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INTRODUCTION
This training guidebook is an “Automatic transmission FR (Front engine Rear driving) — AISIN — “ as a
series of a self-study text booklet to understand the A/T system of AISIN.
The purpose of this publication, as in the case with other technician’s guides, is to provide complete
information on the theoretical operating characteristics of AISIN transmission. Operational theories
of the mechanical, hydraulic and electrical components are presented in a sequential and functional
order to better explain their operation as part of the system.
AISIN rear driving transmission has been adopted in worldwide vehicles. There are several models
that are equipped in Hyundai vehicles.
The basic concept and knowledge for the automatic transaxle please refer the “Transaxle Basic
Theory” guidebook and the fundamental explanation will be skipped in this training guidebook. This
guidebook is a series of “Automatic Transaxle (FF) and (FR)”, it can be classified as follows.

- Automatic Transaxle (FF) — HIVEC

- Automatic Transaxle (FF) — Alpha & Beta

- Automatic Transaxle (FF) — JATCO & AISIN

- Automatic Transaxle (FR) — AISIN
As the new model is developed in the future, additional training guide will be published for each model
and system.
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1. AISIN General

1.1 Introduction

This book will cover following AISIN models.
AWO03 series: AW03-72L (Mechanical type), AW03-72LE, and AWO03-II
AW30 series: AW30-43LE, AW30-40LE

Above transmission models have been installed on following vehicles,

AWO03 series:
Townace, Liteace, Dina, Toyoace, Kijang, Tuv (Toyota), Pajero, Delica, Freeca (Mitsubishi), Panther
(Isuzu), Escudo, Grand Escudo (Suzuki), Roadster (Mazda), Porter, Starex, Terracan (Hyundai),
Grace, Sportage, Pregio, Wide Bongo, Retona (Kia)
- A microcomputer was used to optimize the shift schedule and lock-up clutch engagement, for
advanced drivability and improved fuel economy.

AW30 series:
Century, Aristo, Crown, Markii, Verossa, Supra, Hiace, Hilux, Tandra, Sequoia, Tuv (Toyota), Pajero,
Forte, Challenger (Mitsubishi), Pup, Elf, Bighorn, Mu (Isuzu), Escude (Suzuki), Starex, Terracan
Libero (SR) (Hyundai), Sorrento, Enterprise (Kia)

-> Torque capacity increased by 1.5 times than AWO03 series A/T to meet improved engine power.

- Use of a total control system integrated with the engine for intelligent control of engine torque and
clutch hydraulic pressure when changing gears, this results in significant improvement of shift quality.

6 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN -

&

1.2 Application on Hyundai vehicles.

Max.
) ) Gear Ratio )
Model Torque Vehicle Engine ATF(Liter) | Remarks
(1/2/3/4/R)
(kgfm)
AWO03-72L 24 |Galloper 3.0 V6 MPI 2.826/1.493/1.000/0.730/2.703 | SPIII,7.2L
2.5DSL ALL 2.826/1.493/1.000/0.688/2.703
AWO03-72LE 24  |H-100 (Bus) |4D56 T-2 NA | 2.826/1.493/1.000/0.730/2.703 | D-Il, 7.2L | DOM. Only
H-100 (Truck) |4D56 T-2 NA 2.826/1.493/1.000/0.730/2.703 DOM. Only
H-1 4D56 T-2 NA 2.826/1.493/1.000/0.730/2.703
Sirius 2.4S 2.826/1.493/1.000/0.730/2.703
AWO3-I| 24  [Terracan 4D56 2.5L TCl | 2.826/1.493/1.000/0.688/2.703 | D-II, 8.73L
H-1 Sirius-Il 2.4D 2.826/1.493/1.000/0.730/2.703
AW30-43LE 35 |[SR ALL 2.804/1.531/1.000/0.753/2.393 | D-Il, 8.5L | DOM. Only
H-1 4D56 2.5L TCI | 2.804/1.531/1.000/0.753/2.393
A-2.5 C/IR 2.804/1.531/1.000/0.753/2.393
4D56 T-2 NA 2.804/1.531/1.000/0.753/2.393 VAN only
AW30-40LE 35 |[Terracan J-2.9 C/R D-Il, 9.2L
2.804/1.531/1.000/0.705/2.393
Sigma 3.5D

2. AW03-72L Model

2.1 Introduction
AWO03-72L model is belong to 03 series and
this model has no TCM, that is a mechanically

controlled transmission.

Governor was adopted

for the gear shifting, electrical overdrive switch

and solenoid valve are supported for 4™ gear

driving. However its mechanical structure and

operating principle(power flow) is same as one of
electronic type (AW03-72LE, AWO03-11).

2.2 Application
Galloper, H-100(Mini Bus)
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2.3 Components

2.3.1. Structure

The whole structure of this transmission is as below picture. Below diagram is valid not only for
AWO03-72L(Mechanical type) but also 03 series.(AW03-72LE, AW03-11 model)

Overdrive Case B, Bs
B,
C, L
Sun gear

L[

Lt 1 [ |4
| |' Intermediate
Fi

EEEEEEE
Overdrive Shaft F> Front Rear

Co

|

Overdrive _v
Input shaft

T

Fo

\\ﬁ_ L Output
> Shaft

¥
1

-.......4
¥

i

Planetary gear Input Planetary gear Planetary gear
Shaft
Co : overdrive clutch By : overdrive brake
C; : front clutch B, : brake no.1
C, : rear clutch B, : brake no.2
Fo : overdrive one-way clutch B; : brake no.3

F, : one-way clutch no.1
F, : one-way clutch no.2

2.3.2. Mechanical governor
As in case of conventional mechanical-hydraulic controlled type automatic transmission, the governor

was applied in this transmission.
Output shaft Governor
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The governor is a hydraulic speedometer that is driven by the output shaft of the transmission. It
receives fluid from the mainline pressure and produces a regulated governor pressure signal that is
proportional to vehicle speed.

Below section view of governor shows the detail structure and hydraulic pressure passage to be
operated depends on the rotational speed of output shaft, which is a vehicle speed for gear shifting.

Governor weight

——— Governor valve

Inner governor spring

| Outer governor spring
From

Secondary weight

transmission

g AN

| Governor valve shift

—»  To transfer

Oil pumpT lGovernor

pressure

Transmission
pressure

_ output shaft

(input) (output)
As the vehicle speed increases, the centrifugal force of the weights also increases, hence the greater
governor pressure necessary to balance the centrifugal force. Eventually, vehicle speed reaches a
point at which the governor valve cannot balance itself against the centrifugal force of the weight. The

governor valve is permanently in the open position and governor pressure equals the mainline supply

pressure. Centrifugal force

= T 3 AT b Lot P
L g 3 T !":'-.'-t"‘-?n.—"; 2

g :]
—>
The vehicle
: o : speed o=
increases
Low speed 1 High speed
Oil pump pressure governor pressure
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2.3.3. Overdrive case
Refer the connection of overdrive case and oil pump. Service special tools such as oil pump puller
should be used while disassembly of transmission.

Oil pump body  jl Over drive

Torque pump case A/T Housing

converter i cover i Y4

Drive plate

Stator
From _ , o
: > 3 Transmission input shaft
Engine = L
One-way (overdrive input shaft)
clutch

Damper clutch
(lock-up clutch) Pump impeller

Turbine runner

2.3.4. Operating elements
- Parking/Neutral

Bo .
Co Overdrive B1 Bs

Icase B,

EEEN £y C. G v i
Sun geaw %—L

Egj Output

: shaft
Ly #ﬁﬁ ¢
Intermediate E
=

shaft ) Front Rear

Input planetary
shaft

Fo

SN
N

Overdrive

input shaft

N

Overdrive

lanetar
planetary gear P y
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- Neutral Fluid Flow

Cﬁ) BO C1l C2 Bl B2 B3 Governor
Cc2
H: Outer piston
Inner piston Manlual valve nomnn l
B3 . g n O Low-cost
H: Outer piston ] modulator
Inner piston valve
|_|L. D 3-4 shift
Low-cost Reverse valve
. brake
shift valve 3 shift
sequence
Oil pump — Ive
1-2 shift valve valve

- Parking Fluid Flow

CO BO Ci C2 Bl B2 B3 Governor
C2
E:: Outer piston
Inner piston Manual valve
| n
Low-cost
B3 . i
H:: Outer piston modulator
Inner piston :: I| " valve
IC _
Reverse 3-4 shift
valve
Low-cost = brake
il oum shift valve sequence 2-3 shift
pump — valve valve
1-2 shift
valve
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- Reverse Gear

Bo Overdrive B, =
Co case B,
| ] C:l C2
Sun V¥
Fo i
‘ T %‘L L
Overdrive ! Output
input shaft shaft
: | 4
. Intermediate
| N N | N ]
Overdri shaft F1 (=5 Front Rear
verdrive
Input planetary planetary
planetary gear shaft
- Reverse Gear Fluid Flow
CO Bl:(l) CEI Cc2 Bllj BZD B3 Governor
! =
Cc2
Outer piston
Inner piston
Manual valve nn
I
B3 al —
Outer piston [ 4 | Low-cost
[ ||-I_I g
B:: Inner piston n TH] modulator
-— o =— valve
IC—
Reverse brake
I 3-4 shift valve
sequence valve
Oil pump Low-cost A1 [ 2-3 shift
. ]
shift valve 1-2 shift valve valve
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- 1% Gear
Overdrive
Bo B, B,
Co case
{ 3
EEEEyN C C, i
Fo Sun gear, ! T
Overdrive % Output
input shaft shaft
| |
u Intermediate
IEE " haft
. sha
Overdrive | ‘ F> Front Rear
planetary gear nbd planetary planetary
shaft
- 1% Gear Fluid Flow
CO O C1 C2 Bl B2 B3 Governor
C2
E:: Outer piston
Inner piston
Manual valve N nn
l | Low-cost
B3 U U
H:: Outer piston ] modulator
Inner piston Reverse valve
Il . Low-cost brake 3.4 shift
shift valv sequence
valve
valve
2-3 shift
Oil pump 1 shi
Intermediate valve
1-2 shift
modulator
valve
valve
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- 2" Gear
B Overdrive
Co | case B, Bs
EEEER c, C i
F
‘ 0 {Sun gea% I ‘ ’—r
Overdrive l é k% _;_ Output
input shaft shaft
: i
. |
- 3| Intermediate
EEEEEEN F; =
Overdrive shaft 2 Front Rear
Input
planetary gear P planetary planetary
shaft
*B1 applies (when engine braking is applied at “2” range
- 2" Gear Fluid Flow
C1l Cc2 Bl B2 B3 Governor

ﬁﬁoqa 1 0 B

C2
E:: Outer piston
Inner piston IManual valve 0 an l
WO
I [ Low-cost
B3 Outer piston R everse
E:: P 2.3 shift modulator
Inner piston brake
: E valve valve
sequence
Low-cost
shift valve valve

Oil pump L]

1-2 shift

valve
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- 3rd Gear
Bo Overdrive B
Co Bl 3
case B,
EEEE Cl C2 l i l
Fo
Sun gear I ‘
Overdrive Output
input shaft + shaft
n I ‘ A
i _: Intermediate -
1 F
Overdrive shaft 2 Front Rear

Input

planetary gear  ghaft planetary planetary

- 3rd Gear Fluid Flow

CcO BO C1 C2 Bl B2 B3 Governor

Cc2
H:: Outer piston

Inner piston | Manual valve n nn |

U ao Low-cost

B3 . T
H:: Outer piston 1 T, T | modulator

Inner piston ] brake 2-3shit M valve

|_ valve
E L ow-cost sequence 3-4 shift
Shift valve vair valve

Oil pump

L]

1-2 shift

valve
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- OD(4™ gear)

Bo Overdrive B,
Co .L case
| | C]_ C2
|
Fo | i
= Sun gear
|
|l
|
Overdrive - Output
input shaft shaft
Intermediate
EEEN h ft F]_
Overdrive sha F2 Front Rear
— Input
planetary gear P planetary Planetary
shaft
- OD(4™ gear) Fluid Flow
(6{0) BO C1 Cc2 Bl B2 B3 Governor
|
Cc2
H:: Outer piston
Inner piston IManual valve i nn |
| UHHLUL
. L]
ﬁ)’:: Outer piston Il : yRy—
Inner piston = brake 2-3 shift
G Low-cost sequence Valve 3-4 shift
shift valve valve

Oil pump
1-2 shift

valve
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2.3.5. Lock-up clutch

- Engaged
Lock-up I_;ﬁj:;];r.: A G or
clutch g Oil cooler pressure

| | ‘ il pump

|

=
— Line
il pressurs
i - Sprng
Lock up | |—
signal Wi
Lock up
relay VIV
- Disengaged
ookup O Goveror
clutch g it Qil cooler () pump pressure
Front
Coer —:
B1<B2
Drain
Line
pressure
Spring
Lock up
signal W
Lock up
relay Wi
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2.3.6. Over Drive Circuit Diagram

- Diesel
Tail lamp relay G, Shi
Fuse hoy Fuse hox
!
1 /|
00 OFF SAN
B-47
@ oy
AT selector 2 1 13| ’ B-51 y
lever position
B-13 ==
larmp - :;F—H o
@ @ Gnrtl;hlnahnn ) | |
reter )
6] 3 { —
bl 2 3| 0D contral

% relay
1 1 A-TY

]
Alternator L A-76 léJ X %J 0D salenoid

e ix L —=
- - - T ficd
Ternp. S
- Gasoline
Tail latnp relay G, Shfy
Fuse hox Fuse box
™
1 ;J
00 OFF Shn
B-47 C@ 1
por 2 ey | Jooorr 1 —
B-13 ==
| AT A
arip @ C? o ;:E—N | .
ormbination )
i 4 rreter .[ T i
5] 2 3 00 contral
% A-TH relay
i 4 1
" A-TT
Alternatar 1 A-7d (:.J .gaJ g % 00 solenoid
L) = = =
= = EMG coolant Th fuict
ternp SAN ternp. S
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2.3.7. Electrical Circuit Diagram (Galloper, Since 1997)

COOFFEM | 5 =
IG. Sh &
Alter- . =
nator A0 potle o lad | B4 s % 57 <
1 - - +=
3\ el e 208 8 | gy
: Tail gl 4 4l 3]s | ODrelay
__|Relay & e L tarnp S
f”jﬁ h':'c}ﬁ : i roTTToTTToTooos - — Back up
A3, g | Starter | : (@ larmp
fME!E \\n | ‘T Relay(DEL) E E RH
e SL im0 BE)
- [ b IV i : T I
Eiatt fﬁﬂ-w !
4 Starter |
. Phenstat T !
Tal ol algl7gz40a]e g0 5 0l40 a9 4 3 Al g8 7 hn
Lamp B-19() [F o= o =& gk o () ST gL =0 g A0
LHO =] =
= 50 5 g Z 2| a100
[ = =
Clustar ENG coolant Inhibitor SAA
ternp SANMIGEL)

Memo
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3. AWO0372LE Model

3.1 Introduction
The "AWO0372LE" automatic transmission is a 4-speed electronically controlled transmission with lock-
up function. The "AW0372" is mainly composed of the torque with lock-up clutch; planetary gear set
unit, the hydraulic control system and electronic control system. The electronic control system
provides extremely precise control of the gearshift timing and lock-up timing in the response to driving
conditions as sensed condition.
1) Progress of fuel consumption rate
The precision and flexibility of shifting point improved to control with a computer. And setting of
shifting point that the best fuel consumption rate was always provided and expansion of the L-up
operation area to low speed became possible to control with a computer, progress of fuel
consumption rate came true.
2) Progress of shift quality
The computer always detects a engine condition and a driving condition with electricity signal, and
controls a timing of shifting and L-up clutch operation with high precision. And reduction of shift
shock came true because of computer adapted in a characteristic of engine torque.
3) Possibility of selection 3 driving mode
The driver can select the driving mode that best suits the existing driving condition by simply
pushing the driving mode select switch.
4) Addition of self-diagnosis function
Because self-diagnosis function was added, the driver got possible to detect abnormality such as
electronic part or electricity system simply, and service system improved.

3.1.1. The comparison of "AWO03-72L" and "AWO03-72LE"

ECT Oil pressure control
Vehicle Speed sensor Governor valve produces oil pressure
Speed (Governor pressure), which was proportional

to vehicle speed, and do it with vehicle speed

signal.
Throttle TP sensor Throttle valve produces oil pressure
Opening (Throttle pressure) which was

proportional to throttle opening.

Shifting TCM detects electricity signal of Oil pressure signal of governor pressure and
L-UP vehicle speed and throttle opening etc. |throttle pressure acts on each shift valve, and
operation |And TCM decides in any gear and does shifting of 1st., 2nd, 3rd. and 4th. and
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when On/Off can point at L-UP on the
basis of those signals, and sends

the lock up operation by letting shift valve
operate by both hydraulic big things and

electricity signal to SOL.-1/2 and L-UP [small things.
SOL., so operates each shift valve and
A/T does shifting and lock up operation.
3.2 Application
H-100 (Truck), H-1 (N/A, T/C)
3.3 Components
3.3.1. Structure
5 7 8 14 15
27 16
1 .""\.I
i i — - &
| == _‘__.": I|| = T I .:f%-\__\____
S e b = s =
400 i T L _--E_ﬂ
E ?&x e T = =g
.:\."!' 1| t | : =K I-_ . ?_ :-ll- = _.—_
!' l'.’ e o |!|I'F TR e I
| 7. e 1 18 S| '
; ||fj i) 1 ’
1 o2 3 4 6 9 4, 1 12 13
2. Overdrive input shaft
1. Torque converter ) ]
) 4. Overdrive direct clutch
3. Oil pump .
10. Direct clutch
5. One way clutch (O/D, Nol, No2)
_ 12. Second brake
6. Overdrive brake
_ 14. Front planetary gear
7. Overdrive planetary gear
_ 16. Output shaft
8. Intermediate shaft
9. Forward clutch
11. Second coast brake
13. 1* & Reverse brake
15. Rear planetary gear
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| Engine |

1 |se|ect Ieverl inhibitor switch peoeemee :
torque
converter SENS0rS & SWILCh ferese .

| : L
linput shaft | o slvalve(hNo. 1) e

l walve Doy
oo Sivalve(No 2] e TCM
- clutch |, lcontrol valve
- GG e sivalve (| ock Lp) fee
- brake : "
i Accumulator
planetary | Speed sensor | i
gear set
L — Powier flow
loutput shaft N (et v Hydraulic control
Mechnical signal
[propeller shaft | | e » Electrical signal
3.3.2. Specifications
Type Of Transmission AWO0372LE
Torque Type 3 Elements 1 Stage 2 Phases
Converter Stall Torque Ratio 2.1
Lock-Up Mechanism Equipped
1st. Gear 2.826
2nd. Gear 1.493
Gear Ratio 3rd. Gear 1.000
4th. Gear 0.730
Reverse 2.703
Final Gear 3.700
Overdrive Direct 2
Clutch Forward 5
Direct 3
Number Overdrive 3
Of Brake Second Coast 2
Drive Second 3
Plates 1st. & Reverse 4
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One Way Overdrive 20
Clutch No.1 18
No.2 26
Fluid Type Diamond ATF SP-II Or
Autran MMSP-II
Capacity 7.0 Liter

3.3.3. Operating Elements

IR SFT TR R RN RS RS RS NTRT IS TITINNINIY

Front planetary
Carriar

_- Rear planetary

5 Carrier
@t Output shaft
ODsungear | mputshan | Sungear Rear planelary
Q/D planefary ks Ring gear
Ring gear I5r||115a;lmudlata Front planetary
Ring gear

1. Overdrive direct clutch 2. Overdrive brake
3. Forward clutch 4. Direct clutch
5. Second coast brake 6. Second brake
7. 1st.& Reverse brake 8. No. 1 One way clutch
9. No.2 One way clutch 10. Overdrive One way clutch
11. Overdrive input shaft 12. Forward One way clutch

13. Intermediate shaft
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3.3.4. Thrust Bearing & Race

e e
HEPERE A '.||*|s|5|’1li|ill‘_ !'1!3!5!“!5;']|§|’|f|é ot

T

! | [
1 2 3 789
E'ﬁ

3.3.5. Operating chart for each gear

Range Co | C1 Cc2 BO | B1 | B2 B3 FO F1 F2
IP | OP IP OoP
P(parking)| O
R(reverse)| O o O O O O
N(neutral) | O
1st. O O O OX
D | 2nd. O @) o O OX
3rd. O O| O O )
O/D O| O O O
1st. O O O OX
2 | 2nd. 0] O O O @) @)
3rd. O O| O o O
L 1st. O O @) O O O
2nd. O O O O O O

Lock-up solenoid valve "on”; operating at the "overdrive" range
** OX ; O (Driving), X(Coast down)
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- Principle of Each Range

1st /2nd gear 3'd gear

C1 C1

>

:Jl)

hd
==

O/D Fr/Rr

1

Direct  Speed
coupling reduction

4

Oo/D Fr/Rr

1

Direct  Direct
coupling coupling

<

k

1. Power flow 1. Power flow
OD input shaft =>0D gear set(coupling by C0) >Fr/Rr OD input shaft & OD gear set(coupling by C0)
(speed reduction by F2(1%t gear), by B2&F1(2"¢ gear)) SFr/Rr (coupling by C1 & C2)

2. Engine brake )
- D range 15t,2"d gear: non(F2,F1 free to clockwise) 2. Engine brake

- 2 range: 15t gear(non), 2" gear(operated by B1) - D & 2range: operates
- L range 15t,2" gear: operated by B1, B3

4th gear Reverse gear

¢ o1
O/D Fr/Rr g Oo/D H Fr/Rr }@\(—‘
1 QYL T —

Speed  Direct , ‘Direct Reversed

C1

>

‘.Iu:

¥

<

i increase coupling coupling rotation
1. Power flow 1. Power flow
OD input shaft_ => OD gear set (speed increase by BO) OD input shaft > OD gear set (coupling by CO0)
= FriRr (coupling by C1&C2) > Fr/Rr (reverse rotation by B3)
2. Engine brake o
- D range: operates 2. Reverse inhibition control: C2

3.3.6. Function of components

Co Connects overdrive sun gear and overdrive planetary carrier
Clutch | C1 Connects input shaft and front planetary ring gear
C2 Connects input shaft and front & rear planetary sun gear
BO Prevents overdrive sun gear from turning either clockwise or counterclockwise
Bl Prevents front & rear planetary sun gear from turning either clockwise or
counterclockwise
Brake | B2 Prevents outer race of F1 from turning either clockwise or counterclockwise thus
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preventing the front & rear planetary sun gear from turning counterclockwise

B3 Prevents rear planetary carrier from turning either clockwise or counterclockwise.
FO When the transmission is being driven by the engine, this clutch connects the
overdrive sun gear and overdrive planetary carrier.
owC | F1 When B2 is operating, this clutch prevents the front & rear planetary sun gear
from turning counterclockwise
F2 Prevents rear planetary carrier from turning counterclockwise.

3.4 Hydraulic Control System

3.4.1. General

The hydraulic control system is composed of the oil pump, the valve body, the solenoid valves, the

accumulators, the clutches and brakes as well as the fluid passages, which connect all of these

components.

Based on the hydraulic pressure created by the oil pump, the hydraulic control system

governs the hydraulic pressure acting on the torque converter clutch, clutches and brakes in

accordance with the vehicle driving conditions. There are 3 solenoid valves on the valve body. The
NO.1 And NO.2 solenoid valves are tuned on and off by signals from the TCM to operate the shift
valves, and change the gear shift position. The NO.3 solenoid valve is operated by signals from the

TCM to engage or disengage the lock-up clutch of the torque converter clutch.

Hydraulic control system

—4alve body

|oil pump | |.| hydraulic pressure control
clutches planetary
throttle |41+ fluid passage switching & | brakes gear sel
cable hydraulic pressure confrol '
: ! T/C
: clutch
|TCM  |}}| solenoid valves |
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3.4.2. Valve Body

Rear upper
Front upper valh/e body
valve body
e
e,
) _

Manual vahqe :‘i

- Front Upper Valve Body

acnndar‘:,f regulator valve

lu{i'}
Cut back ualua%%
Plug — oy Throttie valve

Halaina_r )

Pin — %
e / Ciowam sﬁil't vahse

Throllle cam

¢

27 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - @

- Front Rear Valve Body

1-2 shift valve

=4 shift valve
Gasket

OSE0O G

Check ball %

2-3 shift valve

Retainer

- Lower Valve Body

Pressure rellef valve Cooler bypass valve

N Check ball
Solenoid No3 ___ ']l =

I Coasl modulator

o, el ™ Solenoid
) Mol &2
. _._.. v :?-h_ il
. s l :-. . -

" Intermediate

Lock-up _y el )
dulat e
control valve ,!, modulator va
Stoove_ & x, ~h
e imary
Pin_ " F|1 Regulator valve
08—
] Plunger
E-I?__:__Reiainar
Sleeve
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3.5 Electronic Control System
3.5.1. General

The electronic control system for the 03-72LE automatic transmission provides extremely precise

control of the gearshift timing and lock up timing in response to driving conditions as sensed condition.

At the same time, the TCM reduces vehicle squat when the vehicle starts out and gear shift shock.

The electronic control system is also equipped with a self-diagnosis system which diagnosis

malfunctions for the vehicle to continue functioning when a malfunction occurs. The electronic control

system can be broadly divided into three groups; the sensors, TCM, actuators.

| Sensors | | Control part \Actuators |
[Transaxle range switch —— ——| solenoid vavle Ne.1 |
[throttle position sensor ——— — | solenoid valve No.2 |
|vehicle reed switch —_— —— | solenoid valve lock up |
[vehicle speed sensor —— TCM

| power switch

[hold switch

|stop lamp switch

3.5.2. Shift control

——bower lamp |

—— hold lamp |

——|diagnosis display |

Getting a signal from each sensor, TCM determines the target gear and activates solenoid valve

No.1 and/or No.2.

Range Gear Sivalve No.1 Sivalve No.2 Remarks
P,R,N - ON OFF
1st. ON OFF
D 2 L 2nd. ON ON
3rd. OFF ON
o/D OFF OFF
3.5.3. Lock-up control

From sensor input signals, the TCM determines whether to turn the lock up ON and OFF.
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The lock up clutch does not operate in the conditions below.
1) Brake switch ON
2) Idle RPM
3) Transmission range switch; 1st, 2nd, or 3rd.
4) Engine water temperature S/W *On*

3.5.4. O/D cut control
The area that does not shift to 4th. gear
1) Engine water temperature S/W ON.

3.5.5. Drive mode selection control

This control is possible to change shift pattern by the situation or driving purpose of a road, and
selects 3 kinds modes of Normal, Power, Hold by power-hold switch. Each has shift pattern
L-up pattern of independence. : (Priority: 1. Hold - 2. Power - 3.Normal)

- Normal mode

This mode is usual driving mode, and shifting point and the L-up operation point is established a
little by the low speed side, so do engine revolution a little low. When drivers wants to do better
economic driving, they use.

- Power mode
This mode is powerful driving and mountains conditions, shifting point and the L-up operation point is
established a little by the high speed side, so do engine revolution a little high.

- Hold mode
This control fixes a gear and it is hard to gear, and do a run near by manual transmission. And this

control uses for departure on the road surface that is easy to slide.

- Drive mode of each vehicle

Normal Power Hold Remarks
D Range 1s2e3<4(L) 23«4
2 Range 1243
L Range 12 Al(2.6Diesel.), AU(2.6Diesel.,2.4LPG)
12¢3 Al (2.4 LPG & GAS),
AU (2.5 Diesel), AH (2.6 Diesel)

< : Shift up & down, «: shift down, (L): L-up operation
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3.5.6. Kick down mode control
This control is to do KICK-DOWN when throttle opening is more than 93%.

3.5.7. Squat control (**Except AU)

When the shift lever is shifted from “N” to “D”, the Squat Control operation that temporarily shifts to
3rd. gear to reduce shift shock and squat vehicle.

< Condition >

- Vehicle speed * 7Km/h - Throttle opening = 0% =
- Inhibitor S/IW is notin N, 2 & L. 1st. 3rd. 1st.
- Water temperature S/W Off - Brake S/W *Off* L Udsec |, Ofsec |

3.5.8. Sensors & Actuators
- Neutral start switch
Neutral start switch communicates the information that which range includes shift lever of A\T to TCM

by combination of a terminal. =
Starter Position o T L
Range | B N C P R N D 2 L '
P o——o0 o—T—o
R o o
N o—T—o o ol
D o 0
2 o o)
L o 0
Polarity| + - + - - - - - -

- Speed sensor
Speed sensor detects a turn number of magnet of rotor sensor

installed in output shaft, and communicates to TCM as a signal. | E
Resistance: 560 680w (20 )

- Speedometer driven gear

When output shaft (drive gear) rotates once time, driven gear Spead sensar  Spesd
Ground Serdor
rotates 6\20 (different by model of a car), and speedometer driven Outpes

gear communicates the signal to TCM as assistance speed sensor signal
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- Shift solenoid valve 1 and 2

Shift solenoid No.1 & 2 is united with each, and it is installed valve body of A/T directly. And shift
solenoid No.1 & 2 does the operation of ON/OFF by the control signal from TCM, and changes a
position of shift valve by combination with shift solenoid No.1 & 2, and changes gear

Resistance: 11 150020 ) Normal * close

Mormal : close out

- Lock up solenoid valve
L/up solenoid does the operation of ON \ OFF of L-UP clutch inside T\C by the control signal from
TCM. (When L-UP SOLENOID is on, L-UP clutch operates.) Resistance: 11  15Q(20 )

- Wire to solenoid
Wire to solenoid puts wining of shift solenoid. No.1 & 2 and I-up solenoid together in one connector,
and it is installed to a\t case.

SL
S1 g
5, =l
- Control Circuit
O/DS/W Type | Type Il
With - Al (2.6 Diesel, 03A350)* - Al (2.4 Gasoline, 03A360)

O/D S/IW - AH (2.6 Diesel, 03A420) - AH (2.4 LPG, 03A430)
Without - AU (2.5 Diesel, 03A291) - AU (2.4 LPG, 03A410)
O/D S/IW - AU (2.6 Diesel, 034A420)

* Notation (Engine Type, TCM ID.)
Difference between Type | and Type II: Ground of TP Sensor
Type I:  Sensor ground itself
Type ll:  TCM control

32 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN -

3.5.9. TCM Terminals

ok up contra
powvar supplyiback up
qround
not used
stop lamp swibch
not used
Tvpe | onli TF sensor
TF sensor
not used
display urnitik line)
not used
ground
not used

fransmission ranae switch "L°

ransmission rande switch "MW°

~ not used
Cowar mode seled
aroured for vehsle speed
not used
not usad
wahicle raad swilch

3.5.10. Output value from TCM

e 5 ge [RAC |0 | == | 0 T e | B

26

Lo |

E- 0

-}

11

o

11

| 1

13

14 |

15

16

il W omr ] B

shiff contral salsnoid Ma.1
igrifion power

chift control solenoid Mo, 2
not us=d

diaanosis output femmalil ling)
nat used

powwer for TF semsor
power lamp

not used

not used

nof used

ground

qround

nof used

ransmisson ramaa switch =27
hald sealch

power switch

velnicle speed SerEor

nof used

Erndgirne watar tamparatura
hald lamo

Terminal Check item Check condition Normal condition
A-1 | Solenoid valve No.1 | “On” Battery voltage
“Off” ov
A -2 | Ignition power Ignition switch “on” Battery voltage
A -3 | Solenoid valve No.2 | “On” Battery voltage
“Off” ov
A -5 |[Diagnosis output When normal 0 — 5V flashing
A -7 | Power for TP sensor 5V
A -8 | Power lamp (RAM) Power mode 1.5V or more less
Out of power mode Battery voltage
A-12 | Ground Engine: idling ov
A -13 | Ground Engine: idling ov
A -14 | Lock up solenoid “Oon” Battery voltage
Valve “Off” oV
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A -15 | Power supply At all times Battery voltage
A-16 | Ground Engine: idling ov
A -18 | Stop lamp switch Brake pedal depressed Battery voltage
Brake pedal released ov
A -20 | TP Sensor ground (*Diesel only) ov
A -21 | Throttle position Accelerator closed fully 0.15 - 0.65V
sensor signal Accelerator open fully 3.2-3.7V
A -23 | Display unit (K-Line) -
A -25 | Ground Engine: idling ov
B -2 | Transmission range 2 range Battery voltage
switch “2” Out of 2 range ov
B -3 | Hold switch Hold mode Battery voltage
Out of hole mode 1V or more less
B -4 | Power switch Power mode Battery voltage
Out of power mode 1V or more less
B -5 | Vehicle speed sensor | Slowly moving forward 0 — 5V flashing
B-8 | Hold lamp Hold mode 1.5V or more less
Out of hold mode Battery voltage
B -9 | Transmission range L range Battery voltage
switch “L” Out of L range ov
B -10 | Transmission range N range Battery voltage
switch “N” Out of N range ov
B -13 | Ground of VSS Slowly moving forward 0 — 5V flashing
B -16 | Vehicle speed sensor | Slowly moving forward 0 — 5V flashing
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3.5.11. Diagnosis

Transmission control system malfunction; *Hold lamp* blinks

- Flash code output

1. Executing condition

1) 1G. *ON*

2) Vehicle speed * 2Km/h
3) Diagnostic tester not connected

4) *L* line is grounded for more than 2 seconds.

2. Output format and Timing
1) ROM ID. Output format at no trouble code
Start signal --- ROM ID Output (2times) --- End signal
2) DTC Output format at the trouble code
Start signal --- ROM ID Output (2times) --- 4 digits of DTC (Consecutively)

- Diagnostic trouble code

Code No. Description Fail safe control
(Hold lamp flashing)
P0500 Speed sensor (speed meter) X
P0O720 Speed sensor (T/M) @]
P0O740 L-up solenoid SL. @]
PO750 Shift solenoid S1 @)
PO755 Shift solenoid S2 o
P1701 Throttle position sensor 0]

3.5.12. Fail-safe control

- DTC 0720 (No signhal from speed sensor (Pulse generator))

< Control > Change ‘speed signal’ to ‘speedometer signal’
< Cancellation > IG. Off, On
< Note > “1% gear” in the D, 2 range & “2nd. Gear” in the L when a signal doesn’t come from both

“Speed sensor” and “Speedometer sensor”

- DTC 0740 (Open or short L-up solenoid)
< Control > No lock-up

< Cancellation > IG. Off * On Normal condition

- DTC 0750/0755 (Open or short solenoid No.1 & 2)

When either of solenoid No. 1& 2 is not good, TCM controls normal solenoid, as for A/T, manual

shift is possible. When neither of solenoid No. 1& 2 is not good, TCM does not control the shifting,
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as for shifting, only manual shift is possible.
< Cancellation > I1G. Off * On Normal condition

< Control >
Range Normal S1 Short, open S2 Short, open S1, S2 Short, open
S1|S2 Gear S2 Gear S1 Gear S1, S2
1st. O | X |4th.»3rd.| X—>O 1st. @] 4th. No control
D| 2nd. | O | O 3rd o 1st.—4th O0->X 4th. No control
3rd. X 10O 3rd. @) 4th. X 4th. No control
4th. X | X 4th. X 4th. X 4th. No control
1st. O | X 3rd X—>0 1st. O 3rd No control
2| 2nd. | O | O 3rd. @) 1st.—3rd O0->X 3rd. No control
3rd. X |10 3rd O 3rd X 3rd No control
L| 1st. O | X 3rd. X 1st. @) 3rd. No control
2nd. | O | O 3rd @) 1st. @) 3rd No control

— : Fail safe operation

- DTC 1701 (Open or short throttle position sensor)
< Control > Fixed throttle opening = 0%
< Cancellation > Normal condition

- Erase method: Battery terminal open during above 10 sec.

3.5.13. Oil Condition & Check

- Park the vehicle on the lever area.

- Check the oil lever at proper oil temperature.

- Move the shift lever slowly from "P" to "L" range and return it to "P" range at idle condition.

- Pull the lever gauge out, wipe off the oil with clean cloth and reinsert. Pull it out again and check
if the oil lever is within "Hot" area.

- If out of lever, be sure to adjust again.
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4. AW30-43LE Model

4.1 Introduction

"AW30-43LE” model has a lock-up mechanism inside of torque converter and this transaxle is
controlled by electronic control module. It consists of lock-up built in torque converter, 4th gear
planetary gear set, hydraulic pressure control and electronic control devices. TCM controls the each
clutches and brakes according to the basic shift pattern. Line pressure is controlled mechanically
(throttle cable and valve).

4.2 Application
SR (All engine — domestic only), H-1 (A-2.5 C/R, 4D56 2.5L TCI, 4D56 T2 NA(VAN only))

4.3 Components

Friction elements: Clutches: 3EA, Brakes: 4EA, > Multiple disc type 3EA, Band type 1EA, OWC: 3EA
Planetary gear: 3sets(O/D planetary gear, Front planetary gear, Rear planetary gear), Simpson
(single) type

4.3.1. Structure
O/D brake

i — Direct clutch Forward clutch L&R brake

2" prake
2" coast brake

<

O/D clutch No.1 OWC No.2 OWC
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4.3.2. Function

O/D brake 2?nd coast brake nd brake L&R brake
Direct
oD clutch _—
clutch
Faonsard o5
[utch Mol OWC :
clutc No2
Output shaft
O/D planetary Front planetary Rear planetary
gear gear gear

/D input shaft Input shaft

CO0: O/D clutch - Connects O/D sun gear and O/D carrier

C1: Forward clutch - Connects input and intermediate shaft

C2: Direct clutch - Connects input shaft and front & rear sun gear
BO: O/D brake - Hold O/D sun gear

B1: 2" coast brake - Hold front & rear sun gear

B2: 2" brake - Hold OWC outer race

B3: Low & Reverse brake - Hold front planetary gear

FO: O/D OWC - Restrict O/D sun gear or carrier rotating direction
F1: No.1 OWC - Restrict front & rear sun gear rotating direction
F2: No.2 OWC - Restrict front planetary carrier rotating direction

38 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - (u_f,

4.3.3. Operating elements chart

oD Forward Direct clutch OD |2ndcoast| 2nd L&R brake oD owc owcC
clutch clutch Inner Outer brake brake brake Inner Outer OWC No.1 No.2

Range

1st

2nd

3rd

4th

1st

2nd

1st

2nd

- ‘P, N’ range - O/D clutch, O/D OWC are engaged.

I.-"E-I L ___ & ]
cutch E -

D

AT

‘R’ range - O/D clutch, O/D OWC, Direct clutch, L&R brake are engaged.
LE&R brale

Clutch i ﬂm
LI
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‘D’ range 1st gear - O/D clutch, O/D OWC, Forward clutch, No.2 OWC are engaged.

T

Fonwarnd

No.2 OWC is operated during vehicle acceleration but not operated in case of deceleration.

‘D’ range 3rd gear - O/D clutch, O/D OWC, Forward clutch, Direct clutch, 2nd brake are engaged.

Laract clutch
2nd bBrakea
Fonward @ rd Beare )
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‘D’ range 4th gear - Forward clutch, Direct clutch, O/D brake, 2nd brake are engaged.
Diirect clutch

D brake Forsard
ks h

‘2" or ‘L’ range 2nd gear - O/D clutch, O/D OWC, Forward clutch, 2nd brake, 2nd coast brake, No.1
OWC are engaged.

! I.l.r-. : n
vk SN0 COAST ol bl
Iutch Feonward b - S brakoe

No.1 OWC is always engaged due to the 2nd coast brake regardless of vehicle acceleration or
deceleration. - Engine brake is available.

Memo
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4.4 Control System
4.4.1. Select pattern

Select pattern displays the current shift range according the

driver’s selection when driver selects it manually.
- Parking (P)
- No activating elements and engine power is not
transmitted.
- Engine start is possible.
- Mechanically fix the parking mechanism.
- Reverse (R)
- Back up lamp is illuminated at the reverse range.
- Engine start is impossible.
- Neutral (N)
- Engine start is possible.
- Engine power is not transmitted.
- Driving (D)
- Automatically shifted by TPS and vehicle speed.

- Vehicle starts with 1st gear and it is hold with 3rd gear at engine idle condition.

(This reduces creep effects)

-

1

0 0%
NOLD T

PP

L~

- Kick-down is available when the acceleration is 85% or more for sufficient driving power.

- Engine brake is not available at the ‘D’ range 1st gear.

- 2" Range (2)

-1st, 2nd, 3rd gear is automatically shifted. 3rd gear is shifted by not opening ratio of TPS but the

rotating speed of transfer drive gear.

- 1st gear is selected when the engine is idle or the vehicle starts.
- Engine brake is not available and it is used at the icy road.

- If ‘2" range is selected during driving with 4th gear, the downshift is performed automatically up

to 2nd gear through 3rd gear according to the mapping data.

- Lock-up (L)

- Down shifted from 2nd gear to 1st gear and up-shift is prohibited. (1st gear holding)
- Vehicle starts with 1st gear and engine brake is available.

- If ‘L’ range is selected during driving with 4th gear, the downshift is performed automatically up

to 1st gear through 3rd and 2nd gear according to the mapping data.

- It is used at the continuous downhill road.
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4.4.2. System schematics

Engine Shift lever #|  Inhibilor switch
*
Torque converter — Oll pump . i
: ensors & switches
Input shaft ¥ SCSV A
* Valve body
SCsEVE
Clutch - (Control valves) [SOSVE T
owWC ; DCCsVY
# 1 Accumulators M
Planetary gear
!
Output shaft |—————#{ Pulse generator +— Power
- Hiprassure
* *— Mechanica
Propeller shaft +— Electrical
4.4.3. Inputs and Outputs
Input Cutput
| Battery | | oecesv |
| Inhibkor SW | [ scsva |
| Powersw | | scsve |
| Heksw | \ ; |_'.| power amp |
|
QD SN _I"I M ]
| Holdlamp |
| Brake SW |
| WD lamp J
| Pulse generator |
VS | Lterminal |
- Inhibitor switch:
Inspection: Make sure that the engine .Ha nge Tarminal
start is possible at the range of P or N E é'_ é .;5::.— g} 3 7 2 6 1
only. R e S
Check the back up lamp is illuminated g [ 8 ':5 & ~
or not in R range. 5 o) 'S
L i O
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- Pulse generator :

Function: Detects the output shaft rotating speed

Parts inspection: measure the peak-to-peak voltage

Operation principle: Detects the alternative voltage frequency from the sensor rotor.
Specified internal resistance : 560 ~ 680Q

RR

- Shift control solenoid valve A, B

Operating principle: ON - pressure is drained (normal close type), OFF- pressure is supplied

If SCSV is malfunctioned, it is impossible to shift.

Inspection :Listen to the operating sound by applying the battery voltage to No.1 and No.2 terminal of
TCM after disconnecting TCM connector. (“Actuator driving test” mode in Hi-scan is not supported in
some AISIN model A/T) TCu

Adjustment screw .

[~
Caoil
. @ BCOY - A
Spring -
5 o=
Drain PR

Check ball }@ ®)
i
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DCCSV: Range SCSV-A SCSV-B
Damper clutch P ON OFF
control solenoid valve R ON OFF
- It is ON at the 4th gear N ON OFF
only. 1st ON OFF
5 2nd ON ON

3rd OFF ON

4th OFF OFF

) 1st ON OFF

2nd ON ON

L | 1st ON OFF

- The operating sequence of shift control solenoid valve A, B

- Brake switch

Function: The damper clutch will be disengaged if the brake pedal is depressed during damper clutch
engagement to reduce brake depressing force and vehicle vibration.

Inspection: Measure the voltage on the terminal No.8 of TCM using multi-meter.

- Vehicle speed sensor

Function: When the pulse generator is failed, this signal is used as a vehicle speed and output shaft
speed.

Inspection: With IG ON, rotate the wheel with hands and check the repeated voltage from 0 to 5 volt
on the terminal No.13 of TCM using multi-meter.

- Power switch

Function: Change the shift pattern according to the driver’s tendency.

Inspection: Check the voltage on the terminal No.6 of TCM using multi meter. This is digital signal.
(4V or less: power off, 8V or more: power on)

- Hold switch

Function: Hold the current gear when drive at the icy road or downhill road.

Inspection : Check the voltage on terminal No0.20 of TCM using multi meter. (Hold switch ON 12V, OFF
ov)
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- Throttle cable

— el

T
il mg i
|

Throttle cable

Due to the line not pressure control by solenoid valve but the throttle cable controls pressure, it is very
important to adjust correctly the throttle cable between A/T and fuel injection pump.

Inspection

- Check the damage on cable and complete
connection.

- Check the clearance is within the

- specification.
B - If it is out of specification, adjust it after
loosening the adjusting screw  (14mm).
- OD/OFF switch

Function: The operating principle is same as power/normal switch.
Inspection: Check the voltage on the terminal No.29 of TCM using the multi meter.
(Hold switch ON 0V, OFF 12V)

4.4.4. Diagnostic trouble code

Fail items SCAN TOOL OoBD
Pulse generator 0720 55
Shift control solenoid valve A 0750 60
Shift control solenoid valve B 0755 61
Damper clutch control solenoid valve 0743 63
Vehicle speed sensor 0500 06
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- Fault code erasing procedure

On SR and H-1 vehicles with TCI (Turbo charger inter-cooler) engines and automatic transaxles, the
diagnostic trouble codes related to automatic transaxle system failure will not be erased though the
battery negative cable has been removed after repairing the defective parts.

1) Install the Hi-scan to the vehicle to conduct self-diagnosis test for the automatic transaxle
control system.

2) Turn the ignition key to the ON position or start the engine. Turn on the Hi-scan power. If any
failure related to the automatic transaxle control system exists, the following diagnostic trouble
codes may be displayed on the Hi-scan when conducting self-diagnosis test with a Hi-scan.

* P0500: VSS malfunction
* P0750: SCSV malfunction
* P0743: DCCSV open circuit
* P0720: Pulse generator open circuit
* Etc.
Additionally, the ‘hold’ light on the cluster flashes repeatedly as many as detected codes.

3) If you press the ‘erase’ key on the Hi-scan to delete any trouble codes after repairing the
defective parts. Hi-scan directs you disconnect the battery negative terminal.

4) However, the automatic transaxle relating diagnostic trouble codes for SR and H-1 with a TCI
engine will not be erased even though the battery negative cable has been disconnected more
than 15 seconds. Furthermore the ‘hold’ light still flashes repeatedly when conducting self-
diagnosis test using the Hi-scan.

5) If you encounter a vehicle with the above specification and symptoms, follow the trouble codes
erasing procedure as below.

(1) Turn the ignition key to the ON position.
(2) Connect one end of wiring to the self-diagnosis terminal No.11 (Erase terminal) in the data link
connector and the other end to the vehicle ground point for 5 seconds or more.

To ‘hold’ light
1 2 |—| 3 4 5
6 7 8 9 10 11 12¢
® ®
L line terminal Erase terminal

(3) The existing trouble codes will be erased completely after grounding the erase terminal in the
data link connector more than 5 seconds.
(4) Make sure that the trouble codes have been erased by conducting self-diagnosis test using the

Hi-scan again.
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4.4.5. Fail-safe
Fail items Cases
Pulse generator OK OK OK OK NG NG
Vehicle speed sensor OK OK OK NG OK NG
SCSV A OK NG NG OK OK OK
SCSV B NG OK NG OK OK OK
DCCSV - - - - - -
1 1 3 4 1 1 1
2 4 3 4 2 2 1
D
3 4 3 4 3 3 1
4 4 4 4 4 3 1
1 1 3 3 1 1 1
2 2 3 3 3 2 2 1
3 3 3 3 3 3 1
1 1 1 1 1 1 1
) 2 1 2 1 2 2 1
- Specifications of line pressure
Range Line pressure (kg/cm?)
Idle Stall
D 3.7 4.1 10.7 12.2
R 51 5.2 13.8 16.3
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5. AW30-40LE Model

5.1 Introduction
It is a four (4) speed, Electronically Controlled Automatic Transmission (ECAT) with a Lock-up Torque

Converter and a Pressure Control Solenoid valve. Various internal and external changes have been
made to improve the transmission’s performance. An input Turbine Engine Speed Sensor has been
added to confirm to new OBD-Il regulations. The Transmission Control Module (TCM) has been

changed and the torque converter housing has been redesigned to accommodate the input speed

TYPE AUTOMATIC
257Cl | 2971Cc1 | 35ve
GENERAL 4-Speed Transmission with Floor Shift
MODEL AISIN 03-1 AISIN 30-40LEi
GEAR 1ST 2.826 2.804
RATIO 2ND 1.493 1.531
3RD 1.000 1.000
4TH 0.688 0.705
R 2.703 2.393
FINAL GEAR RATIO 4.875 4.222 4.625
Maximum torque 24kgfm 35kgfm
Weight (kg) 72 79.8
T/C Stall torque ratio 2.1
Torque converter (DIA) 241mm | 254mm
ATF DEXRON I
ATF CAPA. (LITER) 8.73 (L) | 9.2 (L)

Sensor.
Inside transmission the Direct Clutch disc surfaces now have a wavy pattern to improve engagement
shock, and the disc facing material on the other clutches has been changed to enhance shift quality.
Accumulators with springs have been adapted to improve the shift feel.

Previously hydraulic pressure control is made by a throttle cable that is connected with an accelerator
pedal. According to acceleration amount, line pressure that is applied to the operating components is
managed. Differently from the previous cable control type, 30-40LEi has a linear pressure control
solenoid valve which does the same job but more preciously controls the line pressure while gear
shifts. To control the line pressure, the pressure control solenoid valve was adopted instead of
throttle cable. ‘A/T’ lamp was installed so as to turn on when the temperature of ATF is higher than
the specified level to protect transmission.  If there are trouble or failure on the sensor or system,
‘AIT’ lamp is blinked. (‘Hold’ mode and its lamp were eliminated.) For the smooth shift feeling,
various signals between engine ECM and TCM is being communicated. (Torque reduction request,
water temperature and so on.) In case of 4-wheel drive low or high ATF temperature, the shift
pattern is changed. 4 solenoid valves were adopted to control each gear, line pressure and lock up

operation.
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5.2 Application
Terracan (J3 2.9L C/R, Sigma 3.5L V6 Gasoline)

5.3 Components
Friction elements: Clutches: 3EA, Brakes: 4EA, > Multiple disc type 3EA, Band type 1EA, OWC: 3EA
Planetary gear: 3sets(O/D planetary gear, Front planetary gear, Rear planetary gear), Simpson

(single) type basically, the mechanical components, power flow, location and structure is same as one
of “AW30-43LE” model.
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5.3.1. Mechanical components

- Parts and function

No. Parts Function
1 | Output speed sensor To detect the output shaft speed
2 | TR switch To detect selected or driving range
3 |Cooler OUT From oil cooler to transmission
4 |CoolerIN From transmission to oil cooler
5 |Breather hose For the air bleeding inside of transmission
6 |OTS To detect the ATF temperature
7 |Input speed sensor To detect the input shaft speed
8 |Outer lever Connected to control cable to operate driving range
9 |T/Mwire Solenoid valve connector

- Coupling’s function

Component Function
CO | O/D Direct Clutch Connect O/D sun gear and O/D CARIER
C1 | Forward Clutch Connect input shaft and input shaft
C2 | Direct Clutch Connect input shaft and FR/RR planetary sun gear
BO | O/D Brake Lock O/D sun gear
B1 | 2nd Coast Brake Lock FR/RR planetary sun gear
52 | 2nd ke Lock counterclocue ot of FRIRR plarctay
B3 | 1st & Reverse Brake Lock FR planetary carrier
o | 01D Onewey Cluen | Somec OT0 sun geay and OFD carfir, hen 00
1 | Not Oneway Cuaon | Lock outerdockse ftaton o FRIRR planetary
F2 | No.2 One-Way Clutch Lock counterclockwise rotation of FR planetary carrier.
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- Structure

1. Adusting Baokl
2, Beacior Positich Swilch

3, Sceanald Wiring

4. Elbaw

5. Oil tesnparabure Sensor(0TS) Wina
&, Broathar hose

7. Dutpul Spead Sensod

8, Aclapiar

¥ 0, Koy

10, Sareor Robor

11. Spacar

12 Ball

13. Spaadomatar Deive Gear
14. Gasket

15. il emparaine Sanaor Bracket
16 Ol Saal

17. Manual Vakss Lavar

18. Spacar

18 Fin

20. FPargng Lock Rod

21. Parking Lock Pawl Shall
22, Parking Lock Pawl

23, Parking Lock Paw| Bracks
24, Input Spaed Sansor

28 Spring

26, GO Aoy lator Pighon
27. Spring

28, B2 Accunilslor Pislcn
20, G2 Aoy lakor Piston
30. Spring

31. Spring

32. Chaeck Ball Body

33 Valve Body

34, Ol Strainar

35, Magnet

36, Ofl Pan

37, Drain plug
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1. il Pumnp

2, 0-Ring

d. Raoa

A, Bearing

5, O6D Flarsssry Gaar, Dinact
Cluich and Ona=wWay Gluich

. Raos

7. Srop Fling

8, OhD Eenba Pack

9. Baaring

111 Race

11, O Plarsstary Ring Gear

12, Raca

13, Bmaring

14, O8N0 Support

15, Raca

16. Thinst VW

17. Direct Clulch

18, Bearing

18, Thirnest VWil

20. IForwand Chatch

21. E-Ring

22, Secored Goasl Braka Band

23. Pini

24. Raca

25, Frort Flanstary Ring Gear

28, Baaring

27. Raca

28, Srap Aing

28, Frort Flanstary Ring Gaar

30, Raca

1. Bearing

A2, Flarstary Sun Gear

33, Thiust Wakhsar

34, Piston Shoowe

A8, Snap Ring

M, Geiscaored Bt s Pk

7, MO Onee-Way Clutch

38, Thnust Wlasher

38, Srap Ring

A0, Spcoied Bimka Dirim

41. First and Revarsa Brake Fack

42, Rear Plaretary Gear and HO2 OWC

A7, Baaring and Rece

44, Raar Planstary Bing Gaar

45, Assombied Bearng and Aace

&6, Cutpnn Shall

47, Spring
&8, Beoord Bmks Drum Goaskat

48, Sacord Coast Brake Piston
50, Sacord Coasl Brake Cover
51, Sman Ring

52, Tmremission Case

Py

)
]

[

]
]
L]
(]

i

L]
E_

LEE T oY
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- Oil pump

*1
# Non-reusable part

1. O?I seal 5. Drive gear
2. Qil pump body 6. Stator shaft
3. O-ring 7. Qil seal ring
4. Driven gear

- Overdrive clutch

OD sun gear

Input speed
sensor tone
wheel (16EA)
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- Input shaft & Overdrive planetary gear

Input shaft

Hub for OD
brake

Hub for OD
clutch

OD Planetary
gear

20
# Non-reusable part
1. O/D direct clutch drum 8. Flange 15. O/D Planetary gear
2. O/D direct clutch piston 9. Snap ring 16. Race
3. O-ring 10. Snap ring 17. Bearing
4, Piston return spring 11. Retaining plate 18. O/D planetary ring gear
5, Snap ring 12. 0/D one-way clutch 19. Ring gear flange
6. Disc 13. One-way clutch outer race 20, Snap ring
7. Plate 14. Thrust washer
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- Overdrive OWC & Forward clutch

OD OWC (FO0)

- A

Forward clutch

Forward clutch
(5EA)
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2
1
# Mon-reusable part
1. Seal ring 5. Forward clutch piston
2. Bearing 6. O-ring
3. Forward clutch drum 7. Return spring
4. O-ring 8. Snap ring

9. Race

- Direct clutch

Direct

clutch

10. Bearing
11. Plate

12. Disc

13. Flange
14. Snap ring

Plastic washer on Direct
clutch and OD brake piston

57

Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - @

# MNon-reusable part

1. Direct clutch drum 6. Thrust washer
2. Piston 7. Plate

3. O-ring 8. Disc

4. Return spring 9. Flange

5. Snap ring 10. Snap ring

- Front planetary gear

Front planetary
gear

Connected to output shaft
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Sun gear for

Front planetary
gear

Fin

F
3 Lﬂ({” E
B

1. Race 5. Front planetary gear
2. Front planetary ring gear 6. Race

3. Race 7. Bearing

4. Race
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Front Planetary Sun gear & OWC 1 &

1. Snap ring 5. Snap ring
2. Planetary sun gear &, Thituest winsbiar
3. Ol seal ring 7. One-way clutch & second brake hub

4. Sun gaar inpiit drm

- Direct clutch & Forward clutch

Drum for 2nd Hub for 2nd
coast brake brake

= —
——

" OWC1 (F1)

= %“‘# - Sun gear for
A 1

rear planetary
gear

Direct
clutch Forward
clutch
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- Rear Planetary gear & 2" brake piston

OWC2 (F2)

Rear planetary
gear

2nd prake piston

Hub for LR brake @il hole

* Mon-reusalle part

1. Gecond Brake Assambly 8. MO.2 Thrus! Washer 11, Rear Planetary Rirg Gear
2. 18t & Feverse Brake Pack 7. Rear Planeiary Gear 12, Ring Gear Flange

3. Dne-Way Clulch Innar Race B. MO Thiue! Washer 13, Snap Ring

4. Snap Ring B. Aace 14, 0l Seal Ring

5. ND.2 One-Way Clulch 10. Bearing 15, Dutput Shaft
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- Overdrive brake

g, OD brake piston
- e

# Non-reusable part

1. Snap ring 6. Bearing

2. Piston return spring 7. 0D support

3. O-ring 8. Thrust washer
4. 0D brake piston 9, Seal ring

5. Race
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- Low & Reverse brake

¥ Non- reusable part

1. Plate &. O-ring

2. Disc 7. Reaction sleeve

3. Flange 8. O-ring

4, Q-ring . 9. NO.1 First & reverse brake piston
5. NO.2 First & reverse brake piston 10. Case

- Valve body
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- Accumulators

OD direct clutch
Accumulator pistons

Second brake OD brake

Accumulator Accumulator
Direct clutch

Accumulator

- Ball & Clips
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5.3.2. Operating Element Chart

POSITION | SOLENOID CLUTCH BRAKE O.W.C. GEAR
S1|S2|SLJCO|C1|C2]|BO|B1|B2|B3]FO0| F1 F2 RATIO
P ON | ofFf | oFf | ON | oFf | oFf | oFf | oFr | oFf | oFr | oFr | oFF OFF
R(V<7) ON | oFf | oFF | ON | OFF | ON | OFF | OFF | OFF - ON [ OFF OFF 2.393
R(V>=T7) oN | on | ofFf | oN | oFf | oFf | oFf | oFr | oFF | oFF | ON | OFF OFF
N ON | oFf | oFF | oN | oFf | oFf | oFf | oFf | oFf | oFf | ofFf | oFF OFF
1st ON OFF OFF ON ON OFF ON OFF |ON OFF 2.804
D 2nd ON ON OFF ON ON OFF ON |ONOFF} OFF 1531
3rd | oFF | oNn | ON ON [ ON | ON ON OFF OFF 1.000
4th OFF | OFF ON OFF ON ON OFF OFF OFF 0.705
1st ON OFF | OFF ON ON OFF ON OFF | ON OFF 2.804
2 2nd | on ON | oFf | oN | oN | OFF | ON ON OFF 1531
3rd OFF ON OFF ON ON ON ON OFF OFF 1.000
L 1st ON | oFf | oFF | ON ON | OFF | ON OFF ON 2.804
2nd ON ON | OFF ON ON | OFF OFF I ON ON OFF 1531
oD brake Ind coast brake 2nd brake L&R brake

iTi clutch \[

O/D input shaft

Fonward

QD planetary
gear

Direct
clutch

Input shaft

Dutput shaft

Front planstary

gear

Fear planetary
Qear
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- The usages of each friction plate

Friction plate
Elements 53i 30-40LE;
Engine 4D56 Tci KJ2.9 3.5V6
C-0 n=1 n=2 n=2
B-0 n=3 n=4 n=4
C-1 n=5 n=6 n=6
C-2 n=3 n=4 n=4
B-1 n=2 Band Band
B-2 n=3 n=5 n=5
B-3 n=5 n=7 n=6

5.3.3. Power flow

Refer the power flow picture in “AW30-43LE" section. (Same as one for AW30-43LE)
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5.4 Hydraulic Control System

Based on the hydraulic pressure created by the oil pump, TCM sends signals to solenoid and
hydraulic control system governs the hydraulic pressure acting on the torque converter, planetar
y gear, clutches and brakes in accordance with the vehicle driving conditions.

5.4.1. Oil pump T S g e rieg
Operated by the impeller hub inside Torque .m* ﬂl: )
converter, it generates oil pressure for operating 1l . A ) J |
components as well as lubricating planetary gear set f./ i | {% ﬁﬂix;i}J

5.4.2. Valve body

No. | Solenoid Valve
Consists of an upper body and a lower body. It No. 4 Solenoid Valve
controls hydraulic pressure that applies to No. 3 Solenoid
operating components as well as changes oil
paths inside valve body.

tlower
_..--2 Vaive

N
by
N
v

- N N

.- « X :;
[y

. S g

K3

.

Upper Valve Body
Manuat Valve

5.4.3. Hydraulic spool valves

Line Pressure

- Manual valve \(From Primary Regulator Vaive) . -
“R"™ Range lL“D“. “2"or“L“."Ranfg‘::“;;;
Connected to a shift lever, it changes oil path 4 t : L ‘B::.?"gc
according to the shift lever position, P-R-N-D- i‘;‘“—] ]
2L STECSOISWSSSNS =\ ﬁ A

ceo00O : L
; RND2L ; ‘ ; Drain
—_— Drain “2” or “L” Range
Shift Range
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- Primary regulator valve

Using the throttle pressure, Primary regulator
valve processes the pressure from the oil pump
and generates proper line pressure in accordance
with engine load.

If the primary regulator valve is abnormal, shift
shock or disc slip occurs.

* Line pressure: Basic operating pressure to
engage all the clutches and brakes.

- C1 Orifice control valve

Line pressure from manual valve applies to C1.
At the same time lock-up control pressure also
applies to the other side of the spool valve inside
it. Therefore the output pressure to forward clutch
via this valve changes.

- Secondary regulator valve

Line pressure from manual valve applies to C1.
At the same time lock-up control pressure also
applies to the other side of the spool valve inside
it. Therefore the output pressure to forward clutch
via this valve changes.

Line Pressure
) |'LFr-mn hManual 'l-fuh'tJ
C s \RT Range)

(AN Throttle Pressure

B Thraotle Pressurne
(From Cut-Back Yulve)

Converter Fressure
; To Secomdary
| Regulator Valve

Il\au.l] Lock-up
[telay Walve

ULme Pressure
{Fram Oil Pamp)

o Line Pressung

Lock-Up Control
Pressure

':.me H{:-I-*.nuid-l
To Forward Relay Yalve

Clutch (C,) “',II:"

Line Pressure

Lfirﬂlrlll Mamual Valve I:I
. D", “2"ar =L~ Halrgt

Converter Pressure
(To Lock-Up Relay Valve )
and Lock-Up Control Valve

Lubircation and
) ’ Cooler Pressure

)

Converter Pressure
(From Primary
Regulator Valve)

Throttle Pressure
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- Shift control solenoid valve NO1, NO2 (S1, S2)

SCSC-A & B controls 1-2, 2-3, 3-4 shift valve by
ON or OFF signal from TCM. > .When the solenoid_valve is turned off <«

Line pressure applies to the SCSV-A at all the
forward driving ranges (D,2,L) and to the SCSV-B

Lme Pressure

at all ranges(P,R,N,D,2,L). From Manual)
' Val\e
SO[C“O'd Plunger Line Pressure
SCSV-A ON oN | orf | oFf Coil (To Shift Valve)
SCSV-B » When the solenoid valve is tuned on <«
Shift range™  OFF ON ON OFF Drim
P Parking _ _ _
R Reverse - - - I I |
N Neutral _ _ _ :
D 1st 2nd 3rd 4th l l " % g Line Pressure
From Manual
2 1st 2nd 3rd 3rd alve )
L st 2nd 2nd 1st Dmn

* Sol. Type: NC (Normal close): When ON, it is open - line pressure to shift valve drains

* Resistance: 11~15 ohm (20 )

a . Line Pressure Line Pressure
1-2 Shlft. valve o« nd (From No. 2 ) A (From 2-3 Shif()
1-2 shift valve performs 1™ - 2 gear Solenoid Valve Valve

shift by SCSV-B ON/OFF. S To 2nd Coast
L Modulator
Line Pressure Valve
From Manual
* SCSV-B ON: (Vzalve in B )=> e A
" oru
Pressure at ‘A’ releases -> Spool Range f:}g,\zﬁokno'd
moves upward -> Pressure to B2 is =» To By

From Low Coast

T| Modulator Valve

applied > 2" gear

Line Pressure

* SCSV-B OFF: l\:/rom Manual Line Pressure
Hydraulic pressure applied to ‘A’ > R:L\geem R ) (IS:{I?frtn\%a%\e>
Spool moves downward > B2 \ 83‘3525

pressure is cut > 1% gear
* At 4™ gear, even the SCSV-B is OFF, the spool moves upward because of the 2-3 shift
valve line pressure: Pressure is applied to B,
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- 2-3 Shift valve

Ling Pressure

2-3 shift valve performs 2™ - 3" gear shift by (Erom No, | )
Y
SCSV-A ON/OFF. ® “E" e
Line Pressure ﬁ g Fo 12 Shil
- : I "R — a |- T
* SCSV-A ON: [-Mr;ﬁm] V']angq E“ S Valve .
Pressure at ‘A’ releases - Spool moves upward To 34 Shilt d= To Cy and Cy
Vialve Accumulator

. nd
—> C2 pressure is cut > 2° gear Line Pressure

£ rom
Primary ]
T

. and 1-2 Shili
%"‘ Valve
g:[i—-.’ To Low Coast

* SCSV-A OFF: Regulaio 5§ Madulilor Valve
_ ] Valve :U
Hydraulic pressure applied to ‘A’ = Spool moves . 1
downward - Pressure to C2 is applied > 3" ﬂr E’
gear Lime Pressurs
From =L"
(Ft:lngi: M:HLIJ:H‘)
Valve !

* At ‘L’ range, the spool moves upward because the line pressure from a manual valve applies to
‘B’: 3" gear is impossible

- 3-4 Shift valve

2-3 shift valve performs 2™ - 3" gear shift by

SCSV-A ON/OFF. To Cs and
.-!..ocu?nulan:‘-:rﬂ L&?;.:"T:uf
lﬂuleuuld )
* SCSV-A ON: o

. Line Pressure
Pressure at ‘A’ releases > Spool moves upward [me Primary

Regula
> C2 pressure be cut > 2™ gear gulatar Vakve oty
To By and By
Accumulators

* SCSV-A OFF:

Hydraulic pressure applied to ‘A" - Spool moves . . ] 'H?fmrf-?;mﬁj
downward > Pressure to C2 is applied > 3" Walve

gear

* At ‘2', ‘L’ range, the spool moves upward because the line pressure from a 2-3 shift valve
applies to ‘B": 4™ gear is impossible
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5.4.4. Accumulators

Hydraulic circuit of accumulator, of which one side
is installed in the TM case and the other side
faces the valve body, is connected with hydraulic
circuit to Clutches, Brakes in parallel. It functions
as a damper to lessen the engaging shock of

Clutches and Brakes.

That is, accumulator functions as a damper until
the accumulator back pressure and spring force
that applies on the backside of the piston reaches
the line pressure of the other side.

If the line pressure exceeds the accumulator back
pressure and spring force,
functions as oil path.

accumulator just

30-Model has 5 accumulators (CO, C1, C2, BO,
B2), one of them is installed inside a valve body
and the others are located in the TM case.

Accum. | Operating timing
Co 4.3
C1l N - D
C2 253
BO 3.4
B2 1.2

(Pu)
o
o
@ Spring
o
o .
) Piston
£ K
— <= Bac
a :‘Without Accum. pressure
Accum. Spring load —
>
V> Orifice %\I] d AL Out
P In
Time(t)
71 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - @,

5.5 Electronic Control system

5.5.1. Generals

The basic part of all electronic control system isa TCM. TCM is an electronic device that receives
information, stores information, and communicates information. All of the information it works with is
really nothing more than electricity. To a TCM, certain voltage and current values mean something
and based on these values, the TCM becomes informed.

TCM receive information from a variety of input devices that send voltage signals to the TCM. These
signals tell the TCM the current condition of a particular part or the conditions that a particular part is
opening in. After the TCM receives these signals, it stores them and interprets the signals by
comparing the values to data it has in its memory. If an action is required, the TCM will send out a
voltage signal to the device that should take the action, causing it to respond and correct the situation.
This entire process describes the operation of an electronic system. Information is received by a
microprocessor from some input sensors, the TCM processes the information, then sends commands
out to output devices. And it monitors its own work and checks to see if its commands resulted in the
expected results.

The vehicle speed signal detected by speed sensor and the throttle-opening signal detected by ECM
are sentto TCM. Then, TCM sends the electronic signal (ON/OFF) to each solenoid for gears
shifting of 1st, 2nd, 3rd and 4th and proper L-up timing. Also, TCM sends the electronic signal to
SLT in accordance with the throttle opening to produce oil pressure (throttle pressure).

Engine Planetary Gear
s /\ 1 >~ -
L7 R -
r— == | 970
g T e [ I
= = { O pCI0 |
| = | e !
| Throttle Position : (Throttle Pressure) | Speed Sensor |
: Sensor | r'———ﬂll— -——
— e —— — — — — — | .
A L StT_j1shiftSol. |
r———— 1
| [ :
| ECM | (Speed Signal)
l I T T T T T I
I
(Throttle Opening : TCM |
Signal |
[————————— 1 gnal) L ________ ]
| |
: Accerelator : S 1
| [ Sensor |
| | L
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Based on the hydraulic

TCM

pressure created by the
oil pump, TCM sends
signals to solenoid and Torque converter \ A Sol.
hydraulic control system I_Q__D_I Line
governs the hydraulic con pressure | Shift valve
pressure acting on the o ;;gulatorvalve — L Operation
torque converter, %% Lubrication
planetary gear, clutches l =|Ur
and brakes in A 1
accordance with the Oil pump o !
vehicle driving pressure
conditions. — N

Clutch Brake

Qil cooler |
Oil pan l

Input Speed Sensor detects A/T input speed from

5.5.2. Input speed sensor

rotation number of CO (Over drive clutch) drum,

and they transmit to TCM as a signal.

Inspection:

Make sure to inspect resistance again at 20 degree
C when resistance differs from standards except

20 degree C. It might become infinity ohm when 1100
inspect resistance at higher temperature. 1000

560 — 680 ohm (20 ) 900
Resistance/ 800 [

ohm

700
600 |
500 |
400

“lseq

L

40 O 40 80 1201580
Temperature /
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5.5.3. Output speed sensor

Output Speed Sensor detects a turn number of magnet of rotor sensor installed in output shaft, and

communicates to TCM as a signal.

Inspection:

Make sure to inspect resistance again at 20 degree C

when resistance differ from standards except

20 degree C. It might become infinity ohm when

inspect resistance at higher temperature.

380 — 480 ohm (20 )

5.5.4. Oil temperature sensor

750

o0 [

Resistance/ 550 [
ohm . -
450 1 ‘ 1 1
J362 AT ] ]

-40 0 40 80 120150
Temperature /

The Oil Temperature Sensor concerts ATF temperature variation into electronic signals to transmit to

TCM. This information is necessary for shift control and L-up control, etc.

1,884 - 2,290

160

19.2 - 22.2 kohm

74

Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - @,

5.5.5. Solenoid valves (Shift solenoid No.1 No.2 (S1, S2), L-up Solenoid)
Shift Solenoid No.1/2 is each, and it is installed Valve 24
body of A/T directly. And Shift Solenoid No.1/2 does

the operation of ON / OFF by the control signal from £ 20 [ETE
TCM, and changes a position of shift valve by a S
combination with Shift Solenoid No.1/2, and changes 816
c
gear. (11 —15 ohm (20 )) g
‘®
§ 12 ¢

115 4 | |
/ ul
g ¢ ) ! |

-40 0 40 80 120 150
Temperature / degree C

Normal close type

Inspection:
Make sure to inspect resistance again at 20  when resistance differs from standards except 20
degree C. It might become infinity ohm when inspect resistance at higher temperature.

Normal close type:

No connect battery No leak air

Connect battery Leak air

+) =)

5.5.6. Line pressure control solenoid valve
SLT controls linear throttle pressure by control signal from TCM and line pressure for clutched and
brakes to reduce shift shock.

> High

Oil Pressure =

Low <

Low <= Current => High
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Inspection:

Make sure to inspect resistance again at 20 when

resistance differs from standards except 20

It might become infinity ohm when inspect resistance

at higher temperature.
(5.0 —5.6 ohm (20 ))

Spool Solenoid Coil

Valve (Solenoid Pressure) |
To Accumulator Control Valve

Resistance/O

-40 0 40 80 120
Temperature/O

S13-17F

B

Control Valve T
Beturn Spring ]
b=
S
8

R

E 3

g3

From Solenoid Modulator {iﬂ N

{Accumulator Control Pressure) Electric Current (A)
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5.5.7. Lock-up solenoid valve

Lock-up solenoid valve operates of ON/OFF by the control signal from TCM and L-up clutch inside

T/C.
(O

q | L5

O

Normal open type

1l

According to each L-up shift schedule, TCM sends signals to the Lock-up solenoid valve that operates
ON/OFF control “L-up control” on the basis of the vehicle speed and the throttle opening.
Inspection: Make sure to inspect resistance again at 20-degree C when resistance differs from

standards except 20 degree C. It might become infinity ohm when inspect resistance at higher
temperature.

Normal open type:

No connect battery Leak air

Connect battery No leak air

- Wire to solenoid valves

Wire To Solenoid puts wiring of Shift Solenoid No.1, No.2, L-up Solenoid and SLT together in one
connector, and it is installed to A/T case.

e e e e

|.A.|
SLTG SLT
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5.5.8. Inhibitor switch (Transaxle range switch)

TR switch transmits the information which range includes shift lever of A/T to TCM by combination of
a position circuit terminal. It is possible for TR switch to start an engine in only “P” and “N".
(Prevention of reckless driving) It is used for TR switch to shift control.

For 4D56 Tci For 2.9 Tci / 3.5V6
(for AWO3-II model) (for AW30-43LE model)

0 =1 0M1

- Connector of vehicle harness (TCM)

TR switch Solenoid

0 == 0 O o

00000 e»xc@»a
G0 o)

Input speed
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5.5.9. System block diagram

INPUT

OuUTPUT

A/T range switch

Input speed signal

Output speed signal

O/D off signal

Oil Temp. signal

Micro-
Processor

Brake signal

ROM

L4 signal

RAM

ECM

5.5.10. Shift control schedule

Shift solenoid-1

Shift solenoid-2

Pressure control solenoid

Lock up control solenoid

OTS lamp

K-Line

In accordance with the vehicle speed and the throttle opening, the TCM sends signal to the shift

solenoids (No.1 and No.2) that operate the shift valves.

Gear No.1 No.2
1st ON OFF
2nd ON ON
3rd OFF ON
4th OFF OFF
5.5.11. System schematics
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BRAKE
L4 SWITCH SWITCH DIAGNOSIS
THROTTLE OPENING 0/D OFF
SIGNAL > SWITCH
WATER TEMPERATURE
ECM SIGNAL o TCM _ OlIL TEMPERATURE
TORQUE CONTROL g LAMP
SIGNAL N <
4 N
N
#3 #92
i ENGINE ﬁ' #5 Iﬁl
Nt | T
—
/ —
t ;
#6 #7 #8
#1 TR SWITCH

#2 OUTPUT SPEED SENSOR (SP)
#3 INPUT SPEED SENSOR (CO)

#4 SPEED METER DRIVEN GEAR (SPM)
#5 OIL TEMPERATURE SENSOR (OT)

#6 SHIFT SORENOID NO.1 NO.2 (S1, S2)
#7 LINE PRESSURE CONTROL SOLENOID (SLT)
#8 LOCK UP SOLENOID (SL)

5.5.12. Lock-up cut control

When the following 3 conditions give approval by 1, TCM cancels L-up.

(1) Brake switch ON

(2) Accelerator opening is full closed.

(3) Engine water temperature is low.

(Engine Rev. is idle speed)
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5.5.13. Over drive cut control

When the following condition, TCM cancels 4th gear.
(1) Engine water temperature is low.

(2) L4 S/IW ON

(3) O/D switch OFF

5.5.14. Driving control
<=>: Shift up/down, <=: Only shift down, (L): L-up operation HP/2.5 TCI

D 1 <=>2<=> 3 <=>4(L)
2 1<=>2<=3
L 1<=2

5.5.15. ATF temperature control

When ATF temperature abnormally rises (more than 140 degree C), TCM changes shift pattern
automatically. As a result, A/T can get bigger driving low gear range, and the rise of ATF temperature
by torque converter slip can be prevented. Also, a warning lamp will brink if the oil temperature rises
to more than 147 degree C.

ATF temperature > 140 > Mode 1 > High ATF temperature shift
ATF temperature > 147 > Mode 2 > ‘AIT’ lamp on
ATF temperature < 127 > ‘AIT" lamp off

- A/T (Automatic Transmission) oil temperature warning light

The A/T oil temperature warning light comes on (No blinking) when the automatic transmission oil
temperature goes up to the temperature that may result in serious damage of automatic transmission.
If the A/T oil temperature warning light comes on while driving, park your vehicle in at a safe place as
soon as possible and with the selector lever is shifted into "P" position, and allow the engine to idle un
til the warning light goes off. And when the warning light goes off, the vehicle can be driven normally.

- Torque reduction control and line pressure control

Torque reduction control improves the shift quality due to sending torque reduction request signal
from TCM to ECM and reducing engine torque increase of shift at N-D, N-R shift and 1 <=> 2 <=> 3
<=> 4, Line pressure control improves the shift quality due to controllable line pressure at N-D, N-R
shift, and 1 <=> 2 <=> 3 <=> 4,
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5.5.16 Squat control
When the shift lever is shifted from “N” to “D”, the Squat control operation that temporarily shifts to 3rd
gear reduce shifting shock and squatting vehicle.

N->D
31

1St- 1st'

5.5.17. Coast down control

To prevent the frequent gear shift during short time in the condition of low TPS opening ratio and to
improve the shift quality such as 2->1, 3->2 at the coast down road, a special shift pattern was
adopted to be operated in case of specified vehicle condition.

Throttle Normal Shift Pattern

(%) 2_.>l 1->2 3> 2->3

0 Output speed
(rpm)

- Coast down control beginning condition
1) Brake switch is N (When the foot brake is depressed)
2) Engine is idle (When the accelerator pedal is not depressed)
- Coast down control cancellation condition
1) After 1 second since the brake switch is OFF (To prevent hysteresis)
2) TPS > 0% (When the accelerator pedal is depressed). Comparing with previous shift pattern,
the width ‘A’ was enlarged so as to prohibit the shift busy.
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5.5.18 Communication

WTS**: _ .
4D56, 3.5 V6 tems 4Ds6 el J:?C%F?;SI (éfrc:ﬁl)
- On/Off switch from ECM to TCM  |Torque control (@) (0] 0]
J3-2.9 Clrail Engine rpm X (@) 0]
- PWM from ECM to TCM MIL X X @)
VSS* X X O
VSS*: Comes from sensor WTS** o) 9] 9]
directly.

- Engine RPM (ECM->TCM) : Except 4D56TCi
The E_REV is a rectangular signal with

50% +/-10% duty cycle. The number

of pulses is 4 pulses per 1 crankshaft

<+——— one crank revolution ————»

revolution.

<t >

“«—T—>

t/Tx100% = 50 +/-10

- Accelerator position (ECM->TCM)
The frequency of PWM (Pulse-Width Modulation) signal is 100 Hz.
f=100Hz +/-1%, T PWM=10ms +/-0.1ms
Specification of duty cycles :
0% < duty-cycle<5% = 0.0ms <t<05ms -> failure of APS signal
5% < duty-cycle<10% =05ms <t<1l.0ms > 0% APS
10% < duty-cycle £ 83% =1.0ms <t£83ms > valid (0% APS - 100 % APS)
83 % < duty-cycle £ 94 % =83 ms<t < 94ms -> 100 % APS
94 % < duty-cycle £ 100% =94 ms<t < 10.0ms -> failure of APS signal
The APS information is always transferred when IG key is ‘ON’ even during cranking. If acceleration
pedal sensor is fail, ECM should transfer 100% PWM.

IN

IN

A

t[ms]

——————*100%
T _PWM[ms]

APS =duty cycle [%] =

\4

«— t—>

«—— T _PWM—>
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PWM Throttle signal (Duty vs. Throttle openings)

woT T ;
(100%) ; i
TPS (%) o
(%%TPS% signal
(0%) | C )( 5 —
o M\s 10 83 94 /\100
Dutyratio (t/T) (%)
Fail Fail
- Water temperature (ECM->TCM) for KJ2.9TCi (C/Rail)
f=100Hz +/-1%, T PWM=10ms +/-0.1ms
WT = duty cycle [%] = (t [ms] / T_PWM [ms]) * 100%
Specification of duty cycles :
0% < duty-cycle<5% = 0.0ms < t<0.5ms -> failure of WT signal
5% < duty-cycle<10% = 05ms <t<1.0ms - -50degC WT
10 % < duty-cycle < 90% = 1.0ms <t < 9.0 ms - valid ( -50degC WT — 150degC WT)

90 % < duty-cycle < 95 % 9.0ms<t <95ms - 150degC WT
95 % < duty-cycle < 100% = 9.5ms<t < 10.0 ms -> failure of WT signal

A

The WT information should be always transferred 1
when IG key is ‘ON’ even during cranking.
If water temperature sensor is fail, ECM should |

transfer 100% PWM

\ 4

<+— t —»

«— T _PWM—>
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WATER TEMPERATURE SWITCH
CIRCUIT
TCU
IG
ECU 1.8K
o WT '
-
° O €
——0.01p —C §
or less
a a /a

lo: 10mA max. (atlG =16V)

Leak resistance: 100K-min.

Chattering time: 10msec. Max.

Signal logic: Active low at low temperature. 0V (ECT<37 ), 12V (ECT>40 )

- Torque reduction request (ECM<-TCM)
The torque request signal is transmitted by the TCM and is used by ECM to reduce the engine torque

during gearshift. The active signal is a low state.

f=100Hz +/-1%, T PWM=10ms +/-0.1ms li
DT _PWM =duty cycle [%] =—MS1 «100 05
T _PWM[ms] R
«—t—>
Specification of duty cycles: «— T _PWM—>

TCM will monitor continuously the hardware output line for the presence of error so that a “stuck
high™ or “stuck low" of output can be detected.
Constant high signal when no gear shifting - No reduction required
0 % < duty-cycle <10 % = 0.0 ms <t < 1.0 ms > ECM ignores this request (invalid signal)
10 % < duty-cycle<14%=1.0ms < t<1l4ms - Maximum torque reduction requested.
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14 % < duty-cycle < 96 % =14ms <t < 9.6ms - Valid signal
96 % < duty-cycle < 98% = 9.6ms<t < 9.8 ms > No reduction requested
98 % < duty-cycle <100 % =9.8ms <t<10.0 ms > ECM ignores this request (invalid signal)
constant low signal > Failure of T_RED signal
TCM have no information of real (current) engine torque, but through the calibration work at each
condition in the actual vehicle for up- and downshifts, the TCM determines the value by how much the
engine torgue has to be reduced.

- MIL request (TCM->ECM) — Only for 3.5 V6 with OBD-Il or E-OBD
By the MIL-line the TCM demands of the
ECM to switch on or off the malfunction

indication lamp (MIL). ‘
Specification of MIL request signal:

<+— |nitialize —»<+— MIL off ——»<+—— MIL on

Tsl  Ts2 TL TH

Ts1 Ts2 TL TH
TCM 0.3 2.0se 90ms 1660

ECM 1500<TL+TH<2000msec

5.5.19. Diagnhostic Specification (For Terracan, Except EU & N/A)

CODE Description 03-11 30LEi
P0O705 |Transmission Range Sensor Circuit Malfunction(OPEN/SHORT) C C
P0722 |Output speed Sensor Circuit(No signal) B B
P0743 |Torque converter Clutch Circuit(SL) Electrical(HIGH/LOW Voltage) C C
P0O753 |Shift Solenoid A(S1) Electrical(HIGH/LOW Voltage) A A
P0O758 |Shift Solenoid B(S2) Electrical(HIGH/LOW Voltage) A A
P1121 |Throttle sensor Signal Malfunction(PWM Type) B B
P0710 |Transmission Fluid Temperature Sensor Circuit Malfunction(OPEN/SHOR] C C
P0O715 [Input speed Sensor Circuit(No signal) B B
P0748 |Pressure Solenoid(Sth) Electrical(HIGH/LOW Voltage) A A
P1780 |Torque reduction signal malfunction(LOW Voltage) B B
4D56TCI| =3.5D

Type A: Failure store DTC on the 1% driving cycle.

Type B: Oil-lamp blinking on the 2" consecutive driving cycles with a fail store DTC.

86 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN -

Type C: Oil-lamp not blinking, store DTC on 2" consecutive driving cycle with a fail.

2nd. Consecutive driving cycle: How to duplicate DTC?
DTC duplicates in case failures are detected at least 2 provided IG OFF => ON

Symptom simulation test

Tester detects one failure

IG OFF => ON

C 0 C
@ N (@ ON

3
n w IG OFF - ON
i )= b

Perform the symptom

Tester detects failure again

- How to check the Fail-code by means of DGI/DGC

DTC clear switch K-line

Data Link
Connector

Diagnosis switch

1) Let the PIN No. 11 of DLC ground.
2) Fail-code will be flashed on Oil-lamp after several seconds of Oil-Lamp turned on.
3) For the clear of Fail-code, let the PIN No. 3 of DLC ground over than 5seconds.
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- MIL & Oil lamp flush
Caution that MIL and Oil-lamp flashing are not installed simultaneously in a vehicle.

EU&N/A | —» MIL —> DTC warning
‘AT lamp —> ATF temp. high only
General —> ‘AT’ lamp —> DTC warning

ATF temp. high only

- Diagnostic Trouble Code (DTC)

Detection Dietection Cancel
DT Lam FALE SAFE
1T conditon H condiian
Pt ;nllfnr_,. . Cpen circut OFF
Nn:I MO short cir Altar 15
cuit Emergency 2 OFF==
Shift Cpen clrcuit OFF ON
0vs2 | solenoid
ko 2 MO gshort cir
cuit
: Cpen circuit .
o743 | L-up CFF Pl L-up (zear
soleroad M0 shart cir shiftirg
cLit
s After 15
Lina Cpen circuit C=s
0743 CFF oF -
pressure Emergency 2 Qi TR
5':"5”'-.-' d M0 short cir IUdﬂE'
cuit normeal
Input N L-up, AfEr TCH
a71s . . Mo Ene presswre control, judge nar-
'atp-é-.f'd Mo signal M S el DK
*HRR cantral is detacted
Mo chamge dth gear,
Mo L-up,
Output b soquak conbrol, Afer TCw
ar2e | speed . Wa ine prassure contral, judge nar-
Sensor Mo signal ON Mo forque reduction mal, Dk
canral is defecied
A5 for wehicle speed,
subsbtute C0 rofate
Full ling pressure
Thiraltle opening .
1o Throttle =% fixed .ﬂJ:II:'r [
poSition Mo signal OM ho Bne prassune control, ’J:.F'Twﬂ.'iurn
sensor MO torgLe, is detected

TEQCon conbral,
0 squal contnol
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. Cpen Al rangs D
Cpan circuil .

- Transaxle MDD shore TOK TR
? | Range OFF judge folknwing Judge
it MO short cir pricrity narmal
cuit [ I e Y
High ol temparatuns After TOM
Jil tempe Llpan circuit micide i .'Iq-'-
90 rature OFF Mo L-up. normal
s . M sguat contral, Bkt .":-
S MO short cir Mo ine pressura _: o
|-|_|[ ':l:l'-ltrﬁl '.I-['.:".[. ¥
Torque ; TiZhd
17 . M terque reduchio
A _ontral Mo signs M --_-L'ull'- I-I SR Judge
signal ) - narrmal

- Emergency mode 2
+ Gear shifting is available by turning all the solenoid OFF and manual shift each gear range.

“D” “2" “L”
Gear 1st 2nd 3rd 4th 1st 2nd 3rd 1st 2nd
Failure 4" 3 1°
- Hi-scan (2.5 TCI with EST)
1. HYUNDAI VEHICLE DIAGNOSIS 1. HYUNDAI VEHICLE DIAGNOSIS
MODEL : TERRACAN 2pA1MY ALL MODEL : TERRACAN 2pA1MY ALL
SYSTEM : AUTOMATIC TRANSAHLE
B1. ENGINE
B3. ANTI-LOCK BRAKE SYSTEM B2. CURRENT DATA
B4. SRS-AIRBAG 83. FLIGHT RECORD
B5. 4WD CONTROL B4. ACTUATION TEST
85. SIMU-SCAN
86. ECM IDENTIFICATION
1.2 CURRENT DATA 1.2 CURRENT DATA
F Y F Y
VEHICLE SPEED ] Kn/h 4L SWITCH OFF
OUTPUT SPEED ] rpm COOLANT TEMP.SIGNAL LOW
THROTTLE P.SENSOR a % 0/D OFF SW ON
FLUID TEMP.SENSOR 75 °C FLUID TEMPERATURE LAMP OFF
TRANSAXLE RANGE SW P/N SHIFT CON.SOL.(SCSU-A) ON
HOLD SW OFF SHIFT CON.SOL.(SCSVU-B) OFF
BRAKE SWITCH OFF T/C CLUTCH SOL.(TCCSV) OFF -
L L
—| [FI% |[scEN| |FuLL| [T1PS||GRPH| [RCED| [F1x | [sceN| [FuLL| [T1PS| [GRPH| [RCRD| |—
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5.5.20. Troubleshooting
P0750, P0753

PO755, PO758
P0O740, PO743

Solenoid No.1 (S1) Open, Ground short
Solenoid No.2 (S2) Open, Ground short

DTC detection condition:

1) Ground short: DTC decides a failure in case any trouble is detected at the other gears at 8
times after trouble detection at a gear for 0.3 sec.

2) Open: DTC decides a failure in case any trouble is detected at the other gears at 8 times
after trouble detection at a gear for 0.5 sec.

And 2 driving cycles detect.
Cause of failure:

1) Harness or connector between of each shift solenoid and TCM
2) Each shift solenoid

3) TCM

P0O748 Pressure control solenoid Open, Ground short

DTC detection condition:

1) Open, GND short: When detected detection condition that the electric current value of less than
20mA has been detected in 12.5 seconds normal value is output from TCM, DTC is decided.

2) (+B) Ground short: When detected detection condition that the output of more than 1.36 A in 0.5
seconds is detected, DTC is decided.
Cause of failure:

1) Harness or connector between pressure control solenoid and TCM.
2) Pressure control solenoid
3) TCM

P0O715 Input speed sensor No signal
P0720, P0722 Output speed sensor No signal

DTC detection condition:

1) No CO0 signal: When detected detection condition that no pulse of CO signals is detected during
12 pulses of SP signals detected, failure is 1 time. When detected more than 1000 times

continuously, a temporary failure is decided. When it is detected again after IG OFF => ON, the
total of failures become 2 times and DTC is decided.
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2) No SP signal: When detected detection condition that no pulse of SP signals is detected
during 45 pulses of CO signals detected, failure is 1 time. When detected more than 500 t
imes continuously, a temporary failure is failure is decided. When it is detected again after
IG OFF=>0N, the total of failures become 2 times and DTC is decided.

Cause of failure:

1) Harness or connector between each speed sensor and TCM.

2) Each speed sensor

3) TCM

PO705 TR switch No signal, Open

DTC detection condition:
1) No signal: DTC decides a temporary failure in case no signal is transmitted more than 30 sec. at
1130 rpm. When any trouble is detected again after IG OFF =>ON, the number of problems total
2 and DTC decides a failure.

2) Open: DTC decides a temporary failure in case detected 2 or more signals for more than
10 sec. When any trouble is detected again after IG OFF =>ON, the number of problems
total 2 and DTC decides a failure.

Cause of failure:

1) Harness or connector between TR switch and TCM.

2) TR switch

3) TCM

P0O710 Oil temperature (OT) Open, Ground short

DTC detection condition:

1) Open: When detected detection condition that the abnormal condition of oil temperature after 15
minutes has passed since IG ON, a temporary failure is decided. When it is detected again after
IG OFF => ON, the total of failures become 2 times and DTC is decided.

2) Ground short: When detected detection condition that the abnormal condition for 5 minutes
since IG ON, a temporary failure is decided. When it is detected again after IG is OFF
=> ON, the total of failures become 2 times and DTC is decided.

Cause of failure:

1) Harness or connector between oil temperature sensor and TCM.

2) Oil temperature sensor

3) TCM
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- Standard sheet for TCM signals (3.5V6)

No Items Condition Stgnals Description Remarks
Type Level
1| Al [SCSV1 IDLE Hz Vbatt 1st/2nd : 13.6V/13.2V Current : 0.95A
I D )Y 3rd/4th : OV
2] A2 | SCSV 2 IDLE Hz Vbatt 2nd/3rd : 13V/13.1V Current : 0.95A
I D )Y 1st/4th : OV
5| B1 | W/TEMP SIG 40 or more DC | Vbatt-2V ~ Vbatt 11.5vV
(FROM ECU) 37 orless 1 Venp-0.3 ~ 1.5V ov
6 | B2 | TPS SIG(PWM) ACCEL C.T PWM | HI : Vbatt-2V ~ Vbatt HI : 7.24Vv
& W.O.T LO : Veno-0.3 ~ 1.5V LO: 0V
FREQ. : 100Hz FREQ. : 100Hz
DUTY(-) : C.T - 10% DUTY(-) : C.T - 10.4%
W.O.T - 83% W.O.T - 82%
7 | B3 | Input speed IDLE PULSE VHI Vp-p : 5.68V (IDLE) 3000rpm :
sensor signal /\/\A viow | HI:5.24V Vp-p:18.1V
16PULSE/CO CYLINDER RE\ LO : -0.44V HI:11.4V/LO:-6.7V
FREQ. : 91Hz FREQ. : 398Hz
8 | B4 |Output speed Driving PULSE VHI | vp-p : 4.24V(30KPH) 60KPH :
sensor signal /—/\/J\A viow |H!I:4.58V Vp-p: 6.12V
12PULSE/TM REV. LO :0.34V HI:5.44V/LO:-0.68V
FREQ. : 199Hz FREQ. : 403Hz
9 B5 | O/D OFF SW OFF SW OFH DC | Veno-0.3~1V OFF SW OFF : oV
OFF SW ON 1 Vbatt-2V ~ Vbatt OFF SW ON : 13.5vV
10| B6 | INHIBITOR SW(P)| P DC | Vbatt 13.5V
R/N/D/2/L 1 0.8V or less ov
11| B7 [ INHIBITOR SW(R)| R DC | Vbatt 12.5vV
P/N/D/2/L 1 0.8V or less ov
12| A5 | BATT IGN OFF DC | Vbatt 12.3vV
IGN ON 1 Vbatt 12.3V
13 A6 | LOCK-UP SOL Driving Hz Vbatt HI : 13.1V(IHi : 1.84A)
oV LO : 0V(ILo : 1.15A)
lo : 1.9A MAX
14 A7 | PCSV IDLE PULSE Vbatt HI : 13.1V(IHi : 0.94A) 3000rpm :
M 0 o5v  |LO:0V(iLo:0.65A) -DUTY : 53.2%
lo: 1A MAX FREQ. : 299Hz(-DUTY:44.4% FREQ. : 300Hz
17( A10| EARTH FOR PCSV G/LVL
18| A11{ N.A
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No Items Condition Signals Description Remarks
Type Level
19( A12| DTC CLEAR SW | IGN OFF DC | Venn-0.3 ~2V ov DTC CLR : GND
IGN ON 1 Vbatt 10.4v
20 A13| OIL TEMP SNSR | IGN OFF DC ov ov
IDLE 1 0 5V 1.15V(After WARM UP)
22| B9 | TORQUE CONTR( Driving PULSE Mv MIN | HI:4.2v
5V MAX | LO: 0V
FREQ. : 100Hz FREQ. : 100Hz(-DUTY:20%)
23| B10| EARTH FOR CO G/LVL
CYLINDER
24| B11| EARTH FOR VSS G/LVL
25| B12| ENG. REVOLUTIQ| IDLE PULSE 4.0V MIN
FROM ECU MND-OS ~1V
FREQ. : ABOUT 28Hz(850rpm)
27(B14| L4 SW SW OFF DC | Veno-0.3 ~ 1V SW OFF : 5.8V
SW ON 1 Vbatt-2V ~ Vbatt SW ON : 0V
30| B17| OTS LAMP LAMP OFF DC | Vbatt 12.1vV
LAMP ON 1 1.5V MAX 0V(3.15sec ON)
31| B18]| INHIBITOR SW(N)| N DC | Vbatt 12.9Vv OFF SURGE :
P/R/D/2/L 1 0.8V or less ov -40.4V
32| B19| INHIBITOR SW(D)| D DC | Vbatt 13.4v
P/RIN/2/L 1 0.8V or less ov
33| A14| POWER(IGN 1) IGN OFF DC | OV ov
IGN ON 1 9V ~ 16V 12v
34| A15| EARTH FOR POWER
37| A18 | BRAKE SW SW OFF DC | Veno-0.3 ~2V ov
SW ON 1 Vbatt-2.0 ~ Vbatt 13v
38| A19| EARTH FOR POWER
39| A20| EARTH FOR OTS G/LVL
Z B21| K-LINE In comm. PULSE|LOGIC "0" : Vbatt 20% or less | OV
(10.4Kbps) LOGIC "1": Vbatt 80% or more| 12.1V
44| B24| SPEEDMETER Driving Hz Vbatt HI :11.4V
Msm-o.s ~1v [LO-OV
FREQ. : 42.5Hz(60KPH) FREQ. : 12Hz(20KPH)
45( B25| DIAG. SW IGN OFF DC |oVv ov DTC CODE OUTPUT :
IGN ON 1 Vbatt 10.7v GND(VGND-0.3 ~ 1V)
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G

N Signals o
No Items Condition Description Remarks
Type Level

47| B27| INHIBITOR SW(2)| 2 DC | Vbatt 13v

P/RIN/D/L 1 0.8V or less ov
48| B28| INHIBITOR SW(L)| L DC | Vbatt 13.1v

P/R/N/D/2 1 0.8V or less ov
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- TCM terminals (AW30-40LE model)

1 2 3 4 5 6 7 8 9 10 11
S11S2 |14 15 16 17 18 | = | - WT | TH |[NCO| SP | 25 26 27 28 29 [OD| P [ R

12| +B | SL [SLT| - | - [SLTG| - |DGC| OT - | TC |NCOG[SPG| - | -~ | 4| -~ | - |oLL| N | D |32
IG |GND - -- BK GND | OTG - KL -- - - DG1| - 2 L
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

03A711

1: Shift solenoid No.1 25: Open

2: Shift solenoid No.2 26: Open

3: Open 27: L4 switch

4: Open 28: Open

5: Water temperature signal 29: Open

6: Throttle opening signal 30: Oil lamp

7: Input speed sensor (+) 31: Position switch "N”

8: Output speed sensor (+) 32: Position switch “D”

9: O/D off switch 33: Ignition switch

10: Position switch “P” 34: Ground (-)

11: Position switch “R” 35: Open

12: Battery (+) 36: Open
1 2 3 4 5 6 7 8 9 10 11
S1|S2 |14 15 16 17 18 | - | - WT| TH |NCO|SP| 25 26 27 28 29 |OD| P R

12| +B | SL | SLT| - - [SLTG| - |DGC| OT - TC |NCOG|SPG| -- -- L4 - - [OlL-L| N D |32
IG |GND -- -- BK GND | OTG -- KL -- -- - DG1| - 2 L
33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

03A711

13: L-up control solenoid (+) 37: Brake switch

14: Line pressure control solenoid (+) 38: Ground (-)

15: Open 39: Oil temperature (-)

16: Open 40: Open

17: Line pressure control solenoid (-) 41: Diagnosis signal (K-LINE)

18: Open 42: Open

19: Diagnosis terminal 43: Open

20: Oil temperature sensor (+) 44: Open

21: Open 45: Diagnosis terminal

22: Torque control signal 46: Open

23: Input speed sensor (-) 47: Position switch “2”

24: Output speed sensor (-) 48: Position switch “L”
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APPENDIX

Hydraulic pressure circuit diagram - Reverse range (AW30-43LE)
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APPENDIX
Hydraulic pressure circuit diagram - D range 1° gear (AW30-43LE)

o
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APPENDIX
Hydraulic pressure circuit diagram - D range 2" gear (AW30-43LE)
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APPENDIX
Hydraulic pressure circuit diagram - D range 3" gear (AW30-43LE)
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APPENDIX
Hydraulic pressure circuit diagram - D range 4" gear (AW30-43LE)
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APPENDIX

Hydraulic pressure circuit diagram - 2 range 1°' gear (AW30-43LE)

ii=b=b=1= |z
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APPENDIX
Hydraulic pressure circuit diagram - 2 range 2" gear (AW30-43LE)
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APPENDIX
Hydraulic pressure circuit diagram - 2 range 3™ gear (AW30-43LE)
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APPENDIX
Hydraulic pressure circuit diagram - L range 1% gear (AW30-43LE)
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APPENDIX

Shift pattern (AWO03-11): Normal shift pattern

TPS(%)

HP 2.5 DSL NORMAL SHIFT PATTERN

100

920

80

70

60

50

.
L]
. N
Al LY
Al .
Al -
.
R .
T o N
\ .
. .
<
X
\

40

30

20

10

20

40

VSS (KPH)
(KPH)

80 100 120
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APPENDIX
Shift pattern (AWO03-11): High ATF temperature mode
TPS(H , 1 HP2.5DSL HIGHATF SHIFT PATTERN 43 3.4
100 T f v
D3, D '
1h2 b/ Dic 32
OFF O
% D2 . .
b/C ! : 23— )?C
OFF ' DN
80 : D4,
D/C
OFF
70 .
60
50
40
30
02
o/c
20 N
10
0
0 20 40 VSS 80 100 120
(KPH)
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APPENDIX
Shift pattern (AWO03-11): HP 2.5 DSL D range 4LOW mode
251 1=>2 322 2->3
100 v v /
75 |-t s /
50 |- /
25 -t :
TPS . :
(%) : :
. . Output:speed (rpm)
0 1000 2000 3000 4000
Shift pattern (AWO03-11): HP 2.5 DSL 2 range 4LOW mode
21 1>2 3->2
100 - -
75 N :
50 : .
25 | :
TPS (%) . .
. . Output speed (rpr;n)
0 1000 2000 3000 4000
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APPENDIX
Shift pattern (AWO03-11): HP 2.5 DSL L range 4LOW mode

N
N
[REY

100

75

50

25

TPS
(%)

1000 2000 3000 4000
Output speed (rpm)
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APPENDIX
Shift pattern (AW30-40LEi): HP 3.5 GSL Normal shift pattern

TPSC HP 5-3.5 GSL NORMAL SHIFT PATTERN 3->4
100 T ;
21>1 1-»2 3->2 2.>3 o
90 , S N
! 1 psoe e //
80 - (,)'I:'I-- / '0.' /
70 / - - /e a /
60 - : = r/
N 2 4-53 |, /
- s /| paprc
50 -’ D & pd
P e ’ . 7 ON
40 / Pl —
’ - / /
. 5 = _
/ 5 / — D3 D/C ON : 3->4 Up-shift
20 : D4 D/C OFF : 4->3 Down-shift
10
0
0 20 40 60 80 100 120 140 160 180
VSS (KPH)
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APPENDIX
Shift pattern (AW30-40LEi): HP 3.5 GSL High ATF temperature mode

TPSCH HP £-3.5 GSL HIGH ATF SHIFT PATTERN
100 ¥
1 - p - e -
. | o 3.9 2.3 443 3.4
90 * —
80 '
: 2—?1
70 :
60 : D3 DyC
' ON
' |
50 ' <J
40 : D3 0)/C
. OFF
" : (J'
20 : >
T D4 D/C D4 D/C
p2D/C '|'|D2 D/C OFF ON
10 OFF ToN
! L >
0 .
0 20 40 60 80 100 120 140 160 180
VSS (KPH)
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APPENDIX
Shift pattern (AW30-40LEi): HP 3.5 GSL D range 4LOW mode
2=>1 1->2 322 2-3
100
75

50

25

TPS
(%)

N

Output speéed (rpm)

1000 2000 3000 4000 5000 6000

Shift pattern (AW30-40LEi): HP 3.5 GSL 2 range 4LOW mode

251 12 322
100 : :
75 : :
50 | / :
25 |-t / :
TPS : :
9 . :
(%) : Output speed (rpm}
0 (]

1000 2000 3000 4000 5000 6000
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APPENDIX

Shift pattern (AW30-40LEi): HP 3.5 GSL L range 4LOW mode

N
N
=

100

75

50

25
TPS .
(%) .

0 : Output speed (rpm)
1000 2000 3000 4000 5000 6000
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APPENDIX
Shift pattern (AW30-40LEi): HP 2.9 C/R Normal shift pattern

TPS(%)

HP 2.9 C/Rail A/T SHIFT PATTERN

100

90 |

80 |

70 |

60 |

50 |

40 |

30 |

20 |

10

E E E BB B EmE B E B E O mE o m R

20

40

60

80 100 120 140
Vehicle Speed (KPH)
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EXAMINATION

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE
Section: AW30-40LE (Terracan)

1. Which of the following is not true for the warning lamp (A/T lamp) blinking condition?.

1) Input speed sensor malfunction

2) Output speed sensor malfunction

3) ATF temperature sensor open or short

4) Throttle position sensor malfunction

5) CAN communication problem with ECM

2. Write down the name of every clutches and brakes for AW30-40LEi.

1)
2)
3)
4)
5)
6)
7)

CO -
Cl-
C2 -
BO -
Bl -
B2 -
B3 -

3. Select wrong statement.

1)
2)
3)
4)

2" coasting brake is engaged in D range 2" gear; therefore engine brake is available in this case.
In case of PG-B fail, over drive will be inhibited.
PG-A speed will be zero in case of 4" gear is engaged.

Even though brake switch is open or short, there is no DTC in Hi-scan Pro.

4. What is the main signal for gear shifting?
1) PG-A, PG-B
2) PG-A, TPS.
3) PG-B, TPS.
4) TPS, Vehicle speed.

Mark 'V' on the "Correct" or "Wrong".

5. If the failsafe function is activated, the 2" gear is engaged in case of 2 range.
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Correct ( ) Wrong ( )

6. If the PO707 (Inhibitor switch open) is detected by TCM, transmission will be controlled by ‘D range’, therefore
the vehicle will move.

Correct( ) Wrong( )

7. If TPS is fail, TCM will control the TPS ratio by 50% and the line pressure will be maximum value.
Correct ( ) Wrong ( )

8. As the L4 signal from the 4LOW switch is inputted to TCM, the 4" gear will be inhibited and lock-up also
prohibited.
Correct ( ) Wrong ( )

9. In case of ATF temperature sensor is fail, the gear will be fixed by 4" gear (D range), 3" gear (2”d range),
1% gear (L range)..
Correct ( ) Wrong ( )

10. If the SCSV 1 and SCSV 2 are OFF, the 4" gear is engaged in all ranges (D, 2,L).
Correct ( ) Wrong ( )

11. Even though some DTC is detected by TCM, the PCSV will control the line pressure normally.
Correct ( ) Wrong ( )

12. You can check the signal of SCSV 1 and SCSV 2 in the current data of Hi-scan Pro.
Correct ( ) Wrong ( )

13. The damper clutch control solenoid valve is controlled by duty ratio for better fuel consumption and driving
feeling.
Correct ( ) Wrong ( )

14. CO and BO cannot be engaged simultaneously.
Correct ( ) Wrong ( )

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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ACTIVITY REPORT
Ref.: HAT-FR-AW-ARO1

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Mechanical components & structure

Objectives:
- To know every mechanical elements and components
- To understand the OWC function and direction

- Discussion for power flow, engine brake

Required materials:
- A/T training part (AW30-40LE or AW30-43LE model)
- General tools, relevant SST (Service special tool)
- Training textbook

- Corresponding workshop manual (Terracan/SR/H-1)

Application:
- AW30-43LE (SR, H-1 with D4BH TCI and A-2.5 C/R)
- AW30-40LE (HP J2.9 C/R, 3.5L V6)

The time required:
- Open the gearbox: 40minutes
- Answer the questions on “theme”: 20minutes
- Total: 1hour

Procedure & Cautions:
- Open the gearbox up to Low & reverse brake disc and output shaft assembly referring the w/shop manual.
- Skip to remove the piston and return spring from each clutch or brake.
- Skip to open the valve body (Remove the valve body assembly from the transmission case).
- Be sure to check and memorize the direction and location of each thrust bearing and race.

(Ask it to instructor if you forgot the location or direction of thrust bearing and race)

Are you ready? Go on next page.
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ACTIVITY REPORT

Ref.: HAT-FR-AW-ARO1

Theme:

Fill the blanks. (Select the proper number among the examples.)

- The name of each clutch and brake

- The rotating direction of three OWC

( ), Direction is ( )type
( ),Direction is ( ),Direction is
( Jtype ( Jtype
Examples: Direction type
1. OD OWC 2. OWC No.1
3. OWC No.2 4. Direct clutch ~3 =
5. LR brake 6. 2" coast brake
7. OD clutch 8. OD brake
9. 2" brake 10. Forward clutch
“‘A” type “B” type
Evaluation:
Submit this page only to instructor.
Name: Company:
Country: Date:
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR02

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Mechanical components & structure

Objectives:
- To identify the location of each accumulators
- To understand the function of accumulators

- To know how to remove each accumulators from the transmission case

Required materials:
- A/T training part (AW30-40LE or AW30-43LE model)
- General tools, relevant SST (Service special tool), Air gun
- Training textbook

- Corresponding workshop manual (Terracan/SR/H-1)

Application:
- AW30-43LE (SR, H-1 with D4BH TCI and A-2.5 C/R)
- AW30-40LE (HP J2.9 C/R, 3.5L V6)

The time required:
- Remove the accumulators: 10minutes
- Answer the questions on “theme”: 5minutes

- Total: 15minutes

Procedure & Cautions:
- Open the oil pan and valve body assembly.
- Skip to open the valve body (Remove the valve body assembly from the transmission case).
- Be sure to check and memorize the location of each accumulator piston and springs.
(Refer the page No. 64 and 71 in this textbook)

Are you ready? Go on next page.
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR02
Theme:
Fill the blanks. (Select the proper number among the examples.)

The name of each accumulator

| Y, DHE

o R it o

2 .-.'ﬂl_".-ﬂ-'- e A
— g

Examples:

. OD brake

. OD clutch

. LR brake

. 2" brake

. Direct clutch

. Forward clutch

N O 0o~ WDN P

. 2" coast brake

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR03

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Mechanical service points

Objectives:
- To know how to make decision the replacement of clutch and brake disc
- How to replace the discs while overhauling the clutch and brake

- For deep understanding of internal mechanical structure

Required materials:
- A/T training part (AW30-40LE or AW30-43LE model)
- General tools, relevant SST (Service special tool), Calipers, Micrometer.
- Training textbook

- Corresponding workshop manual (Terracan/SR/H-1)

Application:
- AW30-43LE (SR, H-1 with D4BH TCI and A-2.5 C/R)
- AW30-40LE (HP J2.9 C/R, 3.5L V6)

The time required:
- Remove each clutch and brake: 10minutes
- Answer the questions on “theme”: 10minutes

- Total: 20minutes

Procedure & Cautions:
- Open the gearbox up to Low & reverse brake disc and output shaft assembly referring the w/shop manual..
- Skip to open the valve body (Remove the valve body assembly from the transmission case).
- Be careful not to mix up discs of clutch and brake.

- Be careful not to mix up every snap rings for each clutch and brake

Are you ready? Go on next page.
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR03

Theme:
- Measure the thickness of disc for all clutch and brake.
- Record the measured value.

- Record the standard value. (Refer the workshop manual)

Measuring value Standard value

(mm) (mm) Remakrs

Z
©

Name

OD brake

Forward
clutch

OD clutch

LR brake

Second
brake

glhJ|W|IN]|RPIN]O|JO|R~]WIN]|IFPIN]IP]|OJO|RAR]WIN]IRP]IRR]IW]IN]RE

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR04

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Mechanical service points

Objectives:
- To know how to measure the end play of clutch and brake
- To be able to change the proper parts in case of out of specification for normal end play value
- To understand why we have to measure this endplay

- To get a skill to assemble this transmission properly

Required materials:
- A/T training part (AW30-40LE or AW30-43LE model)
- General tools, relevant SST, Air gun, Thickness gauge, Calipers, Dial gauge
- Training textbook

- Corresponding workshop manual (Terracan/SR/H-1)

Application:
- AW30-43LE (SR, H-1 with D4BH TCI and A-2.5 C/R)
- AW30-40LE (HP J2.9 C/R, 3.5L V6)

The time required:
- Assemble every clutch and brake: 60minutes
- Answer the questions on “theme”: 20minutes

- Total: 80minutes

Procedure & Cautions:
- Assemble the training part up to torque converter housing referring the w/shop manual.
- Be careful the location and direction of every thrust bearing and races.
- Be careful not to make damage on the transmission parts.

- Do not apply too much force when you align the teeth of clutch or brake or it will result in damage.

Are you ready? Go on next page.
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR04

Theme:
- Measure the endplay of indicated on the below box.
- Record the measured value.

- Record the standard value. (Refer the workshop manual)

Measuring value Standard value

(mm) (mm) Remakrs

Name

The clearance between
the 2nd brake snap ring
and the flange

The clearance between
the plate and the 2nd
brake drum

The stroke of the 2nd
coast brake piston

The stroke of the OD
brake

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR05

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Mechanical structure and Electrical inputs

Objectives:
- To know how TCM detects the input speed in this transmission
- To be able to analyze the waveform of PG-A (Input speed sensor)
- To understand why the input speed drops zero in over drive

- Discuss the function of PG-A (Input speed sensor)

Required materials:
- Overhauled A/T training part (AW30-40LE model)
- AIT (AW30-40LE or AW30-43LE model) training vehicle: HP J2.9 C/R or 3.5L V6
- Training textbook
- Corresponding Electrical troubleshooting manual (Terracan)

- Hi-scan Pro with Software card, SST(T-connector)

Application:
- AW30-40LE (HP J2.9 C/R, 3.5L V6)
It is not available in AW30-43LE (SR, H-1 with D4BH TCI and A-2.5 C/R), because PG-A was not applied

in these vehicle models.

The time required:
- Installation of the SST(T-connector) on the PG-A sensor: 5minutes
- Answer the questions on “theme”: 10minutes

- Total: 15minutes

Procedure & Cautions:
- After installing the T-connector, go into the ‘Oscilloscope’ menu in Hi-scan Pro to measure the waveform
from PG-A sensor while engine starting
- Be careful not to be occurred the shorted circuit in PG-A sensor or TCM while installing the T-connector.

Are you ready? Go on next page.
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ACTIVITY REPORT
Ref.: HAT-FR-AW-ARO05

Theme:
- Measure the waveform under the indicated condition as an example.
- Print out the result and attach it on the rectangular blank.

- Verify the result in case of over drive (4th gear).

Example : FR 2.8V CHEBADSUV
HIN:= 1.2 VU AVE: 2.4 U HaH: 6.2V
FREQ: 235.29 Hz DUTY: 49 «

| [CHML | |MENU |

[HoLD] [voL1] [aND

1) Measure the waveform of PG-A in 3" gear.

Print out the result and attach it here

To be continued in next page..
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR05

2) Measure the waveform of PG-A in 4" gear.

Print out the result and attach it here

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR06

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Electrical Outputs

Objectives:
- To verify the schedule of shift control solenoid valve depends on the shift range

- To understand the control of shift while the fail-safe is activated.

Required materials:
- AIT (AW30 or AWO03 series model with TCM) training vehicle: Terracan / H-1 / SR and so on.
- Training textbook
- Corresponding Electrical troubleshooting manual

- Hi-scan Pro with Software card, Probe channel for voltage

Application:
- All AISIN Models with TCM: Except Galloper

The time required:
- Installation of the probe on the TCM side harness connector: 5minutes
- Answer the questions on “theme”: 5minutes

- Total: 10minutes

Procedure & Cautions:
- Be careful not to make damage on the TCM harness side connector while installing the probe.
(Turn the 1G key off to protect from the short damage of circuit)
- It is not available to check the shift sequence in the “current data” menu of Hi-scan Pro..
(Use the “Oscilloscope function to check the signal.)
- Refer the ETM (Electrical troubleshooting manual) to find out the pin number of SCSV 1 and SCSV 2 from
the TCM harness side connector

- Itis impossible to use T-connector on the solenoid valve connector because there is no space to do it.

Are you ready? Go on next page.
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR06

Theme:
- Measure the output voltage from the SCSV1 & 2 under the indicated condition as an example.

- Print out the result and attach it on the rectangular blank.

Example : FR 5.8 U 5.8 U

HOLD | (oLt | [eep | [chme| [rEmu]

1) Measure the output signal of SCSV 1 & 2 (CH-A : SCSV1, CH-B : SCSV2)

Condition: D-range

Print out the result and attach it here

To be continued in next page..

128 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - {ﬁy

ACTIVITY REPORT
Ref.: HAT-FR-AW-AR06

2) Measure the output signal of SCSV 1 & 2 (CH-A : SCSV1, CH-B : SCSV2)

Condition: 2-range

Print out the result and attach it here

3) Measure the output signal of SCSV 1 & 2 (CH-A : SCSV1, CH-B : SCSV2)

Condition: L-range

Print out the result and attach it here

4) Check the signal of SCSV1 and SCSV2 at P, R, N range: ON or OFF? : ( )

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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Ref.: HAT-FR-AW-ARO7

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Electrical Outputs

Objectives:
- To understand the function of PCSV (Pressure control solenoid valve)

- To know the characteristics of PCSV and how to check it is good or not.

Required materials:
- AIT (AW30-40LE / AWO03-1l model) training vehicle: Terracan / H-1 .
- Training textbook
- Corresponding Electrical troubleshooting manual

- Hi-scan Pro with Software card, Probe channel for voltage

Application:
- AW30-40LE / AWO03-II model without throttle cable

The time required:
- Installation of the probe on the TCM side harness connector: 5minutes
- Answer the questions on “theme”: 5minutes

- Total: 10minutes

Procedure & Cautions:
- Be careful not to make damage on the TCM harness side connector while installing the probe.
(Turn the 1G key off to protect from the short damage of circuit)
- It is impossible to use T-connector on the solenoid valve connector because there is no space to do it.
- Refer the ETM (Electrical troubleshooting manual) to find out the pin number of PCSV from the TCM
harness side connector
(Use the “Oscilloscope function to check the signal.)

(It is not necessary to use the “Trigger function” of Oscilloscope function in this case)

Are you ready? Go on next page.
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Theme:
- Measure the duty of PCSV under the indicated condition as an example.
- Print out the result and attach it on the rectangular blank.
- Pay attention to the change of duty ratio depends on the vehicle condition.

(Engine load, vehicle speed, foot brake, current shift range, and current gear position)

Example:

P rE [ER s.ev [IEEE cHBASU
HIH: = 1.2 U AVE: 3.9 U HAHK: 13.3 W
FREQ: 383.83 H= DUTY: 37 %

................................

s

- Measure the duty cycle of PCSV
Condition: N > D-range

Print out the result and attach it here

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Electrical Outputs

Objectives:
- To understand the function of DCCSV (Damper clutch control solenoid valve)
- To verify the damper clutch operating condition.

- To know the characteristics of DCCSV and how to check it is good or not.

Required materials:
- A/T (AW30 or AWO03 series model) training vehicle: Terracan / H-1 /SR.
- Training textbook
- Corresponding Electrical troubleshooting manual

- Hi-scan Pro with Software card, Probe channel for voltage

Application:

- All electronic controlled AISIN models with damper clutch (Except Galloper)

The time required:
- Installation of the probe on the TCM side harness connector: 5minutes
- Answer the questions on “theme”: 5minutes

- Total: 10minutes

Procedure & Cautions:
- Be careful not to make damage on the TCM harness side connector while installing the probe.
(Turn the 1G key off to protect from the short damage of circuit)
- It is impossible to use T-connector on the solenoid valve connector because there is no space to do it.
- Refer the ETM (Electrical troubleshooting manual) to find out the pin number of DCCSV from the TCM
harness side connector

(Use the “Oscilloscope function to check the signal.)

Are you ready? Go on next page.
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Theme:
- Measure the duty of DCCSV under the indicated condition as an example.
- Print out the result and attach it on the rectangular blank.
- Pay attention to the operating and releasing condition of damper clutch.

(Current shift range and gear position, foot brake)

Example:

it 1.8 8 CHBASU

HIM: =334 . An\) AVE: T.-9 U HaH: 13.5 U
FREQ: B.11 Hz DUTY: 78 %

................................

(woLp| [T1inE| [II%Y [enp | [chme] [rEm]

- Measure the on-off signal of DCCSV
Condition: Make up shift 1>2">3“>4" at D-range

Print out the result and attach it here

Evaluation:
Submit this page only to instructor.
Name: Company:

Country: Date:
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Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Diagnosis trouble code (Input speed sensor)

Objectives:
- To understand the function of PG-A.
- To verify the symptom when PG-A is failed and failsafe operation by TCM.

- To know the detecting condition of relevant DTC.

Required materials:
- AIT (AW30-40LE, AWO03-1l model) training vehicle: Terracan.
- Training textbook

- Hi-scan Pro with Software card

Application:
- AW30-40LE, AWO03-Il model only
- PG-A (Input speed sensor) was not applied in following models.
(AWO03-72LE, AW30-43LE)

The time required:
- Disconnect the PG-A sensor connector: 5minutes
- Answer the questions on “theme”: 10minutes

- Total: 15minutes
Procedure & Cautions:

- Disconnect the PG-A sensor connector

- Lift up the vehicle and drive

Are you ready? Go on next page.
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Theme:

- Make the diagnosis trouble code as same as an example.

- Answer the below questions.

- DTC to be detected,
* PG-B (Output speed) speed should be always higher than 775rpm.
* Keep the 1% gear for more than 2.5sec at L range (PG-B>775rpm)
* After 3.5sec or more, go to 2 range and keep the 2" gear for more than 2.5sec (PG-B>775rpm)
* After 3.5sec or more, go to D range and keep the 3" gear for more than 2.5sec (PG-B>775rpm)
* Keep the 4" gear for more than 2.5sec (PG-B>775rpm) - 1% driving cycle

* |G key off and on, repeat above procedure (2nd driving cycle)

Example: 1.1 DIAGHIETIC TROUBLE CODES

PAT1Y THPUT SPEED SHER MO SIGHAL

HUABER OF DTC * 1 ITEHS
|HELP| | ERAE | | FLOW| | PART |

1) Automatic shift (1% > 2™ > 3 > 4™ ) is possible?
2) How about warning lamp or MIL(Engine check lamp) ?
3) Is there any shift shock?
4) Damper clutch (Lock-up) is operated?
5) Is it possible to erase the DTC even though the input speed sensor is disconnected?
Evaluation:
Submit this page only to instructor.

Name: Company:

Country: Date:

135 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - (ﬁy

ACTIVITY REPORT
Ref.: HAT-FR-AW-AR10

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Diagnosis trouble code (Output speed sensor)

Objectives:
- To understand the function of PG-B.
- To verify the symptom when PG-B is failed and failsafe operation by TCM.

- To know the detecting condition of relevant DTC.

Required materials:
- AIT (AW30-40LE, AWO03-1l model) training vehicle: Terracan.
- Training textbook

- Hi-scan Pro with Software card

Application:
- AW30, AWO03 series models with TCM

- However the DTC detecting condition may be slightly different depends on the vehicle

The time required:
- Disconnect the PG-B sensor connector: 5Sminutes
- Answer the questions on “theme”: 10minutes

- Total: 15minutes
Procedure & Cautions:

- Disconnect the PG-B sensor connector

- Lift up the vehicle and drive

Are you ready? Go on next page.
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Theme:
- Make the diagnosis trouble code as same as an example.
- Answer the below questions.
- DTC to be detected,

* N driving cycle should be satisfied.

Example: 1.1 PIAGHEETIC TEOUBLE CODES

FHYEE QUTHFUT SFPD SHSH W

S 1 GHAL

HIIAEER OF DTC @ 1 ITERS

HELF | [ ERAS | [ FLOW|
1) Automatic shift (1% > 2™ > 3 > 4™ ) is possible?
2) How about warning lamp or MIL(Engine check lamp) ?
3) Is there any shift shock?

4) Damper clutch (Lock-up) is operated?

[ PART |

5) Is it possible to erase the DTC even though the output speed sensor is disconnected?

Evaluation:
Submit this page only to instructor.
Name:

Country:

Company:
Date:
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Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Diagnosis trouble code (Shift control solenoid valve 1)

Objectives:

- To verify the fail-safe operation if the shift control solenoid valve is failed.

Required materials:
- AIT (AW30, AWO03 series model) training vehicle: Terracan / H-1 / SR
- Training textbook
- Hi-scan Pro with Software card

- Electrical troubleshooting manual

Application:
- AW30, AWO03 series models with TCM
- However the DTC detecting condition and fail-safe operation may be slightly different depends on the

vehicle

The time required:
- Make related DTC: 5minutes
- Answer the questions on “theme”: 5minutes

- Total: 10minutes

Procedure & Cautions:
- Connect the SCSV 1 terminal of TCM into body to make a short to ground.
- Do make short to ground under the 1G key off for protecting the circuit.
- The use of T-connector on solenoid valve connector is improper because there is no space to do it.

- Lift up the vehicle and drive.

Are you ready? Go on next page.
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Theme:
- Make the diagnosis trouble code as same as an example.
- Answer the below questions.
- DTC to be detected,
* 1% driving cycle is enough the DTC to be displayed.

Example: 1.1 DIAGHOSTIC THOUBLE CODES

PETS3 EHIFT S0L.1 ELECTRICAL

NUHBER OF BTC : 1 ITENS
|HELF | [ERAS | [ FLOW| | PART |

1) Automatic shift (1% > 2" > 3 > 4" ) is possible?
2) How about warning lamp or MIL(Engine check lamp) ?
3) Is there any shift shock?
4) Damper clutch (Lock-up) is operated?
5) Is it possible to erase the DTC even though the SCSV 1 is still grounded to body?
6) Which gear was fixed depends on the range?
D range -
2 range -
L range -
Evaluation:
Submit this page only to instructor.

Name: Company:

Country: Date:

139 Chonan Technical Service Training Center



Automatic Transmission (FR) — AISIN - (ﬁy

ACTIVITY REPORT
Ref.: HAT-FR-AW-AR12

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Diagnosis trouble code (Shift control solenoid valve 2)

Objectives:

- To verify the fail-safe operation if the shift control solenoid valve is failed.

Required materials:
- AIT (AW30, AWO03 series model) training vehicle: Terracan / H-1 / SR
- Training textbook
- Hi-scan Pro with Software card

- Electrical troubleshooting manual

Application:
- AW30, AWO03 series models with TCM
- However the DTC detecting condition and fail-safe operation may be slightly different depends on the

vehicle

The time required:
- Make related DTC: 5minutes
- Answer the questions on “theme”: 5minutes

- Total: 10minutes

Procedure & Cautions:
- Connect the SCSV 2 terminal of TCM into body to make a short to ground.
- Do make short to ground under the 1G key off for protecting the circuit.
- The use of T-connector on solenoid valve connector is improper because there is no space to do it.

- Lift up the vehicle and drive.

Are you ready? Go on next page.
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Theme:
- Make the diagnosis trouble code as same as an example.
- Answer the below questions.
- DTC to be detected,
* 1% driving cycle is enough the DTC to be displayed.

Example: 1.1 DIAGHOSTIC THOUBLE CODES

PETS3 EHIFT S0L.1 ELECTRICAL

NUHBER OF BTC : 1 ITENS
|HELF | [ERAS | [ FLOW| | PART |

1) Automatic shift (1% > 2" > 3 > 4" ) is possible?
2) How about warning lamp or MIL (Engine check lamp)?
3) Is there any shift shock?
4) Damper clutch (Lock-up) is operated?
5) Is it possible to erase the DTC even though the SCSV 2 is still grounded to body?
6) Which gear was fixed depends on the range?
D range -
2 range -
L range -
Evaluation:
Submit this page only to instructor.

Name: Company:

Country: Date:
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Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Diagnosis trouble code (Pressure control solenoid valve)

Objectives:

- To verify the fail-safe operation if the pressure control solenoid valve is failed.

Required materials:
- AIT (AW30-40LE / AWO03-1l model) training vehicle: Terracan / H-1.
- Training textbook
- Corresponding Electrical troubleshooting manual

- Hi-scan Pro with Software card

Application:
- AW30-40LE / AWO03-II model without throttle cable

The time required:
- Make related DTC: 5minutes
- Answer the questions on “theme”: 5minutes

- Total: 10minutes

Procedure & Cautions:
- Connect the PCSV terminal of TCM into body to make a short to ground.
- Do make short to ground under the 1G key off for protecting the circuit.
- The use of T-connector on solenoid valve connector is improper because there is no space to do it.

- Lift up the vehicle and drive.

Are you ready? Go on next page.
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Theme:
- Make the diagnosis trouble code as same as an example.
- Answer the below questions.
- DTC to be detected,
* 1% driving cycle is enough the DTC to be displayed.

Example: 1.1 DIAGHOSTIC THOUBLE CODES

PETS3 EHIFT S0L.1 ELECTRICAL

NUHBER OF BTC : 1 ITENS
|HELF | [ERAS | [ FLOW| | PART |

1) Automatic shift (1% > 2" > 3 > 4" ) is possible?
2) How about warning lamp or MIL (Engine check lamp)?
3) Is there any shift shock?
4) Damper clutch (Lock-up) is operated?
5) Is it possible to erase the DTC even though the PCSV is still grounded to body?
6) Which gear was fixed depends on the range?
D range -
2 range -
L range -
Evaluation:
Submit this page only to instructor.

Name: Company:

Country: Date:
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Ref.: HAT-FR-AW-AR14

Course:
Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Diagnosis trouble code (Damper clutch control solenoid valve)

Objectives:
- To verify the fail-safe operation if the damper clutch control solenoid valve is failed.

- To understand the symptom if the damper clutch is operated always.

Required materials:
- AIT (AW30, AWO03 series model) training vehicle: Terracan / H-1 / SR
- Training textbook
- Hi-scan Pro with Software card

- Electrical troubleshooting manual

Application:
- AW30, AWO03 series models with TCM
- However the DTC detecting condition and fail-safe operation may be slightly different depends on the

vehicle

The time required:
- Make related DTC: 5minutes
- Answer the questions on “theme”: 5minutes

- Total: 10minutes

Procedure & Cautions:
- Connect the DCCSV terminal of TCM into body to make a short to ground.
- Do make short to ground under the 1G key off for protecting the circuit.
- The use of T-connector on solenoid valve connector is improper because there is no space to do it.

- Lift up the vehicle and drive.

Are you ready? Go on next page.
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ACTIVITY REPORT
Ref.: HAT-FR-AW-AR14

Theme:

- Make the diagnosis trouble code as same as an example.

- Answer the below questions.

- DTC to be detected,

* N driving cycle should be satisfied. (More than 2times of automatic shift from 1% gear to 4" gear)

Example:

1.1 DIAGHOSTIC THOUBLE CODES

PET43 LOCK=UP S0L.CIR. ELECTRICAL

HUHEER OF DTC : 1 ITEHS

|HELF | [ERAS | [ FLOW| | PART |

1) Automatic shift (1> > 2" > 3 > 4" ) is possible?

2) How about warning lamp or MIL (Engine check lamp)?

3) Is there any shift shock?

4) Damper clutch (Lock-up) is operated?

5) Is it possible to erase the DTC even though the DCCSV is still grounded to body?

Evaluation:

Submit this page only to instructor.

Name:

Country:

Company:
Date:
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Course:

Automatic Transmission (FR) — AISIN - [CHASSIS_STEP2_IBT_A/T FR (AISIN)] Code : SCE

Subject:

Hydraulic line pressure

Objectives:
- To verify the line pressure specification for overdrive clutch.

- To be able to diagnose depends on the measured result.

Required materials:
- A/T (AW30 series model) training vehicle: Terracan / H-1/ SR
- Training textbook

- SST (Pressure gauge adapter), Gauge set

Application:
- AW30 series models with TCM

The time required:
- Installation of SST (Pressure gauge adapter) on the O/D clutch checking port: 15minutes
- Answer the questions on “theme”: 15minutes

- Total: 30minutes

Procedure & Cautions:

- Lift up the vehicle and install the SST(pressure gauge adapter) on the over drive clutch pressure checking
port.

- It will be helpful to disconnect the PG-A connector because the space is very poor nearby this pressure
checking port.
(After finishing installing the pressure gauge adapter, don'’t forget to reconnect PG-A connector)

- Be careful not to make the gauge hose damage due to the front propeller shaft, catalytic converter or

exhaust pipe

- Start the engine and read the gauge.

Are you ready? Go on next page.
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Theme:
- Fill out the below chart.
Range Eng. Speed Vehicle Measured \Z/alue Specificatzion Remarks
(rpm) speed (kgi’cm®) (kgi’cm®)
P, N Idle Stop -
WOT Stop -
R Idle Stop 6.2 7.2
WOT Driving -
WOT Stop 156 19 Stall test
D Idle Stop 4 4.6
(1%  3“gear)| Driving -
(4™ gear) Driving -
WOT Stop 11.7 13.2 Stall test
2 Idle Stop -
WOT Driving -
L Idle Stop -
WOT Driving -
What is the most probable cause? (Out of specification)
1) Lower than standard in D and R range both:
2) Lower than standard in D range only:
3) Lower than standard in R range only:
4) Excessive line pressure:
Evaluation:
Submit this page only to instructor.
Name: Company:
Country: Date:
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