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General information

This newly developed automatic transmission is a light and compact transmission for FF type small
vehicles and provides smooth operation, swift driving, and improved fuel consumption. Its
electronically-controlled shift point and shift oil pressure have resulted in delicate gear change control
for various driving factors such as throttle position and vehicle speed. Thus, smooth driving at all
speeds has been realized.

A symmetrical three-element, single-stage, two-phase torque converter is employed. The transmission
consists of 2 single planetary gears, 3 sets of disc clutches, 1 set of disc brakes, 1 set of band brakes, 1
set of one-way clutches, etc.

The number of planetary gears, one-way clutches, and disc brakes is 1 set fewer than the conventional
transmission, which improves efficiency.




Specifications

ltem Data Remarks
Classification 0.8L Gasoline
Vehicle name MATIZ M150
Frimary destination Korea
Vehicle Driving system FF 2WD
data Vehicle type WAGON TYPE
Tire size m 0.258
GVW kg 1168
Engine type 0.8L MPI
Displacement L 0.796
Engine Maximum speed {(km/h) 128
data Maximum torque N.mirpm 68.6/4600
Maximum power kwirpm 37.5/5900
Engine idling speead Fpm 950 {(£50}
AIT Loading angle ® 0
loading
condition | ©round clearance iyl 150
AIT type 4-forward speif:naelt'lad ,-;: ;i;?'faﬁe speed, with
Type o186 three-point boss, with lock-up control
- (3-element, 1-step 2 phasa)
4 E ts 1.92
52 1 uNmirpm? 7.3
“ Lock-up engagement shift 4th gear only (3rd gear lock-up is operational
position only during O/D-0OFF)
Ol pump _ _Tn_.rpa Tmchu_id ail Frur'np
Driving system Engine drive
— LOWIC B Control element
; @ HI'C 3 Multi-disc type clutch
ﬂ % REV/C 2 Band brake :15 :::5
=0 LE&R/B B Multi-disc type brake:1 set
Servo size 56-35 One-way clutch 1 st
AIT data < OPG teeth 38
a IDL teeth 50
= RDCN teeth 19
g FINAL teeth 68
E Primary reduction ratio 1.316 IDL/OPG
Final reduction ratio 3.579 FINAL/RDCN
if 4.708
1st 2.914 Fr-Sun teeth=28
2 2nd 1.525 Rr-Sun teeth=35
: T a2
& 4th 0.725 Fr-INT teeth=74
Rev 2 647 Rr-INT teeth=67

Lubricating system

Forced oil delivery from oil pump

Cooling system

AT case built-in oil cooler: water cooling

ATF

MaticD : ESS0O JWS3314=2:1




Powerflow mechanism

Planetary gear unit

Planetary gear unit shifts the gear position to forward, reverse, or neutral while driving.
The unit consists of a sun gear, a planetary carrier, and an internal gear. The different engagement
patterns of this unit installed in the front and rear operate when driving forward, backward, and shifting.

1. Sun gear

2. Pinion gear

3. Internal gear

4. Planetary carrier

2

L1 When the sun gear is locked, rotation speed
of planetary carrier is slower than that of

internal gear.

[T When the planetary carrier is locked, rotation
speed of sun gear is faster than that of
internal gear, and they rotate in the reverse

direction.

1 When the internal gear is locked, rotation
speed of sun gear is faster than that of

planetary carrier.

00002

Clutches and brakes

To shift gears via the planetary gear unit, clutches and brakes are used to engage and lock the

components of the front and the rear.

Clutches and brakes, except the one-way clutch, are operated by oil pressure switched by the valve
body, the shift valve, and the solenoid valve.

Operating conditions

Loweton | roverse | Highouon | Reverse | 24bmske | L
Shift position brake clutch
P
R o o
M
4th gear “ “
3rd gear ':' =
2nd gear “ a
1st gear ("D", “2" range) o *o

1st gear ("L" range)

*:Operative while accelerating only




Low clutch
The low clutch causes an engagement between the rear internal gear and the front planetary carrier.

Low & reverse brake

The low & reverse brake locks the front planetary carrier in reverse gear in the “R" range when the
vehicle is moving backward. Other the brake operates in 1st gear in the “L" range with the low clutch
because of locking the rear internal gear.

It operates to obtain engine brake in the “L" range.

High clutch

The high clutch causes an engagement between the front planetary carrier and the input shaft. It
operates in 3rd and 4th gears.

Reverse clutch

The reverse clutch causes an engagement between the front sun gear and the input shaft. It operates
with the low & reverse brake when the vehicle is moving backward.

Low one-way clutch

The low one-way clutch prevents reverse rotation of the front carrier and the rear internal gear with low
clutch. It operates mechanically without being operated by oil pressure.

When the front carrier and the rear internal gear with low clutch rotate clockwise, even if engine brake is
desirable, engine brake does not occur.

2-4 brake and brake servo

The 2-4 brake and brake servo lock the front sun gear. They operate in 2nd and 4th gears.
Operation is via the 2-4 brake servo. Line pressure is applied to the engagement and release sides.
The brake operates when line pressure is applied to the engagement side only.
The 2-4 brake does not operate when line pressure is applied to both the engagement and release
sides.

Lock-up clutch

The lock-up clutch is employed inside the torque converter to lock up when creation conditions are met
in 3rd and 4th gears.

nllelﬂq-- -

7

- - - "_ - = - .
Low clutch a. Front sun gear / / / / | |

1.
2. Low and reverse brake  b. Front carrier 5 3
3. High clutch . Front internal gear
4. Reverse clutch d. Rear sun gear
5. Low one-way clutch e. Rear carrier
6. 2-4 brake f. Rear internal gear
g. Input shaft

h. Output gear 00003




Powerflow functions

1st gear (“L” range)
Operational clutch

Low clutch : engages the rear internal gear with the front carrier
Low & reverse brake : locks the front carrier

Input and output
Input . Rear sun gear
Qutput . Rear carrier

Rotating conditions of the gear and carrier

Front Rear
Input rotation : ngopm | Internal gear Rﬂtat?ﬁ_:;ﬁ%kw'se Locked (stationary)
. ) Locked Rotates clockwise
Qutput rotation:n.rpm Carrier (stationary) (nerpm)
Rotates .
NgINe Sun gear counterclockwise Rmat?: ;:l::.rnc;kwme
(Nsrpm) P

n. [0 n. indicates that output rotation has been reduced compared to input rotation.
Engine brake occurs because the low clutch and the low & reverse brake are engaged.

1st gear ("D” and “2” ranges)

The operational clutch, input and output, and rotating conditions of each gear and carrier are almost the
same as those in the "L" range. However, since the low & reverse brake is not operating, the rear
internal gear is locked only against counterclockwise rotation by the one-way clutch, and can rotate
clockwise.

Even if engine brake is desirable, the rear internal gear is allowed to rotate clockwise. Therefore, engine
brake does not occur,

Low & reverse brake

One-way clutch

Low clutch

ﬁl}';,@,ﬁ

I'. & -'l

. Input shaft (rear sun gear)
. Front internal gear

. Front carrier

. Front sun gear

. Rear internal gear

. Rear carrier

o A
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2nd gear

ns[ ' ng indicates that output rotation has been reduced compared to input rotation.

In 1st gear operation, the front carrier is locked and the front sun gear rotates counterclockwise.
However, in 2nd gear operation, the front sun gear is locked and the front carrier rotates clockwise.
Therefore, the front internal gear rotates faster than in 1st gear, and output rotation in 2nd gear
becomes faster than the rotation in 1st gear.

Operational brake and clutch Front Rear Input  : Rear sun gear
L iuteh: h Internal Rotates clockwise Rotates clockwise Output : Rear carrier
ow clutch: gl:gag?st & rel?r: " | gear (Nipm) (nrpm)
#un;nrfar?iz?r Wi © Carrier Rotates clockwise Rotates clockwise Input revolution  : ngpm
{Nerprm) (nerprm)
2-4 brake: locks the front sun gear Sun gear Locked (stationary) Rotates clockwise Output revolution :napm
(nyrpm)
2-4 brake
Low clutch - B :
/ 2 3 4 _.":
."-Il K .#"
_.I'll
7

5 B
1. Input shaft (rear sun gear) 4. Front sun gear
2. Front internal gear 5. Rear internal gear
3. Front camier 6. Rear camier 00005

3rd gear

In 3rd gear, the rotations of the rear sun gear and the rear internal gear are the same, which means the
rear planetary unit rotates as a unit and n,=n=n.. Therefore, the input and output axes are linked
directly.

Operational brake and clutch Front Rear Input : Rear sun gear
internal qear Rotates clockwise | Rotates clockwise Output - Rear carrier

Low clutch: engages the rear intemal ° (Mirpm) {mjrpm) '

gear with the front carrier , Rotates clockwise | Rotates clockwise .

Carrier Input revolution : nrpm
(Merpm) (n.rpmy)

High clutch: engages the front carrier : _—

with the input shaft Sun gear Rotates clockwise (ngrpm) Output revolution: n.rpm

2 Ng =N = Ne

o L= Low clutch
L /

(-
i DEN

"'Ef.l.'-ﬁ.l".r.

i
T

5 & High clutch

1. Input shaft (rear sun gear) 4, Front sun gear
2. Front internal gear 5. Rear internal gear

3. Front carrier 6. Rear carrier 00006




4th gear

In 4th gear, the front sun gear is locked and the front carrier rotates. The front internal gear rotates
faster than the front carrier. Therefore, output rotation is faster than input rotation.

Operational brake and clutch Front Rear Input : Front carrier
High clutch : engages the front Internal Rotates clockwise Rotates clockwise | Output: Front internal
L : gear {N;rpm) (nirpm)
carrier with the input Rotates clockwise Rotates clockwise gear
haft Carrier ' '
= (N.rpm) (nrpm) Input revolution  : N;
2-4 brake : locks the front sun . Rotates clockwise | Cutput revolution N
Sun gear Locked (stationa
gear 9 - L_L ) (nsrpm) No N
2 3 4
e - 2-4 brake
l
T 7
A4 L0
/
= a
|
High clutch
1. Input shaft (rear sun gear) 4. Front sun gear
2. Front internal gear 5. Rear internal gear
3. Front carrier 6. Rear carrier 00007
Reverse

In the "R" range, the front carrier is locked and the front sun gear rotates clockwise. The front internal
gear rotates counterclockwise. Therefore, the output axis rotates counterclockwise, and the vehicle
moves backward.

Front Rear Input : Front sun gear
Operational brake and clutch Rotates Rotates Output: Front internal
Internal . . '
Low & reverse brake oar counterclockwise counterclockwise gear
 locks the front carrier g (Mrpm) (nrpm) .
Reverse cutch Rotates Input revolution N,
: engages the front sun gear Carrer Laned counterclockwise Cutput revelution @ N,
with the input shaft (stationary) (nerpm) NN
Sun gear Rotates clockwise (N.=n,rpm) 0 n

Low & reverse brake

2 3 4 Reverse clutch

titre [
A

...... ' - | e

5 [+
1. Input shaft (rear sun gear) 4. Front sun gear
2. Front internal gear 5. Rear internal gear

3. Front carrier 6. Rear carrier 00008



Qil pressure mechanism
Valve body

The valve body delivers oil pump discharge pressure to the clutches and brakes.

The valve body consists of a manual valve which delivers basic oil pressure, shift valves which switch
the oil pressure circuit to the clutches and brakes, a pressure regulator valve which regulates line
pressure, and accumulators which practice smooth shift shock.

In the valve body, there are oil circuits. Shift valves are operated by the shift solenoid valves.

Valve name Function

Pressure regulator valve Regulates oil pump discharge pressure to the set pressure.

Manual valve Delivers line pressure directory by select lever.

Pilot valve Holds oil pressure steady which fluctuates according to driving
conditions.

Pressure modifier valve Regulates pilot pressure applied to pressure regulator valve.

Line pressure solenoid valve | Regulates pilot pressure applied to pressure modifier valve.

Line pressure relief valve Prevents line pressure applied to manual valve from increasing
above the allowable value.

Shift valve A switches line pressure applied to shift valve B and the engagement
side of 2-4 brake servo.

Shift valve B Switches line pressure applied to each of the clutch and brake.

Shift solenoid valve A Operates shift valve A.

Shift solenoid valve B Operates shift valve B,

Servo release timing valve Adjusts timing to switch the release side of 2-4 brake servo to low
clutch or high clutch.

Accumulator control valve Regulates line pressure applied to each accumulator.

Lock-up control valve Regulates oil pressure applied to both engagement and release
sides of lock-up clutch.

Lock-up solenoid Regulates pilot pressure applied to lock-up control valve,

Valves and solenoids

Pressure regulator valve

The pressure regulator valve regulates the oil pump discharge pressure to the set pressure.

AT fluid for which oil pressure has been regulated lubricates the rotating parts, the torque converter and
the inside of the valve.

The oil pressure changes in response to the driving range and throttle position.

Manual valve
The manual valve delivers the line pressure directly via the select lever.

Pilot valve
The pilot valve holds the oil pressure steady which
1 fluctuates according to driving conditions.

The oil pressure which has passed through this valve
lne ﬁ.uﬁaerru:i f"_:- ?H | is called the pilot pressure. It is delivered through
pressure " | pijgt 2 Line pressure solencid. each of the solenoid valves to the operation side of

valve the shift valves and the pressure modifier valve.
—s Drain
00009




Pressune
Pilot —et modifier

pressure

|
Filot pressure

Maodifier
valve | pressure

from (line pressure solenoid)

Pressure regulator
Accumulabor confrol

00010

Shift valve A

Pressure modifier valve

The pressure modifier valve is operated via pilot
pressure which is itself regulated by the line pressure
solenoid valve.

The oil pressure which has passed through this valve
is called the modifier pressure. The modifier pressure
operates the pressure regulator valve and the
accumulator control valve. Thus, the line pressure
changes in response to driving conditions.

Shift valve A switches the line pressure applied to shift valve B and the line pressure applied to the
engagement side of the 2-4 brake servo. This valve is operated by switching the pilot pressure.
Switching the pilot pressure is controlled by shift solenoid valve A,

Shift valve B

Shift valve B switches the line pressure applied to each clutch and brake, and the pilot pressure applied
to the neutral shift valve and the lock-up control valve. This valve is operated by switching the pilot

pressure.

Switching the pilot pressure is controlled by the shift solenoid valve B.

Manual valve
DIEID @
].-
Low & reverse D] 2 | Shift solenoid A Shift solenoid B
brake = 3. ON: 1-2 OM: A-D
. Shift Shift 3-Close B-F
High clutch q.__E'. valve ; val':'a 'i"_h ﬁ:d brake E?rv;r a7 C-Close
gagement side :
B A 5-Close E-Drain
Low cluteh a—  F | 6 6-Drain
_,l_ OFF: 1— EI‘DE’B OFF : A-Close
Drain Drain 2-Drain B-E
l 3.7 C-F
4-Close D-Drain
Shift solenoid B Shift solenoid A -6 00011

Shift solenoid valve A

Shift solenoid valve A controls the pilot pressure which operates shift valve A.
ON opens the valve for the pilot pressure; OFF closes it.

Shift solenoid valve B

Shift solenocid valve B controls the pilot pressure which operates shift valve B.
ON opens the valve for the pilot pressure; OFF closes it.

ON Pirot pressure

Pilot pressure
OFF

X
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High clutch
L
Low clutch
! _,L
1| &
a2
o® |3 24brake
o servo releas
2| 22
& E
From shift valve T
00013

Filot pressure
st Pressure modifier valve

00014

-2 accumulator
nvo release accumulator

Line

pressure Accumulator control

l prassure l

Low clutch accumulator

M 0

[—-I-

=

Accumulator Line pressure
control pressure

00015

Line .

pressure

Modifier pressure

—-T—- To each accumulator

Accumulator control pressure

Accumulator
ondrol valve

=

D001EG

Servo release timing valve

The servo release timing valve adjusts the timing for
applying the line pressure to the release side of the
2-4 brake servo to the same as that of the timing for
applying the line pressure to the low clutch and the
high clutch when shifting from 2nd gear to 3rd or from
4th gear to 3rd gear.

When oil pressure is applied to only 1, 2-3 are ocpen
and 1 is closed.

When oil pressure is applied to only 2, 1-3 are open
and 2 is closed.

When oil pressure is applied to 1 and 2, 1-3 are open
and oil pressure is applied to the release side of the
2-4 brake servo.

Line pressure solenoid valve

The line pressure solenoid valve regulates the pilot
pressure applied to the pressure modifier valve in
response to the throttle position.

Operation of the valve is duty-controlled.

Accumulator

This valve prevents an abnormal line pressure rise
from being applied to each brake and clutch.

The oil pressure rise is controlled by the line pressure
(back pressure) applied by the accumulator control
valve.

Accumulator control valve

The accumulator control valve regulates the line
pressure (back pressure) applied to each
accumulator.

This valve is operated via the pilot pressure regulated
by the pressure modifier valve.



Lock-up solenoid valve

The lock-up solenoid valve regulates the pilot pressure which operates the lock-up control valve during
lock-up.

Operation of the valve is duty-controlled.

Lock-up control valve

The lock-up control valve controls oil pressure applied to the lock-up clutch in the torque converter by
means of pilot pressure regulated by the lock-up solenoid.

Lubrication Torque converter

S

T

x -
Lock-up control valve Shift I';Hlve

I'l |
|
4 _
. Lock-up solenoid
Line pressure
Ky

3

[t

o

=

} Pilot pressure

00017

Neutral control valve
1 | Low clutch The neutral control valve absorbs fluctuation of line
- I pressure applied to the low clutch.
From shift valve B
] [=T
_ ]

=]

1

—— Modifier pressure
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Oil pressure circuit

To shift gears, two types of oil pressure, line pressure and pilot pressure, are used.
Line pressure which operates cluiches and brakes is controlled by the manual valve and shift valves A

and B.

Pilot pressure which is line pressure regulated by the pilot valve operates shift valves A and B and the
lock-up control valve. It is controlled by shift solenoid valves A and B and the lock-up solenoid.

Line pressure is regulated by the pressure regulator valve in response to the pressure modifier valve
(throttle position) and the manual valve (selector lever position). For control details, refer to the sections
on the pressure regulator valve, pressure modifier valve and manual valve in "Valves and solenoids.”

R Ei m -ﬂ{m Manual valve
—_ Line pressure
Oran | Shift vaive P
| A
b ; !
F SR SN [O— / S Shift solencid A f;'lfe
ISolenoid d Solenoid .
ON OFF Line pressure
solenoid
Pressure ‘
modifier valve
Shift valve
B
--------------------------- E Shift solencid B |—
Solenoid
QFF
Pressure regulator Accumulator control
valve valve

‘ Shift solencid

Servo
— release o — 15t gear :__j D
timing
valve 2nd gear| X O
drdgear| X ¥ | O---0ON
l dthgear | % % ---OFF
Reverse Low & reverse High clulch 2-4 brake servo 2-4 brake servo  Low clutch
clutch brake release side engagement side
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1st gear (“L” range)
Line pressure
Manual valve ———= Shift valve A

— Shift valve B >| L ow clutch |

— |Low & reverse brake

Pilot pressure
Pressure regulator valve —=* Pilot valve T Shift solenoid valve A (ON) —= | Shift valve A

—> Shift solenoid valve B (ON) —> | Shift valve B

Since shift solenoid valves A and B are ON, pilot pressure operates the shift valves A and B.
Since the manual valve is positioned for the “L" range, oil pressure which has passed through shift

valves A and B is applied to the low & reverse brake.
Therefore, line pressure passes through the manual valve and shift valves A and B, and then operates
the low clutch and the low & reverse brake. Since the low & reverse brake is operated, engine brake

occurs when the accelerator pedal is released.



1st gear (“L” range)

@

-_. 2-4 brake engagoment

Lime pressune reliel vl

[tl 2-4 brake ralease
|
| - ,JL 3
|
JE i LT e —
@;“'TILL - =2 r
= — " - — — — — [l
Torque Tarcusa Low & Lo High Revarss
comvartar convartar raverss cluteh cluteh clubch
{Lock-up release) (Lock-ugp brake
engagement)
Fraar
Feart
it
Onl
CoHar
MaLral
Low clutch  []ah
accumulater Hwalva
Maitral
3 X
S X
Lock-up canirol
viheg
Tongue
convartar Lock-up sobenoid
raliat valve
X
X
Lira
Lane
i
Piket valkeo
Shift solengid B H Shift solengid A |
requalor I
reguialar %
valve E;g;ﬁa Il Manual valve
” accumulalor X
X
X Fressurg il
maodilier
vahna
X
Discharge Accumiylator m Line pressure
—— contral valve | *

w Torqua converter
applying pressure
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1st gear (“D” and ”2” ranges)
Line pressure
Manual valve ——= Shift valve B = |Low clutch

Pilot pressure
Pressure regulator valve —» Pilot valve ———> Shift solenoid valve A (ON) ———»|Shift valve A

— Shift solenoid valve B (ON) —=> | Shift valve B

Since shift solenoid valves A and B are ON, pilot pressure operates shift valves A and B.

Therefore, line pressure passes through the manual valve and shift valves A and B, and then operates
the low clutch.

Unlike in the case of “L" range, the low & reverse brake does not operate and the rear internal gear
engaged to the front carrier by the low clutch is locked only against counterclockwise rotation by the low
one-way clutch; however, it can rotate clockwise. Therefore, engine brake does not occur when the
accelerator pedal is released.



1st gear (“D” and ”2” ranges)

i.._f..' —

I' b [
—] = .= =1k Ir

) T

'_

1T i - 1) v —% - —

U — =
Torque Torgue Low & 1 Low High || ] Reverse
Comverter conwverier revErSE || clutch clutch cluteh
{Lock-up release) (Lock-up brake | |

engagemanl) — L

]

Fear '
Jdbrcaion ;

Frord i—_ :

N | —
ol Sarva |
conlar raI-E:a,.a.a E— —
Mautral '-"";'IF‘EQ
Low Eluleh &b wp
aceumuialsr |lyvahs 1-2 accumulalor
= autra
aIf- canirgl vahea ]
s X i = ||:n'-||
) [1
= ~ L Shilt
Lock-up control vqho B ‘ Shill valva A
vake | |
| I {
(L
| %
Torque Lock-up solenoid X L
convertar « —]
reliel valve "
L X3
L -
| =
® ._I__.r
Line E ’3
PreSSLIrE
ol
Pilat vahm
Frsaaifm E ..-'nnq‘l 5|‘Iiﬁ Eiﬂlﬁﬂﬂid E' Ehiﬁ EI:I-|EH'I'I:I'id |'!||
reqgulator vakae : |
X Throltla
pressuret 3% 2 1 ¢ Manual valve
IL X accumulator ® | %
X Pressure i
modifier j . Tl —-_——_. !
Accumulator —
conlrol valve p Eeiee Line pressute
H m FiEaE Pilat pressure

Line preasure relie! vale

M Thraoltke pressure
TESE Torque converter

applying pressure
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