2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

2007 TRANSMISSION
Automatic Transaxle (F21) - Veracruz
GENERAL
SPECIFICATION

GENERAL SPECIFICATIONS

Transmission type F21
Engine model Gasoline 3.8L
Driving system 2WD (4WD option)
Stall toque ratio 1.96
Stall revolution (rpm) 2279
Oil pump system Trochoid pump (Engine drive)
Ist 4.148
2nd 2.370
3rd 1.556
4th 1.155
Gear ratio 5th 0.859
6th 0.686
Reverse 3.394
Counter 0.980
Differential 3.533
Cl1 1 flange, 7 disks, 7 plates
Clutch C2 1 flange, 4 disks, 4 plates
C3 1 flange, 4 disks, 4 plates
Bl 1 band
Brake B2 2 flanges, 7 disks, 6 plates
One-way clutch F1 Roller type
) 3-way 2 solenoids [S1, S2]
Solenoid - -
Linear 6 Solenoids [SLC1, SLC2, SLC3, SLB1, SLT, SLU]
. . D 372~432 kPa
Line pressure (Idling) R 580695 kPa
Transmission oil (ATF) JWS-3309

SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS REFERENCE CHART

Number and
Name

INlustration Use
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09452-3J000
Oil seal installer

SEMATTI0SD

Installing oil seal (Transmission housing side)
(2WD)

09452-3J100
Oil seal installer

SENATT108D

Installing oil seal (Transmission case side)

09453-3J000
Oil seal installer

SENATTIOTD

Installing oil seal (Oil pump)

09459-3J000
Oil seal installer

SEMATTORD

Installing oil seal (Manual shaft)

09473-3J000

Installing oil seal (Transmission housing side)
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Oil seal installer

(4WD)

SEMATT 1090

09455-32200
Oil seal puller

Removing oil seal

LG 104

09455-21000
Bearing & gear
puller

Removing taper roller bearing

UMOEiiae

09432-33200
Plate

Supporting when removing oil seal

[REFEkFLE
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AUTOMATIC TRANSAXLE SYSTEM
DESCRIPTION
F21 FEATURES
1. Easy-to-install FF 6-speed automatic transaxle
The F21 is a compact, lightweight, next-generation electronically controlled FF 6-speed automatic
transaxle that employs a ravigneaux-type planetary gear. It employs a high-precision clutch hydraulic
control system for smooth, highly responsive gear shift feel.
2. Adoption of centrifugal hydraulic pressure cancel clutch
When the rotation of the clutch increases, centrifugal force operations on the oil inside the clutch,
hydraulic pressure increases, and the timing of clutch engagement becomes earlier. This cause, a
difference in rotation between the input shaft and the output shaft, and shift shock may occur. To solve
this, an additional chamber has been provided opposite the piston hydraulic pressure chamber. This
causes centrifugal hydraulic pressure to operate in the opposite direction with the same force as the
piston, counteracting the pressure of the piston hydraulic pressure chamber.
3. Adoption of integrated position sensor with TCU

The adoption of the integrated oil cooler has the following advantages:

1. It allows the number of parts to be decreased (the wire harness can be simplified).

2. Reliability is enhanced because there is no harness circuit between the TCU and shift position
Sensor.

OPERATION
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Rear Long pinion Front Sun gear
Front Pinion

c2 B2 F1 Counter drive gear

Rear Short pinion

Input shaft
| Front Ring gear

Rear Carrier .
E‘E\‘ Front Carrier
Rear Sun gear ': 7/ Differential gear

Rear Ring gear'{.""_".',l IAY,
SENATTOSOL
Fig. 1: Sectional View Of Automatic Transaxle
Courtesy of HYUNDAI MOTOR CO.
LIST OF OPERATING COMPONENTS
LIST OF OPERATING COMPONENTS
Clutch/Brake Operation

C1 C1 Clutch Connects front planetary carrier to rear planetary rear sun gear

C2 C2 Clutch Connects intermediate shaft to rear planetary carrier

C3 C3 Clutch Connects front planetary carrier to rear planetary middle sun gear

Bl B1 Brake Locks rear planetary middle sun gear

B2 B2 Brake Locks rear planetary carrier

F1| One-way Clutch [Locks counterclockwise rotation of rear planetary carrier

OPERATION OF COMPONENTS

OPERATION OF COMPONENTS

Shift position Solenoid (o : ON, -: OFF) Clutch Brake | One-way clutch
SLC1 | SLC2 | SLC3 | SLB1 |[S1{S2|C1|C2|C3|B1|B2 F1
P 0 0 0 0 -1 -1-1-1-1- -
R V<11 0 0 - 0 -l-1-1-1]1o 0 -
V>11 0 0 0 0 olo|-|-1|-1]-1]- -
N 0 0 0 0 - - -l -] - - -
Ist - 0 0 0 -l-lof|l-]-1-1- 0
E/GB - 0 0 0 o|loflo|-|-1]-1]o0 0
D 2nd - 0 0 - -l-lol|-]-]10] - -

3rd - 0 - 0 -l-]of|-|o]|-]-
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4th - - 0 -|-1o - - - -
Sth 0 - - -l -] - ol -] - -
6th 0 - 0 - -l -] - -lo| - -

* 1) Clutch, Brake, One-way clutch; o : Operating, -: not operating
2) Lock up control: operating only in between 3th-6th

PROCEDURE OF OPERATING EACH GEAR

1. "D"-1st gear

* Power transmission pathway [Operating components: C1, F1] Operating components:

C1, F1 (counterclockwise rotation is locked), B2 (ON when engine brake is operating)

PLANETARY GEAR UNIT DESCRIPTION

Planetary gear unit

Input, Locked, Output

Front

Input: Ring gear, Locked: Sun gear, Output: Carrier

Rear

Input: Rear sun gear, Locked: Carrier, Output: Ring gear

1. Input shaft (rotates clockwise) [same revolutions as the torque converter's turbine runner]

2. Front planetary ring gear (rotates clockwise) [same revolutions as the input shaft]

3. Front planetary pinion gear (rotates clockwise on its axis, orbits clockwise)

[because the front planetary sun gear is locked by the oil pump, it is pressed against the front
planetary ring gear and orbits the sun gear while rotating on its axis (because the front planetary
ring gear has internal gears, the rotational direction does not change)]

4. Front planetary carrier (rotates clockwise)

[reduction: same revolution as the front planetary pinion gear orbit revolution]

5. C1 -CLUTCH (rotates clockwise) [connects the front planetary carrier and the rear planetary sun

gear|

6. Rear planetary sun gear (rotates clockwise) [same revolution as the front planetary carrier]

7. Rear planetary short pinion gear (rotates counterclockwise on its axis)

[the rear planetary carrier tries to rotate counterclockwise, but the counterclockwise rotation is

locked by one-way clutch F1.]

8. Rear planetary long pinion gear (rotates clockwise on its axis)

[the rear planetary middle sun gear rotates counterclockwise (idling)]

9. Rear planetary ring gear (rotates clockwise) [the rear planetary ring gear is rotated by the rear
planetary long pinion gear (because the rear planetary ring gear has internal gears, the rotational
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10.

11.
12.

direction does not change)]

Counter drive gear (rotates clockwise) [because the rear planetary ring gear is installed on the
counter drive gear, the rotational direction and the revolution are the same as the rear planetary ring
gear]

Counter driven gear (rotates counterclockwise)
Differential ring gear (rotates clockwise)

* Engine brake

When the engine brake is operating, driving force is transmitted from the tires.

2. "D" -2nd gear

» Power transmission pathway [Operating components: C1, B1]

PLANETARY GEAR UNIT DESCRIPTION

Planetary gear unit Input, Locked, Output

Front Input: Ring gear, Locked: Sun gear, Output: Carrier

Rear Input: Rear Sun gear, Locked: Middle Sun gear, Output: Ring gear

11.

© 0 0=

Input shaft (rotates clockwise) [same revolutions as the torque converter's turbine runner]
Front planetary ring gear (rotates clockwise) [same revolution as the input shaft]
Front planetary pinion gear (rotates clockwise on its axis, orbits clockwise)

[because the front planetary sun gear is locked by the oil pump, it is pressed against the front
planetary ring gear and orbits the sun gear while rotating on its axis (because the front planetary
ring gear has internal gears, the rotational direction does not change)]

Front planetary carrier (rotates clockwise) [reduction: same revolution as the front planetary pinion
gear orbit revolution]

C1-CLUTCH (rotates clockwise) [connects the front planetary carrier and the rear planetary sun
gear]|

Rear planetary sun gear (rotates clockwise) [same revolution as the front planetary carrier]
Rear planetary middle sun gear is locked by BI-BRAKE

Rear planetary short pinion gear (rotates counterclockwise on its axis, orbits clockwise)
Rear planetary long pinion gear (rotates clockwise on its axis, orbits clockwise)

Rear planetary ring gear (rotates clockwise) [the rear planetary ring gear is rotated by the rear
planetary long pinion gear (because the rear planetary ring gear has internal gears, the rotational
direction does not change)]

Counter drive gear (rotates clockwise)

[because the rear planetary ring gear is installed on the counter drive gear, the rotational direction
and the revolution are the same as the rear planetary ring gear]
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12. Counter driven gear (rotates counterclockwise)
13. Differential ring gear (rotates clockwise)
3. "D"-3rd gear

» Power transmission pathway [Operating components: C1, C3]

PLANETARY GEAR UNIT DESCRIPTION

Planetary gear unit Input, Locked, Output
Front Input: Ring gear, Locked: Sun gear, Output: Carrier
Rear Input: Rear Sun gear, Middle Sun gear, Locked: -, Output: Ring gear|
1. Input shaft (rotates clockwise) [same revolution as the torque converter's turbine runner]

10.
11.

Front planetary ring gear (rotates clockwise) [same revolution as the input shaft]
Front planetary pinion gear (rotates clockwise on its axis, orbits clockwise)

[because the front planetary sun gear is locked by the oil pump, it is pressed against the front
planetary ring gear and orbits the sun gear while rotating on its axis (because the front planetary
ring gear has internal gears, the rotational direction does not change)]

Front planetary carrier (rotates clockwise)
[reduction: same revolution as the front planetary pinion gear orbit revolution]

C1-CLUTCH (rotates clockwise) [connects the front planetary carrier and the rear planetary sun
gear]

C3-CLUTCH (rotates clockwise) [connects the front planetary carrier and the rear planetary middle
sun gear|

Rear planetary gear assembly (rotates clockwise)

[because the rear planetary short pinion gear and the rear planetary long pinion gear are engaged,
both the pinion gears are locked due to the difference in the rotational directions, and kinematic
energy of the rear planetary sun gear and rear planetary middle sun gear is transmitted to the rear
planetary ring gear]

Rear planetary ring gear (rotates clockwise) [same revolution as the rear planetary carrier]
Counter drive gear (rotates clockwise)

[because the rear planetary ring gear is installed on the counter drive gear, the rotational direction
and the revolution are same as the rear planetary ring gear]

Counter driven gear (rotates counterclockwise)
Differential ring gear (rotates clockwise)

4. "D"-4th gear
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* Power transmission pathway [Operating components: C1, C2]

PLANETARY GEAR UNIT DESCRIPTION

Planetary gear unit Input, Locked, Output
Front Input: Ring gear, Locked: Sun gear, Output: Carrier
Rear Input: Rear Sun gear, Carrier, Locked: -, Output: Ring gear
1. Input shaft (rotates clockwise) [same revolution as the torque converter's turbine runner]

ARSI

Front planetary ring gear (rotates clockwise) [same revolution as the input shaft]
Front planetary pinion gear (rotates clockwise on its axis, orbits clockwise)

[because the front planetary sun gear is locked by the oil pump, it is pressed against the front
planetary ring gear and orbits the sun gear while rotating on its axis (because the front planetary
ring gear has internal gears, the rotational direction does not change)]

Front planetary carrier (rotates clockwise)
[reduction: same revolution as the front planetary pinion gear orbit revolution]

CI-CLUTCH (rotates clockwise) [connects the front planetary carrier and the rear planetary sun
gear|

Intermediate shaft (rotates clockwise) [same revolution as the input shaft]]
C2-CLUTCH (rotates clockwise) [same revolution as the intermediate shaft]
Rear planetary carrier (rotates clockwise) [same revolution as the intermediate shaft]

Rear planetary short pinion gear (rotates clockwise on its axis, orbits clockwise) [because the rear
planetary carrier rotates faster than the rear planetary sun gear]

10. Rear planetary long pinion gear (rotates counterclockwise on its axis, orbits clockwise)

11. Rear planetary ring gear (rotates clockwise)
[because the rear planetary long pinion gear's rotation is subtracted from the rear planetary carrier
revolution, the rear planetary ring gear revolution is slower than those of the rear planetary carrier]

12. Counter drive gear (rotates clockwise)
[because the rear planetary ring gear is installed on the counter drive gear, the rotational direction
and the revolution is the same as the rear planetary ring gear]

13. Counter driven gear (rotates counterclockwise)

14. Differential ring gear (rotates clockwise)

5. "D"-5th gear

* Power transmission pathway [Operating components: C2, C3]

PLANETARY GEAR UNIT DESCRIPTION
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6.

Planetary gear unit Input, Locked, Output

Front Input: Ring gear, Locked: Sun gear, Output: Carrier

Rear Input: Carrier, Middle Sun gear, Locked: -, Output: Ring gear

10.

11.

12.

13.
14.

Input shaft (rotates clockwise) [same revolutions as torque converter's turbine runner]
Front planetary ring gear (rotates clockwise) [same revolution as the input shaft]
Front planetary pinion gear (rotates clockwise on its axis, orbits clockwise)

[because the front planetary sun gear is locked by the oil pump, it is pressed against the front
planetary ring gear and orbits the sun gear while rotating on its axis (because the front planetary
ring gear has internal gears, the rotational direction does not change)]

Front planetary carrier (rotates clockwise)
[reduction: same revolution as the front planetary pinion gear orbit revolution]

C3-CLUTCH (rotates clockwise) [connects the front planetary carrier and the rear planetary middle
sun gear|

Rear planetary middle sun gear (rotates clockwise)

[same revolution as C3-CLUTCH (decelerates by the front planetary gear, so the revolutions are
slower than the input shaft)]

Intermediate shaft (rotates clockwise) [same revolution as the input shaft]
C2-CLUTCH (rotates clockwise) [same revolution as the intermediate shaft]
Rear planetary carrier (rotates clockwise) [same revolutions as intermediate shaft]
Rear planetary long pinion gear (rotates clockwise on its axis, orbits clockwise)

[because the rear planetary carrier rotates faster than the rear planetary middle sun gear, the rear
planetary middle pinion gear is pushed out by the speed difference, and orbits clockwise while
rotating clockwise on its axis.]

Rear planetary ring gear (rotates clockwise)

[because the rear planetary long pinion gear's rotation is added to the rear planetary carrier
revolutions, rear planetary ring gear revolution is faster than those of the rear planetary carrier]

Counter drive gear (rotates clockwise)

[because the rear planetary ring gear is installed on the counter drive gear, the rotational direction
and revolution is the same as the rear planetary ring gear]

Counter driven gear (rotates counterclockwise)
Differential ring gear (rotates clockwise)

"D"-6th gear
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* Power transmission pathway [Operating components: B1, C2]

PLANETARY GEAR UNIT DESCRIPTION
Planetary gear unit Input, Locked, Output
Front -
Rear Input: Carrier, Locked: Middle Sun gear, Output: Ring gear

Input shaft (rotates clockwise) [same revolution as the torque converter's turbine runner]
Intermediate shaft (rotates clockwise) [same revolution as the torque converter's turbine runner]
B1-BRAKE [locks the rear planetary middle sun gear]

C2-CLUTCH [connects the intermediate shaft and the rear planetary carrier]

Rear planetary carrier (rotates clockwise) [same revolution as the intermediate shaft]

A e

Rear planetary long pinion gear (rotates clockwise on its axis, orbits clockwise)
[because the rear planetary middle sun gear is locked, it is always in a speed increasing condition]
7. Rear planetary ring gear (rotates clockwise)

[because the rear planetary long pinion gear's rotation is added to the rear planetary carrier
revolution, the rear planetary ring gear revolution is faster than those of the rear planetary carrier]

8. Counter drive gear (rotates clockwise)

[because the rear planetary ring gear is installed on the counter drive gear, the rotational [because
the rear planetary ring gear is installed on the counter drive gear, the rotational

9. Counter driven gear (rotates counterclockwise)
10. Differential ring gear (rotates clockwise)
7. "R"-Reverse gear

* Power transmission pathway [Operating components: C3, B2]

PLANETARY GEAR UNIT DESCRIPTION

Planetary gear unit Input, Locked, Output
Front Input: Ring gear, Locked: Sun gear, Output: Carrier
Rear Input: Middle Sun gear, Locked: Carrier, Output: Ring gear

1. Input shaft (rotates clockwise) [same revolution as the torque converter's turbine runner]
Front planetary ring gear (rotates clockwise) [same revolution as the input shaft]
3. Front planetary pinion gear (rotates clockwise on its axis, orbits clockwise)

[because the front planetary sun gear is locked by the oil pump, it is pressed against the front
planetary ring gear and orbits the sun gear while rotating on its axis (because the front planetary
ring gear has internal gears, the rotational direction does not change)]
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Front planetary carrier (rotates clockwise)
[reduction: same revolution as the front planetary pinion gear orbit revolution]

C3-CLUTCH (rotates clockwise) [connects the front planetary carrier and the rear planetary middle
sun gear|

Rear planetary middle sun gear (rotates clockwise)

[same revolutions as the C3-CLUTCH (rotates slower than the input shaft)]

7. B2-BRAKE [locks the rear planetary carrier]

10.

11.
12.

Rear planetary long pinion gear (rotates counterclockwise)

. Rear planetary ring gear (rotates counterclockwise)

[the rear planetary ring gear is rotated by the rear planetary long pinion gear (because the rear
planetary ring gear has internal gears, the rotational direction does not change)]

Counter drive gear (rotates counterclockwise)

[because the rear planetary ring gear is installed on the counter drive gear, the rotational direction
and revolution are the same as the rear planetary ring gear]

Counter driven gear (rotates clockwise)
Differential ring gear (rotates counterclockwise)

INSPECTION AND ADJUSTMENT

PROCEDURE OF ATF LEVEL CONFIRMING

1. Remove the filler plug (A) and the O-ring by using Torx wrench (T55) then add 400cc of ATF from the
oil filling hole.

NOTE: In case, remove the air cleaner assembly.
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N

SEMATTIEID

Fig. 2: Identifying Filler Plug And O-Ring
Courtesy of HYUNDAI MOTOR CO.

Start the engine.

3. Shift from "P" to "D", then from "D" to "P", keeping each shift position "N", "R" more than 2 seconds
with foot braking.

Repeat 2 times above procedure "3".

5. Remove the overflow plug (A) and the O-ring by using Torx wrench (T40) when ATF temperature on
CAN signal rises up to 50~60°C at stabilized idle speed condition.

SENATTOROD

Fig. 3: Identifying Overflow Plug And O-Rin
Courtesy of HYUNDAI MOTOR CO.

6. Oil level is correct if ATF drain volume is in the range in the figure below.
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SENATTOMAL

Fig. 4: ATF Temperature On CAN Signal Graph

Courtesy of HYUNDAI MOTOR CO.

7. If the thin oil stream becomes drop by drop, fix the overflow plug with a new O-ring.

O-ring size: inner dia.-6.07mm, thickness-1.78mm

8. Tighten the overflow plug by using Torx (T40) wrench with the specified torque.

TORQUE : 6-9 Nm (0.6-0.9 kgf.m, 4.3-6.5 Ib.ft)

9. Fix the filler plug with a new O-ring.

O-ring size: inner dia.-15.41 mm, thickness-2.21mm

10. Tighten the filler plug by using Torx (T55) wrench with the specified torque.

TORQUE : 24-56 Nm (2.4-5.6 kgf.m, 17.4-40.5 Ib.ft)

PROCEDURE OF ATF LEVEL ADJUSTING

1. Park the vehicle on a flat road and lock the tires.
2. Shift the shift lever to the "P" range.
3. Remove the overflow plug (A) and the O-ring by using a torx wrench (T40).
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SENATTOE0D

Fig. 5: Identifying Overflow Plug And O-Ring
Courtesy of HYUNDAI MOTOR CO.

4. Remove the filler plug (A) and the O-ring by using a torx wrench (T55).

NOTE: In case, remove the air cleaner assembly.

SEMATTIED

Fig. 6: Identifying Filler Plug And O-Ring
Courtesy of HYUNDAI MOTOR CO.

Check if ATF drops from the overflow hole. If ATF does not drop, add ATF until it drops.
Fix the overflow plug with the used O-ring by using Torx wrench (T40).

Add 600cc of ATF from the oil filling hole.

Coat the new O-ring with ATF, and install it to the filler plug.

® =N w»

O-ring size: inner dia.-15.41 mm, thickness-2.21 mm

9. Tighten the filler plug by using Torx (T55) wrench with the specified torque.
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TORQUE : 24-56 Nm (2.4-5.6 kgf.m, 17.4-40.5 1b.ft)

10. Start the engine.
11. Raise ATF temperature on CAN signal up to 50~60°C at stabilized idle speed condition.

12. Shift from "P" to "D", then from "D" to "P", keeping each shift position "N", "R" more than 2 seconds
with foot braking.

13. Repeat 2 times above procedure "3".

14. Remove the overflow plug and the O-ring by using Torx wrench (T40).

15. Check If the thin oil stream becomes drop by drop when ATF temperature on CAN signal is at 50~60°C.
16. Coat the new O-ring with ATF, and install it to the overflow plug.

O-ring size: inner dia.-15.41mm, thickness-2.21 mm
17. Tighten the overflow plug by using Torx (T40) wrench with the specified torque.

TORQUE : 6-9 Nm (0.6-0.9 kgf.m, 4.3-6.5 Ib.ft)

NOTE: Be sure to wipe off spilled ATF completely after tightening the overflow
plug.

OIL SEAL (MANUAL VALVE LEVER) REPLACEMENT

1. Remove the TCU. (refer to REMOVAL)

CAUTION: Be careful not to damage the terminals.

2. Using a screwdriver, remove the oil seal (A).

CAUTION: o Tape the screwdriver tip before use.
o Be careful not to damage the transmission case.
o Be careful not to damage the manual valve lever.
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Fig. 7: Removing Qil Seal
Courtesy of HYUNDAI MOTOR CO.

3. Using the special tool (09459-3J000) and a hammer, install the new oil seal to the T/A case.
Specification: 0+0.4/-0.3mm

(From end of transmission case)

CAUTION: Be careful not to damage the oil seal.

Fig. 8: Installing Oil Seal To T/A Case
Courtesy of HYUNDAI MOTOR CO.

4. Install the TCU. (refer to INSTALLATION)

OIL SEAL (OIL PUMP) REPLACEMENT
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Drain the ATF by removing the overflow plug and the filler plug.
Remove the transmission (refer to AUTOMATIC TRANSAXLE'S REMOVAL)
Take off the torque converter assembly from the transmission.

b N

Using the special tool (09455-32200), remove the oil seal (A) from the oil pump assembly.

CAUTION: Be careful not to damage the bushing on the oil pump body.

SENATTOR4D

Fig. 9: Identifying Qil Seal And Oil Pump Assembly
Courtesy of HYUNDAI MOTOR CO.

5. Using the special tool (09453-3J000) and a hammer, install the new oil seal to the oil pump body.

Specification: 0+0.2 mm (From end of oil pump)

08453-3000

SENATTORED

Fig. 10: Installing Qil Seal To Oil Pump Body
Courtesy of HYUNDAI MOTOR CO.

6. Using a screwdriver, position the drive gear on the oil pump assembly in the center. Then install the
torque converter assembly on the transmission.
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CAUTION: Be careful not to damage the oil seal.

7. Check that the torque converter assembly is installed properly.
Specification: approx.9.4 mm

(From end of transmission housing)

/2

SENATTOREM

Fig. 11: Checking Torque Converter Assembly
Courtesy of HYUNDAI MOTOR CO.

8. Install the transmission. (refer to AUTOMATIC TRANSAXLE'S INSTALLATION)
9. Refill the ATF. (refer to PROCEDURE OF ATF LEVEL ADJUSTING)

OIL SEAL (TRANSMISSION CASE SIDE) REPLACEMENT

1. Drain the ATF by removing the overflow plug and the filler plug.
2. Disconnect the left drive shaft assembly, (refer to DRIVESHAFT )

3. Insert a screwdriver between the differential case and the oil seal lip and pry the screwdriver to remove
the oil seal.

CAUTION: o Tape the screwdriver tip before use.
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o Be careful not to damage the transmission case.
o Be careful not to damage the differential case.

4. Using the specified tool (09452-3J100) and a hammer, install the new oil seal to the T/A case.
Specification: 2.5+0.5 mm (From end of transmission case)

CAUTION: Be careful not to damage the oil seal.

SEMATTORTD

Fig. 12: Installing Oil Seal To T/A Case
Courtesy of HYUNDAI MOTOR CO.

5. Connect the left drive shaft assembly, (refer to DRIVE-SHAFT )
6. Refill the ATF. (refer to PROCEDURE OF ATF LEVEL ADJUSTING)

OIL SEAL (TRANSMISSION HOUSING SIDE) REPLACEMENT

1. Drain the ATF by removing the overflow plug and the filler plug.

2. Disconnect the right drive shaft assembly, (refer to DRIVESHAFT )

3. In case of 4WD, remove the transfer case assembly, (refer to TRANSFER CASE'S REMOVAL)
4

. Insert a screwdriver between the differential case and the oil seal lip and pry the screwdriver to remove
the oil seal.

CAUTION: | Tape the screwdriver tip before use.
o Be careful not to damage the transmission housing.
o Be careful not to damage the differential case.

5. Using the specified tool (09452-3J000[2WD] or 09473-3J000[4WD]) and a hammer, install the new oil
seal to the transmission housing.
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Specification: (From end of transmission housing)

18.0+0.5mm (2WD), 23.1+0.5mm (4WD)

CAUTION: Be careful not to damage the oil seal.

=

18.0 % 05mm 23,17 05mm '

SENATTIESD

Fig. 13: Identifyving Qil Seal To Transmission Housing
Courtesy of HYUNDAI MOTOR CO.

6. In case of 4WD, install the transfer case assembly, (refer to TRANSFER CASE'S INSTALLATION)
7. Connect the right drive shaft assembly, (refer to DRIVE-SHAFT )
8. Refill the ATF. (refer to PROCEDURE OF ATF LEVEL ADJUSTING)

TROUBLESHOOTING
HOW TO PERFORM N POSITION LEARNING

If the automatic transmission or the TCU is replaced, be sure to initialize the learned values and perform N
position learning.

1. Stop the vehicle by shifting the shift lever to the P range and chock the tires. Turn the ignition switch to
the ON position

CAUTION: Check that the vehicle Is stationary before operation.
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2. Release the shift lock, and shift the shift lever to the N range.
3. Check that the TCU N position mark is correct.
4. Check that the N position is correctly displayed on the High-Scan Pro.

CAUTION: The command cannot be input unless the ignition switch is on, the
shift lever is in the N range, the engine is stopped, and the vehicle
speed is 0 km/h.

o Input NG is indicated: Check again that the N position mark is
correct. If it is incorrect, adjust it.

o Input OK is indicated: Turn the ignition switch off after releasing
the shift lock and shift the shift lever to the P range. Turn the
ignition switch on after 5 seconds.

5. Shift the shift lever from the P to the D position, then check that the indicator displays the correct
position.

o Display is correct: Check the trouble code.
o Display is incorrect: Perform the initial learning.

HOW TO PERFORM INITIAL LEARNING

If the automatic transmission or the TCU are replaced, or the TCU software is overwritten, be sure to initialize
the learned values and perform initial learning.

1. Warm-up
Raise the ATF temperature by leaving the vehicle idling or performing a city drive. Check the ATF

temperature using the special tester and make sure it is between 66 and 110°C. If the oil temperature is
outside this range, work to bring it inside the range.

CAUTION: Do not attempt to raise the oil temperature by stalling the engine.

NOTE: If the oil temperature is not between 66 and 110°C, initial learning cannot
be performed. Before learning, check for shift shock or variable speed
shock.

2. Garage shift learning
With the vehicle stationary, depress the brake and keep the shift lever in N for 3 seconds. Then, shift from
N into D, and maintain this condition for 3 seconds. Repeat this procedure 5 times. Then repeat 5 times in

the same way for R.

3. Gear shift control learning
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In D, with the throttle opening angle between 25 and 35%, drive until 6th gear and a vehicle speed of 110
km/h or higher is reached. Then, release the accelerator pedal and coast, and bring the vehicle to a stop
within 60 seconds. Repeat this procedure 10 times.

4. Check learning results

Check that variable speed shock and shift shock have decreased compared to the conditions before
learning.

INSPECTION CHART FOR DIAGNOSIS TROUBLE CODES (DTC)

INSPECTION CHART FOR DIAGNOSIS TROUBLE CODES
No. Code Items MIL

1 P0601 Internal Control Module .
Memory Check Sum
Error

2 P0603 Internal Control Module .
Keep Alive Memory
(KAM) Error

3 P0604 Internal Control Module .
Random Access Memory
(RAM) Error

4 P0706 Transmission Range .
Sensor Circuit
Range/Performance
5 P0707 Transmission Range .
Sensor Circuit Low Input

6 P0708 Transmission Range .
Sensor Circuit High Input

7 P0711 Transmission Fluid .
Temperature Sensor "A"
Circuit
Range/Performance

8 P0712 Transmission Fluid .
Temperature Sensor "A"
Circuit Low Input

9 P0713 Transmission Fluid .
Temperature Sensor "A"
Circuit High Input

10 P0717 Input/Turbine Speed .
Sensor "A" Circuit No
Signal

11 P0722 Output Speed Sensor .
Circuit No Signal

12 P0729 Gear 6 Incorrect Ratio .
13 P0730 Incorrect Gear Ratio .
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14 P0731 Gear 1 Incorrect Ratio .

15 P0732 Gear 2 Incorrect Ratio .

16 P0733 Gear 3 Incorrect Ratio .

17 P0734 Gear 4 Incorrect Ratio .

18 P0735 Gear 5 Incorrect Ratio .

19 P0741 Torque Converter Clutch .
Circuit Stuck Off

20 P0742 Torque Converter Clutch .
Circuit Stuck On

21 P0780 Shift Error .

22 P0882 TCM Power Input Signal -
Low

23 P0883 TCM Power Input Signal -
High

24 P0942 Neutral Condition at D .
Range-Valve stick
(SLCI)

25 P0961 Pressure Control .
Solenoid "A" Control
Circuit
Range/Performance
(SLT)

26 P0962 Pressure Control .
Solenoid "A" Control
Circuit Low (SLT)

27 P0963 Pressure Control .
Solenoid "A" Control
Circuit High (SLT)

28 P0973 Shift Solenoid "A" .
Control Circuit Low (S1
Solenoid)

29 P0974 Shift Solenoid "A" .
Control Circuit High (S1
Solenoid)

30 P0976 Shift Solenoid "B" .
Control Circuit Low (S2
Solenoid)

31 P0977 Shift Solenoid "B" .
Control Circuit High (S2
Solenoid)

32 P0978 Shift Solenoid "C" .
Control Circuit
Range/Performance
(SLCI)

33 P0979 Shift Solenoid "C" .
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Control Circuit Low
(SLC1)

34 P0980 Shift Solenoid "C" .
Control Circuit High
(SLC1)

35 P0981 Shift Solenoid "D" .
Control Circuit

Range/Performance
(SLC2)

36 P0982 Shift Solenoid "D" .
Control Circuit Low
(SLC2)

37 P0983 Shift Solenoid "D" .
Control Circuit High
(SLC2)

38 P0984 Shift Solenoid "E" .
Control Circuit

Range/Performance
(SLC3)

39 P0985 Shift Solenoid "E" .
Control Circuit Low
(SLC3)

40 P0986 Shift Solenoid "E" .
Control Circuit High
(SLC3)

41 P0997 Shift Solenoid "F" .
Control Circuit

Range/Performance
(SLB1)

42 P0998 Shift Solenoid "F" .
Control Circuit Low
(SLBI)

43 P0999 Shift Solenoid "F" .
Control Circuit High
(SLB1)

44 P1750 Wheel Speed Front Left .
Signal Undefined

45 P1751 Wheel Speed Front Right .
Signal Undefined

46 P1752 Wheel Speed Rear Left .
Signal Undefined

47 P1753 Wheel Speed Rear Right .
Signal Undefined

48 P1760 "Valve Stick (SLC3 -
Stick) - Neutral Condition
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at R range

49 P2762

Torque Converter Clutch
Pressure Control
Solenoid Control Circuit
Range/Performance
(SLU)

50 P2763

Torque Converter Clutch
Pressure Control
Solenoid Control Circuit
High (SLU)

51 P2764

Torque Converter Clutch
Pressure Control
Solenoid Control Circuit
Low (SLU)

52 U0o001

High Speed CAN
Communication Bus

53 U0100

Lost Communication
With ECM/PCM "A"

54 uo0121

Lost Communication
With Anti-Lock Brake
System (ABS) Control
Module

55 uo0122

Lost Communication
With Electronic Control
Suspension (ESP)
Module

DTC P0601 EEPROM-CHECK SUM ERROR

COMPONENT LOCATION

Fig. 14: Identifying Control Module Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

SEMATTZ01D
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This method is for fault detection in order to maintain for optimum condition.
DTC DESCRIPTION

TCU set this code, When input data is not available or ROM I.D is changed.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the changes of signal
e 6V < Battery voltage < 15.5V

e System is normal
Threshold value e Stuck signal e TCM

Diagnostic Time e More than 0.1 sec x more than 2times

Enable Conditions

Fail Safe e Self learning control is inhibited

e Locked in 3rd gear

COMPONENT INSPECTION

Ignition "ON" & Engine "OFF".

Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.

IG OFF <-->1G ON (Repeat 2~3 times), and then Monitor the "DTC"
Is DTC Re-displayed?

ANl A

YES:

o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is
corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

o 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. And Go to COMPONENT INSPECTION
procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR

sabado, 28 de enero de 2023 11:51:18 p. m. Page 27 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

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

Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0603 EEPROM AND CONFIGURATION-DATA SET ERROR
COMPONENT LOCATION
Refer to DTC P0601.
GENERAL DESCRIPTION
This method is for fault detection in order to maintain for optimum condition.
DTC DESCRIPTION
TCU set this code, When input data is not available or ROM I.D is changed.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy
Enable Conditions ¢ "IGKEY" ON

Check the communication

Threshold value ¢ Different value of RAM calculated with EEPROM ¢« TCM
Diagnostic Time e Detected more than I1time
Fail Safe e Use the initial value of EEPROM
COMPONENT INSPECTION

Refer to DTC P0601.

VERIFICATION OF VEHICLE REPAIR
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Refer to DTC P0601.

DTC P0604 INTERNAL CONTROL MODULE RANDOM ACCESS MEMORY (RAM) ERROR
COMPONENT LOCATION

Refer to DTC P0601.

GENERAL DESCRIPTION

This method is for fault detection in order to maintain for optimum condition.

DTC DESCRIPTION

TCU set this code, When input data is not available or ROM 1.D is changed.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy e Check the communication
Enable Conditions e "IGKEY" ON
Threshold value e When the Detected abnormal data from RAM e TCM
Diagnostic Time e Detected more than 1time
Fail Safe o Locked in 3rd gear
COMPONENT INSPECTION

Refer to DTC P0601.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0601.

DTC P0706 TRANSMISSION RANGE SENSOR CIRCUIT RANGE/PERFORMANCE

COMPONENT LOCATION
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Fig. 15: [Identifving Control Module Location]
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

The Transaxle Range Switch sends the shift lever position information to the TCM (PCM) using hall-sensor
signal. The TCM (PCM) judges the shift lever position by reading all signals, for the Transaxle Range Switch,
simultaneously.

DTC DESCRIPTION
The TCU set this code, When the signal is stuck from shift lever switch.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy o Detect signal of change

e 6V < Battery voltage < 15.5V
e System is normal

Enable Conditions

Threshold value ¢ Detect stuck signal e TCU
Diagnostic Time e More than 0.1 sec x more than 2times
Fail Safe o Self lear.mng control is inhibited
e Locked in 3rd gear
SIGNAL WAVEFORM
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Voltage .
Position
sensor 1

Position
sensor 2

P R N D Angle

SENATT203L

Fig. 16: A\T Signal Waveform Graph
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

Connect scantool to data link connector (DLC).

Ignition "ON" & Engine "OFF".

Monitor the "SELECT LEVER SWITCH and SHIFT GEAR POSITION" parameter on the scan tool.
Shift selector lever from "P" range to "D" range.

b N
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Fig. 17: Scan Tool Display - "SELECT LEVER SWITCH And SHIFT GEAR POSITION"

Courtesy of HYUNDAI MOTOR CO.

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

YES:
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o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "COMPONENT INSPECTION" procedure.

COMPONENT INSPECTION
1. Ignition "ON" & Engine "OFF".
2. Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.
3. Using a scantool, Clear DTC.
4. 1G OFF <->IG ON (Repeat 2~3 times), and then Monitor the "DTC"
5. Is DTC Re-displayed?

YES:

¢ Substitute with a known-good PCM/TCM and check for proper operation. If the problem is
corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

o 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. And Go to COMPONENT INSPECTION
procedure.
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NOTE:

When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and

'HOW TO PERFORM INITIAL LEARNING’)

VERIFICATION OF VEHICLE REPAIR

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

b=

YES:

Using a scantool, Clear DTC.

Are any DTCs present ?

Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.

Operate the vehicle within DTC Enable conditions in General information.

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:

¢ System performing to specification at this time.

DTC P0707 TRANSAXLE RANGE SWITCH - LOW INPUT

COMPONENT LOCATION

Refer to DTC P0706.

GENERAL DESCRIPTION

Refer to DTC P0706.

DTC DESCRIPTION

The TCU set this code, When detected lower voltage than standard value from shift lever switch.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item

Detecting Condition Possible cause

DTC Strategy

Check the voltage range

Enable Conditions

6V < Battery voltage < 15.5V
System is normal

o TCU

Threshold value

Voltage of Position sensor 1,2 <0.127V

Diagnostic Time

More than 0.1 sec x more than 2times
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Fail Safe

o Self learning control is inhibited
e Locked in 3rd gear

SIGNAL WAVEFORM

Refer to DTC P0706.

MONITOR SCANTOOL DATA

Refer to DTC P0706.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0706.

COMPONENT INSPECTION

Refer to DTC P0706.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0706.

DTC P0708 TRANSAXLE RANGE SWITCH - HIGH INPUT
COMPONENT LOCATION

Refer to DTC P0706.

GENERAL DESCRIPTION

Refer to DTC P0706.

DTC DESCRIPTION

The TCU set this code, When detected higher voltage than standard value from shift lever switch.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy o Check the voltage range
Enable Conditions e 6V < Battery voltage < 15.5V
e System is normal o TCU
Threshold value e Voltage of Position sensor 1, 2 > 4.87V
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Diagnostic Time e More than 0.1 sec x more than 2times
Fail Safe e Self learning control is inhibited
e Locked in 3rd gear
SIGNAL WAVEFORM

Refer to DTC P0706.

MONITOR SCANTOOL DATA

Refer to DTC P0706.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0706.

COMPONENT INSPECTION

Refer to DTC P0706.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0706.

DTC P0711 TRANSAXLE FLUID TEMPERATURE SENSOR RATIONALITY

COMPONENT LOCATION

SENATTZO5L

Fig. 18: Identifying ATF Sensor Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

The automatic TRANSAXLE fluid (ATF) temperature sensor is installed in the Valve Body. This sensor uses a
thermistor whose resistance changes according to the temperature changes. The TCM supplies a 5V reference
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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

This DTC code is set when the ATF temperature output voltage is not changed for 15minutes. The TCM
regards the ATF temperature as fixed at a value of 80°C (176°F).

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy o Check the voltage range
¢ Engine speed > 400rpm

e 10.2V < Battery voltage < 15.5V
Enable Conditions e System is normal

e 200°C > ATF Temperature > -43°C
o Shift lever switch = normal

o Faulty in harness.
e Faulty in ATF sensor
e Faulty in TCU

Threshold value e Be not changed ATF temperature
Diagnostic Time e More than 15 minutes
Fail Safe ¢ Self learning control is inhibited.

e Locked in 3rd gear

SPECIFICATION

TEMPERATURE SPECIFICATIONS

ATF temperature [°C (°F)] Resistance (Kohms)
10 (50) 5.62~731
25(77) 3.5
110 (230) 0.22 ~0.27
SCHEMATIC DIAGRAM
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Fig. 19: Automatic/Transaxle - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

1. Connect scantool to data link connector (DLC).
. Engine "ON".
3. Monitor the "OIL TEMPERATURE SENSOR" parameter on the scan tool.

Specification : Increasing Gradually

@ Current Data - =
(selective Display #)( Fullist  #)( Grapn  #)( items List | ResetMinMax ][ Record ) stop #)( vss ]
o M i e e TR S g o il
Eﬂii TE-I-1-t|]Elaillr8 Sensor 186.8 'F

FIG.1) Normal
SENATTNTH

Fig. 20: Scan Tool Display - "OIL TEMPERATURE SENSOR"
Courtesy of HYUNDAI MOTOR CO.

4. Does "OIL TEMPERATURE SENSOR" follow the reference data?
YES:

o 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,

sabado, 28 de enero de 2023 11:51:18 p. m. Page 38 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited

2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

poor connection, bending, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" 1G KEY "OFF".
2. Remove the TCU.
3. Perform the continuity test between ATF sensor terminal and chassis-ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
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3. Measure the resistance for "TRANSAXLE FLUID TEMPERATURE SENSOR".
Specification : Refer to a table

TEMPERATURE SPECIFICATIONS

ATF temperature [°C (°F)]|Resistance (Kohms)
10 (50) 5.62 ~7.31
25 (77) 3.5
110 (230) 0.22 ~0.27

4. Is resistance within specifications?
YES:

o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is
corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0712 FLUID (OIL) TEMPERATURE SENSOR CIRCUIT - LOW
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COMPONENT LOCATION

Refer to DTC P0711.

GENERAL DESCRIPTION
Refer to DTC P0711.

DTC DESCRIPTION

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

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition

Possible cause

DTC Strategy e Check the voltage range

¢ Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V

e System is normal

e Faulty in harness.

Threshold value e ATF temperature > 200°C

e Faulty in ATF sensor

Diagnostic Time e More than 30times x more than 10seconds

e Faulty in TCU

Fail Safe o Self learning control is inhibited.

e Locked in 3rd gear

SPECIFICATION

Refer to DTC P0711.
SCHEMATIC DIAGRAM
Refer to DTC P0711.
MONITOR SCANTOOL DATA

Refer to DTC P0711.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0711.

SIGNAL CIRCUIT INSPECTION
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Refer to DTC P0711.

COMPONENT INSPECTION

Refer to DTC P0711.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0711.

DTC P0713 FLUID (OIL) TEMPERATURE SENSOR CIRCUIT - HIGH

COMPONENT LOCATION

Refer to DTC P0711.

GENERAL DESCRIPTION

Refer to DTC P0711.

DTC DESCRIPTION

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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the voltage range
e Engine speed > 400rpm

e 10.2V < Battery voltage < 15.5V
Enable Conditions ° System is normal

e Engine coolant temp. > 50°C « Faulty in harness.

e Faulty in ATF sensor
e Faulty in TCU

e Shift lever switch = normal
Threshold value e ATF temperature < -43°C
Diagnostic Time e More than 30times x more than 10 seconds

e Self learning control is inhibited.

Fail Safe

e Locked in 3rd gear

SPECIFICATION

Refer to DTC P0711.
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SCHEMATIC DIAGRAM

Refer to DTC P0711.

MONITOR SCANTOOL DATA

Refer to DTC P0711.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0711.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P0711.

COMPONENT INSPECTION

Refer to DTC P0711.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0711.

DTC P0717 INPUT SPEED SENSOR CIRCUIT - NO SIGNAL

COMPONENT LOCATION

Speed sensor (MIN)

SENATIIIL

Fig. 21: Identifying Input Speed Sensor Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

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.
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DTC DESCRIPTION

The TCM sets this code if an output pulse-signal is not detected, from the input speed sensor, when the Output
pulse signal is detected over the 24 pulse. The Fail-Safe function will be set by the TCM if this code is detected.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy e Check the speed range
¢ Engine speed > 400rpm
e 10.2V < Battery voltage < 15.5V
Enable )
Conditions * System s normal « Faulty INPUT SPEED
e TCU communication = normal SENSOR
o Shift lever switch = normal e Faulty PCM/TCM
Threshold e To detect no pulse while detecting output e Signal circuit is open or
value revolution sensor signal 24 pulses short
Diagnostic )
Time e More than 500times x more than 1 sec
Fail Safe o Sclf lea@lng control is inhibited
e Locked in 3rd gear

SCHEMATIC DIAGRAM

TCU
(2] ON/START

|

Memory Power

A GMND

Input speed sensor +

..E
“,‘-

O

Input speed sensor

Input speed sensor -

Al. Memory Power
AZ. GND
A11, ON/START

B12. Input speed sensor +
B13. Input spead sensar -

SEMATTN2L

Fig. 22: Input Speed Sensor - Schematic Diagram
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Courtesy of HYUNDAI MOTOR CO.
MONITOR SCANTOOL DATA

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

®' Current Data =)
(selective Display #)( Funlist ) Grapn  ¢)( nems List )( Reset MinMax. ) Record ) stop ¢)( vss J
Sensor Name e ‘Jnlue Unit 2 :
Hinput Speed[PG-A) 680 APM
[F Engine Speed 699 RAPM
[ Select Lever Switch PN -
EI Shift Gear Position PNR - bd |
FIG.1)
& Current Data (=)

(seectveDisplay ¢)(  Fulust  #)( Graph  #)( items List ][Rasmmmrwax][ Record ][ Stop ¢][ VsS

Sensor Name Value | Unit J j

Elnput Speeﬂ[PG-Al 791 RPM

[ Engine Speed : 834  RPM

Select Lever Switch R -

[4] Shift Gear Position ; P.NR - : |
® | Current Data =)

[Safectvamsplaya[_ Full List o}[ Graph ﬂ[ tems List |( ResetMinMax. ) Recod ) stop #)( wvss

)
Sensor Name L T T ] g S S T j

[ Input Specd[PG-A) 862 RAPM
[l Engine Specd 900 RPM
Select Lever Switch D - :
[# Shift Gear Position 1 - Fr e G|

& ! Current Data (=]
(selective Display #)(  Fuilist  ¢)(  Graph  #)( hems List ) ResetMinMax |( Record )( stop ¢)[ vss ]
Sensor Name f \r‘alu:| Unit | %
Flinput Speed(PG-A] . 2097 RPM
[l Engine Speed 2098 RPM
[FSelect Lever Switch S
[ Shift Gear Position T T |
FIG.1) "F,N" Range FIG.3) "D" range Viehicle speed = 0
FIG.2) "R" Range FIG.4) "D range 6th gear

SENATTZ213M

Fig. 23: Scan Tool Display - "INPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.
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5. Does "Input speed sensor" follow the reference data?
YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" 1G KEY "OFF".
2. Remove the TCU.
3. Perform the continuity test between "INPUT SPEED SENSOR" sensor terminal and chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:
e 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.

sabado, 28 de enero de 2023 11:51:18 p. m. Page 46 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited

2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

NO:

e Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scan tool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Is resistance within specification ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.
DTC P0722 OUTPUT SPEED SENSOR CIRCUIT - NO SIGNAL

COMPONENT LOCATION

Speed sensor (8P)

SEMATTZ14L

Fig. 24: Identifying Output Speed Sensor Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION
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The Output Speed Sensor outputs pulse-signals according to the revolutions of the output shaft of the
transmission. The Output Speed Sensor is installed inside transmission. This value, together with the throttle
position data, is mainly used to decide the optimum gear position.

DTC DESCRIPTION

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. The TCM will initiate the fail safe function if this code is

detected.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy e Check the speed range
e Engine speed > 400rpm
e 10.2V < Battery voltage < 15.5V
Enable Svstem i 1
cp e System is norma
Conditions s e « Faulty OUTPUT SPEED
e TCU communication = normal SENSOR
o Shift lever switch = normal « Faulty PCM/TCM
Threshold e To detect no pulse while detecting input e Signal circuit is open or
value revolution sensor signal 16 pulses short
Diagnostic .
Time e More than 500 times x more than 1 sec
Fail Safe e Self learning control is inhibited
e Locked in 3rd gear
SCHEMATIC DIAGRAM
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TCU
IG SW — )
% r #| ON/START
BATT. s 1| Memory Power
sll GND
[ 4| Output speed sensor +
Li ] Output speed sensor -
Qutput speed sensor
CSD09 put sp CSDO9A ]

B19. Output speed sensor +

|5|—* 7]a 9_1u11
B20. Qutput speed sensor -

COROCLT
\Jokdzte

~——lll A1 Memory Power
@ﬁ‘ il As.aND
A A11. ON/START

a‘&o ———

SENATTRIEL

Fig. 25: Output Speed Sensor - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

Connect scan tool to data link connector (DLC).

Engine "ON".

Monitor the "OUTPUT SPEED SENSOR" parameter on the scantool.
Driving at speed of over 19 Mile/h (30 Km/h).

b=

Specification : Increasing Gradually
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& Current Data =)
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ElVehicle Speed Sensor 5 MPH

FEngine Speed 080 APM

B4 Select Lever Switch ; R -

B4 Shift Gear Position PN.R - i
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Eﬂutpul Spend[PG—H] 210 RPM
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[4 Shift Gear Position 1=
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Lc_l__|u_)@u

Sensor Name 5 Value' Ulﬁl |
@ Output SpeedPGB) 3058 RPM

[ Vehicle Speed Sensor 73 MPH

Engine Speed 2038 RPMW

Select Lever Switch SPORAT -

Shift Gear Position 6 -

FIG.1) *FN" Range FIG.3) "D" range 1st gear

FIG.2) "R" Range FIG.4) "D" range 6th gear

BEHATT21EM

Fig. 26: Scan Tool Display - "OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.

5. Does "output speed sensor" follow the reference data?
YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.
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NO:

e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Perform the continuity test between "OUTPUT SPEED SENSOR" sensor terminal and chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

sabado, 28 de enero de 2023 11:51:19 p. m. Page 51 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited

2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

VERIFICATION OF VEHICLE REPAIR
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. Is resistance within specification ?

YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.
DTC P0729 GEAR 6 INCORRECT RATIO
GENERAL DESCRIPTION

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the
6th gear ratio, while the transaxle is engaged in the 6th gear. For example, if the output speed is 1,000 rpm and
the 6th gear ratio is 0.686, then the input speed is 686 rpm.

DTC DESCRIPTION

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 6th gear ratio, while the transaxle is engaged in 6th 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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e 6th gear incorrect ratio

e ATF temp. > 20°C
e Output speed > 500rpm

Enable e TCU communication = normal o C2clutch
Conditions e TPS >10% e BI brake
o Shift lever switch = "D" range o Valve-body (C2, BI pressure
o Shift gear = 6th gear syétem)
TCU
Threshold o | Input speed/6th gear ratio - output speed | T .
value > or = 200rpm e Line pressure solenoid valve
(SLT)
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D' t' . .
lzrlrg.nos e More than 12 times x more than 1 sec « Shift control solenoid valve
1me (SLC1, SLC2)

e Self learning control is inhibited

Fail Safe

Locked in 3rd gear

Adaptive control is inhibited

MONITOR SCANTOOL DATA

* 1t is difficult to "STALL TEST" in 6th gear, so that Go to "SIGNAL CIRCUIT INSPECTION" procedure

SIGNAL CIRCUIT INSPECTION

Connect Scantool.

Engine "ON".

Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
Accelerate the Engine speed until about 2000 rpm in the 6th gear.

b=

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

® current Data @
[Sclec‘t.i\'t: Disﬂﬂgy Full Li:.ut#_]{_ Graph i][- Items LigE.-Heset Hina{, Racord ][- Stop ;J](_ V88 _]
Sensor Name 's'alueé Unit . -
[<] Engine Speed 2098 RAPM
[ Input Speed[PG-A] 2097 RPM
[ Output Speed|PG-B) 3058 RPM
[ Shift Gear Positian : Bire i
Select Lever Switch SPORT - Ll

SENATT22TH

Fig. 27: Scan Tool Display - "INPUT & OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.

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

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for electrical noise of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT &
OUTPUT SPEED SENSOR. Repair as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

COMPONENT INSPECTION
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SOLENQID VALVE CLUTCH BRAKE |OneWay Clutch
SHIFT LEVER
SLC1|SLC2|SLC3| SLB1| 51 s2 Ct cz | C3 B1 B2 F1
P [ J

Vehicle speed <11Km

Vihicle speed =11Km

N

1st gear

1st gear-engine brake

2nd gear

D 3rd gear

4th gear

sthgear | @)
thgear | @

@ soienoid vaive : ON
@ Clutch & Brake : Working

S1 : Shift solenoid valve A SLC3 : Shift solenoid valve E
52 : Shift solenocid valve B SLB1 : Shift solenoid valve F
SLC1 : Shift solenoid valve C SLT : Pressure solenoid valve

SLC2 : Shift solenoid valve D

SENATTZZZL

Fig. 28: Identifying Shift Lever And Engine Speed Gear Position
Courtesy of HYUNDAI MOTOR CO.

Connect Oil pressure gauge to "C2" port.
Engine "ON".
Drive a car with gear position "6".

b=

Compare it with reference data as below.

Specification : refer to Standard Oil Pressure Table as below

OIL PRESSURE CHART
STANDARD PRESSURE
SHIFT LEVER POSITION|ENGINE STATUS|ELEMENT |SPECIFICATION (Kg/cmz )
"D" RANGE IDLE Cl CLUTCH 3.8~4.4
"R" RANGE IDLE C3 CLUTCH 59~7.1
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SENATTZZID

Fig. 29: Identifying QOil Pressure Gauge To C2 Port
Courtesy of HYUNDAI MOTOR CO.

5. Is oil pressure value within specifications?
YES:

e Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

NO:

e Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
¢ System performing to specification at this time.
DTC P0730 INCORRECT GEAR RATIO

GENERAL DESCRIPTION

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the
Ist gear ratio, while the transaxle is engaged in the 1st gear. For example, if the output speed is 1,000 rpm and
the 1st gear ratio is 4.418, then the input speed is 4418 rpm.

DTC DESCRIPTION

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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy o st gear incorrect ratio
e ATF temp. > 20°C

e Output speed > 500rpm e C1 clutch
Enable e TCU communication = normal e B2 brake

Conditions e TPS>10% e Valve-body (C1, B2 pressure
o Shift lever switch ="D" range system)
e Shift gear = 1st gear e TCU

Threshold o | Input speed/1st gear ratio - output speed| ¢ Line pressure solenoid valve

value | > or = 200rpm (SLT)
Diagnostic ‘ ¢ Shift control solenoid valve
Time e More than 12 times x more than 1 sec (SLC1, SLC2, SLB1)

e Self learning control is inhibited e S1,82 solenoid valve

Fail Safe e Locked in 3rd gear
e Adaptive control is inhibited

MONITOR SCANTOOL DATA

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

2. Engine "ON".

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR
POSITION" parameter on the scan tool.
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4. Perform the "STALL TEST" with gear position "1"

Specification : 2000~2500 engine rpm

= Current Data @]

[Scli-_C'L ve 11.5_9_9@ FL. 1 L 1@ PraprDGﬂLjEEc min_J( iu:c:ﬁjlrL suop v_}[_ V58 J
Sensor Mame 'Iu'alue Unit

I Engine Speed 2073 APM

Bl Input Speed{PG-4) 0 APM

B Output Speed(PG-B) 0 RPM

B Select Lever Switch SPORT -

EF Shift Gear Position 1 - |

SEMATIZ24AN

Fig. 30: Scan Tool Display - "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED
SENSOR., GEAR POSITION"
Courtesy of HYUNDAI MOTOR CO.

Stall test procedure in D1 and reason
Procedure

1. Warm up the engine.

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

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

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

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

3. [If Ist gear operating part has faults, input speed revolution will be out.

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

5. Is "STALL TEST" within specification?
YES:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

NO:

e Go to "COMPONENT INSPECTION" procedure.
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CAUTION: 1, po not let anybody stand in front of or behind the vehicle while
this test is being carried out.

2. Check the A/T fluid level and temperature and the engine
coolant temperature.

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

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

e Engine coolant temperature: 176°F ~ 212°F (80~100°C).
3. Chock both rear wheel (left and right).

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

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

6. 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.

SIGNAL CIRCUIT INSPECTION

Connect Scantool.

Engine "ON".

Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
Accelerate the Engine speed until about 2000 rpm in the 1st gear.

el N

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

& | Current Data

©

[Se]ec‘.‘.iv—a Diaﬁ]%y Full '.ist#]l[r Graph é][ Items Li%EHE!EE ni.n.ua}{. Record jl[r Stop 3][ vag ]

Sensor Name Value | Unit i i
FEngine Speed 873 RPM

B Input Speed(PG-A) 838 RAPM

[ Output Speed[PG-B) 202 RPM

[ Shift Gear Position 1 ;

[ Select Lever Switch SPORT - - =|

SEMATTZZSN

Fig. 31: Scan Tool Display - "INPUT & OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.

5. Does "INPUT & OUTPUT SPEED SENSOR" within specifications?
YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:
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e Check for electrical noise of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT &
OUTPUT SPEED SENSOR. Repair as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

COMPONENT INSPECTION
SOLENQID VALVE CLUTCH BRAKE |OneWay Clutch
SHIFT LEVER
SLC1|SLC2|SLC3| SLB1| 51 s2 Ct cz | C3 B1 B2 F1

P

Vehicle speed <11Km

Vihicle speed =11Km

i)
o000
00000000

o o o0000

N

1st gear

1st gear-engine brake

2nd gear

D 3rd gear

4th gear

sthgear | @)
thgear | @

@ soienoid vaive : ON
@ Clutch & Brake : Working

S1 : Shift solenoid valve A SLC3 : Shift solenoid valve E
52 : Shift solenocid valve B SLB1 : Shift solenoid valve F
SLC1 : Shift solenoid valve C SLT : Pressure solenoid valve

SLC2 : Shift solenoid valve D

SENATTZZZL

Fig. 32: Identifying Shift Lever And Engine Speed Gear Position
Courtesy of HYUNDAI MOTOR CO.

Connect Oil pressure gauge to "C1" port.

Engine "ON".

Drive a car with gear position 1 in "SPORTS MODE".
Compare it with reference data as below.

b=

Specification : refer to Standard Oil Pressure Table as below

OIL PRESSURE CHART
STANDARD PRESSURE
SHIFT LEVER POSITION|ENGINE STATUS| ELEMENT |SPECIFICATION (Kg/cm2 )
"D" RANGE IDLE Cl CLUTCH 3.8~4.4
"R" RANGE IDLE C3 CLUTCH 59~7.1
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SENATTZZID

Fig. 33: Identifying QOil Pressure Gauge To C2 Port
Courtesy of HYUNDAI MOTOR CO.

5. Is oil pressure value within specifications?
YES:

e Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

NO:

e Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
¢ System performing to specification at this time.

DTC P0731 GEAR 1 INCORRECT RATIO

GENERAL DESCRIPTION

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

the 1st gear ratio is 4.418, then the input speed is 4418 rpm.

DTC DESCRIPTION

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

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition

Possible cause

DTC Strategy o st gear incorrect ratio

e ATF temp. > 20°C
e Output speed > 500rpm

Enable e TCU communication = normal
Conditions e TPS >10%
o Shift lever switch ="D" range °
o Shift gear = 1st gear °
e |1- (Input/Output)/2nd gear ratio| ¢
<4% .
Threshold value e |1- (Input/Output)/3rd gear ratio| o
< 4%, °
e |1- (Input/Output)/4th gear ratio|
< 4%, °
Diagnostic Time e More than 12 times x more than
Isec

e Self learning control is inhibited
Fail Safe e Locked in 3rd gear
e Adaptive control is inhibited

C1 clutch

B2 brake

Valve-body (C1, B2 pressure system)
TCU

Line pressure solenoid valve (SLT)

Shift control solenoid valve (SLCI,
SLC2, SLB1)

S1,S2 solenoid valve

MONITOR SCANTOOL DATA
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. Connect scan tool to data link connector (DLC).
2. Engine "ON".

. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR

POSITION" parameter on the scan tool.
. Perform the "STALL TEST" with gear position "1"

Specification : 2000~2500 engine rpm

@ Current Data @]
[salr-_-m. ve :.s_s_gﬁy FL. 1 Il@ r‘rapr'_j@ns_jgﬁc Min__)#u ?CCE]IL Stop v_:l[:_ Vss J
Sensor Mame 'I.'alue Unit L
B Engine Speed 2!]'.-'3 APM

B Input Speed{PG-4) 0 RPM

B Output Speed[PG-B) 0 RPM

B Select Lever Switch SPORT -

B Shift Gear Position 1 -

SEMATIZZ4N

Fig. 34: Scan Tool Display - "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED
SENSOR, GEAR POSITION"
Courtesy of HYUNDAI MOTOR CO.

Stall test procedure in D1 and reason
Procedure

1. Warm up the engine.

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

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

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

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

3. If Ist gear operating part has faults, input speed revolution will be out.

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

. Is"STALL TEST" within specification?
YES:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.
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NO:

e Go to "COMPONENT INSPECTION" procedure.

CAUTION: 1, po not let anybody stand in front of or behind the vehicle while
this test is being carried out.

2. Check the A/T fluid level and temperature and the engine
coolant temperature.

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

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

e Engine coolant temperature : 176°F ~ 212°F (80 ~ 100°C).
3. Chock both rear wheel (left and right).

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

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

6. 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.

SIGNAL CIRCUIT INSPECTION

1. Connect Scantool.

2. Engine "ON".

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
4. Accelerate the Engine speed until about 2000 rpm in the 1st gear.

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

& ' Current Data @
[Selective Disﬁl}%y Full List #}[: Graph 3_][ ltems Li%E Heset Hi.n_Ha}{_ Record jl[ Stop #][ ves }
Sensor Name i ‘J’aluci Unit i -

[FEngine Speed 879 RPM

HInput Speed(PG-4) 838 RPM

[ Output Speed|PG-B) 202 RAPM

[2] Shift Gear Position 1= )

[Fl Select Lever Switch SPORT - - |

SEMAT7ZZ5N

Fig. 35: Scan Tool Display - "INPUT & OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.

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

YES:
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e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for electrical noise of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT &
OUTPUT SPEED SENSOR. Repair as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

COMPONENT INSPECTION
SOLENQID VALVE CLUTCH BRAKE |OneWay Clutch
SHIFT LEVER
SLC1|SLC2|SLC3| SLB1| 51 s2 Ct cz | C3 B1 B2 F1

P

Vehicle speed <11Km

Vihicle speed =11Km

N

a
0000

1st gear

1st gear-angine brake

2nd gear

D 3rd gear

4th gear

sthgear | @)
thgear | @

@ soienoid vaive : ON
@ Ciutch & Brake : Working

S1 : Shift solenoid valve A SLC3 : Shift solenoid valve E
52 : Shift solenocid valve B SLB1 : Shift solenoid valve F
SLC1 : Shift solenoid valve C SLT : Pressure solenoid valve

SLGC2 : Shift solenoid valve D

SENATT222L

Fig. 36: Identifying Shift Lever And Engine Speed Gear Position
Courtesy of HYUNDAI MOTOR CO.

1. Connect Oil pressure gauge to "C1" 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

OIL PRESSURE CHART
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STANDARD PRESSURE
SHIFT LEVER POSITION|ENGINE STATUS|ELEMENT |SPECIFICATION (Kg/cmz )
11D" RANGE IDLE C1 CLUTCH 3.8~4.4
"R" RANGE IDLE C3 CLUTCH 59~7.1

SENATTZZID

Fig. 37: Identifying QOil Pressure Gauge To C2 Port
Courtesy of HYUNDAI MOTOR CO.

5. Is oil pressure value within specifications?
YES:

e Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

NO:

e Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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.
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4. Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.
DTC P0732 GEAR 2 INCORRECT RATIO
GENERAL DESCRIPTION

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 2.370, then the input speed is 2370 rpm.

DTC DESCRIPTION

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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e 2nd gear incorrect ratio
e ATF temp. > 20°C

e Output speed > 500rpm e CI clutch
Enable e TCU communication = normal e BI1 brake
Conditions o TPS>10% e Valve-body (C1, B1 pressure
o Shift lever switch = "D" range system)
o Shift gear = 2nd gear e TCU
Threshold o | input speed/2st gear ratio - output speed| ® Line pressure solenoid valve
value | > or = 200rpm (SLT)
Diagnostic . ¢ Shift control solenoid valve
Time e More than 12 times x more than 1 sec (SLC1, SLC2, SLB1)

o Self learning control is inhibited e S1,82 solenoid valve

Fail Safe e Locked in 3rd gear
o Adaptive control is inhibited

MONITOR SCANTOOL DATA
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1. Connect scan tool to data link connector (DLC).
2. Engine "ON".
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 : 2000~2500 engine rpm
= Current Data O
[Selective Disﬂ@_ Fui"]_ t.isr.BL__ Gr:;uph ﬂ[ Ttems Li .%titeset H_in.Maﬂ. Record }[_ Stop :}L\ISS J
Sensor Name Value | Unit i e
EEnglmﬁ SDEEI} ----- L : "_E_“i-é- FI.FM e
[l Input Speed[PG-A) 0 APM
[€ Output Speed[PG-B) 0 RPM
F Select Lever Switch SPORT -
[ Shift Gear Position 2 - =
Fig. 38: Scan Tool Display - "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED
SENSOR, GEAR POSITION"
Courtesy of HYUNDAI MOTOR CO.
Stall test procedure in D2 and reason
Procedure

1. Warm up the engine.

2. 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

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

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

3. If 2nd brake system (2nd gear operating part) has faults, input speed revolution will be out.

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

5. Is"STALL TEST" within specification?

YES:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.
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NO:

e Go to "COMPONENT INSPECTION" procedure.

CAUTION: 1, po not let anybody stand in front of or behind the vehicle while
this test is being carried out.

2. Check the A/T fluid level and temperature and the engine
coolant temperature.

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

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

e Engine coolant temperature: 176°F ~ 212°F (80~100°C).
3. Chock both rear wheel (left and right).

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

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

6. 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.

SIGNAL CIRCUIT INSPECTION

1. Connect Scantool.

2. Engine "ON".

3. Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
4. Accelerate the Engine speed until about 2000 rpm in the 1st gear.

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

& Current Data @
[Selective nis@{v Full L:Q[ Graph T[ILams Li ER?SQL Min. ﬂ{_ Reccr—][— Stop v_J[_ VES J
Sensor Namc Value ; Unll { -
= Em_]mt S'peed 972 APM
B Input Speed(PG-A) 835 RPM
Output Speed[PG-B) 351 APM
B4 Shift Gear Posgition 2 -
B Select Lever Switch : SPORT. - [ |

SEMATTZZTH

Fig. 39: Scan Tool Display - "INPUT & OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.

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

YES:
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e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for electrical noise of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT &
OUTPUT SPEED SENSOR. Repair as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

COMPONENT INSPECTION
SOLENQID VALVE CLUTCH BRAKE |OneWay Clutch
SHIFT LEVER
SLC1|SLC2|SLC3| SLB1| 51 s2 Ct cz | C3 B1 B2 F1

P

Vehicle speed <11Km

Vihicle speed =11Km

N

a
0000

1st gear

1st gear-angine brake

2nd gear

D 3rd gear

4th gear

sthgear | @)
thgear | @

@ soienoid vaive : ON
@ Ciutch & Brake : Working

S1 : Shift solenoid valve A SLC3 : Shift solenoid valve E
52 : Shift solenocid valve B SLB1 : Shift solenoid valve F
SLC1 : Shift solenoid valve C SLT : Pressure solenoid valve

SLGC2 : Shift solenoid valve D

SENATT222L

Fig. 40: Identifying Shift Lever And Engine Speed Gear Position
Courtesy of HYUNDAI MOTOR CO.

1. Connect Oil pressure gauge to "C1" 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 as below

OIL PRESSURE CHART
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STANDARD PRESSURE
SHIFT LEVER POSITION|ENGINE STATUS|ELEMENT |SPECIFICATION (Kg/cmz )
"D" RANGE IDLE C1 CLUTCH 3.8~4.4
"R" RANGE IDLE C3 CLUTCH 59~7.1

SENATTZZID

Fig. 41: Identifying QOil Pressure Gauge To C2 Port
Courtesy of HYUNDAI MOTOR CO.

5. Is oil pressure value within specifications?
YES:

e Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

NO:

e Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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.
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4. Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.
DTC P0733 GEAR 3 INCORRECT RATIO
GENERAL DESCRIPTION

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 1000 rpm and
the 3rd gear ratio is 1.556, then the input speed is 1556 rpm.

DTC DESCRIPTION

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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy o 3rd gear incorrect ratio
e ATF temp. > 20°C

e Output speed > 500rpm e CI clutch
Enable e TCU communication = normal e C3 clutch
Conditions o TPS>10% e Valve-body (C1, C3 pressure
o Shift lever switch = "D" range system)
o Shift gear = 3rd gear e TCU
Threshold o | Input speed/3rd gear ratio - output speed| ~ ® Line pressure solenoid valve
value | > or = 200rpm (SLT)
Diagnostic . ¢ Shift control solenoid valve
Time e More than 12 times x more than 1 sec (SLC1, SLC2, SLB1)

o Self learning control is inhibited e S1,82 solenoid valve

Fail Safe e Locked in 3rd gear
o Adaptive control is inhibited

MONITOR SCANTOOL DATA
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. Connect scan tool to data link connector (DLC).
2. Engine "ON".

. 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 : 2000~2500 engine rpm

| Current Data @
[SeLectiue m‘sﬂg“ Full :.ist#][ Graph @_]G.,c‘ms L;_g][::-zesex: Min.Ma}{. Record ][ Stop #}[: vEs ]
Sensor Name Value | Unit -
ElEngine Speed 2021 RPM

E Input Speed(PG-A] 0 RPM

[ Output Speed[PG-B) 0 APM

[F1 Select Lever Switch SPORT -

B Shitt Gear Position 34 =l

SENATTZZ8N

Fig. 42: Scan Tool Display - "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED
SENSOR., GEAR POSITION"
Courtesy of HYUNDAI MOTOR CO.

Stall test procedure in D3 and reason
Procedure

1. Warm up the engine.

2. After making 3rd gear hold by disconnecting the solenoid connector, and Then depress the foot
brake pedal fully After that, step on the accelerator pedal to the maximum.

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

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

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

3. If OD clutch system (3rd gear operating part) has faults, input speed revolution will be output.

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

. Is"STALL TEST" within specification?

YES:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.
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NO:

e Go to "COMPONENT INSPECTION" procedure.

CAUTION: 1, po not let anybody stand in front of or behind the vehicle while
this test is being carried out.

2. Check the A/T fluid level and temperature and the engine
coolant temperature.

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

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

e Engine coolant temperature: 176°F ~ 212°F (80~100°C).
3. Chock both rear wheel (left and right).

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

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

6. 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.

SIGNAL CIRCUIT INSPECTION

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) < or =200 RPM

® | Current Data =)
(selective Display #)(  Futist &) Graph &) hemsList )(ResetMinMax ) Recors [ stop $) vss )
Sensor Name Value | Unit | -
[F Engine Speed 846 RAPM
[ Input Speed[PG-A) 796 APM
[ Output Speed[PG-B) : 511 APM
[=1 Shift Gear Position i - .
[ Select Lever Switch SPORT - =l

SENATF2ZN

Fig. 43: Scan Tool Display - "INPUT & OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.

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

YES:
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e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for electrical noise of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT &
OUTPUT SPEED SENSOR. Repair as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

COMPONENT INSPECTION
SOLENQID VALVE CLUTCH BRAKE |OneWay Clutch
SHIFT LEVER
SLC1|SLC2|SLC3| SLB1| 51 s2 Ct cz | C3 B1 B2 F1

P

Vehicle speed <11Km

Vihicle speed =11Km

N

a
0000

1st gear

1st gear-angine brake

2nd gear

D 3rd gear

4th gear

sthgear | @)
thgear | @

@ soienoid vaive : ON
@ Ciutch & Brake : Working

S1 : Shift solenoid valve A SLC3 : Shift solenoid valve E
52 : Shift solenocid valve B SLB1 : Shift solenoid valve F
SLC1 : Shift solenoid valve C SLT : Pressure solenoid valve

SLGC2 : Shift solenoid valve D

SENATT222L

Fig. 44: 1dentifying Shift Lever And Engine Speed Gear Position
Courtesy of HYUNDAI MOTOR CO.

1. Connect Oil pressure gauge to "C1" and "C3" port.

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 as below

OIL PRESSURE CHART
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STANDARD PRESSURE
SHIFT LEVER POSITION|ENGINE STATUS|ELEMENT |SPECIFICATION (Kg/cmz )
"D" RANGE IDLE C1 CLUTCH 3.8~4.4
"R" RANGE IDLE C3 CLUTCH 59~7.1

SENATTZZID

Fig. 45: Identifying QOil Pressure Gauge To C2 Port
Courtesy of HYUNDAI MOTOR CO.

5. Is oil pressure value within specifications?
YES:

e Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

NO:

e Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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.
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4. Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0734 GEAR 4 INCORRECT RATIO

GENERAL DESCRIPTION

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 1000 rpm and
the 4th gear ratio is 1.115, then the input speed is 1115 rpm.

DTC DESCRIPTION

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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e 4th gear incorrect ratio
e ATF temp. > 20°C

e Output speed > 500rpm e C1 clutch
Enable e TCU communication = normal e C2 clutch
Conditions o TPS>10% e Valve-body (C1, C2 pressure
e Shift lever switch = "D" range system)
o Shift gear = 4th gear e TCU
Threshold o | Input speed/4th gear ratio - output speed| ~ ® Line pressure solenoid valve
value | > or = 200rpm (SLT)
Diagnostic . ¢ Shift control solenoid valve
Time e More than 12 times x more than 1 sec (SLCI1, SLC2, SLB1)

e Self learning control is inhibited e 51,82 solenoid valve

Fail Safe e Locked in 3rd gear
e Adaptive control is inhibited

MONITOR SCANTOOL DATA
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* 1t is difficult to "STALL TEST" in 4th gear, therefore Go to "SIGNAL CIRCUIT INSPECTION"
procedure.

SIGNAL CIRCUIT INSPECTION

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) < or =200 RPM
& Current Data @
(selective Display ¢ FullList  #)[  Graph  #)[ items List ][ Reset Min.Max. )[ Record | Sp ej[ vss J
Sensor Name ; N -4 \Falue Unit
B Engine Speed i 2077 RPM
H Input Speed(PG-4) 2074 RPM
[ Output Speed(PG-B) 1797 RPM
B Shift Gear Position 4 -
[ Select Lever Switch SPOAT - ]
Fig. 46: Scan Tool Display - "INPUT & OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.
5. Does "INPUT & OUTPUT SPEED SENSOR" within specifications?
YES:
e Go to "COMPONENT INSPECTION" procedure.
NO:

e Check for electrical noise of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT &
OUTPUT SPEED SENSOR. Repair as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

COMPONENT INSPECTION
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SOLENQID VALVE CLUTCH BRAKE |OneWay Clutch
SHIFT LEVER
SLC1|SLC2|SLC3| SLB1| 51 s2 Ct cz | C3 B1 B2 F1
P [ J

Vehicle speed <11Km

Vihicle speed =11Km

N

1st gear

1st gear-engine brake

2nd gear

D 3rd gear

4th gear

sthgear | @)
thgear | @

@ soienoid vaive : ON
@ Clutch & Brake : Working

S1 : Shift solenoid valve A SLC3 : Shift solenoid valve E
52 : Shift solenocid valve B SLB1 : Shift solenoid valve F
SLC1 : Shift solenoid valve C SLT : Pressure solenoid valve

SLC2 : Shift solenoid valve D

SENATTZZZL

Fig. 47: I1dentifying Shift Lever And Engine Speed Gear Position
Courtesy of HYUNDAI MOTOR CO.

Connect Oil pressure gauge to "C1" port.

Engine "ON".

Drive a car with gear position 4 in "SPORTS MODE".
Compare it with reference data as below.

b=

Specification : refer to Standard Oil Pressure Table as below

OIL PRESSURE CHART
STANDARD PRESSURE
SHIFT LEVER POSITION|ENGINE STATUS|ELEMENT |SPECIFICATION (Kg/cmz )
"D" RANGE IDLE Cl CLUTCH 3.8~4.4
"R" RANGE IDLE C3 CLUTCH 59~7.1
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SENATTZZID

Fig. 48: Identifying QOil Pressure Gauge To C2 Port
Courtesy of HYUNDAI MOTOR CO.

5. Is oil pressure value within specifications?
YES:

e Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

NO:

e Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
¢ System performing to specification at this time.
DTC P0735 GEAR 5 INCORRECT RATIO
GENERAL DESCRIPTION

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the
Sth gear ratio, while the transaxle is engaged in the 5th gear. For example, if the output speed is 1000 rpm and
the Sth gear ratio is 0.859, then the input speed is 859 rpm.

DTC DESCRIPTION

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 Sth 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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e 5th gear incorrect ratio
e ATF temp. > 20°C
e Output speed > 500rpm

e C2 clutch
Enable ¢ TCU communication = normal e
Conditions e TPS >10% e C3 clutch
e Valve-body (C2, C3
o Shift lever switch = "D" range syast‘e/ fn)o y (€2, pressure
o Shift gear = 5th gear e TCU
Threls hold e | Input speed/Sth gear ratio - output e Line pressure solenoid valve (SLT)
a e =
.V - : speed | > or = 200rpm o Shift control solenoid valve
Diagnostic

(SLC1 ,SLC2, SLB1)
e S1,S2 solenoid valve

Time e More than 12 times x more than 1 sec

e Self learning control is inhibited
Fail Safe e Locked in 3rd gear
e Adaptive control is inhibited

MONITOR SCANTOOL DATA

* 1t is difficult to "STALL TEST" in 5th gear, therefore Go to "SIGNAL CIRCUIT INSPECTION"
procedure.

SIGNAL CIRCUIT INSPECTION
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Connect Scantool.

Engine "ON".

Monitor the "INPUT & OUTPUT SPEED SENSOR" parameter on the scantool.
Accelerate the Engine speed until about 2000 rpm in the 5th gear.

b N

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

& Current Data @
( selective Display ¢  Full List _?J\ Graph  #)( ttems List )( Reset MinMax.)[ Recora ) Stop ej[_ vss |
Sensor Name Yalue  Unit : ]
Bl Engine Speed 1975 APM :
ElInput Speed[PG-A) 1974 RAPM
El Qutput Speed[PG-B) 2299 RAPM
[ Shift Gear Position L
B Select Lever Switch SPORT - |

SEMATTZIIN

Fig. 49: Scan Tool Display - "INPUT & OUTPUT SPEED SENSOR"
Courtesy of HYUNDAI MOTOR CO.

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

YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for electrical noise of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT &
OUTPUT SPEED SENSOR. Repair as necessary and Go to "VERIFICATION OF VEHICLE

REPAIR" procedure.

COMPONENT INSPECTION
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SOLENQID VALVE CLUTCH BRAKE |OneWay Clutch
SHIFT LEVER
SLC1|SLC2|SLC3| SLB1| 51 s2 Ct cz | C3 B1 B2 F1
P [ J

Vehicle speed <11Km

Vihicle speed =11Km

N

1st gear

1st gear-engine brake

2nd gear

D 3rd gear

4th gear

sthgear | @)
thgear | @

@ soienoid vaive : ON
@ Clutch & Brake : Working

S1 : Shift solenoid valve A SLC3 : Shift solenoid valve E
52 : Shift solenocid valve B SLB1 : Shift solenoid valve F
SLC1 : Shift solenoid valve C SLT : Pressure solenoid valve

SLC2 : Shift solenoid valve D

SENATTZZZL

Fig. 50: Identifying Shift Lever And Engine Speed Gear Position
Courtesy of HYUNDAI MOTOR CO.

Connect Oil pressure gauge to "C1" port.

Engine "ON".

Drive a car with gear position 5 in "SPORTS MODE".
Compare it with reference data as below.

b=

Specification : refer to Standard Oil Pressure Table as below

OIL PRESSURE CHART
STANDARD PRESSURE
SHIFT LEVER POSITION|ENGINE STATUS|ELEMENT |SPECIFICATION (Kg/cmz )
"D" RANGE IDLE Cl CLUTCH 3.8~4.4
"R" RANGE IDLE C3 CLUTCH 59~7.1

sabado, 28 de enero de 2023 11:51:19 p. m. Page 82 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

SENATTZZID

Fig. 51: Identifying QOil Pressure Gauge To C2 Port
Courtesy of HYUNDAI MOTOR CO.

5. Is oil pressure value within specifications?
YES:

e Repair AUTO TRANSAXLE (Clutch or Brake) as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

NO:

e Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
¢ System performing to specification at this time.
DTC P0741 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK OFF
GENERAL DESCRIPTION

The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch (or Damper Clutch), to the
input shaft of the transmission, by applying 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

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference value
between engine speed and turbine speed). To decrease the slip of the Damper Clutch, the PCM/TCM increases
the duty ratio by applying more hydraulic 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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the Input speed

e TCC solenoid valve (SLU) = normal
e TCC solenoid valve (SLU) OFF command

Enable e ATF temp. > 20°C
Conditions

TCC solenoid valve (SLU)
Torque convertor

Valve-body (TCC pressure
system)

e TCU

e TCU communication = normal

o Shift lever switch = "D" range and Engine
speed > 4000rpm

Threshold value| o Engine speed - Input speed > 100 rpm

Diagnostic Time| o More than 6 times x more than 2 sec

e Self learning control is inhibited
Fail Safe e Locked in 3rd gear
e Adaptive control is inhibited

SCHEMATIC DIAGRAM
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TCU
G SW 'q a
e\ ON/START
M 5

\» ‘ 4| Memory Power

‘L- %) GND

Damper cluteh solenoid valve(SELU)

I

L L Damper clutch solenaid valve(SLU) ground

Damper clutch solenoid valve (SLU) L

’

ANEERR
(s[*[7]8 sl
23]« g7y

Jhohoizied ./

; i A1 Memory Power
ll| A9.GND
[| A11.ON/START

B4. Damper clutch sclenoid valve (SLU) ground
BE. Damper clutch solenocid valve (SLU)

SENATT241L

Fig. 52: TCC Solenoid Valve (SLU) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

Connect scantool to data link connector (DLC).

Engine "ON".

Select "D RANGE" and drive vehicle.

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

b=

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

sabado, 28 de enero de 2023 11:51:19 p. m. Page 85 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

= Current Data @
( selective Display¢)(  Furlist 4] Graph ¢ tems List :][RmaLMm Max. ]( Recard ][ swop ¢) vss |
Sensor Name ; "."nl!ue| Unﬁ -
[FlLinear Solenoid Feedback Current{SLU) 200 mA
[FLinear Solenoid Current[SLU} 200 mA
[ Input Speed[PG-A) 6394 RPM
El Engine Speed 713 APM
[ Select Lever Switch . PN -
EF Shift Gear Position PMNR - =]

O

= Current Data

(selective Display ¢)( FuiList  ¢](  Graph ¢ items List Resam.nmaxj{ Record ) stop vJ[ VSS J

Jeasaridme R RETI eof S Ll Wb R U SR e
IZ Linaar Bnltnold Fe:dhack Cun:mlSLU] 200 mA ;
[4 Linear Solencid Current{SLU) 200 mA
[ Input Speed(PG-A) ; : 881 RPM
[d Engine Speed : 920 APM
[ Select Lever Switch : R - i
[4 Shift Gear Position P.MR - i |
= Current Data @
(selective Dispiay &) Fuitist  #)(  Graph & )( ems List {Rmel minMax. ) Record ) Siop .)[ vss ]
Sensor Name "rnlm: i Unit I
[4 Linear Solenoid Feedback Current[SLLU) ZBD mh
Linear Solenold Current{SLU] 200 mA
[ Input Speed(PG-A) ; 880 APM
Engine Speed . 916 APM
[4 Select Lever Switch SPORT -
|§| Shift Gear Posilion - =l
= Gurrent Data @
(selecuve Dispiay #)( Fuust @) Graph  )( nems List ) ResetMinmax ) R Stop
SenaorNome — Syt Nelel _‘_"!'.‘."_._ el el
E Linear Solenoid Feedback CuntnﬂSLU] 200 mA
[ Linear Solenoid Current{SLU) . 200 mA
EInput Speed(PG-A) 1569 RPM
ElEngine Speed 1596 RPM
El Sclect Lever Switch SPORT -
[ Shift Gear Position z - =]
SENATT242N

Fig. 53: Scan Tool Display - "TORQUE CONVERTER (DAMPER) CLUTCH" (1 Of2)
Courtesy of HYUNDAI MOTOR CO.
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®  Current Data

( selective Display #j[:

Full List

(=)

O]C';m?pT_] tems List ) Reset Min.Max. ){_ Record ]f_:m e][— VSS ]

Sensnr Nnme Value ! Unli i

I Llnear Snlenuld Feedhack Curreni[SLUl 200 m

[E Linear Solenoid Current{SLU) 200 mA

[ Input Speed[PG-A) 1807 RAPM

[ Engine Speed 1839 RAPM

[F Select Lever Switch SPORT - -

[ Shift Gear Position 3 - =]
&  Current Data @

[:Salel:hw Dlsp:v] Fullst  #)(  craph  #)( nems List ){ Reset MinMax ) Record ) swop ¢)( vss )
SenturNamc | ‘U'aluej Unit .
E Llnt:ar Sulenuid Feedhack Cl.lrrem[SLU] 1000 mA

[l Linear Solenoid Current{SLU] 1000 “mA

[ tnput Speed(PG-4] 2032 APM

[ Engine Speed 2034 APM

[ Select Lever Switch SPORT -

[ Shift Gear Position 4 - i |
= | Current Data @

(selective Display #)(  FulList  #)(  Graph ¢ ems List ][Rasa{ MinMax. ) Record ) Stop *][ vss ]
Sensor Name Valu: Unﬂ

ELin“y Sulunnld Fq:m!hnn:k Cu:mm[SLU] e R o 1|][|[| mA S

[ Lincar Solenoid Current{SLU) 1000 mA

[ Input Speed(PG-A] 1017 RPM

[¥] Engine Speed 1077 RPM

[ Select Lever Swilch SPOAT -

[] Shift Gear Position b= |
= Current Data =)

( selective Display #)(  FullList  $)(  Graph ][ items List ][ Reset Min.Max. ][ Record [ Stop ‘j{_ vss ]

Sensor Nam:

Bl Linear Solenoid Feedback Cum:n‘liSLU]
¥l Linear Solenoid Current[SLU)

B Input Speed(PG-A)

EEngine Speed

B Select Lever Switch

[ Shift Gear Position

FIGA} P N

FIG2} R

F1G.3) "D 1st” gear
FIG.4) "2nd" gear

Fig. 54: Scan Tool Display - "TORQUE CONVERTER (DAMPER) CLUTCH" (2 Of 2)

FIG.5) "3rd" gear
FIG.B) "4th" gear
FIG.7) "5th* gear
FIG.8) "6th" gear

Vﬂue
znn
200

m7
1077

SPORT -
E -

Unﬂ
mA
mA
RPM
RPM
d

SEMATT240M

Courtesy of HYUNDAI MOTOR CO.

5. Does "TCCSV" follow the reference data?

YES:

sabado, 28 de enero de 2023 11:51:19 p. m.

Page 87

© 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

o 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, corrosion, contamination, deterioration or damage. Repair or replace as

necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1.

Engine "OFF" IG KEY "ON".

2. Remove the TCU.

. Perform the continuity test between "TCCSV (SLU)" terminal and chassis ground.

Specification : Not continuity

. Is resistance within specifications?

YES:

e Go to "GROUND CIRCUIT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

GROUND CIRCUIT INSPECTION
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1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Ground terminal of "TCCSV (SLU)" and chassis ground.

Specification : Continuity
4. Is resistance within specifications?
YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure resistance both terminal of "TCCSV".

Specification : Approx. 5.0~5.60hms (20°C)
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace "TCCSV" as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR

After a repair, it is essential to verify that the fault has been corrected.
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Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b N

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.
DTC P0742 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK ON
GENERAL DESCRIPTION
Refer to DTC P0741.
DTC DESCRIPTION

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference value
between engine speed and turbine speed). To decrease the slip of the Damper Clutch, the PCM/TCM increases
the duty ratio by applying more hydraulic 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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the Input speed

e TCC solenoid valve (SLU) = normal

e TCC solenoid valve (SLU) OFF
Enable command

Conditions e ATF temp. >20°C

e TCU communication = normal

TCC solenoid valve (SLU)
Torque convertor

Valve-body (TCC pressure
system)

e TCU

o Shift lever switch = "D" range
Threshold value e Engine speed - Input speed < 100rpm

Diagnostic Time e More than 6 times X more than 2 sec

e Self learning control is inhibited
Fail Safe e Locked in 3rd gear
o Adaptive control is inhibited
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SCHEMATIC DIAGRAM

Refer to DTC P0741.

MONITOR SCANTOOL DATA

Refer to DTC P0741.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0741.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P0741.

GROUND CIRCUIT INSPECTION
Refer to DTC P0741.

COMPONENT INSPECTION

Refer to DTC P0741.

VERIFICATION OF VEHICLE REPAIR
Refer to DTC P0741.

DTC P0780 SHIFT ERROR

COMPONENT LOCATION

Fig. 55: Identifying Control Module Solenoid-Valve To Gear Shift Location

SENATT2430

Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION
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The TCU is control each solenoid-valve in order to maintain optimum gear shift.

DTC DESCRIPTION

The TCU set this code, when the abnormal code is happened.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item

Detecting Condition

Possible cause

DTC Strategy

Check the shift signal

ATF temp. > 65°C

Enable e TCU communication = normal
Conditions e Shift lever switch = "D" range
e Output speed > 300rpm
Threshold value e Detect abnormal shifting

Diagnostic Time

More than 20 times x more than
1sec

Fail Safe

Self learning control is
inhibited.
Adaptive control is inhibited

S1,S2 solenoid-valve
TCU
Line pressure solenoid-valve (SLT)

Shift solenoid-valve (SLC1, SLC2,
SLC3, SLB1)

SCHEMATIC DIAGRAM
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I
——
Shift{SLC2) solenoid valve D
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o Shift{SLC2) solencid valve D ground

|

Shift{SLC3) solenoid valve E
=’|'— | Shitt(SLC3) solenoid valve E
Shitt{SLC3) solencid valve E ground

:

=

Shift{SLB1) solenoid valve F
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:
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i \
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B5. ShiftiS1) solenoid valve A
BA. Damper clutch(SLU) solenoid vahlve
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B11. Shift(3LC1) solenocid valve C
B14. Shift(SLC3) solencid valve E
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- ANEETIN
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Fig. 56: TCC Solenoid Valve (SLU) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

1. Connect scantool to data link connector (DLC).
2. Engine "ON".
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4. Shift gear at each position.

= Current Data

3. Monitor the all solenoid-valve parameters on the scan tool.

=)
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#)( tems List ) ResetMinMax.)( Record ) Stop ) Vss )
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SENATT246N

Fig. 57: Scan Tool Display - "SOLENOID DUTY" (1 Of 3)

Courtesy of HYUNDAI MOTOR CO.
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Fig. 58: Scan Tool Display - "SOLENOID DUTY" (2 Of 3)
Courtesy of HYUNDAI MOTOR CO.
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& - Current Data @
Selective Display # ,[ Full List [ Graph ‘:I Itemns List L:ss’: Min Max. ][ Record JLStop _][
Sensor Nam: \I'lllu: Unit
.Llnem’ Solenoid CumnﬁSL(B] 100 mA
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FIG1) PN FIG.5) "3rd" gear

FIG.2) R
FIG.3) "D 1st” gear
FIG.4) "2nd" gear

FIG.6) "4th" gear
FIG.7) "5th" gear
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SENATT251M

Fig. 59: Scan Tool Display - "SOLENOID DUTY" (3 Of 3)
Courtesy of HYUNDAI MOTOR CO.

5. Does all "SOLENOID DUTY™" follow the reference data?
YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "COMPONENT INSPECTION 1" procedure.

COMPONENT INSPECTION 1

1. IGKEY OFF.
2. Remove the TCU.
3. Measure the resistance between "S1" solenoid-valve terminal and ground terminal of "S1" solenoid-valve.
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4. Measure the resistance between "S2" solenoid-valve terminal and ground terminal of "S2" solenoid-valve.
Specification: Approx. 11~150hms (20°C)

5. Is resistance within specifications?
YES:

e Go to "COMPONENT INSPECTION 2" procedure.

NO:

e Replace solenoid-valve as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

COMPONENT INSPECTION 2

1. IGKEY OFF.
2. Remove the TCU.
3. Measure the resistance of "SLC1" "SLC2" "SLC3" "SLB1" solenoid-valves.

Specification : Approx. 5.0 ~ 5.60hms (20°C)
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace solenoid-valve as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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.
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3. Operate the vehicle within DTC Enable conditions in General information.
Are any DTCs present?

YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0882 TCM POWER INPUT SIGNAL LOW

COMPONENT LOCATION

SENATT24ED

Fig. 60: Identifying TCM Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

TCU check the Battery voltage, in order to maintain optimum condition of each sensors and solenoid-valve.
DTC DESCRIPTION

TCU set this code, when input lower voltage than specified value.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy e Check the voltage range
Enable Conditions * IGTON
e Input speed > 800rpm e Battery
Threshold value e Battery voltage > 9V e Alternator

sabado, 28 de enero de 2023 11:51:19 p. m. Page 98 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

Diagnostic Time e More than 20 times x more than 1sec e TCU
. e Self learning control is inhibited » Wiring harness
Fail Safe ‘ R
e Adaptive control is inhibited
SCHEMATIC DIAGRAM
IG SW [—TCU
e ——— fa| onisTART
A 4| Memory Power
GND

'IE_'
[

Al. Memory Power
A3. GND
A11. ON/START

SEMNATT247L

Fig. 61: TCM Power Input Signal Low - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

1. Connect scantool to data link connector (DLC).
. Engine "ON".
3. Monitor the "A/T RELAY VOLTAGE" parameter on the scan tool.

Specification : Battery voltage (Approx. 10~14V)

= Current Data @

Selective DLsﬁ]JEy Full Lis:i)( Graph” #j][ [tm‘;‘lE '_i;ER.an: Hill':._Mn]{_ Becord ][ Stop #][ vas J
Sensor Name _ ' Value | Unit '
EN‘[ n,|wu,-nﬂ,g'= BEFr it iU Loyl _1_£n "‘ e AR S h o B

i el

SENAT 24BN

Fig. 62: Scan Tool Display - "A/T RELAY VOLTAGE"
Courtesy of HYUNDAI MOTOR CO.

4. Is"A/T RELAY VOLT" within specification?
YES:

e Go to "IG POWER INSPECTION" procedure.

NO:
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¢ Repair "Fuse and Battery and relation part" as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

IG POWER INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Measure the voltage between terminal of "IG power" and chassis ground.

Specification: Battery voltage (Approx. 10~14V)
4. Is "VOLTAGE" within specification?
YES:

¢ Go to "IG GROUND INSPECTION" procedure.

NO:

e Repair "Fuse and Battery and relation part" as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

IG GROUND INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between "IG power" terminal and chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:

e Goto "BATTERY POWER INSPECTION" procedure.

NO:

e Repair "Fuse and Battery and relation part" as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

BATTERY POWER INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Measure the voltage between Battery power (B+) terminal of wiring harness and ground terminal.
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Specification : Battery voltage (Approx. 10~14V)
4. Is "VOLTAGE" within specification?
YES:

e Goto "BATTERY GROUND INSPECTION" procedure.

NO:

e Repair "Fuse and Battery and relation part" as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

BATTERY GROUND INSPECTION 1

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Measure the voltage between Battery power (B+) terminal of wiring harness and chassis ground.

Specification: Battery voltage (Approx. 10~14V)
4. Is "VOLTAGE" within specification?
YES:

e Goto "BATTERY GROUND INSPECTION 2" procedure.

NO:

o Repair "Fuse and Battery and relation part" as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

BATTERY GROUND INSPECTION 2

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between "Ground" terminal of wiring harness side and chassis ground.

Specification : Continuity
4. Is resistance within specifications?
YES:
o 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, corrosion, contamination, deterioration or damage. Repair or replace as
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necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Repair "Fuse and Battery and relation part" as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0883 TCM POWER INPUT SIGNAL HIGH
COMPONENT LOCATION
Refer to DTC P0882.
GENERAL DESCRIPTION
TCU check the Battery voltage, in order to maintain optimum condition of each sensors and solenoid-valve.
DTC DESCRIPTION
TCU set this code, when input higher voltage than specified value.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy e Check the voltage range
° IG "ONU

o Input speed > 800rpm o Battery
e Alternator

Enable Conditions
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Threshold value

Diagnostic Time

Battery voltage < 18V e TCU

More than 20 times x more than 1sec o Wiring harness

Fail Safe Self learning control is inhibited.

Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P0882.

MONITOR SCANTOOL DATA

Refer to DTC P0882.

IG POWER INSPECTION

Refer to DTC P0882.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0882.

DTC P0942 NEUTRAL CONDITION AT D RANGE-VALVE STICK (SLC1)

COMPONENT LOCATION

SENATT2430

Fig. 63: Identifying Control Module Solenoid-Valve To Gear Shift Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

TCU monitors status of "SHIFT SOLENOID-VALVE C (SLC1) in order to maintain optimum gear shift.

DTC DESCRIPTION
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TCU set this code, When Solenoid-valves are not working normally.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the speed range

o Shift lever switch = "D" range

Enable
Conditions ¢ Output speed < 500rpm e C1 Clutch
o Gear shift > Ist gear e Valve-body (C1 pressure
Threshold value e | Engine speed - Input speed | < system)
150rpm e TCU
Diagnostic Time e More than 0.1 sec ¢ Shift solenoid valve (SLCI)

o Self learning control is inhibited e S1, 82 solenoid valve

Fail Safe e Locked in 5th gear.
o Adaptive control is inhibited

SCHEMATIC DIAGRAM
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|

Shift{SLC3) solenoid valve E
=’|'— | Shitt(SLC3) solenoid valve E
Shitt{SLC3) solencid valve E ground

:

=

Shift{SLB1) solenoid valve F

| Shift{SLB1) solensid valve F
. & | Shift{SLB1) sclenoid valve F ground

:

Shitt{S1) solenoid vahe A

r Bhift(E1) solenoid valve A

= Shift{52) solencéd valve B

[‘J Shift{S2) solencid valve B
i \

B1. Line pressure(SLT) solencid valve ground
CSDO0%A B2.5hift[52) solenoid valve B
TCU-B B3. Line pressure(SLT) salenoid valve
B4. Damper clutch{SLU) solenocid vaive ground
B5. ShiftiS1) solenoid valve A
BA. Damper clutch(SLU) solenoid vahlve
B10. Shift(SLC1) solenoid valve C ground
B11. Shift(3LC1) solenocid valve C
B14. Shift(SLC3) solencid valve E
B16. Shift(SLB1) solencid valve F ground
B17. Shift(3LC2) solenoid valve D
B18. Shift(5LC2) solenoid valve D ground
B21. Shift(SLB1) solencid valve F
B22. Shift(SLC3) solenoid valve E ground

- ANEETIN
E&Y e i A‘I.Memo:y Power !_5!"-7;5 9;10:11' |
{[BIEEISIaTEL" AL A9, GND Y '
B | A11. ON/START
—

hzha tqiﬁjsp?l‘lé

NI

SEMATTZ4L

Fig. 64: TCC Solenoid Valve (SLU) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

1. Connect scantool to data link connector (DLC).
2. Engine "ON".
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4. Shift gear at each position.

= Current Data

3. Monitor the all solenoid-valve parameters on the scan tool.

=)

| Selective Display Full List

v][ Graph

#)( tems List ) ResetMinMax.)( Record ) Stop ) Vss )

Sensor Name

EI Linear Solenoid Cumm[SLCS]
ElLinear Solenoid Current[SLCZ]
[ Linear Solenoid Current[SLC1)
ElLinear Solenoid Current[SLU)
[# Linear Solenoid Current|SLT)

[¥ Shift Control Solencid YValve Signal

‘Ir'alue l Unil el

1[!I]I:I mA
1000 mA
1000 mA
200 mA
570 mA
Start Lock Solen... -

[Linear Solenoid Feedback Current{SLB1]
CLinear Salenoid Feedback Current{SLB1]

= | Current Data

1000 mA
1000 ma

dbldie L

@

( selective Dispiay ¢){  Ful List

¢ Grapn |

‘]‘[ ftems List JLF!aaet Min.Max. J[ Record ][ Stop ][ vss

Sensor Name

& Linear Solenoid Current(SLC3]
B4 Linear Solenoid Current[SLC2)
ELinear Solenoid Current[SLC1)
B Linear Solenoid Current(SLU)
[ Linear Solenoid Current{SLT)

[ Shitt Control Solenoid Valve Signal

\'ulunl Uni'l
100 mA
o000 mA
1000 mA
200 mA
1000 mA

OLinear Soienoid Feedback Current{SLB1)
OLinear Solenoid Feedback Current[SLB1)

= Current Data

1000 mA
1000 mA

lelblte |_.___,__L_

O

((selective Display #)( Full List

#JE_ Graph

)[Imm&hst )[R&se’:Mm Max][ Record ]{ Stop {Im

Sensor Name

Linear Solenoid Current{SLCY)
ELinear Solenoid Current{SLC2)
ELinear Solenoid Current{SLC1]
[ Linear Solenoid Current[SLU)
E Linear Solenoid Current{SLT)

B Shift Control Solenoid Valve Signal

’hl'alue

ll]l]l]

1000

100

200

690

Shift Solenoid M1

[OLinear Solenoid Feedback Current{SLB1)
[ Linear Solenoid Feedback Current{SLB1)

1000
1000

EE'E%%E%EE
L

Ledde fle

SENATT246N

Fig. 65: Scan Tool Display - "SOLENOID DUTY" (1 Of 3)

Courtesy of HYUNDAI MOTOR CO.
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= | Current Data

@

(selective Dispiey ¢)( Furist  ¢)( raph  #)( nems List J[:-Rmat winMax. ) Record ) Stop ) wvss

Sensor Name \I'aluc Unit

-

Y RS N RN =W i Cre g RIS U et S
IZLInur Sulcnuld Cum:nl[SLl::-l} 1lllll.'| m.n
[ Linear Solenoid Current(SLC2] 1000 mA
EdLinear Solenoid Curent[SLC1) 100 mA
[ Linear Solenoid Current{SLU) 200 mA
[ Linear Solenoid Curent[SLT) 900 mA -
[ Shift Control Solenoid Valve Signal - =l
[Linear Solenoid Feedback Current[SLE1) 100 mA =t
[JLinear Solenoid Feedback Current{SLB1) 100 mA z
© Current Data ()
(Selecive Display #)(  Fullist  #)(  Graph #)( ltems usﬂ[msm Min, Maﬂ[ Record ) Smpj vss
Sensor Name i R T Pl \r‘aluel R o
[ Linear Solenold Current{SLC3) 100 ma
B Linear Solencid Current[SLC2) 1000 mA .
B Linear Solenoid Current|SLC1) 2100 ma
7] Linear Solenoid Current{SLU) 200 ma
M Linear Solenoid Current{SLT] 880 mA :
4 Shift Contral Solenoid Yalve Signal ket =l
OLinear Solenoid Feedback Current[SLB1) : 1000 mA %
[Linear Solenoid Feedback Current{SLE1) 1000 mai -
FEG.E )
g

= | Current Data

( selective Dispiay ¢ Full List =][ . Grap.h ][ lterns List ][Reset Min. Mu][ Record ][ stop N [ vss |

Sensor Name \r‘niun Unrt

MLincer Solenoid CurrengSLC3 mun ke

[FLinear Solenoid Current{SLC2) 100 mA

ELinear Solenoid Current[SLC1) 100 mA

EALinear Solenoid Current[SLU) 1000 mA

[ Linear Solenoid Current[SLT) 850 mA o

A Shift Cantrol Selencid Valve Signal Shift Solenoid #2. - =

OLinear Solenoid Feedback Current{SLB1] 1000 - mA r.d

OLincar Solenoid Fecdback Current{SLB1) 1000 mA E
SEMATTZE0N

Fig. 66: Scan Tool Display - "SOLENOID DUTY" (2 Of 3)
Courtesy of HYUNDAI MOTOR CO.
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& - Current Data @
Selective Display # ,[ Full List [ Graph ‘:I Itemns List L:ss’: Min Max. ][ Record JLStop _][
Sensor Nam: \I'lllu: Unit
.Llnem’ Solenoid CumnﬁSL(B] 100 mA
[FlLinear Solenoid Current{SLC2) 100 mA
ElLinear Solenoid Current{SLC1) 1000 maA
[l Lincar Solenold Current[SLU) 1000 ma
[ Linear Solenoid Current[SLT] 840 mA
[ Shift Control Solenoid Yahve Signal Shift Sclenoid #2 - _[
ClLinear Solenoid Feedhack Current{SLB1) 1000 mA
ClLinear Solenoid Feedback Carrent{SLE1) 1000 mA
= | Current Data )
(selective Display ¢ Fun Lis Dl uemmW[—*_j(sT-p_j(—)

Sensor Name Value Unit

[ Linear Soleneid Current{SLC3) 1000 mA

[FlLinear Solenaid Current{SLC2) 100 mA

[FlLinear Solenoid Current{SLC1) 1000 mA

[ Linear Solenoid Current{SLUJ 1000 mA

[l Linear Solenoid Current{SLT) 850 mA o
4 Shift Control Solenoid Valve Signal Shift Solenoid #2 - _-_J
[ Linear Solenoid Feedback Current{SLB1) 100 ma =
[l Linear Solenoid Feedback Current[SLE1) 100 mA =]
FIG1) PN FIG.5) "3rd" gear

FIG.2) R
FIG.3) "D 1st” gear
FIG.4) "2nd" gear

FIG.6) "4th" gear
FIG.7) "5th" gear
FIG.8) "Sth" gear

SENATT251M

Fig. 67: Scan Tool Display - "SOLENOID DUTY" (3 Of 3)
Courtesy of HYUNDAI MOTOR CO.

5. Does all "SOLENOID DUTY™" follow the reference data?
YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "COMPONENT INSPECTION 1" procedure.

COMPONENT INSPECTION 1

1. IGKEY OFF.
2. Remove the TCU.
3. Measure the resistance between "S1" solenoid-valve terminal and ground terminal of "S1" solenoid-valve.
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4. Measure the resistance between "S2" solenoid-valve terminal and ground terminal of "S2" solenoid-valve.
Specification: Approx. 11~150hms (20°C)

5. Is resistance within specifications?
YES:

e Go to "COMPONENT INSPECTION 2" procedure.

NO:

e Replace solenoid-valve as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

COMPONENT INSPECTION 2

1. IGKEY OFF.
2. Remove the TCU.
3. Measure the resistance of "SLC1" "SLC2" "SLC3" "SLB1" solenoid-valves.

Specification : Approx. 5.0 ~ 5.60hms (20°C)
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace solenoid-valve as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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.
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3. Operate the vehicle within DTC Enable conditions in General information.
4. Are any DTCs present?

YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0961 PRESSURE CONTROL SOLENOID "A" CONTROL CIRCUIT
RANGE/PERFORMANCE (SLT)

COMPONENT LOCATION

SENATT2430

Fig. 68: Identifying Control Module Solenoid-Valve To Gear Shift Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

TCU monitors status of "PCSV-A (SLT)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

e Engine speed > 400rpm
e 10.2V < Battery voltage < 15.5V

Enable Conditions
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e TCU communication = normal

Threshold value

Diagnostic Time

Detect not available current e Line pressure solenoid valve (SLT)

More than 2 times o Wiring harness (SLT)
o TCU

Fail Safe e Self learning control is inhibited

e Adaptive control is inhibited

SCHEMATIC DIAGRAM

TCU

IG SW - 3
ON/START

7

Memory Power

GND

[_u_w_;‘ 4| Line pressure solencid valve(SLT)

i L 4| Line pressure solenoid valve(SLT) ground

Line pressure solenoid valve(SLT) —
CSDO3A
TCU-B
ANEEnR
'i]i 7 PERTR
pehafi ey e

Nhokokizd 2

=
Al Memory Power

|| A9.GND

I A11. ON/START

B1.Line pressure solenocid valve{SLT) ground
B3, Line pressure solenoid valve(SLT)

SEMATTIEIL

Fig. 69: Line Pressure Solenoid Valve (SLT) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

Connect scantool to data link connector (DLC).

Engine "ON".

Monitor the "LINE PRESSURE SOLENOID VALVE (SLT)" parameters on the scan tool.
Shift gear at each position.

b=
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@

= Cum_ant Data

[Selecliva Display OJL Full List jL Graph Items List [Rsset Min.Max. JL Rscord__][ Stop O_JL VSS J
Sensor Namt‘. i Uatue Unit | el
B I.irtur Sulennid Feedback Cumni[SLI] BTI} mA

[FLinear Solenoid Current{SLT] 870 mA

[F Select Lever Switch PN -

[2] Shift Gear Position P.NR - =]

@)

& Current Data

(selective Display ¢)(  Fulist )  Graph  &)[ items List ][-Rasah MinMax, ) Record | Stop t][ vss |
Sensor Name \"alue Unll |

ElLincar Solenoid Feedback Current{SLT) 1000 wA :|
[ Linear Solenoid Current[SLT) 1000 mA

[l Select Lever Switch R -

[ Shift Gear Position : PNR - =]

= Current Data

(electve Display ¢)(__FulList DW@(RM MinMax. ) Record —]r-;{ap_‘]

Sensnr Name Value | Unit
FlLin ear Solenoid Feedback Curruni[SLT] 690 mA
FlLinear Solenoid Current{SLT} 590 mA
[ Select Lever Switch SPORT -
[/ Shift Gear Position § i

|3
@L:L___l'_]u

& Current Data
(selectve Dispiay #)(  Fuitist  ¢)(  Graph &) ams List )( ResetMinMax.)( Record )( stop ¢)( vss )

Sensor Name | Value Unit i =
ELIn:nr Solenaid Feedback Cllrlelrl[SLTj 880 mA

[FLinear Solenoid Current[SLT) BED maA

[ Select Lever Switch SPORT -

[ Shift Gear Position 2 - |

SEMNATTZION

Fig. 70: Scan Tool Display - "LINE PRESSURE SOLENOID VALVE (SLT)" (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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= Current Data @]
(selectveDispiay #)( Fullst  ¢)( Graph  ¢)( nemsList ) [ ResetMinMax. || Record [ Stop #)( vss )
Sensor Name a spaad Value | Uit | =
[FLinear Solenoid Feedback Current{SLT) 880 maA
M Linear Solencid Current{SLT) 880 mA
[ Select Lever Switch SPOHT -
[ Shift Gear Position 3 - =l
® Current Data (=)

(selective Display #)( FulList  ¢)( Graph ej[_laams List ][nasal Min.Max. ) [ Record ][ smp ][ vss ]
Sensul Namu ! \r‘alne| Unit Ep

Linear Sulennid Feedback Cmrcm[SLTj MII mA

[FlLinear Solenoid Currem(SLT) 840 'mA

[l Select Lever Switch SPORT -

[z Shift Gear Position 4 - |
=i Current Data @

[Salamwa Display .-]f FulList ) Graph ) ttemsList )[ResetMinMax )| Record )( Swop #)( vss )
Sensor Name \'uluel Unh J -
[FlLinear Solenoid Feedback Current{SLT] B?ﬂl m.ﬂ.

[FLinear Solenald Current{SLT] : 840 mA :
ESelect Lever Switch SPORT. -

[A Shift Gear Position B = i+

O

®| Current Data

((selective Display #)( Fuiist @) Graph &) ttems List }( Reset MinMax.|( Record [ Stnp c][ VSS ]
Sensor Name i varue Unlt

- Linear Solcnnid Fl:edllnd; Cumn![SLT] . IMI] M

ELinear Solenoid Current{SLT) B4D0 ma

] Select Lever Switch SPORT -

[ Shift Gear Position b - =l
FIG.1) R N FIG.5) "3rd" gear

FIG2)R FIG.B) "4th" gear

FIG.3} "D 1st” gear FIG.7T) "5th" gear

FIG.4) "2nd" gear FIG.8) "6th" gear

SENATIZTIN

Fig. 71: Scan Tool Display - "LINE PRESSURE SOLENOID VALVE (SLT)" (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

5. Does the "LINE PRESSURE SOLENOID VALVE (SLT)" follow the reference data?

YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:
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e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.
NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.

3. Perform the continuity test between "LINE PRESSURE SOLENOID VALVE (SLT)" terminal and
chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:

e Go to "GROUND CIRCUIT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

GROUND CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.

3. Perform the continuity test between Ground terminal of "LINE PRESSURE SOLENOID VALVE (SLT)"
and chassis ground.

Specification : Continuity
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4. Is resistance within specifications?
YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure resistance both terminal of "LINE PRESSURE SOLENOID VALVE (SLT)".

Specification : Approx. 5.0~5.60hms (20°C)
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace "LINE PRESSURE SOLENOID VALVE (SLT)" as necessary and Go to
"VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?

YES:
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e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0962 PRESSURE CONTROL SOLENOID "A" CONTROL CIRCUIT LOW (SLT)
COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION
TCU monitors status of "PCSV-A (SLT)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy o Check the current range
e Engine speed > 400rpm
Enable
Conditions e 102V < Battery Voltage <15.5V . .
D e Line pressure solenoid valve
e TCU communication = normal (SLT)
Threshold value e Feed back current < 20mA « Wiring harness (SLT)
Diagnostic Time e More than 5 times x more than 0.1 e TCU

S€C

Fail Safe o Self learning control is inhibited

o Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P0961.

MONITOR SCANTOOL DATA

Refer to DTC P0961.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0961.
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SIGNAL CIRCUIT INSPECTION
Refer to DTC P0961.

GROUND CIRCUIT INSPECTION
Refer to DTC P0961.
COMPONENT INSPECTION

Refer to DTC P0961.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0961.

DTC P0963 PRESSURE CONTROL SOLENOID "A" CONTROL CIRCUIT HIGH (SLT)

COMPONENT LOCATION
Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "PCSV-A (SLT)" in order to maintain optimum gear shift.

DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition

Possible cause

DTC Strategy e Check the current range

Enable
Conditions

¢ Engine speed > 400rpm
e 10.2V < Battery voltage < 15.5V
e TCU communication = normal

e Line pressure solenoid valve

Threshold value e Feed back current > 1358mA

(SLT)

Diagnostic Time
sec

e More than 5 times x more than 0.1

e Wiring harness (SLT)
e TCU

Fail Safe

e Self learning control is inhibited
e Adaptive control is inhibited

SCHEMATIC DIAGRAM
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Refer to DTC P0961.

MONITOR SCANTOOL DATA

Refer to DTC P0961.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0961.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P0961.

GROUND CIRCUIT INSPECTION

Refer to DTC P0961.

COMPONENT INSPECTION

Refer to DTC P0961.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0961.

DTC P0973 SHIFT SOLENOID "A" CONTROL CIRCUIT LOW (S1 SOLENOID)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-A (S1)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the signal

¢ Engine speed > 400rpm
Enable e 10.2V < Battery voltage < 15.5V
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Conditions e TCU communication = normal
e S1 output "ON" signal )
] - e Solenoid valve
Threshold e To detect "OFF" signal (0V) of the S1 monitor, when S1 (S1)
value drive output "ON" signal (12V) .
- - o Wiring harness
Diagnostic ) S1
Time e More than 5 times x more than 0.1 sec (S1)
. . « TCU
Fail Safe e Self le.armng cont.ro¥ 1s .1n.h1b1ted
e Adaptive control is inhibited
SCHEMATIC DIAGRAM
TCU
G SW e 1
a| on/sTART
— 4 » #| Memory Power
GND
e
E 1| Shift solenoid valve A(S1)
i_‘_ Shift solenoid valve A{S1) Q[
CSD09A
TCU-B

AREET R
[s[*7[e]sai1]
TRIOTET
Nbokoizdl

Al. Memory Power
A9.GND
A1, ON/START

B5. Shift solenoid valve A{S1)

SEMATT255L

Fig. 72: Shift Solenoid Valve A (S1) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.
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NO:

e Go to "COMPONENT INSPECTION" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure the resistance between Shift Solenoid "A" (S1) and chassis ground.

Specification : Approx 11~15 ohms (20°C)
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

¢ Replace Shift Solenoid "A" (S1) as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:

o System performing to specification at this time.
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DTC P0974 SHIFT SOLENOID "A" CONTROL CIRCUIT HIGH (S1 SOLENOID)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-A (S1)" in order to maintain optimum gear shift.

DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy o Check the signal
e Engine speed > 400rpm

Enable e 10.2V < Battery voltage < 15.5V
Conditions e TCU communication = normal e Solenoid valve
e S1 output "ON" signal (S1)
Threshold e To detect "ON" signal (12V) of the S1 monitor, when S1 * Vg;rmg harness
value drive output "OFF" signal (0V) (SD)
Diagnostic ) « TCU
Time e More than 5 times X more than 0.1 sec
Fail Safe o Self learning control is inhibited

o Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P0973.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0973.

COMPONENT INSPECTION

Refer to DTC P0973.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0973.

sabado, 28 de enero de 2023 11:51:20 p. m. Page 121 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

DTC P0976 SHIFT SOLENOID "B'" CONTROL CIRCUIT LOW (S2 SOLENOID)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

Monitors status of "SCSV-B (S2)" in order to maintain optimum gear shift.

DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy o Check the signal
e Engine speed > 400rpm

Enable e 10.2V < Battery voltage < 15.5V
Conditions e TCU communication = normal e Solenoid valve
e S2 output "ON" signal (S2)
Threshold e To detect "OFF" signal (0V) of the S2 monitor, when S2 * Vg;rlng harness
value drive output "ON" signal (12V) (S2)
Diagnostic ) « TCU
Time e More than 5 times X more than 0.1 sec
Fail Safe o Self learning control is inhibited

o Adaptive control is inhibited

SCHEMATIC DIAGRAM
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TCU
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Shift solenoid valve B(S2)
[L_ Shift solenoid valve B(S2) 1

e i
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A9. GND {s[w]7]s[shalit]| B2.Shift solencid valve B(S2)
A11. ON/START e
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Fig. 73: Shift Solenoid Valve B (S2) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "COMPONENT INSPECTION" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.

3. Measure the resistance between Shift Solenoid "B" (S2) and chassis ground.
Specification : Approx 11~15 ohms (20°C)

4. Is resistance within specifications?
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YES:

o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is
corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

¢ Replace Shift Solenoid "B" (S2) as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P0977 SHIFT SOLENOID "B" CONTROL CIRCUIT HIGH (S2 SOLENOID)
COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION
Monitors status of "SCSV-B (S2)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION
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DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the signal
e Engine speed > 400rpm

Enable e 10.2V < Battery voltage < 15.5V
Conditions e TCU communication = normal e Solenoid valve
e S2 output "ON" signal (S2)
Threshold e To detect "ON" signal (12V) of the S2 monitor, when S2 * Vgglng harness
value drive output "OFF" signal (OV) (52)
Diagnostic ) « TCU
Time e More than 5 times x more than 0.1 sec
Fail Safe e Self learning control is inhibited
e Adaptive control is inhibited
SCHEMATIC DIAGRAM

Refer to DTC P0976.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0976.

COMPONENT INSPECTION

Refer to DTC P0976.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0976.

DTC P0978 SHIFT SOLENOID "C" CONTROL CIRCUIT RANGE/PERFORMANCE (SLC1)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-C (SLC1)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION
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DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

¢ Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V

e TCU communication = normal * Solenoid valve (SLCI)

e Wiring harness (SLC1)

Threshold value e Detect not available current TCU
[ ]
Diagnostic Time e More than 2 times
Fail Safe e Self le.armng cont'ro‘l 1s‘1n‘h1b1ted
¢ Adaptive control is inhibited
SCHEMATIC DIAGRAM
TCU
IG SW . .
2| ON/START
Memory Power

A'- #| GND

8| Shift selencid valve C(SLC1)

M #| Shift solenoid valve C{SLC1) ground
Shift solenoid valve C{SLC1) —1 )
CSDO9A
TCU-B
ANERNR

Al Memary Powear
Al A8 GND
[ll A11.ON/START

[s[*[[e]sfof
T L T LT LJ
EEZOTLT
- peledeiiez]|

B10. Shift solenocid valve C{SLC1) ground
B11. Shift solencid valve C(SLC1)

SENATTZ5EL

Fig. 74: Shift Solenoid Valve C (SLC1) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

Connect scantool to data link connector (DLC).

Engine "ON".

Monitor the Shift Solenoid "C" (SLC1) parameters on the scan tool.
Shift gear at each position.

b=
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@ | Current Data ()
[Selacuve ispiay$)(  Fuilst  #)(  Grapn 2 nems List (Rasat min.Max ) Record ](- Stop Q][ vss )
Sensor Name ‘."alue| l.lnrl »

[#l Linear Solenoid Feedback Current[SLC1) 990 mA
[ Linear Solenoid Current{SLC1) 1000 mA
[ Select Lever Switch PN -
[# Shift Gear Position PNR - ”ﬂ
= | Current Data O
(‘selective Display #)( FullList  #)( Graph  #)( iems List u:aaat MinMax. ] Record )( stop ¢)( vss )
Sensor Name L i : Value | Unit i i -
B Linem Solcnulﬁ Fe:d,haﬁ: Cunem[SLm] : 95# mA 1
[l Linear Solenoid Current{SLC1) ; 1000 mA
Select Lever Switch | ; ERh y
EF Shift Gear Position PNR - ; =l
) | Current Data @]
(selective Display #)( FunList  ¢)(  Grapn  #)( ttems List ) ResetMin.Max.)( Recors ) stop #)( vss )
Sensor Name | Value | Unit F E
Bl Linear Solenoid Feedback Current(SLC1) 100 mA o Ly
[ Linear Solenoid Current[SLC1) 100 mA
[ Select Lever Switch : SPOHAT -
[#] Shift Gear Position : 1 - ; id|
& Current Data @
(selective Display #)(  FunList  ¢)(  Graph ][ ltems List j[ Reset Min. Mu.][ Record )| Stop #)( vss |
Sl:ns_nr MName ch s R LaEiE e I ‘Ir'nlnel Unlt i pa
[ Linear Solenoid Feedback Current{SLC1) 100 mA
Linear Solenoid Current(SLC1) 100 mA
Fl Select Lever Switch SPORT - :
7 Shift Gear Position Z - =]

SENATI2T2N

Fig. 75: Scan Tool Display - Shift Solenoid "C" (SLC1) (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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& Current Data @
(selective Display #)  Fuilist  #)(  Graph  #)( items List [Haaat Min.Max. ) Record [ Stop 'J[- vss ]
S:nsor Nsrnc ‘Jalch Unit
[EI Linear Solenoid Feedhack CulrenI[SLCH 100 - mé
[ Linear Solenoid Current[SLC1) 100 mA
[ Select Lever Switch SPORT -
[ Shift Gear Position 3 - i |
& Current Data @
 selective Display ¢ FurList  ¢)(  Graph {_mrns ust) Reset Min.Max. ‘[_ Record jl[ Stop
Sensnr Nnm= 'il’alue Unﬂ
| Unear ‘Sulenuld Feedback Curreni{SLm] 100 m
[ Linear Soleneid Current{SLC1) 100 mA
B Select Lever Switch SPORT -
Eﬂhiﬂﬁem Position 4 - =]

= Current Data

[Ssledlva Display .I_ Futlist  ¢)(  Grapn (_items List j[@t i, MB;] Record _J stop

Sensor Name o = 38 Valuc| Unit i
ELinear Solenoid Feedback Current{SLC1] 1000 mA
EdLinear Solenoid Current[SLC1) 1000 mA
[E Select Lever Switch SPOAT -
[ Shift Gear Position 5= |
= Current Data @
(selective Display ) Fuilist  #)(  Graph  #]( mems List ]( Reset Min. Mu][ Record | smp
Sensor Name: \"allsl:l Unit
[# Linear Solenoid Feedback Current{SLC1}] 390 mA
ELinear Solenoid Current{SLC1) 1000 mA
Select Lever Switch SPORT -
[] Shift Gear Position 6 - |
FIGN) PN FIG.5) "3rd" gear
FIG.2) R FIG.B) "4th" gear
FIG.3) "D 1st" gear FIG.7) "Sth" gear
FIG.4) "2nd" gear FIG.8) "8th" gear

SENATTZVEN

Fig. 76: Scan Tool Display - Shift Solenoid "C" (SLC1) (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

5. Does the Shift Solenoid "C" (SLC1) follow the reference data?
YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:
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e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Shift Solenoid "C" (SLC1) terminal and chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:

e Go to "GROUND CIRCUIT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

GROUND CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Ground terminal of Shift Solenoid "C" (SLC1) and chassis ground.

Specification : Continuity

4. Is resistance within specifications?
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YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure resistance both terminal of Shift Solenoid "C" (SLC1).

Specification : Approx. 5.0~5.60hms (20°C)
4. Is resistance within specifications?
YES:
¢ Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace Shift Solenoid "C" (SLC1) as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
¢ System performing to specification at this time.

DTC P0979 SHIFT SOLENOID "C" CONTROL CIRCUIT LOW (SLC1)
COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION
TCU monitors status of "SCSV-C (SLC1)" in order to maintain optimum gear shift.
DTC DESCRIPTION
TCU set this code, When Solenoid-valves are not working normally.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

¢ Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V

e TCU communication = normal * Solenoid valve (SLCI)

e Wiring harness (SLC1)

Threshold value o Feed back current < 20mA TCU
[ )
Diagnostic Time e More than 5 times x more than 0.1 sec
Fail Safe e Self learning control is inhibited
e Adaptive control is inhibited
SCHEMATIC DIAGRAM

Refer to DTC P0978.

MONITOR SCANTOOL DATA

Refer to DTC P0978.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0978.

SIGNAL CIRCUIT INSPECTION
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Refer to DTC P0978.

GROUND CIRCUIT INSPECTION

Refer to DTC P0978.

COMPONENT INSPECTION

Refer to DTC P0978.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0978.

DTC P0980 SHIFT SOLENOID "C" CONTROL CIRCUIT HIGH (SLC1)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-C (SLC1)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

o Engine speed > 400rpm

Enable Conditions e 10.2V < Battery voltage < 15.5V
e TCU communication = normal
Threshold value e Feed back current > 1358mA

Diagnostic Time e More than 5 times x more than 0.1 sec

e Solenoid valve (SLCI)
e Wiring harness (SLC1)
o TCU

Fail Safe ¢ Self learning control is inhibited

o Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P0978.
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MONITOR SCANTOOL DATA

Refer to DTC P0978.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0978.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P0978.

GROUND CIRCUIT INSPECTION

Refer to DTC P0978.

COMPONENT INSPECTION

Refer to DTC P0978.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0978.

DTC P0981 SHIFT SOLENOID "D'" CONTROL CIRCUIT RANGE/PERFORMANCE (SLC2)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-D (SLC2)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy

Check the current range

Engine speed > 400rpm

10.2V < Battery voltage < 15.5V
e TCU communication = normal e Solenoid valve (SLC2)
e Wiring harness (SLC2)

Enable Conditions
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Threshold value e Detect not available current e TCU

Diagnostic Time

More than 2 times

Self learning control is inhibited

Fail Safe ; T
e Adaptive control is inhibited
SCHEMATIC DIAGRAM
TCU
G SW i
e\ — o onisTART )

| (o b

Memory Power

i- ¥| GND

Shift solenoid valve D(SLC2)

-
B
L

Shift solenocid valve D{SLC2) ground

Shift solenocid valve D(SLC2) \ J

Al. Memory Power
A9, GND
A11, ON/START

B17. Shift solenoid valve D(SLC2)
B18. Shift solencid valve D{SLC2) ground

SEMNATT2500

Fig. 77: Shift Solenoid Valve D (SLC2) - Schematic Diagram

Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

1
2.
3.
4

Connect scantool to data link connector (DLC).

Engine "ON".

Monitor the Shift Solenoid "D" (SLC2) parameters on the scan tool.
Shift gear at each position.
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& | Current Data O
[Selecﬁva Dlsplay #][ Full List v]E—-Eirapé—JmC_et M:n@[ Reocrd_J[_ Smp 0}( :l
Sensor Name Value| ' Unit &

EIIJnearSnlenuid Feedback Current[Sch] I Ilﬂﬂ mA

M Linear Solenoid Cument|SLC2) 1000 maA

] Select Lever Switch PN -

[ Shift Gear Position P.N.A - |
= | Current Data @

( seloctive Display_e][ Fullist:  #)  craph 4 hemsList ) ResetMinMex.)( Recors ) swp ¢)( vss )
Sensor Name ‘Ja!um Unit | =
BlLincer Solenold F Feedback C CurrerrliSLCE[ 1000 mA i

Bl Linear Solenold Current[SLC2} 1000 mA

A Select Lever Switch R - :

B Shift Gear Position P.NR -

® | Current Data

[Saladive Display QJ[ Full List v][ Graph ][_Items List }[R&SB[ Min.| Max] Record Stop

SenseeMame oo e s i s i e Nelee fDalt
Linear Solenoid Feedback C Cuirenl‘[Schl 1000 mA
[ Linear Solenoid Current{SLC2)] 1000 mA
[ Select Lever Switch SPORT -

[ Shift Gear Position ; 1=

& | Current Data

( setective Display ¢)(  Ful List t][ Graph [ ters List J[R&:&tMlnMax j[ Record ]lr. Stop e][ vss )

@M__?j@u

Sensor Name d Va!uel UnH | -

- Llnuar Snl:nuid Feedhadc Cuuenl[SLCZ] 9590 mA

ElLinear Solenoid Curremt{SLC2] 1000 mA

Select Lever Switch SPORT -

Shift Gear Position 2 - :J
SENATTZTAN

Fig. 78: Scan Tool Display - Shift Solenoid "D" (SLC2) (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.

sabado, 28 de enero de 2023 11:51:20 p. m. Page 135 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

& Current Data
[summ Display ¢

Sensm Nam:

[Full List

_]CGraph —J' Iterns List [:EasntMFnMaxJ Record ( Sta.p ?]m

Value | Unlt o

IZI Linear Solenoid Feedback: Cunuﬂt[ﬁLCZ] 1000 mA

[ Linear Solenoid Current{SLC2) 1000 mA

[F Select Lever Switch SPOAT -

[#] Shift Gear Position £ ity =
= Current Data @

(‘selective Display ) Full Lt Aj( Graph [ tems List ] Reset Min. Mm(.]L Record ) stp #)( vss
Sensor Name Yalue | Unit | -
Elhneal Solenoid Feedback cumnqsu:z] a0 mA

[ Linear Solencid Current[SLC2] 100 mA

F] Select Lever Switch SPORT - :

Shift Gear Pusition 4 - - -
= | Current Data @

(selective Display ¢ Fuist  #)(  Graph &) items List }[ Reset Min.Max. ) Record [ Stop tjf_gss ]
S_e_l_tsnr Name i | Vﬂluel Unit A5
[ Linear Solenoid Feedback Current{SLEC2) B0 mA

[ Linear Solenoid Current{SLC2) 100 mA

B4 Select Lever Switch SPORT . - . e

E Shift Gear Position L e
®) Cu rrent Data @

(Selocive Display &) FulLst_ &)( Graph _&)( teme List ) Reset MinMax.)( Record ) Stop #)[ Ve
Sensor I'Iame \.l"alua |- Unit !

= Linear Solenoid Feedback Cunem{SLCZ] : ¢ 100 mA b g

[ Linear Solenoid Current[SLC2) 100° mA j
4 Select Lever Switch SPORAT -

[ Shift Gear Position 6 .- |

FIG1)P N

FIG.2) R

FIG.3) "D 1st" gear
FIG.4) "2nd" gear

FIG.5) "3rd" gear
FIG.6) "4th" gear
FIG.7) "5th" gear
FIG.8) "6th" gear
SENATTZTEN

Fig. 79: Scan Tool Display - Shift Solenoid "D" (SLC2) (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

5. Does the Shift Solenoid "D" (SLC2) follow the reference data?

YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

© 2011 Mitchell Repair Information Company, LLC.

sabado, 28 de enero de 2023 11:51:20 p. m. Page 136




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU. Perform
3. Perform the continuity test between Shift Solenoid "D" (SLC2) terminal and chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:

e Go to "GROUND CIRCUIT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

GROUND CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Ground terminal of Shift Solenoid "D" (SLC2) and chassis ground.

Specification : Continuity

4. Is resistance within specifications?
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YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure resistance both terminal of Shift Solenoid "D" (SLC2).

Specification : Approx. 5.0~5.60hms (20°C)
4. Is resistance within specifications?
YES:
¢ Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace Shift Solenoid "D" (SLC2) as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
¢ System performing to specification at this time.

DTC P0982 SHIFT SOLENOID "D" CONTROL CIRCUIT LOW (SLC2)
COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION
TCU monitors status of "SCSV-D (SLC2)" in order to maintain optimum gear shift.
DTC DESCRIPTION
TCU set this code, When Solenoid-valves are not working normally.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

¢ Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V

e TCU communication = normal * Solenoid valve (SLC2)

e Wiring harness (SLC2)

Threshold value o Feed back current < 20mA TCU
[ )
Diagnostic Time e More than 5 times x more than 0.1 sec
Fail Safe e Self learning control is inhibited
e Adaptive control is inhibited
SCHEMATIC DIAGRAM

Refer to DTC P0981.

MONITOR SCANTOOL DATA

Refer to DTC P0981.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0981.

SIGNAL CIRCUIT INSPECTION
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Refer to DTC P0981.

GROUND CIRCUIT INSPECTION

Refer to DTC P0981.

COMPONENT INSPECTION

Refer to DTC P0981.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0981.

DTC P0983 SHIFT SOLENOID "D" CONTROL CIRCUIT HIGH (SLC2)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-D (SLC2)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

o Engine speed > 400rpm

Enable Conditions e 10.2V < Battery voltage < 15.5V
e TCU communication = normal
Threshold value e Feed back current > 1358mA

Diagnostic Time e More than 5 times x more than 0.1 sec

e Solenoid valve (SLC2)
e Wiring harness (SLC2)
o TCU

Fail Safe ¢ Self learning control is inhibited

o Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P(0981.
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MONITOR SCANTOOL DATA

Refer to DTC P0981.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0981.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P0981.

GROUND CIRCUIT INSPECTION

Refer to DTC P(0981.

COMPONENT INSPECTION

Refer to DTC P0981.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0981.

DTC P0984 SHIFT SOLENOID "E" CONTROL CIRCUIT RANGE/PERFORMANCE (SLC3)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-E (SLC3)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy

Check the current range

Engine speed > 400rpm

10.2V < Battery voltage < 15.5V
e TCU communication = normal e Solenoid valve (SLC3)
e Wiring harness (SLC3)

Enable Conditions
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Threshold value e Detect not available current e TCU

Diagnostic Time More than 2 times

Self learning control is inhibited

Fail Safe ; T
e Adaptive control is inhibited
SCHEMATIC DIAGRAM
TCU
IG SW . \
e\ p 8| ON/START
A s 1| Memeory Power
A 1 GND
2| Shift solenoid valve E(SLC3)
#| Shift solenoid valve E(SLC3) ground
Shift solenoid valve E(SLC3) —
CSD09A
TCUu-B
/a EIEIETR

A1. Memory Power
I| A9. GND
[[| A11. ON/START

[s]*[7]e]sho]11
EOCODLT

rxl'jlg_i z1[22(L

B14. Shift solenoid valve E(SLC3)
B22. Shift sclenold valve E(SLC3) ground

SENATTZEIL

Fig. 80: Shift Solenoid Valve E (SLC3) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

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

2. Engine "ON".

3. Monitor the Shift Solenoid "E" (SLC3) parameters on the scan tool.
4. Shift gear at each position.
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' Current Data _ o @]
[Salacﬂw Display é_}[: Full List ‘][ Graph é-:][- liems List ][Ras&t Min.Manc. ][ Record J[ Sh:lp v:][: VSS ]
Sensor Name ! e Valul: Unlt L
EF Linear Solenoid Feedback Current{SLC3] 1 III]I] mh ]
[l Linear Solenoid Current{SLC3)] 1000 mA:
[l Select Lever Switch PN -
[ Shift Gear Position - PNR - |
= Current Data [_ED
f_salacliva Display GJ[_ Full List ej[ Graph G_]Lllerns List [_Rasm Min. Max][ Record jf Stop v][_ VSS ]
ST M ST T VR UREE S
E IJnear SuE:nmd Feedhack Cunen![SLC3] : 100 m._h il
M Linear Solenoid Current[SLC3) 100 mi
[ Select Lever Switch R -
Shift Gear Position  PMNR - =l
& Current Data (=)

(‘seiective Display ¢)(  FullList ][ Graph ][ items List }[nsse: Min.Max. ][ Record ][ stop ¢)( vss )

Sohworeme” 5 DL P i L e B T
[l Linear Solenoid Feedback Current[SLC3) 1000 mA i

[# Linear Solenoid Current{SLC3) 1000 mA

[ Select Lever Switch SPORT -

[4 Shift Gear Position 1 - B

= | Current Data- ©

(‘seiectve Dispiay #)(  FuiList &) Grapn ) temsList ) ResetMinMax. )( Record ) stop ¢)( vss )
Sensor Name s | Vall.ltJ'Ul'lll__ i S
El Linear Solenaid Feedback Current{SLCY) i 1000 mA

Linear Salenaid Current{SLC3) 1000 mA

Select Lever Switch SPORT -

Shift Gear Position 2 - =|

SENATT2TEN

Fig. 81: Scan Tool Display - Shift Solenoid "E'" (SLC3) (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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= | Current Data (=)
Selective Display $ Fulist:  #)(  Graph  #)( tems Llst_] Reset MinMax. ) Record [ Stop ‘][ vss |
Scnsnr Name Value | Umt *
E Linear Solenoid Feedback Cunen![Sl_[:S] 100 mA
[ Linear Solenoid Current{SLC3] 100 ma
[ Select Lever Switch SPORT -
E] Shift Gear Position 3 - =]
&  Current Data @

( setective Displey #)(  FuiList ) Graph

&) ems List |[ ResetMinMax. || Record
) )i )

s

Sensor Name ‘ll"nlu: Unit ! -
[ELinear Solenoid Feedhack Current{SLC3) '.I:IBI!. mA
[ Lincar Solenold Current{SLC3) 1000 mA _i
[l Select Lever Switch SPORT -
[ Shift Gear Position 4 - =l
® | Current Data
( setective Display #)(  Fuilist  #)(  Graph  ¢)( ttems List J[_Resﬂt MinMax )| Record [ Stop ¢)[ vss
Sensar Name Value | Unit | -
M Linear Solenoid Feedback Current[SLC3) 100 mA
[ Linear Solenoid Current{SLC3] 100 ma
[ Select Lever Switch SPORT -
A Shitt Gear Position 5 - |
&) Current Data @

I: Selective Display %jllc

Full List #L Graph

#)( tems List )( Reset Min.Max. )( Rsmrd_J stop. j[_gs._s_j.

Sensor Name Valuwe | Unit L
ELlnear Solenoid Feedhacl: Cun'en‘lﬁSLCS] 1000 mA

[ Lincar Solenoid Curreni{SLC3) 1000 ma

B Select Lever Switch SPORAT -

[ Shift Gear Position 6 - =]
FIG.1)R N FIG.5) "3rd" gear

FIG.2)R FIG.6) "4th" gear

FIG.3) "D 1st* gear
FIG.4) "2nd" gear

FIG.7) “5th" gear
FIG.8) "6th" gear

Fig. 82: Scan Tool Display - Shift Solenoid "E'" (SLC3) (2 Of 2)

Courtesy of HYUNDAI MOTOR CO.

Does the Shift Solenoid "E" (SLC3) follow the reference data?

YES:

SENATTZTIN

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:
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e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Shift Solenoid "E" (SLC3) terminal and chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:

e Go to "GROUND CIRCUIT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

GROUND CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Ground terminal of Shift Solenoid "E" (SLC3) and chassis ground.

Specification : Continuity

4. Is resistance within specifications?
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YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure resistance both terminal of Shift Solenoid "E" (SLC3).

Specification : Approx. 5.0-5.60hms (20°C)
4. Is resistance within specifications?
YES:
¢ Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace Shift Solenoid "E" (SLC3) as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

sabado, 28 de enero de 2023 11:51:20 p. m. Page 146 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited

2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

NO:
¢ System performing to specification at this time.

DTC P0985 SHIFT SOLENOID "E" CONTROL CIRCUIT LOW (SLC3)
COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION
TCU monitors status of "SCSV-E (SLC3)" in order to maintain optimum gear shift.
DTC DESCRIPTION
TCU set this code, When Solenoid-valves are not working normally.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

¢ Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V

e TCU communication = normal * Solenoid valve (SLC3)

e Wiring harness (SLC3)

Threshold value o Feed back current < 20mA TCU
[ )
Diagnostic Time e More than 5 times x more than 0.1 sec
Fail Safe e Self learning control is inhibited
e Adaptive control is inhibited
SCHEMATIC DIAGRAM

Refer to DTC P(0984.

MONITOR SCANTOOL DATA

Refer to DTC P0984.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P(0984.

SIGNAL CIRCUIT INSPECTION
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Refer to DTC P(0984.

GROUND CIRCUIT INSPECTION

Refer to DTC P0984.

COMPONENT INSPECTION

Refer to DTC P(0984.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0984.

DTC P0986 SHIFT SOLENOID "E" CONTROL CIRCUIT HIGH (SLC3)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-E (SLC3)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

o Engine speed > 400rpm

Enable Conditions e 10.2V < Battery voltage < 15.5V
e TCU communication = normal
Threshold value e Feed back current > 1358mA

Diagnostic Time e More than 5 times x more than 0.1 sec

¢ Solenoid valve (SLC3)
o Wiring harness (SLC3)
e TCU

Fail Safe ¢ Self learning control is inhibited

o Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P(0984.
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MONITOR SCANTOOL DATA

Refer to DTC P(0984.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0984.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P(0984.

GROUND CIRCUIT INSPECTION

Refer to DTC P(0984.

COMPONENT INSPECTION

Refer to DTC P0984.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P(0984.

DTC P0997 SHIFT SOLENOID "F'" CONTROL CIRCUIT RANGE/PERFORMANCE (SLB1)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-F (SLB1)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy

Check the current range

Engine speed > 400rpm

10.2V < Battery voltage < 15.5V
e TCU communication = normal e Solenoid valve (SLB1)
e Wiring harness (SLB1)

Enable Conditions
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Threshold value

e Detect not available current e TCU

Diagnostic Time

More than 2 times

Self learning control is inhibited

Fail Safe ; T
e Adaptive control is inhibited
SCHEMATIC DIAGRAM
IG SW U
l GfonsTanT
A. L 1| Memory Power
1{ GND

il

™
Shift solenoid valve F(SLB1)

A1, Memory Power
A9. GND
|| A11.ON/START

Shift solenoid valve F(SLB1)

Shift solenoid valve F(SLB1) ground

CSDO09A
TCU-B
ARIEEITIN
Haﬂ:“‘i * G 17118
wJhelzozizz.

e -

B16. Shift solenoid valve F(SLB1) ground
B21. Shift solenoid valve F(SLE1)

SEMNATT2E4L

Fig. 83: Shift Solenoid Valve F (SLB1) - Schematic Diagram

Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

Engine "ON".

b=

Shift gear at each position.

Connect scantool to data link connector (DLC).

Monitor the Shift Solenoid "F" (SLB1) parameters on the scan tool.
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= Current Data @

(selective Display #)( FullList  #)(  Graph  #)( ttems List [Raset MinMax | Record ) swop ¢) vss |
Snnsnr Name Vﬂlue UnI'I . -
ELer Solenoid Fe:dhanlc CurrenﬂSLBH ll]l.'ll] mA

[¥]Linear Solenoid Feedback Current[{SLB1) 1000 mA

1 Select Lever Switch PN -

Ef Shift Gear Position P.N.R - |
' Current Data @

 setective Display #)(  FuiList &) Graph ‘]M[Rm Min.Max. | Record | Shp ‘][ vss |}
Sensor Name Value  Unit L]
El_lnaar Sull:nuid Fel:dhal:k CurrenliSl_Bﬂ Itll]l} mh

[ Linear Solenoid Feedback Current[SLB1] 1000 mA

1 Select Lever Switch R -

b4 Shift Gear Posiion P.M.R - ;]
& Current Data
Selective Display #)( FullList  $)(  craph ¢ items L-at_][_esat MinMax. ) Record ) stop #)( wss )
Sensor Name 'hl'alue Unit b
Linear Solenoid Feedback Current[SLE1] 1000 mA

[ Linear Solenoid Feedback Current{SLEB1) 1000 mA

B Select Lever Switch SPORT -

EA Shift Gear Position 1 - R |
&  Current Data
Seiective Display #)( Fuilist _ $)( Graph  #]( ttems Lis J[Resat Min.Max. ) Record [ Stop .][

Sensor Namc

El Linear Solenoid Feedback Curreni[SLBl]
[ Linear Solenold Feedback Current{SLB1)
Select Lever Switch

[# Shift Gear Position

\.'alun;!..lnﬂ
‘Hll] mA
100 mA

SPORT -
2 - -l

BENATTZTEN

Fig. 84: Scan Tool Display - Shift Solenoid "F" (SLB1) (1 Of 2)

Courtesy of HYUNDAI MOTOR CO.
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& | Current Data

[ Shift Gear Position

(=)
(selective Display ) Fuist  #)(  craph ) items List [Rmtmm Max. ) Record ) stop #] VSS
SencorMeme CMolwefUn o oA
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3 =l
O

= Current Data
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® | Current Data O
(selective Display #)( Fullist  ¢)(_ Graph  #)( tems List )( Reset MinMax.)( Record ) stop ¢)( vss )
Sensor Name ‘.Falue Unh b s
EI Linear Salenoid Feedback Curunlismﬂ 1000 mA :
[FLinear Solenoid Feedback Current{SLB1) 1000 maA : 4
[A Select Lever Switch SPORT - !
[41 Shift Gear Position R =]
| Current Data =)
( selective Display v:][ Fullist &) Graph .J[ ltems List ]&tasa{ Min.Max. ]L Recard ][ Stop .][ VSS J
Sensor Name ‘J’ulun| Unit :
= Z1 inear Solenoid Feedback ¢ Clm'errIISLBT} 100 mA
[l Linear Solenoid Feedback Current{SLE1] 100 ma
[ Select Lever Switch SPORT -
[ Shift Gear Position 6 - =]
FIG1) BN F1G.5) *3rd" gear
FIG2)R FIG.6) "ath" gear
FIG.3} "D 1st” gear FIG.7) "5th" gear
FiG.4) "2nd" gear FIG.8) "6th” gear
EENATTZTAN

Fig. 85: Scan Tool Display - Shift Solenoid "F" (SLB1) (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

5. Does the Shift Solenoid "F" (SLB1) follow the reference data?

YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

sabado, 28 de enero de 2023 11:51:21 p. m. Page 152 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU. Perform
3. Perform the continuity test between Shift Solenoid "F" (SLB1) terminal and chassis ground.

Specification : Not continuity
4. Is resistance within specifications?
YES:

e Go to "GROUND CIRCUIT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

GROUND CIRCUIT INSPECTION

1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Ground terminal of Shift Solenoid "F" (SLB1) and chassis ground.

Specification : Continuity

4. Is resistance within specifications?
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YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure resistance both terminal of Shift Solenoid "F" (SLB1).

Specification : Approx. 5.0~5.60hms (20°C)
4. Is resistance within specifications?
YES:
¢ Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace Shift Solenoid "F" (SLB1) as necessary and Go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the Initial
learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and 'HOW TO
PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
¢ System performing to specification at this time.

DTC P0998 SHIFT SOLENOID "F'" CONTROL CIRCUIT HIGH (SLB1)
COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION
TCU monitors status of "SCSV-F (SLB1)" in order to maintain optimum gear shift.
DTC DESCRIPTION
TCU set this code, When Solenoid-valves are not working normally.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

¢ Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V

e TCU communication = normal o Solenoid valve (SLBI)

e Wiring harness (SLB1)

Threshold value o Feed back current < 20mA TCU
[ )
Diagnostic Time e More than 5 times x more than 0.1 sec
Fail Safe e Self learning control is inhibited
e Adaptive control is inhibited
SCHEMATIC DIAGRAM

Refer to DTC P0997.

MONITOR SCANTOOL DATA

Refer to DTC P0997.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P0997.

SIGNAL CIRCUIT INSPECTION
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Refer to DTC P0997.

GROUND CIRCUIT INSPECTION

Refer to DTC P0997.

COMPONENT INSPECTION

Refer to DTC P0997.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0997.

DTC P0999 SHIFT SOLENOID "F'" CONTROL CIRCUIT HIGH (SLB1)
COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SCSV-F (SLB1)" in order to maintain optimum gear shift.
DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

o Engine speed > 400rpm

Enable Conditions e 10.2V < Battery voltage < 15.5V
e TCU communication = normal
Threshold value e Feed back current > 1358mA

Diagnostic Time e More than 5 times x more than 0.1 sec

e Solenoid valve (SLBI)
e Wiring harness (SLB1)
e TCU

Fail Safe ¢ Self learning control is inhibited

o Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P0997.
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MONITOR SCANTOOL DATA

Refer to DTC P0997.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P0997.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P0997.

GROUND CIRCUIT INSPECTION

Refer to DTC P0997.

COMPONENT INSPECTION

Refer to DTC P0997.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0997.

DTC P1750 FRONT LEFT SPEED SENSOR (FL)-WITH ESP, ABS; DTC P1751 FRONT RIGHT
SPEED SENSOR (FR)-WITH ESP, ABS; DTC P1752 WHEEL SPEED REAR LEFT SIGNAL
UNDEFINED; DTC P1753 WHEEL SPEED REAR RIGHT SIGNAL UNDEFINED

COMPONENT LOCATION

SEMATTZND

Fig. 86: Identifying Control Module Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

The TCM can either receive data from the Engine Control Module or ABS control module, or it can send data
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to the ECM and ABSCM by using CAN communication. The CAN communication is one of the vehicle
communications method, which is now widely used to transfer the vehicle data.

DTC DESCRIPTION

When the TCM cannot read the data from the ABS ECU through the CAN-BUS line, the TCM sets this code.
CAN-BUS circuit malfunctioning or ABS ECU can be a possible cause of this DTC.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the communication
e 10.2V < Battery voltage <

Enable 15.5V
Conditions e TCU communication = normal
e No fail in System e Short or Open in CAN communication
Threshold Value| o Detect abnormal signal circuit.

Diagnostic Time| o More than 0.25 sec e Faulty in ECU

¢ Keep data before failure

Fail Safe detection.

¢ Self learning control is
inhibited

SCHEMATIC DIAGRAM
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TCU
e
G sW
2 | ON/START
P T\ _» 4 | Memory Power
BATT. ‘ I g i
ECU A 1| GND
CAN  CAN -
High Low
I m |
2] CAN High
4| CAN Low
o —1
CAN  CAN —
High Low
ABS HECU
A1, Memory Power
A8, GND
A1, ON/START
AB. CAN Low
Al4, CAN High

SENATT2EEL

Fig. 87: ABS HECU Control Module - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

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

3. Monitor the "CAN COMMUNICATION SERVICE DATA (ENGINE RPM, VEHICLE SPEED
SENSOR, THROTTLE P. SENSOR)" parameters on the scan tool.
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SENATTZEN

Fig. 88: Scan Tool Display - "CAN COMMUNICATION SERVICE DATA (ENGINE RPM,

THROTTLE P. SENSOR)"

Courtesy of HYUNDAI MOTOR CO.

Does "CAN BUS LINE DATA" follow the reference data?

YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Goto "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:
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e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Ignition "OFF" & Engine "OFF".
2. Disconnect the "ECU" connector.
3. Measure Resistance between "CAN HIGH" terminal and "CAN LOW" terminal.

Specification : Approx. 120+10ohms
4. Is measured resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration
or damage of ECM and then Repair or replace Resistance for CAN communication as necessary
and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
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¢ System performing to specification at this time.

DTC P1760 VALVE STICK (SLC3 STICK) - NEUTRAL CONDITION AT R RANGE

COMPONENT LOCATION
Refer to DTC P0961.

GENERAL DESCRIPTION

TCU monitors status of "SHIFT SOLENOID-VALVE C (SLC3)" in order to maintain optimum gear shift.

DTC DESCRIPTION

TCU set this code, When Solenoid-valves are not working normally.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition

Possible cause

DTC Strategy e Check the speed range

o Shift lever switch = "R" range
e Output speed < 500rpm
¢ Gear position > Reverse
Enable ¢ Engine speed > 400rpm
Conditions e 10.2V < Battery voltage < 15.5V
e No fail in system
e ATF temp. > 0°C
e Not N-->D, N-->R shifting

Threshold Value ¢ | Engine speed - Input speed | <

150rpm
Diagnostic Time e More than 0.1 sec
e Self learning control is inhibited
Fail Safe e Locked in 5th gear.

e Adaptive control is inhibited

e C3 Clutch
e B2 Brake

e Valve-body (C3, B2 pressure
system)

e TCU
e Solenoid valve (SLC3)
e S1, S2 solenoid valve

SCHEMATIC DIAGRAM
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Fig. 89: TCC Solenoid Valve (SLU) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

1. Connect scantool to data link connector (DLC).
2. Engine "ON".
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3. Monitor the all solenoid-valve parameters on the scan tool.

4. Shift gear at each position.
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SEMATT245M

Fig. 90: Scan Tool Display - "SOLENOID DUTY" (1 Of 3)

Courtesy of HYUNDAI MOTOR CO.
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Fig. 91: Scan Tool Display - "SOLENOID DUTY" (2 Of 3)
Courtesy of HYUNDAI MOTOR CO.
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Fig. 92: Scan Tool Display - "SOLENOID DUTY" (3 Of 3)
Courtesy of HYUNDAI MOTOR CO.

5. Does all "SOLENOID DUTY™" follow the reference data?
YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "COMPONENT INSPECTION 1" procedure.

COMPONENT INSPECTION 1

1. IGKEY OFF.
2. Remove the TCU.
3. Measure the resistance between "S1" solenoid-valve terminal and ground terminal of "S1" solenoid-valve.
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4. Measure the resistance between "S2" solenoid-valve terminal and ground terminal of "S2" solenoid-valve.
Specification: Approx. 11~150hms (20°C)

5. Is resistance within specifications?
YES:

e Go to "COMPONENT INSPECTION 2" procedure.

NO:

e Replace solenoid-valve as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

COMPONENT INSPECTION 2

1. IGKEY OFF.
2. Remove the TCU.
3. Measure the resistance of "SLC1" "SLC2" "SLC3" "SLB1" solenoid-valves.

Specification : Approx. 5.0 ~ 5.60hms (20°C)
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace solenoid-valve as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR
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.

sabado, 28 de enero de 2023 11:51:21 p. m. Page 167 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

3. Operate the vehicle within DTC Enable conditions in General information.
4. Are any DTCs present?

YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P2762 TORQUE CONVERTER CLUTCH PRESSURE CONTROL SOLENOID CONTROL
CIRCUIT RANGE/PERFORMANCE (SLU)

COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION

The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch (or Damper Clutch), to the
input shaft of the transmission, by applying 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

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference value
between engine speed and turbine speed). To decrease the slip of the Damper Clutch, the PCM/TCM increases
the duty ratio by applying more hydraulic 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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

¢ Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V
e TCU communication = normal

Threshold value e Detect not available current

Diagnostic Time e More than 2 times

e Solenoid valve (SLU)
e Wiring harness (SLU)
e TCU
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o Self learning control is inhibited

Fail Safe i L
o Adaptive control is inhibited
SCHEMATIC DIAGRAM
TCU
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Fig. 93: TCC Solenoid Valve (SLU) - Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

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 > 80%)
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= Current Data @
( selective Display¢)(  Furlist 4] Graph ¢ tems List :][RmaLMm Max. ]( Recard ][ swop ¢) vss |
Sensor Name ; "."nl!ue| Unﬁ -
[FlLinear Solenoid Feedback Current{SLU) 200 mA
[FLinear Solenoid Current[SLU} 200 mA
[ Input Speed[PG-A) 6394 RPM
El Engine Speed 713 APM
[ Select Lever Switch . PN -
EF Shift Gear Position PMNR - =]

O

= Current Data

(selective Display ¢)( FuiList  ¢](  Graph ¢ items List Resam.nmaxj{ Record ) stop vJ[ VSS J

Jeasaridme R RETI eof S Ll Wb R U SR e
IZ Linaar Bnltnold Fe:dhack Cun:mlSLU] 200 mA ;
[4 Linear Solencid Current{SLU) 200 mA
[ Input Speed(PG-A) ; : 881 RPM
[d Engine Speed : 920 APM
[ Select Lever Switch : R - i
[4 Shift Gear Position P.MR - i |
= Current Data @
(selective Dispiay &) Fuitist  #)(  Graph & )( ems List {Rmel minMax. ) Record ) Siop .)[ vss ]
Sensor Name "rnlm: i Unit I
[4 Linear Solenoid Feedback Current[SLLU) ZBD mh
Linear Solenold Current{SLU] 200 mA
[ Input Speed(PG-A) ; 880 APM
Engine Speed . 916 APM
[4 Select Lever Switch SPORT -
|§| Shift Gear Posilion - =l
= Gurrent Data @
(selecuve Dispiay #)( Fuust @) Graph  )( nems List ) ResetMinmax ) R Stop
SenaorNome — Syt Nelel _‘_"!'.‘."_._ el el
E Linear Solenoid Feedback CuntnﬂSLU] 200 mA
[ Linear Solenoid Current{SLU) . 200 mA
EInput Speed(PG-A) 1569 RPM
ElEngine Speed 1596 RPM
El Sclect Lever Switch SPORT -
[ Shift Gear Position z - =]
SENATT242N

Fig. 94: Scan Tool Display - "TORQUE CONVERTER (DAMPER) CLUTCH" (1 Of2)
Courtesy of HYUNDAI MOTOR CO.
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®  Current Data

( selective Display #j[:

Full List

(=)

O]C';m?pT_] tems List ) Reset Min.Max. ){_ Record ]f_:m e][— VSS ]

Sensnr Nnme Value ! Unli i

I Llnear Snlenuld Feedhack Curreni[SLUl 200 m

[E Linear Solenoid Current{SLU) 200 mA

[ Input Speed[PG-A) 1807 RAPM

[ Engine Speed 1839 RAPM

[F Select Lever Switch SPORT - -

[ Shift Gear Position 3 - =]
&  Current Data @

[:Salel:hw Dlsp:v] Fullst  #)(  craph  #)( nems List ){ Reset MinMax ) Record ) swop ¢)( vss )
SenturNamc | ‘U'aluej Unit .
E Llnt:ar Sulenuid Feedhack Cl.lrrem[SLU] 1000 mA

[l Linear Solenoid Current{SLU] 1000 “mA

[ tnput Speed(PG-4] 2032 APM

[ Engine Speed 2034 APM

[ Select Lever Switch SPORT -

[ Shift Gear Position 4 - i |
= | Current Data @

(selective Display #)(  FulList  #)(  Graph ¢ ems List ][Rasa{ MinMax. ) Record ) Stop *][ vss ]
Sensor Name Valu: Unﬂ

ELin“y Sulunnld Fq:m!hnn:k Cu:mm[SLU] e R o 1|][|[| mA S

[ Lincar Solenoid Current{SLU) 1000 mA

[ Input Speed(PG-A] 1017 RPM

[¥] Engine Speed 1077 RPM

[ Select Lever Swilch SPOAT -

[] Shift Gear Position b= |
= Current Data =)

( selective Display #)(  FullList  $)(  Graph ][ items List ][ Reset Min.Max. ][ Record [ Stop ‘j{_ vss ]

Sensor Nam:

Bl Linear Solenoid Feedback Cum:n‘liSLU]
¥l Linear Solenoid Current[SLU)

B Input Speed(PG-A)

EEngine Speed

B Select Lever Switch

[ Shift Gear Position

FIGA} P N

FIG2} R

F1G.3) "D 1st” gear
FIG.4) "2nd" gear

Fig. 95: Scan Tool Display - "TORQUE CONVERTER (DAMPER) CLUTCH" (2 Of 2)

FIG.5) "3rd" gear
FIG.B) "4th" gear
FIG.7) "5th* gear
FIG.8) "6th" gear

Vﬂue
znn
200

m7
1077

SPORT -
E -

Unﬂ
mA
mA
RPM

RPM

=

SEMATT240M

Courtesy of HYUNDAI MOTOR CO.

5. Does "TCCSV" follow the reference data?

YES:
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o 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, corrosion, contamination, deterioration or damage. Repair or replace as

necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1.

Engine "OFF" IG KEY "ON".

2. Remove the TCU.

. Perform the continuity test between "TCCSV (SLU)" terminal and chassis ground.

Specification : Not continuity

. Is resistance within specifications?

YES:

e Go to "GROUND CIRCUIT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

GROUND CIRCUIT INSPECTION
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1. Engine "OFF" IG KEY "ON".
2. Remove the TCU.
3. Perform the continuity test between Ground terminal of "TCCSV (SLU)" and chassis ground.

Specification : Continuity
4. Is resistance within specifications?
YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short to ground in harness. Repair as necessary and Go to "VERIFICATION OF
VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

1. Engine "OFF" IG KEY "OFF".
2. Remove the TCU.
3. Measure resistance both terminal of "TCCSV".

Specification : Approx. 5.0~5.60hms (20°C)
4. Is resistance within specifications?
YES:
o Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Replace "TCCSV" as necessary and Go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

VERIFICATION OF VEHICLE REPAIR

After a repair, it is essential to verify that the fault has been corrected.
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Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b N

Are any DTCs present ?
YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC P2763 TORQUE CONVERTER CLUTCH PRESSURE CONTROL SOLENOID CONTROL
CIRCUIT HIGH (SLU)

COMPONENT LOCATION
Refer to DTC P0961.
GENERAL DESCRIPTION

The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch (or Damper Clutch), to the
input shaft of the transmission, by applying 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

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference value
between engine speed and turbine speed). To decrease the slip of the Damper Clutch, the PCM/TCM increases
the duty ratio by applying more hydraulic 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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy

Check the current range

Engine speed > 400rpm
10.2V < Battery voltage < 15.5V
TCU communication = normal

Enable Conditions

e Solenoid valve (SLU)
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Threshold value o Feed back current < 20mA e Wiring harness (SLU)
Diagnostic Time

More than 5 times x more than 0.1 sec o TCU

Fail Safe Self learning control is inhibited

Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P2762.

MONITOR SCANTOOL DATA

Refer to DTC P2762.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P2762.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P2762.

GROUND CIRCUIT INSPECTION
Refer to DTC P2762.

COMPONENT INSPECTION

Refer to DTC P2762.

VERIFICATION OF VEHICLE REPAIR
Refer to DTC P2762.

DTC P2764 TORQUE CONVERTER CLUTCH PRESSURE CONTROL SOLENOID CONTROL
CIRCUIT LOW (SLU)

COMPONENT LOCATION

Refer to DTC P0961.

GENERAL DESCRIPTION

The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch (or Damper Clutch), to the
input shaft of the transmission, by applying 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.

sabado, 28 de enero de 2023 11:51:21 p. m. Page 175 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited

2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

The normal operating range of the Damper Clutch Control duty ratio value is from 30% (unlocked) to 85%
(locked).

DTC DESCRIPTION

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference value
between engine speed and turbine speed). To decrease the slip of the Damper Clutch, the PCM/TCM increases
the duty ratio by applying more hydraulic 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

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the current range

e Engine speed > 400rpm
Enable Conditions e 10.2V < Battery voltage < 15.5V

e TCU communication = normal * Solenoid valve (SLU)

e Wiring harness (SLU)

Threshold value e Feed back current > 1358mA TCU
Diagnostic Time e More than 5 times x more than 0.1 sec
Fail Safe e Self learning control is inhibited

e Adaptive control is inhibited

SCHEMATIC DIAGRAM

Refer to DTC P2762.

MONITOR SCANTOOL DATA

Refer to DTC P2762.

TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P2762.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P2762.

GROUND CIRCUIT INSPECTION

Refer to DTC P2762.

COMPONENT INSPECTION
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Refer to DTC P2762.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P2762.

DTC U0001 CAN COMMUNICATION MALFUNCTION

COMPONENT LOCATION

SEMATTZND

Fig. 96: Identifying Control Module Location
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION

The TCM can either receive data from the Engine Control Module or ABS control module, or it can send data
to the ECM and ABSCM by using CAN communication. The CAN communication is one of the vehicle
communications method, which is now widely used to transfer the vehicle data.

DTC DESCRIPTION

When the TCM cannot read the data from the ECU through the CAN-BUS line, the TCM sets this code. CAN-
BUS circuit malfunctioning or ECU can be a possible cause of this DTC.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy e Check the communication
¢ IGON
Enable e 10.2V < Battery voltage <
Conditions 15.5V
e No fail in system
Threshold Value| o Detect CAN BUS OFF signal
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Diagnostic Time

Fail Safe .

Self learning control is
inhibited.

Adaptive control is inhibited
Engine speed = 7000rpm
Accelerator = 0%

Engine torque = maximum
Gear position = 3rd gear
Kick-down = "OFF"

Brake switch = "ON"

Wheel speed = Output speed
Engine coolant temp. = 80°C

e Short or Open in CAN communication
circuit.

e Faulty in ECU
e Faulty in TCU

SCHEMATIC DIAGRAM
TCU
e —
IG SW ]
——— | _p~ 1 [ ON/START
CL_ g - 4 | Memory Power
| [BaTT. o I i
ECU A 1| GND
CAN  CAN -
High Low
= CH|
2] CAN High
#| CAN Low
o —
CAN  CaAN 1
High Low
ABS HECU

Al. Memory Power
A8, GND

A11, ONFSTART
AB. CAN Low

Al4, GAN High

Fig. 97: ABS HECU Control Module - Schematic Diagram

Courtesy of HYUNDAI MOTOR CO.

MONITOR SCANTOOL DATA

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

SENATTZEEL
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2. Engine "ON".

3. Monitor the "CAN COMMUNICATION SERVICE DATA (ENGINE RPM, VEHICLE SPEED
SENSOR, THROTTLE P. SENSOR)" parameters on the scan tool.

® | Current Data (=)
(setecive Dispiay #)( Furlist  #)(  Grapn  #)( 1temsList ) Reset MinMax ) Record J[ swp #)( vss ]
Sensor Name | \r‘nlu:i Unit l. e
[ AJC Switch OFF -
ElEngine Torque 43 %
El Throtile Position 2 %
FVehicle Speed Sensor 5 MPH
FlEngine Speed 1072 RPM =
FIG.1}
® | Current Data (=)
(‘seiective Display #)(_ Fuiist  #)( Grepn ¢ )( ftems List )(Reset MinMax )( Record ) Stop ¢
Sensor Name : Value | Unit ! A
[F1AJC Switch OFF -
[FlEngine Torque : 11.4 %
[ Throttle Pasition 5%
[ Vehicle Speed Sensor 98 MPH
[#l Engine Speed 2788 RPM |
FIG.1} Low-RPM

FIG.2) High-RPM

Fig. 98: Scan Tool Display - "CAN COMMUNICATION SERVICE DATA (ENGINE RPM,

THROTTLE P. SENSOR)"
Courtesy of HYUNDAI MOTOR CO.

4. Does "CAN BUS LINE DATA" follow the reference data?
YES:

o 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, corrosion, contamination, deterioration or damage. Repair or replace as
necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "TERMINAL AND CONNECTOR INSPECTION" procedure.

TERMINAL AND CONNECTOR INSPECTION

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.
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3. Has a problem been found?
YES:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION" procedure.

SIGNAL CIRCUIT INSPECTION

1. Ignition "OFF" & Engine "OFF".
2. Disconnect the "ECU" connector.
3. Measure Resistance between "CAN HIGH" terminal and "CAN LOW" terminal.

Specification : Approx. 120+10ohms
4. Is measured resistance within specifications?
YES:
¢ Substitute with a known-good PCM/TCM and check for proper operation. If the problem is

corrected, replace PCM/TCM as necessary and then go to "VERIFICATION OF VEHICLE
REPAIR" procedure.

NO:

e Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration
or damage of ECM and then Repair or replace Resistance for CAN communication as necessary
and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NOTE: When replacing the TCU, must perform the N position learning and the
Initial learning, (refer to 'HOW TO PERFORM N POSITION LEARNING' and
'HOW TO PERFORM INITIAL LEARNING')

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

Connect scantool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using a scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

b=

Are any DTCs present?

YES:
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e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
¢ System performing to specification at this time.

DTC U0100 FAULTS IN CAN A TRANSMIT MESSAGES
COMPONENT LOCATION
Refer to DTC U0001.
GENERAL DESCRIPTION
Refer to DTC U0001.
DTC DESCRIPTION

When the TCM cannot read the data from the ECU through the CAN-BUS line, the TCM sets this code. CAN-
BUS circuit malfunctioning or ECU can be a possible cause of this DTC.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible cause
DTC Strategy e Check the communication
e IGON
Enable

e 10.2V < Battery voltage < 15.5V
o No fail in system

Threshold Value e TCU cannot receive EMSI1

Conditions

e More than 2 times X more than
0.25 sec

e Self learning control is inhibited.

Diagnostic Time

e Short or Open in CAN communication

circuit.
e Adaptive control is inhibited e Faulty in ECU
¢ Engine speed = 7000rpm e Faulty in TCU

e Accelerator = 0%

Fail Safe ¢ Engine torque = maximum
e Gear position = 3rd gear
¢ Kick-down ="OFF"

e Brake switch = "ON"

e Wheel speed = Output speed

o Engine coolant temp. = 80°C

sabado, 28 de enero de 2023 11:51:21 p. m. Page 181 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited

2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

SCHEMATIC DIAGRAM

Refer to DTC U0001.

MONITOR SCANTOOL DATA

Refer to DTC U0001.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC U0001.

SIGNAL CIRCUIT INSPECTION

Refer to DTC U0001.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U0001.

DTC U0121 CAN COMMUNICATION MALFUNCTION (ECM/PCM - ABS)
COMPONENT LOCATION

Refer to DTC U0001.

GENERAL DESCRIPTION

Refer to DTC U0001.

DTC DESCRIPTION

When the TCM cannot read the data from the ECU through the CAN-BUS line, the TCM sets this code.
CAN-BUS circuit malfunctioning or ECU can be a possible cause of this DTC.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause

DTC Strategy e Check the communication

e TCU communication is normal with

Enable ABS HECU
Conditions e 10.2V < Battery voltage < 15.5V
e No fail in system o Short or Open in CAN
communication circuit.
Threshold e TCU cannot receive ABS « Faulty in ABS HECU
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Value e Faulty in TCU
Diagnostic e More than 2 times x more than 0.25
Time sec
Fail Safe ¢ Self learning control is inhibited.
e Wheel speed = Output speed

SCHEMATIC DIAGRAM

Refer to DTC U0001.

MONITOR SCANTOOL DATA

Refer to DTC U0001.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC U0001.

SIGNAL CIRCUIT INSPECTION

Refer to DTC U0001.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U0001.

DTC U0122 CAN COMMUNICATION MALFUNCTION (ECM/PCM - ESP)
COMPONENT LOCATION

Refer to DTC U0001.

GENERAL DESCRIPTION

Refer to DTC U0001.

DTC DESCRIPTION

When the TCM cannot read the data from the ECU through the CAN-BUS line, the TCM sets this code.
CAN-BUS circuit malfunctioning or ECU can be a possible cause of this DTC.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible cause
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DTC Strategy Check the communication
TCU communication is normal with
Enable ESP HECU
Conditions 10.2V < Battery voltage < 15.5V .
fail i e Short or Open in CAN
Threshold No fail in system communication circuit.
resho .
Value TCU cannot receive ABS e Faulty in ESP HECU
. . . e Faulty in TCU
Diagnostic More than 2 times x more than 0.25
Time sec
Fail Safe Self learning control is inhibited.
Wheel speed = Output speed
SCHEMATIC DIAGRAM

Refer to DTC U0001.

MONITOR SCANTOOL DATA

Refer to DTC U0001.

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC U0001.

SIGNAL CIRCUIT INSPECTION

Refer to DTC U0001.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U0001.

AUTOMATIC TRANSAXLE

COMPONENTS
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4~5.6, 17.4~40.5)

8~12 (0.8~1.2, 5.8-8.7)

/ e

8-12 (0.8-1.2,5.8-8.7)

; 8-12 (0.6~1.2,
35-61 (3.5-6.1,25.3-44.1) 1

5.8-8.7)

12
14 —_\
6~9 (0.6~0.9, 4.3~6.5)

N

20-30 (2~3, 14.5-21.7)

10
TORQUE : Nm (kgf.m, Ib-ft)
1. Torque convarter assembly 9. Qil cooler tube-Inlet
2. TCU 10. Qil cooler tube-Outlet
3. Filler plug 11. Overflow plug
4. Wire 12. Drain plug
5. Valve body assembly 13. Qil seal
6. Suction cover 14, O-ring
7. Side cover 15. Gasket
8. Input shaft speed sensor 16. Locking plate

SEMATTOS 1L

Fig. 99: Exploded View Of Automatic Transaxle With Torque Specification
Courtesy of HYUNDAI MOTOR CO.

REMOVAL

CAUTION: Please pay attention to the following when installing or removing A/T.

* Electronic parts
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1. When replacing an electronic part, be sure to switch the ignition off and disconnect the battery from the
negative (-) terminal before servicing the system.

2. When disconnecting a connector, pull out the connector after releasing a lock. [DO NOT PULL ON THE
HARNESS.]

3. When connecting a connector, insert the connector until it is locked completely. (Make sure a click sound
is made)

4. Do not jar electronic parts. If a part is dropped or shocked, replace it with a new one.
* Caution for handling ATF

1. Do not drain ATF while it is still hot. (Service the system after it cools down)
2. Be sure to use JWS-3309 (T-IV) type ATF.

1. Remove the engine cover, (refer to ENGINE AND TRANSAXLE ASSEMBLY )
2. Remove the battery after removing the three nuts (A,B,C) in order.

SENATTOEED

Fig. 100: Identifving Battery And Nuts
Courtesy of HYUNDAI MOTOR CO.

3. Remove the air duct (A).
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SENATTIOIL

Fig. 101: Identifyving Air Duct
Courtesy of HYUNDAI MOTOR CO.

4. Remove the air cleaner assembly (C) by disconnecting the AFS (Air Flow Sensor) connector (A) and
loosening the clamp (B).

SENATTODZL

Fig. 102: Identifving Air Cleaner Assembly And Clamp
Courtesy of HYUNDAI MOTOR CO.

5. Remove the battery tray (B) by removing the four bolts (A).
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SENATTO0AL

Fig. 103: Identifving Battery Tray And Bolts
Courtesy of HYUNDAI MOTOR CO.

6. Disconnect the TCU connector (A) and remove the CKP sensor (B).

SENATTI0ED

Fig. 104: Identifving TCU Connector And CKP Sensor
Courtesy of HYUNDAI MOTOR CO.

7. Remove the ground cable from transaxle (A).
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Fig. 105: Identifving Ground Cable From Transaxle
Courtesy of HYUNDAI MOTOR CO.

8. Remove the shift cable assembly (A).

SENATTOOED

Fig. 106: Identifving Shift Cable Assembly
Courtesy of HYUNDAI MOTOR CO.

9. Install the special tools (09200-38001), the engine support fixture and the adapter on the engine assembly.
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Fig. 107: Identifying Special Tools (09200-38001)
Courtesy of HYUNDAI MOTOR CO.

10. Remove the four transaxle upper mounting bolts (A) and the starter motor mounting bolt (B).

SEMATTOOSL

Fig. 108: Identifving Transaxle Upper Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

11. After removing the three bolts (A), take the transaxle support bracket off.
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SENATTIID

Fig. 109: Identifving Transaxle Support Bracket And Bolts
Courtesy of HYUNDAI MOTOR CO.

12. Disconnect the power steering pressure sensor (A).

SEMATFOOTL

Fig. 110: Identifving Power Steering Pressure Sensor
Courtesy of HYUNDAI MOTOR CO.

13. Remove the front wheels and tires, (refer to DRIVE-SHAFT )
14. Lift up the vehicle.
15. Remove the under shield cover (A).
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Fig. 111: Identifying Under Shield Cover
Courtesy of HYUNDAI MOTOR CO.

16. Remove the steering joint bolt (A).

SENATTIATD

Fig. 112: Identifving Steering Joint Bolt
Courtesy of HYUNDAI MOTOR CO.

17. Drain the powersteering fluid through the return hose (A) by loosening the clamp.
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SEMATTINED

Fig. 113: Identifving Drain Powersteering Fluid Hose And Clamp
Courtesy of HYUNDAI MOTOR CO.

18. Remove the lower arm ball joint mounting nut, the stabilizer link mounting nut, and the tie rod end
mounting nut from the front knuckles, (refer to FRONT SUSPENSION SYSTEM )

19. Remove the roll stopper mounting bolts (A, B).

SENATTOISD

Fig. 114: Identifving Roll Stopper Mounting Bolts (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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Fig. 115: Identifving Roll Stopper Mounting Bolts (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

20. Remove the muffler hanger rubber (A).

SEMATTOOM

Fig. 116: Identifving Muffler Hanger Rubber
Courtesy of HYUNDAI MOTOR CO.

21. Supporting the sub frame with a jack and the Special tool (09624-38000), remove the mounting bolts.
(refer to FRONT STABILIZER BAR or REAR STABILIZER BAR )

22. Remove the powersteering pressure tube (A) from the powersteering oil pump by removing the 1-type
bolt.
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SENATTONOL

Fig. 117: Identifving Powersteering Pressure Tube And L-Type Bolt

Courtesy of HYUNDAI MOTOR CO.

23. Remove the subframe.
24. Remove the front muffler (A).
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Fig. 118: Identifving Front Muffler
Courtesy of HYUNDAI MOTOR CO.

25. Disconnect the left driveshaft (A) from the transaxle.
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SENATTO 9D

Fig. 119: Identifving Left Driveshaft To Transaxle
Courtesy of HYUNDAI MOTOR CO.

26. Disconnect the right driveshaft (A) from the inner shaft and remove the inner shaft (B) by removing the
three mounting bolts.

NOTE: In case of 2WD, remove the inner shaft and the right driveshaft as an
assembly after removing the inner shaft bracket bolt.

Fig. 120: Identifving Right Driveshaft From Inner Shaft And Mounting Bolts (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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SENATFIZID

Fig. 121: Identifving Right Driveshaft From Inner Shaft And Mounting Bolts (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

27. In case of 4WD, remove the transfer case assembly, (refer to TRANSFER CASE'S REMOVAL)
28. Remove the side mud cover (A).

SEMATTOZ2D

Fig. 122: Identifying Side Mud Cover
Courtesy of HYUNDAI MOTOR CO.

29. After disconnecting the vacuum tube and the connector, remove the font roll mounting bracket assembly
(A).
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SEMATTOZED

Fig. 123: Identifving Font Roll Mounting Bracket Assembly
Courtesy of HYUNDAI MOTOR CO.

30. After removing the vacuum tube mounting bolt (A), remove the font mounting bracket (B) by removing
the three bolts.

& N ——

’ I. :,: ~ \ f_:;:-;_;df__,-
b 1

-

T T e
1Y '|,“ L \ Wi . J .
W A Vb —d
SESTL @ i, '

Fig. 124: Identifving Vacuum Tube Mounting Bolt
Courtesy of HYUNDAI MOTOR CO.
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SENAT 250

Fig. 125: Identifving Font Mounting Bracket Bolts
Courtesy of HYUNDAI MOTOR CO.

31. Remove the rear roll mounting bracket assembly (A) by removing the four bolts.

Fig. 126: Identifving Rear Roll Mounting Bracket Assembly
Courtesy of HYUNDAI MOTOR CO.

32. Remove the transaxle oil cooler hose (A).
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Fig. 127: Identifving Transaxle Qil Cooler Hose
Courtesy of HYUNDAI MOTOR CO.

33. Remove the transaxle mounting bolt near the drive-shaft hole from engine side.
34. Remove the dust cover (A).

SENATRO1EL

Fig. 128: Identifving Dust Cover
Courtesy of HYUNDAI MOTOR CO.

35. Remove the six drive plate mounting bolts (A) by rotating the timing gear.
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SENATFITL

Fig. 129: Identifving Drive Plate Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

36. Remove the starter motor mounting bolt (A) and the transaxle mounting bolt (B).

Fig. 130: Identifving Starter Motor Mounting Bolt
Courtesy of HYUNDAI MOTOR CO.

37. Supporting the transaxle with a jack, remove the five transaxle lower mounting bolts (A).
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SENATFOTAL

Fig. 131: Identifying Five Transaxle Lower Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

38. Lowering the jack slowly, remove the transaxle assembly.

CAUTION: When removing the transaxle assembly, be careful not to damage
any surrounding parts or body components.

INSTALLATION

1. After fitting the transaxle assembly into the engine assembly by using a jack, install the five transaxle
lower mounting bolts (A).

TORQUE: 40-47 Nm (4.0-4.7 kgf.m, 28.9-34.0 b-ft)

SENATRO1AL

Fig. 132: Identifving Five Transaxle Lower Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.
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2. Install the starter motor mounting bolt (A) and the transaxle mounting bolt (B).
TORQUE:
[A]:33-50 Nm (3.3-5.0 kgf.m, 23.9-36.1 Ib-ft)

[B]: 80-100 Nm (8-10 kef.m, 57.9-72.3 Ib-ft)

Fig. 133: Identifving Starter Motor Mounting Bolt
Courtesy of HYUNDAI MOTOR CO.

3. Install the six drive plate mounting bolts (A) by rotating the timing gear.

TORQUE: 46-53 Nm (4.6-5.3 kgf.m, 33.3-38.3 Ib-ft)

CAUTION: Be sure to tighten the bolts with the specified torque.

SERATFITL
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Fig. 134: Identifving Drive Plate Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

4. Install the dust cover (A).

SENATRO1EL

Fig. 135: Identifving Dust Cover
Courtesy of HYUNDAI MOTOR CO.

5. Install the transaxle mounting bolt near the driveshaft hole from engine side.
TORQUE : 80-100 Nm (8-10 kgf.m, 57.9-72.3 1b-ft)

6. Install the side mud cover (A).
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Fig. 136: Identifving Side Mud Cover
Courtesy of HYUNDAI MOTOR CO.

7. After installing the font mounting bracket (B) by removing the three bolts, install the vacuum tube
mounting bolt (A).
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Fig. 137: Identifving Font Mounting Bracket Bolts
Courtesy of HYUNDAI MOTOR CO.
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Fig. 138: Identifving Vacuum Tube Mounting Bolt
Courtesy of HYUNDAI MOTOR CO.

8. After installing the font roll mounting bracket assembly (A), connect the vacuum tube and the connector.
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SEMATTOZED

Fig. 139: Identifving Font Roll Mounting Bracket Assembly
Courtesy of HYUNDAI MOTOR CO.

9. Install the rear roll mounting bracket assembly (A) by installing the four bolts.

Fig. 140: Identifving Rear Roll Mounting Bracket Assembly
Courtesy of HYUNDAI MOTOR CO.

10. Install the transaxle oil cooler hose (A).
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Fig. 141: Identifving Transaxle Qil Cooler Hose
Courtesy of HYUNDAI MOTOR CO.

11. In case of 4WD, install the transfer case assembly, (refer to TRANSFER CASE'S INSTALLATION)
12. Connect the left driveshaft (A) to the transaxle.

SENATTO 9D

Fig. 142: Identifving Left Driveshaft To Transaxle
Courtesy of HYUNDAI MOTOR CO.

13. Install the inner shaft (B) by installing the three mounting bolts and connect the right driveshaft (A) into
the inner shatft.

NOTE: In case of 2WD, install the inner shaft and the right driveshaft as an
assembly.
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SENATTIZID

Fig. 143: Identifving Right Driveshaft From Inner Shaft And Mounting Bolts (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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Fig. 144: Identifving Right Driveshaft From Inner Shaft And Mounting Bolts (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

14. Install the front muffler (A).
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SEMATTOTIL

Fig. 145: Identifying Front Muffler
Courtesy of HYUNDAI MOTOR CO.

15. Support the subframe with a jack and the Special tool (09624-38000).
16. Install the powersteering pressure tube (A) to the powersteering oil pump by installing the 1-type bolt.

SENATIOL

Fig. 146: Identifving Powersteering Pressure Tube And L-Type Bolt
Courtesy of HYUNDAI MOTOR CO.

17. Install the mounting bolts. (refer to FRONT STABILIZER BAR or REAR STABILIZER BAR )
18. Remove the roll stopper mounting bolts (A, B).

TORQUE : 90-110 Nm (9-11 kgf.m, 65.1-79.5 1b-ft)
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SENATTOISD

Fig. 147: Identifving Roll Stopper Mounting Bolts (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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Fig. 148: Identifving Roll Stopper Mounting Bolts (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

19. Remove the muffler hanger rubber (A).
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SEMATTOOM

Fig. 149: Identifvying Muffler Hanger Rubber
Courtesy of HYUNDAI MOTOR CO.

20. Remove the lower arm ball joint mounting nut, the stabilizer link mounting nut, and the tie rod end
mounting nut from the front knuckles, (refer to FRONT SUSPENSION SYSTEM )

21. Install the steering joint bolt (A).

SENATTIATD

Fig. 150: Identifving Steering Joint Bolt
Courtesy of HYUNDAI MOTOR CO.

22. Connect the return hose (A) to the tube by tightening the clamp.
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SEMATTINED

Fig. 151: Identifving Drain Powersteering Fluid Hose And Clamp
Courtesy of HYUNDAI MOTOR CO.

23. Install the under shield cover (A).

Fig. 152: Identifving Under Shield Cover
Courtesy of HYUNDAI MOTOR CO.

24. Lower the vehicle.
25. Install the front wheels and tires, (refer to DRIVESHAFT )
26. Connect the power steering pressure sensor (A).
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SEMATFOOTL

Fig. 153: Identifying Power Steering Pressure Sensor
Courtesy of HYUNDAI MOTOR CO.

27. Install the transaxle support bracket bolts (A).

TORQUE : 90-110 Nm (9-11 kgf.m, 65.1-79.5 1b-ft)

SENATTHD

Fig. 154: Identifving Transaxle Support Bracket And Bolts
Courtesy of HYUNDAI MOTOR CO.

28. Install the four transaxle upper mounting bolts (A) and the starter motor mounting bolt (B).
TORQUE:
[A]: 65-85 Nm (6.5-8.5 kgf.m, 47.0-61.5 Ib-ft)
[A']: 43-55 Nm (4.3-5.5 kgf.m, 31.1-39.8 Ib-ft)

[B]: 43-55 Nm (4.3-5.5 kgf.m, 31.1-39.8 Ib-ft)
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SEMATTOOSL

Fig. 155: Identifving Transaxle Upper Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

29. Remove the special tool (09200-38001).
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Fig. 156: Identifving Special Tools (09200-38001)
Courtesy of HYUNDAI MOTOR CO.

30. Install the shift cable assembly (A).

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

NOTE: Adjust the shift cable referring to ADJUSTING THE SHIFT CABLE.
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SENATTOOED

Fig. 157: Identifving Shift Cable Assembly
Courtesy of HYUNDAI MOTOR CO.

31. Install the ground cable (A) to transaxle.

Fig. 158: Identifving Ground Cable From Transaxle
Courtesy of HYUNDAI MOTOR CO.

32. Connect the TCU connector (A) and install the CKP sensor (B).

sabado, 28 de enero de 2023 11:51:22 p. m. Page 215

© 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

SENATTIOED

Fig. 159: Identifving TCU Connector And CKP Sensor
Courtesy of HYUNDAI MOTOR CO.

33. Install the battery tray (B) by Installing the four bolts (A).

SENATTO0AL

Fig. 160: Identifving Battery Tray And Bolts
Courtesy of HYUNDAI MOTOR CO.

34. Installing the air cleaner assembly (C) by connecting the AFS (Air Flow Sensor) connector (A) and

tightening the clamp (B).
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SENATTODZL

Fig. 161: Identifving Air Cleaner Assembly And Clamp
Courtesy of HYUNDAI MOTOR CO.

35. Install the air duct (A).

SENATTIOIL

Fig. 162: Identifving Air Duct
Courtesy of HYUNDAI MOTOR CO.

36. Install the battery after installing the three nuts (A, B, C) in order.
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SENATTOEED

Fig. 163: Identifying Battery And Nuts
Courtesy of HYUNDAI MOTOR CO.

37. Install the engine cover. (refer to ENGINE AND TRANSAXLE ASSEMBLY )
38. Refill the automatic transaxle fluid, (refer to INSPECTION AND ADJUSTMENT)
39. Refill the powersteering fluid, (refer to POWER STEERING GEAR BOX)

40. When replacing the automatic transaxle assembly, after initializing the TCU, perform N position learning
and initial learning, (refer to ' HOW TO PERFORM N POSITION LEARNING' and 'HOW TO
PERFORM INITIAL LEARNING')

AUTOMATIC TRANSAXLE CONTROL SYSTEM

SPECIFICATION OF BOLTS
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Fig. 164: Identifying Bolts Length
Courtesy of HYUNDAI MOTOR CO.

VISUAL IDENTIFICATION
Please pay attention to the following when installing or removing transaxle.
 Handling with care for electronic parts

1. When replacing an electronic part, be sure to switch the ignition off and disconnect the battery from the
negative (-) terminal before servicing the system.

2. Do not jar electronic parts. If a part is dropped or shocked, replace it with a new one.
* Prevention of foreign substances

1. Be sure to remove dust, sand, etc. thoroughly from A/T when removing an associated part from it.
2. Protect the removed part from dust by covering it with a plastic bag, etc.
3. Perform the service procedures using plastic gloves, and do not use work gloves or a rag.
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* Prevention of part damage

1.

2.

When separating an attached surface of the case, etc., tap with a plastic hammer to take the parts apart.
[DO NOT PRY PARTS OFF WITH A SCREWDRIVER, ETC.]

Do not pull out the valve, etc. with excessive force.

* Cleaning of parts

1.
2.
3.

All parts have to be thoroughly cleaned, dried by blown air and coated with the specified oil.
Do not clean aluminum parts and rubber parts with alkaline chemicals.
Do not clean rubber parts with washing oil (white gasoline).

* Caution for handling ATF

1.
2.

Do not drain ATF while it is still hot. (Service the system after it cools down.).
Be sure to use JWS-3309 (T-IV) type ATF.

SOLENOID VALVE

DESCRIPTION

SOLENOID LOCATION

SENATTI00D

Fig. 165: Identifving Solenoid Valve Location

Courtesy of HYUNDAI MOTOR CO.

FUNCTION OF EACH SOLENOID

1.

3-way solenoids (S1, S2)

The 3-way solenoids (S1, S2) are installed on the front valve body. The solenoids turn ON and OFF in
response to signals output from the TCU. According to the ON or OFF status of S1 or S2, the 1st gear
engine brake operates or a gear shift occurs. As a fail-safe function, if any shift solenoid abnormality

sabado, 28 de enero de 2023 11:51:22 p. m. Page 220 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

occurs, the TCU will disable the current to the solenoids.
2. Shift control solenoids (SLC1, SLC2, SLC3, SLB1)

The shift control solenoids (SLC1, SLC2, SLC3, SLB1) are installed on the front valve body. The
solenoids linearly control hydraulic pressure in response to signals output from the TCU. Through this, it
controls hydraulic pressure to the clutches (C1, C2, C3) and brake (B1) for smooth shifting. According to
each shift control solenoid, the transaxle shifts from 1st gear into 6th gear and vice versa. As a fail-safe
function, if any shift control solenoid occurs, the TCU will shut off the current to the solenoids.

3. Line pressure control solenoid (SLT)

The line pressure control solenoid (SLT) is installed on the front valve body. In accordance with the value
decided in the TCU based on throttle opening signals and engine torque, line hydraulic pressure is
controlled by linearly changing the comparable throttle pressure. Through this, The TCU controls
hydraulic pressure to the clutch and brakes for smooth shifting. As a fail-safe function, if any abnormality
occurs in the line pressure control solenoid (SLT), then the TCU will shut off the current to the line
pressure control solenoid. (The line pressure is maximized, If the line pressure control solenoid current is
shut off when any abnormality of the SLT other than valve stuck occurs.)

4. Lock-up control solenoid (SLU)

The lock-up control solenoid (SLU) is installed on the front valve body. It linearly controls lock-up clutch
hydraulic pressure based on engine rpm, throttle opening degree signals, input speed sensor (NIN)
signals, and output speed sensor (SP) signals. This results in control of lock-up. As a fail-safe function, if
any abnormality occurs in the lock-up control solenoid (SLU), then the TCU will shut off the current to
the solenoid.

SPECIFICATION OF EACH SOLENOID

3-WAY SOLENOID (S1, S2)
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Fig. 166: [Solenoid Valve Resistance And Temperature Graph]
Courtesy of HYUNDAI MOTOR CO.

SHIFT CONTROL SOLENOID
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Fig. 167: [Solenoid Valve Resistance And Temperature Graph]
Courtesy of HYUNDAI MOTOR CO.

INSPECTION
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CAUTION: Do not apply impact to the solenoid. Do not damage the terminals.

3-WAY SOLENOID (81, S2)

1. Remove the side cover.
2. Remove the 3-way solenoid (S1, S2).

CAUTION: Do not apply impact to the solenoid.

3. With a tester, measure the resistance between the solenoid terminal and solenoid body.
SPEC: 11~150hms (at 20°C [68°F])

4. Check that solenoid operates when connecting the battery positive terminal to the solenoid terminal and
the battery negative terminal to the solenoid body.

SHIFT CONTROL SOLENOID (SLC1, SLC2, SLC3, SLB1)

1. Remove the side cover.
2. Remove the shift control solenoid. (SLC1, SLC2, SLC3, SLBI)

CAUTION: o The shift pressure control valve and the spring may be taken off
when removing the solenoid.

« Do not apply impact to the solenoid.

3. With a tester, measure the resistance between terminal 1 and terminal 2 of each solenoid.
SPEC: 5.0~5.60hms (at 20°C [68°F])

4. Connect the battery positive terminal to each terminal 1 of the solenoid via a bulb (12-21W), and then
check that each solenoid operates when connecting the battery negative terminal to terminal 2.

REMOVAL

1. Drain the oil by removing the overflow plug and the O-ring using a torx wrench (T40), and the drain plug
(A) and the gasket by using a hexagon wrench (17mm).
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SEMATTOFZD

Fig. 168: Identifving Drain Plug
Courtesy of HYUNDAI MOTOR CO.

Disconnect the oil cooler hoses from the tubes.
3. Remove the 2 bolts to remove the oil cooler tubes (A) and the O-rings.

SEMATTOFID

Fig. 169: Identifying Oil Cooler Tubes And Bolts
Courtesy of HYUNDAI MOTOR CO.

4. Using a torx wrench, remove the 12 seal bolts. Using a plastic hammer, tap the transaxle side cover to
remove it.

CAUTION: o Be careful not to damage the fitting surface of the transaxle
case and the transaxle side cover.

e Be careful not to deform the transaxle side cover.
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SENATTOT4D

Fig. 170: Identifying Seal Bolts
Courtesy of HYUNDAI MOTOR CO.

5. Disconnect the 8 solenoid connectors and the 2 speed sensor connectors. Disconnect the wire from the 2
clamps.

SEMATREAL

Fig. 171: Identifving Clamps
Courtesy of HYUNDAI MOTOR CO.

6. Remove the bolt and the lock plate, and pull out the oil temperature sensor (A) and the O-ring from the
valve body assembly.
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SENATTOFSD

Fig. 172: Identifving Oil Temperature Sensor And O-Ring
Courtesy of HYUNDAI MOTOR CO.

7. Fix the wire with tape to the transaxle case as shown in the figure.

NOTE: Be sure to secure the wire with tape so that it will not interfere with the
valve body assembly.

FENATTOTED

Fig. 173: Locating Fix Wire With Tape To Transaxle Case
Courtesy of HYUNDAI MOTOR CO.

8. Remove the 2 speed sensor wires (A) from the solenoid clamp.
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SENATTOTID

Fig. 174: Identifving Speed Sensor Wires From Solenoid Clamp
Courtesy of HYUNDAI MOTOR CO.

9. Fix the 2 speed sensor wires with tape to the transaxle case as shown in the figure.

NOTE: Be sure to secure the 2 speed sensor wires with tape so that they will not
interfere with the valve body assembly.

SENATTOTID

Fig. 175: Locating Fix Speed Sensor Wires With Tape To Transaxle Case
Courtesy of HYUNDAI MOTOR CO.

10. Remove the 2 bolts to remove the suction cover (A) and the gasket.
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SENATMOTED

Fig. 176: Identifving Suction Cover And Gasket To Bolts
Courtesy of HYUNDAI MOTOR CO.

11. Remove the 6 bolts as shown in the figure.

SEMNATTOTED

Fig. 177: Identifying Bolts
Courtesy of HYUNDAI MOTOR CO.

12. Disconnect the manual valve link (A) and remove the valve body assembly.

CAUTION: Be careful not to drop the valve body assembly.
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SEMATTOEOD

Fig. 178: Identifving Manual Valve Link And Valve Body Assembly
Courtesy of HYUNDAI MOTOR CO.

INSTALLATION

1. Connect the manual valve link (A) and install the valve body assembly.

CAUTION:  , when installing the valve body assembly, be sure to put the
wire in the open space of the separate plate in the valve body
assembly.

o Do not pinch the wire between the separate plate and the valve
body assembly.

Separate plate

SEMATTORBL

Fig. 179: Separating Plate In Valve Body Assembly
Courtesy of HYUNDAI MOTOR CO.

2. Temporarily install the valve body assembly with the 6 bolts.

Bolt size:
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(5) :M6x1.0x31mm
(4) :M6x1.0x2Imm

(2) :M6x1.0x17mm

NOTE: Aligning the bolt holes, temporarily tighten the 6 bolts by hand.

EENATTONO0

Fig. 180: Identifving Bolts In Tightening Sequence
Courtesy of HYUNDAI MOTOR CO.

3. Temporarily install the suction cover (A) and a new gasket with the 2 bolts.

Bolt size (6) : M6x1.0x41 mm

SENATMOTED

Fig. 181: Identifving Suction Cover And Gasket To Bolts
Courtesy of HYUNDAI MOTOR CO.

4. Tighten the 8 bolts in the order shown in the figure.
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TORQUE : 8-12 Nm (0.8-1.2 kgf.m, 5.8-8.7 Ib-ft)

SENATTOIID

Fig. 182: Identifving Bolts In Tightening Sequence
Courtesy of HYUNDAI MOTOR CO.

5. Install the connectors of the 2 speed sensor wires (A) to the solenoid clamp.

SEMATTOTID

Fig. 183: Identifving Speed Sensor Wires From Solenoid Clamp
Courtesy of HYUNDAI MOTOR CO.

CAUTION: Install sensor as instructed as shown figure so that speed sensor
wires cannot be stuck to solenoid.
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SENATTORIL

Fig. 184: Identifving Speed Sensor Wires And Stuck To Solenoid
Courtesy of HYUNDAI MOTOR CO.

6. Coat the new "O" ring with ATF, and install it to the oil temperature sensor.
O-ring size: inner dia.-11.57mm, thickness-1.98mm

7. Install the oil temperature sensor (A) with the lock plate and the bolt to the valve body assembly as shown
in the figure.

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

Bolt size (1) : M6x1.0x12mm

SENATTOFSD

Fig. 185: Identifving Oil Temperature Sensor And O-Ring
Courtesy of HYUNDAI MOTOR CO.

8. Connect the 8 solenoid connectors and the 2 speed sensor connectors, and the T/M wire to the 2 clamps.
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SEMATT08AL

Fig. 186: Identifving Clamps
Courtesy of HYUNDAI MOTOR CO.

9. C(Clean oil off the contact surface of the new transaxle side cover with the transaxle case.
NOTE: Completely remove oil with white gasoline or similar products.

10. Apply sealant (FIPG) to the new transaxle side cover.
11. Install the transaxle side cover with 12 new seal bolts.

TORQUE : 10-16 Nm (1.0-1.6kgf.m, 7.2-11.6 1b-ft)

Bolt size (7): M8x1.25x15.5mm (Seal bolt)

SENAT 74D

Fig. 187: Identifying Seal Bolts
Courtesy of HYUNDAI MOTOR CO.

12. Coat the new O-rings with ATF, and install it to the oil cooler tubes (A). Install the oil cooler tubes with
the 2 bolts.
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O-ring size: inner dia.-11.6mm, thickness-2.35mm
TORQUE : 20-30 Nm (2.0-3.0 kgf.m, 14.5-21.7 1b-ft)

Bolt size (8) : M8x1.25x20mm
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Fig. 188: Identifving Oil Cooler Tubes And Bolts
Courtesy of HYUNDAI MOTOR CO.

13. Connect the oil cooler hoses from the tubes.
14. Install the drain plug (A) and the gasket by using a hexagon wrench (17mm).

TORQUE : 35-61 Nm (3.5-6.1 kgf.m, 25.3-44.1 1b-ft)
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SEMATTOFZD

Fig. 189: Identifving Drain Plug
Courtesy of HYUNDAI MOTOR CO.

15. Refill the ATF. (refer to PROCEDURE OF ATF LEVEL ADJUSTING)
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INPUT SPEED SENSOR

DESCRIPTION

The input speed sensor (NIN) is installed in the transaxle case.

This sensor detects the number of revolutions of the intermediate shaft's C2 drum as input shaft speed.

This signal is transmitted to the TCU. Based on those signals, the TCU controls engine torque, shift timing, and
lock-up.

Spead sansor (SF) Speewd sonsor (MIN}

SEMATTOE2L

Fig. 190: Identifving Input Speed Sensor (NIN) In Transaxle Case
Courtesy of HYUNDAI MOTOR CO.

SPECIFICATION
INPUT SPEED SENSOR SPECIFICATIONS
Signal Current
Inout d sensor HIGH 12-16 mA
put speed senso LOW 18 mA

REMOVAL

1. Drain the oil by removing the overflow plug and the O-ring using a torx wrench (T40), and the drain plug
(A) and the gasket by using a hexagon wrench (17mm).
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SEMATTOFZD

Fig. 191: Identifving Drain Plug
Courtesy of HYUNDAI MOTOR CO.

Disconnect the oil cooler hoses from the tubes.
3. Remove the 2 bolts to remove the oil cooler tubes (A) and the O-rings.
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SEMATTOFID

Fig. 192: Identifying Oil Cooler Tubes And Bolts
Courtesy of HYUNDAI MOTOR CO.

4. Remove the transaxle side cover and the valve body assembly, (refer to REMOVAL)

CAUTION: Be careful not to drop the valve body assembly.

5. Remove the input speed sensor (A).
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SENATTOBID

Fig. 193: Identifving Input Speed Sensor
Courtesy of HYUNDAI MOTOR CO.

INSPECTION

CAUTION: o Do not damage the input speed sensor (NIN).
e Do not damage the terminals.

1. Connecting terminal 2 to a battery positive terminal, connect the battery negative terminal to terminal 1
through resistance of 100ohms and ammeter.

2. Measure currency value when shaking metal shards (magnetic material) back and forthwith a top of input
speed sensor (NIN) (less than Smm).

Specification [mA] : 12-16 (HIGH), 4-8 (LOW)
INSTALLATION

1. Install the input speed sensor (A).

SENATTOB3D

Fig. 194: Identifying Input Speed Sensor
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Courtesy of HYUNDAI MOTOR CO.

2. Install the transaxle side cover and the valve body assembly, (refer to INSTALLATION)

CAUTION: Be careful not to drop the valve body assembly.

3. Coat the new O-rings with ATF, and install it to the oil cooler tubes (A). Install the oil cooler tubes with
the 2 bolts.

O-ring size: inner dia.-11.6mm, thickness-2.35mm
TORQUE : 20-30 Nm (2.0-3.0 kgf.m, 14.5-21.7 1b-ft)

Bolt size (8) : M8x1.25x20mm

SEMATTOFID

Fig. 195: Identifving Oil Cooler Tubes And Bolts
Courtesy of HYUNDAI MOTOR CO.

Connect the oil cooler hoses from the tubes.
5. Install the drain plug (A) and the gasket by using a hexagon wrench (17mm).

TORQUE : 35-61 Nm (3.5-6.1 kgf.m, 25.3-44.1 1b-ft)
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SEMATTOFZD

Fig. 196: Identifving Drain Plug
Courtesy of HYUNDAI MOTOR CO.

6. Refill the ATF. (refer to PROCEDURE OF ATF LEVEL ADJUSTING)

OUTPUT SPEED SENSOR

DESCRIPTION

The output speed sensor (SP) is installed in the transaxle case.

This sensor detects the number of revolutions of the counter drive gear as output shaft speed.

This signal is transmitted to the TCU. Based on those signals, the TCU controls engine torque, shift timing, and
lock-up.

Speead sensor [MIN)

SENATTOE2L

Fig. 197: Identifving Input Speed Sensor (NIN) In Transaxle Case
Courtesy of HYUNDAI MOTOR CO.

SPECIFICATION
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OUTPUT SPEED SENSOR SPECIFICATIONS

Signal Current
Output d sensor HIGH 12-16 mA
utput speed senso LOW 48 mA
INSPECTION
NOTE: Refer to REMOVAL & INSTALLATION in order to inspect the output speed

sensor (SP).

CAUTION: o Do not damage the output speed sensor (SP).
o Do not damage the terminals.

1. Connecting terminal 2 to a battery positive terminal, connect the battery negative terminal to terminal 1
through resistance of 1000hms and ammeter.

2. Measure currency value when shaking metal shards (magnetic material) back and forthwith a top of input
speed sensor (NIN) (Iess than Smm).

Specification [mA] : 12-16 (HIGH), 4-8 (LOW)
TRANSMISSION CONTROL MODULE (TCM)

DESCRIPTION

ADOPTION OF INTEGRATED POSITION SENSOR WITH TCU

The shift position sensor is integrated in TCU. TCU indicates a shift position by reading a voltage difference
between output voltages (Pos1, Pos2) from the shift position sensor.

TCM body Vnhslgsa i Pos |
. . L
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SENATTI0L

Fig. 198: Identifving Shift Position Sensor And Qutput Voltages
Courtesy of HYUNDAI MOTOR CO.

FUNCTION OF TCU
1. Automatic gear shift control

In automatic gear shift control, based on each gear shift pattern, S1 and S2 turn on or off and SLCI,
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SLC2, SLC3, and SLBI1 are operated linearly according to information that includes vehicle speed,
Throttle valve opening degree, and brake signals.

. Lock-up control

Based on rpm signals, signals from the engine control unit (engine rpm and throttle opening) and vehicle
speed, smooth lock-up control is achieved through linear control of the lock-up control solenoid (SLU).
(However, this assumes that JWS-3309 is used.)

Garage shift control

When the shift lever is moved from N to D or from N to R, after the engine is started, a shift control
solenoid (SLC1, SLC3) is used for the oil pressure required by C1 clutch or C3 clutch and appropriately
regulated oil pressure is supplied to the clutch, engaging smoothly without shock.

NOTE: « When the engine is cold, the first piston stroke resistance increases,
creating a time lag in shift operation. In order to reduce the time lag,
control is not performed.

o By controlling the oil pressure according to the piston stroke,
smooth engagement without shock becomes possible.

. Reverse control

If the shift lever is moved from N to R while the vehicle is traveling and the transmission shifts into
reverse, the wheels may be locked, which is extremely dangerous. In order to avoid this, TCU inhibits the
transmission from shifting into reverse while traveling.

NOTE: ¢ Even when the shift lever is moved from N to R, the transmission
does not shift into reverse if the vehicle speed is 11 km/h or more.

o When this control is activated, the C3 clutch is released without
operating the shift control solenoid (SLC3) so that the transmission
does not shift into reverse.

« Reverse control takes precedence over N-R shift control.

Self-diagnosis function

The TCU monitors the communication status of each sensor, electronic component and ECU including
the engine control unit. If any malfunction should occur, the TCU functions to warn the driver and stores
the malfunction as a diagnosis code.

. Fail-safe

With the fail-safe function, if any malfunction should occur in the automatic transmission system, the
TCU will output a control signal, and control will be performed to make traveling a minimum distance
possible. If shift solenoid malfunction, the TCU will cancel the output of control signals to the solenoid.
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If this happens,

automatic transmission gear shifting will be controlled by oil pressure circuits only and

the gears will shift as shown in the chart below.

SHIFT POSITION AND GEAR POSITION

Shift position

Gear position

R

Reverse

D

3rd gear (5th gear in case of SLCI failure)

. Driver adaptive shift control

The F21 for HMC does not have a driving mode selection switch that allows drivers to select a mode

themselves. The vehicle is ordinarily in economy mode. However, when specific conditions are met, the

TCU selects a shifting pattern appropriate to driving conditions from all of the shifting patterns and
switches automatically.

MODE DESCRIPTION

Mode

Description

ECONOMY

Used during normal driving. ECONOMY mode is basic shift schedule and the ideal
shift schedule to be consistent with fuel economy and acceleration performance.
This mode is normally selected where no other higher priority shift mode is
activated. Full shift schedule map is available including lockup for this mode.

HIGH OIL
TEMPERATURE
(HOT)

This mode is protect the gearbox from the overheating. This mode is activated
where the T/M oil temperature is too high, and will prevent the T/M oil temperature
increasing by torque converter slipping. HOT shift schedule maps is available
including lockup depending on the T/M oil temperature area for this mode.

MANUAL SHIFT
MODE

The manual shift mode is activated where the driver put the shifter into manual
gate. The gear position is manually changed according to the driver shift demand.
The automatic down shift function in decelerating and automatic up shift function
for engine over revolution protection are available. The allowable vehicle speed for
up shifting at low vehicle speed and down shifting at high speed set be TCU
parameters.

UP-SLOPE (US|, 2)

The UP-SLOPEI, 2 mode detect up hill road condition and change the shift map to
powerful map to avoid busy shifting at up hill condition. When start condition of up
slope mode is detected, shift map is changed upslopel or upslope2 map depending
on slope gradient if no higher priority mode is activated.

The AUTO CRUSE CONTROL detects "ACC ON" signal and use specific point to

AUTO CRUISE revent shift hunting during ACC ON. When cruise control is ON, gears are fixed
CONTROL (ACC) P Souring 8
to perform smooth driving.
The GEAR HOLD according to the request by ESP in order to support the vehicle
stability. This function can be activated in every shift mode except for MANUAL
GEAR HOLD  |SHIFT MODE. When start condition is fulfilled, gear is held to current gear. The

gear hold is performed after shift control finished if start condition is fulfilled
during shifting.

MODE PRIORITY ON CURRENT IMPLEMENTATION
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MODE PRIORITY ON CURRENT IMPLEMENTATION
Mode priority Shift mode

H| gh MANUAL SHIFT MODE

GEAR HOLD

HOT

UP-SLOPE 2

UP-SLOPE 1

Lo AUTO CRUISE CONTROL

SENAT ROOEL ECONOMY

INFORMATION OF TCU CONNECTOR
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Fig. 199: Identifying TCU Connector Terminals
Courtesy of HYUNDAI MOTOR CO.
TCU CONNECTOR TERMINALS DESCRIPTION
Tel;;:)mal Mark Terminal Name Teli\ln:)mal Mark Terminal Name
Al B Battery voltage B4 SLUG Lock-up control solenoid
[SLU-]
A2 - - B5 S1 3-way solenoid [S1]
A3 TOP UP Tiptronic input signal up B6 - -
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TIP . . . Oil temperature sensor
A4 DOWN Tiptronic input signal down B7 OTG [OT-]
AS STLK Start lock output signal B8 oT Oil temp[e(;i}tﬁe Sensor
CAN communication L line Lock-up control solenoid
A6 CANL (Low) B9 SLU (SLU]
. . . Shift control solenoid
A7 TIP M | Tiptronic input signal Manual B10 SLCI1G [SLCI-]
Shift control solenoid
A8 - - B11 SLC1 [SLC1+]
A9 GND TCU ground B12 NIN+ [Input speed sensor [NIN+]
Al10 - - B13 NIN- | Input speed sensor [NIN-]
. o . Shift control solenoid
All IG Ignition switch input signal B14 SLC3 [SLC34]
Al2 - - B15 - -
Al3 RVS | Reverse lamp output signal Bl |sLBlG| Shift C‘[’é’gglfj’len‘”d
CAN communication H line Shift control solenoid
Al4 CANH (High) B17 SLC2 [SLC2+]
Shift control solenoid
AlS - - B18 SLC2G [SLC2-]
Al6 SFL Shift lock output signal B19 SP+ |Output speed sensor [SP+]
Bl SLTG | e press“fesﬁ‘}‘fﬁml solenoid | 5, SP- | Output speed sensor [SP-]
. Shift control solenoid
B2 S2 3-way solenoid [S2] B21 SLB1 [SLB1+]
Line pressure control solenoid Shift control solenoid
B3 SLT [SLT+] B22 SLC3G [SLC3-]
REMOVAL
1. Disconnect the (-) terminal from the battery.
2. Remove the air cleaner assembly.
3. Remove the turbocharger tube, (diesel engine only)
4. Remove the shift cable (A), the manual lever (B), and the connector (C).
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Fig. 200: Identifving Shift Cable, Manual Lever And Connector
Courtesy of HYUNDAI MOTOR CO.

5. Remove the 3 bolts to remove the TCU (A).

Fig. 201: Identifving TCU And Bolts
Courtesy of HYUNDAI MOTOR CO.

INSTALLATION

1. Check the condition of the connector pin of the A/T (foreign material, bent pins, broken pins etc.) and
"O" ring after the TCU is removed.

2. Be sure to match the position of the TCU marking.

CAUTION: Do not turn more than 60 degrees from the marking.
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SENATIOI2L

Fig. 202: Checking Connector Pin
Courtesy of HYUNDAI MOTOR CO.

3. Install the TCU (A) with the 3 bolts.
TORQUE : 20-30 Nm (2.0-3.0 kgf.m, 14.5-21.7 Ib-ft)

Bolt size (8) : M8x1.25x20mm

NOTE: Make sure the correct positions of the TCU and wire.

SENATTCESD

Fig. 203: Identifying TCU With Bolts
Courtesy of HYUNDAI MOTOR CO.

4. Install the shift cable (A), the manual lever (B), and the connector (C).
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Fig. 204: Identifving Shift Cable, Manual Lever And Connector

Courtesy of HYUNDAI MOTOR CO.

Install the air cleaner assembly.
Connect the (-) terminal to the battery.

Perform N position learning, (refer to ' HOW TO PERFORM N POSITION LEARNING")

o =N »n

Perform initial learning, (refer to Troubleshooting's ' HOW TO PERFORM INITIAL LEARNING")

TRANSAXLE OIL TEMPERATURE SENSOR

DESCRIPTION

¢ The transmission wires are installed on the transaxle case as the grouped connectors of the oil temperature

sensor, speed sensors, and solenoids.

e The oil temperature sensor (A), which is integrated with the transmission wires, is installed on the front
valve body. It directly detects the oil temperature within the hydraulic pressure control circuit and
transmits a signal based on that temperature to the TCU. In response to changes in oil temperature, the
TCU controls gear shifting for smooth shifting across a wide range of temperatures.

SENATTIMD
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Fig. 205: Identifving Oil Temperature Sensor
Courtesy of HYUNDAI MOTOR CO.

SPECIFICATION

SIGNAL SPECIFICATIONS

Signal Specification
10°C 5.62-7.31 kohms
Oil temperature sensor 25°C 3.5kohms
110°C 0.22-0.27kohms

10000

100

Resistance (&)

-50 0 150
Temperatura ("C)

SENATRODEL

Fig. 206: Oil Temperature Sensor Signal Graph
Courtesy of HYUNDAI MOTOR CO.

REMOVAL

1. Remove the TCU.

CAUTION: Do not touch the terminals.

2. Drain the oil by removing the overflow plug and the O-ring using a torx wrench (T40), and the drain plug

(A) and the gasket by using a hexagon wrench (17mm).
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SEMATTOFZD

Fig. 207: Identifving Drain Plug
Courtesy of HYUNDAI MOTOR CO.

3. Disconnect the oil cooler hoses from the tubes.
4. Remove the 2 bolts to remove the oil cooler tubes (A) and the O-rings.

SEMATTOFID

Fig. 208: Identifying Oil Cooler Tubes And Bolts
Courtesy of HYUNDAI MOTOR CO.

5. Remove the transaxle side cover and the valve body assembly, (refer to REMOVAL))

CAUTION: Be careful not to drop the valve body assembly.

6. After removing the wire lock plate (A), remove the wire (B) from the transaxle case.

CAUTION: | Be careful not to damage the harness.
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o Be careful not to pull the harness forcibly.

SENATTARID

Fig. 209: Identifving Wire Lock Plate And Transaxle Case
Courtesy of HYUNDAI MOTOR CO.

7. Remove the O-ring (B) and the gasket (C) from the wire (A).

BERATTOEED

Fig. 210: Identifving O-Ring And Gasket From Wire
Courtesy of HYUNDAI MOTOR CO.

INSTALLATION

1. After coating a new gasket (C) with ATF, install it to the wire (A).
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BERATTOEED

Fig. 211: Identifving O-Ring And Gasket From Wire
Courtesy of HYUNDAI MOTOR CO.

2. Install a new O-ring (B) to the wire.

O-ring size: inner dia.-27.3mm, thickness-2.4mm

CAUTION: Do not coat ATF to the O-ring.

3. Install the wire (A) to the transaxle case.

CAUTION: e Be careful not to apply too much force to the wire.
o Be careful not to damage the T/M wire.
NOTE: Install the wire to the transaxle case by engaging its claw.
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SENATTDSTD

Fig. 212: Identifving Wire To Transaxle Case
Courtesy of HYUNDAI MOTOR CO.

4. Install a new wire lock plate (B).
5. Install the transaxle side cover and the valve body assembly, (refer to INSTALLATION)

CAUTION: Be careful not to drop the valve body assembly.

6. Coat the new O-rings with ATF, and install it to the oil cooler tubes (A). Install the oil cooler tubes with
the 2 bolts.

O-ring size: inner dia.-11.6mm, thickness-2.35mm
TORQUE : 20-30 Nm (2.0-3.0 kgf.m, 14.5-21.7 Ib-ft)

Bolt size (8) : M8x1.25x20mm

SEMATTOFID

Fig. 213: Identifving Oil Cooler Tubes And Bolts
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Courtesy of HYUNDAI MOTOR CO.

Connect the oil cooler hoses from the tubes.
8. Install the drain plug (A) and the gasket by using a hexagon wrench (17mm).

TORQUE : 35-61 Nm (3.5-6.1 kgf.m, 25.3-44.1 1b-ft)

SEMATTOFZD

Fig. 214: Identifving Drain Plug
Courtesy of HYUNDAI MOTOR CO.

Install the TCU.
TORQUE : 20-30 Nm (2.0-3.0 kgf.m, 14.5-21.7 1b-ft)
Bolt size (8) : M8x1.25x20mm

9. Refill the ATF. (refer to PROCEDURE OF ATF LEVEL ADJUSTING)
10. Perform N position learning, (refer to ' HOW TO PERFORM N POSITION LEARNING')
11. Perform initial learning, (refer to Troubleshooting's ' HOW TO PERFORM INITIAL LEARNING")

SHIFT LEVER

COMPONENTS

sabado, 28 de enero de 2023 11:51:23 p. m. Page 253 © 2011 Mitchell Repair Information Company, LLC.




2007 Hyundai Veracruz Limited
2007 TRANSMISSION Automatic Transaxle (F21) - Veracruz

1. Shift lever knob 4. Shift cable assembly
2. Shift lever assembly 5. Manual lever
3. Retainer

SEMATTO40L

Fig. 215: Identifving Shift Lever Components (1 Of 2)
Courtesy of HYUNDAI MOTOR CO.
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1. Shift lever knob 3. Center console
2. Indicator assembly 4, Shift lever assembly

SENATTO4IL

Fig. 216: Identifying Shift Lever Components (2 Of 2)
Courtesy of HYUNDAI MOTOR CO.

REMOVAL

1. Remove the shift lever knob (A).
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Fig. 217: Identifving Shift Lever Knob
Courtesy of HYUNDAI MOTOR CO.

2. Remove the center console cover (A).
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SENATTO43D

Fig. 218: Identifying Center Console Cover
Courtesy of HYUNDAI MOTOR CO.

3. Remove the center console, (refer to CONSOLE )
4. Remove the shift cable assembly (C) by removing the clamp (A) and the snap pin (B).
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Fig. 219: Identifving Shift Cable Assembly And Snap Pin
Courtesy of HYUNDAI MOTOR CO.

5. Disconnect the interlock switch connector (A).

et

SEMATT4D

Fig. 220: Identifving Interlock Switch Connector
Courtesy of HYUNDAI MOTOR CO.

6. Remove the shift lever assembly (A).
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SEMATTOMED

Fig. 221: Identifving Shift Lever Assembly
Courtesy of HYUNDAI MOTOR CO.

7. Remove the retainer (A) and nuts (B).
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SEMATTOM5D

Fig. 222: Identifying Retainer And Nuts
Courtesy of HYUNDAI MOTOR CO.

NOTE: In case, remove the crash pad and cowl cross bar. (refer to CRASH PAD

and HEATER UNIT )

8. Remove the shift cable assembly from the transaxle. (refer to AUTOMATIC TRANSAXLE'S
REMOVAL)

9. Remove the shift cable assembly.

INSTALLATION

1. Install the retainer (A) and nuts (B).
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TORQUE : 12-15 Nm (1.2-1.5 kgf.m, 8.7-10.8 Ib-ft)
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Fig. 223: Identifving Retainer And Nuts
Courtesy of HYUNDAI MOTOR CO.

NOTE: In case, install the crash pad and cowl cross bar. (refer to CRASH PAD and
HEATER UNIT)

2. Install the shift lever assembly (A).

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

SEMATTOMED

Fig. 224: Identifving Shift Lever Assembly
Courtesy of HYUNDAI MOTOR CO.

3. Connect the interlock switch connector (A).
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SEMATTHTD

Fig. 225: Identifving Interlock Switch Connector
Courtesy of HYUNDAI MOTOR CO.

4. Install the shift cable assembly (C) by installing the clamp (A) and the snap pin (B).

Fig. 226: Identifving Shift Cable Assembly And Snap Pin
Courtesy of HYUNDAI MOTOR CO.

5. Install the center console, (refer to CONSOLE )
6. Install the center console cover (A).
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Fig. 227: Identifving Center Console Cover
Courtesy of HYUNDAI MOTOR CO.

7. Install the shift lever knob (A).
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Fig. 228: Identifving Shift L.ever Knob
Courtesy of HYUNDAI MOTOR CO.

NOTE: Before completing installation, adjust the shift cable referring to
ADJUSTMENT.

8. Install the shift cable assembly to transaxle. (refer to INSTALLATION)

ADJUSTMENT

ADJUSTING THE SHIFT CABLE

1. Set the room side lever and the manual lever to "N" position.
2. Push the shift cable lightly to "F" direction shown to eliminate the free play.
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SEMATTI480

Fig. 229: Identifving Shift Cable And Nut
Courtesy of HYUNDAI MOTOR CO.

3. Tighten the adjusting nut (A).
TORQUE : 8-12 Nm (0.8-1.2 kgf.m, 5.8-8.7 1b-ft)

4. Check that this part operates surely at each range of the manual lever corresponding to each position of
the room lever.

TRANSFER CASE ASSEMBLY

COMPONENT LOCATION
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Transter
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Coupling

* 4WD ECU is located under a select lever bracket

SENMTTO0ON

Fig. 230: Identifving Transfer Case Assembly Component Location
Courtesy of HYUNDAI MOTOR CO.

DESCRIPTION

e Based on a driver request for lock mode, the system will supply a fixed torque to the ITCC (Intelligent
Torque Controlled Couplings) clutch.

e When the vehicle exceeds 30KPH the system will begin to disable lock mode by ramping down the ITCC
clutch torque. When the vehicle exceeds 40 KPH the ITCC clutch is reduced to its minimum torque
value. Lock mode is re-enabled following the same speed-to-torque map.

o Lock mode is activated based on part number.
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Fig. 231: Lock Mode Speed Sensor Signal Graph
Courtesy of HYUNDAI MOTOR CO.

e Lock mode will override all other system requests except for during an ABS event. During an ABS event
the ITCC clutch is turned off.

o Ifthere is a speed sensor signal fault, the speeds are no longer considered reliable and lock mode will be
disabled.

POWER FLOW MECHANISM

e Normal driving situation: 2WD base driving

e 4WD driving in driving situations (rapid activation, cornering etc.)

1. Input the information from each sensor in vehicle
o Input torque (Throttle position sensor)
o Vehicle speed and different wheel speed front & rear (Wheel speed sensor)
o Braking situation (Brake signal and ABS signal)

2. Distributed the required driving force after 4WD ECU operates.

3. ECU (Electric Control Unit) operates the primary clutch.
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Fig. 232: Power Flow Mechanism For Driving Situation
Courtesy of HYUNDAI MOTOR CO.

4. Control the cam's opening gap by operation of primary clutch.
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Fig. 233: Power Flow Mechanism For Primary Clutch
Courtesy of HYUNDAI MOTOR CO.

5. Control the slip of inner & outer plate.

Control variably the driving force distribution to optimize front & rear driving force.
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Fig. 234: Power Flow Mechanism For Control Variably Driving Force Distribution

Courtesy of HYUNDAI MOTOR CO.

DTC TROUBLESHOOTING

4WD ECM DTC INDEX
4WD ECM DTC INDEX
No. DTC No. DESCRIPTION 4WD MIL
1 P0605 ECU EEPROM Error .
2 P1755 EMC Over Current .
3 P1756 EMC Internal Error .
4 P1757 EMC PWM Out of Range .
5 U001 High Speed CAN .
Communication Bus
(CAN Bus Off)
6 U0100 Lost Communication .
With ECM/PCM
"A" (Accelerator Pedal
Position signal error)
7 Uo0121 Lost Communication .
With Anti-Lock Brake
System (ABS) Control
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Module (wheel speed
signal error)

8 uo0122 Lost Communication .
With Vehicle Dynamics
Control Module (Wheel
speed signal error)

SENMT FO0AL

Fig. 235: Identifving 4WD Check Lamp
Courtesy of HYUNDAI MOTOR CO.

4WD ECM PIN DESCRIPTION

EENSDTS2re0
Fig. 236: Identifying FO1 Connector Terminals
Courtesy of HYUNDAI MOTOR CO.
4WD ECM PIN DESCRIPTION
Terminal Number Description Remark
1 EMC (+)
) -
3 Battery
4 ON/START
5 CAN HIGH
6 -
7 -
8 -
9 EMC (-)
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10 Ground

11 -

12 -

13 CAN LOW

14 -

15 -

16 Lock mode switch

DTC P060S INTERNAL CONTROL MODULE READ ONLY MEMORY (ROM) ERROR
COMPONENT LOCATION

| oo
| by
|

SENMTTI00D

Fig. 237: Identifving Internal Control Module
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION
ITCC (Intelligent Torque Control Coupling) 4WD:

Though CAN communication, ECM and TCM hold engine RPM, APS, step of transmission, decreasing of
torque in common and perform the active control. ITCC system has 4WD-LOCK function that can make
driving force to 50:50 by compulsion according to driver's intention.

DTC DESCRIPTION

This DTC is set when inappropriate 4WD-ECM is detected (EEPROM checksum). If failure is detected "4WD-
ECM" prohibits the "ITCC" control and vehicle is controlled with 2WD by intercepting EMC current.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible Cause

DTC
Strategy

¢ EEPROM Error

e Connector looseness and poor
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Threshold e Can't read from EEPROM, can't write to terminal to wire connection.

Value EEPROM. Maintained 3 times. e Faulty 4WD-ECM.
Fail Safe o Change into 2WD mode.

SCHEMATIC DIAGRAM
EUNETIDN J—
---------- SpSpp——— -..'—.
7 _» | Bemory
posbar
P b ON/START |
e —— 1
| fom] o
JUNCTION BOX
+ 1| CAN HIGH
CAN HIGHLOW
CIRCUIT 1208
{TGU, ABS/ESF)
+ x| can Low
1202 Ground

05. CAN-HIGH
13. CAN-LOW ECMPCM

SEMMTTZ00L

Fig. 238: Transfer Case Assembly Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

SIGNAL WAVEFORM AND DATA

® | Oscilloscope (_Sensor )(_Theme ) 20macn ) Aux ]( Review ) [(Bww | ©
(reset J(_sun_e)(_tare )(_cursor ) vewst )_sewe ) ()()(>)() [{]_itie_]IB]

Aup o 20E
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FIG. 1) GAN Signal : high & low

SENMTF200N

Fig. 239: Signal Waveform And Data
Courtesy of HYUNDAI MOTOR CO.

FIG.1) CAN Signal: high & low

MONITOR DTC STATUS
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1. Connect scantool to Data Link Connector (DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

® DTC ()

[ Erase All DTC J [_ Freeze Frame J f DTC Status _] Eﬂsa Selective DTC_}

| Description

!State

'POB0S  ECU EEPROM Error

SENMTT20TH

Fig. 240: Identifving Monitor Diagnostics Trouble Code On Scantool
Courtesy of HYUNDAI MOTOR CO.

4. Is the same DTC displayed again?
YES:

e Substitute with a known-good "4WD-ECM" and check for proper operation. If the problem is
corrected, replace "4WD-ECM" and then go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

NO:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

VERIFICATION OF VEHICLE REPAIR
After a repair, it is essential to verifying that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.
2. Using scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.
4. Are any DTCs present ?

YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.
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NO:
o System is performing to specification at this time.
DTC P1755 EMC OVER CURRENT

COMPONENT LOCATION

SENMTTID

Fig. 241: Identifving Electric Magnetic Clutch
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION
ITCC (Intelligent Torque Control Coupling) 4WD:

Vehicle uses 2WD (2 wheel drive) for driving at normal speed, but sometimes it uses 4WD (4 wheel drive)
according to driving condition, (cornering or acceleration)

EMC (Electric Magnetic Clutch) distributes proper torque to front wheel by controlling amount of current
inside EMC coil. That time power pressing the multi plate clutch by apply cam is changed by a rate of EMC
duty, after multi plate clutch start slip the force for acceleration at front/rear wheel is controlled at a range of
100:0 ~ 50 : 50.

1. COIL

2. ROTOR

3. PRIMARY CLUTCH

4, AFLY CAM

5. SECONDARY CLUTCH

SENMTT20IL
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Fig. 242: Identifving Electric Magnetic Clutch Function
Courtesy of HYUNDAI MOTOR CO.

DTC DESCRIPTION
This DTC is related to the EMC and is set If control harness has an short or short to ground.

If failure is detected "4WD-ECM" prohibits the "ITCC" control and vehicle is controlled with 2WD by
intercepting EMC current.

DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible Cause
DTC
Strategy o EMC Over Current e Connector looseness and poor
Sunpl ltage | o f] t set (0). Coil terminal to wire connection.
Threshold o Supply voltage lowering flag not se , Coi o
Value current was more than 6A and maintained over o EMC circuit short/short to
0.1 sec. ground.

e Faulty 4WD-ECM.

Fail Safe ¢ Change into 2WD mode.

SCHEMATIC DIAGRAM
lh;r;}}.:umcmm WD ECM
s 8| Memory
POWET
LI 13 5w
L - 1
.................... ONISTART input
FO1
4WD ECM
¥ 8| EMC (+)
01. EMC (4] é
09, EMC (-) & 2| EMC ()
E17 ELECTAONIC
MAGMATIC VALVE Bround
ELECTRONIC MAGNATIC CLUTCH (EMC)
VALVE CLUTCH (EMC) —
01. EMC (+)
02. EMC (<)

SENMT?20ZL

Fig. 243: Electric Magnetic Clutch Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

SIGNAL WAVEFORM AND DATA
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FiG.1) EMC Signal : Idling(8.25 mp/h) .
FIG.2) EMC Signal : Throttle Valve Open(31.25 mp/h) .

SEMMTT202M

Fig. 244: Electric Magnetic Clutch Signal Waveform And Data
Courtesy of HYUNDAI MOTOR CO.

MONITOR DTC STATUS

1. Connect scantool to Data Link Connector (DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

_®[DTC N (=
(" Erasem m-c__}( Frooze Framo ) DTCSwtwe ) Erase Selective DTG )
s e A o ] e

FI755  EMCOver Coment SRR R

SENMTT203N

Fig. 245: Identifving Monitor Diagnostics Trouble Code On Scantool
Courtesy of HYUNDAI MOTOR CO.

4. Isthe same DTC displayed again?
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YES:
¢ Go to Inspection/Repair procedure.
NO:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

TERMINAL AND CONNECTOR INSPECTION
1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical
damage.

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

3. Has a problem been found?
YES:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION-EMC (-)" procedure.

SIGNAL CIRCUIT (+) INSPECTION

SIGNAL CIRCUIT INSPECTION-EMC (-)

1. IGKEY: OFF.

2. 4WD ECM, EMC : Connect.

3. IGKEY : ON, Engine : ON.

4. Monitor signal waveform between EMC (-) terminal of 4WD-ECM harness connector and chassis
ground.

5. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less (6mph or less)

Specification : Signal Waveform & Data
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6.

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

Is "Signal display" near the specified value?
YES:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT GROUND SHORT INSPECTION-EMC (+)" procedure.

GROUND CIRCUIT INSPECTION

SIGNAL CIRCUIT GROUND SHORT INSPECTION-EMC (+)

1.

Ignition OFF.

2. 4WD ECM : Connect, EMC connector: Disconnect.

. Measure resistance between EMC (+) terminal of EMC harness connector and chassis ground.

Specification : Infinity

CAUTION: The above value Is only for reference.
The actual value may differ from it according to various engine
condition.

Is "resistance" display near the specified value?
YES:

e Go to "SIGNAL CIRCUIT SHORT INSPECTION-EMC (+,-)" procedure.

NO:

e Check for short to ground in EMC harness.
e Repair as necessary and then go to "VERIFICATION OF VEHICLE REPAIR" procedure.

SIGNAL CIRCUIT INSPECTION
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SIGNAL CIRCUIT SHORT INSPECTION-EMC (+,-)

1. Ignition OFF.
2. 4WD ECM : Connect, EMC : Disconnect.

3. Measure resistance between EMC (+) terminal of EMC harness connector and EMC (-) terminal of EMC
harness connector.

Specification : Infinity

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:

e Go to "COMPONENT INSPECTION" procedure.

NO:

e Check for short in EMC harness.
e Repair as necessary and then go to "VERIFICATION OF VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

CHECK EMC

1. Ignition OFF.
2. 4WD ECM : Connect, EMC : Disconnect.

3. Measure resistance between EMC (+) terminal of EMC harness connector and EMC (-) terminal of EMC
harness connector. (Component side)

Specification : Approx 1.8 ~2.2 ohms

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:
e Substitute with a known-good "4WD-ECM" and check for proper operation.

If the problem is corrected, replace "4WD-ECM" and then go to "VERIFICATION OF VEHICLE
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REPAIR" procedure.
NO:
e Substitute with a known-good "EMC" and check for proper operation.

If the problem is corrected, replace "EMC" and then go to "VERIFICATION OF VEHICLE REPAIR"
procedure.

VERIFICATION OF VEHICLE REPAIR
After a repair, it is essential to verifying that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.
2. Using scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.
4. Are any DTCs present ?

YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
o System is performing to specification at this time.

DTC P1756 EMC INTERNAL ERROR
COMPONENT LOCATION
Refer to DTC P175S.
GENERAL DESCRIPTION
Refer to DTC P1755.
DTC DESCRIPTION
Refer to DTC P1755.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible Cause

DTC
Strategy

¢ EMC Internal Error
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o Supply voltage lowering flag not set (O),

And No over current error.
e Connector looseness and poor

Threshold . . :
Value terminal to wire connection.
PWM DUTY?90% and Coil current?0.1A or o EMC circuit short to battery.
PWM DUTY?10%and Coil current?3.0A e Faulty 4WD-ECM.

Fail Safe e Change into 2WD mode.

SCHEMATIC DIAGRAM

Refer to DTC P1755.

SIGNAL WAVEFORM AND DATA
Refer to DTC P1755.

MONITOR DTC STATUS

1. Connect scantool to Data Link Connector (DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

@ DTC @)
Erase All DTC j Freeze Frame C DTC Status ,-_] [ Erase Selective DTC }
Description . State |

P1756  EMC Internal Error

SEMMTT204H

Fig. 246: Identifving Monitor Diagnostics Trouble Code On Scantool
Courtesy of HYUNDAI MOTOR CO.

4. Is the same DTC displayed again?
YES:
¢ Go to Inspection/Repair procedure.
NO:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure

TERMINAL AND CONNECTOR INSPECTION

Refer to DTC P1755.

SIGNAL CIRCUIT (+) INSPECTION

SIGNAL CIRCUIT INSPECTION-EMC (-)

b=

IGKEY: OFF.
4WD ECM, EMC : Connect.
IGKEY : ON, Engine : ON.

Monitor signal waveform between EMC (-) terminal of 4WD-ECM harness connector and chassis
ground.

Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less (6mph or less)

Specification : Signal Waveform & Data

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

Is "Signal display" near the specified value?
YES:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT BATTERY SHORT INSPECTION" procedure.

POWER SUPPLY CIRCUIT INSPECTION

SIGNAL CIRCUIT BATTERY SHORT INSPECTION

1.

Ignition OFF.
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2. 4WD ECM : Connect, EMC : Disconnect.
3. Ignition "ON".
4. Measure voltage between EMC (+) terminal of EMC harness connector and chassis ground.

Specification : 1 V below

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

5. Is "voltage" display near the specified value?
YES:

e Go to "SIGNAL CIRCUIT SHORT INSPECTION-EMC (+,-)" procedure.

NO:

e Check for short to battery in EMC harness.
e Repair as necessary and then go to "VERIFICATION OF VEHICLE REPAIR" procedure.

SIGNAL CIRCUIT INSPECTION

Refer to DTC P175S.

COMPONENT INSPECTION

Refer to DTC P175S.

VERIFICATION OF VEHICLE REPAIR
Refer to DTC P175S.

DTC P1757 EMC PWM OUT OF RANGE
COMPONENT LOCATION

Refer to DTC P175S.

GENERAL DESCRIPTION

Refer to DTC P1755.

DTC DESCRIPTION

Refer to DTC P1755.
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DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible Cause
DTC
Strategy o EMC PWM Out of Range o Connector looseness and poor
terminal to wire connection.
Threshold e When an internal error detected on startup, it o
Value was maintained for more than one second. e EMC circuit open.

e Faulty 4WD-ECM.

Fail Safe o Change into 2WD mode.

SCHEMATIC DIAGRAM

Refer to DTC P1755.

SIGNAL WAVEFORM AND DATA
Refer to DTC P1755.

MONITOR DTC STATUS

1. Connect scantool to Data Link Connector (DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

® DTC ®
(" Emsemioic ) FreezeFrame )  OTCSatus ) Erase Selective DTC )
| Description [ State |
P1757  EMCPWM Outof Range o

SENMTTZ05N

Fig. 247: Identifving Monitor Diagnostics Trouble Code On Scantool
Courtesy of HYUNDAI MOTOR CO.

4. Is the same DTC displayed again?
YES:
¢ Go to Inspection/Repair procedure.
NO:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.
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Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination,
deterioration, or damage.

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure
TERMINAL AND CONNECTOR INSPECTION
Refer to DTC P175S.
SIGNAL CIRCUIT (+) INSPECTION
SIGNAL CIRCUIT INSPECTION-EMC (-)

IG KEY: OFF.
4WD ECM, EMC : Connect.
IG KEY : ON, Engine : ON.

Monitor signal waveform between EMC (-) terminal of 4WD-ECM harness connector and chassis
ground.

el

5. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less (6bmph or less)

Specification : Signal Waveform & Data

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

6. Is "Signal display" near the specified value?
YES:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT OPEN INSPECTION-EMC (+)" procedure.

SIGNAL CIRCUIT OPEN INSPECTION-EMC (+)

1. Ignition OFF.
2. 4WD ECM, EMC connector: Disconnect.
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3. Measure resistance between EMC (+) of EMC harness connector and EMC (+) of 4WD-ECM harness
connector.

Specification : 1ohms below

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. TIs "resistance" display near the specified value?
YES:

e Go to "SIGNAL CIRCUIT OPEN INSPECTION-EMC (-)" procedure.

NO:

e Check for open circuit of EMC (+) control harness.
e Repair as necessary and then go to "VERIFICATION OF VEHICLE REPAIR" procedure.

SIGNAL CIRCUIT (-) INSPECTION

SIGNAL CIRCUIT OPEN INSPECTION-EMC (-)

1. Ignition OFF.
2. 4WD ECM, EMC connector: Disconnect.

3. Measure resistance between EMC (-) of EMC harness connector and EMC (-) of 4WD-ECM harness
connector.

Specification : 1ohms below

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:

e Go to "SIGNAL CIRCUIT SHORT INSPECTION-EMC (+,-)" procedure.

NO:

e Check for open circuit of EMC (-) ground harness.
e Repair as necessary and then go to "VERIFICATION OF VEHICLE REPAIR" procedure.
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SIGNAL CIRCUIT INSPECTION

SIGNAL CIRCUIT SHORT INSPECTION-EMC (+,-)

1. Ignition OFF.
2. 4WD ECM : Connect, EMC : Disconnect.

3. Measure resistance between EMC (+) terminal of EMC harness connector and EMC (-) terminal of EMC
harness connector.

Specification : Infinity

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:

e Go to "COMPONENT INSPECTION" procedure

NO:

e Check for short in EMC harness.
e Repair as necessary and then go to "VERIFICATION OF VEHICLE REPAIR" procedure.

COMPONENT INSPECTION

Refer to DTC P175S.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P175S.

DTC U0001 CAN COMMUNICATION MALFUNCTION

COMPONENT LOCATION
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SENMTTI00D

Fig. 248: [Identifying Can Communication System]
Courtesy of HYUNDAI MOTOR CO.

GENERAL DESCRIPTION
CAN communication is a parallel circuit to interchange information among each units.

CAN communication can share much information with units more faster and more efficiently by using specified
language. CAN-High line is twisted with CAN-Low line as a purpose in preventing from a noise.

The operating duty of EMC is maintained at 100 : 0 (2WD) for guaranteeing stabilized driving force, accuracy
of the control during inside ABS, FTCS, ESP control.

ﬁw
|

]

SENMTFZO7L

Fig. 249: Driving Force For ABS, FTCS., ESP Control
Courtesy of HYUNDAI MOTOR CO.

DTC DESCRIPTION

This code related to communication line between ECM (PCM, ABS, ESP) and "4WD-ECM" is set when CAN
signal from ECM (PCM, ABS, ESP) can't received for more than 1sec or ECU internal error occur.

If failure is detected "4WD-ECM" prohibits the "ITCC" control and cuts the current to control coil.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible Cause
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DTC o Connector looseness and poor
Strategy o CAN Bus Off terminal to wire connection.
Threshold o CAN Transmit counter exceeds 255 will ° OCAGII\II/;IIEEH/LOW cireuit
Value reset CAN module, (reset cycle 1 sec) p )
o Faulty CAN MODULE.

Fail Safe o Change into 2WD mode. Faulty 4WD-ECM.

SCHEMATIC DIAGRAM
EUNE“DP\I 4WD ECM
""" A (3 | Memory
powiar
]
- = - OMYSTART i
1
| e ot
JUMCTION BOX
+ 1| CAN HIGH
CAN HIGHLOW
CIRCUIT 1208
(TCU, ABS/ESF)
+ ¥ | canLow
FO1
4WD ECM
@ I-I Ground
05. CAMN-HIGH =3
13. CAN-LOW ECMPCM

SEMMTTZ00L

Fig. 250: CAN Communication System Schematic Diagram
Courtesy of HYUNDAI MOTOR CO.

SIGNAL WAVEFORM & DATA

® Oscilloscope (_Sensor J(_Theme J( 20wach ) Aux J( Review ) [(Ewmw | ©
RN ETD Ty 000 ORIETED

AT B,

]
-}
ES
]
=
=
o
=
)
=

FIG. 1) CAN Signal : high & low
SENMTF200N

Fig. 251: CAN Communication System Signal Waveform And Data
Courtesy of HYUNDAI MOTOR CO.
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MONITOR DTC STATUS

1. Connect scantool to Data Link Connector (DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

® DTC O

( Emsemwotc ) FreezeFrame ][ oiC Siats. ) Erase Seleclve DTG )

| Description { State
unoo CAN Communication Malfunction

SEMMTTZ06M

Fig. 252: Identifving Monitor Diagnostics Trouble Code On Scantool
Courtesy of HYUNDAI MOTOR CO.

4. Is the same DTC displayed again?
YES:
¢ Go to Inspection/Repair procedure.

NO:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure

TERMINAL AND CONNECTOR INSPECTION
1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical
damage.

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

3. Has a problem been found?

YES:
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e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "CAN COMM, LINE INSPECTION (OPEN/SHORT)" procedure.

CONTROL CIRCUIT INSPECTION

CAN COMM, LINE INSPECTION (OPEN/SHORT)

1. Ignition OFF.
2. 4WD ECM : Disconnect.

3. Measure resistance between CAN (HIGH) terminal of 4WD ECM harness connector and CAN (LOW)
terminal of 4WD ECM harness connector.

Specification : Approx. 60ohms

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:

o Fault is intermittent caused by open or short in CAN signal harness or was repaired and "4WD-
ECM" memory was not cleared.

Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:

e Check for open or short in TCCU communication circuit.
e Check PCM, ABS, ESP or their signal.
e Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

VERIFICATION OF VEHICLE REPAIR
After a repair, it is essential to verifying that the fault has been corrected.

Connect scan tool and select "Diagnostic Trouble Codes (DTCs)" mode.
Using scantool, Clear DTC.
Operate the vehicle within DTC Enable conditions in General information.

P bd =

Are any DTCs present ?
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YES:

e Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:
e System is performing to specification at this time.

DTC U0100 FAULTS IN CAN A TRANSMIT MESSAGES
COMPONENT LOCATION
Refer to DTC U0001.
GENERAL DESCRIPTION
Refer to DTC U0001.
DTC DESCRIPTION

This code related to communication line between ECM (PCM) and "4WD-ECM" is set when CAN signal from
ECM (PCM) can't received for more than 1sec or ECU internal error occur.

If failure is detected "4WD-ECM" prohibits the "ITCC" control and cuts the current to control coil.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible Cause
DTC " . e Connector looseness and
Strategy e Accelerator Pedal Position Signal error poor terminal to wire
¢ Conditionl: Accelerator Pedal Position signal connection.
Threshold receiving value is invalid (over 99.603%), and e CAN HIGH/LOW circuit
Value maintained over 0.5 sec. open/short.
‘ ' ‘ ‘ e Faulty CAN MODULE.
Conditon2: Data can' t be received in 0.5 sec. (ECM/PCM)
Fail Safe o Change into 2WD mode. e Faulty 4WD-ECM.

SCHEMATIC DIAGRAM

Refer to DTC U0001.

SIGNAL WAVEFORM & DATA
Refer to DTC U0001.

MONITOR DTC STATUS
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1.

Connect scantool to Data Link Connector (DLC).

2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

= DTC ()]

[ Erase All DTC ] [ Freeze Frame jl L - DTC Status ] {_Ems& Selective DTG ]
_! Desuipuful_'nl oy i

State

UDIO0  LostCommunication With ECM/IPCM "A"

SEMMTIZOMN

Fig. 253: Identifving Monitor Diagnostics Trouble Code On Scantool
Courtesy of HYUNDAI MOTOR CO.

Is the same DTC displayed again?
YES:
¢ Go to Inspection/Repair procedure.

NO:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure

TERMINAL AND CONNECTOR INSPECTION

1.

Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical
damage.

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

. Has a problem been found?

YES:

¢ Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.
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NO:

e Go to "SIGNAL CIRCUIT INSPECTION-CAN" procedure.

SIGNAL CIRCUIT INSPECTION

SIGNAL CIRCUIT INSPECTION-CAN

IG KEY: OFF.
4WD ECM, EMC connector: Connect.
IG KEY : ON, Engine : ON.

Monitor signal waveform between CAN (HIGH, LOW) of "4WD-ECM" harness connector and chassis
ground.

b=

5. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less (6mph or less)

Specification : Signal Waveform & Data

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

6. Is "Signal display" near the specified value?
YES:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Goto "CAN COMM, LINE INSPECTION (OPEN/SHORT)" procedure.

CONTROL CIRCUIT INSPECTION

CAN COMM, LINE INSPECTION (OPEN/SHORT)

1. Ignition OFF.
2. 4WD ECM : Disconnect.

3. Measure resistance between CAN (HIGH) terminal of 4WD ECM harness connector and CAN (LOW)
terminal of 4WD ECM harness connector.
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Specification : Approx. 60ohms

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:

o Fault is intermittent caused by open or short in CAN signal harness or was repaired and "4WD-
ECM" memory was not cleared.

Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:

e Check for open or short in TCCU communication circuit.
e Check ECM/PCM or their signal.
e Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC U0001.

DTC U0121 CAN COMMUNICATION MALFUNCTION (ECM/PCM - ABS)
COMPONENT LOCATION

Refer to DTC U0001.

GENERAL DESCRIPTION

Refer to DTC U0001.

DTC DESCRIPTION

This code related to communication line between HECU (ABS) and "4WD-ECM" is set when CAN signal from
HECU (ABS) can't received for more than 1sec or ECU internal error occur.

If failure is detected "4WD-ECM" prohibits the "ITCC" control and cuts the current to control coil.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE
Item Detecting Condition Possible Cause
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DTC .
Strategy e Wheel Speed Signal error
¢ Conditionl: Wheel speed signal value is invalid (over
511.875km/h), and maintained over 0.5 sec. (over
99.603%), and maintained over 0.5 sec.
Threshold
Value

Conditon2: Data can' t be received in 0.5 sec.
Condition3: No receiving of data for 0.5 sec after ignition is
turned ON.

Fail Safe o Change into 2WD mode.

Connector looseness and
poor terminal to wire
connection.

CAN HIGH/LOW circuit
open/short.

Faulty CAN MODULE.
(ABS)

Faulty 4WD-ECM.

SCHEMATIC DIAGRAM

Refer to DTC U0001.

SIGNAL WAVEFORM & DATA
Refer to DTC U0001.
MONITOR DTC STATUS

1. Connect scantool to Data Link Connector (DLC).
2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

= DTC

([ Erasemptc |  FreezeFrame  J(  DTCStatis [ Erase Selective DTC )

i Description
uniz2i Lost Communication With Anti-Lock Brake System (ABS) Control Modula

Fig. 254: Identifving Monitor Diagnostics Trouble Code On Scantool

Courtesy of HYUNDAI MOTOR CO.
4. Is the same DTC displayed again?
YES:
¢ Go to Inspection/Repair procedure.

NO:

SEMMTTZOEN
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o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure

TERMINAL AND CONNECTOR INSPECTION
1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical
damage.

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

3. Has a problem been found?
YES:

e Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "SIGNAL CIRCUIT INSPECTION-CAN" procedure.

SIGNAL CIRCUIT INSPECTION

SIGNAL CIRCUIT INSPECTION-CAN

1. IGKEY : OFF.

2. 4WD ECM, EMC connector: Connect.
3. IGKEY : ON, Engine : ON.
4

. Monitor signal waveform between CAN (HIGH, LOW) of "4WD-ECM" harness connector and chassis
ground.

5. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less (6mph or less)

Specification : Signal Waveform & Data

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

6. Is "Signal display" near the specified value?
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YES:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Go to "CAN COMM, LINE INSPECTION (OPEN/SHORT)" procedure.

CONTROL CIRCUIT INSPECTION

CAN COMM, LINE INSPECTION (OPEN/SHORT)

1. Ignition OFF.
2. 4WD ECM : Disconnect.

3. Measure resistance between CAN (HIGH) terminal of 4WD ECM harness connector and CAN (LOW)
terminal of 4WD ECM harness connector.

Specification : Approx. 60ohms

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:

o Fault is intermittent caused by open or short in CAN signal harness or was repaired and "4WD-
ECM" memory was not cleared.

Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:

e Check for open or short in TCCU communication circuit.
e Check HECU (ABS) or their signal.
e Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

VERIFICATION OF VEHICLE REPAIR
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Refer to DTC U0001.

DTC U0122 CAN COMMUNICATION MALFUNCTION (ECM/PCM - VDC)
COMPONENT LOCATION

Refer to DTC U0001.

GENERAL DESCRIPTION

Refer to DTC U0001.

DTC DESCRIPTION

This code related to communication line between HECU (ESP) and "4WD-ECM" is set when CAN signal from
HECU (ESP) can't received for more than 1sec or ECU internal error occur.

If failure is detected "4WD-ECM" prohibits the "ITCC" control and cuts the current to control coil.
DTC DETECTING CONDITION

DTC DETECTING CONDITION AND POSSIBLE CAUSE

Item Detecting Condition Possible Cause
DTC .
Strategy e Wheel Speed Signal error
— ' — ' e Connector looseness and
¢ Conditions Wheel speqd 51.gnal value is invalid (over poor terminal to wire
gé lég;(?/km/hﬁ, and r?qmtgmed oafzr 0.5 sec. (over connection.
Threshold . 0), and maintained over 0.5 sec. « CAN HIGH/LOW circuit
Value Conditon2: Data can't be received in 0.5 sec. open/short.
e Faulty CAN MODULE.
Condition3: No receiving of data for 0.5 sec after (ESP)
ignition is turned ON. e Faulty 4WD-ECM.
Fail Safe ¢ Change into 2WD mode.

SCHEMATIC DIAGRAM

Refer to DTC U0001.

SIGNAL WAVEFORM & DATA
Refer to DTC U0001.
MONITOR DTC STATUS

1. Connect scantool to Data Link Connector (DLC).
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2. Warm up the engine to normal operating temperature.
3. Monitor DTC (Diagnostics Trouble Code) on the scantool.

®oc . ) . @
( Emsemlntc _) [ FreezeFrame prcSaws ) Erase Selective DTC )
| Description |  State

St S W S e st A s o eI e

UD122  Lost Communication With Vehicle Dynamics Control Moduls

BENMTT208N

Fig. 255: Identifving Monitor Diagnostics Trouble Code On Scantool
Courtesy of HYUNDAI MOTOR CO.

4. Is the same DTC displayed again?
YES:
¢ Go to Inspection/Repair procedure.

NO:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure

TERMINAL AND CONNECTOR INSPECTION
1. Many malfunctions in the electrical system are caused by poor harness and terminals.

Faults can also be caused by interference from other electrical systems, and mechanical or chemical
damage.

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

3. Has a problem been found?
YES:

¢ Repair as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.
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NO:

e Go to "SIGNAL CIRCUIT INSPECTION-CAN" procedure.

SIGNAL CIRCUIT INSPECTION

SIGNAL CIRCUIT INSPECTION-CAN

IG KEY : OFF.
4WD ECM, EMC connector: Connect.
IG KEY : ON, Engine : ON.

Monitor signal waveform between CAN (HIGH, LOW) of "4WD-ECM" harness connector and chassis
ground.

b=

5. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less (6mph or less)

Specification : Signal Waveform & Data

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

6. Is "Signal display" near the specified value?
YES:

o Fault is intermittent caused by poor contact in the sensor's and/or "4WD-ECM"s connector or was
repaired and "4WD-ECM" memory was not cleared.

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

Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

NO:

e Goto "CAN COMM, LINE INSPECTION (OPEN/SHORT)" procedure.

CONTROL CIRCUIT INSPECTION

CAN COMM, LINE INSPECTION (OPEN/SHORT)

1. Ignition OFF.
2. 4WD ECM : Disconnect.

3. Measure resistance between CAN (HIGH) terminal of 4WD ECM harness connector and CAN (LOW)
terminal of 4WD ECM harness connector.
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Specification : Approx. 60ohms

CAUTION: The above value is only for reference.
The actual value may differ from it according to various engine
condition.

4. Is "resistance" display near the specified value?
YES:

o Fault is intermittent caused by open or short in CAN signal harness or was repaired and "4WD-
ECM" memory was not cleared.

Go to the APPLICABLE TROUBLESHOOTING PROCEDURE.

NO:

e Check for open or short in TCCU communication circuit.
e Check HECU (ESP) or their signal.
e Repair or replace as necessary and go to "VERIFICATION OF VEHICLE REPAIR" procedure.

VERIFICATION OF VEHICLE REPAIR
Refer to DTC U0001.
TRANSFER CASE

COMPONENTS
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1. Pinion assembly 4, Transfer drive gear assembly
2. Qil seal 5. Hypoid gear shaft assembly
3. Transfer cover 6. Bearing outer race

7. Spacer

SCMMTEO2IL

Fig. 256: Identifving Transfer Case Components
Courtesy of HYUNDAI MOTOR CO.

BASIC INSPECTION

TRANSFER OIL INSPECTION

Check and refill the transfer oil every 24 months.

TRANSFER OIL REPLACEMENT

1. Replace the oil every 120,000km (74,564 miles) in a general condition and every 45,000km (27,962
miles) in severe usage conditions.

NOTE: Severe usage is defined as
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a. Frequent driving on rough road (Bumpy road, gravel road, snowy
road, unpaved road. Etc.)

b. Frequent driving on mountain road, ascent/descent.
c. Police, taxi, commercial type operation or trailer towing. Etc.)

REMOVAL

1. Disconnect the (-) terminal from the battery.
2. Lift up the vehicle.
3. Remove the front muffler (A), (refer to INTAKE AND EXHAUST SYSTEM )

a7 L\

2SN NG
A QD

Fig. 257: Identifving Front Muffler
Courtesy of HYUNDAI MOTOR CO.

4. Disconnect the propeller shaft (A) by removing the three bolts.

SENMTT203D

Fig. 258: Identifving Propeller Shaft
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Courtesy of HYUNDAI MOTOR CO.

5. Disconnect the right driveshaft from the transfer case, (refer to DRIVE SHAFT )
6. Drain the fluid by removing the oil drain plug (A).

Fig. 259: Identifving Oil Drain Plug
Courtesy of HYUNDAI MOTOR CO.

7. After completing draining the fluid, install the oil drain plug.
Torque : 40-60 Nm (4.0-6.0 kgf.m, 28.9-43.4 Ib-ft)

8. Remove the four mounting bolts (A) of transfer case bracket.

i | [ K
1 N
- ".,H"- | .'H”',q{:
- 1
L Vo
::“H.,_ PR - b VoA
'\-\ gt L '\Q L

SENWTF 2040

Fig. 260: Identifving Transfer Case Bracket Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

9. Remove the transfer case assembly by removing the six mounting bolts (A).
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Fig. 261: Identifving Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

Fig. 262: Identifving Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

DISASSEMBLY

1. Drain the transfer oil through drain plug hole.
2. Remove the pinion assembly mounting bolts (7EA) and then remove the pinion assembly (A).

NOTE: This assembly can be removed with a propeller shaft assembly In
'REMOVAL step.
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SEMMTETOD

Fig. 263: Identifving Pinion Assembly Mounting Bolts

Courtesy of HYUNDAI MOTOR CO.

3. Remove the dust cover (A).

SCMMTEDTID

Fig. 264: Identifving Dust Cover
Courtesy of HYUNDAI MOTOR CO.

4. Remove the transfer cover (A).
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SCMMTEITTD

Fig. 265: Identifving Transfer Cover
Courtesy of HYUNDAI MOTOR CO.

5. Remove the transfer drive gear assembly (A) and the hypoid gear shaft assembly (B) from the transfer
housing.

=
—_
-\_l" " [
it

Ay

(r )
s

i

SCMMTEITZD

Fig. 266: Identifving Transfer Drive Gear Assembly And Hypoid Gear Shaft Assembly
Courtesy of HYUNDAI MOTOR CO.

6. Remove the oil seal (A) (transfer drive gear left hand side).
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SCMMTEOTID

Fig. 267: Identifving Oil Seal
Courtesy of HYUNDAI MOTOR CO.

7. Using a sliding hammer, remove the taper roller bearing outer races (C) from the transfer cover (A) and
housing (B).

SCMMTEITAD

Fig. 268: Identifving Housing And Taper Roller Bearing OQuter Races
Courtesy of HYUNDAI MOTOR CO.
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SCMMTEITED

Fig. 269: Identifving Transfer Cover And Taper Roller Bearing Quter Race

Courtesy of HYUNDAI MOTOR CO.

8. Remove the oil seal (A) from the transfer cover.

SCMMTEOTED

Fig. 270: Identifving Oil Seal On Transfer Cover

Courtesy of HYUNDAI MOTOR CO.

REASSEMBLY

NOTE:

2.
3.

Clean all parts except the taper roller bearings. Be careful about the
direction of seals.

Oil bearings with hypoid gear oil API GL5.
Smear involute splines all covering with high pressure grease "Klueber
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microlube GNY202".
4. Measuring temperature: 2° + 5°C.

5. O-ring has to be dipped into hypoid gear oil APl GL5. Allow excess oil to
drain.

6. Contact surface of the transfer housing to be coated with "SEALANT 732"
or equivalent (silicon type sealing agent) prior to mounting. Coating
thickness: 0.1mm MIN. Prior to coating, mating surfaces must be clean
and free from oil and grease.

7. Transfer oil specification : Hypoid gear oil "API GL5, SAE 75W/90 SHELL
SPIRAX X EQUIVALENT?". Filled up to lower filler plug thread level
(Approx. 0.8L)

8. The hypoid gear set must be managed as a pair. Whenever installing or
replacing a hypoid gear shaft assembly (47308-24000/24010) or a pinion
shaft (47311-39300/39310). Make sure to install or replace as a pair.

9. In reassembling, refer to the two figures below.
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SCMMTEOEZ0

Fig. 271: [Sectional View Of Pinion Shaft]
Courtesy of HYUNDAI MOTOR CO.

1. Install the transfer drive gear with the taper roller bearings (47366-39000 and 47465-39000) into transfer
housing.

2. Applying the preload (100 to 200N) to bearings, measure the dimension J.
3. Measure the dimension H on transfer cover (47314-24000).

4. Select the spacer thickness from the chart below. Thickness S4= H-J+K. (K: Bearing preload = 0.07 to
0.11mm.)
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Corresponding preload torque (measured without seals) : 120 to 180Ncm.

SPACER THICKNESS

Part number|Spacer thickness (mm)
47383-39152 1.520-1.539
47383-39154 1.540-1.559
47383-39156 1.560-1.579
47383-39158 1.580-1.599
47383-39160 1.600-1.619
47383-39162 1.620-1.639
47383-39164 1.640-1.659
47383-39166 1.660-1.679
47383-39168 1.680-1.699
47383-39170 1.700-1.719
47383-39172 1.720-1.739
47383-39174 1.740-1.759
47383-39176 1.760-1.779
47383-39178 1.780-1.779
47383-39180 1.800-1.819
47383-39182 1.820-1.839
47383-39185 1.85-1.88
47383-39189 1.89-1.92
47383-39193 1.93-1.96
47383-39197 1.97-2.00
47383-39201 2.01-2.04
47383-39205 2.05-2.08
47383-39209 2.09-2.12
47383-39213 2.13-2.16
47383-39217 2.17-2.20
47383-39221 2.21-2.24
47383-39225 2.25-2.28
47383-39229 2.29-2.32
47383-39233 2.33-2.36

5. Reassemble the selected spacer above.
6. Measure the dimension U and V.

U.... Finished dimension of transfer housing.
V.... Distance from back of the hypoid gear to bearing measured under 100 to 200N preload.

7. Select the spacer thickness from the chart below. Thickness S2=U- (V + mounting distance 52.0 mm).
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SPACER THICKNESS

Part number|Spacer thickness (mm)
47384-39130 1.300-1.319
47384-39134 1.340-1.359
47384-39138 1.380-1.399
47384-39142 1.420-1.439
47384-39146 1.460-1.479
47384-39148 1.480-1.499
47384-39150 1.500-1.519
47384-39152 1.520-1.539
47384-39154 1.540-1.559
47384-39156 1.560-1.579
47384-39158 1.580-1.599
47384-39160 1.600-1.619
47384-39162 1.620-1.639
47384-39164 1.640-1.659
47384-39166 1.660-1.679
47384-39168 1.680-1.699
47384-39170 1.700-1.719
47384-39174 1.740-1.759
47384-39178 1.780-1.799
47384-39182 1.820-1.839
47384-39186 1.860-1.879
47384-39190 1.900-1.919
47384-39194 1.940-1.959
47384-39198 1.980-1.999
47384-39200 2.000-2.019
47384-39202 2.020-2.039
47384-39204 2.040-2.059
47384-39206 2.060-2.079
47384-39208 2.080-2.099
47384-39210 2.100-2.119

8. Install the spacer selected above, the taper roller bearings and the hypoid gear shaft assembly (47308-
24000/24010). And preload the assembly without the spacer (Hypoid gear shaft assembly-Transfer cover
side) with 100 to 200N.

9. Measure the dimension L after 10 rotations.
10. Measure the dimension M on transfer cover (47314-24000).
11. Select the spacer thickness from the chart below. Thickness S3=M-L+ (0.09 to 0.12mm) preload.

SPACER THICKNESS
Part number|Spacer thickness (mm)
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47388-24130 1.300-1.319
47388-24132 1.320-1.339
47388-24134 1.340-1.359
47388-24136 1.360-1.379
47388-24138 1.380-1.399
47388-24140 1.400-1.419
47388-24142 1.420-1.439
47388-24144 1.440-1.459
47388-24146 1.460-1.479
47388-24148 1.480-1.499
47388-24150 1.500-1.519
47388-24152 1.520-1.539
47388-24154 1.540-1.559
47388-24156 1.560-1.579
47388-24158 1.580-1.599
47388-24160 1.600-1.619
47388-24162 1.620-1.639
47388-24164 1.640-1.659
47388-24166 1.660-1.679
47388-24168 1.680-1.699
47388-24170 1.700-1.719
47388-24172 1.720-1.739
47388-24174 1.740-1.759
47388-24176 1.760-1.779
47388-24178 1.780-2.799
47388-24180 1.800-2.819
47388-24182 1.820-2.839
47388-24184 1.840-2.859
47388-24186 1.860-2.879
47388-24250 2.50-2.53

12. Install the spacer selected above.
13. Install the taper roller bearing outer races to the transfer housing and cover.
14. Install a new oil seal (A) in the transfer housing.
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SCMMTEOTID

Fig. 272: Identifving Oil Seal In Transfer Housing
Courtesy of HYUNDAI MOTOR CO.

15. Install the transfer drive gear shaft assembly (A) and the hypoid gear assembly (B) in the transfer
housing.

E e

D

SCMMTEITZD

Fig. 273: Identifving Transfer Drive Gear Shaft Assembly And Hypoid Gear Assembly
Courtesy of HYUNDAI MOTOR CO.

16. Measure the dimension F.
F.... Assembled dimension of pinion assembly.
G.... Finished dimension of transfer housing. (=88.0mm)

E.... Mounting distance (=69.500 = deviation).
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17. Select the spacer thickness from the chart below. Thickness SI=E+F-G

NOTE: If it is not possible to reach the exact mounting distance, select the next
thinner spacer S1.

SPACER THICKNESS

Part number|Spacer thickness (mm)
47386-39125 1.25-1.28
47386-39129 1.29-1.32
47386-39133 1.33-1.36
47386-39137 1.37-1.40
47386-39141 1.41-1.44
47386-39145 1.45-1.48
47386-39149 1.49-1.52
47386-39153 1.53-1.56
47386-39157 1.57-1.60
47386-39161 1.61-1.64
47386-39165 1.65-1.68
47386-39169 1.69-1.72
47386-39172 1.720-1.739
47386-39174 1.740-1.759
47386-39176 1.760-1.779
47386-39178 1.780-1.799
47386-39180 1.800-1.819
47386-39182 1.820-1.839
47386-39184 1.840-1.859
47386-39186 1.860-1.879
47386-39188 1.880-1.899
47386-39190 1.900-1.919
47386-39192 1.920-1.939
47386-39194 1.940-1.959
47386-39196 1.960-1.979
47386-39198 1.980-1.999
47386-39200 2.000-2.019
47386-39202 2.020-2.039
47386-39204 2.040-2.059
47386-39233 2.33-2.36

pinion.

18. Install the pinion assembly with the selected spacer above and measure the circumference backlash on

(Measuring diameter, backlash and permissible deviations for measurement on pinion, see table below). If
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19.

20.

the result is out of permissible range, change the spacer thickness S2, then start again with the step 8~12).

TIPS FOR SPACER ADJUSTMENT FOR HYPOID GEAR BACKLASH AND CONTACT

PATTERN
TIPS FOR SPACER ADJUSTMENT FOR HYPOID GEAR BACKLASH AND CONTACT
PATTERN
ITEM SYMPTOM REMEDY
When more than the standard Adjust backlash by installing the spacer S1 using a thinner
Backlash value (0.16 ~ 0.21mm) one and gradually installing a thicker one.
When less than the standard value |Adjust backlash by installing the spacer S1 using a thicker
(0.16 ~0.21 mm) one and gradually installing a thinner one.
SYMPTOM DESCRIPTION
ITEM SYMPTOM REMEDY
¢ Normal state
o Standard tooth pattern
- - o Both drive and coast surfaces are in
center in lateral direction and slightly
Drive | st mplm; to TOE side in vertical
direction
umaGen o If the pattern deviates from the standard,
Hypoid gear adjust it by following procedure
tooth contact |
pattern e Abnormal state
e The drive surface inclines to TOE and TOP
and the coast surface inclines to HEEL and
TOP
The tooth contact pattern can be moved to the
arrow direction by installing the spacer S2 using a
FRIAEEA Ithinner one and gradually installing a thicker one.

Remove the pinion assembly. With the spacer S3 and transfer cover mounted, combined preload torque
for the hypoid gear shaft assembly and transfer gear (measured on transfer gear) should be 2.7 to 3.8Nm.
The spacer S3 has to be changed, if the preload torque is not within the permissible range.

Tighten the pinion assembly mounting bolts (B-7EA) to install the pinion assembly (A).
TORQUE:

37~40 Nm (3.7~4.0 kgf.m, 14.5~21.7 Ib-ft)

NOTE: 1. Before installing the pinion assembly, check the pinion O-ring and

apply the oil to the O-ring.
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2. To make the installation of the pinion to the transfer easier, tap the
pinion using a plastic hammer after aligning the bolt holes.

SCMMTEITED

Fig. 274: Identifying Pinion Assembly Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

INSTALLATION

CAUTION: Must use a new O-ring (47354-39300).

1. Temporarily install the transfer case assembly to the transaxle and then tighten the six mounting bolts

(A).

Torque : 62-67 Nm (6.2-6.7 kgf.m, 44.8-48.5 1b-ft)

Fig. 275: Identifving Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.
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Fig. 276: Identifving Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

e

Install the four mounting bolts (A) of the transfer case bracket.

Torque : 47-51 Nm (4.7-5.1 kgf.m, 34.0-36.9 1b-ft)

SENWTF 2040

Fig. 277: Identifving Transfer Case Bracket Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

3. Remove the filler plug (A).
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SENMTIOTD

Fig. 278: Identifving Filler Plug
Courtesy of HYUNDAI MOTOR CO.

4. After refilling the fluid amount of the specified, tighten the filler plug.
Specification : API GL-5, SAE 75W/90
Quantity : Approx 0.8L

5. Install the right driveshaft to the transfer case, (refer to DRIVE SHAFT )
6. Install the propeller shaft (A) to the transfer case.

Torque : 50-70 Nm (5.0-7.0 kgf.m, 36.2-50.6 1b-ft)

SENMTT203D

Fig. 279: Identifving Propeller Shaft
Courtesy of HYUNDAI MOTOR CO.

7. Install the front muffler (A), (refer to INTAKE AND EXHAUST SYSTEM )
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Torque : 40-60 Nm (4.0-6.0 kgf.m, 28.9-43.4 1b-ft)

Fig. 280: Identifving Front Muffler
Courtesy of HYUNDAI MOTOR CO.

8. Connect the (-) terminal to the battery.
TRANSFER DRIVE GEAR

COMPONENTS
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1. Transter drive gear
2. Taper roller bearing
BSCMMTEITI.

Fig. 281: Identifving Transfer Drive Gear Components
Courtesy of HYUNDAI MOTOR CO.

DISASSEMBLY

1. Remove the oil seal (A) (47352-39300) from the transfer drive gear.
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Fig. 282: Identifving Oil Seal On Transfer Drive Gear
Courtesy of HYUNDAI MOTOR CO.

2. Using the Special tool (09455-21000), remove the taper roller bearings (A) from the both sides of the
transfer drive gear assembly.

UMGQGo0eC

Fig. 283: Identifving Taper Roller Bearings
Courtesy of HYUNDAI MOTOR CO.

UMOGODSD

Fig. 284: Identifving Taper Roller Bearings
Courtesy of HYUNDAI MOTOR CO.

REASSEMBLY

1. Using a press machine, install the taper roller bearings (A) to the transfer drive gear.
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UMCHE00EF

Fig. 285: Identifving Taper Roller Bearings On Transfer Drive Gear
Courtesy of HYUNDAI MOTOR CO.

HYPOID GEAR

COMPONENTS

1. Taper roller bearing
2. Hypoid gear
UMGGHOTA

Fig. 286: Identifving Hypoid Gear Components
Courtesy of HYUNDAI MOTOR CO.
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DISASSEMBLY

1. Using the SST (09455-21000), remove the taper roller bearing (A) from the hypoid gear shaft assembly.

LIMGG00TC

Fig. 287: Identifying SST (09455-21000)
Courtesy of HYUNDAI MOTOR CO.

2. Using the SST (09455-21000), remove the other taper roller bearing (A) from the hypoid gear shaft
assembly.

UNQG00TD

Fig. 288: Identifving Taper Roller Bearing On Hypoid Gear Shaft Assembly
Courtesy of HYUNDAI MOTOR CO.
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UMGOOTE

Fig. 289: Identifving Taper Roller Bearing On Hypoid Gear Shaft Assembly
Courtesy of HYUNDAI MOTOR CO.

REASSEMBLY

1. Using a press machine, install the taper roller bear-ings (A) to the hypoid gear shaft assembly.

Fig. 290: Identifving Taper Roller Bear-Ings On Hypoid Gear Shaft Assembly
Courtesy of HYUNDAI MOTOR CO.
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Fig. 291: Identifving Taper Roller Bearing
Courtesy of HYUNDAI MOTOR CO.

PINION SHAFT AND CASE

COMPONENTS

1. Pinion shaft 3. Taper rolier bearing
2. Pinion case 4. Taper rolier bearing outer race

Fig. 292: Identifving Pinion Shaft And Case Components
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Courtesy of HYUNDAI MOTOR CO.
DISASSEMBLY

1. Remove the O-ring (A) from the pinion shaft and case assembly.

UMOE00s8

Fig. 293: Identifving O-Ring On Pinion Shaft And Case Assembly
Courtesy of HYUNDAI MOTOR CO.

2. Remove the spacer (A).

Fig. 294: Identifving Spacer
Courtesy of HYUNDAI MOTOR CO.

3. Loosen the HEX lock nut (A).
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SCMMTEIR0D

Fig. 295: Identifving HEX Lock Nut
Courtesy of HYUNDAI MOTOR CO.

4. Remove the rear flange assembly (A).

SCMMTGOS1D

Fig. 296: Identifving Rear Flange Assembly
Courtesy of HYUNDAI MOTOR CO.

5. Using the SST (09455-32200), remove the oil seal (A) from the pinion case.
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LINOCO0EF

Fig. 297: Identifying Oil Seal On Pinion Case
Courtesy of HYUNDAI MOTOR CO.

6. Using a press machine, remove the pinion shaft (A) from the pinion case (B).

Fig. 298: Identifving Pinion Shaft On Pinion Case
Courtesy of HYUNDAI MOTOR CO.

7. Take out the taper roller bearing (A) from the pinion case (B).
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UMCE008H

Fig. 299: Identifving Taper Roller Bearing And Pinion Case
Courtesy of HYUNDAI MOTOR CO.

8. Using a sliding hammer (A), remove the taper roller bearing outer race (B) from the pinion case (C).

LI CH00

Fig. 300: Identifving Taper Roller Bearing Quter Race And Pinion Case
Courtesy of HYUNDAI MOTOR CO.

REASSEMBLY

1. Assemble the taper roller bearing outer races.
2. Using a press machine, install the taper roller bearing (C) and the pinion shaft (A) in the pinion case (B).
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UM

Fig. 301: Identifving Pinion Shaft In Pinion Case
Courtesy of HYUNDAI MOTOR CO.

UMOGODSH

Fig. 302: Identifving Pinion Case
Courtesy of HYUNDAI MOTOR CO.

3. Install the oil seal and the rear flange assembly as shown below and screw down the hex lock nut (A)
until an axial clearance B of 0.25mm to 0.75mm between pinion and pinion case results.
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SCMMTEIE0D

Fig. 303: Identifying Hex Lock Nut
Courtesy of HYUNDAI MOTOR CO.

1. Measurement of B

e Apply an additional 200N tension load F1 to the pinion head according to arrangement Y.
Rotate the pinion 10 times and measure dimension C.

e Apply a 200N load F2 to the rear flange. Rotate the pinion 10 times and measure dimension
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Fig. 304: Identifving Dimensions For Pinion
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Courtesy of HYUNDAI MOTOR CO.

2. Measure dimension Ev.
3. Tighten HEX lock nut.

4. Measure the drag torque of the pinion assembly. Target is 180-210Ncm. To achieve the target
preload torque, it is permissible to gradually increase the tightening torque.

CAUTION: If the permissible preload torque of 210Ncm is exceeded, it is
not allowed to loosen Hex lock nut. Disassemble the whole
pinion assembly. Replace the collapsible spacer and repeat the
mounting procedure.

5. Measure dimension En.

6. Check preload. A preload torque of 180 to 210 Ncm corresponds to a bearing preload of 0.12 to
0.16mm.

Ev-En-B=0.12 to 0.16mm

CAUTION: Twice use of collapsible spacer is not permitted (Permanent
deformation).

4. Assemble the O-ring and select the proper spacer later when reassembling the transfer case.

COUPLING ASSEMBLY

COMPONENTS
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SENMTTION

Fig. 305: Identifving Coupling Assembly Components
Courtesy of HYUNDAI MOTOR CO.

REMOVAL

1. Remove the 4WD coupling assembly bolts (A-3ea) mounted to the rear propeller shaft (B).
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Fig. 306: Identifying Rear Propeller Shaft
Courtesy of HYUNDAI MOTOR CO.

2. Using a flat tool, separate the propeller shaft from 4WD coupling assembly.

SENMTT208D

Fig. 307: Identifying Connector
Courtesy of HYUNDAI MOTOR CO.

3. Remove the 4WD coupling assembly mounting bolts (A-4ea).
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SEMMTR2050

Fig. 308: Identifying Coupling Assembly Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

4. Using a flat tool, separate the 4WD coupling assembly from the rear differential carrier assembly.

INSTALLATION

1. Temporarily install the 4WD coupling assembly to the rear differential carrier and then tighten the four
mounting bolts (A).

Torque : 60-65 Nm (6.0-6.5 kgf.m, 43.4-47.0 1b-ft)
NOTE: Grease the drive gear of the differential carrier assembly.

High pressure grease : KLUBER MICROLUBE GNY 202 (or equivalent) or GREASE-
TRANSMISSION (MS511-55, TMG-2)

After greasing the contacting surface, temporarily install the 4WD coupling assembly to the differential
carrier assembly within 3 minutes.

Sealant: FIPG (Formed in Place Gaskets)-B (MS721-40) or equivalent to LT5702
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Fig. 309: Identifving Mounting Bolts
Courtesy of HYUNDAI MOTOR CO.

2. Install the 4WD coupling assembly to the rear propeller shaft (B) by tightening the three bolts (A).

Torque : 50-70 Nm (5.0-7.0 kgf.m, 36.2-50.6 1b-ft)

Fig. 310: Identifving Rear Propeller Shaft Bolts
Courtesy of HYUNDAI MOTOR CO.

3. Connect the electric magnetic clutch connector (A).
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SENMTT208D

Fig. 311: Identifying Electric Magnetic Clutch Connector
Courtesy of HYUNDAI MOTOR CO.
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