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GROUP OVERVIEW

Core values

“ (44428) Jongga-ro 362-11, Green car Technology Center 903 Jung-gu, Ulsan, Korea
EV R&D CENTER (44428) Jongga-ro 362-11, Green car Technology Center 906 Jung-gu, Ulsan, Korea

Total sales(‘1 ) 60billion

INNOVA
-TIVE

*EV System Technology

‘Lay-out Technology
Core Technique

*EV Manufacturing Technology

*Traction Module, Driving Module Design
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Through Passion ,Innovation, Creativity TMM
corporation is becoming very important company in
Ulsan Korea especially in business field concerned
with Micro size EV and 1ton truck EV. To become a
leade of‘ micro sued EV, TMM contmuefs to puzneer EY
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Electric Vehicle
- Electric Vehicle development \TLANTI
- Micro-size Electric Vehicle
- Electric Truck
- Power train module

» Main business ’ //f/,/,

Automobile components u/a 05‘11
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2010.11 2012.12 2013.08 2018.03 2018.05 2018.06 2018.07 2019 2020.05
Modify EV Develope 1ton Establishe  Micro EV Established Certified EV Proto EV TMM is incorporated as a
EV d BTMM kick off EV R&D prod Develop bsidiary of WOOSU AMS
Center
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BUSINESS DIVISION
Planning

2019 ~ 2020

» DO » “Motorcycle (Under 100cc)

Experts Recruitment : Development and Sales

VCU Design Engineers
EV System Layout Engineers >

Motor/Inverter Design =Micro Electric Mobility Development, Integrated
Engineers Sales, and Export Check E-\ehicle
DO | Micro Electric Cargo Development > > COmpanv
Performaned in National and Sales
Research Project :
Development of Micro .
Electric Mobility EV module =110kW Motor/ Inverter
» DO » Industry Development/ Sales
[traction = 10KW Motor/ Inverter
modulel Development/Sales
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LECTRIC VEHICLE DEVELOPMENT

Micro EV on developing

- Max speed: 80km/h

- Travel Distance: 100Km b
- Grade ability: 25% RN
- Size: 2725*1486*1557 u

U g zen aesgt
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20,6238 5“"

« Joint development with Ulsan city, Ulsan Techno park

oJ g4aa=nz »
Wl 248 ‘171!}"*21 7I’H§'_n.§l 22

1ton Electric Truck
- Max speed: 110km/h
- Travel Distance: 120Km AN
- Grade ability: 25%

‘ * Developed 1ton electric truck in 2017 ULSAN
' H—Lk « Supplied to Ulsan Techno Park W]
Pamiamd  * Equipped in-house-developed motor

SM 'ABMT|X} N BB ASS 3 - produce 1ton electric truck in 2018 gt
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Avante EV

- Max speed: 120km/h
- Travel Distance: 120Km
- Grade ability: 25%

* Modify - Developed EV Avante in 2011 g'ﬁaﬁ‘

* Supplied to Ulsan Techno Park
J Eazena

Morning EV
- Max speed: 120km/h

S e - ‘ - Travel Distance: 120Km

- Grade ability: 25%

* Developed remodeled EV Morning in 2010 £R/
* Supplied to Jeju island

4

,“‘/ « Supplied to Ulsan Techno Park JiLza
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LECTRIC VEHICLE PARTS DEVELOPMENT

_Hilines

i~

icro otor : Compressor
- Capa & efficiency 20KW, module Traction Motor lnverter ‘ o Pwkw
- Capa & efficiency : 15KW, 95% - Embedded motor - Max Output: 110kW - Output: 120kW " SR ffici . 95%
RPR - 6000 oy e "'agﬁi?bmty Evaluation - Motor Bl - Motor Efficiency: 96% ' m°t°’ Efficen ey
- : rpm - . - : : : - Network: CAN 2.0 - MaxiRIgS
~ PM motor - Operating temp : -40°C ~ 500hr Ma Bl o 100,000/45,000rpm
- Natural air-cooled 125°C - System Capacity: 110kw
- Natural air-cooled

+ Joint Development

project . « Variable Pressure,
- Rotor patent ; . With UlsanTechnoPark RE-EV Government Task RE-EV Government Task PEMFC R&D
application registered B encenfiacian + Joint Development + Joint Development

pplica 9 heat patent application - Developed the first PM- project project * Joint Development

* Housing patent registered type . i project
application registered traction motor(100kW) With UlsanTechnoPark With UlsanTechnoPark with HMC

in Korea

J
) _a~v. -
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LECTRIC VEHICLE PARTS DEVELOPMENT

Max power capacity 110kW

MaXT%frfgﬂg“CV’ 95%, 330Nm

Max RPM 11,000rpm

Gear ratio 9.486

Cooling Method Watercooling

Assemble Structure Hollow spline

Electromagnetic field analysis

. 350 - o] 120
Parameter gure /A\ i ~ orgue Mm
I_ _I 300 I\ Power Kw
y - 100
Max. Power 110 kw =l e / \
EENY U ds 250
| | - 80

Max. Torque 330 Nm : W

200
/ \ - 60

150
/ \ - a0

100

Speed (Base / Max.) | 3,180/11,000 rpm

residual voltage

(Constant torque / 270/300 Ve / Bl
Constant power) . - 20
Current density (Max) 25N A/mm?
O T T T T T 0
e} 2000 4000 6000 8000 10000 12000
Pole / Slot 8/48 -
L.
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LECTRIC VEHICLE PARTS DEVELOPMENT

Max power capacity 110kW

MaXT%frf(ilfilig"CV' 95%, 330Nm

Max RPM 11,500rpm

Gear ratio 9.719
‘ Cooling Method Watercooling
Assemble Structure Hollow spline

Electromagnetic field analysis

Parameter gure _/.:Ats\_
/1 N
Max. Power 110 kw J-;’ \1- “““““““““
‘,‘\ ,
el | ]
Max. Torque 330 Nm TN 2T ] aa
i g 250 - E
Speed (Base / Max.) 3,180/11,500 rpm R R D 0 g
[ S0 B
residual voltage = 150 w =
(Constant torque / 270/300 Vdc 100 an
Constant power) 50 11|
10
Current density (Max) 21.9 A/mm? o . . . ; 95.493Nm (@11.500mp m} L g
0 1000 2000 3000 4000 S000 5000 TOO0 S000 S000 10000 11000
Pole / Slot 8/48 = ‘ Spesd [rpm]
—— 3

© TMM 2018. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution,

as well as in the event of applications for industrial property rights. BUILD THE BETTER FUTURE OF MOBILITY, WOOSU TMM CO., Ltd g



LECTRIC VEHICLE PARTS DEVELOPMENT

Max power capacity 15kW

Max efficiency, Torque 95%, 65NmM

Max RPM 6,000rpm

" Gear ratio 8.61

Cooling Method Air natural cooling

Assemble Structure Spline

Electromagnetic field analysis

Targue

Parameter gure b
ower
Max. Power 15 kw

Max. Torque 65 Nm 12
10 %
Speed (Base / Max.) 2,200/6,000 rpm o &
residual voltage 6

(Constant torque / 60/65 Vdc L4

Constant power) .

Current density (Max) 7.875 A/mm? : 0

2,200 5,600 6,000
Speed
Pole / Slot 4/36 . peed [rpm]
e
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LECTRIC VEHICLE PARTS DEVELOPMENT

elo

RS

Electromagnetic field analysis

Max power capacity

19kW

Max efficiency, Torque

95%, 65Nm

Max RPM

6.600rpm

Gear ratio

9.61

Cooling Method

Air natural cooling

Assemble Structure

Parameter gure
Max. Power 15 kW
Max. Torque 65 Nm
Speed (Base / Max.) 2,200/6,600 rpm
residual voltage
(Constant torque / 60/65 Ve
Constant power)
Current density (Max) 7.875 A/mm?
Pole / Slot 4/36 =
—
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Power [kW]

Speed [rpm]

3,600 6,600
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LECTRIC VEHICLE PARTS DEVELOPMENT
Development field

Motor production line Inverter production line Car assembly line

I

E pimses  Preparing

LD
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EY TECHNOLOGY

+ EV performance-design technology - Center of gravity design technology
 EV Wiring Harness Assembly - Driving module Lay—-out design
- CAN system - Hardness design

; 50 y ‘ &)
<Micro EV electrical system > EV system design W R P e -*'»:
<Micro EV Lay-out Design>

- Small quantity production Electromagnetic field analysis
« Mass production motor design, inverter design

+ Remodeled vehicle production EV PRODUCTION

Power train module

design&analysis

<110KW Traction Module> <9KW hydrogen car compressor>
<Remodel 1Ton EV>
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ERTIFICATION

MINISTRY OF LAND

Permission to make micro size, small size Tw

@

o-wheeled Vehicle

MINISTRY OF SCIENCEAN | oo
D ICT (MSIT)

R&D Center CERITIFICATION

— 1 § v L]
I(oita . Q W @PRELS

© TMM 2018. All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution,
as well as in the event of applications for industrial property rights.

nEaEEn

—E

MINISTRY OF LAND

Permission to make micro size,
small size, mid size Sedan,
Commercial Vehicle, Truck
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i Certification and Awards
=

Use Scene N

i “wensmae M INNOvative Features
it ) |

Current system Urban Concept

Why Urban?

‘Urban' Is @ compact size 3D printed 2 seater EV for 2020.
Targeting urban youngsters, it gives smart & innovative driving
experience. Costing only 58800, it is an affordable price.

The ‘Urban’ is environmentally clean and reduces fraffic
problems through its compact size. The adjustable dashboard
& plastic foam monobody seat greatly simplifies the structure.
Also, use of polycarbonate & 3D printed materials without steel
makes it very light.

VSteoing wheel  25eal

Butterfly Door

1. Openness

Eventhough the car is small, users
through whole fransparent door,
Also, the door get higher space efficiency

2. Space Efficiency

‘Butterfly door' get higer space efficiency than e:

SN ing
" S m a rty Also, user can store suitcase and bags under the seatg

it is small and light, fraveling further
on a single charge. A smart choice
for youngsters.

Rear wheel
Drive Motor

Lithium Battery

Details
Max Speed 120km/h

Concepf Smarty Dynamic yet Elegant Y 4

Dyn q mic Plastic foam mono-body seat
Urban's front graphic resembles that of

a hero’s mask. The driver becomes a
hero behind the wheel.

Seat Customization!

INTERNATIONAL DESIGN
EXCELLENCE AWARDS

3. Easy to 3D Print

This mehility is optimized to 3D print by designing
plastic foam mo ly seot and sectional exierior.
User can easily customize their seat!

2019 Finalist

Elegant

Youngsters desire that poetic 4. S“ Y l ple G nd S
elegance, like the fluttering wings I Yo oge s SEGE Urban
of a butterfly. Allusers need fo drive is jus

their smart phone.
Through smartphone mirroring,
the mobility navigates, calls
and connects all the things.

futomative & Transportation

Oesigned by Yun woo Jeong, Kyo-hwe Goo, Ga-eul Han, Cho-eun Park & Seurg:-
Foon Lee of Disegnar3, UNIST

On L, 0SA Chris Unemadan, B5A
1DSA Soad Char, 2010-2020 1DSA Exccuive Drector

Smart Mirroring! i ! %ﬂ;— f ;:‘,,/\-
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of future automotive



