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Spool Valve

� Function of Shift Solenoid Valves �

Shift Solenoid Valve Function

SL1 C1 clutch pressure control

SL2 C2 clutch pressure control

SL3 C3 clutch pressure control

SL4 C4 clutch pressure control

SL5 B1 brake pressure control

SLU
• Lock-up clutch pressure control
• B2 brake pressure control

SLT Line pressure control
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Shift Solenoid Valve SL and SR

� Shift Solenoid valve SL and SR are 3-way solenoid valves.

� A filter is provided at the tip of the solenoid valve to further improve operational reliability.

� Shift Solenoid Valve SL �
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� Shift Solenoid Valve SR �
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� Function of Shift Solenoid Valve �

Shift Solenoid Valve Type Function

SL 3-way
• Switches the lock-up relay valve.
• Switches the reverse control valve.

SR 3-way
• Switches the clutch apply control valve.
• Switches the sequence control valve.
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�ELECTRONIC CONTROL SYSTEM

1. General

The electronic control system of the AA80E automatic transmission consists of the control functions listed

below.

Controls Outline

Shift Timing Control
The TCM sends current to shift solenoid valves SL1, SL2, SL3, SL4, SL5, SL
and/or SLU based on signals from various sensors, in order to shift the gears.

Clutch Pressure Control
(See page CH-36)

• Controls the pressure that is applied directly to the C1, C2, C3, C4 clutches and
B1 brake by actuating the shift solenoid valves (SL1, SL2, SL3, SL4 and SL5)
in accordance with TCM signals.

• Shift solenoid valves SLT, SLU, SL1, SL2, SL3, SL4 and SL5 minutely
control clutch pressure in accordance with the engine output and driving
conditions.

Line Pressure Optimal
Control 
(See page CH-38)

Actuates shift solenoid valve SLT to control the line pressure in accordance with
information from the TCM and the operating conditions of the transmission.

Lock-up Timing Control 
(See page CH-38)

The TCM sends current to shift solenoid valve SLU based on signals from
various sensors to engage or disengage the lock-up clutch.

Flex Lock-up Clutch Control
(See page CH-39)

Controls shift solenoid valve SLU, provides an intermediate mode for when the
lock-up clutch is between on and off, increasing the operating range of the
lock-up clutch to improve fuel economy.

Powertrain Integrated Control

(See page CH-41)

Controls both the shift control and engine output control in an integrated way,
achieving excellent shift characteristics and drivability.

Coast Downshift Control 
(See page CH-44)

To prevent engine speed from decreasing and thereby maintain fuel cut, the TCM
performs downshifts before fuel cut ends.

2nd Gear Start-off 
and Stop Control
(See page CH-45)

When the engine idling speed is high while the engine is warming up and the road
surface is slippery, 2nd gear start-off and stop control for low-friction roads is
automatically  used in order to enhance control of driving force using the
accelerator.

AI (Artificial Intelligence)
-SHIFT Control
(See page CH-46)

Based on the signals from various sensors, the TCM determines the road
conditions and the intention of the driver. Thus, an appropriate shift pattern is
automatically  determined, thus improving drivability.

Multi-mode Transmission
(See page CH-48)

• When the shift lever is moved to the M position, 8-speed sport direct shift
control is activated, enabling the driver to drive the vehicle in a gear selected
using the shift lever or shift paddle switch.

• Gear hold control, complete lock-up control, super high response upshift
control and blipping downshift control are adopted for 8-speed sport direct
shift control to produce a direct feeling in response to accelerator and gear shift
operation.

• Operating the shift paddle switch “-” (DOWN) with the shift lever in the D
position enables D position (fixed range mode). D position (fixed range mode)
enables the driver to drive the vehicle in a desired gear range.

Diagnosis
(See page CH-57)

When the TCM detects a malfunction, the TCM records the malfunction and
memorizes the information that relates to the fault.

Fail-safe
(See page CH-58)

If a malfunction is detected in the sensors or solenoids, the TCM performs
fail-safe control to prevent the vehicle’s drivability from being affected
significantly.
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2. Construction

The configuration of the electronic control system in the AA80E automatic transmission is as shown in the

following chart.

SPEED SENSOR NT

TCM

SHIFT SOLENOID VALVE SL1

SHIFT SOLENOID VALVE SL2

SHIFT SOLENOID VALVE SL3

SHIFT SOLENOID VALVE SL4

SHIFT SOLENOID VALVE SL5

SHIFT SOLENOID VALVE SLU

SHIFT SOLENOID VALVE SLT

SHIFT SOLENOID VALVE SL

SHIFT SOLENOID VALVE SRIG2 RELAY

EFI MAIN RELAY

PARK/NEUTRAL POSITION
SWITCH ASSEMBLY

STARTER RELAY
(Starter Signal)

STOP LAMP SWITCH ASSEMBLY

ATF TEMPERATURE SENSOR

ATF PRESSURE SWITCH

SPEED SENSOR SP2

SPEED SENSOR NC3

NTO

CAN+

SL1

SL2

SL3

SL4

SL5

SLU

SLT

SL

SRIG2

+B

P, R, N, D

STA

STP

THO1

TPS

SP2O

NC3O
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CAN-

CAN 
(Powertrain Bus)

(Continued)
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ECM

No.2, 3, 5, 8

IGNITION COIL ASSEMBLIES 
(with IGNITER)

IGNITION COIL ASSEMBLIES 
(with IGNITER)

No.1 to No.8 FUEL INJECTORS

No.2 INJECTOR DRIVER (EDU)

INJECTOR No.2 RELAY

No.2, 3, 5, 8

No.1, 4, 6, 7

ESA

SFI (FOR PORT INJECTION)

No.2, 3, 5, 8 FUEL INJECTORS

No.1, 4, 6, 7 FUEL INJECTORS

No.1 INJECTOR DRIVER (EDU)

INJECTOR No.1 RELAY

SFI (FOR DIRECT INJECTION)

KICKDOWN SWITCH 
ASSEMBLY

SHIFT PADDLE SWITCH

TRANSMISSION 
CONTROL SWITCH

PARK/NEUTRAL POSITION 
SWITCH ASSEMBLY

ENGINE COOLANT 
TEMPERATURE SENSOR

ACCELERATOR PEDAL 
ASSEMBLY
• Accelerator Pedal Position Sensor

THROTTLE BODY ASSEMBLY
• Throttle Position Sensor

CRANKSHAFT POSITION 
SENSOR

MASS AIR FLOW METER

No.1, 4, 6, 7

ETCS-i

THROTTLE BODY ASSEMBLY
• Throttle Control Motor

IGT1, 4, 6, 7

IGT2, 3, 5, 8

CAN+ CAN-

IGEL

FPD, 
#1, 4, 6, 7

FPF1, 
INJ1, 2

IGEL

FPD2, 
#2, 3, 5, 8

FPF2, 
INJ3, 4

#10 to #80

M

IGF2

IGF1

KD

SFTD

SFTU

S (M)

P, R, N, D

NSW

VPA2

VTA2

THW

VPA

VTA

NE

VG

CAN 
(Powertrain Bus)

SPARK PLUGS SPARK PLUGS

08D0CH61C

(Continued)
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DLC3

ECM

COMBINATION METER 
ASSEMBLY

VEHICLE SPEED SIGNAL

MIL

SHIFT RANGE INDICATOR

SPORT INDICATOR LIGHT

SNOW INDICATOR LIGHT

ATF TEMPERATURE 
WARNING LIGHT

MULTI-INFORMATION 
DISPLAY

MODE SWITCH
(PATTERN SELECT SWITCH)

MAIN BODY ECU RH
(COWL SIDE J/B RH)

NETWORK GATEWAY ECU

SKID CONTROL ECU 
ASSEMBLY

CAN (V Bus)

BEAN (Instrument Panel Bus)

BEAN 
(Steering Column & Door Bus)

TC

W

SPD

SNOWSPORT

CANL

CANH

08D0CH62C
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3. Layout of Main Components

ECM

TCM

08D0CH63Z

Shift Solenoid Valve SR

Park/Neutral Position 
Switch Assembly

ATF Pressure Switch

ATF Temperature Sensor

Speed Sensor SP2

Speed Sensor NC3

Speed Sensor NTShift Solenoid Valve SLT

Shift Solenoid Valve SLU

Shift Solenoid Valve SL1

Shift Solenoid Valve SL5

Shift Solenoid Valve SL4

Shift Solenoid Valve SL3

Shift Solenoid Valve SL

Shift Solenoid Valve SL2

08D0CH64Z
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Multi-information  Display

SNOW Indicator Light

SPORT Indicator Light

Network Gateway 
ECU

Main Body ECU RH
(Cowl Side J/B RH)

Transmission 
Control Switch

Mode Switch 
(Pattern Select Switch)

DLC3

ATF Temperature Warning Light

Shift Paddle Switch (+)

Shift Range Indicator
MIL
(Malfunction Indicator Lamp)

Shift Paddle Switch (-)
Kickdown Switch Assembly

Stop Lamp Switch
Assembly

08D0CH80Z
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4. Construction and Operation of Main Components

TCM

� The TCM has been isolated from the ECM. All the solenoid valves and sensors used for automatic

transmission control are directly connected to the TCM through the connector located in side of the

automatic transmission.

� The TCM maintains communication with the ECM through the CAN (Controller Area Network). Thus,

engine control is effected in coordination with ECT control.

Mode Switch (Pattern Select Switch)

� The mode switch changes control for the engine, automatic transmission, VDIM and electric power

steering in an integrated manner. The mode switch makes it possible to select SPORT, Normal or SNOW

modes.

� When SPORT mode is selected, the SPORT indicator illuminates, VDIM enters SPORT mode, and the

electric power steering, automatic transmission control and engine control all change to SPORT mode.

� When the mode switch is set to SPORT, D position gear shifts, AI-SHIFT selective gear shifts and

throttle opening in response to the amount that the accelerator is depressed are changed to produce more

sporty characteristics.

� Modes and Their Effect on Controls �

Mode
Control

SPORT NORMAL SNOW

Engine-
transmission
Control

D Position (Normal) SPORT*1 NORMAL SNOW

D Position 
(Fixed Range Mode)

SPORT*1

(Fixed Range
Mode*2)

NORMAL
(Fixed Range

Mode*2)

SNOW
(Fixed Range

Mode*2)

M Position Gear Hold Control Gear Hold Control Gear Hold Control

VDIM Control SPORT NORMAL NORMAL

Power Steering Control SPORT NORMAL NORMAL

Indicator Light SPORT (Green) - SNOW (Yellow)

*1: Equivalent to conventional ECT POWER control.

*2: If the speed of the vehicle drops below a designated point, a downshift will be automatically performed

from the current gear.

ATF Temperature Warning Light

An ATF temperature warning light is adopted to inform the driver in the event that the ATF temperature

becomes high. The warning light will go out when the temperature returns to normal.

� Warning Light Illumination �

ATF Temperature Warning Light ATF Temperature

ON 140�C (284�F) or more

OFF 135�C (275�F) or less
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ATF Temperature Sensor

� The ATF temperature sensor is installed in the transmission valve body assembly for direct detection of

the fluid temperature.

� The ATF temperature sensor is used for hydraulic pressure control. This sensor is used for fine-tuning

the pressure that is used to apply clutches and brakes in the transmission. This helps to ensure smooth

shift quality.

� The ATF temperature sensor also is used for the ATF temperature warning light.

Transmission Valve Body Assembly 
(Lower Valve Body)

ATF Temperature Sensor

08D0CH117C

ATF Pressure Switch

� The ATF pressure switch is located in the output fluid passage of shift solenoid valve SL1, it turns on

and off in accordance with the shift solenoid valve SL1 output fluid pressure.

� If shift solenoid valve SL1 malfunctions, the TCM determines the appropriate fail-safe operation to be

performed in accordance with the signal from the ATF pressure switch.

Transmission Valve Body Assembly 
(Lower Valve Body)

ATF Pressure Switch

036CH35TE
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Speed Sensors

� The AA80E automatic transmission uses speed sensor NT, speed sensor NC3 and speed sensor SP2.

Thus, the TCM can detect the timing of the shifting of the gears and appropriately control the engine

torque and hydraulic pressure in response to the various conditions. These speed sensors are the Hall

type.

� The speed sensor NT detects the input speed of the transmission. The input shaft is used as the timing

rotor for this sensor.

� The speed sensor NC3 detects the speed of intermediate shaft. The C3 clutch drum is used as the timing

rotor for this sensor.

� The speed sensor SP2 detects the speed of the output shaft. The rear planetary ring gear is used as the

timing rotor for this sensor.

� Hall type speed sensors consists of a magnet and a Hall IC. The Hall IC converts the changes in the

magnetic flux density that occur through the rotation of the timing rotor into an electric signal, and

outputs the signal to the TCM.

Input Shaft 
(Timing Rotor)

Speed Sensor SP2

Speed Sensor NC3

Speed Sensor NT

Rear Planetary Ring Gear 
(Timing Rotor)

C3 Clutch Drum 
(Timing Rotor)

036CH36Z
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Park/Neutral Position Switch Assembly

The TCM and ECM use these switches to detect the shift lever position.

� The park/neutral position switch assembly detects the shift lever position (P, R, N or D) and transmits

the signal to both the ECM and TCM. The ECM then transmits signals to the combination meter for the

shift range indicator (P, R, N and D) in response to the signal it received from the switch.

� Wiring Diagram �

From 
Starter Cut Relay

IG1 Relay

TCMECM

Shift Range Indicator

Combination Meter 
Assembly

Network Gateway ECU

RB

STA

DNRPDNRP

B

PL

RL

NL

DL

L

NSW

To Starter Relay

Park/Neutral Position 
Switch Assembly

CAN 
(V Bus)

CAN 
(Powertrain Bus)

BEAN 
(Instrument Panel Bus)

08D0CH65C
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Transmission Control Switch and Shift Paddle Switch

� The transmission control switch is installed inside the shift lever assembly to inform the ECM of the shift

lever position. The ECM turns on the shift range indicator.

� The transmission control switch detects whether the shift lever is in the D position or in the M position.

If the shift lever is in the M position, the switch detects the operating conditions of the shift lever (front

[“+” position] or rear [“-”position]), and sends signals to the ECM. At this time, the ECM turns on the

shift range indicator for the selected range.

� The shift paddle switches are installed in the steering wheel assembly. The ECM detects the operation

of the shift paddle switches (right [“+”position] or left [“-”position]) when the shift lever is in the D

position or M position. At this time, the ECM turns on the shift range indicator for the selected range

or gear.

� Wiring Diagram �

Transmission 
Control Switch

ECM

Shift Range Indicator

Network Gateway ECU

Combination Meter Assembly

Shift Paddle Switch

IG1 
Relay

IG

E

SFTD

SFTU

S (M)

ECC

SDN

SUP

SFTD

SFTU

S (M)

CAN 
(V Bus)

BEAN 
(Instrument Panel Bus)

08D0CH66C
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5. Clutch Pressure Control

Clutch to Clutch Pressure Control

� Clutch to clutch pressure control is used for shift control. As a result, shift control in 2nd gear or above

is possible without using a one-way clutch, making the automatic transmission lightweight and compact.

� Based on ECM instructions, the TCM controls each clutch and brake accordingly with the optimum fluid

pressure and timing in accordance with the information transmitted by the sensors, in order to shift the

gears. The TCM does this using fluid pressure circuits which enable the clutches and brakes (C1, C2, C3,

C4 and B1) to be controlled independently, and high flow SL1, SL2, SL3, SL4 and SL5 shift solenoid

valves, which directly control the line pressure. As a result, highly responsive and excellent shift

characteristics have been realized.

ATF Temperature 
Sensor

Line Pressure

Mass Air Flow Meter

Engine Coolant 
Temperature Sensor

Throttle Position 
Sensor

B1

SL5

C4

SL4

C3

SL3

C2

SL2

C1

SL1

ECM

Engine Torque 
Information

TCM

Speed Sensor SP2

Speed Sensor NC3

Speed Sensor NT

CAN
(Powertrain Bus)

08D0CH67C
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Clutch Pressure Optimal Control

The TCM monitors the signals from various types of sensors, such as the speed sensor NT and speed sensor

NC3, allowing shift solenoid valves SLT, SL1, SL2, SL3, SL4, SL5 and SLU to minutely control the clutch

pressure in accordance with engine output and driving conditions. As a result, smooth shift characteristics

have been realized.

Target rpm 
Change Ratio

Shift Solenoid Valve 
SLT, SL1, SL2, SL3, 
SL4, SL5 and SLU

Time

Output 
Shaft 
Torque

Solenoid Drive Signal

Clutch/
Brake
Pressure

Time

Input 
Shaft 
rpm

TCM

ATF Temperature
Sensor

Speed Sensor SP2

Speed Sensor NC3

Speed Sensor NT

ECM
CAN

Practical rpm Change Ratio
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