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PART I‘ EXECUTIVE SUMMARY

A. AMOLED display is a display which is best amongst the current displays for the

smartphones in terms of highest definition, color distinction, thinness, electrical performance
and flexibility. p

B. In order to manufacture thevAMOLED display, LTPS (Low Temperature Poly Silicon)

C.

D

E.

technology is absolutely essential. .
For the LTPS technology, the laser scan technology of Japan was representative until the
end of 2009. ,

MILC (Metal Induced Lateral Crfystallization) technology was researched and invented
by the Complainant and was patented in USA since 2000. _
The Japanese companies and laboratories in Japan abandoned the laser scan technology in
manufacturing the AMOLED display in the end of 2009, because this laser scan technology
has too many insurmountable problems to be industrialized for mass-production of the
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F.

G

H.

I.

J.

AMOLED display. (**See Exhibit 5 Newspaper article.)
Thereafter, the MILC technology becomes actually one and only technology to mass-produce
the AMOLED display.
Currently, the Respondents are globally unique companies which manufacture the AMOLED
display, and the AMOLED display is adopted in the smartphones (particularly Galaxy S
series) of the Respondent l.
Respondents had been behind Apple Inc. in terms of smartphone quality until around 2006,
particularly in the fields of software:
(H.1) Because the Respondents could not catch up with Apple Inc. in the field of smartphone

sofiware, instead the Respondents began to concentrate on the upgraded display
(AMOLED display) of the smartphone, in other words better display than LCD, in
order to compensate for the Respondents’ inferiority in the field of software.

(H.2) Therefore, since 2010~theRespondents began to mass-produce the AMOLED display
by applying illegally and deliberately the MILC technology (Complainant’s patented
technology to mass-produce AMOLED display) to the AMOLED DISPLAY
PRODUCTION PROCESS and adopted the AMOLED display in the smartphones
(particularly Galaxy S series) of the Respondent l.

(H3) But, the Respondents announced intentionally, deliberately and falsely that they
crystallize the silicon thin fihn for AMOLED display through the laser scanning
technology (which was actually abandoned by the Japanese companies in 2009).

MILC technology is unique technology to mass-produce the LTPS TFT for the AMOLED
display, and this fact is well recognized by the professionals in the electronic field.

It has become evident through the objective and scientific analysis that the Respondents
manufactured the AMOLED display for Galaxy S series by illegally and deliberately
adopting the MILC technology of the Complainant:

(J.1) Two major R&D centers in S. Korea (Seoul National University and KAIST
(Korea Advanced Institute of Science & Technology)) analyzed the display of Galaxy
S II (Samsung smartphone) in 2016, and submitted the analysis results to the
Complainant which show identically and certainly that the Respondents covertly and
slyly applied the MILC technology to the display of Galaxy S II smartphone.
(** Refer to the Exhibit N0. 2 -1 and 2-2 TEM Analysis.)

(J.2) Based on the analysis above, the Complainant checked and confirmed that the
Respondents covertly and slyly adopted MILC technology by infringing the 3 Patents
of the MILC teclmology registered in USA.

(J.3) Based on the analysis result by the two (2) R&D centers, the Complainant accused the
Respondent 1 in November 2015 for the stealing of and the infringement on his MILC
technology (patented also in S. Korea) to the Central District Prosecution Service in
Seoul, Korea, and now it is in the progress of review by the court on whether to allow
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the prosecution. But, the influence of the Respondents on the Government of S. Korea
is so huge and strong that it is almost impossible to expect the fair investigation.
(** Refer to (E.l1) in E. Interim Conclusion in PART V EVIDENCES OF THE
RESPONDENTS’ INFRINGEMENT ON THE COMPLAlNANT’S PATENTS,
for more information.)

K. The Respondents who are super-powerful mega-global companies covertly stole the MILC
technology of the Complainant (which is patented in USA) and have been using the

technology illegally by infringing intentionally the MILC patents in USA. ’
L. Such illegal, wrongful, intentional and malicious behavior of the Respondents made the

Complainant who researched and developed the MILC technology for around 30 years
seriously despaired in depth.

M.Furthermore, even though the Respondents are super-powerful mega-global companies they
covertly stole and adopted the MILC technology without paying any patent-use charge to the
Complainant, and they have been unlawfully gaining huge amount of profits, and this
behavior is bringing a huge damage to the competitors such as Apple Inc. in the US industiy
and market, and fiuther more even in the global market.

N. On the other hand, the Respondents intentionally and falsely announced that they are mass
producing the AMOLED display through the laser scan technology in order that the
competitors in the global market would get confused. It is certainly evident that such false
and malicious behavior is an intention to monopolize the AMOLED display market, and

actually the Respondents have secured the 98% share in the global AMOLED market.
(** Refer to (A.2.3) in PART VIII CONCLUSION AND REQUESTED RELIEF.)

O. This malicious behavior of the Respondents, if continued, will certainly bring the serious
chaos into the global display industry, and will also seriously and materially damage the US
industry and market.

P. Therefore, US ITC is cordiallv requested to investigate this case and to deter such
Uunlawful, unfair and malicious behavior of the Respondents. We trust that only US ITC can

impose the sanctions against such super-powerful mega-global companies, in order to

secure the spirit of Section 337 of the Tariff Act of 1930 and the US philosophy of Fair
Trade & Fair Transaction principle. In other words, the Respondents should be
sanctioned with heavy measures (including but not limited to the measures of exclusion
orders and cease and desist orders against the violation of Section 337 of the Tariff Act
of 1930)on their smartphones and other electronic products of the Respondents which
adopt the MILC technology for the display (such as Galaxy Gear series and UHD
AMOLED TVs, etc.).
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PART II THE PARTIES A _

A.

B.

C

The Complainant is a Ph.D. of Stanford University (1983 / CA, USA) specializing in
Materials Science & Engineering and is currently a professor in the Department of
Materials Science & Engineering, Seoul National University, Seoul, Korea, and has been
researching for more than 30 years the display technology and developed the technology
to make possible the mass-production of AMOLED (Active-Matrix Organic Light
Emitting Diode) display. This technology is called “the Metal Induced Lateral
Crystallization (hereinafter “MILC”)”. More detailed explanation about the Complainant
is in PART VI INTRODUCTION OF THE COMPLAINANT.

The Complainant currently has three (3) live patents of MILC technology in USA since
2000 with respect to mass-manufacturing of AMOLED display, as are explained in detail
in PART III and PART IV below.

Respondent 1 (Samsung Electronics Co., Ltd.) is a South Korean multinational
electronics company with the corporate legal entity registration No. 130111-0006246 in
Suwon, South Korea and with the address of “Samsung Digital City, 129, Samsung-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677, South Korea”: .

(B.1) It is the flagship division of the Samsung Group, accounting for 70% of the group's
revenue in 2012. It is the world's second largest information technology_
company by revenue, afier Apple.

(B.2) It has assembly plants and sales networks in 80 countries and employs around
370,000 people. Since 2012, Kwon Oh-hyun has been serving as the company's
CEO.

(B.3) It has long been a major manufacturer of electronic components such as

lithium-ion batteries, semiconductors, chipp, flash memory and hard drive devices
for clients such as Apple, Sony, HTC and Nokia.

(B.4) It is the world's largest manufacturer of mobile phones and smartphones fueled
by the popularity of its Samsung Galaxy line of devices. The company is also a
major vendor of tablet computers, particularly its Android-powered Samsung
Galaxy Tab collection, and is generally regarded as pioneering the phablet market
through the Samsung Galaxy Note family of devices. '

(B.5) It has been the world's largest television manufacturer since 2006, and the world's
largest manufacturer of mobile phones since 2011. Samsung Electronics is a major 
part of the South Korean economy; in 2012 it was responsible for 20% of GDP.

The Respondent 2 (Samsung Display Co., Ltd.) is a filial company (with the corporate
legal entity registration No. 134511-0187812 and with the address of “l, Samsung-ro,
Giheung-gu, Yongin-si, Gyeonggi-do, 17113, South Korea”) of the Respondent l ever
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since it was spun-off in 2012 from the Respondent 1:
(C.1) Ever since the spin-off from the Respondent 1, it has been providing the AMOLED

display (which is made on the MILC technology) to the Respondent 1.
(C.2) Of course even before the spin-off, it was the Respondent 1’s business department

which was in charge of manufacturing and providing the AMOLED display (which
is made on the MILC technology) to the Respondent l.

(C.3) Its annual sales in 2016 was USD 26 billion along with the operation profit of USD
2.1 billion.

PART III CLAIMS OF THE COMPLAINANT IN I-HSUS PATENTS
REGARDING THE INFRINGEMENT OF THE RESPONDENTS

A. 3 US Patemslgfjhe Complainant (Name and Registration Number)

(** Refer to the Abstracts of Patents in PARTIV for more details.
Refer to the full versions of Patents in the Exhibit N0. 3 Patents in USA.)

(A.1)METHOD OF FABRICATING THIN FILM TRANSISTOR
(Patent No.: US 6,221,702 B1 )
(** Note:
This patent invented by the Complainant had once initially been assigned to LG
Philips LCD., Ltd., Seoul, Korea, but thereafter was reassigned to the Complainant
(inventor) and thereafter the Complainant reassigned this patent to Neopoly, Inc.
(located within the campus of Seoul National University, Seoul, Korea) of which the
owner is the Complainant. ** Refer to the Exhibit No. 4 Title Assignment Abstract.)

(A.2)METHOD FOR CRYSTALLIZING AMORPHOUS SILICON THIN_FlLM
FOR USE IN THIN FILM TRANSISTORS AND THERMAL ANNEALING
APPARATUS THEREFOR
(Patent No.: US 6,197,623 B1 )

(A.3) THIN FILM THIN FILM TRANSISTOR HAVING A CONTINUOUS
CRYSTALLIZED LAYER INCLUDING THE CHANNEL AND PORTIONS OF
SOURCE AND DRAIN REGIONS (Patent No.: 6,097,037)

B. Core Contents of the Patents

The Complainant researched and discovered the 3 items below for the first time in the world
during the invention of the method to crystallize the silicon thin film in the low temperature
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under 600°C and acquired the patents with respect to these 3 items.

(B.l) Usage of nickel for the low temperature crystallization of silicon

Complainant discovered the things as below:
(B.l.l) Of all the metallic elements, only nickel and palladium induce the lateral

crystallization; and
(B.2.2) Of the nickel and palladium, only the MILC induced by nickel produces the high

quality silicon crystal which can be applied to AMOLED, etc.

(B.2) Construction of TFT channel with the laterally crystallized silicon

Complainant discovered the things as below: ,
(B.2. l) The silicon crystallized laterally has no metal contamination; and
(B.2.2) TFT channel can get the superior electrical properties when the laterally

crystallized silicon is used. " 

(B.3) Application of Nickel to only a small portion of silicon thin film to let silicon be
crystallized mainly by MILC rather than MIC '

Complainant discovered the things as below:
(B.3. 1) Lateral crystallization is possible only when nickel is applied extreme-locally on

silicon; and
(13.3.2)It is important for most silicon to be crystallized by MILC (Metal Induced Lateral

Crystallization) and not by MIC (Metal Induced Crystallization); and
_(B.3.3) Ultra fine amount of nickel under l ppm is enough to induce the lateral

crystallization; and
(B.3.4) Above phenomenon is available only by nickel.

C. Complainantjs Patent Claims infringed bldhe Respondents

(C.1)'Patent No.: US 6,221,702 B1
In “What is claimed isz” in Head No. 6 of the full version of Patent:

(C.1.1) CLAIMS with respect to the use of Nickel for the crystallization induction
metal i

10. The method of fabricating _athin film transistor according to claim 1, wherein said
metal film pattem is formed by using one or a mixture of metal including Pd, Ti,Ag,
Au, Al, Sn,<Sb,Cu, Co, Cr, Mo, Tr, Ru, Rh, Cd, Pt or the like. .
l7. The method of fabricating a thin film transistor according to claim 13, wherein
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said metal film pattern is formed by using one or a mixture of metal including Pd,
Ti,Ag, Au, Al, Sn, Sb, Cu, Co, Cr, Mo, Tr, Ru, Rh, Cd, Pt or the like.—>(** Comment:
“the like” includes nickel.) .

(C 1.2) CLAIMS with respect to the channel portion construction in TFT with the
lateral crystallization of silicon

2.The method of fabricating a thin film transistor according to claim 1, wherein said
metal-offset of said metal film pattern is defined near said gate electrode in said first
region. '
4. The method of fabricating a thin film transistor according to claim 1, wherein said
metal-offset of said metal film pattem is defined in said first region.
6. The method of fabricating a thin film transistor according to claim 1, wherein said
step of forming a metal film pattern further comprises the step of converting the first
region into a metal-offset. ,
8. The method of fabricating a thin film transistor according to claim-1, wherein said
photoresist pattern is formed to cover a portion of said first region close to said gate
electrode.
9. The method of fabricating a thin film transistor according to claim 1, wherein said
photoresist pattem is formed to cover a whole surface of said first region.
14. The method of fabricating a thin film transistor according to claim 13, wherein
said steps of forming a metal film pattern further comprises the step converting the
first region into a metal-offset.
15. The method of fabricating a thin film transistor according to claim 13, wherein
said photoresist pattern is formed to cover a portion of said first region close to said
gate electrode.
16. The method of fabricating a thin film transistor according to claim 13, wherein
said photoresist pattem is formed to cover a Wholesurface of said first region.
20. The method of fabricating a thin film transistor according to claim 13, wherein
said metal-ofiset of said metal film pattern is defined near said gate electrode in said
first region. .
21. The method of fabricating a thin film transistor according to claim 13, wherein
said metaléoffset of said metal film pattem is defined in said first region
23. The method of fabricating a thin film transistor according to claim 22, wherein
the step of forming the metal film pattern includes the step of converting the first
region into a metal-offset.
25. The method of fabricating a thin film transistor according to claim 24, Wherein
the step of fonning the metal film pattem includes the step of converting the first
region into a metal-offset.
%
(** Comment: “metal” means nickel, and “offset” means the method to spray nickel
in order to induce the lateral crystallization of silicon, and in other words the method
to enable to use the laterally crystallized silicon in the TFT channel.)
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(C.1.3) CLAIMS with respect to the crystallization of silicon in the low temperature
with atomic scale amount of nickel

3. The method of fabricating a thin film transistor according to claim 2, wherein said
metal film pattern is formed to a thickness of about 2O—2O0A
5. The method of fabricating a thin film transistor according to claim 3, wherein said
metal film pattern is formed to a thickness of about 20 200A V
7. The method of fabricating a thin film transistor according to claim 6, wherein said
metal film pattern is formed to a thickness of about 20—200A '
ll. The method of fabricating a thin film transistor according to claim l, wherein said
metal film pattern is formed to a thickness of about 20—2O0A _
12. The method of fabricating a thin film transistor according to claim 1, wherein said
thermal treatment is processed under a temperature of about 300—500°
18. The method of fabricating a thin film transistor according to claim 13, wherein
said metal film pattern is fOl'IT1€Clto a thickness of about 20-—200A
19. The method of fabricating a thin film transistor according to claim l3, wherein
said thermal treatment is processed under a temperature of about 300—500° C.
_, .

(** Comment: Nickel thickness of 20 —200 A corresponds to the thickness of 3 ~ 30
nickel atoms towards the thickness direction, and in other words nickel is sprayed
over extremely partial substrate, and this means that the total concentration of nickel
certainly less than l ppm is mixed in the silicon TFT.) 

(C.2) Patent No.: US 6,197,623 B1
In “What is claimed is:” in Head No. 10 of the full version of Patent:

(C.2.1) CLAIMS with respect to the use of nickel as the crystallization inducing
metal

2. The crystallization method according to claim 1, wherein said metal thin-film is
comprised of one selected from a group composed of Ni, Fe, Co, Ru, Rh, Pd, Os, Ir,
Pt, Sc, Ti, V, Cr, Mn, Cu, Zn, Au and Ag or an alloy thereof.
4. The polycrystalline silicon thin-film transistor manufacturing method according to
claim 3, wherein said metal thin-film is comprised of one selected from a group
composed of Ni,'Fe, Co, Ru, Rh, Pd, Os, Ir, Pt, Sc, Ti, V, Cr, Mn, Cu, Zn, Au and Ag
or an alloy thereof. g ‘

(C.2.2) CLAIMS with respect to the channel portion construction in TFT with the
lateral crystallization of silicon
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3. A method for manufacturing a polycrystalline silicon thin-film transistor
employing the crystallization method according to claim 1, comprising the steps of:
forming an active layer composed of the amorphous silicon on the glass substrate;
forming a gate insulation film and a gate electrode on the active layer in tum;
depositing a metal thin-film on the resultant glass substrate; and crystallizing the
amorphous silicon of the thin-film transistor according to a scanning method using
linear light, wherein the amorphous silicon with respect to a channel region
positioned in the lower portion of the gate insulation film is crystallized by a metal
induced lateral crystallization (MILC) method using the metal thin film.

(C 3) Patent No.: US US6,097,037 .
In “What is claimed is:” in Head No. 7 of the full version of Patent:

(C 3.1) CLAIMS with respect to the channel portion construction in TFT with the
lateral crystallization of silicon

1.A transistor comprising: an MILC (metal-induced lateral crystallization) region
formed on a substrate with a semiconductor material and including a channel region;
and a plurality of MIC (metal-induced crystallization) regions formed on sides of the
MILC region with a semiconductor material, wherein at least one boundary between
the MILC region and one of the MIC regions is located outside the channel region.
2. The transistor according to claim ‘1,wherein the MILC region includes heavily
doped regions formed on sides of the channel region.
3. The transistor according to claim l, wherein the MILC region includes lightly
doped regions formed on sides of the channel region.
4. The transistor according to claim l, wherein the MILC region includes side
portions formed on sides of the channel region, a length of each of the side portions

ranging from0.0l um to 5 um.

5. The transistor according to claim 1, wherein the MILC regions include source and
drain regions.
6. The transistor according to claim l, wherein the MILC region includes no dopant
portions formed on sides of the chamiel region.
7.'A transistor comprising: a channel region; a source region having a first source
portion adjacent to the channel region and a second source portion adjacent to the
first source portion; and a drain region having a first drain portion adjacent to the
channel region and a second drain portion adjacent to the first source portion; wherein
the channel region and at least one of the first source portion and the first drain portion
comprise a metal-induced lateral crystallization region.
8. The transistor of claim 7, wherein the second source portion comprises a metal
induced crystallization region.
9. The transistor of claim 7, wherein the second drain portion comprises a metal
induced crystallization region.
14. The transistor of claim 7, wherein the channel region, the first source portion and
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the first drain portion comprise the metal-induced lateral crystallization region, the
second source region comprises a metal-induced crystallization region, and the
second drain region comprises a metal induced crystallization region.

PART IV ABSTRACTSOF THE COMPLAINANT’S US PATENTS
( * Refer to the full versions of Patents in Exhibit N0. 3 Patents in USA.)

A Patent N0. : US 6,221,702 Bl

(A 1) METHOD OF FABRICATING THIN FILM TRANSISTOR

(A 2) Date of Patent: April 24, 2001 '

(A 3) ABSTRACT
The present invention relates to a method of fabricating a thin film transistor in which
a metal silicide line generated from Metal Induced Lateral Crystallization is located
at the outside of a channel region. The present invention includes the steps of forming
a semiconductor layer on a substrate wherein the semiconductor layer has a first
region, a channel region and a second region in order, forming a gate insulating
layer/a gate electrode on the channel region, doping the first and the second region
heavily with impurity, forming a metal film pattern making the first region a metal
offset,

and crystallizing the semiconductor layer by means of applying thermal treatment
to the semiconductor layer having the metal film.
In the foregoing embodiment, Ni is preferably used as an inducing metal. Other
metals can be used as the inducing material, including one or a mixture of metals
such as Pd, Ti, Ag, Au, Al, Sn, Sb, Cu, Co, Cr, Mo, Tr, Ru, Rh, Cd , Pt or the like.
In the present invention, a portion of the drain region becomes the Ni-offset or a
metal-offset region. With the same method, a portion of the source region can become
the Ni-offset region or a metal-offset region to crystallize amorphous silicon. The
only difference is that the photoresist pattern is formed to cover the portion of the
source region near the gate.

(A 4) WHAT IS CLAIMED IS:

1. A method of fabricating a thin film transistor, the method comprising the steps of:
forming a semiconductor layer on a substrate, said semiconductor layer having a
first region, a channel region and a second region; fonning a gate insulating layer
and a gate electrode on said channel region; doping said first and said second
regions with impurity of a first concentration; forming a metal film pattem to form
a metal-offset region in said first region; and crystallizing, said semiconductor
layer by applying thermal treatment to said semiconductor layer having said metal
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film, wherein the step of fonning the metal film pattern includes the steps of:
fonning a photoresist pattern covering a part of said first and said gate regions;
forming a metal film on a whole surface of said substrate and said photoresist
pattern; and removing said photoresist pattem by lift-off to form a metal-offset
region in said certain part of said first region.

2. The method of fabricating a thin film transistor according to claim 1, wherein said
metal-offset of said metal film pattern is defined near said gate electrode in said
first region.

3. The method of fabricating a thin film transistor according to claim 2, wherein said
metal film pattern is fonned to a thickness of about 20—200A

4. The method of fabricating a thin film transistor according to claim 1, wherein said
metal-offset of said metal film pattem is defined in said first region.

5. The method of fabricating a thin film transistor according to claim 3, wherein said
metal film pattem is fonned to a thickness of about 20——200A

6. The method of fabricating a thin film transistor according to claim 1, wherein said
step of fonning a metal film pattem further comprises the step of converting the
first region into a metal-offset.

7. The method of fabricating a thin film transistor according to claim 6, wherein said
metal film pattem is formed to a thickness of about 20—200A

8. The method of fabricating a thin film transistor according to claim 1, wherein said
photoresist pattern is formed to cover a portion of said first region close to said
gate electrode.

9. The method of fabricating a thin film transistor according to claim 1, wherein said
photoresist pattem is formed to cover a whole surface of said first region.

10. The method of fabricating a thin film transistor according to claim 1, wherein
said metal film pattern is fonned by using one or a mixture of metal including Pd,
Ti, Ag, Au, Al, Sn, Sb, Cu, Co, Cr, Mo, Tr, Ru, Rh, Cd, Pt or the like.

11. The method of fabricating a thin film transistor according to claim 1, wherein
said metal film pattem is fonned to a thickness of about 20-——20OA

12. The method of fabricating a thin film transistor according to claim l, wherein
said thennal treatment is processed under a temperature of about 300—500° C.

13. A method of fabricating a thin film transistor, the method comprising the steps
of: forming a semiconductor layer on a substrate, said semiconductor layer having
a first region, a channel region and a second region; fonning a gate insulating
layer and a gate electrode on said channel region; fonning a metal film pattern to
fonn a metal-offset region in said first region, wherein the step of forming the
metal film pattern includes the steps of: forming a photoresist pattern covering a
part of said first and said gate regions; forming a metal film on a whole surface of
said substrate and said photoresist pattem; and removing said photoresist pattern
by lifi-off to form a metal-offset region in said part of said first region; doping,
said first and said second regions with impurity of a first concentration; and
crystallizing said semiconductor layer by applying thennal treatment to said
semiconductor layer having said metal film.

14. The method of fabricating a thin film transistor according to claim 13, wherein
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said steps of forming a metal film pattern further comprises the step converting
the first region into a metal-offset.

15. The method of fabricating a thin film transistor according to claim 13, wherein
said photoresist pattem is fonned to cover a portion of said first region close to
said gate electrode.

16. The method of fabricating a thin film transistor according to claim 13, wherein
said photoresist pattern is formed to cover a whole surface of said first region.

17. The method of fabricating a thin film transistor according to claim 13, wherein
said metal film pattem is formed by using one or a mixture of metal including Pd,
Ti, Ag, Au, Al, Sn, Sb, Cu, Co, Cr, Mo, Tr, Ru, Rh, Cd, Pt or the like.

18. The method of fabricating a thin film transistor according to claim 13, wherein
said metal film pattem is formed to a thickness of about 20-—2()0A

19. The method of fabricating a thin film transistor according to claim 13, wherein
said thermal treatment is processed under a temperature of about 300--500° C.

20. The method of fabricating a thin film transistor according to claim 13, wherein
said metal-offset of said metal film pattern is defined near said gate electrode in
said first region. ’ I

21. The method of fabricating a thin film transistor according to claim 13, wherein
said metal-offset of said metal film pattem is defined in said first region.

22. A method of fabricating a thin film transistor, the method comprising the steps
of: forming a semiconductor layer on a substrate, said semiconductor layer having
a first region, a channel region and a second region to form an active layer;
forming a gate insulating layer and a gate electrode on said channel region; doping
said first and said second regions with impurity of a first concentration forming a
metal film pattern to form a metal-offset region in said first region after forming
the active layer; and10 crystallizing said semiconductor layer by applying thermal
treatment to said semiconductor layer having said metal film, wherein the step of
forming the metal fihn pattem15 includes the steps of: fonning a photoresist
pattem covering a part of said first and said gate regions; fonning a metal film on
a whole surface of said substrate and said photoresist pattern; and removing said
photoresist pattem by lift-off to form a metal-offset region in said part of said first
region.

23. The method of fabricating a thin film transistor according to claim 22, wherein
the step of forming the metal film pattem includes the step of converting the first
region into a metal-offset.

24. A method of fabricating a thin film transistor, the method comprising the steps
of: forming a semiconductor layer on a substrate, said semiconductor layer having
a first region, a channel region and a second region ;forming a gate insulating
layer and a gate electrode on said channel region ;fomiing a metal film pattern to
fonn a metal-offset region in said first region after forming the active layer;
doping said first and said second regions with impurity of a first concentration;
and crystallizing said semiconductor layer by applying thermal treatment to said
semiconductor layer having said metal film, wherein the step of fonning the metal
film pattern includes the steps of: forming a photoresist pattem covering a certain
part of said first and said gate regions; forming a metal film on a whole surface of
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said substrate and said photoresist pattern; and removing said photoresist pattern
by lifl-off to form metal-offset region in said part of said first region.

25. The method of fabricating a thin film transistor according to claim 24, wherein
the step of forming the metal film pattern includes the step of converting the first
region into a metal-offset.

B. Patent N0.: US 6,197,623 B1

(B.l) METHOD FOR CRYSTALLIZING AMORPHOUS SILICON THIN-FILM FOR
USE TN THIN-FILM TRANSISTORS AND THERMAL ANNEALING
APPARATUS THEREFOR

(B.2) Date of Patent: March'6, 2001

(B.3) ABSTRACT _
A method for crystallizing an amorphous silicon thin-film is provided, in which
amorphous silicon thin-films on a large area glass substrate for use in a TFT-LCD
(TFT-Liquid Crystal Display) are crystallized unifonnly and quickly by a scanning
method using a linear lamp to prevent defonning of the. glass substrate. The
crystallization method includes
the steps of fonning an amorphous silicon thin-film on a glass substrate, and
illuminating a linear light beam on the amorphous silicon thin-film from the upper
portion of the glass substrate according to a scanning method. The crystallization
method is applied to a polycrystalline silicon thin-film transistor manufacturing
method including the steps of forming an amorphous silicon thin-film on a glass
substrate, and crystallizing the amorphous silicon of thin-film transistor according to
a scanning method using a linear light beam. In the scanning illumination of the
linear light beam, either one of a supporting member of the glass substrate and a light
source is relatively moved by a scamiing driver apparatus.

(B.4) What IS CLAIMED IS:

l.An amorphous silicon thin-film crystallization method comprising the steps of:
forming an amorphous silicon thin-film on a glass substrate; forming at least one
metal thin-film pattem for crystallization induction on the amorphous silicon thin
film, forming a transparent capping oxide layer on the metal thin-film pattern; an
illuminating linear light emitted from a linear lamp on the amorphous silicon thin
film of the glass substrate according to a scarming method.

2. The crystallization method according to claim 1, wherein said metal thin-film is
comprised of one selected from a group composed of Ni, Fe, Co, Ru, Rh, Pd, Os, Ir, Pt,
Sc, Ti, V, Cr, Mn, Cu, Zn, Au and Ag or an alloy thereof.

3. A method for manufacturing a polycrystalline silicon thin-film transistor employing the
crystallization method according to claim I, comprising the steps of: fonning an active
layer composed of the amorphous silicon on the glass substrate; forming a gate insulation
film and a gate electrode on the active layer in turn; depositing a metal thin-film on the
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4.

5

6

7

resultant glass substrate; and crystallizing the amorphous silicon of the thin-film
transistor according to a scanning method _usinglinear light, wherein the amorphous
silicon with respect to a channel region positioned in the lower portion of the gate
insulation film is crystallized by a metal-induced lateral crystallization (MILC) method
using the metal thin film. I
The polycrystalline silicon thin-film transistor manufacturing method according to claim
3, wherein said metal thin-film is comprised of one selected from a group composed of
Ni, Fe, Co, Ru, Rh, Pd, Os, Ir, Pt, Sc, Ti, V, Cr, Mn, Cu, Zn, Au and Ag or an alloy
thereof.

. The polycrystalline silicon thin-film transistor manufacturing method according to claim
3, furthercomprising the step of forming a transparent capping oxide layer on the whole
surface of the amorphous silicon transistor.

. The polycrystalline silicon thin-film transistor manufacturing method according to claim
3, further comprising the step of preheating the glass substrate at 400° C. or below before
scanning of the glass substrate due to the linearly heating. ‘

. The polycrystalline silicon thin-film transistor manufacturing method according to claim
3, wherein said glass substrate further comprises a detection pattern installed along the
transfer direction on one side of the glass substrate, which can allow monitoring of the
crystallization process of the amorphous silicon according to the scanning of the light
beam, wherein the transmittivity of the light received via the detection pattern is detected
to control the scanning velocity and the power of the light beam.

C Patent No.: 6,097,037

(C l) THIN FILM TRANSISTOR HAVING A CONTINUOUS CRYSTALLIZED LAYER
INCLUDING THE CHANNEL ANDPORTIONS OF SOURCE AND DRAIN
REGIONS

(C 2) Date of Patent: August l, 2000

(c 3) ABSTRACT
A transistor includes an MILC (metal-induced lateral crystallization) region formed
on a substrate with a semiconductor material and including a channel region, and a
plurality of MIC (metal-induced crystallization) regions formed on the sides of the
MILC region with a semiconductor material, wherein at least one boundary between
the MILC region and one of the MIC regions is located outside the channel region.
A method of fabricating a transistor includes the steps of forming an MILC (metal
induced lateral crystallization) region on a substrate using a semiconductor material,
the MILC region including a channel region, and forming a plurality of MIC (metal
induced crystallization) regions fonned on sides of the MILC region using a
semiconductor material, wherein at least one boundary between the MILC region and
one of the MIC regions isolated outside the chamiel region.
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(C 4) What IS CLAIMED IS:

l. A transistor comprising: an MILC (metal-induced lateral crystallization) region
formed on a substrate with a semiconductor material and including a channel
region; and a plurality of MIC (metal-induced crystallization) regions fonned on
sides of the MILC region with a semiconductor material, wherein at least one
boundary between the MILC region and one of the MIC regions is located outside
the channel region. '

2. The transistor according to claim 1, wherein the MILC region includes heavily
. doped regions formed on sides of the channel region.
3. The transistor according to claim 1, wherein the MILC region includes lightly

doped regions formed on sides of the channel region.
4. The transistor according to claim l, wherein the MILC region includes side

portions fonned on sides of the chamiel region, a length of each of the side portions

ranging from0.0l um to_5»um. "

5. The transistor according to claim l, wherein the MILC regions include source and
drain regions.

6. The transistor according to claim 1, wherein the MILC region includes no dopant
portions formed on sides of the channel region.

7. A transistor comprising: a channel region; a source region having a first source
portion adjacent to the channel region and a second source portion adjacent to the
first source portion; and a drain region having a first drain portion adjacent to the
channel region and a second drain portion adjacent to the first source portion;
wherein the channel region and at least one of the first source portion and the first
drain portion comprise a metal-induced lateral crystallization region.

8. The transistor of claim 7, wherein the second source portion comprises a metal
induced crystallization region.

9. The transistor of claim 7, wherein the second drain portion comprises a metal
induced crystallization region.

10. The transistor of claim 7, wherein at least one of the source and drain regions
includes a lightly doped region.

11. The transistor of claim 7, wherein the source and drain regions are heavily doped.
12. The transistor of claim 7, wherein a length of the first source portion is between

approximately 0.01 microns and approximately 5 microns.
13. The transistor of claim 7, wherein a length of the firs drain portion is between

approximately 0.01 microns and approximately 5 microns.
14. The transistor of claim 7, wherein the channel region, he first source portion and

the first drain portion comprise the metal-induced lateral crystallization region, the
second source region comprises a metal-induced crystallization region, and the
second drain region comprises a metal induced crystallization region. .

15. The transistor of claim 7, wherein the first source portion and the second source
portion have different concentrations of impurities.

16. The transistor of claim 7, wherein the first drain portion and the second drain
portion have different concentrations of impurities.
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