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1. Wet Etch and|l [BOE & HF - For oxide wet etch and wafer| 0.30
Strip Wet Station  [cleaning
2 |H3PO4 & - For nitride wet removing and | .30
H2S04 Wet  lorganic cleaning
Station
3 |Spin-Rinse - Clean and spin dry for wafer | 0.20
Dryer with metal layer
2. Oxidation 4 |Oxidation - Produce high quality gate 0.40
/LPCVD Fumace oxide
Reflow (Vertical)
5 | Drive-in & - For large area wafer 0.55
Anneal processing of
Furnaces - Drive-in
{Vertical) - Anneal
- Sintering
6 |LPCVD - Produce high quality Poly 1.00
(Vertical) - Produce high quality Nitride
- Produce high quality Oxide
- Produce high quality BPSG
3. Photolitho |7 |UV Stepper |- Transfer circuit patterns of 1.20
graphy the critical layer onto the wafer
8 |Track - Coat, bake and develop 0.65
photoresist on wafer
automatically
9 [Mask Cleaner |- Clean masks 0.10
4. Implantation|10 [lon Implanter |- For high dose implantation 0.90
{High Current)
11 ilon Implanter |- For deep junction formation 0.90
(High Energy)
12 |RTP Annealing|- Drive-in dopants within 0.40
shallow depth
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5. Dry Etch 13 |Metal Etcher |- Etch metal films producing 0.50
circuit interconnections
14 |Poly Etcher |- Etch poly silicon film 0.50
((19)] producing gate patterns
- Etch nitride film defining
transistor area
15 |Oxide Etcher |- Make contact holes between 0.50
1 metal layer, gate and substrate
16 |Planarize/ - W- Plug and oxide etch back | 0.50
W- plug etcher
17 |Pad Etcher - Etch passivation layer making| 0.40
pad area
18 |Asher(2x) |- Strip photoresist without 0.40
chemical solution
- Remove hard residues
6. Backside 19 |Back side - Strip silicon film and its 0.30
Etch etcher derivative on the backside of
wafer
7. Thin Film 20 |PVD - Coat metal films such as Al, 1.00
Deposition Ti and TiN by sputtering
method
21 |W-CVD - Coat Tungsten films by using | 0.80
CVD method
22 [PECVD - Produce insulator layer such 0.70
as silicon dioxide, doped
oxide and silicon nitride
8. 23 [SOG Track - Level the topography of 0.50
Planarization insulator surface
24 |Oxide CMP |- For ILD., IMD planarization 0.60
25 |Post CMP - For cleaning after CMP 0.40
cleaner process
9. Metrology {26 |SEM - Inspect wafer surface and 0.20
cross section with >300,000x
magnification
27 |Thickness -Measure film thickness above | 0.15
Measurement | 0.1 micron
(Hi Prc.) -High precision
28 |Thickness - Measure film thickness above | 0.15
Measurcment | 20 nanometer and optical
(Hi Res.) characteristics of multilayers
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29 Microscope |- Inspect wafer surface 0.10
(3x)
30 |(Step Profiler |- Inspect step profile on the 0.20
surface of wafer with high
resolution
31 |[CD - For nanometer-level 0.50
Measurement | resolution measurement of the
critical dimension
32 |Diffusion - Measure bulk and film 0.10
Region resistivity
Resistivity
33 |Particle - Particle count and size 0.20
Measurement measure on wafer
- Detect less than 0.5 um
34 |Surface Chargel|- Analyze film properties by 0.25
Analyzer measuring its electrical
characteristics
35 |Defect - Monitoring of defect on wafer| 0.60
Inspection
36 |Overlay - Measuring overlay accuracy 0.60
measurement | for various layer
37 |FTIR - Doped materials 0.30
concentration analysis
38 [Implant dose |- Monitoring of implantation 0.20
monitor dose
39 [Auto Prober |- Automatic measuring of the 0.40
device electrical parameter
10. Support 40 |[Cassette/Carrie |- Wafer cassette and carrier 0.10
r cleaning cleaning
41 |Tube cleaning j- Clean tube reactors and other | 0.10
devices which are made from
quartz
42 |Scrubber (II) |- Remove poisonous gas 0.10
43 |Laser Marker |- Marking on wafer by laser 0.10
11.Additional 44 |[Stepper DUV [|dwuumorsessu critical layer 2.0
Items for 0.25
micron and
below ]
45 [CMP for metal [JfuduTansTiSouluszdu 1 Tunsou 1.0
46 |Silicon trench |ef1 trench usnnsFamed 0.5

etcher
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47 |High density [dwiuadwawwlu trench 0.8
PECVD
48 |Cobalt PVD [dwiud cobalt silicide 1.0
3113 (million USD) 23.65
swuduidung (B ft 42 mmdsusp) | 993.3
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Tastdamiimmsatlaz 6 vy vazuSrinmenasudeiiu 50% veaddannds dunan 51

wafer size(mm) 200

chip size(mm”"2) 20

yield 85%

good chip/wafer 1335

capacity (wafer/month) 800

chip/year(million) 12.816
price/chip(USD) 1.7 1.8 1.9 2
price/chip(vm, @42vw/USD) 71.4 75.6 79.8 84
[A]saaze(drmum)/U 015.06 | 968.89 | 1022.72 | 1076.54
[Bldwqunisudn(dmum)/t 426.13 | 426.13 | 426.13 | 426.13
[Clandeuse(Fwum)/d 342.78 | 342.78 | 342.78| 342.78
[A-B-C] fAly(dmum)/Y 146.15| 199.97| 253.80| 307.63
[A-B] EBITDA (dwum)/t 488.93 | 542.75| 596.58| 650.41
NPV(5years) 37.13 | 244.63 | 452.13| 659.64
IRR(5years) 5.65% | 9.18% | 12.52% | 15.72%
discount rate 5.00% [ 5.00%| 5.00% | 5.00%

Yodanm

o Whnandalaomoiving 8 i1 # yield 85%, die size 20 mm”2, Aouns
800 o7 92 1851Tny 12.8 &id

o s price/chip sz 1.7 USD dhuswdugu@amandousan) fnaduilums
51l

o mnvwiisamnondt 1.7 USD #u'l unméuiiums 5 5 modudiumsssmmnson
ﬁm?nmmmuﬁai‘fu Tao NPV azfhvinn uayer IRR azogluszdn 5 ~ 16%

o mmmaridhmnmiuteiuldfusnesmninmialylasulusmalan (CPU card

with PKI, ROM 64Kbyte+, RAM 2KByte, EEPROM 32KByte+)
* Yield 85% dhuduaviudy lumandasis yield s2qald6s 90-95% Faeziiting

2 &
Usznoumsagavu

17



Tansafanmvasmsuintilmninmiahnlszmang Jasgudmahlailulnsadnniefing

(miadin um)

NNy 100% 72.00
[A]rnnin 55% 39.90
[Al]local content 26% 18.62
{A2]import content 30% 21.28
[Blrudex 45% 32.10
[B1local content 4% 3.19
[B2]import content 40% 28.90
TRy 100% 72.00
[A1]+[B1] local content 30% 21.81
[A2]+[B2] import content 70% 50.19
mafSeufousswihsmasesommnind uoz midesiiinan
Twilssma
win Ty
Tidh dszmn
Timde¥lum) 80 72.00
Hussnusmszmeretium) 72 50.19 | trzuialAdiazwim 21.81
Erilotiny 10 Ewddos iudmum 200 720.00 | Usenin1dlazdruum) 80.00
Russnuendszma@mium) 720 501.85 | UseniaTétlazdruum 218.15
Guiideslddmivilsznns 60 Fwnudnanm 4800 4320.00 | Yszndatédwum) 480.00
Quoenuenyszmadmum) 4320 3011.11 | vsenfalddwum) 1308.89

[] »
seituldn msndauazl¥vliindalulszmamziiidanafinnunsTavagil 18& e 1Ui]

1. Mdlndalulszma dwsmdedidgnnin (72 vs 80) uas Sugqnsii inasenuen

Yszmmieend (50 vs 72) tszniaduanidesgydvosnuenszmelashifanade

wivgne Inel@dedas 22 v
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Us4us iU IBIC (Bangkok)

2227 WA 2544

Fact Finding mecting with JBIC (Japan)

15 WO BN 2544

The new Cabinet (PM:Dr.Taksin) reapproved the FS2001 foreign loan including TMEC Project.

1 figuiou 2544

Thai-Japan Government Mission mtg on 26th Yen Loan at Min.of Finance/Thailand.

TMEC Project is one among five projects,

25-31 NTNG AN
2544

2nd FactFinding mission to TMEC (Spersons including 2 semiconductor experts)
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Memorandum of Understanding

Miracom Inc. (hereinafter referred to as “Miracom”), a corporation with its principal
place of business in Seoul, Korea, and National Science and Technology Development
Agency (hereinafter referred to as “NSTDA™), a corporation with its principal place of
business in Bangkok, Thailand agreed upon several factors to carry out to transfer
semiconductor related technology and equipment based on capacity of 500 wafers start
per month, as follows,

1. “Miracom” has engaged in the business of semiconductor industry, development of
production process, production facilities management, consulting, and etc., for
years. “Miracom” is providing consulting business on the process engineering and
manufacturing facilities in the semiconductor industry.

“Miracom” has experiences in supply of production related hardware, software and
consulting for semiconductor industry.

2. “Miracom” agrees to supply refurbished semiconductor equipments to “NSTDA” in
Thailand.

3. “Miracom” is to provide “NSTDA” with facilities upgrading service to meet the
requirements for 8 inch production fab, which is extended from 6 inch fab. Its
facility capacity will be based on 500 wafers start per month.

4. “Miracom” is to transfer semiconductor process technology and smart card chip
technology to “NSTDA”. The detailed terms and condition of the technology
transfer will be decided by mutual consent.

5. “Miracom” agrees to arrange 50% buy back of production capacity of “NSTDA” .

6. This MOU shall continue in full force and effects for six (6) months commencing
on the date of this MOU and shall be extended for successive period agreed on by
the mutual agreement of the parties.



7. The details will be discussed and will be defined in the agreement between the
parties.

8. The parties agree to hold all the materials including this MOU in strict
confidentiality, not to disclose it to others or use it any way except as required to

perform services under this MOU,

In witness whereof, “Miracom”, and “NSTDA” have caused this MOU to be duly
executed in duplicate originals by their duly authorized representatives as of day
February 20, 2003.

“Miracom” VJ M’
Signature : ) (anll

Name : Mr. Won In Baek
Title : President/CEQ
Date :20/02/2003
Witness

Signature :

Name :Mr. Sung-Sik Yang
Title :COO

Date :20/02/2003

“NSTDA”
Signature /P > 7{‘—14‘“‘1‘“"‘%

Name : Dr. Pairash Thajchayapong
Title : President
Date :20/02/2003

Witness
Signature :8*9 M .

Name : Dr. Itti Rittaporn
Title : Director TMEC
Date :20/02/2003




eTHB EXPORT-IMPORT BANK OF KOREA

16-1. YOIDO-DONG, YOLINGDUNGPO-GU. SEOUL 180-9898, KOREA
TEL : (O02) 3779 - 6414, FAX: (OR)3770-67488, TLX : K27802 EXIMEK

March 17, 2003
Miracom Inc.
Trade Tower 23" FI,
159-1, Samsung-dong, Kangnam-gu
Seoul, Korea 135-729

Indicative Terms and Conditions
KEXIM BUYER’S CREDIT FACILITY
For supply refurbished semiconductor equipment to NSTDA

We refer to your letter dated 13 March 2003 requesting an indication of our willingness
to consider assistance in financing the above captioned project ("Project™).

Current information on the Project does not provide enough detail to enable us to
evaluate the Project. However, we would favorably consider financial support for the
Project, if it is financially, technically and economically sound and the terms and
conditions of your transaction meet our requirements.

The following terms and conditions are given only for information and do not represent
a commitment from KEXIM. Every decision will be based upon legal and policy
considerations in effect at such time as loan commitment shall be made. A commitment
from KEXIM requires formal approvals of credit committee in the Bank.

Type of Facility KEXIM Buyer’s Credit Facility

Exporter Miracom Inc.

Importer National Science and Technology Development Agency
(*“NSTDA"), Thailand

Borrower NSTDA, Thailand

Lender The Export-Import Bank of Korea

Purpose To finance the supply the refurbished semiconductor

equipment and transfer semiconductor process technology to
NSTDA. The contract price is approximately USD 30

Million
Cash Payment Not less than 15% of the export contract value,
Currency US Dollar

1 /



eTHE EXPORT-IMPORT BANK OF HOREA

181, YOIDO-DONG, YOUNGOUNGPD-GU, SEDUL 1800968, KOREA
TEL: (D2 3779 -8414, FAX:{O02)377§ - 8748, TLX : K27882 EXIMBK

Financing Amount Up to 85% of the export contract value, we can provide the
loan equivalent to the whole amount of goods and services
from Korea and a part of goods and services from the third
country.

Availability Period Up to 18 months by suggestion of the supplier's estimation
of the delivery period including transferring the technology.

Disbursement The KEXIM Facility will be disbursed during the
Availability Period directly to the Exporter in accordance
with the terms of payment under the Commercial Contract
and the schedule of Disbursement to be agreed upon
between the Lender and the Borrower.

Repayment Period Up to 8.5 years from the earlier date of completion of the
Project or the end of the Availability Period

Repayment Method Equal and regular semi-annual installments beginning on the
date falling six months after the earlier date of completion of
the Project or the end of the Availability Period

Security Basically, the unconditional and irrevocable payment
guarantee issued by Thailand government or creditworthy
banks (e.g. Export Import Bank of Thailand) is required.

Interest Rate Commercial Interest Reference Rate(“CIRR™) at the time of
receiving the formal loan application. For your reference, the
current CIRR for up to 5-year maturity USD loan is 3.05%
p.a. and up to 8.5-year maturity 3.90% p.a.

Risk Premium On an indicative basis and based on providing the loan with
the payment guarantee, the level of risk premium is currently
as follows:

- S-year maturity repayment period: 2.95% flat on the loan
amount committed
- 8.5-year maturity repayment period: 4.47% flat on the loan
amount committed

Exposure fee can be financed at the request of borrower.

Commitment Fee 0.3% p.a. on each interest payment date, on undisbursed and
uncancelled balance of the loan amount committed

Management Fee 0.3% flat on the loan amount committed

2
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eTHE EXPORT-IMPORT BANK OF KOREA

16-1, YOIDO-DONG, YOUNGDUNGPO-GU, BEOUL 150-D008. KOREA
TEL : [O2) 3778 - 8414, FAX:(D2)13778-6748, TLX : K27892 EXIMBK

Prepayment Premium  0.5% flat on the amount of principal to be prepaid

Other Expenses All costs, charges and expenses including those of legal fees
and expenses of counsel and all of out-of-pocket expenses
such as translation, accommodation and travel expenses,
incurred by the Lender in connection with the preparation,
negotiation, execution or amendment of the Loan Agreement

Conditions Precedent  As customary with the credit facilities, including, but not
limited to, the following:

- Payment of Management Fee, expenses and other fees
- Articles of Incorporation of the Borrower

- Board Resolutions of the Borrower

- Certificate of Authority

- Promissory Note issued by the Borrower

- Letter of Guarantee

- Legal Opinions

- Acceptance Letters of Process Agents

- No event of default

Governing Law The law of the State of New York, United States of America

Kwang-In Lee, Director / Export Credit Group
tel. 822-3779-6394, fax.822-3779-6747~6748, e-mail. kilee@koreaexim.gokr



TEKMATEX

TO:  Thal Micro Electronics Center
Kind Attention to: Dr, i Rittaporn
Fax. 8- 857+ 17H

April 17, 2003

From. Manubeni Tekmatex (Thaiiand) Co., Ltd.
Y. Tsubota
9* Floor Sindhom Bldg,, Tower-li
130-132 Wittayu Rd., Lumpini, Patumwan, Bangkok 10330 Thailand
Tel. 66-2-25668890 Fax 2566226 Mobile. 66 -1 - 833 4258

E-Msil: Tsubdt&Yﬁﬁmambetﬁ.co.p

Dear Dr. lit,

TMEC Project

Flease Lnd our “Lotter of [ntent” dated March 20, 2003 which was submitted on
March 28, 2003.
(Total 2 pages excluding this covering puge.)

Muruboni Tekmatex (Thailand) Co., Litd.

Y. Tsubiola



M/s, National Science and Technology Development Agancy
111 Thailand Science Park, Paholyothin Rd.
Klong 1, Kiong Luang, Pathumthani 12120, Thalland

Dear Sirs,
Letter of Infent
We, as a consortium of 3-Japanese companies, Okl Electric Industry., Ltd., NTT Advanced
Technology Corporation and Marubenl Tekmatex Caorporation, are pleased to inform
Nationat Science and Technology Development Agency, Thalland ( hereinafier called as
NSTDA ) of followings %o support Thai Micro-slectronics Center, Thalland ( hereinafter
called as TMEC),
We are in serious considaralion to provide followings;
1. Offer and/or proposal of necessary equipments to CMOS technology development
zccording to your requierments as well as auxiliaries.
2. 0.5um smart card Technology
-1) 0.5um class CMOS process technology for smart card chip
- Training for your engineers in Oki fabrication in Japan.
- Technology en site support
-2} Refurbished semiconductor equipments for Ginch wafer manufacturing relating
0.5um class CMOS process technology for smart card chip
- Training for your engineers in Oki fabrication in Japan
- Technology on site support
<3} Smart card product if neaded
»  Circuit Diagrams / Test vecior
3. Manufacturing and seliing rights of the smart card chip whose technology given by us will
be belonging to TMEC.
4. We are in a position 1o discuss the detalls on off-take of the wafers which you are going
to produce in this project at appropriate tme for mutual interest,
5. We are in & position to discuss the details on loan facility of this profect ¥ required.

We are really quite experienced companies in this kind of field, especially Oki Electric
Industry Lid. has given technology transfer of semi-conductor manufacluring process to
several off-shore companies such as NS in USA, Nanya Technology in Taiwan, Mosel
Vitelic now he is transferring most advanced technology to a certain semi conductor
manufacturing company in China.



You can be sure that we can salsfy your requiremants through owr fem mutual

caoperation

We are icoking forward to our continucus close ties with you.

Yours Faithfuky,

Date : March 20. 2603

H. Umezaws

Getera! Mannyger

Bukivess Plenaing & Solutions
Silleoa Manufaciuriag Company
Oki Bloctric Industry Co., Ltd

st 1 !
/

$. Nekagswe
Geoeral Manag

Business Deptf2, BYsinees Group

K. lmai
Prajoct Leader
Intellectual Property

- Business Headquarters

NTT Advanced Technalogy Corp
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KG> KNEMATS ez oronmon
2-1, Shibaura 1-chome, Minato-ku, Tokyo 105-8005, Japan

Letter No......._........_. Dept........cenneen...

Letter of Intent
April 8, 2003
Mr. Phinij Jarusombat |
Minister of Science Technology and Environment
Via Dr. Itti Rittaporn _
National Electronics Center and Computer Technology Center

Re: Thai Microelectronics Center (TMEC) Project
Dear Sirs,

It was our pleasure having the meeting with NECTEC on 25t March 2003.

Thie letter is to confirm our intent to offer a) sale of manufacturing equipment, b) license of
0.6-micron design rule CMOS Logic technology, ¢) license of E2PROM and LSI for IC cards,
in cooperation with Toshiba, in order to put TMEC project into practice. Since we had
originated the idea of CMOS chip production line to manufacture LSI for IC card at TMEC
in early of 2002, we've always been having our desire to supply the following solutions with
total cooperation of Toshiba, the world's leading LSI manufacturer for IC card.

We would like to discuss with you the following in the definitive contract;

1. Wafer Production line (series of manufacturing equipment) for 6" CMOS chip currently
used in mass-production line at one of Toshiba’s fabrication line.

2. 0.6 micron design rule CMOS Logic technology with hands-on training by experienced
Toshiba engineers who have (had) been operating the equipment above.
License scheme to produce E2PROM and LS] for IC cards.
Indispensable photomasks and photomask data of Toshiba's circuit design to
manufacture LSI for IC card,

5. Independent buy-back program shall be discussed separately.
Yield Enhancement Program is available in the separate contract.

7. JBIC Buyer’s credit export loan arrangement with well-experienced skills.

This letter only expresses our present intention to proceed with negotiations toward a
transaction with NECTEC and shall not constitute a binding agreement with any legal
obligation. The effectiveness of above offers remains until September 30, 2003. These offers



<&G> KMEMATS

are valid until September 30, 2003. If we cannot reach an agreement by that day, new offers
will be provided. )

Yours sincerely,

P - S

Takashi Mitsui
General Manager, Semiconductor Department

Kanematsu Corporation

Cc: Mr. Takefumi Kikuchi
Chief Specialist, System LSI Business Planning Dept.
Toshiba Corporation



& Mitsubishi Corporation

CHIYODA—KT, Date: April 9, 2003

TOKYOLIO- 0086, FAFAN

TELEPRONE (03) 3218-2121 Our Ref. No. TOK-EW-R359

TELEX MCTOK A J33323

The Honorable Phinij Jarusombat
Minister of Science and Technology
Kingdom of Thailand

Dear Sir,

Letter of Intent

Based upon the discussion we have made between representatives of TMEC and Mitsubishi, we,
the undersigned, confirm our present intention fo proceed with the following business scheme:

We would like to propose two basic plans, which TMEC could choose.

A. 6 inch wafer process

1) Partners: Sharp Corp, Intertec Corp

2) Equipment : One set of used equipment 6” x 1,000 pcs/month process capability
from Sharp Corp. Process capability to be transferred could be increased
upto 20,000 pcs/month based on TMEC’s request and conditions.

3) Process Technology:
Necessary process technology for TMEC to physically produce TEG
(Test Experimental Group) shall be transferred from Sharp Corp.

4) Design: 8 bit CPU, 32 K EEPROM by 6inch x 0.8um technology
Details such as size of RAM, ROM, Co-Processor, Operating System etc to
be decided later.
We shall provide basic set of masks so TMEC would be able to start up
quicker, however, final design of ROM/OS part shall be designed and
responsible by TMEC.

5) Buy back:  Buy back of 250 to 500 pcs of processed wafer from TMEC is considerable
under the conditions such as reasonable price, acceptable technology and
acceptable lead time. Detials to be discussed later.

B. 8 inch wafer process

1} -arues: renesas Technowegy Corp, thivi jaban, femec s o

2} Equipment : One set of new/used equipment 8” x 500 pcs/month process capability
frem some sources.

3) Process Technology:

Necessary process technology for TMEC to physically produce TEG
(Test Experimental Group) shall be transferred from IBM Japan.

4) Design: 8 bit CPU, 32 K EEPROM, 96-128k ROM by 8inch x 0.35um technology
Details such as size of RAM, Co-Processor, Operating System etc to be
decided later.

We shall provide basic set of masks so TMEC would be able to start up



quicker, however, final design of ROM/OS part shall be designed and
responsible by TMEC.

5) Buyback: Under the conditions of TMEC’s supply at reasonable market price,
suitable technology and availability for Renesas Technology Corp required
time to time, we consider to buy back 100-250 pcs/month of processed wafer
from TMEC. Detials to be discussed later.

C. Finance
Based on Letter of Guarantee from Thailand Ministry of Finance and/or major
Thailand bank(s), we are ready to propose 1-3 year(s) installments plan or JBIC loan
at relatively lower Japanese Yen interest rate based on your request.

Since TMEC's final specifications to produce is not yet disclosed, we are not able to suggest
best fit specifications for your application herein. However, we are confident to propose best
specifications for you utilizing Japan No.t MCU manufacturer “Renesas Technology’s” IP and
technology. Also for future migration of technology from 0.35um to 0.25um and further, we
would be able to support TMEC to design new chip although this is not inclusive to above
schemes.

In the event of creating new IC smart card system in Thailand utilizing IC produced by this
project, either Hitachi and/or IBM Japan have keen to support you.

This letter is not intended to constitute a contract nor to create any legal obligation by us, but
only to express the present intention to enter into good faith negotiations which may or may not
lead to any formal agreement containing the understandings described in this letter.

Each party hereto furthermore reserves the right to reconsider its scheme described herein.

Very truly yours,

PP IIs

Akira Takahas,

Manager,

Semiconductor & Electronic Devices Business Unit
Telecommunication & Broadcasting Div.
Mitsubishi Corporation



