terminal "3" of the OUTPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. B+

N a— 1. Sensor ground
Qﬂg €02-2(2.0L) 2. Output speed sensor

C102-2(2.7L) 3. Power supply IG1

EKOF007B

4. Is voltage within specification?
YES

» Go to "Ground circuit inspection" procedure.

NO
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
GROUND CIRCUIT INSPECTION  eeesosec
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "OUTPUT SPEED SENSOR" connector.

3. Measure resistance between terminal "1" of the OUTPUT SPEED SENSOR harness connector and chassis ground.

Specification : approx. 0 Q

=

1. Sensor ground
@) C02-2(2.0L) 2. Output speed sensor

€102-2(2.7L) 3. Power supply IG1

EKOF007C
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4. s resistance within specification?

YES

» Go to "Component Inspection" procedure.

NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
» If ground circuit in harness is OK, Go to "Check TCM(PCM)" of the "Component Inspection" procedure.

COMPONENT INSPECTION  ersracac

Refer to DTC P0720.

VERIFICATION OF VEHICLE REPAIR easects

Refer to DTC P0560.
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[DTC P0722 OUTPUT SPEED SENSOR CIRCUIT - NO SIGNAL

COMPONENT LOCATION eirerae2

GENERAL DESCRIPTION Ees1640:

Refer to DTC P0720.

DTC DESCRIPTION earraozs

Refer to DTC P0720.

DTC DETECTING CONDITION  ezoroe70

BKQEQQSA

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy ¢ Speed rationality check « Signal circuit is open or short
« Vehicle speed is over 19 Mile/h(30 Km/h) and : g::zg: ”:’oﬁzii’fc“lﬁt'; ‘;p‘;’r‘]
Enable Conditions Ne > 2000rpm in D,3,2,L(A/T range swhitch) - Fauly gUTPUT SPEEDP
and SP(SPORTS MODE) SENSOR
Threshold value * No signal ¢ Faulty PCM
Diagnostic Time ¢ More than 1sec
* Locked into 3rd or 2nd gear
. * Apply an electric current to Solenoide valve
Fail Safe * Manual shifting is possibe
2nd —-3rd,3rd — 2nd)

SPECIFICATION  e1os7srs

Refer to DTC P0715.

SIGNAL WAVEFORM  esosrror

Refer to DTC P0715.
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MONITOR SCANTOOL DATA esenzesc

Refer to DTC P0720.

TERMINAL & CONNECTOR INSPECTION  ecrosroc

Refer to DTC P0720.

SIGNAL CIRCUIT INSPECTION  e3s1css0

Refer to DTC P0721.

POWER SUPPLY CIRCUIT INSPECTION  cesmoeta

Refer to DTC P0721.

GROUND CIRCUIT INSPECTION  cezrator

Refer to DTC P0721.

COMPONENT INSPECTION  &1zcs000

Refer to DTC P0720.

VERIFICATION OF VEHICLE REPAIR &7eor0

Refer to DTC P0560.
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DTC P0731 GEAR 1 INCORRECT RATIO

COMPONENT LOCATION  ew2rss

BKQEOO6A

GENERAL DESCRIPTION  esoosers

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 1st gear
ratio, while the transaxle is engaged in the 1st gear. For example, if the output speed is 1000 rpm and the 1st gear ratio
is 2.842, then the input speed is 2,842 rpm.

DTC DESCRIPTION

E323F0FE

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 1st
gear ratio, while the transaxle is engaged in 1st gear. This malfunction is mainly caused by mechanical troubles such as
control valve sticking or solenoid valve malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  ezapsaca

Item
DTC Strategy

Enable Conditions

Threshold value

Diagnostic Time

Fail Safe

Detecting Condition & Fail Safe Possible cause
1st gear incorrect ratio ¢ Faulty Input speed sensor
) ¢ Faulty output speed sensor
Engine speed > 450rpm * Faulty UD clutch or LR brake
Output speed > 350rpm or Oneway clutch

Shift stage 1st. gear

¢ Input speed > Orpm
e ATT oil temp output > -23°C

Voltage of Battery > 10V
Time after shift changing finish > 2secs
A/T range switch: Only one signal

¢ Output speed < (input speed-200rpm)

/1st. gear ratio
More than 1sec

Locked into 3rd gear.
(If diagnosis code P0731 is output four times,
the transaxle is locked into 3rd gear)
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A: INPUT SPEED SENSOR
B :OUTPUT SPEED SENSOR

ELQEO31A

MONITOR SCANTOOL DATA  espirons

1. Connect scantool to data link connedor(DLC).
2.  Engine "ON".

3.  Monitorthe "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scantool.

4. Perform the "STALL TEST" with gear position "1"

Specification : 2000-2700 engine rpm

| 1.2 CURRENT DATA |

X CRK POSITION SNSR 2329 rpM

X INPUT SPEED SNSR 8 it'pn

X OUTPUT SPEED SNSR e rpm

X SHIFT FOSITION 1
THROTTLE P.SENSOR 39.2 u
FLUID TEdP.SENSOR B& °c
OEHICLE SPEED o] Km/h
LSRSU DUTV 8.B w

T
FIX [ISCRNI|FULL|iFfiBT IGRFH 1|HELP

ELQEO032A
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OPERATING ELEMENT OF EACH SHIFTING RANGE

ub/iC oD/C REVIC 2ND/B LRB owe
p .
R . .
N .
DL . . (0]
D2 . .
D3 . .
D4 . .

* Low & Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).

Stall test procedure in D1 and reason

Procedure

1. Warm up the engine

2. After positioning the select lever in "D ", depress the foot brake pedal fully. After that, depress the accelerator
pedal to the maximum

* The slippage of 1st gear operating parts can be detected by stall test in D

Reason for stall test

1. Ifthere is no mechanical defaults in ATT, every slippage occur in torque converter.

2. Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.

3. If 1st gear operating part has faults, input speed revolution will be out of specification.

4. If output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is re-
quired.

5. Is "STALL TEST " within specification?

YES

» Go to "Signal Circuit Inspection" procedure.
NO

» Go to "Component inspection” procedure.

A\ CAUTION

« Do notletanybody stand in front of or behind the vehicle while this testis being carried out.
9 Check the AfT fluid level and temperature and the engine coolant temperature.

Fluid level: At the hot mark on the oil level gauge.

Fluid temperature : 176 °F- 212 °F (80-100 °C).

Engine coolant temperature : 176 °F~ 212 °F (80-100 °C).

¢ Chock both rear wheel(left and right).

¢ Pull the parking brake lever on with the brake pedal fully depressed.

¢ The throttle should not be left fully open for more than eight second.

¢ |fcarrying out the stall test two or more time, move the select lever to the "N" position and run the engine
at 1,000 rpm to let the ATT fluid cool down before carrying out subsequent.
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SIGNAL CIRCUIT INSPECTION  essascce

1. Connect Scantool.
2.  Engine "ON".
3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.

4. Accelerate the Engine speed until about 2000 rpm in the 1st gear.

Specification : INPUT SPEED - (OUTPUT SPEED x GEAR RATIO) < 200 RPM

t 1.2 CUREENT DAIA |
4
X ENGINE BPI1 2127 rpn
x INPUT SPEED 2056 rpn
X OUTPUT SPEED 730 rpn
X SHIFT POSITION 1 GEAR
X SELECT LEUEE SW. e "
HIMEC MODE MODE F
MEHICLE SPEED 22 MPH
THROTTLE P.SENSOB 14.1 %
7

FIX ||scbn||full|l partl|GRPH |HELPL

ELQEO33A

5. Are "INPUT & OUTPUT SPEED SENSOR" within specifications?
YES
» Go to "Component Inspection" procedure.
NO

» Check forelectrical niose of circuitin INPUT & OUTPUT SPEED SENSORor Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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COMPONENT INSPECTION

E468C6EC

1. Connect Oil pressure gauge to "UD" and "L/R" port.

2. Engine "ON".

3. Drive a car with gear position 1 in "SPORTS MODE".

4. Compare it with referance data as below.

Specification : shown below

Measurement condition

Selector Shift Engine
lever osition speed
position P (rpm)
P - 2,500
R Reverse 2,500

N 2,500 -
1st gear 2,500
2nd gear 2,500

D

3rd gear 2,500
4th gear 2,500

The values are subject to change according to vehicle model or condition

Under

drive

clutch
pressure

1,010-
1,050
(146-152)

1,010-
1,050
(146-152)

590-690
(85-100)

Standard hydraulic pressure kPa (psi)

Reverse
clutch
pressure

1,270-
1,770
(185-256)

Overdrive

clutch

pressure

590-690
(85-100)

590-690
(85-100)

Low and
reverse
brake
pressure

310-390
(45-56)

1,270-
1,770
(185-256)

310-390
(45-56)

1,010-
1,050
(146-152)

Second
brake
pressure

1,010-
1,050
(146-152)

590-690
(85-100)

AT-81

EKKDO53A

Torque
converter
pressure

250-350
(36-56)

500-700
(185-256)

250-390
(36-56)

500-700
(73-101)

500-700
(73-101)

450-650
(65-94)

450-650
(65-94)
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5. Is oil pressure value within specification?
YES
» Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" procedure.
NO

» Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair
" procedure.

VERIFICATION OF VEHICLE REPAIR  eronsera

Refer to DTC P0560.
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DTC P0732 GEAR 2 INCORRECT RATIO

COMPONENT LOCATION  eesssses

GENERAL DESCRIPTION  eiasraor

AT-83

BKQEOO7A

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 2nd gear
ratio, while the transaxle is engaged in the 2nd gear. For example, if the output speed is 1000 rpm and the 2nd gear ratio
is 1.529, then the input speed is 1,529 rpm.

DTC DESCRIPTION

E096CBA2

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 2nd
gear ratio, while the transaxle is engaged in 2nd gear. This malfunction is mainly caused by mechanical troubles such as

control valve sticking or solenoid valve malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  ecuszsos

Item

DTC Strategy

Enable Conditions

Threshold value

Diagnostic Time

Fail Safe

Detecting Condition & Fail Safe
2nd gear incorrect ratio
Engine speed > 450rpm

Output speed > 500rpm
Shift stage 2nd. gear

¢ Input speed > Orpm
¢ A/T oil temp output > -23 c

Voltage of Battery > 10V
Time after shift changing finish > 2secs
A/T range switch: Only one signal

Output speed > (input speed+200rpm)/2nd.
gear ratio OR output speed < (input
speed-200rpm)/2nd. gear ratio

More than 1sec

Locked into 3 rd gear.
(If diagnosis code P0732 is output four times,
the transaxle is locked into 3rd gear)

Possible cause

¢ Faulty Input speed sensor
¢ Faulty output speed sensor
¢ Faulty UD clutch or 2nd brake
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SIGNAL WAVEFORM  eoerrece

Refer to DTC P0731.

MONITOR SCANTOOL DATA  eoseoar
1. Connect scantool to data link connector(DLC).
2.  Engine "ON".

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scantool.

4. Perform the "STALL TEST" with gear position "2".

Specification : 2000-2700 engine rpm

1.2 CURRENT DATA

» CRK POSITION SNSR 2310 Ppfl
= INPUT SPEED SNSR 3 rpw
OUTPUT SPEED SNSR 0 rpn
X SHIFT POSITION 2
THROTTLE P.SENSOR 3f<,5 % [ ]
FLUID TEMP.SENSOR 83 “c
UEHICLE SPEED 0 Kn/h
L«RSU DUTV 100.0%
7
Fi»n |scrn||full |partl[grph] HELPL
ELQEO034A
OPERATING ELEMENT OF EACH SHIFTING RANGE
uD/C oD/C REV/C 2ND/B LR/B one
R L] L]
N L]
Dl . . 0]
D2 . .
D3 . .
D4 . .

* Low & Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).

Stall test procedure in D2 and reason

Procedure

1. Warm up the engine

2. After positioning the select lever in "D ", depress the foot brake pedal fully after that, depress the accelerator
pedal to the maximum

* The slippage of 1st gear operating parts can be detected by stall test in D2
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Reason for stall test

1. Ifthere is are mechanical defaults in A/T, all slippage occurs in the torque converter.

2. Therfbre, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
3. If 2nd brake system(2nd gear operating part) has faults, input speed revolution will be out of specification.

4. Ifwheels pin occurs, the applied brake force is not adequate. Retry using more brake force.

o
n

"STALL TEST " within specification?

YES

» Go to "Signal Circuit Inspection" procedure.
NO

» Go to "Component Inspection" procedure.

/t\ CAUTION

Do notletanybody stand in front of or behind the vehicle while this testis being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

Fluid level: At the hot mark on the oil level gauge.

Fluid temperature : 176 °F- 212 °F (80-100 °C).

Engine coolant temperature : 176 °F~ 212 °F (80-100 °C).

9 Chock both rear wheel(left and right).

Pull the parking brake lever on with the brake pedal fully depressed.

The throttle should not be left fully open for more than eight second.

¢ |Ifcarrying out the stall test two or more time, move the select lever to the "N" position and run the engine
at 1,000 rpm to let the ATT fluid cool down before carrying out subsequent.

SIGNAL CIRCUIT INSPECTION 20946
1. Connect Scantool.
2.  Engine "ON".

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
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4. Accelerate the Engine speed until about 2000 rpm in the 2nd gear.

Specification : INPUT SPEED - (OUTPUT SPEED x GEAR RATIO) < 200 RPM

i.Z CURRENT DATA

* ENGINE RPH 2108 rpn
INPUT SPEED 2056 rpn

* OUTPUT SPEED 1352 rpn
SHIFT POSITION 2 GEAR

* SELECT LEUER SU. 2
HIUEC MODE MODE D
VEHICLE SPEED 47 MPH
THROTTLE P.SENSOR 13.7

FIH SCRN FULL PART GRPIl IlIELF

ELQEO35A

5. Are "INPUT & OUTPUT SPEED SENSOR" within specifications?
YES
» Go to "Component Inspection" procedure.
NO

» Check forelectrical niose of circuitin INPUT & OUTPUT SPEED SENSORor Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  ecacrara

EKKDO053A
1. Connect Oil pressure gauge to "UD" and "2ND" port.
2.  Engine "ON".

3. Drive a car with gear position 2 in "SPORTS MODE".



AUTOMATIC TRANSAXLE SYSTEM

4. Compare it with reference data as below.

Specification : shown below

Measurement condition

Selector Shift
lever v
- position
position
=] o
R Reverse
N 2,500
1st gear
2nd gear
D
3rd gear
4th gear

The values are subject to change according to vehicle model or condition

Engine
speed
(rpm)

2,500

2,500

2,500

2,500

2,500

2,500

Under

drive

clutch
pressure

1,010-
1,050
(146-152)

1,010-
1,050
(146-152)

590-690
(85-100)

5. Is oil pressure value within specification?

YES

Standard hydraulic pressure kPa (psi)

Reverse Overdrive
clutch clutch
pressure pressure

1,270-
1,770 -
(185-256)

590-690
(85-100)

590-690
(85-100)

Low and
reverse
brake
pressure

310-390
(45-56)

1,270-
1,770
(185-256)

310-390
(45-56)

1,010-
1,050
(146-152)

Second
brake
pressure

1,010-
1,050
(146-152)

590-690
(85-100)

AT-87

Torque
converter
pressure

250-350
(36-56)

500-700
(185-256)

250-390
(36-56)

500-700
(73-101)

500-700
(73-101)

450-650
(65-94)

450-650
(65-94)

» Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" procedure.

NO

» Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair

" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0560.

E96CAF6C
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DTC P0733 GEAR 3 INCORRECT RATIO

COMPONENT LOCATION

GENERAL DESCRIPTION  eosrssaa
The value ofthe input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 3rd gear

ratio, while the transaxle is engaged in the 3rd gear. For example, ifthe output speed is 1,000 rpm and the 3rd gear ratio
is 1.000, then the input speed is 1,000 rpm.

DTC DESCRIPTION  eisrrces
This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 3rd

gear ratio, while the transaxle is engaged in 3rd gear. This malfunction is mainly caused by mechanical troubles such as
control valve sticking or solenoid valve malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  eezoe1s

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy ¢ 3rd gear incorrect ratio ¢ Faulty Input speed sensor
) ¢ Faulty output speed sensor
* Engine speed >450rpm * Faulty UD clutch or OD clutch

¢ Qutput speed > 900rpm

¢ Shift stage 3rd. gear

¢ Input speed > Orpm

¢ Ah oil temp output > -23 ¢

« Voltage of Battery > 10V

¢ Time after shift changing finish > 2secs
¢ A/T range switch: Only one signal

Enable Conditions

¢ Output speed > (input speed+200rpm)/3rd.
Threshold value gear ratio OR output speed < (input
speed-200rpm)/3rd. gear ratio

Diagnostic Time ¢ More than 1sec

¢ Locked into 3rd gear.
Fail Safe (If diagnosis code P0733 is output four times,
the transaxle is locked into 3rd gear)
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SIGNAL WAVEFORM  epsossie

Referto DTC P0731.

MONITOR SCANTOOL DATA erscsse:
1. Connect scantool to data link connector(DLC).
2.  Engine "ON".

3. Monitorthe "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scantool.

4. Disconnect the solenoide valve connector and perform the "STALL TEST".

Specification : 2000-2700 engine rpm

1.2 CURRENT DATA

CKK POSITION SNSR 2335 K*pn
INPUT SPEED SNSR e rpn
OUTPUT SPEED SNSR a rpn
SHIFT POSITION 3
THROTTLE P.SENSOR 39.b 3
FLUID TEHP.SENSOR -48 °c
UEHICLE SPEED S Kn/h
I.LRRKU PIITV 0.0 X

SCBN FULL PAST GRPH HELP

ELQE036A
OPERATING ELEMENT OF EACH SHIFTING RANGE
uD/C oD/C REV/C 2ND/B LR/B one

P .

R . .

N .

D1 o o 0

D2 . .

D3 . .

D4 . .

$ Low & Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).

Stall test procedure in D3 and reason

Procedure

1. Warm up the engine

2. After making 3rd gear hold by disconnecting the solenoid connector, and Then depress the foot brake pedal fully
After that, step on the accelerator pedal to the maximum
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* The slippage of 3rd gear operating parts can be detected by stall test in D3

Reason for stall test

1. Ifthere is no mechanical defaults in A/T, all slippage occurs in torque converter.

2. Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
3. If OD clutch system(3rd gear operating part) has faults, input speed revolution will be out of specification.

4. Ifoutput speed revolution is output. It means that the foot brake force is not applied fully. Retesting using greater

braking force is required.
5. Is "STALL TEST " within specification?
YES

» Go to "Signal Circuit Inspection" procedure.
NO

» Go to "Component Inspection" procedure.

,/1\ CAUTION
9 Do not let anybody stand in front of or behind the vehicle while this testis being carried out.
9 Check the A/T fluid level and temperature and the engine coolant temperature.
Fluid level: At the hot mark on the oil level gauge.
- Fluid temperature: 176 °F- 212 °F (80-100 °C).
Engine coolant temperature : 176 °F- 212 °F (80-100 °C).

9 Chock both rear wheel(left and right).

9 Pull the parking brake lever on with the brake pedal fully depressed.

9 The throttle should not be left fully open for more than eight seconds.

9 If carrying out the stall test two or more times, move the select lever to the "N" position and run the engine

at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent tests.

SIGNAL CIRCUIT INSPECTION  ecoesier

1. Connect Scantool.

2. Engine "ON".

3.  Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
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4. Accelerate the Engine speed until about 2000 rpm In the 3rd gear.

Specification : INPUT SPEED - (OUTPUT SPEED x GEAR RATIO) < 200 RPM

1.2 CURRENT DATA

A
* ENGINE RPM 2110 rpn
* - INPUT SPEED 2056 rpn
K OUTPUT SPEED 2054 rpn
* SHIFT POSITION 3 GEAR
* SELECT LEUER SW. 3 "
HIVEC MODE MODE F
VEHICLE SPEED 6? NPH
THROTTLE P.SENSOR 14. 1V
¥

FIS ||SCRN||FULL | |PORT | |GRPH| |HELP

ELQEO37A
5. Are "INPUT & OUTPUT SPEED SENSOR" within specifications?
YES
» Go to "Component Inspection" procedure.
NO

» Check for electrical niose of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  esacezns

BKQEOQ9A
1. Connect Oil pressure gauge to "UD" and "OD" port.
2.  Engine "ON".

3. Drive a car with gear position 3 in fail mode.
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4. Compare it with referance data as below.

Specification : shown below

Measurement condition Standard hydraulic pressure kPa (psi)
Selector . Engine Un_der Reverse Overdrive Low and Second Torque
Shift drive reverse
lever - speed clutch clutch brake converter
- position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P i 2:300 - ' ' (45-56) - (36-56)
1,270- 1,270-
R Reverse 2,500 . 1,770 : 1,770 . (80.956)
(185-256) (185-256)
310-390 250-390
N 2,300 - - ' ' (45-56) - (36-56)
1,010- 1,010-
istgear 2,500 1,050 . . 1,050 . ?7030-17001(;
(146-152) (146-152)
1,010- 1,010- .
2nd gear 2,500 1,050 - - - 1,050 ?7030_17001(;
D (146-152) (146-152)
590-690 590-690 450-650
Srdgear 2500 (g5100) 3 (85-100) - - (65-94)
590-690 590-690 450-650
4th gear 2,500 - - (85-100) - (85-100)  (65-94)

AN The values are subject to change according to vehicle model or condition

5. Is oil pressure value within specification?

YES

» Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" procedure.

NO

» Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair
" procedure.

VERIFICATION OF VEHICLE REPAIR eeorcrec

Refer to DTC P0560.



AUTOMATIC TRANSAXLE SYSTEM
DTC P0734 GEAR 4 INCORRECT RATIO

COMPONENT LOCATION  errocsrr

GENERAL DESCRIPTION  esiosers

AT-93

BKQEO10A

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 4th gear
ratio, while the transaxle is engaged in the 4th gear. For example, if the output speed is 1,000 rpm and the 4th gear ratio
is 0.712, then the input speed is 712 rpm.

DTC DESCRIPTION

E538CBB4

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 4th
gear ratio, while the transaxle is engaged in 4th gear. This malfunction is mainly caused by mechanical troubles such as

control valve sticking or solenoid valve malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  ezoz27cs

Item

DTC Strategy

Enable Conditions

Threshold value

Diagnostic Time

Fail Safe

Detecting Condition & Fail Safe

4th gear incorrect ratio

Engine speed > 450rpm

Output speed > 900rpm

Shift stage 4th. gear

Input speed > Orpm

A/T oil temp output > -23°C

Voltage of Battery > 10V

Time after shift changing finish > 2secs
A/T range switch: Only one signal

output speed > (input speed+200rpm)/4th.
gear ratio OR output speed < (input
speed-200rpm)/4th. gear ratio

More than 1sec

Locked into 3rd gear.
(If diagnosis code P0734 is output four times,
the transaxle is locked into 3rd gear)

Possible cause

¢ Faulty Input speed sensor
¢ Faulty output speed sensor
e Faulty UD clutch or 2nd brake
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SIGNAL WAVEFORM  erssa1sa

Refer to DTC P0731.

MONITOR SCANTOOL DATA  eoososee

* |tis difficult to "STALL TEST" in 4th gear, therefore Go to "W/Harness Inspection" procedure.
OPERATING ELEMENT OF EACH SHIFTING RANGE

ub/C oD/C REVIC 2ND/B LRB owe

P o

R - -

N -

D1 . . o
D2 . -

D3 . -
D4 . -

* Low & Reverse Brake is released When the Vehicle speed overthe 5 MPH(7Km/h).

SIGNAL CIRCUIT INSPECTION  essrcoes

1. Connect Scantool.
2.  Engine "ON".
3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.

4. Accelerate the Engine speed until about 2000 rpm in the 4th gear.

Specification : INPUT SPEED - (OUTPUT SPEED x GEAR RATIO) < 200 RPM

1.2 CURRENT DATA

ENGINE RPM 2133 rpn
INPUT SPEED 2656 rpn
OUTPUT SPEED 2911 r*pn
SHIFT POSITION 4 GEAR
SELECT LEOEK SuU. D

2ND SOLENOID DITV 0.0 %
OD SOLENOID DUTY 0.0 vy,
OIL TEMPERATURE 156 *F

FIX SCRN FULL PART GRPH HELP

ELQEO038A
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5. Doed "INPUT & OUTPUT SPEED SENSOR” within specifications?
YES
» Go to "Component Inspection" procedure.
NO

» Check for electrical niose of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  eszss408

EKOF007E
1. Connect Oil pressure gauge to "OD" and "2nd" port.
2.  Engine "ON".

3. Drive a car with gear position "4".
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4. Compare it with referance data as below.

Specification : shown below

Measurement condition Standard hydraulic pressure kPa (psi)
Selector . Engine Un_der Reverse Overdrive Low and Second Torque
Shift drive reverse
lever - speed clutch clutch brake converter
- position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P i 2:300 - ' ' (45-56) - (36-56)
1,270- 1,270-
R Reverse 2,500 . 1,770 : 1,770 . (80.956)
(185-256) (185-256)
310-390 250-390
N 2,300 - - ' ' (45-56) - (36-56)
1,010- 1,010-
istgear 2,500 1,050 . . 1,050 . ?7030-17001(;
(146-152) (146-152)
1,010- 1,010- .
2nd gear 2,500 1,050 - - - 1,050 ?7030_17001(;
D (146-152) (146-152)
590-690 590-690 450-650
Srdgear 2500 (g5100) 3 (85-100) - - (65-94)
590-690 590-690 450-650
4th gear 2,500 - - (85-100) - (85-100)  (65-94)

AN The values are subject to change according to vehicle model or condition

5. Is oil pressure value within specification?

YES

» Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" procedure.

NO

» Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair
" procedure.

VERIFICATION OF VEHICLE REPAIR eiceeoer

Refer to DTC P0560.
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DTC P0736 REVERSE GEAR INCORRECT RATIO

COMPONENT LOCATION  eosecoss

GENERAL DESCRIPTION  ecif4f?

AT-97

BKQEO12A

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the reverse
gear ratio, while the transaxle is engaged in the reverse gear. For example, if the output speed is 1,000 rpm and the
reverse gear ratio is 2.480, then the input speed is 2,480 rpm.

DTC DESCRIPTION

E173CE3C

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the reverse
gear ratio, while the transaxle is engaged in reverse gear. This malfunction is mainly caused by mechanical troubles such

as control valve sticking or solenoid valve malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  erssican

Item

DTC Strategy

Enable Conditions

Threshold value

Diagnostic Time

Fail Safe

Detecting Condition & Fail Safe

Reverse gear incorrect ratio

Engine speed > 450rpm

Output speed > 100rpm

Shift stage Rev. gear

Input speed > Orpm

A/T oil temp output > -23°C

Voltage of Battery > 10V

Time after shift changing finish > 2secs
A/T range switch: Only one signal

Output speed > (input speed+200rpm)/Rev.
gear ratio OR output speed < (input
speed-200rpm)/Rev. gear ratio

More than 1sec

Locked into 3rd gear.
(If diagnosis code P0736 is output four times,
the transaxle is locked into 3rd gear)

Possible cause

e Faulty Input speed sensor
- Faulty output speed sensor
- Faulty RVS clutch or L/Rbrak
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SIGNAL WAVEFORM  ecreece:

Refer to DTC P0731.

MONITOR SCANTOOL DATA  eeecassr

1. Connect scantool to data link connector(DLC).

2.  Engine "ON".

AUTOMATIC TRANSAXLE (F4A42)

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter

on the scantool.

4. Perform the "STALL TEST" with gear position "R".

Specification : 2000-2700 engine rpm

1.2 CURRENT Dele

X CRK POSITION SNSR 2213 rpn

X INPUT SPEED SNSR 0 rpn

X OUTPUT SPEED SNSR 0 rpn

X SHIFT POSITION N, P, R
THROTTLE P. SENSOR 3b.5 | .
FLUID TEMP. SENSOR 95  *¢
VEHICLE SPEED 0 Km/h
LS8RSU DUTy 0.0 |

.

FIH  SCRN |FULL| |PART| GRPH HELP

OPERATING ELEMENT OF EACH SHIFTING RANGE

ub/C
P
R
N
D1 .
D2 .
D3 .

D4

* Low & Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).

ob/C REV/C 2ND/B

Stall test procedure in Reverse and reason

Procedure
1. Warm up the engine

LR/B

ELQEO039A

one

2. After positioning the select lever in "R" range, Depress the foot brake pedal fully after that, depress the accelerator

pedal to the maximum
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* The slippage of REVERSE dutch and L/R brake can be detected by stall test in R range

Reason for stall test

1
2.
3.

4.

If there is no mechanical defaults in A/T, all slippage occurs in the torque converter.

Therfbre, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
If reverse clutch and L/R brake system (reverse gear operating parts) has faults, input speed revolution will be
out of specification.

If output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is re-
quired.

5. Is "STALL TEST " within specification?

YES

» Go to "Signal Circuit Inspection" procedure.

NO

» Go to "Component Inspection" procedure.

/t\ CAUTION

Do notletanybody stand in front of or behind the vehicle while this testis being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

Fluid level: At the hot mark on the oil level gauge.

Fluid temperature : 80~100 C.

Engine coolant temperature : 80~100 c.

Chock both rear wheel(left and right).

Pull the parking brake lever on with the brake pedal fully depressed.

The throttle should not be left fully open for more than eight seconds.

If carrying out the stall test two or more time, move the select lever to the "N" position and run the engine

at 1,000 rpm to let the ATT fluid cool down before carrying out subsequent tests.

SIGNAL CIRCUIT INSPECTION  eoocoreo

1. Connect Scantool.

2.  Engine "ON".

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
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4. Accelerate the Engine speed until about 2000 rpm in the "R" gear.

Specification : INPUT SPEED - (OUTPUT SPEED x GEAR RATIO) < 200 RPM

1.2 CURRENT DATA

ENGINE urn 2127 ppn
X INPUT SPEED 20U6 rpm
* OUTPUT SPEED 828 rpm
* SHIFT POSITION R GEAR
SELECT LEUEK sw. L
HIUEC MODE MODE F
VEHICLE SPEED 22 MPH
THROTTLE P.SENSOR 14.1 %

SCRN FULL PART GRPH HELP
ELQE040A
5. Are "INPUT & OUTPUT SPEED SENSOR" within specifications?
YES
» Go to "Component Inspection" procedure.
NO

» Check forelectrical niose of circuitin INPUT & OUTPUT SPEED SENSORor Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  ezscses2

EKOF007F
1. Connect Oil pressure gauge to "RV" and "LR" port.
2. Engine "ON".

3. Drive a car with gear position R.
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4. Compare it with reference data as below.

Specification : shown below

Measurement condition

Selector Shift
lever v
- position
position
=] o
R Reverse
N 2,500
1st gear
2nd gear
D
3rd gear
4th gear

The values are subject to change according to vehicle model or condition

Engine
speed
(rpm)

2,500

2,500

2,500

2,500

2,500

2,500

Under

drive

clutch
pressure

1,010-
1,050
(146-152)

1,010-
1,050
(146-152)

590-690
(85-100)

5. Is oil pressure value within specification?

YES

Standard hydraulic pressure kPa (psi)

Reverse Overdrive
clutch clutch
pressure pressure

1,270-
1,770 -
(185-256)

590-690
(85-100)

590-690
(85-100)

Low and
reverse
brake
pressure

310-390
(45-56)

1,270-
1,770
(185-256)

310-390
(45-56)

1,010-
1,050
(146-152)

Second
brake
pressure

1,010-
1,050
(146-152)

590-690
(85-100)

AT-101

Torque
converter
pressure

250-350
(36-56)

500-700
(185-256)

250-390
(36-56)

500-700
(73-101)

500-700
(73-101)

450-650
(65-94)

450-650
(65-94)

» Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" procedure.

NO

» Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair

" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0560.

EABG6OF6E



AT -102 AUTOMATIC TRANSAXLE (F4A42)
[DTC P0741 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK OFF |

GENERAL DESCRIPTION

EF781BCE

The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch (or Damper Clutch), to the input shaft
of the transmission, by appling hydraulic pressure. The main purpose of T/C clutch control is to save fuel by decreasing
the hydraulic load inside the T/C. The PCM/TCM outputs duty pulses to control the Damper Clutch Control Solenoid
Valve(DCCSYV) and hydraulic pressure is applied to the DC according to the DCC duty ratio value. When the duty ratio
is high, high pressure is applied and the Damper Clutch is locked. The normal operating range of the Damper Clutch
Control duty ratio value is from 30%(unlocked) to 85%(locked).

DTC DESCRIPTION

EEOF54F4

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference viaue beteween
engine speed and turbine speed). To decrease the slip of the Damper Clutch, the PCM/TCM increases the duty ratio by
appling more hyraulic pressure. When slip rpm does not drop under some value with 100% duty ratio, the PCM/TCM
determines that the Torque Converter Clutch is stuck OFF and sets this code.

DTC DETECTING CONDITION

[2.0L]

ED24A875

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Stuck "OFF"

Enable Conditions

During the connect control

Threshold value

Detect 2 times the Lock-up clutch control
duty=100% for 2sec

Diagnostic Time

1 event

Damper clutch abnormal system (If diagnosis
code P0741 is output four times, TORQUE

# TORQUE CON-
VERTER(DAMPER) CLUTCH
: TCC
» Faulty TCC or oil pressure
system
» Faulty TCC solenocid valve
* Faulty body control valve
* Faulty TCM{(PCM)

Fail Safe CONVERTER(DAMPER) CLUTCH is not
controlled by TCM(PCM))
[2.7L]
Item Detecting Condition & Fail Safe Possible cause

DTC Strategy

Stuck "ON"

Enable Conditions

Throttle position > 1.5V

Output speed > 1000rpm
Solenoid status OFF

A/T range switch D,SP

Time after TCC release > 5secs

Threshold value

(rationality-low) Calculated slip
(engine speed-input speed) < 5rpm
or (rationality-high) Calculated slip > -5rpm

Diagnostic Time

More than Ssec

Fail Safe

Damper clutch abnormal system (If diagnosis
code P0741 is output four times, TORQUE
CONVERTER(DAMPER) CLUTCH is not
controlled by TCM(PCM))

* TORQUE CON-
VERTER(DAMPER) CLUTCH
: TCC

* Faulty TCC or oil pressure

system

» Faulty TCC solenoid valve

» Faulty body control valve

¢ Faulty TCM(PCM)
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MONITOR SCANTOOL DATA  eceraosr

Connect scantool to data link connector(DLC).
Engine "ON".
Sellect "D RANGE" and drive vehicle.

Monitor the "TORQUE CONVERTER(DAMPER) CLUTCH" parameter on the scantool.

Specification : TCC SLIP < 160RPM(In condition that TCC SOL. DUTY > 80% )

1.2 CURRENT DATA 0G/24 |
A
X 81 ENGINE SPEED 3459 rpn
a 04.INPUT SPEED SENSOR 3457 rpm
X 05.0/PUT SPEED SENSOR 3984 r-pn
X 0£>.DCCSU DUTY 91.2
X 07 .DAMP.CLUTCH SLIP 2 r-pn
¥ 15.SELECT LEUER POSI. D
16.A/C SWITCH
17.IDLE SWITCH
T
d FIH ||part||full||hetrf|lgrfh I|RCRD]
FIG.1) h

FI1G.1): Normal status

ELQEO041A

Are "TCC SOLENOID DUTY and TCC SLIP" within specifications?

YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  essroeon

1

CHECK TORQUE CONVERTER CLUTCH SOLENOID VALVE
1) Connect scantool to data link connector(DLC).
2) Ignition "ON" & Engine "OFF".

3) Select A/T Solenoid valve Actuator test and Operate Actuator test.
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4) Can you hear operating sound for using TCC SOLENOID VALVE Actuator Testing Function?
YES
» Go to "CHECK OIL PRESSURE" as below.
NO

» Replace "TCC SOLENOID VALVE" as necessary and Go to 'Verification Vehicle Repair" procedure.

2. CHECK OIL PRESSURE

EKKDO51A

1) Connect Oil pressure gauge to "DA" port.
2) Engine "ON".
3) After connecting Scantool and monitorthe "TCC SOLENIOD VALVE DUTY" parameter on the Scantool data list.

4) Operate vehicle with 3rd or 4th gear and operate the "TCC SOLENIOD VALVE DUTY" more than 85%.

Specification : Oil pressure guage approx 735.4960KPa(7.5kg/cm2-(In condition that TCC SOL. DUTY > 85%)

5) Is oil pressure value within specification?
YES

» Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter) as necessary and Go to "Verification
Vehicle Repair" procedure.

NO

» Replace A/T ass'y (possible to BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esr2rsse

Refer to DTC P0560.



AUTOMATIC TRANSAXLE SYSTEM AT -105
[DTC P0742 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK ON |

GENERAL DESCRIPTION  eossoscr

Refer to DTC P0741.

DTC DESCRIPTION  esrrsesn

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring the slip rpms (difference vlaue bete-
ween engine speed and turbine speed ). If a very small amount of slip rpm is maintained though the TCM applies 0%
duty ratio value, then the TCM determines that the Torque Converter Clutch is stuck ON and sets this code.

DTC DETECTING CONDITION  esrzeos4

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy « Stuck "ON" % TORQUE CON-
« Throttle position > 1.5V VERLTR(DAMPER) cLUTCH
¢ Output speed > 1000rpm T Faulty TCC i
Enable Conditions » Solenoid status OFF ss:te)r,n or oil pressure
» A/T range switch D,SP . .
¢ Time after TCC release > 5secs Faulty TCC solenoid valve

« Faulty body control valve
(rationality-low) Calculated slip ¢ Faulty TCM(PCM)
Threshold value (engine speed-input speed) < 5rpm

or (rationality-high) Calculated slip > -5rpm

Diagnostic Time ¢ More than 5sec

+ Damper clutch abnormal system (If diagnosis
code P0741 is output four times, TORQUE
CONVERTER(DAMPER) CLUTCH is not
controlled by TCM(PCM))

Fail Safe

MONITOR SCANTOOL DATA  coassesr

1. Connect scantool to data link connector(DLC).
2. Engine "ON".

3. Sellect "D RANGE" and drive vehicle.
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4. Monitor the "TORQUE CONVERTER(DAMPER) CLUTCH" parameter on the scantool.

Specification : TCC SLIP > 5RPM

1.2 CURRENT DATA |

* CRK POSITION SNSR 1658 rpn
INPUT SPEED SNSR 1599 rpn a
* OUTPUT SPEED SNSR 1618 rpn
* TCC SOLENOID DUTY 0.0 o
* TCC SLIPCAMOUNT) 73 rpn
UDSd DUTY 0.0 %
2NDSV DUTY 100.1m
ODSU DUTY R.R %
T
FIX [ISCBM| |FULL I IPART I 1Gill'll 11HELP
FIG. 1)

FIG.1) : Normal status
ELQEO042A

5. Are "TCC SOLENOID DUTY and TCC SLIP" within specifications?
YES
» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and

TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.
NO

» Go to "Component Inspection" procedure.

COMPONENT INSPECTION  esezs009
1. CHECK TORQUE CONVERTER CLUTCH SOLENOID VALVE
1) Connect scantool to data link connector(DLC).
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoid valve Actuator test and Operate Actuator test.
4) Can you hear operating sound for using TCC SOLENOID VALVE Actuator Testing Function?
YES
» Go to "CHECK OIL PRESSURE" as below.
NO

» Replace "TCC SOLENOID VALVE" as necessary and Go to 'Verification Vehicle Repair" procedure.
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2. CHECK OIL PRESSURE

EKKDO51A

1) Connect Oil pressure gauge to "DR" port.

2) Ignition "ON" & Engine "OFF".

3) After connecting Scantool and monitor the "TCC SOLENIOD VALVE DUTY" parameter on the Scantool data list.
4) Select 1st gear and accelerate Engine speed to 2500 rpm.

5) Measure oil pressure.

Specification : approx. 6.1kg/cm2

6) Is oil pressure value within specification?
YES

» Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter) as necessary and Go to 'Verification
Vehicle Repair" procedure.

NO

» Replace A/T ass'’y (possible to BODY CONTROL VALVE faulty) as necessary and Go to 'Verification Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR esszcoia

Refer to DTC P0560.



AT-108 AUTOMATIC TRANSAXLE (F4A42)
DTC P0743 TORQUE CONVERTER CLUTCH CIRCUIT - ELECTRICAL

COMPONENT LOCATION  ecearror

GENERAL DESCRIPTION  ersssisa

Refer to DTC P0741.

DTC DESCRIPTION  essearss

The TCM(PCM) checks the Damper Clutch Control Signal by monitoring the feedback signal from the solenoid valve drive
circuit. If an unexpected signal is monitored (for example, high voltage is detected when low voltage is expected, or low
voltage is detected when high voltage is expected) the TCM(PCM) judges that DCCSV circuit is malfunctioning and sets
this code.

DTC DETECTING CONDITION  ecossos

[2.0L]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy « Check voltage range * TORQUE CON-
VERTER(DAMPER) CLUTCH

¢« 10V < Voltage Battery < 16V
Enable Conditions » In gear state(no gear shifting) 500msec is
passed from turn on the relay

: TCC
¢ Open or short in circuit
e Faulty TCC SOLENOID
» Feedback voltage from DCC control solenoide > VALVE
Voltage Battery-2V and DCC control duty is 100% * Faulty TCM(PCM)
¢ Feedback voltage from DCC control solenoide
< 5.5V and DCC control duty is 0%

Threshold value

Diagnostic Time ¢ More than 0.3 sec

Fail Safe ¢ Locked in 3rd gear.(Control relay off)
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[2.7L]

Item

DTC Strategy
Enable Conditions
Threshold value

Diagnostic Time
Fail Safe

SPECIFICATION  epscesss

Detecting Condition & Fail Safe

Check voltage range

¢ Solenoid status Either solid ON or OFF
« Voltage of Battery > 10V

Voltage < 3V
more than 320 ms

Locked in 3 rd gear.(Control relay off)

Solenoid Valve for Pressure Control
¢ Sensor type : Normal open 3-way
¢ Operating temperature : -22~266°F(-30°C ~ 130°C)

* Frequency:

- LR, 2ND, UD, OD, RED : 61.27Hz (at the ATF temp. -20°C above)

- DCC : 30.64Hz

* KM series : 35Hz

¢ Internal resistance : 2.7-3.4Q (68°F or 20°C)

¢ Surge voltage : 56 V

MONITOR SCANTOOL DATA  eareoess

1. Connect scantool to data link connector(DLC)

2.  Engine "ON".

3. Monitor the "TCC SOL. VALVE" parameter on the scantool

4. Sellect "D RANGE" and Operate "TCC SOLENOID DUTY" more than 85%

1.2 CURRENT DATA

01 .ENGINE SPEED

04 . INPUT SPEED SENSOR
05.0/PUT SPEED SENSOR
06.DCCSU DUTV

07 .DAMP.CLUTCH SLIP
15.SELECT LEUER POSI.
16.A/C SWITCH

X X X

17.IDLE SWITCH

3
3
3
8
2
D

06/24 |
A
459 r-pn
457 r-pn n
984 r-pn

1.2

T

[FIK | | TFRT| [FULL | IHELP | Guru 11RCIDH

| FIG-1) |

FI1G.1): Normal status

AT-109

Possible cause

* TORQUE CON-
VERTER(DAMPER) CLUTCH
: TCC
¢ Open or short in circuit
¢ Faulty TCC SOLENOID
VALVE
¢ Faulty TCM(PCM)

ELQEO041A
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5. Does "TCC SOLENOID DUTY " follow the reference data?
YES
» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Terminal & Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  eessnes2

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
» Repair as necessary and then go to "Verification of Vehicle Repair" procedure.
NO

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  esarssas

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between teminal"10” of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF — ON

Specification: 12V is measured only for approx. 0.5sec

3.UD solenoid valve

A 4.2ND solenoid valve
1riO T9T8T 7T f/C04(2.0L) 5.0D solenoid valve
C104(2.7L) . ;
\=/‘/ 6. LR solenoid valve
7. TCC solenoid valve
9. A/T battery
10. A/T battery

CXEEEE

\J

EKOFO008A
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4. s voltage within specifications?

YES

» Go to "Signal circuit inspection" procedure.

NO

AT-111

» Check that A/T-30A Fuse in engine room junction is installed or not blown.
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION

1. Check signal circuit open inspection.

1) Ignition "OFF".

E509EA6D

2) Disconnect "ATT SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "7" of the ATM SOLENOID VALVE harness connector and terminal "15"

of the TCM harness connector.

Specification: approx. 0 Q

[2.0L]

3.UD solenoid valve
4.2ND solenoid valve
5,0D solenoid valve

6. LR solenoid valve
7. TCC solenoid valve
9. AIT battery

10. AIT battery

38. LR UD solenoid valve control
40.UD solenoid valve control
39.2ND solenoid valve control
33.0D solenoid valve control
35.TCC solenoid valve control

lefenom
[SEAAeAlL) VALVE
2000 €04(2.0L)

[2.7L]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve

6. LR solenoid valve
7. TCC solenoid valve
9. AIT battery

10. AIT battery

1.UD solenoid valve control
16.2ND solenoid valve control
12.LR solenoid valve control
14.0D solenoid valve control
15.TCC solenoid valve control

ATM
SOLENOID
VALVE

€104(2.7L)

13

12|11]10]9|8]|7

26

25)24{23[22|21)20]

EKOF008B
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4) Is resistance within specifications?
YES
» Go to "Check signal circuit short Inspection” procedure.
NO
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
2. Check signal circuit short inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "7" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

ATM 3.UD solenoid valve
32::520'[’ 4.2ND solent_)id valve
5.0D solenoid valve
€o4(2.0L) 6. LR solenoid valve
C1042.71) 7. TCC solenoid valve
9. AT battery
10. AT battery

EKOF008C
4) s resistance within specifications?
YES
» Go to "Component Inspection" procedure.
NO

» Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  ecceesaa
1. CHECK SOLENOID VELVE
1) Ignition "OFF".

2) Disconnect "A/T SOLENOID VALVE" connector.
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3) Measure resistance between terminal "7" and terminal "10" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q (20°C)

[~ ATM SOLENOID
VALVE
11213J4)X5L6 Component side 3.UD solenoid valve
7Y¥8)Y9 10 P 4.2ND solenoid valve
A 5,0D solenoid valve
6. LR solenoid valve

7. TCC solenoid valve
L 9. AIT battery
10. AIT battery

4) s resistance within specification?

EKOFOOSD

YES

» Go to "CHECK PCM/TCM" as below.

NO

» Replace TCC SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC).
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoid valve Actuator test and Operate Actuator test.

4) Can you hear operating sound for TCC SOLENOID VALVE Actuator Testing Function?
YES
» Go to "Verification Vehicle Repair" procedure.
NO
» Replace PCM/TCM as necessary and Go to "Verification Vehicle Repair" procedure

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor < 1V

IDLE SWITCH ON

ENGINE RPM 0

NOOAWNE

VERIFICATION OF VEHICLE REPAIR HEs=sE

Refer to DTC P0560.
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DTC P0O750 SHIFT CONTROL SOLENOID VALVE A CIRCUIT MALFUNCTION

COMPONENT LOCATION  eicisirr

GENERAL DESCRIPTION  earszser

The Automatic Transmission changes the gear position of the transmission by utilizing a combination of Clutches and
Brakes, which are controlled by solenoid valves. The HIVEC Automatic Transmission consists of a: LR ( Low and Reverse
Brake ), 2ND ( 2nd Brake ), UD ( Under Drive Clutch ), OD ( Over Drive Clutch ), REV ( Reverse Clutch ), and a RED (
Reduction Brake, only for 5 speed transmissions). The LR Brake is engaged in the 1st gear and reverse gear positions.

DTC DESCRIPTION  excorse

The TCM checks the Low and Reverse Control Signal by monitoring the feedback signal from the solenoid valve drive
circuit. If an unexpected signal is monitored (for example, high voltage is detected when low voltage is expected, or low
voltage is detected when high voltage is expected), the TCM judges that the Low and Reverse control solenoid circuit is
malfunctioning and sets this code.

DTC DETECTING CONDITION  ecrraecs

[2.0L]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy * Check voltage range * Open or short in circuit
¢ Faulty LR SOLENOID
¢« 16V > Voltage Battery > 10V VALVE
Enable Conditions * In gear state(no gear shifting) 500msec is « Faulty TCM(PCM)

passed from turn on the relay

* Feedback voltage from LR control solenoide >
Vb-2V and LR control duty is 0%

« Feedback voltage from LR control solenoide <
5.5V and LR control duty is 100%

Diagnostic Time ¢ More than 0.3s

Threshold value

Fail Safe ¢ Locked in 3rd gear.(Control relay off)
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¢ Open or short in circuit
¢ Faulty LR SOLENOID VALVE
¢ Faulty TCM(PCM)

[2.7L0]
Item Detecting Condition & Fail Safe
DTC Strategy « Check voltage range
. * Solenoid status Either solid ON or OFF

Enable Conditions « Voltage of Battery > 10V

Threshold value « Voltage < 3V

Diagnostic Time ¢ More than 320 ms

Fail Safe e Locked in 3rd gear.(Control relay off)

SPECIFICATION  ecrooess

Solenoid Valve for Pressure Control
¢ Sensor type : Normal open 3-way
¢ Operating temperature : -22~266°F(-30°C ~ 130°C)
* Frequency:
- LR, 2ND, UD, OD, RED : 61.27Hz (at the ATF temp.
- DCC : 30.64Hz

¢ Internal resistance : 2.7-3.4Q (68°F or 20°C)
¢ Surge voltage : 56 V

MONITOR SCANTOOL DATA  earsrros

1. Connect scantool to data link connector(DLC).
2.  Engine "ON".
3. Monitor the "LR SOL. VALVE" parameter on the scantool.

4. Shift gear position 1stto 2nd.

Specification: 1st - 0%, 2nd — 100%

1.2 CURRENT DATA

-20°C above)

Possible cause

I.Z CURRENT DATA

A
LARSU DUTV 0.0 % X LfiRSU DUTV
UDSU DUTV 0.0 % X UDSU DUTV
2NDSU DUTV 100.0% - * ZHDSU DUTV
X 0oDSU DUTV 100.0% * OBSW-BUTV ...
TRANSAXLE RANGE SU D SHIFT POSITION
THROTTLE P.SENSOR 12.9 % THROTTLE P.SENSOR
FLUID TEUP.SENSOR 6& “C FLUID TEILP.SENSOR
CRK POSITION SNSR UP17  rpn CBK POSITION SNSR
1
SCRN FULL PART GRPH HELP FIH SCBH FULL PART
FIG.1) FIG.2)

FIG. 1) 1st gear
FIG. 2) 2nd gear

100.0%

0.0
0.0

2
12.9
71
835

GPPH

%
%

-100-.0fe........ :

%
"C

rpn

HELP

AT-115

ELQEO45A
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5. Does "LR SOLENOID DUTY " follow the reference data?

YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-

sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Terminal & Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  esseszoe

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?

YES

» Repair as necessary and then go to "Verification of Vehicle Repair" procedure.

NO

» Go to "Power Supply Circuit Inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  esreenze
1. Disconnect "A/T SOLENOID VALVE" connector.

2. Measure voltage between terminal "10" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF —=aON.

Specification: 12V is measured only for approx. 0.5sec

=~ ATM 3.UD solenoid valve
< SOLENOID 4.2ND solenoid valve
CO0€ VALVE :
AT Coaz.0L) 5.0D solenoid valve
10 9)\3 7 ClO4{é.7L) 6 LR solenoid valve

7. TCC solenoid valve
9. A/T battery

v 10. A/T battery

EKOFO009A

4. s voltage within specifications?
YES

» Go to "Signal circuit inspection" procedure.
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NO

» Check that A/T-30A Fuse in engine room junction is installed or not blown.
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  esrsssso

1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "ATT SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "6" of the ATM SOLENOID VALVE harness connector and terminal "12"
of the PCM/TCM harness connector

Specification: approx. 0 Q

[2.7L Gasoline] [2.0L Gasoline]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve

3.UD solenoid valve
4.2ND solenoid valve
5,0D solenoid valve

6.LR solenoid valve 6.LR solenoid valve
7.TCC solenoid valve 7.TCC solenoid valve

9.A/T battery 9.A/T battery
10.A/T battery 10.A/T battery

38.LR solenoid valve control
40. LR solenoid valve control
39. LR solenoid valve control
33. LR solenoid valve control
35. LR solenoid valve control

1.UD solenoid valve control
16.2ND solenoid valve control
12.LR solenoid valve control
14.0D solenoid valve control
15.TCC solenoid valve control

c104(2.7L)
C136-3(2.7L) o) DETETE
b daskeale bof ook

TCM Brrrrzomoll

el 7]els]a]a]2]1]

22|21 = | *18[17[16| *

*

13|12
I
I

EKOF009B
4) s resistance within specifications?
YES
» Go to "Check signal circuit short Inspection" procedure.
NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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2. Check signal circuit short inspection

1) Ignition "OFF".

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "6" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

ATM 3.UD solenoid valve
\S/S::EEIOID 4.2ND solenoid valve
5,0D solenoid valve
C04(2.0L) 6. LR solenoid valve
€104(2.7L) 7. TCC solenoid valve
9. AJ/T battery
10. A/T battery

EKOF009C

4) s resistance within specifications?
YES
» Go to "Component Inspection" procedure.

NO

» Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  excasses
1. CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "6" and terminal "10" of the ATM SOLENOID VALVE component.

Specification: Approximately 2.7-3.4 Q (20°C)

ATM
SOLENOID
= VALVE
DOOG Component side
718 \9 10

A
Q 3.UD solenoid valve

4.2ND solenoid valve
5.0D solenoid valve

6. LR solenoid valve
7. TCC solenoid valve
9. A/T battery

10. A/T battery

EKOF009D
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4) s resistance within specification?
YES

» Go to "CHECK PCM/TCM" as below.
NO

» Replace LR SOLENOID VALVE as necessary and go to 'Verification Vehicle Repair" procedure.
2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC).
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoid valve Actuator test and Operate Actuator test.

4) Can you hear operating sound for LR SOLENOID VALVE Actuator Testing Function?
YES

» Go to "Verification Vehicle Repair" procedure.

NO

» Replace PCM/TCM as necessary and Go to "Verification Vehicle Repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor < 1V

IDLE SWITCH ON

ENGINE RPM 0

NoorWNE

VERIFICATION OF VEHICLE REPAIR errsraec

Refer to DTC P0560.



AT -120 AUTOMATIC TRANSAXLE (F4A42)
DTC P0O755 SHIFT CONTROL SOLENOID VALVE B CIRCUIT MALFUNCTION

COMPONENT LOCATION  ccosorec

GENERAL DESCRIPTION  ensrraza
The Automatic Transmission changes the gear position of the transmission by utilizing a combination of Clutches and
Brakes, which are controlled by solenoid valves. The HIVEC Automatic Transmission consists of a: LR ( Low and Reverse

Brake ), 2ND ( 2nd Brake ), UD ( Under Drive Clutch ), OD ( Over Drive Clutch ), REV ( Reverse Clutch ), and a RED (
Reduction Brake, only for 5 speed transmissions). The LR Brake is engaged in the 1st gear and reverse gear positions.

DTC DESCRIPTION  eczurere

Refer to DTC P0750.

DTC DETECTING CONDITION  e:2ass0s

[2.0L]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy « Check voltage range * Open or short in circuit
¢ Faulty UD SOLENOID
¢ 16V > Voltage Battery > 10V VALVE
Enable Conditions * In gear state(no gear shifting) 500msec is + Faulty TCM(PCM)

passed from turn on the relay

« Feedback voltage from UD control solenoide >
Vb-2V and UD control duty is 0%

* Feedback voltage from UD control solenoide <
5.5V and UD control duty is 100%

Diagnostic Time ¢ more than 0.3s

Threshold value

Fail Safe ¢ Locked in 3rd gear.(Control relay off)
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[2.7L]

Item Detecting Condition & Fail Safe
DTC Strategy « Check voltage range

¢ Solenoid status Either solid ON or OFF

Enable Conditions « Voltage of Battery > 10V

Threshold value * Voltage < 3V
Diagnostic Time ¢ More than 320 ms
Fail Safe ¢ Locked in 3rd gear.(Control relay off)

SPECIFICATION

EOD8CS5EF

Refer to DTC P0750.

MONITOR SCANTOOL DATA  ecsoscra

1. Connect scantool to data link connector(DLC)
2.  Engine "ON".

3. Monitor the "UD SOL. VALVE" parameter on the scantool.

P

Shift gear position "N" to "D".

Specification: P/N — 100%, D — 0.0%

1.2 CURRENT DATA

AT -121

Possible cause

¢ Open or short in circuit

¢ Faulty UD SOLENOID
VALVE

¢ Faulty TCM(PCM)

1.2 CURRENT DATA

A
* TCC SOLENOID DUTV 0.Q % LSRSU DUTV 0.0 %
X LR SOLENOID DUTV 0.0 % UDSU DUTV 0.0 %
X UD SOLENOID DUTV 100.0% * 2NDSU DUTV 100.0% u
* 2ND SOLENOID DUTV 100.0% ODSyDUTV 100.0%
X OD SOLENOID DUTV 100.0% THANSAXLE RANGE SU D
X SHIFT POSITION THROTTLE P.SENSOR 12.9%
* SELECT LEUEE SU. P, N FLUID TEMP.SENSOR &fc °C
ENGINE TORQUE "i4:9%" CRK POSITION SNSR 807 rpn
T
SCRN FULL PAST CEPH HELP FIE SCRN FULL TART GRPIl  HELP

FIG. 1)

FIG. 1) P/N Range
FIG. 2) D Range

FIG2)

ELQEO046A
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5. Does "UD SOLENOID DUTY" follow the reference data?
YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Terminal & Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  ecscoios

Refer to DTC P0750.

POWER SUPPLY CIRCUIT INSPECTION  &e7s7e00
1. Disconnect "A/T SOLENOID VALVE" connector.

2. Measure voltage between terminal "9" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF —aON

Specification: 12V is measured only for approx. 0.5sec

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5,0D solenoid valve
C04(2.0L. 6. LR solenoid valve
0102('2.7?_) 7. TCC solenoid valve

9.A/T battery
10. A/T battery

EKOFO009E

4. s voltage within specifications?
YES
» Go to "Signal circuit inspection" procedure.

NO

» Check that A/T-30A Fuse in engine room junction is installed or not blown.
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  eoreis3s
1. Check signal circuit open inspection

1) Ignition "OFF".

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "3" of the ATM SOLENOID VALVE harness connector and terminal "1" of
the PCM/TCM harness connector

Specification: approx. 0 Q

[2.7L Gasoline] [2.0L Gasoline]

3.UD solenoid valve 3.UD solenoid valve

4.2ND solenoid valve 4.2ND solenoid valve

5,0D solenoid valve 5,0D solenoid valve

6. LR solenoid valve 6. LR solenoid valve
7. TCC solenoid valve 7. TCC solenoid valve
9. AIT battery 9. AIT battery

10. AIT battery 10. AIT battery

1.UD solenoid valve control 40.UD solenoid valve control
16.2ND solenoid valve control 39.2ND solenoid valve control
14.0D solenoid valve control 33.0D solenoid valve control
15.TCC solenoid valve control 35.TCC solenoid valve control

€04(2.0L)

c1042.7L) cas2
c138-1
TCM
| T
[l1aj2f7 sl T=1-1312] 1]l
26|25p4] * | > [21|* 19| x| *[16|15[14
o J

EKOF009F

4) s resistance within specifications?
YES

» Go to "Check signal circuit short Inspection" procedure.

NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair'lprocedure.
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2. Check signal circuit short inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "3" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5,0D solenoid valve

6. LR solenoid valve
TCC solenoid valve
AT battery
0. A/T battery

C04(2.0L) 7
C104(2.71) 9
1

EKOF009G
4) s resistance within specifications?
YES
» Go to "Component Inspection" procedure.
NO

» Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  e1rs2037
1. CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "3" and terminal "9" of the ATM SOLENOID VALVE component.

Specification: Approximately 2.7~3.4 Q (20°C)

ATM
SOLENOID
VALVE

Component side

3.UD solenoid valve
4.2ND solenoid valve
5,0D solenoid valve

6. LR solenoid valve
7. TCC solenoid valve
9. A/T battery

10. A/T battery

EKOF009H
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4) s resistance within specification?
YES

» Go to "CHECK PCM/TCM" as below.

NO

» Replace UD SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoid valve Actuator test and Operate Actuator test.

4) Can you hear operating sound for UD SOLENOID VALVE Actuator Testing Function?
YES
» Go to "Verification Vehicle Repair" procedure.
NO
» Replace PCM/TCM as necessary and Go to "Verification Vehicle Repair" procedure.
ACTUATOR TEST CONDITION
IG SWITCH ON
TRANSAXLE RANGE SWITCH is normal
P RANGE
Vehicle Speed Okm/h
Throttle position sensor < 1V

IDLE SWITCH ON
ENGINE RPM 0

Nooakwdhp

VERIFICATION OF VEHICLE REPAIR eeroscor

Refer to DTC P0560.
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DTC P0O760 SHIFT CONTROL SOLENOID VALVE C CIRCUIT MALFUNCTION

COMPONENT LOCATION  ess2090e

GENERAL DESCRIPTION  eosaorer

The Automatic Transmission changes the gear position of the transmission utilizing a combination of Clutches and Brakes,
which are controlled by solenoid valves. The HIVEC Automatic Transmission consists of a: LR ( Low and Reverse Brake
), 2ND (2nd Brake), UD ( Under Drive Clutch ), OD ( Over Drive Clutch ), REV ( Reverse Clutch ), and RED ( Reduction
Brake, only for 5 speed transmissions). The 2ND Brake is engaged in the 2nd gear and 4th gear positions.

DTC DESCRIPTION  esencees

The TCM checks the Under Drive Clutch Control Signal by monitoring the feedback signal from the solenoid valve drive
circuit .If an unexpected signal is monitored, ( For example, high voltage is detected when low voltage is expected or
low voltage is detected when high voltage is expected) the TCM judges that 2nd Brake drive contorl solenoid circuit is
malfunctioning and sets this code.

DTC DETECTING CONDITION  erseores

[2.0L]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy « Check voltage range ¢ Open or short in circuit
¢ Faulty 2nd SOLENOID
¢« 16V > Voltage Battery > 10V VALVE
Enable Conditions * In gear state(no gear shifting) 500msec is « Faulty TCM(PCM)

passed from turn on the relay

« Feedback voltage from 2nd control solenoide >
Vb-2V and 2nd control duty is 0%

« Feedback voltage from 2nd control solenoide <
5.5V and 2nd control duty is 100%

Diagnostic Time ¢ more than 0.3s

Threshold value

Fail Safe ¢ Locked in 3rd gear.(Control relay off)
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[2.7L]

Item Detecting Condition & Fail Safe

DTC Strategy ¢ Check voltage range

* Solenoid status Either solid ON or OFF

Enable Conditions « Voltage of Battery > 10V

Threshold value « Voltage <3V
Diagnostic Time ¢ More than 320 ms
Fail Safe ¢ Locked in 3rd gear.(Control relay off)

SPECIFICATION  e7spazon

Refer to DTC P0750.

MONITOR SCANTOOL DATA  ewnzrco

1. Connect scantool to data link connector(DLC)

2.  Engine "ON".

3. Monitor the "2nd SOL. VALVE" parameter on the scantool.

4. Shift gear position 1stto 2nd.

Specification: 1st gear — 100%, 2nd gear — 0.0%

1.2 CURRENT DATA

AT -127

Possible cause

¢ Open or short in circuit
¢ Faulty 2nd SOLENOID

VALVE

¢ Faulty TCM(PCM)

1.2 CURRENT DATA

100.0%

0.0 %

0.0 % m
100.

2

12.9g %

71 °C

835 ppn

T

FIX ||SCRN||FULL||PART||GRPH||HELP|

X 1.8rsu DUTY n.n 1 * L8.RSU DUTY

X uDbsu DUTV 8.8 * UDSU DUTY

* 2NDSU DUTY 180. efe m X 2NDSU DUTY

X 0DSU DUTY 100 fpT* X bpsy DUTY

X |[TRANSAXLE RANGE SU D X SHIFT POSITION
THROTTLE P.SENSOR 12.R i THROTTLE P.SENSOR
FLUID TEMP.SENSOR G& "C FLUID TEMP.SENSOR
CRK POSTTI ON SNSR RO7 rpn CRK POSITION SNSR

T
O FIX ||scrN||FULL]||PART |grphi||he|p. O
FIG.1) FIG.2)

FIG. 1) 1st gear
FIG. 2) 2nd gear

5. Does "2nd SOLENOID DUTY" follow the reference data?

YES

ELQEO047A

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair”

procedure.
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NO

» Go to "Terminal & Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  eosssees

Refer to DTC P0750.

POWER SUPPLY CIRCUIT INSPECTION  esoes030

Refer to DTC P0755.

SIGNAL CIRCUIT INSPECTION  eosacoss
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "4" of the ATM SOLENOID VALVE harness connector and terminal "16"
of the PCM/TCM harness connector

Specification: approx. 0 Q

[2.7L Gasoline] [2.0L Gasoline]
3.UD solenoid valve 3.UD solenoid valve
4.2ND solenoid valve 4.2ND solenoid valve
5,0D solenoid valve 5,0D solenoid valve
6. LR solenoid valve 6. LR solenoid valve
7. TCC solenoid valve 7. TCC solenoid valve
9. AIT battery 9. AIT battery
10. A/T battery 10. AIT battery
1.UD solenoid valve control 40.UD solenoid valve control
16.2ND solenoid valve control 39.2ND solenoid valve control
14.0D solenoid valve control 33.0D solenoid valve control
15.TCC solenoid valve control 35.TCC solenoid valve control

T\ C04(2.00)
1091817
@ e
TCM
(o} 40/39) 385
3736 [ 42 121E97
O 35|34|33[slzlelsl2]s]=]1
1
[shefineTelr s TeT=1312[ 1]
[l2625pal+ [+ 1= frol+[+|16]15]14]]
J
| I—

EKOFO009I
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4) s resistance within specifications?
YES
» Go to "Check signal circuit short Inspection" procedure.
NO
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
2. Check signal circuit short inspection
1) Ignition "OFF".
2) Disconnect "ATT SOLENOID VALVE" connector and "PCM/TCM" connector.
3) Measure resistance between terminal "4" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

ATM

SOLENOID 3.UD solenoid valve

VALVE 4.2ND solenoid valve
5,0D solenoid valve

CO4(2_0|_) 6. LR solenoid valve

C104(2.7L) 7. TCC solenoid valve

9. A/T battery
10. A/T battery

EKOF009J

4) s resistance within specifications?
YES
» Go to "Component Inspection" procedure.

NO

» Check for short to ground in harness. Repair as necessary and Go to 'Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  ecacscar
1. CHECK SOLENOID VELVE
1) Ignition "OFF".

2) Disconnect "A/T SOLENOID VALVE" connector.
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3) Measure resistance between terminal "4" and terminal "9" of the ATM SOLENOID VALVE component.

Specification: Approximately 2.7~3.4 Q (20°C)

ATM
SOLENOID
VALVE
| Component side
5Y6 3.UD solenoid valve

4.2ND solenoid valve
5.0D solenoid valve

6. LR solenoid valve
7. TCC solenoid valve
9. AT battery

10. A/T battery

EKOF009K
4) Is resistance within specification?

YES

» Go to "CHECK PCM/TCM" as below.
NO

» Replace 2nd SOLENOID VALVE as necessary and go to 'Verification Vehicle Repair" procedure.
2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoid valve Actuator test and Operate Actuator test.

4) Can you hear operating sound for LR SOLENOID VALVE Actuator Testing Function?

YES

» Go to "Verification Vehicle Repair" procedure.

NO

» Replace PCM/TCM and Go to "Verification Vehicle Repair" procedure.
ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor < 1V

IDLE SWITCH ON

ENGINE RPM 0

Noga,rwdp

VERIFICATION OF VEHICLE REPAIR etdsfa

Refer to DTC P0560.
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DTC P0O765 SHIFT CONTROL SOLENOID VALVE D CIRCUIT MALFUNCTION

COMPONENT LOCATION  eroszers

GENERAL DESCRIPTION  esroseos

The Automatic Transmission changes the gear position of the transmission utilizing a combination of Clutches and Brakes,
which are controlled by solenoid valves. The HIVEC Automatic Transmission consists of a: LR ( Low and Reverse Brake
), 2ND (2nd Brake ), UD ( Under Drive Clutch ), OD ( Over Drive Clutch ), REV ( Reverse Clutch ), and RED ( Reduction
Brake, only for 5 speed transmissions). The OD Clutch is engaged in the 3rd gear and 4th gear positions.

DTC DESCRIPTION  easniore

The TCM checks the Under Drive Clutch Control Signal by monitoring the feedback signal from the solenoid valve drive
circuit. If an unexpected signal is monitored (for example, high voltage is detected when low voltage is expected or low
voltage is detected when high voltage is expected), the TCM judges that the OVER DRIVE CLUTCH drive control solenoid
circuit is malfunctioning and sets this code.
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AUTOMATIC TRANSAXLE (F4A42)

DTC DETECTING CONDITION
[2.0L]

E38C6FBE

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

* Check voltage range

Case1

« 16V > Voltage Battery > 10V
* In gear state(no gear shifting) 500msec
is passed from turn on the relay

Enable Conditions

Case2

» \oltage Battery > 10V

e OIL TEMP. = -23°C

« 2nd gear and not under the down shifting
» Engine speed = 450rpm

¢ Output speed > 500rpm

» Input speed > Orpm

» Time after shift changing finish > 2secs

Case1

Threshold value

» Feedback voltage from 2nd control
solenoide > Vb-2V and 2nd control
duty is 0%

* Feedback voltage from 2nd control
solenoide< 5.5V and 2nd control
duty is 100%

Case2

¢ Output speed > (input speed-50rpm) /
3rd. gear ratio AND Output speed <
(input speed-50rpm) / 3rd. gear ratio

Case1

¢ More than 0.3s

Diagnostic Time

Case2

* More than 1 sec

Fail Safe

* Locked in 3 rd gear.(Control relay off)

¢ Open or short in circuit

* Faulty OD SOLENOID
VALVE

¢ Faulty TCM(PCM)

[2.7L]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy * Check voltage range

Enable Conditions

¢ Solenoid status Either solid ON or OFF
» Voltage of Battery > 10V

¢ Open or short in circuit

¢ Faulty OD SOLENOID
VALVE

¢ Faulty TCM(PCM)

Threshold value e Voltage < 3V
Diagnostic Time * More than 320 ms
Fail Safe * Locked in 3rd gear.(Control relay off)
SPECIFICATION  ecorosrs

Refer to DTC P0750.
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MONITOR SCANTOOL DATA

EO0745EA2
1. Connect scantool to data link connector(DLC).
2.  Engine "ON".

3. Monitor the "OD SOL. VALVE" parameter on the scantool.

4. Shift gear position 2nd to 3rd.
Specification: 2nd gear < 100%, 3rd gear >0.0%
I.Z CURRENT DOTft 1.2 CURRENT DATA
4 4
X TCC SOLENOID DUTV 0.0 4 X L8RSU DUTV 100.0%
X LR SOLENOID DUry 100.0% X UDSU DUTV 0.0 %
X UD SOLENOID DUrv 0.0 % X ZNDSU DUTV 100.0%
X 2ND SOLENOID DUTV 0.0 4 X ODSU DUTV 0.0% 1
X od solenoid bury 100.0% " X SHIFT POSITION 3
X ISHIFT POSITION 2 GEAR THROTTLE P.SENSOR 16.1 4
X SELECT LEUEK SU. D FLUID TEMP.SENSOR 72 "C
ENGINE TORQUE 14.9 % CRK POSITION SNSR 1789 rpn
f T
SCRN FULL PART GRPH HELP SCRN FULL PART GRPH HELP
FIG.1) FIG.2)

FIG. 1) 2nd gear
FIG. 2) 3rd gear

ELQEO048A
Does "OD SOLENOID DUTY" follow the reference data?

YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Terminal & Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION

E13BF397

Refer to DTC P0750.

POWER SUPPLY CIRCUIT INSPECTION

EDE57B62

Refer to DTC P0755.

SIGNAL CIRCUIT INSPECTION

ED3B6A78

1. Check signal circuit open inspection
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1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "5" of the ATM SOLENOID VALVE harness connector and terminal "14"
of the PCM/TCM harness connector

Specification: approx. 0 Q

[2.7L Gasoline] [2.0L Gasoline]

3.UD solenoid valve 3.UD solenoid valve

4.2ND solenoid valve 4.2ND solenoid valve

5.0D solenoid valve 5,0D solenoid valve

6. LR solenoid valve 6. LR solenoid valve

7. TCC solenoid valve 7. TCC solenoid valve
9. AIT battery 9. AIT battery

10. AIT battery 10. AIT battery

1.UD solenoid valve control 40.UD solenoid valve control

16.2ND solenoid valve control 39.2ND solenoid valve control
14.0D solenoid valve control 33.0D solenoid valve control

15.TCC solenoid valve control 35.TCC solenoid valve control

*
26125p4| * | * [21[* [19] * | +[16]151

T

P

EKOF009L
Is resistance within specifications?
YES
» Go to "Check signal circuit short Inspection" procedure.

NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
2. Check signal circuit short inspection
1) Ignition "OFF" & Engine "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.
3) Measure resistance between terminal "5" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite



AUTOMATIC TRANSAXLE SYSTEM

ATM
SOLENOID
VALVE

C04(2.0L)
c104(2.7L)

6.
7.
9.
10.

3.UD solenoid valve
4.2ND solenoid valve
5,0D solenoid valve

LR solenoid valve
TCC solenoid valve
AIT battery

AJT battery

AT -135

EKOFOQ9M
4) s resistance within specifications?
YES
» Go to "Component Inspection" procedure.
NO
» Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
COMPONENT INSPECTION  eascsscs
1. CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "NT SOLENOID VALVE" connector.
3) Measure resistance between terminal "5" and terminal "9" of the ATM SOLENOID VALVE component.
Specification: Approximately 2.7-3.4 Q (20°C)
ATM
SOLENOID
VALVE
Component side
6 3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6. LR solenoid valve
7. TCC solenoid valve
9. A/T battery
10. A/T battery
EKOFOQON

4) s resistance within specification?
YES
» Go to "CHECK PCM/TCM" as below.

NO

» Replace OD SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
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2. CHECK PCM/TCM
1) Connect scantool to data link connedor(DLC).
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoide valve Actuator test and Operate Actuator test.

4) Can you hear operating sound for LR SOLENOID VALVE Actuator Testing Function?
YES
» Go to "Verification Vehicle Repair" procedure.
NO
» Replace PCM/TCM and Go to "Verification Vehicle Repair" procedure.
ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor < 1V

IDLE SWITCH ON

ENGINE RPM 0O

NogakwdNpE

VERIFICATION OF VEHICLE REPAIR esesons

Refer to DTC P0560.



AUTOMATIC TRANSAXLE SYSTEM AT 137
[DTC P0885 A/T RELAY CIRCUIT MALFUNCTION |

COMPONENT LOCATION  eenccrre

BKQE024A

GENERAL DESCRIPTION Eecoteeas

The HIVEC Automaic Transmission supplies the power to the solenoid valves by way of a control relay. When the TCM
sets the relay to ON, the relay operates and the battery power is supplied to all the sonenoid valves. When the TCM sets
the relay to OFF, all solenoid valve power is shut off and the transmission is held in the 3rd gear position. (Fail Safe Mode)

DTC DESCRIPTION eriioro2

The TCM checks the A/T control relay signal by monitoring the contol signal. If, after the iginiton key is turned on, an
unexpected voltage value, which is quite a bit lower than battery voltage is detected, the TCM sets this code.

DTC DETECTING CONDITION  eznsaena

[2.0L]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy + Check voltage range * Open or short in circuit
Enable Conditions | ° 22V > lanition key input voltage > 9V . ,E:ﬂ:g ?’JM"(‘;I‘&’;,’,')"’"’V
« Time after TCM(PCM) turns on > 0.5sec
Threshold value » Voltage < 7V orVoltage > 24.5V
Diagnostic Time * 0.1sec
Fail Safe * Locked in 3rd gear.(Control relay off)
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[2.70L]
Item
DTC Strategy

Enable Conditions

Threshold value
Diagnostic Time

Fail Safe

MONITOR SCANTOOL DATA

Detecting Condition & Fail Safe

« Check voltage range

« Voltage of Battery > 9V
¢ Time after TCM(PCM) turns on > 0.5sec

* Voltage <7V

* O.lsec

¢ Locked in 3rd gear.(Control relay off)

E4BEOCAA

1. Connect scantool to data link connector(DLC).

2. Ignition "ON" & Engine "OFF".

3. Monitor the "A/T CON. RELAY VOLT" parameter on the scantool.

Specification : Approx.

B+

1.2 CURRENT DATA

A/T RELAV UOLT
TRANSAXLE RANGE SsU
SHIFT POSITION
ROOST PRESS.KNSH
HOLD/STD SWITCH
A/C SWITCH

CLOSED TP SWITCH
STOP LIGHT SWITCH
FULL

FIH SCRN

PART

14.3 V
P, N

Hj Pj R

3 kPa
STD

OFF

ON

OFF

GRHI HELP

4. Is A/IT RELAY VOLT within specifications?

YES

AUTOMATIC TRANSAXLE (F4A42)

Possible cause

¢ Open or short in circuit
« Faulty A/T control relay
¢ Faulty TCM(PCM)

ELQE049A

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Thoroughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.

NO

» Go to "Terminal & Connector Inspection” procedure.
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TERMINAL & CONNECTOR INSPECTION  eosazecs

Refer to DTC P0750.

POWER SUPPLY CIRCUIT INSPECTION  Eeisorres
1. Ignition "ON" & Engine "OFF”".
2. Disconnect the "A/T CONTROL RELAY" connector.

3. Measure the voltage between terminal "1" of the "A/T CONTROL RELAY" harness connector and chassis ground.

Specification : Approx. B+1

ATM
CONTROL

r------- j C3120D)

i, _jr ci3?@?l

Jn L @2
2 1. Battery
2. Ground
4 3 3.Supp|ying Power
to solenoid valve
(Y) 4.AIT control relay

EKOF0090

4. Is voltage within specifications?
YES
» Go to "Signal circuit inspection" procedure.
NO

» Check that A/T-30A Fuse in engine room junction is installed or not blown.
» Check for Open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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SIGNAL CIRCUIT INSPECTION  ecresot
1. CHECK A/T control relay harness
1) Ignition "OFF".
2) Disconnect the "A/T CONTROL RELAY" connector.

3) Measure the voltage between terminal "4" ofthe "A/T CONTROL RELAY" harness connector and chassis ground.
4) Turn ignition switch OFF — ON.

Specification: 12V is measured only for approx. 0.5sec

ATM
CONTROL
RELAY
C37(2.0L)
i | | | C137(2.7L)
O
2 1 1.Battery
2. Ground
3.Supplying Power
4 3 to solenoid valve
4.AIT control relay

2

EKOFO009P
5) Is voltage within specifications?
YES
» Go to "Check Supplying Power to solenoid valve" procedure.
NO
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

» If signal circuit is OK, Substitute with a known-good PCM/TCM and check for proper operation. Ifthe problem
is corrected, replace PCM/TCM and then go to "Verification of Vehicle Repair" procedure.
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2. CHECK Supplying Power to solenoid valve harness
1) Ignition "OFF".
2) Disonnect the "A/T CONTROL RELAY" and PCM/TCM connector.

3) Measure the resistance between terminal "3" of the "A/T CONTROL RELAY" harness connector and terminal
"32, 36" of the PCM/TCM harness connector.

Specification : Approx. 0 Q

[2.7L Gasoline]

1.Battery

2.Ground

3.Supplying Power to solenoid valve
4.AIT control relay

[2.0L Gasoline]

1.Battery

2. Ground

3.Supplying Power to solenoid valve
4.A/T control relay

2. Battery voltage 36.Battery voltage
3. Battery voltage
ATM

CONTROL RELAY

ﬁ Cc137(2.7L)
n
2 1

m €37(2.0L)
2 1

ATM
4 3 CONTROL
4 3 +— RELAY

136-1 L -, o
TCM 1
c ) @)
[ | :
([1shzf oo T+ [+ [+]=1212] 1 |
[959;24* * 21|« 19| * *161514]
L= J

EKOF009Q

4) s resistance within specifications?

YES

» Go to "Ground circuit inspection" procedure.

NO

» Check for Open in C-41 joint connector.
» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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GROUND CIRCUIT INSPECTION  esecoese

1. Ignition "OFF".

2. Connect the "AfT CONTROL RELAY" connector.

3. Measure the resistance between terminal "2" ofthe "A/T CONTROL RELAY" harness connector and chassis ground.

Specification : Approx. 0 Q

ATM
CONTROL
RELAY
€37(2.0L)
| | | | | C137(2.7L)
o
| 1.Battery
2 1 2.Ground
3.Supplying Power
4 3 to solenoid valve

4.AIT control relay

EKOFO009R

4. s resistance within specifications?

YES

» Go to "Component inspection” procedure.

NO

» Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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COMPONENT INSPECTION  eoparse

1. Ignition "OFF".

2. Remove "A/T CONTROL RELAY"

3. Measure the resistance between each terminal of the sensor.

Specification:

Item Terminal No
p 1(red) - 3(pink) INFINITE
Resistance )
2(black) - 4(pink)
supply(B+) to number 4 and supply (B-) to number 2. 1(red) - 3(pink) 00Q
ATM
CONTROL
RELAY
C37(2.0L)
C137(2.7L)
1. Battery
2 1 2. Ground
3.Supplying Power
4 3 to solenoid valve

| 4.AIT control relay

EKOF009S

4. s resistance with in specification?
YES

» Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

NO

» Replace ATM CONTROL RELAY and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essscooe

Refer to DTC P0560.
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DTC P1500 VEHICLE SPEED SENSOR

COMPONENT LOCATION  eisassis

GENERAL DESCRIPTION  erasses:
The vehicle speed sensor outputs pulse-signals according to the revolutions of the output shaft of the transmission. The

TCM determines the vehicle speed by counting the frequency of the pulses. This value is mainly used, by the TCM, as
comparison data for determining malfunctions of the OUTPUT SPEED SENSOR.

DTC DESCRIPTION  eoaesrae

The TCM calculates the vehicle speed based on the frequency of the pulses. Ifthe calculated value from this sensor does
not agree with the value determined by the OUTPUT SPEED SENSOR(PGB), the TCM sets this code.
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DTC DETECTING CONDITION

Item

DTC Strategy

Enable Conditions

Case 1
Threshold value
Diagnostic Time
DTC Strategy
Enable Conditions
Case 2

Threshold value

Diagnostic Time

E3BC5B2D

Detecting Condition & Fail Safe
Plausibility check

Engine speed > 2100rpm

Engine load > 250 mg/rev

Coolant temperature > 60°C(140°F)
10V < Battery voltage < 16V

No fuel shut-off

Vehicle speed=0 with high engine
speed and engine load

60 seconds

Electrical check

Vehicle speed >0
10V < Battery voltage < 16V

PCM detects abnormal input voltage
of the signal circuit

10 seconds

AT -145

Possible cause

¢ Open or short in harness

« Contact resistance in
connectors

¢ Faulty wheel speed sensor

REFER TO ECM DAIGNOSIS PROCEDURE.

ELQES501 F
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[DTC U0001 CAN COMMUNICATION BUS OFF |

COMPONENT LOCATION  esssron

KKQE001D

GENERAL DESCRIPTION  eooceir1

The TCM can either receive data from the Engine Control Module or ABS control module, or it can send data to the ECM
and ABSCM by using CAN communication. The CAN communicaton is one of the vehicle communications method, which
is now widely used to transfer the vehicle data.

DTC DESCRIPTION crsosasa

When the TCM cannot read the data from the ECM through the CAN-BUS line, the TCM sets this code.
CAN-BUS circuit malfunctioning or ECM can be a posssible cause of this DTC.

DTC DETECTING CONDITION  eoupscs

ltem Detecting Condition & Fail Safe Possible cause
DTC Strategy ¢ Check communication * Open or Short in CAN
communication harness
Enable Conditions * |nput speed = 1"00(3rpm and 5000msec - Faulty ECM
passed from IG "on « Faulty TCM
Threshold value * CAN message transfer error
Diagnostic Time * 0.5 sec
¢ INTELLIGENT SHIFT is inhibited
Fail Safe » Learning for oil pressure control is inhibited
* Torque Retard requirement is inhibited
 Direct connection control of TCC is inhibited

MONITOR SCANTOOL DATA  eos3sz20n

1. Connect scantool to data link connector(DLC).
2. Engine "ON".

3. Monitor the "CAN COMMUNICATION SERVICE DATA (ENGINE RPM, VEHICLE SPEED SENSOR, THROTTLE P.
SENSORY)" parameters on the scantool.
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4. Compare it with reference data as below.

1.2 CURRENT DATA 01216 |
i
X 01.ENGINE KFH 1372 rpn
X 02.VEHICLE SPEED SNSB le kn/h
X 03.THROTTLE P.SENSOR 15.7 %

0V.DAMP. CLUTCH SLIP

08.L8K SO DUTV

09.1ID RU DITV

1A.2ND RU DITV

11. 0D SO DUTY

T

0 FiIX ||PART|IFULL|IHELP| [GRPH [rcbd
FIG.1)

FIG.1) Low-speed
FIG.2) High-speed

5. Does "CAN BUS LINE DATA" follow the reference data?

YES

AT -147

1.2 CURRENT DATA 01216 |
*
X 01. ENGINE RPM 5372 rpn
X 02.UEHICLE SPEED SNSR 158 kn2h
X 03. THROTTLE P.SENSOR 41.Z X

07. DAMP. CLUTCH SLIP
08.LAR SO DUTY
03.UD SU DUTY
18.2ND SO DUTY
11. 0D SO DUTY
T
FIX |PART FULL |HELP GRPH [bcrd
FIG.2)

EKQE621A

» Fault is intermittent caused by poor contact in the sensor’'s and/or PCM/TCM’s connector or was repaired and
PCM/TCM memory was not cleared. And go to Verification of Vehicle Repair procedure.

NO

» Substitute with a known-good PCM/TCM and check for proper operation. If the problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR erconcer

Refer to DTC P0560.



AT -148

AUTOMATIC TRANSAXLE (F4A42)

[DTC U0100 CAN-TIME OUT ECU

COMPONENT LOCATION

EQDEF87C

GENERAL DESCRIPTION

Refer to DTC U0001.

DTC DESCRIPTION

EBB4FD11

EDC9EECE

KKQE001D

The TCM reads data on the CAN-BUS line and checks whether the data is equal to the data which the TCM sent before.
If the data is not the same the TCM decides that either the CAN-BUS line or TCM are malfuncting and sets this code.

DTC DETECTING CONDITION

ES0BFDA7

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check communication

¢ Open or Short in CAN

Enable Conditions

Input speed = 1000rpm and 5000msec
passed from IG "on"

communication harness
¢ Faulty ECM
* Faulty TCM

Threshold value

No message from ECM.

Diagnostic Time

1.5 sec

Fail Safe

INTELLIGENT SHIFT is inhibited

Learning for oil pressure control is inhibited
Torque Retard requirement is inhibited
Direct connection control of TCC is inhibited

MONITOR SCANTOOL DATA

EB78173E

1. Connect scantool to data link connector(DLC).

2. Engine "ON".

3. Monitor the "CAN COMMUNICATION SERVICE DATA (ENGINE RPM, VEHICLE SPEED SENSOR, THROTTLE P.
SENSORY)" parameters on the scantool.

4. Compare it with referance data as below.
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1.2 CURRENT DATA 01/16 1.2 CURRENT DOTA 01/16
i
X 01.ENGINE RPM 1372 rpn " 01. ENGINE KPtl 5372 ppm
X 02.UEHICLE SPEED SNSR 13 km/h 02 .UEHICLE SPEED SNSR 158 krt/li
X 03.THROTTLE P.SENSOR 15.7 i 03.THROTTLE r.SENSOR 41.2 X
07 .DAMP.CLUTCH SLIP 07 .DANP.CLUTCH SLIP
B8.Las SU DUTV Htt. Lfik SU DUTY
09.UD SU DUTV 09.UD SU DUTV
10.2ND SO DUTV 10.2ND SU DUTV
11.0D SU DUTV 11. 0D SU DUTV
T
13F!K [|PART||[FULL|HELP| |GRPK |rcrd PART FULL HELP GRPH RCRD

FIG.1)

FIG.1) Low-speed
FIG.2) High-speed

EKQE621A

5. Does "CAN BUS LINE DATA" follow the reference data?

YES

» Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

NO

» Go to "Terminal & Connector Inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  ezenzrc

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

3. Has a problem been found?
YES
» Repair as necessary and go to "Verification vehicle Repair" procedure.

NO

» Go to "Signal circuit inspection" procedure.
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SIGNAL CIRCUIT INSPECTION  eorsasss

1. Ignition "ON" & Engine "OFF".

2. Disconnect the "PCM/TCM" connector.

3. Measure resistance between terminal "6" and "7" of the "PCM/TCM" harness connector.

Specification : approx. 60 Q

C136-3(2.7L)

1 1
L1%YB8 ; 65 43 21!

22 21 201913 [ 16 1514 13 12
U o

6. CAN-HIGH
7. CAN-LOW

EKOF009T

4. Is measured resistance within specifications?

YES

» Substitute with a known-good PCM/TCM and check for proper operation. If the problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair'lprocedure.

NO

» Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration or damage of
ECM.and then Repair or replace Resistance for CAN communication as necessary and go to "Verification Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR ereancr

Refer to DTC P0560.



AUTOMATIC TRANSAXLE SYSTEM

INSPECTION PROCESS FOR TROUBLE
SYMPTOMS  eeasoezs

INSPECTION PROCEDURE 1

Communication with the scan tool

If communication with the scan tool is not possible,

the cause may be a defective diagnostic trouble
line or the TCM is not functioning.

Possible cause

¢ Malfunction of diagnostic trouble line
« Malfunction of connector
* Malfunction of the TCM

AT-151

EKKAO11A
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INSPECTION PROCEDURE 2

EKAA011B
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INSPECTION PROCEDURE 3

EKAAO11C
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INSPECTION PROCEDURE 4

EKAA011D
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INSPECTION PROCEDURE 5

Does not move (forward or reverse) Possible cause

If the vehicle does not move forward or reverse when the ¢ Abonormal line pressure

selector lever is shifted to any position while the engine ¢ Malfunction of the underdrive solenoid valve
is idling, the cause may be abnormal line pressure, or a ¢ Malfunction of the underdrive clutch
malfunction of the power train, oil pump or valve body. ¢ Malfunction of the valve body

Hydraulic pressure check C_)_I_( _______ » Check power train
0 Measure the hydraulic pressure for each o If OK, replace transaxle
element when moving forward and back.

NG

K]

Replace the transaxle

EKAAO11E
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INSPECTION PROCEDURE 6

Engine stalling when shifting

If the engine stalls when the selector lever is shifted
from N to D or R range while the engine is idling, the
cause may be a malfunction of the engine system,
torque converter clutch soledoid, valve body or torque
converter (torque converter clutch malfunction).

Repair,

AUTOMATIC TRANSAXLE (F4A42)

Possible cause

Malfunction of the engine system

Malfunction of the torque converter clutch solenoid
Malfunction of the valve body

Malfunction of the torque converter (Malfunction
of the torque converter clutch)

Replace

EKAAQ11F
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INSPECTION PROCEDURE 7

EJAA011G
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INSPECTION PROCEDURE 8

EKAAO011H
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INSPECTION PROCEDURE 9

EKAAO011I
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INSPECTION PROCEDURE 10

EJAA011J
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INSPECTION PROCEDURE 11

EJAAO11K
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INSPECTION PROCEDURE 12

EKAAO11L
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INSPECTION PROCEDURE 13

EKAAQ011M
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INSPECTION PROCEDURE 14

EKAAO11IN
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INSPECTION PROCEDURE 15

EKAA0110
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AUTOMATIC TRANSAXLE HYDRAULIC
CI RC U IT E775E2BD
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AUTOMATIC TRANSAXLE SYSTEM

THIRD
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AUTOMATIC TRANSAXLE

COM PONENTS E8E4A9EC

© N U~ WDN P

Overdrive clutch

Reverse clutch

Overdrive planetary gear set
Second brake

Low-reverse

Output planetary gear set
Transfer drive gear
Underdrive clutch

Torque converter

10.
11.
12.
13.
14.
15.
16.
17.
18.

Torque converter clutch
Input shaft

Oil pump

Converter housing
Differential

Transfer driven gear
Output shaft

Oneway clutch

Rear cover

AUTOMATIC TRANSAXLE (F4A42)

EKJA024A



AUTOMATIC TRANSAXLE SYSTEM AT 173

REMOVAL  cecasezsc 4. Remove the battery tray.

1. Remove the engine cover.

KMQBO004A

KMOBOO1A 5.

1)} Upper

KMOBOO2A KMOBOO5A

o

: o
’;\‘—:&.\\

3. Remove the air duct. 2) Lower

KMOBO03A KMOBO0OSA
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6. After removing the CKP sensor, 02 sensor and oil 10. Remove the clip(transaxle side) of the shift cable.
pressure switch wiring bracket, separate the connec-
tors.

KMOBO14A

KMOB008A 11. Separate the steering column shaft joint.
7. Remove the speedometer sensor connector.

8. Remove the transaxle range switch.

KMOBO16A

12. Separate the power steering oil pump hose.

EKAC0098

9.

KMOBO017A

[ij] NOTE

EKAC008C Be careful not to leak after separating.
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13. Separate the hose after removing the clip of the power 16. Install the engine support fixture.
steering return hose.

17. After removing the tire, remove the caliper.

KMOBO18A

KMOB024A
14. Remove the upper connecting transaxle bolt.

KMOBO020A
KMOB023A

KMOB021A

KMOB025A
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20. Separate the tie rod end. 23. Remove the transaxle mounting bracket.

1) Insulator bolt

KPKAQ32A

21. Remove the wheel speed sensor and the knuckle KMOB028A
mounting bolt.

KMOB026A
KMOB028B

EKAS009A
KMOB028C
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4) Transaxle side mounting bolt 3) Stopper bolt (Lower)

KMOB028D KMOB029C
24. Remove the front roll stopper. 25. Remove the rear roll stopper.

1) Insulator bolt 1) Insulator bolt

KMOBO029A KMOBO030A

KMOB029B KMOBO030B
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26. Remove the drive shaft.

27. Remove the front muffler.

SR
! T il

KMOBO031A

KMOB032A

KMOBO033A

AUTOMATIC TRANSAXLE (F4A42)

30. Remove the transaxle lower mounting bolt to the en-
gine.

KMOBO34A

31. Remove the transaxle assembly.

INSTALLATION  ecserrse
1. Attach the torque converter on the transaxle side and
mount the transaxle assembly onto the engine.

/K CAUTION

If the torque converteris mounted first on the en-
gine, the oil seal on the transaxle may be dam-
aged. Therefore, first be sure to assemble the
torque converter to the transaxle.

2. Install the transaxle control cable and adjust as fol-
lows:

1) Move the shift lever and the transaxle range
switch to the "N" position and install the control
cable.

2) When connecting the control cable to the
transaxle mounting bracket, install the clip until it
contacts to the control cable.

3) Remove any free-play in the control cable by ad-
justing the nut and then check to see that the se-
lected lever moves smoothly.

4) Check to see that the control cable has been ad-
justed correctly.



AUTOMATIC TRANSAXLE SYSTEM

AUTOMATIC TRANSAXLE SHIFT
CONTROL

AT-179

COM PON ENTS E3E8FADC

Shift lock cable

TORQUE : Nm (kg-cm, Ibft)

EKOB001B
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REMOVAL  Epoesess 4. Remove the console upper cover.

1. Remove the push button, the spring and the cap. 5. Remove the console assembly.

KKOB0385 KKOB0403
2. Remove the knob mounting nut. 6. Remove the indicator panel.
Vs
W0 )
~— - - /
— T 7
g
G =
Qg
NS
KKOB0386 KKOB0389
3. Remove the shift knob. 7. Remove the indicator lower cover.

KKOB0387 KKOB0390
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8. Remove the indicator plate. 11. Remove the control cable snap pin.

KKOB0393 KKOB0398

9. Remove the key lock cable nut. 12. Remove the control cable clip and the control cable.

KKOB0396 KKOB0399

10. Remove the shift lock cable nut. 13. Remove the shift lever bracket bolt.

KKOB0397 KKOB0400
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14. Remove the shift lever.

INSTALLATION  errerors

PROCEDURE TO INSTALL THE LOCK CAM

2.

Move A/T lever to "P" position to set the key lock cam
and the shift lock cam as shown in the figure.

1) Check that the key lock cam is located at "B" by

the detent pin.

2) Check that the shift lock cam is located at "A".

Check that the key cylinder is at "LOCK".

AUTOMATIC TRANSAXLE (F4A42)

PROCEDURE FOR ADJUSTING SHIFT LOCK AND
KEY LOCK CABLE

1

2.

Check that each lock cam is as shown in the figure.

Install the shift lock and key lock cable in position. In
this case, the shift lock cable must be fixed to the
brake pedal and the key lock cable must be fixed to
the key cylinder.

Temporarily install each cable to the A/T lever assem-

bly as shown in the figure. Securely insert the cable
end into the fixing pin of each cam.

Shift lock cable

EKB9037C
Slightly pull the shift lock cable in the direction "E".
After checking that the portion of the cable end
touches the cable fixing pin, fix with the self-tapping
bolt.
Slightly push the key lock cam to direction "Q".
Slightly pull the key lock cable in the direction "G" to
stretch the cable. Then fix the cable with the self-

tapping bolt.

Check that the key lock and the shift lock cable are
secure.

EKOCO063A



AUTOMATIC TRANSAXLE SYSTEM AT -183

PROCEDURE FOR CHECKING THE SHIFT LOCK

1.  When the brake pedal is not depressed, the push but-
ton of the shift lever at "P" position must not be oper-
able. (Shift lever cannot be shifted at the other posi-
tions from "P".)

2. When the brake pedal stroke is 15~22mm (with shift
lever at "P" position), the push button should be oper-
able without catching and the shift lever should shift
smoothly to other positions.

3. Whenthe brake pedal is not depressed, the shift lever
should shift smoothly to "P" position from all heading
other positions.

4. The brake pedal must operate smoothly without
catching.

5. When the ignition key is at the "LOCK" position,
although rake pedal is depressed, the push button
should be operable.

6. The Ignition key must not be able to be turned to the
"LOCK" position except in the "P" position.

7. If the shift lever is shifted to the "P" position, the igni-
tion key must turn to the "LOCK" position smoothly.



