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Toyota Tsusho Electronics (Thailand)
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TTET Company overview

Company name
Location
Date of Registration

Capital

BOI
Start of Operation
Business

Employees

Toyota Tsusho Electronics (Thailand) Co., Ltd
Thailand (Bangkok) *3omin drive from BKK International A/P
29 April 2005

32 million BHT

Toyota Tsusho Electronics Cq Ltd. 51%
Toyota Tsusho Corporation 39%

Toyota Tsusho Thailand Co, Ltd. 10%

10 May 2005

1 Oct 2005

Development of Embedded Software for Automotive
200 (193 National Staff, 7 Japanese)
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Toyota Motor Corporation ( ) 200 billion USD/320,000
Toyota Tsusho Corporation ( ) 51 billion USD/30,000
Denso Corporation ) 30 billion USD/120,000
Aisin Seiki ( ) 25 billion USD/73,000
Daihatsu Motor ( ) 17 billion USD/12,000
TOYOTA Auto Body( ) 15 billion USD/17,000
Toyota Industries Corporation ) 14 billion USD/39,000
JTEKT Corporation( ) 11 billion USD/33,000
Toyota Boshoku Corporatiolf ) 10 billion USD/28,000
Hino Motors (! ) 8.7 billion USD/25,000

Toyoda Gosef_"# ) 5 billion USD/25,000
Aichi Steel Corporation($%&' ) 1.7 billion USD/2400
Kanto Auto Works (() ) 4.4 billion/7,000
Towa Realestaté)*+ , )

Subaru, KDDI, FujitsuTEN, etc ...
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#TMEC Processing: CMOS line necTec!

& MOS process line 1s the heart of TMEC work.

18 nu

Furnace Photolithography

Metrolosv

]

3 e

Sputtering

A Driving Force for National Science and Techmology Capability



Microchip (assembly plant)

Submicron wafer fab building was left unutilizedn
1997~

\ About the size of TMC Hirose factor



& Toyota Hirose Semiconductor Plant

N

TMEC
TMEC and Submicron Plant area
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[Typical Performance Curves ]

FORWARD CURRENT vs FORWARD VOLTAGE

- To develop high performance power diode for ( \ 0 5
nextgeneration ofgreeri vehicles. g ™ /
- To develop power diodepec. : BV = 1200V g *° /
['4
=200 At, =200 ns. » » 3 /
o
E 150 /
% 100 //
TMEC diode wafer  Sawn wafer die on frame Dies in packs = 50 /
0 PR g |
0.0 5 1.0 1.5 2.0 25 3.0
. . . . . V,FORWARD VOLTAGE (V)
|TCAD Simulation & Optimization |
REVERSE CURRENT vs REVERSE VOLTAGE

Process simulation ) ) Device simulation 200
Doping profile
‘ Package on DBC module

Trap distribution
100

Explore parameter Device characteristics:
Space refineDoE IV, CV, trr ... . g .

[Electrlcal Specifications ] 50 J

0 200 400 600 800 1000 1200
/ N\ Ve Forward voltage | I =200 A 2.3 v Vi REVERSE VOLTAGE (V)
BV Breakdown voltage| L, =100uA 1100 \% t, WAVEFORMS

250

L . REVERSE CURRENT(A)

T T ; T ;
Loy Leakage current V& 500 V 0.9 A IF =200 A, \bc = 100V, -diF/dt = 400 A/us
Diffusion 200 \
Cleaning & Wet Etching Photolithography t, Revt?r:?: recovery 208 ns 150 N

2 100 \ f

o

R LR, — I, | Reverse recovery 1= 200 A, 57 A > B
current Vpc= 100V < 50 \
a0 T v J
— Q Reverse recovery “dIFdt=400 A/ s 4 c 0 e AN A Ve
Metallization m charge “\,‘/
Chemical Vapor Deposition 50 "RR
E, Turn-off energy 0.3 mJ

0 200 400 600 800 1000 1200 1400
TIME(ns)




Power Electronics: key player for energy savingistdes
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TMC/32F (M. of Education)

(MOST)
TTE/TTET
| | Power electronics Chulalopgkorn
(module, system) Univ.
Thai Institute of National Science and
Nuclear Technology Technology Agency
Devel t
(TINT) (NSTDA) evelopment contract - N
; Chiang Mai
E-beam irradiationk2010) lon implanter Uni%/.
*He cyclotron (2014 High energy beam )
*Reactor (2016) faghity
Natonal Metal and Material National Electrorfics and King Mongkut h
Technology Center Technology Center Institute of Technology
(MTEC) (NECTEC (KMITL) )
CMOQOS, power
INVERTER .
M, XRD, etc
MEMY, SENSOR GO 2
v Burapa University
Thai Micro
Electronics Center Vacuum technology -
(TMEC)
Power electronics Min of Industry (Mol)
. . 4 devices and products
Packaging companies Packaging
o Al wire bond T
Hana Semi CEl
EIC, KVElectronics , Leonics
Millennium Microtech Tecchnical SiliconCratft, et
illennium Microtec g iliconCraft, etc
collaboration ) )
SIS (MMT) Promotion of power
\ _ electronics industry
International collaboration CMOS processing

inverter for air conditoiner
solar cell, etc

IMEC( ) NTT-AT( )







Power Electronics Devices for Energy-Saving & Greemndustry
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TMEC

-6" wafer with 0.5mMm technology

-500 wafers/month capacity

EIC !

-3-5" wafers, both Open Junction @nd
GlassPassivatedrocessed Wafefs. \

Worldwide

World Power Semiconductor Market Size

Shipment Value ( Bil.USS )

power Col r
upplies igvert

e
Srome=' Y

Discrete devices

-30,000 wafer/month capacity

TINT : Carrier Lifetime Control
-Electronlrradiation

-[Cyclotron]: H, Helrradiation L L—J
QReactor]: 1620 MeV. / \ Power module
World Power Semiconductor Market

Automobile
12%
C
C 0_ r o Industrial
plie: equipment
24%

Market size in 2009 = 17.5 bill. USS

2005 2006 2007 2008 2009 2010 2011

Fstimated by Yano Research Institute Lid.

‘C v:»pli‘

LEONICS.

Eslimated by Yano Rescarch Institute Lid.

Thailand Market opportunities

Lighting market opportunity I Thailand aut tive producti I
No. of vehicle production(Unit)
Thailand's lighting market size in 2009 &IYRD

2,500,000

® Car " Motorcycle l

2,000,000

1,500,000

1,000,000

500,000

(]

Market size = 6.5 bill. Baht S R IR ARG I W s
> LS LS P A T P AP AL
FEELELE L L

Seurce : Philips Elootronics (Thailand)Co., 114, February 2010 Source : Thailand Automotive Industrial Association, I Junc 2010
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