CH-2 CHASSIS — AAS0E AUTOMATIC TRANSMISSION

CHASSIS

AAB0E AUTOMATIC TRANSMISSION
B DESCRIPTION

An AAS8OE automatic transmission is used. This automatic transmission is a compact, lightweight and

high-capacity 8-speed sport direct shift gearbox.

® In the D position, gear shifting is sporty but comfortable. D position (fixed range mode) is adopted,
enabling shift paddle switch operation when the shift lever is in the D position. For details, see page
CH-53.

® When the shift lever is in the M position, the 8-speed sports direct shift control offers responsive gear
shifting and a direct accelerator pedal feel to suit sporty driving. For details, see page CH-50.
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p Specifications «

Engine Type 2UR-GSE
Transmission Type AAS80E
1st 4.596
2nd 2.724
3rd 1.863
4th 1.464
Gear Ratio 5th 1.231
6th 1.000
7th 0.824
8th 0.685
Reverse 2.176
Fluid Type Toyota Genuine ATF WS
Fluid Capacity Liters (US qts, Imp. qts) 10.5 (11.1, 9.2)
Weight (Reference)* kg (Ib) 95.8 (211.2)

*: The figure shown is the weight of the part including the fluid.
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3. Transmission Power Flow

General
Shift Lever Shift Solenoid Valve Clutch Brake Og:;tvz ;y
Position | SL2 SI3 SI4 SL5 SR SL SLU C; C; Ci C; By B, o)
P O O
O o O O @)
N O O
st O O O @)
2nd O O O @)
3d O O O O @)
4h O O o O A O O
b sth O O O O A O O
6th O O o O A O O
7th o O o O A o O
8th O o O A @) @)
st O O @) @)
2nd O @) @) O
3d O O O @) @)
4h O O o O A O @)
D& sm o o O O A O O
6th O O o O A @) O
7th o O o O A o O
8th O o O A @) O
st O @) @) @)
2nd O O @) @)
3d O O O O @)
b7 4h O O O O A O O
. 5th O O o O A O O
b 6th O O o O A @) @)
7th o O o O A o O
st O O O O
2nd O O O O
3d O @) O O O
Do 4 O O O O A O O
5th O O o O A O O
6th O O o O A O O
st O O O O
2nd O @) @) @)
ps 3d O O O O O
4h O O o O A O O
5th O O o O A O O
O: ON A: In accordance with flex lock-up or lock-up (Continued)

*: When in D position (fixed range mode)
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Position

D4

D*
D3

D2

D1
M1
M2
M3
M4
M5
M6
M7

M8

Shift Lever

1st
2nd
3rd
4th
1st
2nd
3rd
1st
2nd
1st
1st
2nd
3rd
4th
Sth
6th
7th
8th

Shift Solenoid Valve

SL1 SL2 SL3 SL4 SL5 SR

O

OO O O0OO0O000O0O00OO0OO00O0

O O O

O

O

O

O

OO0OO0OO0O0O0OO0OO0O0

O O O O O O

O

SL

O
O
O
O
O
O
O

SLU

> > > B> > D> B> OO

&

OO 0O O0OO0O000O0O00OO0OO0O0O0

Clutch

G G
O
O
O

O

O

O O

O

Brake
Cy By B,
O
O
O
O
O
O
O
O
O
O

One-way
Clutch

Fy
O

O: ON A: In accordance with flex lock-up or lock-up

*: When in D position (fixed range mode)
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2. Shift Solenoid Valves

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

® In order to provide a hydraulic pressure that is proportional to the current that flows to the solenoid coil,
shift solenoid valves SL.1, SL2, SL3, SL4, SL5, SLU and SLT linearly control the line pressure and

clutch and brake engagement pressure based on the signals from the TCM.

® Shift solenoid valves SL1, SL2, SL.3, SL4 and SLS5 are high flow linear solenoid valves that can supply
more pressure than conventional ones. These shift solenoid valves control engagement elements by
directly regulating the line pressure without using a pressure regulation valve or a pressure reduction
valve. Thus, the number of valves and the length of the valve body fluid passage have been reduced, the

shifting response has been increased and the shift shock has been minimized.

Shift Solenoid Valve
SL1, SL2, SL3, SL4, SL5

Pressure

Shift Solenoid

Valve

Regulation Valve

Clutch or
Brake

Pressure
-t

Control
Clutch or | Pressure
Brake
-
Line Pressure
08IS F

Spool Valve

I

bl I

Sleeve

Shift Solenoid Valve SL1, SL3, SL4 and SLS

Hydraulic
Pressure

Signal
Pressure

Pressure Reduction Valve

Control

!

Conventional Models

bl

Line Pressure

036CH228S

—» Current

036CH30TE
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Spool Valve -

- L
\ Hydraulic |

_ Pressure |
Sleeve B

— Current
Shift Solenoid Valve SL2

036CH29TE

Spool Valve

Hydraulic
Pressure

Sleeve 1 1 1 1 J

— Current
Shift Solenoid Valve SLU

036CH27TE

Spool Valve

Hydraulic
Pressure

T

Sleeve 1 1 1 1 ]

—
Shift Solenoid Valve SLT Current

036CH28TE

p Function of Shift Solenoid Valves «

Shift Solenoid Valve Function
SL1 C; clutch pressure control
SL2 C, clutch pressure control
SL3 C;3 clutch pressure control
SL4 C4 clutch pressure control
SL5 B brake pressure control
SLU e Lock-up clutch pressure control
e B, 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.

p Shift Solenoid Valve SL «

Modulated ::> Modulated :‘r>
Pressure Pressure

Filter @

Control Pressure Control Pressure

OFF Condition ON Condition

036CHS52TE

p Shift Solenoid Valve SR «

Drain

Control Pressure [E k
ﬁ IR Control Pressure —[_\, ’,7
\

Modulated Modulated
Pressure E> Pressure
Filter
OFF Condition ON Condition
036CH31TE
p Function of Shift Solenoid Valve «
Shift Solenoid Valve Type Function
e Switches the lock-up relay valve.
SL 3-way e Switches the reverse control valve.
SR 3-way e Switches the clutch apply control valve.

Switches the sequence control valve.




CH-26 CHASSIS — AAS0E AUTOMATIC TRANSMISSION

2. Construction

The configuration of the electronic control system in the AASOE automatic transmission is as shown in the
following chart.

NTO SL1
SPEED SENSOR NT - » SHIFT SOLENOID VALVE SL1
SPEED SENSOR NC3 NG .
» SHIFT SOLENOID VALVE SL2
SPEED SENSOR SP2 SP2Q
SL3
» SHIFT SOLENOID VALVE SL3
ATF PRESSURE SWITCH s
TCM SL4
» SHIFT SOLENOID VALVE SL4
THO1
ATF TEMPERATURE SENSOR <
SL5
- » SHIFT SOLENOID VALVE SL5
STOP LAMP SWITCH ASSEMBLY -
SLU
(Starter Signal) >
SLT SHIFT SOLENOID VALVE SLT
PARK/NEUTRAL POSITION | RR.N,D -
SWITCH ASSEMBLY >
o MAN RELAY B SL___ ! SHIFT SOLENOID VALVE SL
1G2
1G2 RELAY - SR s SHIFT SOLENOID VALVE SR
CAN+ I I CAN-
CAN

1R (Powertrain Bus)
nin

08DOCH60C

(Continued)
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L] ]
111 CAN
(Powertrain Bus)
CAN+ CAN-
VG
MASS AIR FLOW METER SFI (FOR DIRECT INJECTION)
IGEL
> INJECTOR No.1 RELAY
FPD, ;
NE #1,4,6,7 |
ggl(?gé%SHAFT POSITION - No.1 INJECTOR DRIVER (EDU)
FPF1, ¢
INJ1, 2
No.1, 4, 6, 7 FUEL INJECTORS
THROTTLE BODY ASSEMBLY VTA IGEL
e Throttle Position Sensor VT, A; - INJECTOR No.2 RELAY
FPD2, ;
#2,3,5,8 |
" | No.2 INJECTOR DRIVER (EDU)
FPF2,
NSO |y *
> ECM
e Accelerator Pedal Position Sensor| VPA2 No.2, 3, 5, 8 FUEL INJECTORS
SFI (FOR PORT INJECTION)
ENGINE COOLANT THW. #1010 #8010l No.1 to No.8 FUEL INJECTORS
TEMPERATURE SENSOR o
ESA
PARK/NEUTRAL POSITION NSW- IGT1, 4.6, 7| _| IGNITION COIL ASSEMBLIES|
SWITCH ASSEMBLY Y (with IGNITER)
— No.1, 4, 6,7
SM)
> 1GT2.3.5.8] _ | IGNITION COIL ASSEMBLIES
TRANSMISSION SFTU (with IGNITER)
CONTROL SWITCH O IGF2 | |~~~ T T TT T
SETD - No.2, 3,5, 8
SPARK PLUGS | SPARK PLUGS =«
— No.2, 3,5,8 No.1,4,6,7
SHIFT PADDLE SWITCH i oL n
ETCS-i
KICKDOWN SWITCH KD M - ".FHFFhOT”ll"L]EZ: BODIY ASSEMBLY
ASSEMBLY > rottle Control Motor

08DOCH61C

(Continued)
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\f
TC _
DLC3 —

COMBINATION METER
ASSEMBLY

SKID CONTROL ECU 3D

ASSEMBLY ECM - VEHICLE SPEED SIGNAL

hd MIL
CAN (V Bus) CANH o
CANL

SHIFT RANGE INDICATOR

NETWORK GATEWAY ECU — SPORT INDICATOR LIGHT

BEAN (Instrument Panel Bus)
BEAN SNOW INDICATOR LIGHT
(Steering Column & Door Bus)
ATF TEMPERATURE
MAIN BODY ECU RH WARNING LIGHT
COWL SIDE J/B RH
( / ) MULTI-INFORMATION
A DISPLAY

SPORT | SNOW

MODE SWITCH
(PATTERN SELECT SWITCH)

08DOCH62C
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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.

To Starter Relay

» Wiring Diagram «
NSW STA
From B — L
Starter Cut Relay
o LDL
o dNL

1G1 Relayzﬂ\ .
O
PL

]

Park/Neutral Position
Switch Assembly

Network Gateway ECU

(V Bus)

CAN

BEAN

(Instrument Panel Bus)

Combination Meter
Assembly

Shift Range Indicator

ECM

CAN
(Powertrain Bus)

TCM

08DOCH65C
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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.
p Wiring Diagram «
Transmission
Control Switch
CAN
V Bus)
IG1 » 1G N S (M) S (M) ((VBus)
Relay Network Gateway ECU
N SFTU SFTU
BEAN
SFTD SFTD Inst t Panel B
o e (Instrument Panel Bus)
ECM Combination Meter Assembly

= Shift Range Indicator
Shift Paddle Switch

SUP

SDN

( {

ECC

08DOCH66C
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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 (Cq, Cy, Cs,
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 Engine Torque <—— Mass Air Flow Meter
Information

Speed Sensor NT —

TCM ECM < Engine Coolant

Temperature Sensor
Speed Sensor NC3—1 CAN p
(Powertrain Bus)

- Throttle Position

Speed Sensor SP2 ——» Sensor

SL1 SL2 SL3 SL4 SLS5

: : o @ [T

Line Pressure

<

08DOCH67C
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Clutch Pressure Optimal Control

CH-37

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, SLS5 and SLU to minutely control the clutch

have been realized.

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

A Target rpm
getrp:
Input Change Ratio
Shaft
pm

Practical rpm Change Ratio

. -
Time

Clutch/
Brake

Pressure

Solenoid Drive Signal

TC

[

Speed Sensor NT

Speed Sensor NC3

= \

Y

? Speed Sensor SP2

ATF Temperature

PR
A
Output \

-~
Shift Solenoid Valve v
SLT, SL1, SL2, SL3,

SL4, SL5 and SLU

III— - !
Shaft
Torque -

Time

08DOCH68C
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6. Line Pressure Optimal Control

Through the use of the shift solenoid valve SLT, the line pressure is optimally controlled in accordance with
the engine torque information, as well as with the internal operating conditions of the torque converter and
the transmission.

Accordingly, the line pressure can be controlled minutely in accordance with the engine output, traveling
condition, and the ATF temperature, thus realizing smooth shift characteristics and optimizing the workload
of the oil pump (reducing unnecessary parasitic losses).

Line Pressure

A

Primary Regulator Valve Shift Solenoid Valve SLT

%
Fluid
Pressure
= }
— Current
Pump N —

Solenoid Valve Drive Signal

UL
Z Tr/

| Input/Turbine Speed

-

4/ ATF Temperature

/ Shift Position

| _Throttle Valve Opening
/ Intake Air Mass
Engine Coolant Temperature
Engine Speed

[ !
N
\

08DOCH69C

7. Lock-up Timing Control

The TCM uses lock-up timing control in order to improve the fuel consumption performance in 6th gear or
higher when the shift lever is in D, or when D8, D7 or D6 range has been selected.

p Lock-up Operating Range « p Lock-up Operation Gears in Each Range «
Position or
Range D,D8 D7 D6
Large Gear

f 1st X X X

Throttle 2ond X % %
Opening

Angle 3rd X X X

4th X X X

5th X X X

Vehicle Speed - High 6th O O O

08DOCH70C 7th O O .

8th O — —

O: Awvailable x: Not available —: Not applicable
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P> Shift Solenoid Valve Normal Operation Chart <

Gear Position Ist 2nd 3rd 4th S5th  6th 7th  8th
Shift Solenoid Valve SL1 ON ON ON ON ON OFF OFF OFF
Shift Solenoid Valve SL2 OFF OFF OFF OFF ON ON ON ON
Shift Solenoid Valve SL3 OFF OFF ON OFF OFF OFF ON OFF
Shift Solenoid Valve SL4 OFF OFF OFF ON OFF ON OFF OFF
Shift Solenoid Valve SL5 OFF ON OFF OFF OFF OFF OFF ON
P> Fail-safe Control Chart <«
Gear Position in Normal Operation Ist 2nd 3rd 4th 5th 6th 7th  8th
ON Malfunction
(Without Fail-safe Control) Ist  2nd  3rd  4th Sth 6th 7th 8th
Fail-safe Control during ON Malfunction 1st 2nd  3rd 4th 5th 5th 5th 5th
OFF Malfunction
SL1 (Without Fail-safe Control) N N N N N 6th 7th 8th
Fail-safe Control during OFF Malfunction  6th 6th 6th 6th 6th 6th 7th 8th
Fail-safe Control during OFF Malfunction Fixed in 3rd
(From third trip onward) xedm o
ON Malfunction
(Without Fail-safe Control) Sth 8th 7th 6th Sth 6th 7th 8th
Fail-safe Control during ON Malfunction 5th 5th 5th 5th 5th 6th 7th 8th
OFF Malfunction
SL2 (Without Fail-safe Control) Ist  2nd  3rd  4th Ist N N N
Fail-safe Control during OFF Malfunction . .
(Until vehicle stops) Fixed in 7th
Fail-safe Control during OFF Malfunction®  1st 2nd  3rd 4th 4th 4th 4th 4th
ON Malfunction
(Without Fail-safe Control) 3rd  3rd 3rd 3rd  7th 7th 7th 7th
Fail-safe Control during ON Malfunction
(This malfunction is detected while driving Fixed in 3rd
in 4th or below.)
Fail-safe Control during ON Malfunction Fixed in 7th
(This malfunction is detected while driving . o .
) (If vehicle stops once, then it is fixed in 3rd.)
in 5th or above.)
s1.3 OFF Malfunction
(Without Fail-safe Control) Ist  2nd Ist 4th Sth 6th N 8th
Fail-safe Control during OFF Malfunction
(This malfunction is detected while driving
in 7th. However, shifting higher than 7this  1st 2nd  4th 4th 5th 6th 8th 8th
prohibited once downshifted to 6th or
below.)
Fail-safe Control during OFF Malfunction
(This malfunction is detected while driving ~ 1st 2nd  4th 4th 5th 6th 6th 6th

in 6th or below.)

*: When vehicle is driven after fail-safe detection.

(Continued)
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SL4

SLS5

SR

Gear Position in Normal Operation

ON Malfunction
(Without Fail-safe Control)

Fail-safe Control during ON Malfunction
(This malfunction is detected while driving
in 4th or below.)

Fail-safe Control during ON Malfunction
(This malfunction is detected while driving
in 5th or above.)

OFF Malfunction
(Without Fail-safe Control)

Fail-safe Control during OFF Malfunction
(This malfunction is detected while driving
in 6th. However, shifting to 4th, 6th, 7th, or
8th is prohibited once downshifted to 5th or
below.)

Fail-safe Control during OFF Malfunction
(This malfunction is detected while driving
in 4th.)

ON Malfunction
(Without Fail-safe Control)

Fail-safe Control during ON Malfunction
(This malfunction is detected while driving
in 4th or below.)

Fail-safe Control during ON Malfunction
(This malfunction is detected while driving
in 5th or above.)

OFF Malfunction
(Without Fail-safe Control)

Fail-safe Control during OFF Malfunction

OFF Malfunction
(Malfunctions occur while driving in 5th or
below.)

OFF Malfunction
(Malfunctions occur while driving in 6th or
above, or after shifting to 7th.)

Fail-safe Control during OFF Malfunction
(This malfunction is detected while driving
in 5th or above.)

OFF Malfunction
(Trip is commenced despite malfunctions
having occurred in SR.)

Fail-safe Control during OFF Malfunction
(This malfunction is detected while driving
in 4th or below.)

Fail-safe Control during OFF Malfunction*
(This malfunction is detected while driving
in 5th or above.)

1st

4th

Ist

Ist

Ist

2nd

Ist

Ist

Ist

7th

3rd

2nd

4th

(If vehicle stops once, then it is fixed in 3rd.)

2nd

2nd

2nd

2nd

(If vehicle stops once, then it is fixed in 3rd.)

Ist

3rd

2nd

7th

3rd

(If vehicle stops once, then it is fixed in 3rd.)

3rd

3rd

3rd

3rd

3rd

3rd

3rd

3rd

3rd

7th

3rd

4th  Sth

4th 6th

Fixed in 3rd

Fixed in 7th

1Ist 5th
5th 5th
5th 5th
4th 8th

Fixed in 3rd

Fixed in 7th

4th 5th
4th 5th
4th Ist
7th 7th

Fixed in 7th

3rd 7th

Fixed in 3rd

Fixed in 7th

6th

6th

N

7th

5th

6th

6th

6th

7th

7th

7th

7th

7th

7th

7th

Sth

7th

7th

7th

7th

7th

7th

8th

6th

8th

7th

Sth

8th

7th

7th

7th

7th

*: After trip is commenced despite malfunctions having occurred in SR.






