Hi James.

Here is some data recorded during a relatively gentle acceleration through all 5 gears.

First one is the accumulator solenoid that you can see activating in some cases before gear changes and in other cases after gear
changes.
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Gear selected and Accumulator solenoid DC voltage
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A couple of notes on the factory A650E controller.

Looks like the accumulator solenoid is the most complicated one and it will take a bit longer to figure out that one.

The line pressure solenoid duty cycle goes down with increasing throttle opening in a fairly linear way. It starts off at about 50%
duty cycle and goes down to about 15% at WOT.



Second shows the relatively simple operation of the line pressure solenoid

Gear selected and Line pressure solenoid DC voltage
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Here is some nice data logs at close to WOT from zero to about 110km/h. At this point the car is still only on 3rd Gear. I think to log data
up to a higher speed will require a private road. You can work out my 0-100km/h time from this at about 9 secs. Not exactly a drag car.

Line pressure, Gear and Spged Iog AT WQT
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Accumulator pressure, Gear and Speed log @ WOT
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Gear selected and SLU DC voltage
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Lock up solenoid pressure, Gear and Speed log AT WOT



Here is a graph of the line pressure solenoid versus the TPS output that goes from about 1 volt to 4 volts from closed to WOT on the
A650E. The outputs are on a scale of from 0-1023 or 10bits.
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So the line pressure regulator actually relieves pressure with increasing duty cycle. At idle or closed throttle the duty cycleis about 50%,
and from about 50% to WOT the duty cycleis about 20%.

All four shift solenoids are just on/off. The other 3 are pwm. If you leave the other 3 disconnected the trans will still operate.

** It takes more than just selecting the shift solenoids to select second gear. You have to do some trickery with the PWM solenoids also.
According to a Toyota new car features article for the GS300 it says that the Lock up solenoid regulator is used like a accumulator to
achieve the change into second gear.

** You first need to switch sol 3 on for one second then you play with the duty cycle of the lockup sol. Then you will get 2nd. The trick is
to trend the Duty cycle according to load the get it to shift decent.

** What sol 3 does is bleed off the pressure that goes to the lockup. Then the lockup will not engage. Then the feedback pressure
controlling the lockup will activate the 2nd control sol. According to your signals you need to pulse the lockup the same time as you open
sol3 for one second. the duty cycle will determine the engage pressure. then you need to increase the pressure afterward for a proper
shift according to the load. It is a difficult one i know

***Update. It seems it needs a momentary application of the lock up solenoid when going into third also, otherwise it is a very slow gear
change into third. The lock up is really solid as even at 30% duty cycleit will cause the car to stall when standing still in third.



AUTOMATIC TRANSMISSION - AUTOMATIC TRANSMISSION SYSTEM

AUTOMATIC TRANSMISSION SYSTEM
OPERATION

ATOAA 63

O/D Direct Clutch (Cp) 3rd Coast Brake (B1)
Direct Clutch (Cp)

O/D Brake (Bp)

O/D One-way
Clutch (Fp)

Forward Clutch (C }
3rd Brake (B

No.1 One-way Clutch (F4)
2nd Brake (Bg)

1st & Reverse Brake (B,)
No.2 One-way Clutch (Fp)

Shift Solenoid Valve No.2

Shift Solenoid Valve No.1
Shift Solenoid Valve SLT Shift Solenoid Valve No.3
Shift Solenoid Valve SLU Shift Solenoid Valve No.4
Shift Solenoid Valve SLN
N D10723
Shift Lever || ear o |No.1[No.2No.3|No.a| Co | €1 | Co| Bo | By | B | Ba| By | Fo|Fil|Fa
P Park ON [OFF| ON |OFF| O
R Reverse | ON | OFF |OFF | ON 0| 0O @)
N Neutral | ON |OFF| ON |OFF | O
1st ON [OFF|ON |OFF| O | O O O
2nd ON|[ON|ON |OFF| O | O O 0
D 3rd OFF| ON |OFF|OFF| O | O @) O O
4th OFF|OFF|ON |OFF| O | O | O O @)
5th OFF | OFF|OFF | ON QO O| O O
it |ON|OFF|ON[OFF| O | O o O
p 2nd |ON|ON|ON|[OFF| O | O 0 0)
3rd OFF| ON |OFF|OFF| O | O O Q|0
4th OFF|OFF|ON [OFF| O | O | O O O
1st ON |OFF|ON |[OFF| O | O O O
3 2nd ON|[ON|[ON |OFF| O | O O O
3rd OFF| ON |ON |OFF| O | O OO O | O
5 1st ON [OFF|ON |OFF| O | O O @]
2nd ON|[ON|ON|OFF| O | O O ©
L 1st ON [OFF|OFF|OFF| O | O O O O

O : Operating



Transmission
Solenoid
Identification

Linear Solenoid Valve SLN

. . Shift Solenoid Valve No. 3 [(S3)
Linear Solenoid

Valve SLU Shift Solenoid Valve No. 1(81)

Linear Solenoid
Valve SLT

g s s e,

’
/

Shift Solenoid Valve
Mo. 2 (82)

Shift Solenoid Valve
MNo. 4 (S4)

oL ENOD NAmE PART CATALOG DESCRIPTION
S1 Solenoid Assembly, Automatic Transmission 3—Way No. 1
S2 Solenoid Assembly, Transmission No. 3 (No. 1)
S3 Solenoid Assembly, Automatic Transmission 32-Way No. 2
54 Solenoid Assembly, Transmission No. 3 (No. 2)
SLN Solenoid Assembly, Shift Control
SLT Solenoid Assembly, Line Pressure Control
SLU Solenoid Assembly, Lock—up Control




Input Shaft Speed Sensor = 24 Teeth (VR Type sensor)
Output Speed Sensor = 12 teeth (VR Type Sensor)
Trans Fluid temp Sensor = 25°C (77°F) @ 3.5Kohm / 110°C (230°F) @ 231-263 Ohm

Vehicle Speed
PN Tovora FuscTion TCU Pos.
1 Senson GRouND e
2 DriveEsrarT RPM 6

Vi1
Black

AMP 28pin connsctor S Wi
Solenoxd Connector e S Wie el
£ LEXUS FUNCTION TCU Pos 1 +2v Red -4
1 = UNTEfM 2 N -
2 Line Pressure+ 37
"
3 TCC Speed % 3 LL Select gray/orange B
4 TCC Pressures 20 4 2L Select gray/white 7
S Shift Sol 3 » 5 NL select gray/lt green 5
6 Shift Sol 1 53
~ = = 6 PL select gray/black <]
) GROUND 5063 7 RL select gray/red “
] GROUND 5053 8 DL select gray/it. blue ©
10 GROUND 50-63 ) "
11 SHIFT SOL 4 o2
12 SHIFT SoL 2 53 0
"
2 - 5 &
| 3 VSsS orange/red ]
“ VSS gnd blackiwhite 5
6 Shift Sol2 pink/red 53
Range Switch connector B Shift Sol3 pink/lt. green a8
P Tovora Fuscnon TCU Pos 7 Gnd/S.gnd black/white 54
1 Panx Poamon (PL) 13
2 REVERSE PCemion (RL) 14 8 Acum- black 80-83
3 SWITCHED, FUSED +12V 1-4 2 Shift Sol4 pink/it. blue 44
4 2L Posimon 17 20 TCC bliack 80-83
S NEUTRAL PeETION (NL) 15 - — )
6 STARTER UNTERMINATED 2 Shift Sol1 pink/black ¥
7 DL Posmon 18 22 Acum + violet/red 28
8 LL Poafmon L 23 TFT + yellow/white 50
9 STARTER UNTERMINATED
24 S.gnd/TCCspd black/white 5
25 LineP- black 80-63
28 LineP+ violet/black 37
27 TCC+ wiolet/It. green 20
28 TCespd+ orange/lt. green 7

Turbine Speed
Py TovoTa FuncTion TCU Pos
1 SENSOR GROUND 54
2 TCC Secen 7




