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AT -2 AUTOMATIC TRANSAXLE (A5HF1)
GENERAL
SPECIFICATIONS  essrcosr
Engine type A -3.8
Transaxle type ASHF1
1ST 3.840
2ND 2.092
Gear ratio 3RD 1449
4TH 1.048
5TH 0.728
REV. 3.859
Final gear ratio 3.333
T/M oil capacity(® ) 10.9

The quantity in the chart above is for the reference. The
actual filling quantity of the automatic transaxle fluid must
be set according to 'INSPECTION’ or 'REPLACEMENT’
process of the automatic transaxle fluid.

Recommended transaxle oil Diamond ATE SP or SK ATE SP
Check  Replenishment Every one year or every 15,000mile(24,000km)
Private use Every 100,000mile(160,000km)

Every 30,000mile(48,000km)

Driving on rough road(bumpy road, gravel road, snowy road, unpaved road etc.)
Driving on mountain road, ascent/descent

Repetition of short distance driving

More than 50% operation in heavy city traffic during hot

weather above 32°C(89.6°F)

5. Police car, Taxi, Commercial type operation or trailer towing, etc.

Replacement ]
Business use

PoDPE

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

GENERAL AT -3

SPECIAL TOOLS EE7DCEB2

Tool

Illustration
(Number and name) ustratio Use

09200-38001 Removal and installation of transaxle
Engine support fixture

KKBFO30A

09624-38000 Supporting of the crossmember
Crossmember supporter

EKBFO05A
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AUTOMATIC TRANSAXLE (A5HF1)

AUTOMATIC TRANSAXLE

SYSTEM

DESCRIPTION  eor1s09

1. Structure  Technical highlights

q
I

O+

1. Overdrive planetary gear (3—4 pinions)
2. SSP(Single sided plate)
-Overdrive clutch
-2ND brake
3. Reduction band (Piston increased)
4. Direct planetary gear (3—4 pinions)

WWW.DIGITALKHODRO.COM

. Case/ Housing intensity reinforced & redesigned

. High capacity torque converter

. Bearing outer diameter increased (®5 mm)
. Differential gear (Increased width by 2mm)
. Differential capacity increased (6.1—7)

EKBFO002A
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AUTOMATIC TRANSAXLE SYSTEM
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AT -5

2. \Variable Line Pressure Control
» Description
- Form the most suitable line pressure accord-
ing to the vehicle driving condition

» Special Features
- VFS (Variable Force Solenoid) valve (For
varying line pressure)

- Reducing valve added(Stabilize control
pressure in shiftings)

» Effects
- Improved power transmission efficiency and
fuel consumption

T Line pressure

Regulator valve
A

Line pressure (bar)

10.5

1 2 8L Y IT. LY lGean

[Unnecessary high pressure]

3. Gear durability improvement and less-noisy gear de-
velopment
» Description
- Optimal gear transmission ratio design from
analyzing gears

» Special Features
- Apply High-strength gear material
- Gear teeth width increased
- Planetary gear (3 pinions - 4 pinions)
- Less-noisy gear development

» Effects
- Durability improvement
- Reduction of noise level

4. Case/Housing intensity reinforced
» Description
- Case/Housing intensity reinforced

» Special Features

WWW.DIGITALKHODRO.COM

)

Controlled
i pressure
Solenoid valve
Line pressure
Y
Regulator valve
A
Line pressure (bar)
10115

3.2

TPS

[Optimum pressure]

EKBF002B

- Converter housing intensity reinforced(Ribs
added and thickness increased)

- Most suitable stiff reinforcement through an-
alyzing

» Effects
- Intensity increased and banding vibration
decreased
- NVH Performance improvement

5. New frictional material
» Description
- Apply new frictional material for capacity and
durability improvement

» Special Features
-SSP (Single Sided Plate) applied only on
overdrive clutch and 2nd brake
- Apply the next generation frictional mate-
rial(BWA 6100/D 0880-88)

» Effects

021 62 99 92 92
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AUTOMATIC TRANSAXLE (A5HF1)

- Thermal absorption capacity improvement
- Energy capacity and durability improvement

MECHANICAL SYSTEM

EA257045

CLUTCHES AND BRAKES FOR EACH RANGE

Gueh | Cuueh | Brake | Brake | Cuch | Brake | ciugh | OWC1 | OWC?2
P - - - o) - o) - - -
- - - o) o) o) - - -
N - - - o) - o) - - -
1st ¢} - - O - @) - ° °
2nd @] - @] - - ] - - °
D 3rd 0] 0] - - - 9] - - °
4th - @] @] - - @) - - °
5th - @) @) - - - o - -
(e : Locked when driving)
FUNCTIONS OF CLUTCHES AND BRAKES
Element Sign Function
Underdrive clutch ub Connect the input shaft with the underdrive sun gear
Reverse clautch REV Connect the input shaft with the reverse sun gear
Overdrive clutch oD Connect the input shaft with the overdrive carrier
Direct clutch DIR Connect the direct sun gear with the direct carrier
Low Reverse brake LR Fix the planetary gear and the overdrive carrier
2nd brake 2ND Fix the reverse sun gear
Reduction brake RED Fix the direct sun gear
One way clutch 1 owcC 1 Control the rotational driection of the low reverse ring gear
One way clutch 2 owcC 2 Control the rotational driection of the direct sun gear
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AUTOMATIC TRANSAXLE SYSTEM
AUTOMATIC TRANSAXLE HYDRAULIC CIRCUIT

P/N

ainssaid Buonpay

ainssald uealqn| % pasH Ja1eAu0d anbiol
ainssald Adde yoinpo Jadweq

ainssaid aul uonons dwnd

ainssaud aul| urepy

ainssaid 9se9|oy

[ B N |
AN\\\N
.
/4

1

EKBFO04A

021 62 99 92 92

EENENENG]
dwind
o
EINVHLS TI0 \
N
N
N ¥
N V¥
— N ¥
v
[l ¥3143ANOD INOYOL
— IO
‘A HOLYINO3Y
X3
(ASSY AGOBIA AINO)
5030 THNSSIUA ONIONGE 1 il
1L N
a 11 a
5 1 [ H
HR - N
N
\
ON ON O
A 108 azy |1 2a0e A A osane [oa2e A osan [0e2e8 ”
X3 x3 x3 X3 N
N
AOd a3y ADdan AOd aNZ AOd Y1 —
0o N
X3 X3} ”
O \
= — = N
N
N
sveeuivenuslinn
o N
N
N
N
HH A u N ”
H H T NN
NN
- — NN xa
(| =T NN I
2E] .ﬁ v%. —

OA 34vS TIvd

[Ho1NT) 1334 | [IWEgNOILINGZY |

QL

8- "A33VS vy

x3

777,

A TOHLNOD
HOLN1O ¥3dINva

104 %03HO

X3
HOLNT) 3440 H30ND

1404 %03HO
Ss3ud

HOLINNNDIY.

1404 03HO

T Ssaud

m_v_<mmxmn_zN

HOLINANOOY.

HOLINWNOOY

X3
i S543ATEENOT

1404 03HO
ss3td

ss3id
ﬁ 140 %03HO

=) 3

| ERRESEEN!

@ﬂ

77777

1404 03HO
Ssud

PZZZZ7Z7777777.

WWW.DIGITALKHODRO.COM

Y]
Y]
V]

EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

WWW.DIGITALKHODRO.COM



021 62 99 92 92

WWW.DIGITALKHODRO.COM

AUTOMATIC TRANSAXLE (A5HF1)

AT -8

D(1 RANGE)
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AUTOMATIC TRANSAXLE SYSTEM

D(2 RANGE)
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AUTOMATIC TRANSAXLE (A5HF1)

AT -10

D(3 RANGE)
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AT -11

AUTOMATIC TRANSAXLE SYSTEM

D(4 RANGE)
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AUTOMATIC TRANSAXLE (A5HF1)

AT -12

D(5 RANGE)

ainssaid Buronpay

O\ 34vS Tivd

ainssald 1eolqgn| 7 pas4 J811aAU0D aNbIOL NN
ainssaud Adde yonjo Jedwea [
ainssaud aulj uonons dwnd 4
ainssaid aul| urepy
SdA
ainssaid aseajay —/— va
4334 3aNn
dANd
T0
YINIVHLS TI0
7
| ’ S uuy
- N/
v
=1 h YILYIANOD 3N0HOL
[r———
N A HO1VINO3Y —
ONIONAIY xa
G55y Aq0m K10)
— N
- 1 [ 1 ] [T— =
HE H N
N
OIN Faoho OIN OIN OIN "
A 10s a3y OIO IWI_ A 70S a0 0,00 A 0san o0 A 710S ANZ "
x3a x3 x3a X3 ”
NOd a3y ADd a0 AOdan —
—1 n
N
X3 -—“ x3 _l E_l_l_E_ X3 "
N
AH u N
N
N
SSSN SSSN SN
N
Nouvor LELe) N
N
= — XSS N
miu NN
NN
L — " N xa
3 = N
X3 u ! |
X3
- X3 ‘A TOHLNOD
T T T HO1N10 ¥3dWva
B
e I b - 'A34vSTIvd
i
P
10430310
t =l
: — -
10430310
P | . - - e
1¥0d %O3HO 1¥0d %O3HO H3dWva
e e
ooy o1rInooY ournnnooy e~ SALIANGD
X3 X3 3ndyOL
[HoLn) Lo3uia | [ 3MwigNoILoN3 | HOLNTI 3NHC 43N0 IHvHE ANC [N O] [HOLM) 35u3A3]

EKBFO04F

021 62 99 92 92

WWW.DIGITALKHODRO.COM



021 62 99 92 92

WWW.DIGITALKHODRO.COM

AT -13

AUTOMATIC TRANSAXLE SYSTEM

R RANGE
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AUTOMATIC TRANSAXLE (A5HF1)

SERVICE ADJUSTMENT
PROCEDURE  eisrssee

AUTOMATIC TRANSAXLE FLUID

INSPECTION

1.

Drive the vehicle until the fluid reaches normal oper-
ating temperature [70~80°C(158~176°F)].

Place the vehicle on a level surface.

Move the selector lever through all gear positions.
This will fill the torque converter and the hudraulic sys-
tem with fluid and move the selector lever to the "N"
(Neutral) or "P"(Park) position.

Before removing the oil level gauge, wipe all contam-
inants from around the oil level gauge. Then take out
the oil level gauge and check the condition of the fluid.

(L] NnoTE

If the fluid smells as if it 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 75°C(167°F) mark
on the oil level gauge. If the fluid level is low, add
automatic transaxle fluid until the level reaches the
75°C(167°F) mark.

Auto transaxle fluid:
DIAMOND ATF SP-lll, SK ATF SP-IlI
Quantity : 10.9€ (11.5 Us gt, 9.6Imp.qt)

[LI| NOTE

Low fluid level can cause a variety of a abnormal con-
ditions because it allows the pump to take in air along
with fluid. Air trapped in the hydraulic system forms
bubbles, which are compressable. Therefore, pres-
sures will be erratic, causing delayed shifting ,slipping
clutches and brakes, etc. Improper filling can also
raise fluid level too high. When the transaxle has too
much fluid, gears churn up foam and acuise the same
conditions which occur with low fluid level, resulting in
accelerated deterioration of automatic transaxle fluid.
In either case, air bubbles can cause overheating, and
fluid oxidation, which can interfere with normal valve,
clutch, and brake operation. Foaming can also result
in fluid escaping from the transaxle vent where it may
be mistaken for a leak.

WWW.DIGITALKHODRO.COM

6. Insert the oil level gauge securely.

[LJ| NOTE

When new, automatic transmission fluid should be
red. The red dye is added so the assembly plant can
identify it as transmission fluid and distinguish it from
engine oil or antifreeze. The red dye, which is not an
indicator of fluid quality, is not permanent. As the ve-
hicle is driven the transmission fluid will begin to look
darker. The color may eventually appear light brown.

REPLACEMENT

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

1. Disconnectthe hose which connects the transmission
and the oil cooler.

2. Start the engine and let the fluid drain out.

Running conditions : "N" range with engine idling.

' CAUTION

The engine should be stopped within one minute
after it is started. If the fluid has all drained out
before then, the engine should be stopped at that
point.

3. Romove the drain plug(A) from the bottom of the
transmission case to drain the fluid.

KKRE004C
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AUTOMATIC TRANSAXLE SYSTEM
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AT -15

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

TORQUE :
40 ~ 50Nm (4 ~ 5 kgf.m, 29 ~ 36 Ib-ft)

5. Pour the new fluid in through the oil filler tube.

/1% CAUTION

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

6. Repeat the procedure in step (2).

[LJ|NoTE

Check the old fluid for contamination. If it has been
contaminated, repeat the steps (5) and (6).

7. Pour the new fluid in through the oil filler tube.

8. Reconnect the hose which was disconnected in step
(1) above and firmly replace the oil level gauge.(In
case of this "replace”, this means after wiping off any
dirt around the oil level gauge, insert it into the filler
tube.)

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

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

11. Drive the vehicle until the fluid temperature rises to
the normal temperature [70~80°C(158~176°F)], and
then check the fluid level again. The fluid level must
be at the 75°C(167°F) mark.

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

WWW.DIGITALKHODRO.COM
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AT -16 AUTOMATIC TRANSAXLE (A5HF1)

INSPECTION CHART FOR DIAGNOSIS
TROUBLE CODES (DTC) eossonor

No. Code Item MIL Remark
1 P0707 | TRANSAXLE RANGE SWITCH CIRCUIT LOW INPUT ON AT-20
2 P0708 | TRANSAXLE RANGE SWITCH CIRCUIT HIGH INPUT ON AT-27
3 P0O711 | TRANSAXLE FLUID TEMPERATURE SENSOR RATIONALITY ON AT-30
4 P0712 | TRANSAXLE FLUID TEMPERATURE SENSOR CIRCUIT LOW INPUT ON AT-36
5 P0713 | TRANSAXLE FLUID TEMPERATURE SENSOR CIRCUIT HIGH INPUT ON AT-38
6 P0O717 | A/IT INPUT SPEED SENSOR CIRCUIT - OPEN or SHORT(GND) ON AT-41
7 P0722 | AT OUTPUT SPEED SENSOR CIRCUIT - OPEN or SHORT(GND) ON AT-48
8 P0731 | GEAR 1 INCORRECT RATIO ON AT-54
9 P0732 | GEAR 2 INCORRECT RATIO ON AT-60
10 P0733 | GEAR 3 INCORRECT RATIO ON AT-65
11 P0734 | GEAR 4 INCORRECT RATIO ON AT-70
12 P0735 | GEAR 5 INCORRECT RATIO ON AT-74
13 P0741 | TORQUE CONVERTER CLUTCH STUCK OFF ON AT-77
14 P0742 | TORQUE CONVERTER CLUTCH STUCK ON ON AT-80
15 PO743 I/XE/CQEUEO%%TI\IVEngESR%L(ngI; CONTROL SOLENOID ON AT-83
16 P0748 | VFS solenoid - OPEN or SHORT(GND) OFF AT-90
17 P0O750 | LOW and REVERSE SOLENOID VALVE CIRCUIT - OPEN or SHORT(GND) ON AT-97
18 P0O755 | UNDERDRIVE SOLENOID VALVE CIRCUIT - OPEN or SHORT(GND) ON AT-104
19 P0760 | SECOND SOLENOID VALVE CIRCUIT - OPEN or SHORT(GND) ON AT-111
20 P0O765 | OVERDRIVE SOLENOID VALVE CIRCUIT - OPEN or SHORT(GND) ON AT-117
21 P0O770 | RED SOLENOID ON AT-123
22 P0885 | A/T CONTROL RELAY - OPEN or SHORT(GND) ON AT-130
23 P0890 | TCM power Relay sense circuit low ON AT-136
24 P0891 | TCM power Relay sense circuit High ON AT-137
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AT -17

INPUT/OUTPUT SIGNAL VOLTAGE CHECK SHEET

C144-A C144-B
o = Ty o =n Ty
—L1 b (U
DODHOHOOCOH000060666 C OODHOODHOHOOO00000000
DDSHO00LCOODOHDOODON DOCHT IO TOOCIEER
= i(] i ) &= 1] I )
SISO IHITOTEDD (666NN GENENEENENAN B W aNesXeaXaaXazXa)
PR OEERERENEEE) C OCCICOTECOTCOCIO00ZEER
J LT JJL JL Jv LT
SGHAT7021N
Input/Output value
PIN Check item Condition i i Measurement Remarks
A01 2nd CAN_HI - - - - -
A02 2nd CAN_LO - - - - -
AO3 P Range P Position DC V_BAT 12.9v
Selection Otherwise Voltage Max. 1.0V ov
AO4 R Range R Position DC V_BAT 12.3V
Selection Otherwise Voltage Max. 1.0V ov
AOS N Range N Position DC V_BAT 13.2V
Selection Otherwise Voltage Max. 1.0V ov
AOB D Range D Position DC V_BAT 13.2V
Selection Otherwise Voltage Max. 1.0V ov
o Select Position DC V_BAT 13.2v
AO7 Seleciizesiion Otherwise Voltage Max. 1.0V ov
. Up Position DC V_BAT 13.2V
A08 Up Position Otherwise Voltage Max. 1.0V oV
. Down Position DC V_BAT 13.2v
A09 Down Position Otherwise Voltage Max. 1.0V ov
Al12 N.A - - - -
Al4 N.A - - - -
Al9 N.A - - - -
V_BAT 1%.3V
Relay On b Max. 1.0V 0.7V
A20 | A/T Control Relay Relay Off Vpeak : Max. 70V hy :
Voltage Resistance : 680Q Resistance :
680Q
W/H Open DTC Spec : P0890 DTC : P0890
At transmitting
HI : V_BAT* 80% 1t
AD7 Diagnosis "K" Communicated Pulse LO:V_BAT 20%1! 11.3V V_BAT :
9 with GST AT receiving 0.14/ 0.32Vv 13.2v
HI : V_BAT* 70% 1t
LO : V_BAT*30% |
A3l N.A - - - -
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AT -18 AUTOMATIC TRANSAXLE (A5HF1)
Input/Output value
PIN Check item Condition P P Measurement Remarks
A3 A/C Pressure i i i i i
Analog
A34 N.A - - - -
A36 N.A - - - -
A37 N.A - - - -
Recessive 20~30V 3.85V
A4l CAN_HI Dominant Pulse 275~ 45V 2.5V
Recessive 20~30V 2.55Vv
Ad2 CAN_LO Dominant Pulse 05~225V 1.34V
IG Off Max. 0.5V
IG On V_BAT
ov
IG. Key On MAX. +/- 75V (ECU GND) 11.9v
IG. Key Off DC MAX. +/- 75V (ECU GND)
A60 | A/T PWR Source Idle Voltage | MAX. +/- 75V (ECU GND) | +30V /-10V
Key Off from Idle MAX. +/- 75V (ECU GND) or less
T
Fuse 1/2/3 MAX. +/- 75V (ECU GND)
Removal Condition
W/H Open DTC Spec : P0891 DTC : P0891
Running Pulse HI : V_BAT
LO : Max. 1.0V
. o Freq.: 50+2Hz (Reference)
AT73 Shslfit rl:;)IS(;IIt_:)on 1 gear Duty 12.5£2% N.A Sports
C?uster) 2 gear T 27.5+2% ' mode
3 gear T 42.5+2%
4 gear T 57.5£2%
5 gear T 72.5£2%
HI : V_BAT 14.4v
_ Shifting LO : Max. 1.0V 0.35v
BO3 UD Solenoid Pulse Vpeak : Max. 70V 56.3V
W/H Open DTC Spec : P0755 DTC : P0O755
BO5 N.A - - - -
Oil temperature 4.4V
BO6 sensor_ATM Idle Analog 0.5V ~ 4.5V 31V 16Hz
30koh HI : Min. 4.0V 5.08Vv
B09 OUIE::]SSgeed P Pulse LO : Max. 1.0V 0.34V
W/H Open DTC Spec : P0722 DTC : P0722
dle HI : Min. 4.0V 5.06V
B10 mpsu(;nss%?ed Pulse LO : Max. 1.0V 0.35vV 630Hz
W/H Open DTC Spec : P0717 DTC : PO717
B20 N.A - - - -
HI : V_BAT 13.9v
] Shifting LO : Max. 1.0V 0.38Vv
B22 LR Solenoid Pulse Vpeak: Max. 70V 56.1V
W/H Open DTC Spec : P0750 DTC : PO750
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AUTOMATIC TRANSAXLE SYSTEM AT -19
Input/Output value
PIN Check item Condition i i Measurement Remarks
B26 N.A - - - -
B27 N.A - - - -
Idle b Max. 50 mV 13mV
WTS
B33 GND_Sensor .
- W/H Open Voltage | DTC Spec: P0118/ 1115 DT%J&”B/ OTS_ATM
HI : V_BAT 15.4v
_ Shifting LO : Max. 1.0V 0.45v
B42 OD Solenoid Pulse Vpeak : Max. 70V 56.3V
W/H Open DTC Spec : P0O765 DTC : PO765
HI : V_BAT 15.4v
. Lock_Up on LO : Max. 1.0V 0.45v
B43 DCC solenoid Pulse Vpeak - Max. 70V 56.3V
W/H Open DTC Spec : P0743 DTC : P0743
HI : V_BAT 15.4v
) Shifting LO : Max. 1.0V 0.45V
B44 RED Solenoid Pulse Vpeak : Max. 70V 56.3V
W/H Open DTC Spec : PO770 DTC : PO770
HI : V_BAT 15.4v
_ Shifting LO : Max. 1.0V 0.45Vv
B45 2ND Solenoid Pulse Vpeak : Max. 70V 56.3V
W/H Open DTC Spec : P0760 DTC : PO760
B46 N.A - - - -
B47 N.A - - - -
HI : V_BAT 1'8/rla'§;/e' N
Variable Solenoid Idle LO : Max. 1.0V )
B59 (_) Pulse Vpeak © Max. 70V 0%3:;&?9(;) 600Hz
W/H Open DTC Spec : P0748 DTC : P0748
B65 N.A - - - -
B66 N.A - - - -
HI : V_BAT 13.1V
B75 (+) Pulse Vpeak : Max. 70V
W/H Open DTC Spec : P0748 DTC : P0748
B80 N.A - - - -
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AT -20 AUTOMATIC TRANSAXLE (A5HF1)
IDTC P0707 TRANSAXLE RANGE SWITCH - LOW INPUT |

COMPONENT LOCATION  ee4pzeen

AKKF102A

GENERAL DESCRIPTION  epzsross

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  eerseess

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

DTC DETECTING CONDITION  etrazssr

Item Detecting Condition Possible cause

DTC Strategy « Check for no signal » Open or short in circuit

 Faulty Shift cable adjustment

 Faulty Inhibitor switch and
Manual control lever position

¢ Engine state = "RUN"
Enable Conditions ¢ 11V < Battery Voltage < 16V

* TPS = 3% :
adjustment
Threshold value * No signal detected » Faulty TRANSAXLE RANGE
Diagnostic Time « More than 30seconds SWITCH

* Faulty TCM(PCM)
¢ 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
P,R,N, D-RANGE signals, it is regarded
sports mode. (DTC is not set)
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AT -21

SIGNAL

WAVEFORM  essscess

1.2 CURRENT DATnA

XTRANSAXLE BANGE SW

X
IR A e

R D R

NOT FIHED

[F1x |

ESIETH

MONITO

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

N

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

4. Shift selector lever from "P" range to "D" range.

R SCANTOOL DATA  ecasoera

Ignition "ON"  Engine "OFF".
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AUTOMATIC TRANSAXLE (A5HF1)

i.Z CURRENT TwiTa

SIFT POSITION =

HOLD BWITCH ETAMDIED
AAC BMITCH o
HRAHE EW1TCH i
SZPORTE HOBE SEL. &4, BFF -
EPORTE HOBE UF 5, OFF
SPORTS HOBE DOWM BU.  OFF
L
[ ] [scan] [ruc][Fase] [ca]
1.7 CURRENT DaTh 1625

SELECT LEVER 5W

SIlFT POSITION
HOLD ZWITCH BT A INED
A4C BMITCH oM
ERAKE BU1TCH OFF
SPORTS HOBE SEL. Su, O -
EPORTS HODE UPF SU.
L
1.2 CURRENT DaTh 1625

i | [Gcan] [Fur] [poa] [

ZIFT FOSITION
HOLD =W1TCH STAMMAED
AAE BMITCH O
HRAKE W1 TCH OFF
SPORTS HOBE SEL. Su, O -
EPORTE HODE UP 5. OFF
SPORTS HOBE DOWN S, OFF
L
[Fis | [mcan] [Puis | e | [clrs |
1.2 CURRENT DaTh 1625
&
|
SMIFT POSTTION 5TH GEAR
HOLD SWITCH STAMDNED
ASC BMITCH oM
ERAKE SW1TCH OFF
SPORTE HOBE REL. &4, i -
SPORTS HOBE UP M, FF
SPORTE HOBE DOWN U, OFF
v

WWW.DIGITALKHODRO.COM

1.2 CURRENT DaTh 1625
'
|
i1 FT POSITION =
HOLD ZWITCH ST DNED
AT BMITEH o
BRAKE SUITCH aH
ZPORTS HOBE SEL. SW, GFF -
EPORTS HODE UP 54, oFF
ZPORTE HOBE DOUN SW.  OFF
L
FIH | |ECHH) [FULL| [PABT | [cRPn|
1.2 CURRENT DaTh 16725

SMIFT POSITION IND GEAR
HOLD ZWITCH STAMDNED
AAC BMITCH o
BRAKE SW1TCH OFF
ZPORTE HOBE SEL. &4, M -
EPORTS HODE UP 5M, oFF
ZPORTE HOBE DOWN 84,  OFF
r
| |F14_| [SCEN) [FULL | [Pt | | GRPH |
FIG.4)
1.2 CURHENT DaTh 16425

FIG. 1) "PN" Range

FIG. 2) "R" Range

FIG. 3) "D" Range 1st gear
FIG. 4) "D" Range 2nd gear
FIG. 5) "D" Range 3re gear
FIG. 6) "D" Range 4th gear
FIG. 7) "D" Range 5th gear

SIFT FOSITION ATH GEAHR
HOLD SWITCH STANHDAED
AC EMITCH o
BRAKE SU1TCH OFF
SPORTE NOBE SEL. SU. O 2
SPORTS HOBE UP SW. OFF
ZPORTE HOBE DOUN BU.  OFF

v
[Fixt | [=can) [rues] [Pasr] [cam]

LLLG100A
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AUTOMATIC TRANSAXLE SYSTEM AT -23

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

M=)

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, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of Vehicle
Repair" procedure.

Go to "Terminal  connector inspection” procedure.

Most of fault that happen about inhibitor switch, result from faulty shift cable adjustment or incorrect location of manual
control lever and inhibitor switch. So, when DTC which related Inhibitor switch or engine start defectiveness at "P" range
happen, After check the shift cable adjustment or location of manual control lever and inhibitor switch, repair or replace
as necessary.

TERMINAL & CONNECTOR INSPECTION  e27e000a

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 of vehicle repair" procedure.

Go to "Power supply circuit inspection” procedure.
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AT -24 AUTOMATIC TRANSAXLE (A5HF1)

EEO009CEB

POWER SUPPLY CIRCUIT INSPECTION
1. CHECK POWER TO RANGE SWITCH
1) Disconnect "TRANSAXLE RANGE SWITCH" connector.
2) Ignition "ON"  Engine "OFF".

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

Specification : approx. B+

1. D Range

3. P Range

4.N Range

7.R Range

8. Power supply IG1
9. Starting circuit

10. Starting circuit

SGHAT7100N
4) s voltage within specifications?

YES

Go to "Signal circuit inspection" procedure.

Check that Fuse 10A is installed or not blown.
Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

SIGNAL CIRCUIT INSPECTION

E1FCOAA7
1. Ignition "OFF".
2. Disconnect "TRANSAXLE RANGE SWITCH" and "TCM(PCM)" connector.

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

Specification :

Pin No of "TRANSAXLE RANGE C109 No.1 C109 No.3 C109 No.4 C109 No.7
SWITCH

Pin No of "PCM" harness C144-A No.6 C144-A No.3 C144-A No.5 C144-A No.4
Specification 0Q 0Q 0Q 0Q
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AUTOMATIC TRANSAXLE SYSTEM AT -25
C109
1. D Range
@ 2. P Range
4. N Range
7. R Range

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

— 1 _‘Uﬁ
3. P Range
)

DODOHHOBOODO0OO0OOE 4.R Range
DODHOOODELOOOOIDDOEOE 5. N Range
@ T N i Q 6. D Range

6069686 ) (£)155646362E X149 N5 41436aD
R BPHHEICIHENENE6463696)

JU

$u

SGHAT7101N

4. s resistance within specifications?

YES
Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  erreir7e
1. Ignition "OFF".
2. Remove "TRANSAXLE RANGE SWITCH".

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

Specification : approx. 0 Q
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AT -26 AUTOMATIC TRANSAXLE (A5HF1)
C109
Component side 1. D Range
3. P Range
4.N Range
7.R Range

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

Terminal ranoe P R N D 3 2 L
1 ®
2 ®
3 ®
4 ®
5 ®
6 ®
7 (3
8 o [ [ ] o [ [
9 e o
10 ® ®

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

—

SGHAT7102N
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.

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

VERIFICATION OF VEHICLE REPAIR  esoanzre

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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.

System performing to specification at this time.
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AUTOMATIC TRANSAXLE SYSTEM AT -27
[IDTC P0708 TRANSAXLE RANGE SWITCH - HIGH INPUT

COMPONENT LOCATION  eossazsr

Refer to DTC P0707.

GENERAL DESCRIPTION  esisaies

Refer to DTC P0707.

DTC DESCRIPTION  eareossz

Refer to DTC P0707.

DTC DETECTING CONDITION  esrsozer

Item Detecting Condition Possible cause
DTC Strategy * Check for No signal e Open or short in
+ Engine state = "RUN" TRANSAXLE RANGE
Enable Conditions e 11V < Battery Voltage < 16V . .
. TPS = 3 ¢ Faulty Shift cable adjustment
— e Faulty Inhibitor switch and
Threshold value e Multiple signal Manual control lever position
] - adjustment
Diagnostic Time * More than 30sec
9 e Faulty TRANSAXLE RANGE
* Recognition as previous signal SWITCH
- When signal is input "D" and "N" at the same e Faulty PCM

time, TCM regards it as "N" RANGE

After PCM/TCM Reset, If the if the PCM/TCM
detects multiple signal or no signal, then

it holds the 3rd gear position

Fail Safe

SIGNAL WAVEFORM  epaossac

Refer to DTC P0707.

MONITOR SCANTOOL DATA  eresseer

Refer to DTC P0707.

TERMINAL & CONNECTOR INSPECTION  ecrierse

Refer to DTC P0707.
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AT -28 AUTOMATIC TRANSAXLE (A5HF1)

POWER SUPPLY CIRCUIT INSPECTION  Ezss2cs6
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 (C109) 1 3 4 7 8 9 10
SPECIFICATION ov ov ov ov ov ov ov

1. D Range

3. P Range

4. N Range

7.R Range

8. Power supply 1G1
9. Starting circuit
10. Starting circuit

SGHAT7103N
4. Is voltage within specifications?

=)

Go to "Signal circuit inspection" procedure.

Check for Short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -29

SIGNAL CIRCUIT INSPECTION  ecscease
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 : Infinite

C109

1. D Range

3. P Range

4.N Range

7.R Range

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

SGHAT7104N

4. s resistance within specifications?

YES

Go to "Component inspection” procedure.

Check for Short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eoansrse

Refer to DTC P0707.

VERIFICATION OF VEHICLE REPAIR  eoaacess

Refer to DTC P0707.
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AT -30 AUTOMATIC TRANSAXLE (A5HF1)
[DTC P0711 TRANSAXLE FLUID TEMPERATURE SENSOR RATIONALITY |

COMPONENT LOCATION  eosaieas

AKKF104A

GENERAL DESCRIPTION  essasep2

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  ecrieesa

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).

DTC DETECTING CONDITION  eosozee0

Item Detecting Condition Possible cause
DTC Strategy » Check rationality » Sensor signal circuit is
] short to ground
« Intake air temperature = -25°C(-13°F) « Faulty sensor
Enable Conditions 1) * Engine state = RUN + Faulty PCM

* No error with relations other sensors
» Engine be cooled sufficiently

* Engine state = RUN
Enable Conditions 2) » Average start up temperature of TM stuck
diagnostic = 55°C(131°F)

Threshold Value 1) « ATF Temp - Coolant Temp = 20°C(68°F)
Threshold Value 2) + ATF Temp - TM start up Temp < 0.5°C(32.9°F)
Diagnostic Time 1) * more than 1 second

Diagnostic Time 2) * more than 900 seconds

» Learning control and Intelligent shift are inhibited

Fail Safe * Fluid temperature is regarded as 80°C(176°F)
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AT -31

SPECIFICATION

EC92ACC5

TEMP.[°C(°F)] Resistance(kQ ) TEMP.[°C(°F)] Resistance(kQ )
-40(-40) 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
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AUTOMATIC TRANSAXLE (A5HF1)

MONITOR SCANTOOL DATA  eaesosas

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

2. Engine "ON".

3.  Monitor the "TRANSAXLE FLUID TEMPERATURE SENSOR" parameter on the scan tool.

Specification : Increasing Gradually

1.2 CURRENT DATA 1425
M '
»
PRESSURE SOLEMNOID 8.8 %
SHIFT POSITION -
SELECT LEVER SUu. P, N
HOLD SWITCH STANDARD | W
As/C SUITCH ON
BRAKE SWITCH OFF
SPORTS MODE SEL. SW. OFF
¥
FIX | |[SCEN||FULL| |PART | [GRPH |
FIG.1)
1.2 CURRENT DATA 14/25
i
R ————
LE SOLENOID DUTY 1688, 8% LE SOLENOID DUTY 188, 6%
UD SOLENOID DUTY 168 . 8% UD SOLENOID DUTY 188, A
ZND 4 ZND
oD 9 sighal circuit open - [ | op d signal circuit shortto grounsd |
RED 1 RED
PRESSURE SOLENOID 6.8 x PRESSURE SOLENOID 6.8 %
SHIFT POSITION - SHIFT POSITION -
T T

[FI¥ | [SCERN| |FULL| |[PART | |GRPH|

FIG.2)

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

[FI¥ | |SCEN| |FULL| |PART | |GRPH|

FIG.3)

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

=S

SGHAT7160N

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, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of Vehicle

Repair" procedure.

Go to "Terminal  connector inspection” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -33

TERMINAL & CONNECTOR INSPECTION  eo7gcsss

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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 of vehicle Repair" procedure.

Go to "Component inspection" procedure.

COMPONENT INSPECTION  &rseoscc
1. CHECK "TRANSAXLE FLUID TEMPERATURE SENSOR"
1) Ignition "OFF".
2) Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3) Measure the resistance between terminals "1" and "2" of the "TRANSAXLE FLUID TEMPERATURE SENSOR".

Specification : Refer to "Reference data"

C110

1. TRANSAXLE FLUID TEMPERATURE SENSOR
2.Sensor ground

SGHAT7106N
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AUTOMATIC TRANSAXLE (A5HF1)

[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) 38 160(320) 0.16
60(140) 1.98

4) s resistance within specifications?

YES

Go to "CHECK PCM/TCM" as below.

Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to "Verification of Vehicle

Repair" procedure.

2. CHECK TCM

1) Ignition "ON"  Engine "OFF".

2) Connect "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3) Install scan tool and select a SIMU-SCAN.

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

1.5 STHU-SCAN

1.5 STHU-SCAN

M 01 L. TEHPERATURE

i
e 01L TEMPERATURE
AT CON. RELAY VOLT a v
ENGINE TORQUE 24 % .
DRIVING PATTERN NORHAL v
SIMULATION OF VOLTAGE
( CH B ONLY )
METR| |SINL| [ + || = ||F1x |

FIG.1)

FIG.1) INPUT 1.00V — 165°F
FIG.2) INPUT 2.00V — 114°F

AT CON. RELAY VOLT ] v
ENGINE TORQUE 24 % .
DRIVING PATTERN NORHAL v
SIMULATION OF VOLTAGE
( CH B ONLY )
METR| |SIHL| [ + || = ||F1x |

FIG.2)

% The values are subject to change according to vehicle model or conditions.
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AUTOMATIC TRANSAXLE SYSTEM AT -35

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

=S

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.

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  ecscooer

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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.

System performing to specification at this time.
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AT -36 AUTOMATIC TRANSAXLE (A5HF1)
IDTC P0712 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - LOW |

COMPONENT LOCATION  esris104

Refer to DTC P0O711.

GENERAL DESCRIPTION  eorooser

Refer to DTC P0711.

DTC DESCRIPTION  eocearps

Refer to DTC P0711.

DTC DETECTING CONDITION  eocapare

Iltem Detecting Condition Possible cause
DTC Strategy * Check rationality » Sensor signal circuit is
Enable Conditions e Engine state = RUN short to ground
» Faulty sensor
Threshold Value  voltage 0.07V e Faulty PCM
Diagnostic Time e more than 1sec
Fail Safe e Learning control and Intelligent shift are inhibited

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

SPECIFICATION  eoesorae

Refer to DTC P0711.

MONITOR SCANTOOL DATA  espseass

Refer to DTC P0O711.

TERMINAL & CONNECTOR INSPECTION  ecssrass

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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?

=S

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

Go to "Signal circuit inspection" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -37

SIGNAL CIRCUIT INSPECTION  Esara1o
1. Ignition "ON"  Engine "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the voltage between terminal "1" of the "TRANSAXLE FLUID TEMPERATURE SENSOR" harness connec-
tor and chassis ground.

Specification : Approx. 5V

C110

1. TRANSAXLE FLUID TEMPERATURE SENSOR
2.Sensor ground

SGHAT7105N

4. |s voltage within specifications ?
YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  ee2oe7ro

Refer to DTC PO711.

VERIFICATION OF VEHICLE REPAIR  esoop2ss

Refer to DTC P0O711.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AT -38 AUTOMATIC TRANSAXLE (A5HF1)
IDTC P0713 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - HIGH |

COMPONENT LOCATION  essrssa0

Refer to DTC P0711.

GENERAL DESCRIPTION  ecrceose

Refer to DTC P0711.

DTC DESCRIPTION  eesceoie

This DTC code is set when the ATF temperature output voltage is higher than a value generated by thermistor resistance,
in a normal operating range, for an extended period of time. The TCM regards the ATF temperature as fixed at a value
of 80°C(176°F).

DTC DETECTING CONDITION  eeeozzac

Item Detecting Condition Possible cause

DTC Strategy * Check for Voltage range e Sensor signal circuit is
short to ground
e Faulty sensor

Eralidcondifns ¢ Intake air temperature = -23.5°C(-10.3°F)

* Engine state = RUN + Faulty PCM
Threshold Value e voltage =4.9V
Diagnostic Time e more than lsec

» Learning control and Intelligent shift are inhibited

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

SPECIFICATION  eesicesc

Refer to DTC P0O711.

MONITOR SCANTOOL DATA  ercaoro

Refer to DTC P0O711.

TERMINAL & CONNECTOR INSPECTION  eerreein

Refer to DTC P0712.
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AUTOMATIC TRANSAXLE SYSTEM AT -39

SIGNAL CIRCUIT INSPECTION  ezssrces
1. Ignition "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the voltage between terminal "1" of the "TRANSAXLE FLUID TEMPERATURE SENSOR" harness connec-
tor and chassis ground.

Specification : Approx. 5V

C110

1. TRANSAXLE FLUID TEMPERATURE SENSOR
2.Sensor ground

SGHAT7105N

4. |s voltage within specifications ?

YES

Go to "Ground circuit inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure .
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AT -40 AUTOMATIC TRANSAXLE (A5HF1)

GROUND CIRCUIT INSPECTION  eecssrs2
1. Ignition "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the resistance between terminal "2" of the "TRANSAXLE FLUID TEMPERATURE SENSOR" harness con-
nector and chassis ground.

C110

1.TRANSAXLE FLUID TEMPERATURE SENSOR
2.Sensor ground

SGHAT7107N

4. s resistance within specifications ?

YES

Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  eessieeo

Refer to DTC P0711.

VERIFICATION OF VEHICLE REPAIR erorsaen

Refer to DTC P0711.
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AUTOMATIC TRANSAXLE SYSTEM AT -41
IDTC P0717 INPUT SPEED SENSOR CIRCUIT - NO SIGNAL

COMPONENT LOCATION  erraorso

SCMAAG108N

GENERAL DESCRIPTION  esscaieo

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  espearos

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  escsasco

Item Detecting Condition Possible cause

DTC Strategy » Speed rationality check * Signal circuit is open or short.

« Vehicle speed is over 19 Mile/h(30 Km/h) and gggzg: p?(\),\lﬁr dctlzri(r::lljtitl?socfegn
Ne=1000rpm in D,3,2,L(A/T range switch) . Fault IIE\JIPUT SPEED P
Enable Conditions and SP(SPORTS MODE) y
SENSOR
e 11V < Battery Voltage < 16V « Faulty PCM/TCM
« TM oil temperature = -23°C(-9.4°F)

Threshold value * No signal
Diagnostic Time * More than 1lsec
Fail Safe » Locked into 3rd or 2nd gear

* Manual shifting is possible(2nd - 3rd, 3rd - 2nd)

SPECIFICATION  errcsts

Input shaft  Output shaft speed sensor
« Type : Hall sensor
e Current consumption : 22mA(MAX)
¢ Sensor body and sensor connector have been unified as one.
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AT -42 AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL WAVEFORM  ezrciz27

at MR 1.ev (S ciB1.8 v

MIN:- 36.8nY AVE: 2.2 U HNMax: 4.7 Y
FREQ: 784.31 Hz DUTY: 58 X

'| Ho'Ln'l m |IU0LT |l|GI.~ID '| ICHHLl '| HE.HU.|

EKBF105A

MONITOR SCANTOOL DATA  kossroie

1. Connect scan tool 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

1.2 CURRENT DATA B4-25 1.2 CURRENT DATA B84-25
i F
x x
* |PG=B( OUTPUT SPEED ) 2412 rpn " * |PG-B( OUTPUT SPEED) 2412 rpn -
¥ [SHIFT POSITION S5TH GEAR ¥ [BHIFT POSITION 5TH GEAR
® (SELECT LEVER SM. D ® (SELECT LEVER SM. D
ENGINE RPM 2894 rpn ENGINE RPH 2894 rpn
UEHICLE SPEED 68 HPH UEHICLE SPEED 68 MPH
THROTTLE F.SENSOR 3 % THROTTLE P.SENSOR 3 &
TCC SOLENGID DUTY 67.1 % TCC SOLENCOID DUTY 67.1 %
¥ ki
FIX | [SCEN||[FULL| |PART | [GRPH | FIX | [SCEN||[FULL| |PART | [GRPH|

FIG.1) Idling
FIG.2) Accelerating

SCMAT6331L
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AUTOMATIC TRANSAXLE SYSTEM AT -43

5. Does "Input speed sensor" follow the reference data?

M=)

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, cor-

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

Go to "Terminal  connector inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  en2sroe8

1. Many malfunctions in the electrical system may be caused from poor harness and terminal condition. 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 of vehicle repair" procedure.

Z
H

Go to "Signal circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  esrropzc
1. Ignition "ON"  Engine "OFF".
2. Disconnect the "INPUT SPEED SENSOR" connector.

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

Specification : approx. 5V

C108-A

1. Sensor ground
@I@ 2. Input speed sensor
3. Power supply IG1

SGHAT7110N
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AT -44 AUTOMATIC TRANSAXLE (A5HF1)

4. Is voltage within specification?
YES
Go to "Power supply circuit Inspection" procedure.

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

POWER SUPPLY CIRCUIT INSPECTION  Esaacssr
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+
Cm 1. Sensor ground
2. Input speed sensor
3. Power supply IG1

4. |s voltage within specification ?

SGHAT7111N

YES

Go to "Ground circuit inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -45

GROUND CIRCUIT INSPECTION  Eersicre:
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

C108-A

@D 1. Sensor ground

2. Input speed sensor
3. Power supply IG1

SGHAT7112N

4. s resistance within specification ?

YES

Go to "Component Inspection" procedure.

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

COMPONENT INSPECTION  ersepeac
1. Check "INPUT SPEED SENSOR"
1) Ignition "OFF".
2) Disconnect the "INPUT SPEED SENSOR" connector.

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

Specification : Refer to "Reference data”

C108-A
Component side

1. Sensor ground
2. Input speed sensor
3. Power supply IG1

SGHAT7113N
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AT -4

6

021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

4)

Is 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
Resistance
Output sensor Above 4
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 of Vehicle Repair" procedure.

2. CHECK PCM/TCM

1)
2)
3)

4)

Ignition "ON"  Engine "OFF".
Connect "INPUT SPEED SENSOR" connector.

Install scantool and select a SIMU-SCAN.

Simulate frequency to INPUT SPEED SENSOR signal circuit.

1.5 SINU-SCAN

1.5 SIHU-3CAN

FIG.1)

EANT ¢ INPUT SPEED) | RadNT_CINPUT SPEED) =
THROTTLE P.SENSOR a8 THROTTLE P.SENSOR a %
NO (OUTPUT SPEED) ] rpn NO ¢ OUTPUT SPEED) ] rpn
DCC SOLENOID DUTY I 4 v DCC SOLENOID DUTY 8 % -
SIMULATION OF FREQUENCY SINULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DUTY
=) =}
158 H=z= o8 2 ZoH H=z o8 £
( CH B ONLY ) ( CH B ONLY )
METR| [simML] [sLer|| + || — | [FIx | METR| [SIML| [sLeT|| + || — | [FIx |

FIG.1) INPUT 150Hz — 144rpm
FIG.2) INPUT 250Hz — 244rpm

FIG.2)

% The values are subject to change according to vehicle model or conditions
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AUTOMATIC TRANSAXLE SYSTEM AT -47

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

=S

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.

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  eosaccon

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 scan tool, 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.

System performing to specification at this time.
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AT -48 AUTOMATIC TRANSAXLE (A5HF1)
IDTC P0722 OUTPUT SPEED SENSOR CIRCUIT - NO SIGNAL |

COMPONENT LOCATION  esassore

SCMAAG6109N

GENERAL DESCRIPTION  eps2oss7

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  eaoi7p0a

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  ecasroee

Item Detecting Condition Possible cause
DTC Strategy » Speed rationality check « Signal circuit is open or short
* Vehicle speed is over 19 Mile/h(30 Km/h) and : 22222: p?g:’}?]rdcgif;:tit'issoopeenn
Ne=1000rpm in D,3,2,L(A/T range switch) . g P

Faulty OUTPUT SPEED
SENSOR
* Faulty PCM

Enable Conditions and SP(SPORTS MODE)
e 11V < Battery Voltage < 16V
* TM oil temperature = -23°C(-9.4°F)

* Vehicle speed calculated from output speed <
10%(the vehicle speed from vehicle speed sensor)

Threshold value

Diagnostic Time * More than 1sec

» Locked into 3rd or 2nd gear.
Fail Safe » Apply an electric current to solenoid valve
» Manual shifting is possible(2 nd - 3rd, 3rd - 2 nd)

SPECIFICATION  esesseco
Refer to DTC P0717.
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AUTOMATIC TRANSAXLE SYSTEM AT -49
SIGNAL WAVEFORM  esazcras
rE B 1.ev JEEE cHE 18w
FIM:= 36,80 AVE: 2.3 U MAM: 4.7 U
FREQ: GA6.09 Hxz DUTY: 58 %
{ HoLD | (UOLT | |GMD | | CHML | | MEMU|
EKBF106A
MONITOR SCANTOOL DATA  escizssr
1. Connect scantool to data link connector(DLC).
2. Engine "ON".
3. Monitor the "OUTPUT SPEED SENSOR" parameter on the scantool.
4. Driving at speed of over 30 Km/h(19 mph).
Specification : Increasing Gradually
1.2 CUBRENT DATA B5725 1.2 CURRENT DATA B5725
i i
® |[PG-AC( INPUT SPEED) 885 rpn * |PG-A( INPUT SPEED) 1942 rpn
) PG-BC OUTPUT SPEED ) 280 rpn  |L] ) PG-B( OUTPUT SPEED ) 2255 rpn  |Lf
* [SHIFT POSITION 18T GEAR ¥ [SHIFT POSITION 5TH GEAR
* [SELECT LEVER SW. D * [SELECT LEVER SW. D
ENGINE RPH 878 rpn ENGINE RPH 2838 rpn
VEHICLE SPEED 8 HPH UVEHICLE SPEED 64 HFH
THROTTLE P.SENSOR a % THROTTLE P.SENSOR 2 %
TCC SOLENOID DUTY 188. 8% TCC SOLENOID DUTY 188. 8%
¥ ¥
FIX | [SCEN||[FULL| |PART | [GRPH| FIX | [SCRN||FULL| |PART| |GRPH|

FIG.1)

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

WWW.DIGITALKHODRO.COM

FIG.2)
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AT -50 AUTOMATIC TRANSAXLE (A5HF1)

5. 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, cor-

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

Go to "Terminal  connector inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  e7arosso

Refer to DTC P0717.

SIGNAL CIRCUIT INSPECTION  Essrra0s
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

C108-B

1. Sensor ground
2. Output speed sensor
3. Power supply IG1

=
?

4. Is voltage within specification?

SGHAT7115N

YES

Go to "Power supply circuit Inspection” procedure.

Check for open or short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
If signal circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -51

POWER SUPPLY CIRCUIT INSPECTION  Esscape:
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+

C108-B

(m 1. Sensor ground

2. Output speed sensor
3. Power supply IG1

SGHAT7116N

4. Is voltage within specification?

YES
Go to "Ground circuit inspection" procedure.

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

GROUND CIRCUIT INSPECTION  eogo2aps
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.

C108-B

1. Sensor ground
2. Output speed sensor
3. Power supply IG1

SGHAT7117N
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AT -52 AUTOMATIC TRANSAXLE (A5HF1)

4. Is resistance within specifications?

YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eiaesaco
1. Check "OUTPUT SPEED SENSOR"
1) Ignition "OFF".
2) Disconnect the "OUTPUT SPEED SENSOR" connector.

3) Measure resistance between terminal "1","2" and "2","3" and "1","3" of the "OUTPUT SPEED SENSOR" con-
nector.

Specification : Refer to "Reference data"

C108-B
Component side

1. Sensor ground
2. Output speed sensor
3. Power supply IG1

SGHAT7118N
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
Resistance
Output sensor Above 4
High 4.8 ~ 5.2V
Voltage
Low Below 0.8V
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AT -53

YES

Go to "CHECK PCM/TCM " as below.

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

2. CHECK PCM

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.

1.5 STHU-3CAN

1.5 SINU-3CAN

A NO (OUTPUT SPEED)

THROTTLE P.SENSOR a Z
NT (INPUT SPEED) a rpm
DCC SOLENOID DUTY a %

lINO (OUTFUT SPEED)
THEOTTLE P.SENSOR
NT (INPUT SPEED)
DCC SOLENOID DUTY

I "
a rpn
a %

L

SIMULATION OF FREQUENCY

SINULATION OF FREQUENCY

FREQUENCY DUTY FREQUENCY DUTY
=] )
158 H= ol £ 258 H=z o8
( CH B ONLY ) ( CH B ONLY )
METR| [SIML| [S8LeT|| + || — | [FIX | HETR| [SInL] [sLer| | + || — | [FI® |
G

FIG.1) OUTPUT 150Hz — 144rpm
FIG.2) OUTPUT 250Hz — 244rpm

% The values are subject to change according to vehicle model or conditions

EKBF106G

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

M=)

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.

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  easooso

Refer to DTC P0O717.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE (A5HF1)

IDTC P0731 GEAR 1 INCORRECT RATIO

COMPONENT LOCATION  eceocesa

UD CLUTCH

L&R BRAKE

GENERAL DESCRIPTION  eee7oroe

EKBF300A

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 4.497, then the input speed is 4,497 rpm.

DTC DESCRIPTION

ECFAA9CE

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 malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  essrsazs

Item

Detecting Condition

Possible cause

DTC Strategy

1st gear incorrect ratio

Enable Conditions

Engine speed  450rpm

Output speed  150rpm

Shift stage 1st. gear

Input speed  Orpm

A/T oil temp output = -23°C(-9.4°F)

11V < Battery Voltage <16V

TRANSAXLE RANGE SWITCH is normal and
after 2sec is passed from IG ON

Threshold value

input speed/1st gear ratio - output
speed =200rpm

Diagnostic Time

more than l1sec

Fail Safe

Locked into 3rd gear. (If diagnosis code
P0731 is output four times, the transaxle
is locked into 3rd gear)

» Faulty Input speed sensor

 Faulty output speed sensor

 Faulty UD clutch or LR,RED
brake or One way clutch1,2

WWW.DIGITALKHODRO.COM

021 62 99 92 92



WWW.DIGITALKHODRO.COM

AUTOMATIC TRANSAXLE SYSTEM

021 62 99 92 92

AT -55

SIGNAL WAVEFORM  ezzcssse

[zoon] [curs] [MEMO] [RECD] [HENU

FIG.1)

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

MONITOR SCANTOOL DATA  esinscer

1. Connect scan tool to data link connector(DLC).

2. Engine "ON".

EKBF107A

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

on the scan tool.

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

Specification : 2100~2800 engine rpm

1.2 CURRENT DATA

B1-25

MF

o
* |PG-AC INPUT SPEED) a rpn
¥ |PG-BCOUTPUT SPEED ) 3] TP
¥ |SHIFT POSITION 13T GEAR
* |SELECT LEVER SW. D
RED SOLENOID DUTY 99.6 %
PRESSURE SOLENOID 99.6 X%
OIL TEHPERATURE 158 °F
¥

[F1x | [SCERM| |FULL| |PART | | GRPH|

WWW.DIGITALKHODRO.COM
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AT -56

021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

OPERATING ELEMENT OF EACH SHIFTING RANGE

ELEMENT
OLAR L/R 2ND u/D O/D RED DIR REV
POSITION BRAKE BRAKE CLUTCH CLUTCH BRAKE CLUTCH | CLUTCH OWCL| owez2

1st ° ° ° ° °
2nd ° ° ° °
3rd ° ° ° °
4th ° ° ° °
5th ° ° °

REV ° ° °

N,P ° °

Low Reverse Brake is released When the vehicle speed over the 5SMPH(7km/h).

Stall test procedure in D1 and reason
Procedure

1.
2.

Warm up the engine.

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

2 £9 1Y) (o

If there is no mechanical defaults in A/T, all slippages occurrs in torque converter.

Therefore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel's lock.
If 1st gear operating part 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.

Is "STALL TEST " within specification?

Go to "Signal circuit inspection" procedure.

Go to "Component inspection” procedure.

N

o0k w
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CAUTION

Do not let anybody stand in front of or behind the vehicle while this test is being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

e 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.

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 A/T fluid cool down before carrying out subsequent.

021 62 99 92 92
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AUTOMATIC TRANSAXLE SYSTEM AT -57

SIGNAL CIRCUIT INSPECTION  ecszepea

1. Connect Scan tool.

2. Engine "ON".

3.  Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scan tool.

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

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

1.2 CURRENT DATA 81725
i
mEr et
* [PG-AC INPUT SPEED) 1964 rpn
% [PG-B( OUTPUT SPEED) 434 rpn
% |SHIFT POSITION 1ST GEAR
* |SELECT LEVER SW. D
RED SOLENOID DUTY 99.6 %
PRESSURE SOLENOID 9.6 %
OIL TEMPERATURE 145 °F
¥
[FIX ||scBN||FULL| [PaRT | |GRPH|

SCMAAG161N

5. Does "INPUT  OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection" procedure.

Check for electrical noise of circuitin INPUT OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eopsias

LR ubD 2ND

J
SCMAAG162N

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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AT -58 AUTOMATIC TRANSAXLE (A5HF1)

1. Connect oil pressure gauge to "UD" and "L/R" and "RED" port.
2. Engine "ON".
3. Drive a car with gear position 1 in "SPORTS MODE".

4. Compare it with reference data as below.

Specification : refer to Standard Oil Pressure Table as below

SOLENOID VALVE DUTY (%

Pgi\I/'II'EIgN S”\Fl’FI’ELIgI—D CU\R/II;SENT LR DCC | 2ND ubD oé )RED* ELEMENT)  P(MPa)
D 2500rpm 200mA 0 0 100 0 100 0 1.03+0.02
1 7 7 60 7 T 7 1 R 0.52+0.04
1 7 1 75 1 1 7 1 0.23+0.04
T 7 7 100 7 T 7 7 0
1 7 1 100 1 0 0 100 0 1.03+0.02
1 T T 7 60 ) T 7 0.55+0.04
1 7 1 0 75 7 ) 1 2D 0.224+0.04
i b 7 7 100 1 T 1 0
1l 7 it 100 1 100 0 0 0 1.03+0.02
7 7 7 T i) 60 i) oD 0.52+0.04
1 7 1 i ) 75 1 0.21+0.04
1 7 1 T i) 100 i) 0
7 T 1 100 1 100 0 0 0 1.03+0.02
7 7 1 ) 1 ) 60 1 1 = 0.47+0.04
7 T T T T 7 75 1 7 0.17+0.04
1 7 1 7 7 100 1 1 0
1 7 7 100 1 0 100 0 0 1.03+0.02
1 7 ) ) ) 7 1 60 0.54+0.04
1 T T T T T 1 75 RED 0.27+0.04
1 7 ) ) 7 1 100 0
1 T 7 100 7 0 100 0 100 0
1 7 ) 75 1 7 i ) DIR* 0.274+0.04
1 7 ) 60 1 7 7 1 0.54+0.04
1 7 1 0 1 1 1 1 1.03+0.02
R 7 250mA 0 7 100 | 100 | 100 0 LR 1.55+0.25

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

EKBF107E
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AUTOMATIC TRANSAXLE SYSTEM AT -59

5. Is oil pressure value within specifications?

M=)

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

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

VERIFICATION OF VEHICLE REPAIR eigss2es

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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.

System performing to specification at this time.
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AT -60

021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

IDTC P0732 GEAR 2 INCORRECT RATIO

COMPONENT LOCATION  ecsesso

2ND BRAKE

GENERAL DESCRIPTION  esgpssct

EKBF300B

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 2.442, then the input speed is 2,442 rpm.

DTC DESCRIPTION

E2745552

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 malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  eseseerc

Item

Detecting Condition

Possible cause

DTC Strategy

2nd gear incorrect ratio

Enable Conditions

Engine speed 450rpm

Output speed  300rpm

Shift stage 2nd. gear

Input speed  Orpm

A/T oil temp output = -23°C(-9.4°F)

11V < Battery Voltage <16V

TRANSAXLE RANGE SWITCH is normal and
after 2sec is passed from IG ON

Threshold value

input speed/2nd gear ratio - output
speed =200rpm

Diagnostic Time

more than 1sec

Fail Safe

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

¢ Faulty Input speed sensor

¢ Faulty output speed sensor

e Faulty UD clutch or 2nd, RED
brake or One way clutch 2

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM

021 62 99 92 92

AT -61

SIGNAL WAVEFORM  essspeec

[ HoLD |_zhoh| |lcu1'ts|'|nf:nd| |ﬁE(£n| '| HE.HU.l

FIG.1)

A 1 INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

MONITOR SCANTOOL DATA  eceszess

1. Connect scan tool to data link connector(DLC).

2. Engine "ON".

EKBF108A

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

on the scan tool.

4.

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

Specification :

2100~2800 engine rpm

1.2 CURRENT DATA

A1-27

L
*¥INT (INPUT SPEED) a rpn
* N0 (QUTPUT SPEED) a rpr
¥ |SHIFT POSITION ZND GEAR
* |SELECT LEVER SU. D
PRESSURE SOLENOLID % X
0IL TEMPERATURE 189 °F
HOLD SWITCH STANDARD
T

[F1% | [SCBN| |FULL| [PART | | GRPH| |HELP |

WWW.DIGITALKHODRO.COM
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AT -62

021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

OPERATING ELEMENT OF EACH SHIFTING RANGE

ELEMENT
OLAR L/R 2ND u/D O/D RED DIR REV
POSITION BRAKE BRAKE CLUTCH CLUTCH BRAKE CLUTCH | CLUTCH OWCL| owez2

1st ° ° ° ° °
2nd ° ° ° °
3rd ° ° ° °
4th ° ° ° °
5th ° ° °

REV ° ° °

N,P ° °

Low Reverse Brake is released When the vehicle speed over the 5SMPH(7km/h)

Stall test procedure in D2 and reason
Procedure

1.
2.

Warm up the engine.

After positioning the select lever in "D" or "ON" of the HOLD SW ( Operate UP SHIFT in case of "SPORTS
MODE"),depress the foot brake pedal fully after that, depress the accelerator pedal to the maximum.

* The slippage of 2nd gear operating parts can be detected by stall test in D2.

Reason for stall test

2 £9 1Y) (o

If there is no mechanical defaults in A/T, all slippages occurrs in torque converter.

Therefore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel's lock.
If 2nd brake system(2nd gear operating part) 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.

Is "STALL TEST " within specification?

Go to "Signal circuit inspection" procedure.

Go to "Component inspection” procedure.

N

o0k w
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CAUTION

Do not let anybody stand in front of or behind the vehicle while this test is being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

e 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.

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 A/T fluid cool down before carrying out subsequent.

021 62 99 92 92
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AUTOMATIC TRANSAXLE SYSTEM AT -63

SIGNAL CIRCUIT INSPECTION  eepsiipa

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 2nd gear.

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

1.2 CURRENT DATA 81/25
n
- u
* [PG-AC INPUT SPEED) 1959 rpm
% |[PG-B( OUTPUT SPEED) 801 rpn
% [SHIFT POSITION ZND GEAR
* |SELECT LEVER SW. D
RED SOLENOID DUTY 99.6 %
PRESSURE SOLEMOID 35.3 %
0IL TEMPERATURE 147 °F
¥
[F1% | [SCRN| |FULL| |PART | | GRPH |

SCMAA6164N

5. Does "INPUT OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection" procedure.

Check for electrical noise of circuitin INPUT  OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  e7osrss

LR ubD 2ND

///

\ 5 @U@

L[;j i

SCMAAG165N
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AT -64 AUTOMATIC TRANSAXLE (A5HF1)

1. Connect oil pressure gauge to "UD" and "2ND" and "RED" port.
2. Engine "ON".
3. Drive a car with gear position 2 in "SPORTS MODE".

4. Compare it with reference data as below.

Specification : refer to Standard Oil Pressure Table (Refer to DTC P0731)

5. Is oil pressure value within specifications?

=S

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

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

VERIFICATION OF VEHICLE REPAIR  esspzrer

Refer to DTC P0731.
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AUTOMATIC TRANSAXLE SYSTEM AT -65
IDTC P0733 GEAR 3 INCORRECT RATIO

COMPONENT LOCATION  esaizros

AT
<,

[ st
i

OD CLUTCH

X

EKBF300C

GENERAL DESCRIPTION  e6sroor
The value of the 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, if the output speed is 1,000 rom and the 3rd gear ratio
is 1.686, then the input speed is 1,686 rpm.

DTC DESCRIPTION  esncsean
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 malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  eessers:

Item Detecting Condition Possible cause
DTC Strategy * 3rd gear incorrect ratio » Faulty Input speed sensor
]  Faulty output speed sensor
* Engine speed  450rpm « Faulty UD, OD clutch or RED
* Output speed  300rpm brake or One way clutch 2

« Shift stage 3rd. gear

e Input speed Orpm

« A/T oil temp output = -23°C(-9.4°F)

e 11V < Battery Voltage < 16V

* TRANSAXLE RANGE SWITCH is normal and
after 2sec is passed from IG ON

Enable Conditions

. input speed/3rd gear ratio - output speed
=200rpm

Threshold value

Diagnostic Time ¢ more than 1sec

» Locked into 3rd gear.(If diagnosis code P0733 is

Fail Safe output four times, the transaxle is locked into 3rd gear)
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AT -66
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AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL WAVEFORM

E5460E02

FR__ (NS 2.0 v

[zoon] [ curs] [reno] [RECD] [MENU]
FIG.1)

A INPUT SPEED SENSOR

B : OUTPUT SPEED SENSOR

MONITOR SCANTOOL DATA  ereosces

1. Connect scan tool to data link connector(DLC).

4.

Engine "ON".

EKBF109A

Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scan tool.

Disconnect the solenoid valve connector and perform the "STALL TEST".

Specification :

2100~2800 engine rpm

1.2 CURRENT DATA

a1-27

¥ % X X X

JW

NT (INPUT SPEED)
NO (QUTPUT SPEED)

SHIFT POSITION
SELECT LEVER SW.
RED SOLENOID DUTY
PRESSURE SOLENOID
OIL TEHRPERATURE

a rpn
A rpn
3RD GEAR
D

99
99 X
-48 °F

&
u

T

[FIX | |SCEN||FULL| |PART| |GRPH| [HELP|

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -67
OPERATING ELEMENT OF EACH SHIFTING RANGE
ELEMENT
p(;;SE,?,FéN L/R 2ND u/D o/D RED DIR REV | Sverl owes
BRAKE BRAKE CLUTCH CLUTCH BRAKE CLUTCH | CLUTCH
1st ° ° ° ° °
2nd ° ° ° °
3rd ° ° ° °
4th ° ° ° °
5th ° ° °
REV ° ° °
N,P ° .
Low Reverse Brake is released When the vehicle speed over the 5SMPH(7km/h)

Stall test procedure in D3 and reason
Procedure

1.
2.

Warm up the engine.

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.

* The slippage of 3rd gear operating parts can be detected by stall test in D3.

Reason for stall test

e

If there is no mechanical defaults in A/T, all slippages occurrs in torque converter.

Therefore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
If OD clutch system(3rd gear operating part) 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?

Go to "Signal circuit inspection" procedure.

Go to "Component inspection" procedure.

I\)I—‘l"
Hag =

o0k w
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CAUTION
Do not let anybody stand in front of or behind the vehicle while this test is 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).

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.

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 A/T fluid cool down before carrying out subsequent.
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AT -68 AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL CIRCUIT INSPECTION  ecasoecs

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 3rd gear.

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

1.2 CURRENT DATA 81/27
I
x '
% NT ( INPUT SPEED) 1998 rpn
% |NO (OUTPUT SPEED) 1186 rpn
% [SHIFT POSITION 3RD GEAR
VEHICLE SPEED 31 MPH
THROTTLE P.SENSOR 4 X
DCC SOLENMOID DUTY a 4
DAMPER CLUTCH SLIP 49  vpm
T
[FIX | |SCEN| |FULL| |PART | [ GRPH| |HELP |

SCMAAG167N

5. Is"INPUT OUTPUT SPEED SENSOR" within specifications?

=S

Go to "Component Inspection" procedure.

Check for electrical noise of circuitin INPUT  OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure .

COMPONENT INSPECTION  eospeess

UD  2ND
& Rys-
\ T
?\/ — OD—
_J /i
1 r“\ \ r— <

[

SCMAAG168N

1. Connect oil pressure gauge to "UD" and "OD" and "RED" port.
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AUTOMATIC TRANSAXLE SYSTEM AT -69

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

4. Compare it with reference data as below.

Specification : refer to Standard Oil Pressure Table (Refer to DTC P0731)

5. Is oil pressure value within specifications?

YES

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

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

VERIFICATION OF VEHICLE REPAIR esessrar

Refer to DTC P0731.
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AT -70

021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

IDTC P0734 GEAR 4 INCORRECT RATIO

COMPONENT LOCATION  e714153

GENERAL DESCRIPTION  enozsaze

EKBF300E

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 1.233, then the input speed is 1,233 rpm.

DTC DESCRIPTION

E95FC2FD

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 malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  e74seans

Item

Detecting Condition

Possible cause

DTC Strategy

4th gear incorrect ratio

Enable Conditions

Engine speed  450rpm

Output speed  300rpm

Shift stage 4th. gear

Input speed  Orpm

A/T oil temp output = -23°C(-9.4°F)

11V < Battery Voltage <16V

TRANSAXLE RANGE SWITCH is normal and
above 2sec is passed from IG ON

Threshold value

input speed/4th gear ratio - output
speed =200rpm

Diagnostic Time

More than 1sec

Fail Safe

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

» Faulty Input speed sensor
 Faulty output speed sensor
» Faulty OD clutch or 2nd brake

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -71

SIGNAL WAVEFORM  E7asaon2

j

EB%] [zoon] [curs] [reno] [RECD] [HENU]
FIG.1)

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

EKBF110A
MONITOR SCANTOOL DATA  eceeoesa
Go to "Signal circuit Inspection" procedure.
OPERATING ELEMENT OF EACH SHIFTING RANGE
AT ELEMENT
POSITION BRL,/AIT(E BéﬁEE CLlLJJ/':'DCH CL(L)J/'IPCH BEiEE CLllDJI':?CH CLTJI?I'\éZH O -2
1st ° ° ° ° °
2nd ° ° ° °
3rd ° ° ° °
4th ° ° ° °
5th ° ° °
REV . ° °
N,P ° °

Low Reverse Brake is released When the vehicle speed over the 5SMPH(7km/h)

SIGNAL CIRCUIT INSPECTION  eepcrres

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

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AT -72 AUTOMATIC TRANSAXLE (A5HF1)
1.2 CURRENT DATA 81/25
M“
* ||
% |[PG-A( INPUT SPEED) 1988 rpn
% [PG-B( OUTPUT SPEED) 1611 rpn
% [SHIFT POSITION 4TH GEAR
% |SELECT LEVER SW. D
RED SOLENOID DUTY 99.6 %
PRESSURE SOLENOID 35.3 %
0IL TEMPERATURE 149 °F
L
[FI% | |SCEN||FULL| [PART| | GRPH|

SCMAAG170N
5. Is"INPUT OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection" procedure.

Check for electrical noise of circuitin INPUT ~ OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  essaenz

RVS—|

SCMAA6171N
1. Connect oil pressure gauge to "2ND" and "OD" and "RED" port.
2. Engine "ON".
3. Drive a car with gear position 4 in "SPORTS MODE".

4. Compare it with reference data as below.

Specification : refer to Standard Oil Pressure Table (Refer to DTC P0731)

5. Is oil pressure value within specifications?
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AUTOMATIC TRANSAXLE SYSTEM AT -73

M=)

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

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

VERIFICATION OF VEHICLE REPAIR  eserrs20

Refer to DTC P0O731.
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AT -74 AUTOMATIC TRANSAXLE (ASHF1)
|DTC P0735 GEAR 5 INCORRECT RATIO |

COMPONENT LOCATION  esonspas

DIRECT CLUTCH

EKBF300D

GENERAL DESCRIPTION  earscano
The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 5th gear

ratio, while the transaxle is engaged in the 5th gear. For example, if the output speed is 1,000 rpm and the 5th gear ratio
is 0.868, then the input speed is 868 rpm.

DTC DESCRIPTION  eaei7sen

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 5th
gear ratio, while the transaxle is engaged in 5th gear. This malfunction is mainly caused by mechanical troubles such as
control valve sticking or solenoid valve malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  eseassis

Item Detecting Condition Possible cause
DTC Strategy » 5th gear incorrect ratio » Faulty Input speed sensor
i  Faulty output speed sensor
* Engine speed  450rpm « Faulty OD, DIR clutch
e Output speed  300rpm or 2nd brake
e Shift stage 5th. gear
Enable Conditions * Input speed  Orpm

« AT oil temp output = -23°C(-9.4°F)
¢ 11V < Battery Voltage < 16V
* TRANSAXLE RANGE SWITCH is normal

. input speed/5th gear ratio - output
speed =200rpm

Threshold value

Diagnostic Time * More than 1sec

» Locked into 3rd gear.(If diagnosis code
Fail Safe P0734 is output four times, the transaxle
is locked into 3rd gear)
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AUTOMATIC TRANSAXLE SYSTEM AT -75

SIGNAL WAVEFORM  eageara2

HOLD| [TINE m |Gém .||l;.:HI~l.L|.|I1E;HU.|

A 1 INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

EKBF111A

MONITOR SCANTOOL DATA  eossrocs

Refer to DTC P0734.

SIGNAL CIRCUIT INSPECTION  ecceasor

1. Connect Scan tool.

2. Engine "ON".

3. Monitor the "INPUT OUTPUT SPEED SENSOR" parameter on the scan tool.

4. Accelerate the Engine speed until about 2000 rpm in the 5th gear.

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

1.2 CURRENT DATA 81,25
M“
- u
%* [PG=AC INPUT SPEED) 1942 rpn
* [PG-B( OUTPUT SPEED) 2248 rpn
% |SHIFT POSITION STH GEAR
% |SELECT LEVER SW. D
RED SOLENOID DUTY 8.8 %
PRESSURE SOLENOID 35.3 %
0IL TEMPERATURE 158 °F
¥
|[F1¥ | [SCEN| |FULL| [PART | | GRPH|

SCMAAG6172N
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AT -76 AUTOMATIC TRANSAXLE (A5HF1)

5. Does"INPUT OUTPUT SPEED SENSOR" follow the reference data?

M=)

Go to "Component Inspection” procedure.

Check for electrical noise of circuitin INPUT ~ OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  eragpses

—

SCMAAG173N

1. Connect oil pressure gauge to "OD" and "2nd" and "DIR" port.
2. Engine "ON".
3. Drive a car with gear position "5".

4. Compare it with reference data as below.

Specification : refer to Standard Oil Pressure Table (Refer to DTC P0731)

5. Is oil pressure value within specification?

YES

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

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

VERIFICATION OF VEHICLE REPAIR esspass

Refer to DTC P0731.
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AUTOMATIC TRANSAXLE SYSTEM AT -77
IDTC P0741 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK OFF

GENERAL DESCRIPTION  ecrreson

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(DCCSV) 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  epp7ioeo

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference vlaue 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 with 100% duty ratio, the PCM/TCM determines that the
Torque Converter Clutch is stuck OFF and sets this code.

DTC DETECTING CONDITION  eessepr4

ltem Detecting Condition Possible cause
DTC Strategy » Stuck "OFF" TORQUE CON-

Enable Conditions . Always VECR;I:ER(DAMPER) CLUTCH
Threshold value e« TCCduty 0% or TCC abnormal slip counter = 4  Faulty TCC or oil pressure
Diagnostic Time e 1 second Syl .

g e Faulty TCC solenoid valve
« Damper clutch abnormal system  Faulty body control valve
Fail Safe (If diagnosis code P0741 is output four times, « Faulty PCM/TCM
TORQUE CONVERTER(DAMPER) CLUTCH
is not controlled by PCM/TCM)

MONITOR SCANTOOL DATA  eoerocro

1. Connect scantool to data link connector(DLC).
2. Engine "ON".
3. Select "D RANGE" and drive vehicle.

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

Specification : TCC SLIP 160RPM(In condition that TCC SOL. DUTY  40% )

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AT -78 AUTOMATIC TRANSAXLE (ASHF1)
1.2 CURRENT DATA 625
Ll TUL HOLEMOID DUTY
% [DAMPER CLUTCH SLIF B rea |g
* [SHIFT POSITION STH GEAR
® [SELECT LEVER 5. ]
LR SOLEMOID DUTY .4 X
LD S0OLENMOID DUTY 180, &
ZND SOLENOID DUTY B4 X
0D SOLEMOID DUTY a4 X
L

Fix | |ScRH| |FULL| | PaRT | [GEPH|
FIG.1)

FIG.1) : Normal status

LLLG112A

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

=)

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, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Component inspection” procedure.

COMPONENT INSPECTION  esoseero

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 tone for using TCC SOLENOID VALVE actuator testing function?

YES

Go to "CHECK OIL PRESSURE" as below.

Replace "TCC SOLENOID VALVE" as necessary and go to "Verification of vehicle repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -79

2. CHECK OIL PRESSURE

KKCF212B
1) Connect oil pressure gauge to "DA" ports.
2) Engine "ON".
3) After connecting Scantool and monitor the "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%.

5) Is oil pressure value within specification?
YES

Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter ) as necessary and go to "Verification
of vehicle repair" procedure.

Replace A/T assembly (or valve body assembly) as necessary and go to "Verification of vehicle repair" pro-
cedure.

VERIFICATION OF VEHICLE REPAIR  esrccrea

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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 ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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AT -80

021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

IDTC P0742 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK ON |

GENERAL DESCRIPTION  ecsesice

Refer to DTC P0741.

DTC DESCRIPTION

EAFE3C85

The TCM increases the duty ratio to engage the Damper Clutch by monitoring the slip rpms (difference vlaue beteween
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  esgassoc

Item

Detecting Condition

Possible cause

DTC Strategy

Stuck "ON"

Enable Conditions

Throttle position 20%

Output speed 500 rpm

Manifold air pressure 60 kPa
A/T range switch D,SP

TCC stuck on delay timer 5 secs

Threshold value

| Engine rpm - Input speed sensor rpm| < 20 rpm

Diagnostic Time

More than 1sec

Fail Safe

Damper clutch abnormal system

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

VERTER(DAMPER) CLUTCH
. TCC

TORQUE CON-

Faulty TCC or oil pressure
system

Faulty TCC solenoid valve
Faulty body control valve
Faulty TCM(PCM)

MONITOR SCANTOOL DATA  Esosssep

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

2. Engine "ON".

3. Select "D RANGE" and drive vehicle.

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

Specification : TCC SLIP 5RPM
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AUTOMATIC TRANSAXLE SYSTEM AT -81
1.2 CURRENT BAT#H B2
El Ter SOLENMOID DUTY
® |DAAFER CLUTCH ELIF a FE -
® SHIFT POSITION STH GEAE
M [SELECT LEVER BW, (i}
LE SOLENOID DUTY B4 %
UD SOLENOID DUTY AR, B
ZHD S0OLENOID DUTY B4 X
a0 SOLENOID DUTY a4 X
L
Fi# | |sced| | FULL] | PaeT | [GEPH|
FIG.1)

FIG.1) : Normal status

LLLG112A

5. Is 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Component inspection” procedure.

COMPONENT INSPECTION  ecosuirs

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.

Repair or replace as necessary and then go to "Verification of vehicle repair" procedure.
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AT -82 AUTOMATIC TRANSAXLE (A5HF1)

2. CHECK OIL PRESSURE

SGHAT7162N
1) Connect oil pressure gauge to "DR" ports.
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. 598.2034KPa(6.1kg/cm?)

6) Is oil pressure value within specification?
YES

Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter ) as necessary and go to "Verification
of vehicle repair" procedure.

Replace A/T assembly (possible to BODY CONTROL VALVE faulty) as necessary and Go to "Verification of
vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  e77eoros

Refer to DTC P0741.
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AT -83

IDTC P0743 TORQUE CONVERTER CLUTCH CIRCUIT - ELECTRICAL

COMPONENT LOCATION  epaiesro

GENERAL DESCRIPTION  eesicrao

Refer to DTC P0741.

DTC DESCRIPTION

EAD19EDO

AKKF116A

The PCM/TCM 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 PCM/TCM judges that DCCSV circuit is malfunctioning and sets

this code.

DTC DETECTING CONDITION  eceiacea

Item

Detecting Condition

Possible cause

DTC Strategy

Check voltage range

Enable Conditions

16V  Voltage Battery 11V

In gear state(no gear shifting) 500msec is
passed from turn on the relay

A/T Relay = ON

Engine state = RUN

Threshold value

Feedback voltage from DCC control solenoid
vb-2V and DCC control duty is 100%

Feedback voltage from DCC control solenoid< 5.5V
and DCC control duty is 0%

Diagnostic Time

More than 5 seconds

Fail Safe

Locked in 3rd gear.(Control relay off)

TORQUE CON-
VERTER(DAMPER) CLUTCH

: TCC

* Open or short in circuit

e Faulty TCC SOLENOID
VALVE

e Faulty PCM/TCM
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AT -84 AUTOMATIC TRANSAXLE (A5HF1)

SPECIFICATION  eaossre:

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

SIGNAL WAVEFORM  ezseeore

R B wv BCEE cHE 18y

AIM:= 2. 900 WE: H.B U Had: 566 W
FHREGQ: 63.69 He DUTY: 5 X

Jmmf L__.IJIJIIIIJI L

mg::m”mashnznu BECD | iy |
FIG.1)

FIG.1) : Operating of "DCCSV"

EKBF115A

MONITOR SCANTOOL DATA  ezsrosop

1. Connect scantool to data link connector(DLC)

2. Engine "ON".

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

4. Select "D RANGE" and Operate "TCC SOLENOID DUTY" more than 40%.
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AUTOMATIC TRANSAXLE SYSTEM AT -85
1.2 CURREHT DaTh B 25 1.2 CUBHENE DATA BE TS
L
¥ |AWHFER CLUTCH ELIF 23 rmm g
# ISHIFT POSITION -
H ISELECT LEVER 54, P M
LR SOLEMOID DUTY B4 X LA SOLEMOID DUTY B.4 %
UD SOLEMOTD DUTY 1A, A Ul SOLEMOTE DUTY AR A
ZHD SOLENOIE DUTY 188, B ZMD SOLEMOID DUTY fL N
oD SOLEMOID DUTY 108, B ah SHLEHOTD DUFTY fT- W -
L L
Fin | [scem] [uis] [P ] [caen [P ] [can] [Fuce] [Fo ] [cur]
FIG.1) FIG.2)
1.2 CURAENT DéiTi [ 1.2 CURRENT DATA [
L L
w | BAnPER CLUTCH SLIP @ e |y - FER CLUTCH SLIP W o g
o |=HIFT POSITION 15T GEAR ™ ZHIFT POSITION ZHD GEMR
W ||SELECT LEVEN 54, ] M |SELECT LEVER 8, B
LA SOLEMOID DUTY B4 X LR SOLENGID DUTY 16 . B
UD EOLEHOTD DUTY B4 X UD SOLEHOTD DIFTY B4 I
ZMD SOLEWOID MUTY 19, 0 2D SOLEMDID BUTY a4 X
G0 BOLEHOTD DUTY 1P A o0 BOLEHOTD DUFTY P A
L L
_|:PIH | SCEN| | FULL |m||-:nm| | A | FIH_| |SCEA | [PULL | |PakT | [GRPs |
FIG.3)
1.2 CURRENT DaTA 8525 1.2 CURRENT DATA [

| r |';;r||:|-:rr7n,'-7!7|7| ,[:I,',r.',l - . A e L] r;'., I |
W |DAAFER CLUTH SLIP b ] e |y W DAAFER LM SLIP i |y
™ |ZHIFT POSITION IR GEAR ™ |ZHIFT POSITION ATH GEAR
W |SELECT LEVER S, B W [SELECT LEVER Su. B

LR SOLENOTD DUTY 1B, B LR SOLEMOLD DUTY 16w,

LD SOLEMOTEH DUFTH I LD SOLEMOTH DUTH 1R

ZHD SOLEHDID BUTY LE. M0 SOLEHDID BUTY Bt X

o0 SOLEMOTEH TUTH B4 o0 SOLEMOTEH TUTH B.od

v v
[Fist | [scen| [PuLL | ea | | coew | Fi | [scan| |FULL | o | [chev |
1.2 CURRENT DaTa B625

Ll
W [DANPER CLUTG) ELIP B o g FIG.1) PN
™ ZHIFT POSITION STH GEAR FIG.2) "R"
W EELECT LI 3. L] s FIG. 3) "D 1st" gear

LA SOLENOIT DUTY B4 X FIG. 4) "2nd" gear

LI SOLEMOTE DUTY 10 —

THD TOLEMOID BUTY 8.4 % FIG. 5) "3rd" gear

a0 EGLEHOTD DLTY Bd I FIG. 6) "4th" gear

L FIG. 7) "5th" gear
[Fan | [ecen| [PusL | [evsr | [coem |

LLLG114A
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AT -86 AUTOMATIC TRANSAXLE (A5HF1)

5.

Does "TCC SOLENOID DUTY " follow the reference data?

M=)

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, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  eosssaac

1.

Many malfunctions in the electrical system are caused by poor harness and terminal condition. Faults can also 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 then go to "Verification of vehicle repair" procedure.

Go to "Power supply circuit inspection" procedure.

POWER SUPPLY CIRCUIT INSPECTION  e7rroscr

1.

2.

3.

Disconnect "A/T SOLENOID VALVE" connector.
Measure voltage between terminal "6" of the sensor harness connector and chassis ground.

Turn ignition switch OFF - ON

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

. UD solenoid valve

. 2ND solenoid valve
. A/T battery

. A/T battery

. VF solenoid valve(+)
. VF solenoid valve(-)
. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

©O©oo~NOO O~ Ww

SGHAT7120N
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AUTOMATIC TRANSAXLE SYSTEM AT -87

4. Is voltage within specifications?
YES

Go to "Signal circuit inspection" procedure.

Check that A/T-20A fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

SIGNAL CIRCUIT INSPECTION  esraresp

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 "9" of the ATM SOLENOID VALVE harness connector and terminal "43"
of the TCM harness connector.

Specification: approx. 0 Q

. UD solenoid valve

. 2ND solenoid valve

. AIT battery

. AIT battery

. VF solenoid valve(+)
. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

0o ~NO O W

C144-B
r%
*Ui — E 42.0D solenoid valve control
45.2ND solenoid valve control
( OODHOHHODOOHONHO000O0O00) 43.DCC solenoid valve control
BECHCEOC00CEO0CDCE) 44.RED solenoid valve
@ - Di E@ D 75.VF soleno!d valve(+)
59.VF solenoid valve(-)
(691595867166 55 545362 5 (G0 a9 a8 % (% as(aaXas)a2) ay) 22.LR solenoid valve control
( G778 77707577377 (706968 67 (% )(6aX63)62)(61) 03.UD solenoid valve control
U I

SGHAT7121N
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AT -88 AUTOMATIC TRANSAXLE (A5HF1)

4) s resistance within specifications?
YES

Go to "Check signal circuit short inspection" procedure.

Check for open in harness. Repair as necessary and go to "Verification of 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 "9" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

3. UD solenoid valve
4. 2ND solenoid valve
5. A/T battery

6. A/T battery

7. VF solenoid valve(+)
8. VF solenoid valve(-)

10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

SGHAT7122N

4) s resistance within specifications?
YES
Go to "Component inspection” procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

COMPONENT INSPECTION  ezeesanr

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "6" and terminal "9" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q [20°C(68°F)]
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AUTOMATIC TRANSAXLE SYSTEM AT -89

4)

C110

Component Side 3. UD solenoid valve
4. 2ND solenoid valve
5. A/T battery
6. A/T battery
7. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

SGHAT7123N
Is resistance within specification?
YES
Go to "CHECK PCM/TCM" as below.

Replace TCC SOLENOID VALVE as necessary and go to "Verification of vehicle repair" procedure.

2. CHECK PCM/TCM

1)
2)
3)

4)

Connect scantool to data link connector(DLC).
Ignition "ON"  Engine "OFF".
Select A/T solenoid valve actuator test and operate actuator test.

Can you hear operating sound for TCC SOLENOID VALVE actuator testing function?
VES

Go to "Verification of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

Nogh,~wppE

VERIFICATION OF VEHICLE REPAIR  eorooerr

Refer to DTC P0741.
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AT -90 AUTOMATIC TRANSAXLE (A5HF1)
IDTC P0748 PRESSURE CONTROL SOLENOID VALVE A - ELECTRICAL |

COMPONENT LOCATION  enos1308

AKKF116U

GENERAL DESCRIPTION  essaraes

Variable Force Solenoid (Linear Solenoid) : With the duty control which uses higher frequency(600Hz), instead of the
existing PWM type which adapts low frequency(60Hz) to control, spool valve can be controlled precisely.

In PWM control, the amount of oil flow is determined by the duration of "ON"signal among continuously repeated ON/OFF
signals.

In VFS, the amount is decided by the width of the oil passage.

DTC DESCRIPTION  exeeino

The TCM checks the VFS 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 de-
tected 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  epzesess

Item Detecting Condition Possible cause
DTC Strategy « Check voltage range » Open or short in circuit
* Faulty VFS SOLENOID
« 16V  Voltage Battery 11V VALVE
N * In gear state(no gear shifting) 500msec is « Faulty PCM/TCM
Enable Conditions passed from turn on the relay

* A/T Relay = ON
« Engine state = RUN

Threshold value « Out of available voltage range
Diagnostic Time * More than 2 seconds
Fail Safe * Locked in 3rd gear (Control relay off)

SPECIFICATION  ecigers

Refer to DTC P0743.
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AT -91

SIGNAL WAVEFORM  eocssaco

R EEEs.ev S CHE 18

AlM:i= 1.5 W WE: 9.9 0 AAd: 4.8 W
FREQ: GG 86 He  DUTY: 45 %

' mlﬂlllmn |||;:|-|'u.||r|£m|

FIG.1) : Wave form of "VFS"

MONITOR SCANTOOL DATA  esosrese

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

2. Engine "ON".

3.  Monitor the "PRESS CONTROL SOL. VALVE" parameter on the scantool.

4. Shift gear at each position.

WWW.DIGITALKHODRO.COM
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AT -92

021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)
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FIG.1) PN

FIG. 2) "R"

FIG. 3) "D 1st" gear
FIG. 4) "2nd" gear
FIG. 5) "3rd" gear
FIG. 6) "4th" gear
FIG. 7) "5th" gear
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AUTOMATIC TRANSAXLE SYSTEM AT -93

5. Does "PRESS CONTROL SOL 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, cor-

rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  essrasee

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  essessce

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between terminal "7" of the sensor harness connector and chassis ground.

3. Measure voltage of VFS solenoid valve.

Specification: Approx.12V

C110

3. UD solenoid valve

4. 2ND solenoid valve
5. A/T battery

6. A/T battery

7. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
—_— 12. OD solenoid valve

SGHAT7125N

4. Is voltage within specifications?

=S

Go to "Signal circuit inspection” procedure.

Check that A/T-20A fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and go to "Verification of vehicle repair” procedure.
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AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL CIRCUIT INSPECTION  ecaseee

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 "7","8" of the ATM SOLENOID VALVE harness connector and terminal
"75","59" of the PCM/TCM harness connector.

Specification: approx. 0 Q

C144-B

JAL

- 1

DOOODO0COCO0O0O
IS0 DSSOOCTETE)

i i )

60)59\58)\57\56)\3

5)54)(53)(52)(51)(50(49)(48) % % X45Xa4)43)42)41

ORI ETCOCIOOODE

s
U1

J v LT

4) s resistance within specifications?

YES

Go to "Check signal circuit short inspection" procedure.

. UD solenoid valve

. 2ND solenoid valve

. AIT battery

. AIT battery

. VF solenoid valve(+)
. VF solenoid valve(-)
. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

© oo~ o~ w

42.0D solenoid valve control
45.2ND solenoid valve control
43.DCC solenoid valve control
44 .RED solenoid valve

75.VF solenoid valve(+)
59.VF solenoid valve(-)
22.LR solenoid valve control
03.UD solenoid valve control

SGHAT7126N

Check for open in harness. Repair as necessary and go to "Verification of 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 "8" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -95

C110

3. UD solenoid valve

4. 2ND solenoid valve
5. A/T battery

6. A/T battery

7. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
J— 12. OD solenoid valve

SGHAT7127N
4) Is resistance within specifications?

YES
Go to "Component inspection" procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

COMPONENT INSPECTION  e1pzsoor

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "7" and terminal "8" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 4.35+0.35Q [20°C(68°F)]

C110

. UD solenoid valve

. 2ND solenoid valve

. AIT battery

. A/T battery

. VF solenoid valve(+)
. VF solenoid valve(-)
. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

© oo ~No ok~ w

SGHAT7128N
4) Is resistance within specification?

YES

Go to "CHECK PCM/TCM" as below.

Replace "PRESS CONTROL SOL VALVE(VFS)" as necessary and go to "Verification of vehicle repair" pro-
cedure.
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AT -96 AUTOMATIC TRANSAXLE (A5HF1)

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 "PRESS CONTROL SOL VALVE(VFS)" Actuator testing function?

YES

Go to "Verification of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair” procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(0Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogakrowdhE

VERIFICATION OF VEHICLE REPAIR  ecorares

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -97
[DTC P0750 SHIFT CONTROL SOLENOID VALVE A CIRCUIT MALFUNCTION |

COMPONENT LOCATION  esreooce

AKKF117G

GENERAL DESCRIPTION  ercrasns

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  erercosa

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  esapacoe

Item Detecting Condition Possible cause
DTC Strategy e Check voltage range » Open or short in circuit
» Faulty LR SOLENOID VALVE
« 16V  Voltage Battery 11V « Faulty PCM/TCM
* In gear state(no gear shifting) 500msec is
Enable Conditions passed from turn on the relay

* A/T Relay = ON
« Engine state = RUN

Threshold value e Out of available voltage range
Diagnostic Time * More than 5 seconds
Fail Safe « Locked in 3rd gear.(Control relay off)

SPECIFICATION  ecreasa

Refer to DTC P0743.
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AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL WAVEFORM  eppsercc

FR (B v BNNEE B 18v

AlH: = 2.9 AUE: B8 Y HaH: 5S6.6 W
FREQ: 63.69 Hz  DUTY: 5 &

Y Toon] [ o] [ec | [

FIG.1) : "2nd" gear — "1st" gear

MONITOR SCANTOOL DATA  eeesssac

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

2. Engine "ON".

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

4. Shift gear at each position.
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AT -99
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FIG.1) PN

FIG. 2) "R"

FIG. 3) "D 1st" gear
FIG. 4) "2nd" gear
FIG. 5) "3rd" gear
FIG. 6) "4th" gear
FIG. 7) "5th" gear
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AT -100 AUTOMATIC TRANSAXLE (A5HF1)

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, cor-

rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  e7asseee

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  eiocranc

Refer to DTC P0743.

SIGNAL CIRCUIT INSPECTION  ersriie0

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 "11" of the ATM SOLENOID VALVE harness connector and terminal "22"
of the PCM/TCM harness connector.

Specification: approx. 0 Q
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AT -101

FLEDELLEERLLEEOEEOEHRO
(40X39(38Xa7XaeX3X39Xa3X32 3302 X w29 eax2E(2D)

= i 0 )

L0 OCOOCOODD
OBV EERTOCITOOOD

S LU

4) Is resistance within specifications?

YES

Go to "Check signal circuit short inspection” procedure.

. UD solenoid valve

. 2ND solenoid valve

. AIT battery

. AIT battery

. VF solenoid valve(+)
. VF solenoid valve(-)
9. DCC solenoid valve

10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

0o ~NO O w

42.0D solenoid valve control
45.2ND solenoid valve control
43.DCC solenoid valve control
44.RED solenoid valve

75.VF solenoid valve(+)

59.VF solenoid valve(-)

22.LR solenoid valve control
03.UD solenoid valve control

SGHAT7130N

Check for open in harness. Repair as necessary and go to "Verification of 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 "11" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

. UD solenoid valve

. 2ND solenoid valve

. A/T battery

. A/T battery

. VF solenoid valve(+)
. VF solenoid valve(-)
9. DCC solenoid valve

10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

o~NO Ol W
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AT -102 AUTOMATIC TRANSAXLE (A5HF1)

4) s resistance within specifications?
YES
Go to "Component inspection” procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

COMPONENT INSPECTION  &2s2co30
1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "6" and terminal "11" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q [20°C(68°F)]

Cc110
Component Side

. UD solenoid valve

. 2ND solenoid valve

. A/T battery

. AT battery

. VF solenoid valve(+)
. VF solenoid valve(-)
9. DCC solenoid valve

10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

0o ~NO OO W

SGHAT7132N
4) s resistance within specification?

YES

Go to "CHECK PCM/TCM" as below.

Replace LR SOLENOID VALVE as necessary and go to "Verification of vehicle repair" procedure.
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AT -103

2. CHECK PCM/TCM

1)
2)
3)

4)

Connect scantool to data link connector(DLC).
Ignition "ON"  Engine "OFF".
Select A/T solenoid valve actuator test and operate actuator test.

Can you hear operating sound for LR SOLENOID VALVE actuator testing function?

=S

Go to "Verification of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair” procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(0Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogakowdpE

VERIFICATION OF VEHICLE REPAIR  escsssss

Refer to DTC P0741.
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AT -104 AUTOMATIC TRANSAXLE (A5HF1)
[DTC P0755 SHIFT CONTROL SOLENOID VALVE B CIRCUIT MALFUNCTION |

COMPONENT LOCATION  eaersass

AKKF118G

GENERAL DESCRIPTION  ecisiom

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 UD Clutch is engaged in the 1st gear, 2nd gear and 3rd gear positions.

DTC DESCRIPTION  ee7roses

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 Under Drive control solenoid circuit is malfunc-
tioning and sets this code.

DTC DETECTING CONDITION  esranoro

Item Detecting Condition Possible cause
DTC Strategy « Check voltage range * Open or short in circuit
e Faulty UD SOLENOID
« 16V  Voltage Battery 11V VALVE
N * In gear state(no gear shifting) 500msec is « Faulty PCM/TCM
Enable Conditions passed from turn on the relay

* A/T Relay = ON
« Engine state = RUN

Threshold value « Out of available voltage range
Diagnostic Time * More than 5 seconds
Fail Safe « Locked in 3rd gear.(Control relay off)

SPECIFICATION  eaossen

Refer to DTC P0743.
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AT -105

SIGNAL WAVEFORM  eaecio0

R MG wv BCEE oiBERSY

AlH: =882, Beld AVE: B8V Hak: S6.2 W
FHEW: G329 Hz DUTY: 5 X

M [.ﬂU;El.[ﬂﬂ'lc;I [rECD] [nEwu |

FIGl) IINII N IIDII

MONITOR SCANTOOL DATA  eceseois

1. Connect scantool to data link connector(DLC)

2. Engine "ON".

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

4. Shift gear at each position.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE (A5HF1)

AT -106
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FIG.1) PN

FIG. 2) "R"

FIG. 3) "D 1st" gear
FIG. 4) "2nd" gear
FIG. 5) "3rd" gear
FIG. 6) "4th" gear
FIG. 7) "5th" gear
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AUTOMATIC TRANSAXLE SYSTEM AT -107

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

M=)

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, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  escssesp

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  eozriccs

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between terminal "5" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON.

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

. UD solenoid valve

. 2ND solenoid valve

. AT battery

. AIT battery

. VF solenoid valve(+)
. VF solenoid valve(-)
. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

© oo ~NO U~ W

SGHAT7135N

4. Is voltage within specifications?

M=)

Go to "Signal circuit inspection” procedure.

Check that A/T-20A fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
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AT -108 AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL CIRCUIT INSPECTION  ep2scacr

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 "3" of
the PCM/TCM harness connector.

Specification: approx. 0 Q

. UD solenoid valve
. 2ND solenoid valve
. A/T battery

. A/T battery

. VF solenoid valve(+)
. VF solenoid valve(-)
. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

© o0o~NO O~ w

42.0D solenoid valve control
45.2ND solenoid valve control
43.DCC solenoid valve control
44 RED solenoid valve

75.VF solenoid valve(+)

59.VF solenoid valve(-)

22.LR solenoid valve control
03.UD solenoid valve control

@)

(39/E8IENEe54E3Xe2Xa a0 32222322
= 3  —)

KOOSR DOOOCDODD)
BN TENeeXe X Xeaed62(6d

=
I

SGHAT7136N

4) s resistance within specifications?

YES

Go to "Check signal circuit short inspection" procedure.

Check for open in harness. Repair as necessary and go to "Verification of 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 "3" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite
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AUTOMATIC TRANSAXLE SYSTEM AT -109

C110

3. UD solenoid valve
4. 2ND solenoid valve
5. A/T battery

6. A/T battery

7. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
— 12. OD solenoid valve

SGHAT7137N
4) Is resistance within specifications?
YES
Go to "Component inspection" procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

COMPONENT INSPECTION  ecoisan

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "3" and terminal "5" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q [20°C(68°F)]

C110
Component Side

3. UD solenoid valve
4. 2ND solenoid valve

. AT battery

6. A/T battery

7. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

[

SGHAT7138N
4) s resistance within specification?
YES
Go to "CHECK PCM/TCM" as below.

Replace UD SOLENOID VALVE as necessary and go to "Verification of vehicle repair" procedure.
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AT -110 AUTOMATIC TRANSAXLE (A5HF1)

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 of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair” procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(0Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogakrowdhpE

VERIFICATION OF VEHICLE REPAIR errcare

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -111
[IDTC P0760 SHIFT CONTROL SOLENOID VALVE C CIRCUIT MALFUNCTION |

COMPONENT LOCATION  e2ese2ss

_—

S—(E9
~ Rl
by

AKKF119F

GENERAL DESCRIPTION  eecrpsss

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 2ND Brake is engaged in the 2nd gear and 4th gear positions.

DTC DESCRIPTION  euessres

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 control solenoid circuit is
malfunctioning and sets this code.

DTC DETECTING CONDITION  esscroop

Item Detecting Condition Possible cause
DTC Strategy » Check voltage range » Open or short in circuit
» Faulty 2ND SOLENOID
« 16V  Voltage Battery 11V VALVE
N » In gear state(no gear shifting) 500msec is « Faulty PCM/TCM
Enable Conditions passed from turn on the relay

» A/T Relay = ON
» Engine state = RUN

Threshold value » Out of available voltage range
Diagnostic Time * More than 5 seconds
Fail Safe » Locked in 3rd gear.(Control relay off)

SPECIFICATION  eacarris

Refer to DTC P0743.
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AT -112 AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL WAVEFORM  espssscz

i EIOEEE zens CHE 18U BRGNS z.ens CHE 18V

MAIH: = G2.4nY AVE: 9.3V faH: 3IF.3V H: 145.8Bs) AVE: g.6 ¥ AAH: 16.3 W
FREW: 3. 69 Hz  DUTY: 13 %

| [oLs] [vume] [CEEY [ewn | [chne] [nema] |

FIG. 1) "2ND" gear — "1st" gear
FIG. 2) "P & N" Range

EKBF119A

MONITOR SCANTOOL DATA  ecopssss

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

2. Engine "ON".

3. Monitor the "2nd SOL. VALVE" parameter on the scantool.

4. Shift gear at each position.
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AT -113

1.2 CURRENT DaTh 1825
&
|
WSl FT POSITION =
™ |SELECT LEVER 5. B
LD SOLEHOTD DUTY el =
00 SOLEMOTD DUTY 1P
RED SOLEMGID DUTH 9496
FHESSURE SOLENGID 98,8 %
OIL TEAPERATURE 176 *F
v
Fi# | [zcen [FuLL| [Past | [chem |
1.2 CURRENT DATA 1825

WSl FT POSITION 9D GEAR
™ |SELECT LEVER 5W. 3
LD EOLEMOLD DY A % u
O SOLEMOID DUTY LEw.
RED SOLEHGID BUTY 99.6 ¥
FHESSURE SOLEROGID ¥ax
GIL TEAPERATURE 176 °F
L
| |Fan | [scen] [Pues] [mas | [car|
Fco |
1.2 CURRENT DATA 1825

HIEHIFT MSITIOR
™ |ZELECT LEVER 5W. 1]

1.2 CURRENT DaTi 1825
LD SOLEHOTD DUFTY 188 u
o0 SOLENOTD DUTY 10 B
RED SOLEHGID DUTH 996 i
FHESSURE SOLERGID Ba X
GIL TEAPERATURE iT4 *F

L
[FIH | [SCHN) [FULL | | Pl | | CRPH |
1.2 CURRENT DaTh 1825
&
|
W [EiIFT POSITION 15T GEAR
™ |SELECT LEVER 5. 3
LD EOLEHOTD DUTY B4 % '
00 SOLEMOTD DUTY 1P
RED SOLEHGID DUTY 996 ¥
FHESSURE SOLEHGID 9.6 X
OIL TEMPERATURE 176 °F
v
_|Fan | [ecan] [Purs] [resr] [caem]
e [
1.2 CURRENT DaTi 1825
M0 SOLEROID DUTY
H|EHIFT MSITION JED LEAR
™ |SELECT LEVER 54, B
LD SOLEMOID DUTY B =
OO SOLEMOTE TUTY B4 X
RED SOLEHGID BUTY 9.6 ¥
FRESSURE SOLEROLD 5.3 %
GIL TEAFERATURE i76 °F
L
Fix | [scan| [FuLL] [Pasr ] [cam |
1.2 CURRENT DaTa 1825

W |E@IIFT PORITION STH GEAR
™ |ZELECT LEVER 59, B
b SOLEHGID DUTY e -
o0 SOLENOIT DUTY B4 X
RED SOLENGID DUTY ma i
PHESSURE SOLERGID .3 %
aIL TEAPERATURE i7a °F
[Fix | [acan] [FuLL] [Past | [chrs] .
WWW.DIGITALKHODRO.COM

UD SOLENOID DUTY 18
on SOLENOID DUTY B.4 X
RED SOLERGID BUTY 9.6
FHESSURE SOLERQLD ki 4
GIL TEAFERATURE i76 *F
|FI1'I IIECHH |E‘I.H.L||I'M'I‘I|IIH'I|

FIG.1) PN

FIG. 2) "R"

FIG. 3) "D 1st" gear
FIG. 4) "2nd" gear
FIG. 5) "3rd" gear
FIG. 6) "4th" gear
FIG. 7) "5th" gear
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AT -114 AUTOMATIC TRANSAXLE (A5HF1)

5. Does "2nd 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, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  eeiceozr

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  essepace

Refer to DTC P0755.

SIGNAL CIRCUIT INSPECTION  e7aopsas
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM" connector.

3) Measure resistance between terminal "4" of the ATM SOLENOID VALVE harness connector and terminal "45"
of the PCM/TCM harness connector.

Specification: approx. 0 Q

C110 3. UD solenoid valve
4. 2ND solenoid valve
5. A/T battery

. A/T battery

. VF solenoid valve(+)

. VF solenoid valve(-)

9. DCC solenoid valve

10.RED solenoid valve

11. LR solenoid valve

Cl44-B 12. OD solenoid valve

0 N O

42.0D solenoid valve control

(1908 1716151193210 ) B X ) G20 45.2ND solenoid valve control
(10(39(E7(E(EE)EIEIEDEIIY X ) A2a23)(22(2) 43.DCC solenoid valve control

44.RED solenoid valve
75.VF solenoid valve(+)
59.VF solenoid valve(-)
22.LR solenoid valve control
03.UD solenoid valve control

= i 1} )

OSSOSO OTOOOCIODD
(BN EE ) eaEe)62(ED

S

-

SGHAT7140N
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AUTOMATIC TRANSAXLE SYSTEM AT -115

4) Is resistance within specifications?
=S

Go to "Check signal circuit short inspection™" procedure.

Check for open in harness. Repair as necessary and go to "Verification of 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 "4" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

3. UD solenoid valve

4. 2ND solenoid valve
5. A/T battery

6. A/T battery

7. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

SGHAT7141N
4) s resistance within specifications?

YES

Go to "Component inspection" procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair” procedure.

COMPONENT INSPECTION  eascaspa

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "4" and terminal "5" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q [20°C(68°F)]
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AT -116 AUTOMATIC TRANSAXLE (A5HF1)

4)

C110

. UD solenoid valve
Component Side

. 2ND solenoid valve
. AIT battery

. A/T battery

. VF solenoid valve(+)
. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

0O ~NO Ul bW

SGHAT7142N

Is resistance within specification?
YES

Go to "CHECK PCM/TCM" as below.

Replace 2nd SOLENOID VALVE as necessary and go to "Verification of vehicle repair" procedure.

2. CHECK PCM/TCM

1)
2)
3)

4)

Connect scantool to data link connector(DLC).
Ignition "ON"  Engine "OFF".
Select A/T solenoid valve actuator test and operate actuator test.

Can you hear operating sound for 2nd SOLENOID VALVE actuator testing function?

M=)

Go to "Verification of vehicle repair” procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogkrwbdE

VERIFICATION OF VEHICLE REPAIR  ecopoces

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -117
[DTC P0765 SHIFT CONTROL SOLENOID VALVE D CIRCUIT MALFUNCTION |

COMPONENT LOCATION  esnnzas6

AKKF120Z

GENERAL DESCRIPTION  epspscea

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 OD Clutch is engaged in the 3rd gear and 4th gear positions.

DTC DESCRIPTION  eazsors

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.

DTC DETECTING CONDITION  eicasose

Item Detecting Condition Possible cause
DTC Strategy » Check voltage range « Open or short in circuit
e Faulty OD SOLENOID
« 16V  Voltage Battery 11V VALVE
N * In gear state(no gear shifting) 500msec is « Faulty PCM/TCM
Enable Conditions passed from turn on the relay

* A/T Relay = ON
» Engine state = RUN

Threshold value » Out of available voltage range
Diagnostic Time * More than 5 seconds
Fail Safe » Locked in 3rd gear.(Control relay off)

SPECIFICATION  esacpean

Refer to DTC P0743.
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AT -118
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AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL WAVEFORM  ecceassc

IH:= T2.9%\ AVE: .2 W HAK: SE.Z W

Fﬂmmum CHE 18U

FRELQ: 6360 He DUTY: 9 %

[ [zoon] [cuss] [neno] [sece] [new]

FIG. 1) "3rd" gear — "2nd" gear
FIG. 2) "P & N" Range

MONITOR SCANTOOL DATA  essssazo

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

2. Engine "ON".

Fr EXlsev (MBS B 18U

AIR: 145.8aW AVE: B.2 VvV HAH: 16.3 W

FREQ:

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

4. Shift gear at each position.

2,88 KM=  DUTY: 53 X

EKBF120A

Specification: 2nd gear - 0.0%, 3nd gear —» 100%

WWW.DIGITALKHODRO.COM
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AT -119

i.Z CUERENT DwiTd 11435

® |ZHIFT POSITION -
™ |ZELECT LEVER 5Y. F.H
UD SOLENOTD DUTY 188 .
ZMD SOLEHOID DBUTY T =
RED SOLEHGID BUTY C )
FHESSURE SOLERGID B X
AL TEHPERATURE i@ *F
¥
[Fix | [zcEn] [FuLd | [Pes | |G|
1.2 CURRENT DiTa 1125

W EHIFT MOSITION
™ |ZELECT LEVER 5W. B

UD SOLEMOID DUTY I L]
ZHD SOLENOID DUTY 19, B
RED SOLENGID BUTY 9.6 X
FHESSURE S0OLEWOID ¥3.6 X
GIL TEPFERATURE 181 *F

L J

O 0 G | o

i.Z CURRENT TwiTa

H|SIFT POSITION =
M |TELECT LEVER 5. E
LD SOLEMOIE DUTY 138 L]
M0 SOLEHOID Ty 15
RED SO0LEHGID DTY 98 6 %
FHESSURE SOLERGID 99.6 %
GlL TEAPERATURE 181 *F
L
FIH ECHN| | FULL | | FART | | GRPH
oo [
1.2 CURRENT DaTa 1135

HSHIFT MOSITION
™ |EELECT LEVER 5. B

UD SOLEHOID DUTY B4 X
ZMD SOLENOID DUTY B4 X
RED SOLEHGID BUTY 9.6 X
FRESSURE S0OLEROID 1.8 %
OlL TEAFERATURE 181 *F

[ ] [scum] (e [raar] [car]

1.2 CUERENT DT 11435

1.2 CURRENT D&Ta

SIFT POSITION WD GEAR
EZELECT LEVER 5. 1]

b

UD EOLEHOID DUTY B4 X L]
I BOLEHGID DUTY 19,
RED BOLEHGID DUTY %6 X
FHESSURE S0LERGID .3 %

OIL TEAFERATURE 161 *F

T
FIK ECEN | | FLILL | | FART | | GRFH
Foo - I
1.2 CURAENT DaTi 1125

H|ZHIFT FOSITION STH GEAR
™ |ZELECT LEVER S5W. B
L SHLEHOID DTy 1. W= L]
ZMD SOLENQID DUTY B4 X
RED SOLEHGID DUTY e X
PHESSURE SOLERGID 3|3 x
OlL TEFERATURE 181 *F
FIH ECHN|| | FLIILL | | FART | | SRPH '
For) - [
WWW.DIGITALKHODRO.COM

= |SHIFT MOSITION
™ |\ZELECT LEVER 5W. (]

UD SOLEHOID DUTY L
ZMD SOLEHOID DUTY B4 X
RED SOLEHGID BUTY 9.6 X
FHESSURE S0LERRID b o 4
OlL TEAFERATURE ifl *F
|FI1'I ||E€I‘H |E"LI.L||IM'I‘|IIIH-I|

FIG.1) PN

FIG. 2) "R"

FIG. 3) "D 1st" gear
FIG. 4) "2nd" gear
FIG. 5) "3rd" gear
FIG. 6) "4th" gear
FIG. 7) "5th" gear
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AT -120 AUTOMATIC TRANSAXLE (A5HF1)

5. Does "OD SOLENOID DUTY " follow the reference data?

=S

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, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  ecracoas

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  eesoreps

Refer to DTC P0755.

SIGNAL CIRCUIT INSPECTION  ezeascre
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 "12" of the ATM SOLENOID VALVE harness connector and terminal "42"
of the PCM/TCM harness connector.

Specification: approx. 0 Q

Cc110 . UD solenoid valve

. 2ND solenoid valve

. A/T battery

. A/T battery

. VF solenoid valve(+)
. VF solenoid valve(-)
. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

O©oo~NOOUOA~W

C144-B JuSn——

42.0D solenoid valve control
45.2ND solenoid valve control
43.DCC solenoid valve control

OOHDHHHOHDHOHOHHHOO0VOO0O
DOSIHOHLHOONOEOOODEE ,
44.RED solenoid valve

U i i} i1 75.VF solenoid valve(+)
DEOIOOSEDODOCOOCDB! 59.VF solenoid valve(-)
OOV PRROOCHOOCHO 22.LR solenoid valve control

03.UD solenoid valve control

— 00

!!

-

SGHAT7145N
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AUTOMATIC TRANSAXLE SYSTEM AT -121

4) Is resistance within specifications?
=S

Go to "Check signal circuit short inspection™" procedure.

Check for open in harness. Repair as necessary and go to "Verification of 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 "12" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

C110
NONE 3.UD solenoio! valve
8l7)6 5 4. 2ND solenoid valve
L1fi0(9 5. AIT battery
6. A/T battery
-

. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

SGHAT7146N
4) s resistance within specifications?

YES

Go to "Component inspection" procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair” procedure.

COMPONENT INSPECTION  eraecroc

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "5" and terminal "12" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q [20°C(68°F)]
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AT -122 AUTOMATIC TRANSAXLE (A5HF1)

4)

C110

Component Side . UD solenoid valve

. 2ND solenoid valve

. A/T battery

. A/T battery

. VF solenoid valve(+)
. VF solenoid valve(-)
9. DCC solenoid valve
10.RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

0O~NO Ol W

SGHAT7147N

Is resistance within specification?
YES

Go to "CHECK PCM/TCM" as below.

Replace OD SOLENOID VALVE as necessary and go to "Verification of vehicle repair" procedure.

2. CHECK PCM/TCM

1)
2)
3)

4)

Connect scantool to data link connector(DLC).
Ignition "ON"  Engine "OFF".
Select A/T solenoid valve actuator test and operate actuator test.

Can you hear operating sound for OD SOLENOID VALVE actuator testing function?

M=)

Go to "Verification of vehicle repair” procedure.

Replace PCM/TCM and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogkrwbdE

VERIFICATION OF VEHICLE REPAIR  essemsc

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -123
[IDTC P0770 SHIFT CONTROL SOLENOID VALVE E CIRCUIT MALFUNCTION |

COMPONENT LOCATION  esicosrc

AKKF120K

GENERAL DESCRIPTION  e22002rc

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 RED Brake is engaged in the 1st, 2nd, 3rd gear and reverse gear positions.

DTC DESCRIPTION  esropri1

The TCM checks the Reduction 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 Reduction control solenoid circuit is malfunctioning
and sets this code.

DTC DETECTING CONDITION  eeazeior

Item Detecting Condition Possible cause
DTC Strategy » Check voltage range » Open or short in circuit
» Faulty RED SOLENOID
« 16V  Voltage Battery 11V VALVE
N » In gear state(no gear shifting) 500msec is « Faulty PCM/TCM
Enable Conditions passed from turn on the relay

» A/T Relay = ON
» Engine state = RUN

Threshold value » Out of available voltage range
Diagnostic Time * More than 5 seconds
Fail Safe » Locked in 3rd gear.(Control relay off)

SPECIFICATION  erorenze

Refer to DTC P0743.
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AT -124 AUTOMATIC TRANSAXLE (A5HF1)

SIGNAL WAVEFORM  e7364924

m EEEE 1003 cHiB 18U m ENE wv BCES cHE 18w
HIN:= 7Z.9a0' AVE: 9.6 U HAH: 56.6 U HIN:= 72.9a0 AVE: 0.8 U HAH: 16.1 U
FREQ:  3.85 Me DUTY: B % FREQ:  2.88 MMz  DUTY: 57 %

[ [zoon| [cuss] [neno] [Recs] [nemu] [ [zoon] [curs] [neno] [Rece] [nes]

FIG. 1) "5TH" gear — "4TH" gear
FIG. 2) "P & N" Range

EKBF121A

MONITOR SCANTOOL DATA  eoeesess

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

2. Engine "ON".

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

4. Shift gear at each position.
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WWW.DIGITALKHODRO.COM

AUTOMATIC TRANSAXLE SYSTEM AT -125
1.7 CUREEHT BaTA 1225 1.% CURRENT BATA 1225
i i
=
W [SHIFT POR1TIOMN - ¥ [SHIFT POSITION =
W |SELECT LEVER SW. P H ¥ [SELECT LEVER 5u E
UD SOLEROID DUTY 188 8 - uD S0LEMOID DUTY 188, i B
FHEB SOLEMOID DUTY 186 . 8 ZHP SOLEMOID DUTY 108,
00 SOLENOID DUTY 188 . B oD SOLEROTD DUTY 1R,
FRESSURE SOLEMOID B.a X FRESSURE SOLEMOID of. 8 X
01L TEHFERATURE 1w "F olL TENFERATURE 181 °F
L T
[Fix | [ScAn] | FULL| |PART | | GRPH |
FIG.1)
1.# CURRENT BaTh 1275 1.7 CURREHT BaThA 12775
i
L
¥ [SHIFT POSITION 15T GEAR
# [SELECT LEVER 5u. ]
up SOLEMOLD BUTY .4 X -
2P SOLEMOID DUTY 1R,
00 SOLENOTD BUTY 1R,
FRESEURE BOLEMOID 99,6 X
0lL TEHFERATLURE 181 °F 0l L TEHFERATURE 1/ °F
L ¥
| [Fii ||schn) [FuLl| /PaRT| |GRPH| | [ [P | scen| [FuL| |PanT | |GRPH
FIG.3) FIG.4)
1.7 CUREENT BATA 1275
EER S0LEMOIDL DUTY EER S0LEMOID DUTY e
¥ [SHIFT POSITION IR CEAR W [SHIFT POSITION ATH GEAR
# [SELECT LEVER 5u. 1] # [SELECT LEVER 5u. 1]
up SHLENOID PUTY a4 & s up SOLEMOLD PUTY (LN -3 -
ZMB SOLEMOID DUTY AR, B SOLEMGID DUTY A4 &
00 SOLENOTD DBUTY A4 X 00 SHLEROTD BUTY A4 X
FRESSURE SOLEMOID 5.3 X FRESSURE SOLEMOID 5.3 X
0lL TEHFERATLURE 183 °F 0lL TEHFERATLIRE 183 °F
L T
FI¥ | |SCAN| |FULL| |PwRT | | GEFH Fl¥ | |SCRAN| |FULL | |PWRT | | GEFH
FIG.5) FIG.6)
1.7 CURREHT BaTh 12725
s
L]
W [SHIFT POEITION 5TH GENE FIG.1) "R"
¥ [SELECT LEVER 5W. [} FIG.2) PN
un SOLEMOID BUTY L8, B - FIG. 3) "D 1st" gear
ZHP SOLEMOID DUTY a4 & FIG. 4) "ond" gear
o0 SOLENOTD BUITY A.4 X FIG. 5) "3rd"
FRESELURE SOLEHOI D ¥5.3 % -5) "3rd" gear
oIL TEHFERATLURE 183 °F FIG. 6) "4th" gear
Y FIG. 7) "5th" gear
Fi¥ || SCRH| [FULL | | PART | |GRPH|
FIG.7)
SCMAA6175N
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AT -126 AUTOMATIC TRANSAXLE (A5HF1)

5. Is "RED SOLENOID DUTY" 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. Thoroughly check connectors for looseness, poor connection, bending, cor-

rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  eonsseac

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  eanseoco

Refer to DTC P0743.

SIGNAL CIRCUIT INSPECTION  eocersos

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 "10" of the ATM SOLENOID VALVE harness connector and terminal "44"
of the PCM/TCM harness connector.

Specification: approx. 0 Q
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AUTOMATIC TRANSAXLE SYSTEM AT -127

C110 3. UD solenoid valve

4. 2ND solenoid valve
. A/T battery
. A/T battery
. VF solenoid valve(+)
. VF solenoid valve(-)
9. DCC solenoid valve
10. RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

ol

0 N O

Cl144-B M

42.0D solenoid valve control
45.2ND solenoid valve control
43.DCC solenoid valve control
44. RED solenoid valve
75.VF solenoid valve(+)
59.VF solenoid valve(-)

22.LR solenoid valve control
03.UD solenoid valve control

OODHOOOOOODO00000000
(1EEBENEENENEEENENIH PPN

= X o )

009D CAOTOTOOCLODN
OBV ECLTOCTOODDE

S

S

SGHAT7150N

4) Is resistance within specifications?

YES

Go to "Check signal circuit short inspection" procedure.

Check for open in harness. Repair as necessary and go to "Verification of 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 "10" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

C110

. UD solenoid valve

. 2ND solenoid valve

. AIT battery

. AIT battery

. VF solenoid valve(+)

. VF solenoid valve(-)
9. DCC solenoid valve
10. RED solenoid valve
11. LR solenoid valve
12. OD solenoid valve

0o ~NO O w

SGHAT7151N
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AT -128 AUTOMATIC TRANSAXLE (A5HF1)

4) s resistance within specifications?
YES
Go to "Component inspection” procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

COMPONENT INSPECTION  ecop728e
1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

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

Specification: Approximately 2.7~3.4 Q [20°C(68°F)]

C110
Component Side

3. UD solenoid valve
4. 2ND solenoid valve

2 QA 5. AT battery

6718 6. A/T battery

I —Jl ﬁﬁzi_// 7. VF solenoid valve(+)
8. VF solenoid valve(-)
9. DCC solenoid valve

10. RED solenoid valve
‘ 11. LR solenoid valve
12. OD solenoid valve

4) s resistance within specification?

SGHAT7152N

YES

Go to "CHECK PCM/TCM" as below.

Replace RED SOLENOID VALVE as necessary and go to "Verification of vehicle repair" procedure.
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AT -129

2. CHECK PCM/TCM

1)
2)
3)

4)

Connect scantool to data link connector(DLC).
Ignition "ON"  Engine "OFF".
Select A/T solenoid valve actuator test and operate actuator test.

Can you hear operating sound for RED SOLENOID VALVE actuator testing function?

=S

Go to "Verification of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair” procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(0Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogakowdpE

VERIFICATION OF VEHICLE REPAIR eseaera

Refer to DTC P0741.

WWW.DIGITALKHODRO.COM
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AT -130
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AUTOMATIC TRANSAXLE (A5HF1)

[DTC P0885 A/T RELAY CIRCUIT MALFUNCTION |

COMPONENT LOCATION  esecaner

GENERAL DESCRIPTION  esspsees

SGHAT6171D

The HIVEC Automatic 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 solenoid 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

EB3DB549

The TCM checks the A/T control relay signal by monitoring the control signal. If, after the ignition key is turned on, a
voltage value that is out of specification is detected the TCM sets this code.

DTC DETECTING CONDITION  eazeease

Item

Detecting Condition

Possible cause

DTC Strategy

Check voltage range

» Open or short in circuit

Enable Conditions

16V Voltage Battery 11V
Time after TCM turns on  0.5sec

» Faulty A/T control relay
» Faulty PCM/TCM

Threshold value

16V Voltage Battery 11V

Diagnostic Time

2.375 seconds

Fail Safe

Locked in 3 rd gear.(control relay off)

MONITOR SCANTOOL DATA  e7esroz

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.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -131
i.2 CURRENT DATHA 42T 1.7 CURREMT DAT#A ZASET
:HT CM, RELAY UOLT

HRAKE SWITCH 0N HOLD SWITCH STAMDARD

SPORTS MODE SEL. SM. OFF AAC SHITCH OFF

SPORTE MODE UPF SW. OFF 0D SWITCH OFF

GFORTS MDDE DeEM 5. oFF BRANE SWITCH OFF

ENGINE TORQUE 17 =% SPORTS HODE SEL. SM. OFF

DRIVING PATTERM HOBHAL EPORTS HODE UP SW. OFF

DRIVING HODE - u SPORTS MODE DOWH S4. OFF .

Y v
FI¥ | [SCEH| [FULL | [PART | |GRPH| |HELP| [FI¥ | |SCAM| [FULL | |PART | | GRPH | [HELP|

FIG. 1) Normal status for "A/T RELAY"
FIG. 2) Open status for "A/T RELAY"

EKBF122A

4. Is A/IT RELAY VOLT 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. Thoroughly check connectors for looseness, poor connection, bending, cor-

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

Go to "Terminal Connector Inspection” procedure.

TERMINAL & CONNECTOR INSPECTION  essaaero

1. Many malfunctions in the electrical system are caused by poor harness and terminal condition. 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?

=S

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

Go to "Power supply circuit inspection” procedure.
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AT -132 AUTOMATIC TRANSAXLE (A5HF1)

POWER SUPPLY CIRCUIT INSPECTION  eecoarre
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+

L] Ci121
— — ATM Relay
2 1
1.Battery
4 3 2.Ground
3.Battery Voltage

(Supplying Power to solenoid valve)
4.AIT control relay

SGHAT7156N
4. Is voltage within specifications?
YES
Go to "Signal circuit inspection” procedure.

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for Open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -133

SIGNAL CIRCUIT INSPECTION  ersaccer
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" of the "A/T CONTROL RELAY" harness connector and chassis ground.

4) Engine OFF - ON.

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

—

Cil121
N\ £
q 1 ATM Relay
2 1
4 3
1.Battery
2.Ground

3.Battery Voltage
(Supplying Power to solenoid valve)
4.A/T control relay

SGHAT7157N

5) Is voltage within specifications?
YES
Go to "Check Supplying Power to solenoid valve" procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
If signal circuit is OK, Substitute with a known-good PCM/TCM and check for proper operation. If the problem
is corrected, replace PCM/TCM and then go to "Verification of Vehicle Repair" procedure.
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AT -134 AUTOMATIC TRANSAXLE (A5HF1)

2. CHECK Supplying Power to solenoid valve harness
1) Ignition "OFF".
2) Disconnect 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
"60" of the PCM/TCM harness connector.

Specification : Approx. 0 Q

Ci121
ATM Relay
b £

1.Battery
2 ! 2.Ground
3.Battery Voltage
— {Supplying Power to solenoid valve)

4.AIT control relay

C144-A

r‘éﬁ

60. Battery Voltage
ﬁl = 1 ——U—‘ 20.A/T control relay
QPO HHOBHOOVO00O60OOO, )

IDDOOOOHEOOOOVDDOEOE

LII 1l ql gj i

6069696 A(1)656416352E1»)a9481a N x)4544)a3421aD
(BRI RN 1ENE06269631696)

1T || JU

4) s resistance within specifications?

ﬁ&\

SGHAT7155N

=S

Go to "Ground circuit inspection" procedure.

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -135

GROUND CIRCUIT INSPECTION  Erisasse
1. Ignition "OFF".
2. Connect the "A/T CONTROL RELAY" connector.

3. Measure the resistance between terminal "2" of the "A/T CONTROL RELAY" harness connector and chassis ground.

Specification : Approx. 0 Q

B Ci121
— — ATM Relay

1.Battery

2.Ground

3.Battery Voltage

(Supplying Power to solenoid valve)
4.AIT control relay

SGHAT7158N
4. Is resistance within specifications?
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.

Replace Front Area Module and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR essrap

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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.

System performing to specification at this time.
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AT -136 AUTOMATIC TRANSAXLE (A5HF1)
IDTC P0890 AT RELAY - LOW CIRCUIT |

COMPONENT LOCATION  eosrsrer

Refer to DTC P0885.

GENERAL DESCRIPTION  eserasac

Refer to DTC P0885.

DTC DESCRIPTION  esrspssc

The TCM checks the A/T control relay signal by monitoring the control signal. If, after the ignition 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  esezeoer

Iltem Detecting Condition Possible cause
DTC Strategy e Check voltage range e Open or short in circuit
» Faulty A/T control relay

e 16V Voltage Battery 11V « Faulty PCM/TCM
¢ Time after TCM turns on  0.5sec

Enable Conditions

Threshold value » Feedback Voltage < 0.5V
Diagnostic Time e 2 seconds
Fail Safe * Locked in 3 rd gear.(control relay off)

MONITOR SCANTOOL DATA  earemes

Refer to DTC P0885.

TERMINAL & CONNECTOR INSPECTION  epasnsnc

Refer to DTC P0885.

POWER SUPPLY CIRCUIT INSPECTION  essoerse

Refer to DTC P0885.

SIGNAL CIRCUIT INSPECTION  eocracar

Refer to DTC P0885.

GROUND CIRCUIT INSPECTION  easpacea

Refer to DTC P0885.

VERIFICATION OF VEHICLE REPAIR  epiereze

Refer to DTC P0885.
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AUTOMATIC TRANSAXLE SYSTEM AT -137
IDTC P0891 AT RELAY - OPEN CIRCUIT

COMPONENT LOCATION  eawezors

Refer to DTC P0885.

GENERAL DESCRIPTION  ecsoen7e

Refer to DTC P0885.

DTC DESCRIPTION  ersseros

The TCM checks the A/T control relay signal by monitoring the control signal. If, after the ignition 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  errrizes

Item Detecting Condition Possible cause
DTC Strategy * Check voltage range e Open or short in circuit
e Faulty A/T control relay

+ 16V  Voltage Battery 11V « Faulty PCM/TCM

Enable Conditions )
e Time after TCM turns on  0.5sec

Threshold value » Feedback Voltage = 20V
Diagnostic Time e 2 seconds
Fail Safe * Locked in 3 rd gear.(control relay off)

MONITOR SCANTOOL DATA  eecscaoe

Refer to DTC P0885.

TERMINAL & CONNECTOR INSPECTION  eiarspso

Refer to DTC P0885.

POWER SUPPLY CIRCUIT INSPECTION  esosases

Refer to DTC P0885.

SIGNAL CIRCUIT INSPECTION  ecgeriac

Refer to DTC P0885.

GROUND CIRCUIT INSPECTION  eossrcee

Refer to DTC P0885.

VERIFICATION OF VEHICLE REPAIR essarsan

Refer to DTC P0885.
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AT -138 AUTOMATIC TRANSAXLE (A5HF1)
AUTOMATIC TRANSAXLE

COMPONENTS (1) ESDDBB36

1
1. Torque converter 7. Main oil filter 13. Direct clutch assembly
2. Valve body cover 8. Oil pump 14. Reduction brake band
3. Valve body assembly 9. Input shaft 15. One way clutch
4. Manual control shaft assembly 10. Underdrive clutch assembly 16. Transfer drive gear
5. Converter housing 11. Underdrive clutch hub 17. Differential bearing case
6. Differential assembly 12. Direct planetary carrier assembly 18. Transaxle case

LKKGOO01A
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AT -139

COMPONENTS (2)

1. Reverse sun gear 7. 2nd brake plates

2. Planetary gear assembly 8. Snap ring

3. 2nd brake retainer 9. Brake reaction plate

4. 2nd brake return spring 10. Brake discs

5. 2nd brake pressure plate 11. Brake plates

6. 2nd brake discs 12. Low&Reverse brake pressure plate

WWW.DIGITALKHODRO.COM

13.
14.
15.
16.
17.
18.

Wave spring

Oneway clutch inner race

Brake spring retainer
Low&Reverse brake return spring
Low&Reverse brake piston
Transaxle case

LKKGO001B
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AT -140 AUTOMATIC TRANSAXLE (A5HF1)
REMOVAL  esrcaser 3. Remove the air duct(A).
/1 CAUTION

» Usefender covers to prevent vehicle damage.
» Disconnect connectors carefully to avoid
damage.

NOTE

* Mark wires or hoses for identification.

1. Remove the engine cover (A).

SGHAT7003N

4. Remove the air cleaner assembly (C) after discon-
necting the air flow sensor connector (A) and loosen-
ing the clamp (B).

SGHAT7002N
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AUTOMATIC TRANSAXLE SYSTEM AT -141
6. Disconnect the inhibitor switch connector (A), the so- 9. Remove the shift cable assembly (C) by removing the
lenoid valve connector (B) and the input shaft speed nut (A) and clip (B).

sensor connector (C).

SGHAT7009N

SGHAT7006N . X
10. Remove the wiring harness mounting bolts (4ea).

7. Disconnect the vehicle speed sensor connector (A)
and output shaft speed sensor connector (B).

[7 ;(
L)

A

N

)
‘J . ’3
. -
0™

8. Disconnect the transaxle oil cooler hoses (B) from the
tubes by loosening the clamps (A).

‘A. = A
s -..l"‘\'é /@\/x

NI S
y ‘ , ﬁ ; SGHAT7011N
ql

o

\

SGHAT7010N

SGHAT7007N 11. Remove the CKP sensor connector (A).

N E

SGHAT7008N
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AUTOMATIC TRANSAXLE (A5HF1)

12. Disconnect the oxygen sensor connectors (B-2ea)
and the power steering pressure sensor connector
(A) and remove the mounting bolts (C-2ea).

)
]
II’ \'
'Il W =
2 W
Q’ Vf' EA N
\

SGHAT7013N

13. Remove the transaxle mounting bolts (A-3ea).

SGHAT7014N

WWW.DIGITALKHODRO.COM

14. Using the special tool(09200-38001), hold the engine
and transaxle assembly safely.

09200-38001

SGHAT7016N

15. Remove the transaxle support bracket bolts (A-4ea)
and nuts (B-2ea).

SGHAT7015N

16. Remove the power steering column joint bolt (A).

SGHAT6018D

17. Remove the front wheels. (refer to Front suspension
in SS group)
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AUTOMATIC TRANSAXLE SYSTEM AT -143

18. Remove the under cover (A).

= A

° ! ///@

r\ /

© © @ /ﬁ ) f
~i7- 0o00)_ & ©

SCMAT6009N

SGHATE021D 22. Remove the fork from the front lower arm. (refer to

. . . : Front suspension in SS group)
19. Drain the transaxle fluid by removing the drain plug

(A). 23. Disconnect the lower arm, the tie rod end ball joint,
the stabilizer bar link from the front knuckle. (refer to

Q Front suspension in SS group)
r\
& — & @ 24. Remove the front roll stopper mounting bolt (A).
@\ AN A
o) — D
ik L

’ =<
@mm)m i
20. Drain power steering fluid through the return tube(A). \\‘“\\‘\

< O

SGHAT6023D

25. Remove the muffler hanger rubber (A).

SGHAT6022D

21. Disconnect the power steering pressure tube (A) from
the power steering oil pump.

SGHAT6024D
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AT -144 AUTOMATIC TRANSAXLE (A5HF1)

26. Remove the rear roll stopper mounting bolts (A-4ea) 29. Remove the front roll support (A) from the transaxle.
and the power steering tube mounting bolt (B).

/%@\ =

SGHAT7019N

SGHAT7017N
30. Remove the inner shaft bracket bolts (A-3ea).

27. Remove the mounting bolts from the sub frame
by supporting the sub frame by using the special
tool(09624-38000). (refer to Front suspension in SS

group)

SCMAT6016N

SGHAT6027D

28. Remove the front muffler assembly (A).

SGHAT7018N
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AUTOMATIC TRANSAXLE SYSTEM AT -145

31. Remove drive shaft (A, B) from transaxle. 33. Remove the starter motor mounting bolts (A) and the
two bolts (B).

SCMAT6021N

34. Remove the cover (A).

SCMAT6022N

35. Remove the drive plate bolts (A) and the transaxle
lower mounting bolts (B-6ea).

SCMAT6023N

36. Lifting the vehicle up and lowering the jack slowly, re-
move the transaxle assembly.
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AT -146 AUTOMATIC TRANSAXLE (A5HF1)

INSTALLATION  eeersacr 4. Install the cover (A).

Installation is in the reverse order of removal.

Perform the following :

Adjust the shift cable.

Refill the transaxle with fluid.

Refill the radiator with engine coolant.

Bleed air from the cooling system with the heater

valve open.

» Clean the battery posts and cable terminals with
sandpaper, assemble them, and apply grease to
prevent corrosion.

1. Using a transmission jack, install the transaxle as-
sembly.

2. Tighten the transaxle lower mounting bolts (B-4ea, SCMAT6022N

C-lea).
5. Install the starter motor mounting bolts (A) and the two
TORQUE: bolts (B).
[B] 40~47 Nm(4.0~4.7 kgf.m, 28.9~34.0 Ib-ft)
[C] 80~100 Nm(8~10 kgf.m, 57.9~72.3 Ib-ft) TORQUE:

[A] 4355 Nm(4.3~5.5 kgf.m, 31.1~39.8 Ib-ft)
[B] 33~50 Nm(3.3~5.0 kgf.m, 23.9~36.2 Ib-ft)

SCMAT6023N

3. Install the drive plate bolts (A) by turning the crank-

shaft. SCMAT6021N

TORQUE: 6. Install the left side cover (A).

46~53 Nm(4.6~5.3 kgf.m, 33.3~38.3 Ib-ft) \ ',

SGHAT6030D
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AUTOMATIC TRANSAXLE SYSTEM AT -147

7. After removing the jack, insert the drive shafts (A, B). 9. Install the front roll support (A) to the transaxle.

TORQUE:
60~80 Nm(6~8 kgf.m, 43.4~57.8 Ib-ft)

8. Install the inner shaft bracket bolts (A-3ea).

SGHAT7018N

11. Install the sub frame supported by the special
tool(09624-38000). (refer to Front suspension in SS

group)

SGHAT6027D
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AT -148 AUTOMATIC TRANSAXLE (A5HF1)
12. Tighten the rear roll stopper mounting bolts (A-4ea) 16. Connect the lower arm, the tie rod end ball joint, the
and the powersteering tube mounting bolt (B). stabilizer bar link to the front knuckle. (refer to Front

suspension in SS group)

/%%%\ M 17. Connect the power steering pressure tube (A) to the

power steering oil pump.

TORQUE:
55~65 Nm(5.5~6.5 kgf.m, 39.8~47.0 Ib-ft)

SGHAT7017N

SCMAT6009N

18. Connect the return tube(A) with a clamp.

SGHAT6024D

14. Tighten the front roll stopper mounting bolt (A).

SGHAT6022D

0 )mmmm -

- o
SGHAT6023D

15. Install the fork from the front lower arm. (refer to Front
suspension in SS group).
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AUTOMATIC TRANSAXLE SYSTEM AT -149

19. Install the under cover (A).

SGHAT7015N

SGHAT6021D 23. Remove the special tool (09200-38001) holding the

engine and transaxle assembly.
20. Install the front wheels and tires. (refer to Front sus-

pension in SS group)
. - 09200-38001
21. Install the steering column joint bolt. ]

JA‘?}

SGHAT7016N

24. Tighten the transaxle mounting bolts (A-3ea).

SGHATE018D TORQUE:

) ) , 65~85 Nm(6.5~8.5 kgf.m, 47.0~61.5 Ib-ft)
22. Tighten the transaxle insulator mounting bolt (A-4ea)

and nuts (B-2ea).

TORQUE:
60~80 Nm(6~8 kgf.m, 43.4~57.8 Ib-ft)

SGHAT7014N
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AT -150 AUTOMATIC TRANSAXLE (A5HF1)
25. Install the mounting bolts (C-2ea) and connect the 27. Install the wiring harness mounting bolts(4ea).
oxygen sensor connectors (B-2ea) and the power
steering pressure sensor connector (A). (‘f% IR\ e

r‘-i = \Ei ki 3_\ ey
<LV i
=G D),

SGHAT7010N

SGHAT7012N 28. Install the shift cable assembly(C) by tightening the
nut (A) and clip (B).

TORQUE:
8~12 Nm(0.8~1.2 kgf.m, 5.8~8.7 lb-ft)

SGHAT7013N

26. Install the CKP sensor connector (A).

SGHAT7009N

29. Connectthe transaxle oil cooler hoses (A) to the tubes
by fastening the clamps (B).

g

SGHAT7011N

SGHAT7008N
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AUTOMATIC TRANSAXLE SYSTEM AT -151
30. Install the vehicle speed sensor connector (A) and 33. Install the air cleaner assembly (C) and connect the
output shaft speed sensor connector (B). air flow sensor connector (A) and tightening the clamp

(B).

SGHAT7007N

31. Install the inhibitor switch connector (A), the solenoid
valve connector (B) and the input shaft speed sensor 34. Install the air duct(A)
connector (C). ' '

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AT -152 AUTOMATIC TRANSAXLE (A5HF1)

36. Refill the transaxle fluid. (refer to 'Service adjustment
procedure’)

37. Refill the power steering fluid and bleed the air. (refer
to 'Service adjustment procedure’ in ST group)

38. Install the engine cover (A).

SGHAT7001N
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AT -153

AUTOMATIC TRANSAXLE
CONTROL SYSTEM

information on the oil pressure, the solenoid valve actuates
according to the driving signal. All kinds of regulators in
the valve body are controlled to change the oil passage

and also the line pressure is controlled by TCM.

SOLENOID VALVE

DESCRIPTION

E2DBBACE

TCM calculates the best condition using the information
from all kinds of sensors. If the solenoid valve receives the

(Information input)

Each sensor TCM

(Electric signal)

Solenoid

(oil pressure control)

e PWM (Pulse Width Modulation) SOLENOID VALVE

Structure and functions

PWM solenoid valve is composed of six solenoid valves
and the oil capacity in the solenoid valve is changed by the
electric duty value of TCM. The oil pressure of the valve
body and the torque converter engages or disengages the
damper clutch. The solenoid valves send the operating oil
pressure to the clutches and brakes at the each range and
also control the strength and weakness of oil pressure to
reduce the shock when shifting the range.

1.Fluid temperature sensor
2.Fluid temperature sensor ground
3.UD Solenoid valve

4.2ND Solenoid valve

5.A/T battery (UD, 2ND, OD)
6.A/T battery (LR/DIR, DC)
7.VFS Valve

8.VFS valve ground

9.DC Solenoid valve
10.RED Solenoid valve
11.LR Solenoid valve
12.0D Solenoid valve

SCMAAG002N

WWW.DIGITALKHODRO.COM

<PWM Solenoid valve>

BKGFO17A

SCMAT6002L
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AT -154 AUTOMATIC TRANSAXLE (A5HF1)

PWM (PULSE WIDTH MODULATION) SOLENOID

PWM solenoid valve (0 : Duty 0%)
Range SCSV-A (LR) SCSV-B (UD) SCSV-C (2ND) SCSV-D (OD) SCSV-E (RED)
1st @) @] @)
2nd ] @) @)
3rd ] ] @)
4th @] O @)
5th @) @) O
Reverse @] @]
N, P @] @]

PWM (PULSE WIDTH MODULATION) SOLENOID
VALVE CONTROL FEATURE

Performance Curve
A

<PWM Solenoid valve form>

SCMAT6003L

Pressure

\4

0O 20 30 40 60 80 100
Duty (%)

<PWM Solenoid valve performance curve>

BKGFO017D

PWM solenoid valve is controlled linearly according to the

duty ratio.
Item Specitication
Type 3way Normal High
Supply voltage 12v
Coil resistance 2.6£0.2Q
Control frequence 61.27Hz (30'6ﬂHZ of
Temp.<-23°C)
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -155

REMOVAL  esicacsc 2. Connect the solenoid valve connector.

1. Remove the battery terminal. ‘i CAUTION

2. Lift the vehicle. When connecting the solenoid valve connector,
check the connector for rust, dirt, or oil, then re-

3. Remove the splash shield. connect it.

4. Loosen the drain plug and drain the transaxle oil. 3. Continue to apply liquid gasket at application points

at the oil pan with @2.5mm (0.098in) thickness.
5. Remove the oil pan. (Refer to automatic transaxle

removal in ASHF1 overhaul manual) Liquid gasket Part name : Threebond 1281B

6. Disconnect the solenoid valve connectors.

7. Remove the solenoid valve(B-6EA) by removing the
supporting bracket(A).

SCMAT6052D

4. Tighten the mounting bolt with the specified torque
after installing the oil pan.

SCMAT6033D

TORQUE :

13~15Nm(1.3~1.5kgf.m, 9.4~10.8Ib-ft)
INSTALLATION  erpsrezs

1. Install the solenoid valve(B-6EA) and the supporting 5. Install the drain plug and refill the transaxle fluid.
bracket(A).

TORQUE :
o 40~50Nm(4.0~5.0kgf.m, 28.9~36.2Ib-ft)
/1% CAUTION
Apply the ATF oil or White Vaseline to the O-ring 6
not to be damaged. '

Install the splash shield.

7. Lower the vehicle and install the battery terminal.

SCMAT6033D
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021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

VFS(VARIABLE FORCE
SOLENOID) VALVE

DESCRIPTION  esraioos
VFS valve controls the regulator valve and varies the line
pressure from 4.5bar to 10.5bar according to the throttle
open angle and the shift range. The holder is installed on
the upper side of the case and the filter is installed to the
two places on the holder outside to prevent in the strange
material from flowing in the VFS.

Holder

Connector

<VFS assembly >

SCMAT6011L

VES (VARIABLE FORCE SOLENOID) VALVE
CONTROL FEATURE

7.0

6.0

Control pressure (kgf/cm2)

0 >
0.2 0.4 0.6 0.8 1.0 1.2
Current (A)

<VFS valve performance curve>

BKGF018B

WWW.DIGITALKHODRO.COM

VES valve is controlled linearly according to the current
value.

Item Specification
type 3way  Normal High
Supply voltage 12v
Colil resistance 435+ 0.35Q
Operating current 100 ~ 1100 mA
Control frequence 600Hz

1.Fluid temperature sensor
2.Fluid temperature sensor ground
3.UD Solenoid valve

4.2ND Solenoid valve

5.A/T battery (UD, 2ND, OD)
6.A/T battery (LR/DIR, DC)
7.VFS

8.VFS valve ground

9.DC Solenoid valve
10.RED Solenoid valve
11.LR Solenoid valve

12.0D Solenoid valve

SCMAAG003N
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AT -157

REMOVAL

EEEA3ECS8

1. Remove the battery terminal.

2. Lift the vehicle.

3. Remove the splash shield.

4. Loosen the drain plug and drain the transaxle oil.

5. Remove the oil pan. (Refer to automatic transaxle
removal in ASHF1 overhaul manual)

6. Remove the VFS reservoir(A).

S o
o NN
° \\M“
@ 2
<

@l

R0

e

SCMAT6034D
7. Disconnect the VFS solenoid valve connector.

8. Remove the solenoid valve assembly(A).

o \

KKCF009D

WWW.DIGITALKHODRO.COM

INSTALLATION

1.

E31C8972

Install the solenoid valve(A).

i
/1 CAUTION

Apply the ATF oil or White Vaseline to the O-ring
not to be damaged.

KKCF009D

Connect the solenoid valve connector to the valve
body.

/1, CAUTION

When connecting the solenoid valve connector,
check the connector for rust, dirt, or oil, then re-
connect it.

Install the VFS reservoir(A).

SCMAT6034D
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021 62 99 92 92

AUTOMATIC TRANSAXLE (A5HF1)

4. Continue to apply liquid gasket at application points
at the oil pan with @2.5mm (0.098in) thickness.

Liquid gasket Part name : Threebond 1281B

SCMAT6052D

5. Tighten the mounting bolt with the specified torque
after installing the oil pan.

TORQUE :
13~15Nm(1.3~1.5kgf.m, 9.4~10.8b-ft)

6. Install the drain plug and refill the transaxle fluid.

TORQUE :
40~50Nm(4.0~5.0kgf.m, 28.9~36.2Ib-ft)

7. Install the splash shield.

8. Lower the vehicle and install the battery terminal.

WWW.DIGITALKHODRO.COM
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AT -159

INPUT SPEED SENSOR

DESCRIPTION  esossror
1. Type : HALL SENSOR
Sensor type 2. Operating voltage : DC 12V
3. Current consumption : 22mA (Max)
1. Input shaft speed sensor: Detect the input shaft rotation at the OD REV
Function retainer side to control oil pressure when shifting.
2. Feedback control, clutch-clutch control, damper clutch control, shift range control,
incorrect ratio control and sensor trouble detection signal.
1. Ground
Connector 2. Input
3. Power source
SCMAAGB004N

<Inside structure>

BKGF012B

ltem Inspection item Standard value
Air gap Input shaft speed sensor 0.05in(1.3mm)
Sensor resistance Input shaft speed sensor Over 1 MQ
HIGH Over 4.8V
Output voltage
LOW Below 0.8V

WWW.DIGITALKHOD
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AUTOMATIC TRANSAXLE (A5HF1)

REMOVAL EED7E4CB

1.

2.

w

Remove the battery terminal.
Remove the battery and battery tray.

Remove the air cleaner assembly. (see the automatic
transaxle-Removal/ installation procedures)

Remove the input shaft speed sensor connector.

Remove the input shaft speed sensor(A).

SCMAT6037D

INSTALLATION  eercrrs

1. Install the new O-ring to the input shaft speed sensor.
2. Install the input shaft speed sensor.
TORQUE:

10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

/1 CAUTION

While installing the input shaft speed sensor, do
not allow dust or other foreign particles to enter
the transaxle.

Check the connector for dust, dirt, or oil, and then
connect the connector securely.

Installation is the reverse of removal.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -161
OUTPUT SPEED SENSOR

DESCRIPTION  eesorico

1. Type : HALL SENSOR
Sensor type 2. Output voltage : DC 12V
3. Current consumption : 22mA (Max)
1. Output shaft speed sensor : Detect the output shaft rom(T/F DRIVE
Function GEAR RPM) at the T/F drive gear
2. Feedback control, clutch-clutch control, damper clutch control, shift range control,
incorrect ratio control and sensor trouble detection signal.
1. Ground
N Y
Connector Q@g 2. Input

3. Power source

SCMAAG005N

<Inside structure>

BKGF012B

ltem Inspection item Standard value
Air gap Output shaft speed sensor 0.0335in(0.85mm)
Sensor resistance Output shaft speed sensor Over 1 MQ
HIGH Over 4.8V
Output voltage
LOW Below 0.8V

WWW.DIGITALKHODRO.COM
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AT -162 AUTOMATIC TRANSAXLE (A5HF1)

REMOVAL E2D1DE7E

1. Remove the battery terminal.
2.  Remove the battery and battery tray.

3. Remove the air cleaner assembly. (see the automatic
transaxle- Removal/ installation procedures)

4. Remove the output shaft speed sensor connector.

5.  Remove the output shaft speed sensor(A).

AN
=N

SCMAT6039D

INSTALLATION  eoppasa

1. Install the new O-ring to the output shaft speed sen-
sor.

2.  Remove the output shaft speed sensor.

TORQUE:
10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

/1 CAUTION

While installing the output shaft speed sensor, do
not allow dust or other foreign particles to enter
the transaxle.

3. Check the connector for dust, dirt, or oil, then connect
the connector securel.

4. Installation is the reverse of removal.
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AT -163

TRANSAXLE OIL TEMPERATURE

SENSOR

DESCRIPTION

E7EEEEF5

Sensor type

Type : Thermister

Use available temperature :-40~160°C(-40~320°F)

Function and feature

NEINE

Detect the temperature of ATF through the thermistor which is exposed outside.
When shifting the range, it is used as the oil pressure control information.

Connector

1.Fluid temperature sensor
2.Fluid temperature sensor ground
3.UD Solenoid valve

4.2ND Solenoid valve

5.A/T battery (UD, 2ND, OD)
6.A/T battery (LR/DIR, DC)
7.VFS

8.VFS valve ground

9.DC Solenoid valve

10.RED Solenoid valve
11.LR Solenoid valve

12.0D Solenoid valve

SCMAAGO06N

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+0.06

0(32) 18.6+1.86 120(248) 0.38
20(68) 8.1 140(284) 0.25
40(104) 3.8 160(320) 0.16
60(140) 1.98

WWW.DIGITALKHODRO.COM
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AT -164 AUTOMATIC TRANSAXLE (A5HF1)

REMOVAL  e7s20ess 2. Continue to apply liquid gasket at application points
at the oil pan with @0.098in(2.5mm) thickness.

1. Remove the battery terminal.
Liquid gasket Part name : Threebond 1281B

2. Lift the vehicle.
3.  Remove the splash shield.
4. Loosen the drain plug and drain the transaxle oil.

5. Remove the oil pan. (Refer to automatic transaxle
removal in ASHF1 overhaul manual)

6. Disconnect the oil temperature sensor connector and
remove the sensor(A) from the valve body.

SCMAT6052D

3. Tighten the mounting bolt with the specified torque
after installing the oil pan.

TORQUE:
13~15Nm(1.3~1.5kgf.m, 9.4~10.8Ib-ft)

4. Install the drain plug.

SCMAT6042D

TORQUE :
40~50Nm(4.0~5.0kgf.m, 28.9~36.2lb-ft)

INSTALLATION  escorsas

: 5. Installation is the reverse of the removal.
1. Install the oil temperature sensor(A) and connect the

sensor connector.

/1% CAUTION

When connecting the oil temperature connector,
check the connector for rust, dirt, or oil, then re-
connect it.

SCMAT6042D
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -165

TRANSAXLE RANGE (TR)
SWITCH

DESCRIPTION  esesssrc

1. Type : ROTARY
Sensor tyep 2. Available temperature range : -40~150°C(-40~320°F)
3. TORQUE : 10~12Nm(1.0~1.2kgf.m, 7~8lb-ft )

Detect the position of select lever through the contact switch. It makes
starting possible in "P" and "N".

Function

1. D range
3. P range
4. N range
7. R range
8
9

. Power supply IG1
. Start circuit
10. Start circuit

SCMAAG007N

Shift lever
Terminal No. P R ¥ D

1 ®
2

3 9

4 ®

5

6

7 ®

8 e | o ®
9 ® ®

10 ®

STGAT7002L
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AT -166 AUTOMATIC TRANSAXLE (A5HF1)

REMOVAL  eoersaor 6. Remove the inhibitor switch(A) and manual control
lever(B).

1. Remove the battery terminal.

2.  Remove the battery and battery tray.

3. Remove the air cleaner assembly(Refer to the auto-
matic transaxle-Removal/installation procedures).

4. Disconnect the inhibitor switch connector(A).

SCMAT6047D

INSTALLATION  esspssae

SCMATRUSD 1 Set the inhibitor switch to the "N" position.

5.  Remove the control cable(A) from the manual control

e 2. Set the inhibitor switch control shaft to the "N" posi-

tion.

NS () L~ 3. Install the inhibitor switch and manual control lever.

i A
k TORQUE
OV A ~ Vo [/ Shaft nut; 18~25Nm(1.8~2.5kgf.m, 13.0~18.1lb-ft)

0 A
N '{l’ Q‘ ) A Bolt(2EA): 10~12Nm(1.0~1.2kgf.m, 7~8lb-ft )

\

4. Install the control cable to the manual control lever.
= A 5. Connect the inhibitor switch connector.
6. Installation is the reverse of the removal.

7. Turn the ignition switch ON after installation.
Move the shift lever from "P" range to "L" range, and
verify that the A/T gear position indicator follows the
transaxle range switch.

SCMAT6046D
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AT -167

SHIFT LEVER

CO M PO N ENTS ECC569EC

i

TORQUE : Nm (kgf.m, Ib-ft)

9~14 (0.9~1.4, 6.5~10.1)

8~12 (0.8~1.2,5.8~8.6)

2

8~12 (0.8~1.2, 5.8~8.6)

|

0
\
wd
(gé-
— 0

A

LY
v
R,

3

1. Shift lever assembly
2. Shift cable

WWW.DIGITALKHODRO.COM

3. Retainer
4. Transaxle assembly
SGHAT7020L
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AT -168 AUTOMATIC TRANSAXLE (A5HF1)

REMOVAL  eoscasze 5. Remove the shift lever assembly (A).

1. Remove the center console. (refer to Console in BD \

group) P \

2. Remove the air duct (A).

SGHAT6004D

6. Remove the retainer (A) and the nuts (B).

SGHAT6001D

3.  Remove the shift cable (A) and wire (B) from the shift
lever assembly.

SHDAT6108D

NOTE

In case, remove the crush pad and cowl cross bar.
(refer to Crush pad in BD group and Heater unitin HA

group)

7. Remove the shift cable from the transaxle assembly.
(refer to Automatic transaxle’s Removal)

SGHAT6003D
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -169

INSTALLATION  ecerercr 3. Install the sport mode connector (A).

1. Install the retainer (A) and the nuts (B).

TORQUE : 8-12Nm(0.8-1.2kgf.m, 5.8-8.6lb-ft)

SGHAT6003D

4. Install the shift cable (A) and the wire (B) to the shift
lever assembly.

SHDAT6108D

(L NOTE

In case, install the crush pad and cowl cross bar. (re-
fer to Crush pad in BD group and Heater unit in HA
group)

2. Install the shift lever assembly (A).

TORQUE: 9-14Nm(0.9-1.4kgf.m, 6.5-10.1lb-ft)

SGHAT6002D

i
/1 CAUTION

Install the shift cable to the transaxle assembly
before installing the shift cable to the shift lever
assembly.

SGHAT6004D
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AT -170 AUTOMATIC TRANSAXLE (A5HF1)

5. Install the air duct (A).

SGHAT6001D

6. Install the center console. (refer to Console in BD
group)

7. Install the shift cable to the transaxle assembly. (refer
to Automatic transaxle’s Installation)

TORQUE : 8-12Nm(0.8-1.2kgf.m, 5.8-8.6lb-ft)
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