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Toyota Tsusho Electronics (Thailand)
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�������� Company name Company name Toyota Tsusho Electronics (Thailand) Co., LtdToyota Tsusho Electronics (Thailand) Co., Ltd

�������� LocationLocation Thailand (Bangkok) Thailand (Bangkok) *30min drive from BKK International A/P*30min drive from BKK International A/P

�������� Date of RegistrationDate of Registration 29 April 200529 April 2005

�������� CapitalCapital 32 million BHT  32 million BHT  

Toyota Tsusho Electronics CoToyota Tsusho Electronics Co.,., Ltd.      Ltd.      51%51%
Toyota Tsusho CorporationToyota Tsusho Corporation 39%         39%         

Toyota Tsusho Thailand CoToyota Tsusho Thailand Co.,., Ltd. Ltd. 10%10%

�������� BOIBOI 10 May 2005 10 May 2005 

�������� Start of Operation Start of Operation 1 Oct 2005 1 Oct 2005 

�������� Business Business Development of Embedded Software for AutomotiveDevelopment of Embedded Software for Automotive

�������� EmployeesEmployees 200 (193 National Staff, 7 Japanese)200 (193 National Staff, 7 Japanese)

TTET Company overview TTET Company overview 
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About Toyota Group About Toyota Group 

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 Corporation(������������ �������� ) 10 billion USD/28,000

Hino Motors ( !��� !��� !��� !��� ) 8.7 billion USD/25,000

Toyoda Gosei(��"#��"#��"#��"# ) 5 billion USD/25,000

Aichi Steel Corporation($%&'$%&'$%&'$%&' ) 1.7 billion USD/2400

Kanto Auto Works(()�����()�����()�����()����� ) 4.4 billion/7,000

Towa Realestate()*+�,)*+�,)*+�,)*+�, ) 

Subaru, KDDI, FujitsuTEN, etc …
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TMEC

About the size of TMC Hirose factory

Submicron wafer fab building was left unutilized since 
1997~

Microchip (assembly plant)

50
0m

���������	��	
��
�

����	
���
��
������������	��	
��
�

����	
���
��
������������	��	
��
�

����	
���
��
������������	��	
��
�

����	
���
��
���



TMEC
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�������������� ������ ��������
Toyota Hirose Semiconductor Plant

TMEC �	�	�	�	 
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TMEC and Submicron Plant area
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Background

• �������	
���
����������
��������
��������������������������  ��!""#$

��%	&'	���%%�����(��&���)
�&����(&*
�����&����(&*
(�+����!""�,���-�
�*+%���.�&*��/0123�425672�)%����
����*
�������

��8�9����(9:(&*����-�
�;�&*���(���<����&=-&������>��?@�>���A>�BCDC>�E

� !""F,��$�!"�",G����
��������H;�(�����I8
.9J(��/0123�46042�I8�;�+����	
����I8
%%�������.9J(���	
�&*
�
��&��%�<;��
�

� !"�",GK�����������L%%�������H�	M�N?@�/0123�46042�&*
�*�OP���9M	�&*���&;��9�)%�����������	(�%�
I8
������H�	M)��I(�Q	�.�P	Q�R-�
�+���*)
%����
(�S%

� !"�",#�$�%	&'	��9���������&*
-&��������S
%�8(T
�&*
��&���S%�(��������46042��)
�M�������UV(&*
����
��I8

��	�%OM��8�����/0123�2W27X30D67Y�&*
��&��I8
��	�Z�(����%��9��%OM��8�����L�(MR���[322D�2W27X30D67Y�I(
����&=

� !"�",\�K����*����������R��I8
��������](8(;����(�	�9��/0123�46042�I8�;��;��

TMEC Power Diode Project
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III. Wafer FabricationIII. Wafer Fabrication

IV. Diode Wafer & Packaging

V. Electrical CharacteristicsV. Electrical Characteristics

SYMBOLSYMBOL PARAMETERPARAMETER TEST CONDITIONSTEST CONDITIONS RATINGSRATINGS UNITUNIT

VVFF Forward voltageForward voltage IIFF = 200 A= 200 A 2.32.3 VV

BVBV Breakdown voltageBreakdown voltage LLakak=100uA=100uA 11001100 VV

LLakak Leakage currentLeakage current VVakak= 500 V= 500 V 0.90.9 �� AA

ttrrrr
Reverse recovery    Reverse recovery    

timetime

IIFF = 200 A, = 200 A, 
VVDCDC = 100 V,= 100 V,
--dIdIFF/dt/dt = 400 A/= 400 A/�� ss

208208 nsns

IIrrrr
Reverse recovery Reverse recovery 

currentcurrent
5757 AA

QQrrrr
Reverse recovery Reverse recovery 
chargecharge

44 �� CC

EErrrr TurnTurn--off energyoff energy 0.30.3 mJmJ

Electrical SpecificationsElectrical Specifications

Typical Performance Curves
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  IF = 200 A, VDC = 100 V,  -dIF/dt = 400 A/µs 

I. ObjectiveI. Objective
-- To develop high performance power diode for   To develop high performance power diode for   

nextnext--generation  of generation  of ““ greengreen”” vehicles.vehicles.
-- To develop power diode sTo develop power diode spec. : BV = 1200V                pec. : BV = 1200V                

IIFF = 200 A, = 200 A, ttrrrr = 200 ns.= 200 ns.

II. Process  & Devices Structure   II. Process  & Devices Structure   
OptimizationOptimization

TCAD Simulation & Optimization TCAD Simulation & Optimization 

Process simulationProcess simulation Device simulationDevice simulation

Device characteristics:Device characteristics:
IV, CV, IV, CV, trrtrr ……

Explore parameter Explore parameter 
Space refine Space refine DoEDoE

Doping profileDoping profile

Trap distributionTrap distribution

TMECTMEC diode waferTMEC diode wafer Dies in packsDies in packs

Package on DBC modulePackage on DBC module

FORWARD CURRENT FORWARD CURRENT vsvs FORWARD VOLTAGEFORWARD VOLTAGE

REVERSE CURRENT vs REVERSE VOLTAGEREVERSE CURRENT vs REVERSE VOLTAGE

tt rrrr WAVEFORMS WAVEFORMS 

CONFIDENTIAL  NDA:LP-F01035

DiffusionDiffusion

Chemical Vapor DepositionChemical Vapor Deposition

PhotolithographyPhotolithographyCleaning & Wet EtchingCleaning & Wet Etching

ImplanterImplanter

Dry EtchingDry Etching
MetallizationMetallization

MetrologyMetrology
Down to 0.5Down to 0.5��� ���� � m m 

CMOS TechnologyCMOS Technology

Sawn wafer die on frameSawn wafer die on frame

TMEC Power Diode Project
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INVERTER ��� �
MEMS, SENSOR

�������������������� (MOST)

Thai Institute of 
Nuclear Technology

(TINT)

National Science and
Technology Agency 

(NSTDA)

National Metal and Material
Technology Center

(MTEC)

•E-beam irradiation (2010)
•He cyclotron (2014)
•Reactor (2016)

National Electronics and 
Technology Center

(NECTEC)

Thai Micro 
Electronics Center

(TMEC)

TEM, XRD, etc

������������
(M. of Education)

Chulalongkorn
Univ.

Chiang Mai
Univ.

King Mongkut 
Institute of Technology

(KMITL)

Burapa University

Power electronics
(module, system)

Ion implanter
High energy beam 

facility

CMOS, power 
device group

Hana Semi CEI

Millennium Microtech
(MMT)

UTAC

Packaging
Al wire bond

Packaging companies

Vacuum technology

FTI

Power electronics 
devices and products

EIC, KVElectronics ��� � , Leonics��� � , 

SiliconCraft, etc

IMEC( 	
��	
��	
��	
�� ) NTT-AT( 
�
�
�
� )

Tecchnical
collaboration

CMOS processingInternational collaboration

TMC/32F

TTE/TTET

Development contract

Min of Industry (MoI)

Promotion of power 
electronics industry

���� inverter for air conditoiner ��� �
solar cell, etc����

�����������	�
������
�������������	���	�����������������������	�
������
�������������	���	�����������������������	�
������
�������������	���	�����������������������	�
������
�������������	���	������������
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TMECTMEC
--66’’’’ wafer with 0.5 wafer with 0.5 mmm  technologym  technology
--500 wafers/month capacity500 wafers/month capacity
EICEIC
--33--55’’’’ wafers, both Open Junction and wafers, both Open Junction and 

Glass Glass PassivatedPassivatedProcessed Wafers.Processed Wafers.
--30,000 wafer/month capacity30,000 wafer/month capacity
TINTTINT : : Carrier Lifetime ControlCarrier Lifetime Control
--ElectronElectron--IrradiationIrradiation
--[Cyclotron]: H, He[Cyclotron]: H, He--IrradiationIrradiation
--[Reactor]: 10[Reactor]: 10--20 20 MeVMeV..

Power Electronics Devices for Energy-Saving & Green Industry

Power modulePower module

InverterInverterConverter &Converter &
InverterInverter

PFC Power SuppliesPFC Power Supplies

PFC power PFC power 
suppliessupplies

ConverterConverter
inverterinverter

ConverterConverter
inverterinverter

PFC power PFC power 
suppliessupplies

Discrete devicesDiscrete devices

DesignedDesigned by
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