
PARTV EVIDENCES OF THE RESPONDENTS’ INFRINGEMENTON
THE COMPLAINANT’S PATENTS l

Direct Evidence
(** Refer to the Exhibit No. 2 -1 and 2-2 TEM Analysis.)

(A.1) HRTEM (High Resolution Transmission Electron Microscopy) ANALYSIS

This direct evidence is to show that nickel which is detected only in the MILC
technology-applied process is also detected in the display of the Respondent l’s smart
phone. y
If nickel exists in the silicon poly crystal thin film (in the display) of the Respondent l’s
smarlphone, it becomes certainly the decisive evidence that the Respondents use the
MILC technology of the Complainant.
On the other hand, if the Respondents crystallize the silicon thin film by using the
method of ELA {Excimer Laser Annealing / ELS (Excimer Laser Scanning)}, nickel
should never exist in the crystallized silicon thin film.

1) HRTEM is an instrument for high-magnification studies of nanomaterials. High
resolution makes it perfect for imaging materials on the atomic scale.

2) HRTEM has been extensively and successfully used for analyzing crystal
structures and lattice imperfections in various kinds of advanced materials on an
atomic resolution scale. It can be used for the characterization of point defects,

- stacking faults, dislocations, precipitates grain boundaries, and surface structures.
3) HRTEM is only useful method in detecting the ultra-small quantity of additive

which cannot be detected by the analysis method of SEM (Scaming Electron
Microscope). _ V

(A.1.1) Complainant requested two (2) R&D Laboratories (in order to double check to
avoid any unilateral result) to analyze the silicon poly crystal thin film of the
Respondent l’s Galaxy S II smartphone (product name: SHV-El20L) for the
analysis, as below: _

(A.l.l.a) National Nano Fab of KAIST (Korea Advanced Institute of Science &
A Technology), Korea on Nov. 16, 2016, 14:00~l8:0O r

(A.1.1.b)Materials Analysis Center of Seoul National University on Nov. 28, 2016,
14:00 ~ 17:00 ' ‘

(** Refer to the Exhibit N0. 2 -1 and 2-2 TEM Analysis.)
l) Purpose of the reguest: detection of ultra-small quantity of nickel element

possibly sitting inside silicon poly crystals.
2) Analysistool: HRTEM (High Resolution Transmission Electron Microscopy),
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where the atomic image can beseen.
3) Method: It is well known that a single crystal of any substance should have a

regular atomic arrangement so that 2"‘?element residing in any single crystal can
be detected by analyzing atomic arrangement with HRTEM. In this case, if there
is a foreign element in poly silicon thin film, it must be a nickel or nickel silicide
_(acompound of silicon and nickel) and the atomic arrangement of these elements
is different from that of silicon single crystal, and it is not difficult to detect in an
atomic image -of -HRTEM.This method is well established for detection of a
foreign material, especially when the quantity of a foreign material is extremely

‘ small. _ »

(A.1.2) Analysis result _

' (A.1.2.a)Followings are knownatomic arrangement of a single crystal of silicon
nickel silicide. (reference: JCPDS"card from ‘ICDD PDF-4+ 2015’) '

@ Inter-planar spacing of silicon sing_le_crystal

»'

l\.>
GD

du-\> ll

3'

7?

7

[2e.419o 1, 3.138 gt

I-'

‘Zr.

l—'

Y|

._.

L47-3049 il 1-230 . It

Ix)

_ll

N

.0;-_'

t "Q_

l‘s'6.i0i§'?;I'*'£658 W

U-I

i

I-'

|;69;1709’l[1.551 

-l>

_§ll__ff

O

7*
io

,ii.._._a

g§7ie.3s99 1;;_4;j:;_;;~

u.)

.. .‘.. ....

it

UJ

i A

l

P:

I ss.ose1 ll 1.1023 1;'

-IA

~11

N

l 0

I\)

® Inter-planar spacing of nickel silicide (a compound of nickel and silicon)

- 7 29 do’-1) 1l ll *1

,'_._.

K

'.“_T

1

O

O

é»

- -[~2e.99ss;. 35300 if
I 316546 2-74@sJl

b—*

O

I-‘

aqi

' §';;¢",4§49 ;_2.4‘s0» If ‘

O

O

K).

‘ I'4e1b§41_]:. £970 ]{;

l—*

11"
O

N)

..;_i

147.2327 5 1.900 ti

l—'

1

gt-_l.
t

H t

=.

O

I

>--.-l

M

L:
O

N).

-nu-_

fllssqgza if 1.370" '|l~ t

Page _21/ 17



(A l 2b)Analysis Result of National Nano Fab of KAIST (Korea Advanced
Institute of Science & Technology)

Photo 1. Bright field image of Galaxy S II taken by KAIST

A material can be identified from its unique inter-planar spacing.
As can be seen in TEM (Transmission Electron Microscopy) image 1 above,
the inter-planar spacing of region 1 is measured to be 3.138 A, which is
corresponding (111) crystallographic plane of silicon single crystal and that
of region 2 is 3.3 A, which is corresponding to (100) plane of nickel silicide.
Hence, we can say that region 1 is silicon single crystal and region 2 is nickel
silicide, definitely. We do not see atomic arrangement in region 3 because
the beam direction is not parallel to atomic planes of region 3. In order to see
the atomic arrangement in region 3, the beam direction has to be moved in
parallel to atomic planes, which might lose the image for region 1 and 2 in
this case.
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3) In TEM image 2 below, three atomic inter-planar spacings are identified,
where all correspond to silicon (lll). Hence, we can definitely say that the
material we are seeing is silicon poly crystal.

4-v v ./ 1

(A 1 2c)Analysis Result of Materials Analysis Center of Seoul National
University

From TEM image 3 below, nickel silicide single crystals (region 2) can be
seen in between silicon single crystals (region 1 & 3), where one of the
crystals is identified from 100 inter-planar spacing of nickel silicide (white
lines drawn in the figure). Atomic arrangement of nickel silicide crystals of
which 100 planes are parallel to the electron beam direction can be seen in
this image. These nickel silicides came from all different directions of Xand
y (z axis is the beam direction, which is 100) and met at the grain boundaries
of silicon (Region2). Since all these single crystals are having 3.27 A as an
inter-planar spacing, corresponding to (100) of nickel silicide, Wecan see that
these single crystals are not a silicon single crystal but a nickel silicide single
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crystal.

Photo 3. Bright field image of Galaxy S II taken by SNU
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Photo 4. Example of measurement of inter-planer spacing by HRTEM.
Peaks of electron beam intensity are corresponding to atomic position.
Measurement of 3.27 A as for the inter-planar spacing of Ni2Si in Photo 3
is shown in this figure. The error range in these measurements is maximum
+- 0.01A

(A 1 2 d)Interim Conclusion of the Analvses of KAIST and SNU

From the analyses of KAIST and SNU, followings can be concluded:

As is seen as above, it is certainly confirmed that (1) the silicon thin film of
Galaxy S II of the Respondent 1 is a perfect poly crystal (crystallized silicon)
and (2) that inside silicon, nickel silicide, which is an alloy of nickel and
silicon, is detected to exist.
And it can be said surely that this nickel silicide was formed during heat
treatment because nickel was certainly put into silicon prior to crystallization.
Furthermore, it is certainly doubtless that the Respondents use the nickel
which induces the crystallization when the silicon thin film is crystallized in
the low temperature, because the nickel silicide which is detected through
above analyses is an alloy of nickel and silicon.
Ifthe Respondents crystallize the silicon thin film by using the method of
ELA {Excimer Laser Annealing / ELS (Excimer Laser Scanning)}, nickel
should never exist in the crystallized silicon thin film, but the above analyses
result show the existence of nickel. Therefore, the result of above analyses
becomes certainly the decisive evidence that the Respondents use the MILC
technology of the Complainant.
(** Complainant’s Comment)
Not only Galaxy S II but also entire Galaxy S Series are believed certainly
to have adopted the display which is manufactured by adopting the
Complainant’s US patented _MILC technology, because the Respondents
have been saying in public that the display of Galaxy S Series is AMOLED
display. Recently the Respondents call sometimes such display as OLED
display instead of AMOLED display, so as to make the Complainant
confused.

(A 2) SEM (Scanning Electron Microscope) ANALYSIS ,
(Analysis of the dimples formed on the surface of the silicon thin film)

(A 2 l) Dimple Size and the Laser Power
1) The Respondents assert that they fabricate AMOLED display through ELS

(Excimer Laser Scanning) and/or ELA (Excimer Laser Annealing). On the
other hand, during the process of ELA/ ELS, the formation of dimples cannot
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be avoided. 

If a micron size laser beam is exposed on the surface of silicon thin film, the
spot of the laser beam is melted and then frozen as the beam is moved for
scan. When the spot is freezing, circumference of the molten spot starts to
freeze first and then, the center freezes lastly.
Since the silicon shrinks as it freezes, silicon atoms move towards the center
as the freezing progresses, and this process forms the solid dimples along the
scanning of the laser beam on the surface of the silicon thin film.
As is seen in the pictures below, these dimples are arrayed to the direction of
the laser scanning, and the bands of dimples are formed between the scans.
The bigger the size of dimple, the rougher and more rugged the surface of
silicon thin film becomes naturally. 

a) cross—section

b) top view

Illustration 1. Schematics of shape change in a single dimple according to the laser
energy density

|'1€| htd‘&\\\ I K\\\ I ~ I \ _

\ \\ V dimple distance
s‘ _ \ _ p .

./\\, ./\-. /\im
‘Q a ll .a: scanning space

scan direction

Illustration 2. Schematics of dimples formedpafterthe laser scanning
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5) As the laser power gets increased, the molten spot also gets bigger, and
therefore:
i. the height of dimple gets higher; and
ii. the width of each dimple also gets bigger (** Illustration 1); and
iii. the distance (space) between the dimples gets narrow; and
iv. the gap (space) between the dimple bands (scans) also gets narrower.

6) As the matter of natural consequence, the surface of the silicon thin film gets
rougher and more rugged (** Illustration 2).

7) Accordingly, in the analysis of the dimple size, we can clearly confinn the
relative size of the dimple when we analyze and compare the above 4 factors.

(A.2.2) The dimples detected in the display of the Respondent l’s smartphone (Galaxy S
series) correspond consistently to the case of smaller size when analyzed in tenns
of the above 4 factors, than the dimples fonned when crystallized through the
method of typical ELA (ELS).

(A.2.2.a)SEM analysis
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Photo 5. Typical example of silicon thin film topology after typical ELA
Crystallization (SEM picture). Dimples are successively formed along the laser
scanning direction. (Reference: SCIENTIFIC REPORTS | 4 : 6858 | DOI:
10.1038/srep06858)
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smartphone. Size of this picture has been adjusted for the magnification to be the same to that
of Photo 5 for clear comparison.

(A.2.Z.b)Dimp|e Size Comparison

s¢h;;nai¢d} *
H-"wt ,»\ »\ .,-\__ _

Schematic drawing of Photo 6
Illustration 3. Schematic drawings for comparison of the dimple size in
Photo 4 and 5.
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In case of Galaxy S II of the Respondent 1, the laser scanning is certainly and
doubtlessly believed to be conducted with the less power of laser than the
general laser power of ELA (ELS), because of the reasons as below:

i. the height of dimple is lower, and
ii. the width of each dimple is narrower, and

iii. the distance (space) between the dimples is wider, and
iv. the gap (space) between the dimple bands (scans) also is wider.

(A.2.3) The reason why Japanese companies had to give up ELA process for
crystallization of silicon thin film in 2009:

(A.2.3.a)There exists so called “Threshold Power” of the laser, which is the minimum
energy density of the laser for perfect crystallization of silicon thin film in

,ELA process. ' _
(A.2.3.b)ELA process causes unavoidably the formation of dimples, and these

dimples make the surface of silicon thin film rough and rugged, and if the
surface of silicon thin film gets rough and rugged above a certain level, the
semiconductor process to fabricate the --TFT (processes such as

- Photolithography, Etching, and Deposition, etc.) cannot be conducted and
the semiconductor device cannot be fabricated. I

(A.2.3 .c)Accordingly, the most crucial technological factor in the ELA process is the
development of the method to reduce the size of the dimples to the minimum

(A.2.3.d)As is seen in the illustration 1 and 2 above;
1) If the lower energy density of laser is used, the dimple size may well be

reduced; but the semiconductor device cannot be fabricated because the
lower laser power causes only partial crystallization of the silicon thin
film

2) If the higher energy density of laser is used, the over all crystallization
of the silicon thin film can be formed; but the bigger dimples make the
surface of silicon thin film rough and rugged, which disturbs the process
of semiconductor to fabricate the TFT; and this case also makes
impossible the fabrication of semiconductor device.

(A.2.3.e)The minimum laser power to crystallize the silicon thin film (in order to
form the minimized size of dimples) is called “Treshhold Power”, and
because even the dimples fonned at the Threshhold Power is too big to be

. appropriate for the semiconductor process, ELA process could not be
adopted for industrial mass-production.

(A.2.3.f) Seven (7) companies in Japan (Sony, Sharp, Toshiba, NEC, Mitsubishi,
Panasonic and Canon) had been leading the ELA process from 1992 to 2009
but at the end of 2009 they gave up the ELA process because they could not
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reduce the size of dimples. This is a globally well known fact. (** Refer to
the Exhibit No.5 Newspaper article.)

(A.Z.4) Academic Reports for Dimple Size Control with Nickel
It has been well known globally that in the method of ELA process, nickel
addition prior to the crystallization is the only Wayto reduce the size of dimples.

(A.2.4.a)Internati0nal Publications

1) Y.C. Peng et al, “Crystallization of amorphous Si films by pulsed laser
annealing and their structural characteristics” Semicond. Sci. Technol.
19 (2004)759-763

Q) Nickel addition: nickel was evaporated by the laser and deposited on
silicon thin film to the unmeasurable thickness.

® Tools for identification of nickel in silicon: SEM, HRTEM, scanning
probe microscope and Raman Spectra.

@ Atomic arrangement in crystals can be seen in the figure below.
@ Nickel which has a different inter-planar spacing from silicon can be

easily identified as indicated with white circles in this figure.
® Identification of nickel in silicon crystal (Whitecircles) with HRTEM
@ (** Note) This is the same analysis method as those of the

aforementioned two (2) R&D Laboratories (KAIST National Nano Lab

l

Identification of nickel in silicon crystal (white circles) with HRTEM
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Effect of nickel addition: ' - ' , . V

g;“T_l_1edoping of atoms may effectively reduce the threshold value of laser
energy density ’to crystallize the a-Si films, and the flocculent-like Si
nanostructures could be formed by Ni-induced crystallization of the a-Si
films.” * - ' I V - i ‘ 

“Doping of Ni atoms has important effects on the crystallization of a(Ni)-Si
films. When the 0:-Sifilms are not doped by Ni atoms, the films cannot be

__crystallized at the lower laser energy density. When Ni atoms are doped into
'_a—Sifilms, because the valencelbond energy between Ni atoms and thea-Si

structure is lower than the combined energy of the 0:-Sistructure itself, the
doping of Ni atoms reduces the crystallization energy of the a-Si films, so
that the Ni-dopeda-Si films can be crystallized at.-a lower laser energy
density. The threshold values of the laser energy densitv to crystallize the a
Si films and a(Ni)-Si films are 204 and 180 ml cm—2.respectively.” '
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SEM images of a-_Sithin films irradiated at laser energy densities of (a) 204
mJ cm—2,(b) 240‘-mJ cm—-Z,(c) 303 mJ:c'rn+2 and (d) 480 mJ cm—2.
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Young-W00 Ok et al, “Ni implantation-induced enhancement of the
crystallization of amorphous Si “J.Mater.Electr0n (2006) 17:979-985

@ Nickel addition: nickel was evaporated by the laser and deposited on
silicon thin film to the unmeasurable thickness.

® Tools for identification of nickel in silicon: HRTEM

@ Effect of nickel addition
“In addition, the Si—Ni-implanted samples showed smoother surface
morphology as compared with the Si-implanted samples after laser
annealing (Fig. 9). This could be explained in tenns of the delay in the
solidification rate due to the existence of NiSi2 phase having a lower
melting point. For the Si—Ni-implantedsamples, the liquid NiSi2 phase
may segregateat their surface region (at the grain boundaries) during a
cooling process. Thus, the surface region contains the partially molten
phases (NiSi2) and so the surface region may have more time to relax the
surface tension, unlike the Si-implanted samples [21], leading to the
smoother surface.”

14 . —I— Sii-Ni:-implantedsamples
—O—Si:-im- lanted sam les

12A I\‘\
I 0——~f-——I

~_'_’v_’___’_._-I

HMS (nm
8

8

6
| - » - | r n - | - | 

300 400 500 600 700 800
- Energy (mJ/cm?)

_ The RMS roughness of the Si—Ni-implanted and Si implanted
samples as a function of laser energy (in the range300—800
mJ/cm2) _ _

A.Alberti et al, “Simultaneous nickel silicidation and silicon crystallization
induced by excimer laser annealing on plastic substrate” App]. Phys.
Lett.96,l42l13' (2010) p

® Nickel addition: sputtering of nickel to a thickness of 8 nm (80A)

® Tools for identification of nickel in silicon: TEM, EFTEM and XRD

G) Effect of nickel addition:
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“The calculated temperature at the surface during ELA at0.l2 J /cm2 is
shown in Fig. 3_a_. The peak temperature_l350 K is below the 0.-Si
melting point while the temperature curve is above 1273 K for a time
interval _l6 ns. Crystallization,Ni diffusion, silicide formation occurs in
this high temperature regime.” K
“Assuming a sharp interface between the Ni region and the (1-Siregion
in the simulation, would produce a very thin_ SO nm_ simulated
crystallized region at 0.12 _J/cm2. A threshold was identified at a density
of at which melting is simultaneously induced in the PolySi layer as well
as in the on-Siunderneath, due to the temperature gradient established as
a function of depth.”
“The threshold values of the laser energy density to crystallize the a-Si
films and a(Ni)-Si films are 0.2 J /cm2 and 0.12 J /cm2, respectively.”

4) Darren Murley et al, “An Investigation of Laser Annealed and Metal
Induced Crystallized Polycrystalline Silicon Thin-Film Transistors” IEEE
Transactions on Electron Devices, VOL. 48, No.6, JUNE 2001

@ Abstract:
“We report results on thin-film transistors (TFTs) made from a new
hybrid process in which amorphous silicon (a-Si) is first converted to
polycrystalline silicon (poly-Si) using N-metal-induced lateral
crystallization (MILC), and then improved using excimer laser annealing
(laser MILC or L-MILC). With only a very low shot laser process, we
demonstrate that laser annealing of MILC material can improve the
electron mobility from 80 to 170 cm2/Vs, ---”

@ “It was of interest to combine laser annealing with MILC precursor poly
Si, to improve general characteristics, and to gain insight into the MILC
material properties.”

@ “Previous laser characterization work at this laboratory has established
that, for 40-mn thick a-Si films, a peak energy (semi-Gaussian beam
shape) of around 230-240 ml/cm2 (repeated 20-l0Oshots) is required to
almost melt the entire thickness of the film- and form good bulk
polycrystalline silicon (the so-called super lateral growth (or SLG)
regime.” T "

(D IV. Conclusions
“----In addition, the MIC/MILC material can be improved with a very
low (or even single) shot laser annealing process, provided the laser
energy is correctly chosen. These results suggest that a hybrid MILC and
low shot laser process (L-MILC) may be useful in improving the poly
Si for active matrix display and system on panel applications.”

(A.2.4.b) It is. however. nonsense to crvstallize the nickel-added silicon thin
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film through ELA method.

These researches were carried out to see the effect and role of ultra-small
amount of nickel added to silicon thin film in crystallization of amorphous
silicon.Thev used the laser scanning for crystallization just for academic
purpose.
The crystallization temperature of silicon thin films pretreated’with nickel is
below 500 ° C so that the typical fumace can be used for crystallization, as
claimed in the Complainant’s US Patents.
The laser scanning of silicon thin film for crystallization is just like a black
painting the white paper with a ball-point pen instead of a brush.
It goes without saying that Japanese, who hasbeen a leader in laser scanning
technology for a long time, would have known about the research results
introduced above (besides the fact that they were publicized), i.e., the dimple
size can be reduced by adding nickel to silicon thin film prior to the laser
scan. However, Japanese cannot make it , industrialized because nickel

- addition for a low temperature crystallization of silicon is already patented
by the Complainant as US Patents which are introduced in this doctunent.
Besides, once nickel is added to silicon, there is no point to crystallize the
silicon thin film with the laser scan, extremely inefficient and Lmproductive,
non- economical way compared to a furnace, where a batch process is
available. Not only that, even small sized dimples, which are not beneficial
in any sense for the successive semiconductor process, cannot be avoided as
far as the laser scanning is used.

1)

2)

3)

4)

(A3) The method that Respondents used for the lateral crystallization of Silicon Thin
Film to fabricate Galaxy S series: g

Until before the invention of the MILC (Metal Induced Lateral Crystallization)
technology by the Complainant, only MIC (Metal Induced Crystallization)
technology which applies the metal over the entire surface or the bottom of the
silicon thin film in order to lower the crystallization temperature had been
publicized.

(A.3.l)

(A.3.2) In 1994 Professor Ponash, USA announced that he made a TFT by spraying
Paladium over the entire surface of the silicon thin film Whichhas an electrical
performance, but later it was revealed that this TFT could not be applied to
AMOLED due to the metal contamination inside the silicon crystal which makes
the electrical performance poor. Since then he made no more research
announcement with respect to the metal induced crystallization.

(A.3.3) In order to get rid of the metal contamination, the lateral crystallization must be
_ induced rather than the MIC. And for the lateral crystallization the nickel should
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not be sprayed over the entire silicon thin film, but the nickel must be deposited
only partially over the silicon in order that the crystallization should be
propagated into the parts, where there is no nickel. The less quantity of nickel
may induce the more lateral crystallization, which renders the better quality of
poly crystal silicon.

(A.3.4) Respondents have set up a large quantity of “the Equipment for Low Temperature
Crystallization of Amorphous Silicon Thin Film for AMOLED Display
(‘AMOLED equipment’)” on the production line. The AMOLED equipment can
be distinguished from other ordinary furnace in"tl1erespect that it is equipped
with a spray nozzle for application of nickel onto silicon thin film prior to heat
treatment for crystallization. Dilute solution of nickel is supposed to be sprayed
with a nozzle and then, heated at around 200 ° C to evaporate the organic solute,
leaving nickel molecule islands on silicon surface. Silicon between these islands
is free of nickel and supposed to be crystallized by the lateral crystallization
phenomenon. The distance between the islands can be controlled by the
concentration of nickel solution, spraying time, and size of the spray nozzle.

(A.3.5) The Respondents (Samsung Electronics Co., Ltd. and its filial company, Samsung
Display Co., Ltd.) have installed a large number of ‘AMOLED equipment’ on
their production lines, which can be loaded with multi-nurnber of substrates and

heat up to 600°C in order to steal and apply the MILC technology to the displays
in the smartphones.

Refer to the “Batch type process” as below:

Batch type process
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** Note: extremely small amount of nickel deposition is the key process of this
equipment, and this deposition process exactly infringes the Complainant’s US
patents.

(A.4) Interim Conclusion of SEM Analysis

1) SEM (Scanning Electron Microscope) analysis shows that the dimples in the
display of Galaxy S II of the Respondent 1 are too small to be acknowledged to

C have been fabricated through the ELA process. i

' 2) Judging from the aforementioned analysis results of 2 R&D Laboratories, it is
doubtlessly certain that: V
I. From the view point of the HRTEM Analysis, the Respondents have installed

“the Equipment for Low Temperature Crystallization of Amorphous
Silicon Thin Film for AMOLED display” which can add nickel on the
silicon thin film through the nozzle, on their production lines for mass
production of AMOLED display. _

II. From the view point of the SEM Analysis, the Respondents did not
crystallize the silicon thin film through the method of ELA process.

3) If the Respondents would crystallize the silicon thin film through the ELA
process after installing “the Equipment for Low Temperature Crystallization of
Amorphous Silicon Thin Film for AMOLED display” on their production lines
for mass-production, it is nonsense and illogical because it is just like a black
painting the white paper with a ball-point pen instead of a wide-brush.

4) The dimples in the TFT of the Respondent l’s smartphone (Galaxy S II) is so
small that they would be regarded just as a trace of laser scan (never enough to
crystallize the overall silicon thin film). And this fact shows evidently the
circumstance that the Respondents manipulated the dimples in order to conceal
the crystallization bv the Complainant’s MILC technology. _

B. Indirect Evidence

(B.1) The Respondents acquired the equipment (the Equipment for Low Temperature
Crystallization of Amorphous Silicon Thin Film for AMOLED display) to steal and
apply the MILC technology to the displays in the smartphones.

The Respondents (Samsung Electronics Co., Ltd. and its filial company, Samsung
Display Co., Ltd.) have installed the mass production equipment (manufactured by
Terasemicon Corporation and Viatron Technologies, Inc. in S. Korea) on their
production lines, which is named as “the Equipment for Low Temperature
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Crystallization ofAmorphous Silicon Thin Film for AMOLED display” since2010,
as is shown below:

(B.1.1) Terasemicon Corporation in South Korea shows in the Chapter II. Business
Contents of the Business Report 2014, as follows:
(*’f‘Refer to the Exhibit No. 6 Chapter II. Business Contents of the
Terasemicon Business Report 2014.)

(B.l.1.a) Terasemicon Corporation researched and developed the technology of
“LTPS (Low-Temperature Polycrystalline Silicone) TFT (Thin Film
Transistor) Nickel evaporation and deposit for AMOLED”. ’

(B.1.1.b)Terasemicon Corporation provides a big quantityof “the Equipment for
Low Temperature Crystallization of Amorphous Silicon Thin Film for
AMOLED display” to Respondent 1 and Respondent 2 since 2010.

(B.1.1.c)-It can be noticed, as is shown in the photo below, that this fumace uses
nickel for low temperature crystallization, which is one of the complaint’s
claims in his US patents:

~ Batch type process

' ,i;..________

|~|~|1|

(Unloading/loadmg)

<:ry§¢ai|]za}E>n-

Un|ga;l|rTg

I 1

CRYSTER 500 - “the Equipment for Low Temperature Crystallization of Amorphous
Silicon Thin Film for AMOLED Display” (source: ‘CRYSTER 500’ a booklet by Tera
Semicon in 2014)

(B.l.l.d)The sale of Display Equipment in 2014 reached at around USD 51 million
which occupies 71.9% of total sales in 2014.

(B.1.2) Viatron Technologies, Inc. in South Korea shows in the Chapter II. Business
Contents of the Business Report 2014, as follows
(** Refer to the Exhibit No.7 Chapter II. Business Contents of the Viatron
Business Report 2014.)
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(B.l.2.a) Viatron Technologies, Inc. confesses as below.
1) It developed the technology of non-laser crystallization by using Ni spray

method for AMOLED; and _
2) It conducted the continuous collaboration assignment together with

Samsung SDI (filial company of the Respondent l, and it produces the
elements of OLED for the Respondents.); and .

3) Through the continuous collaboration with Samsung SDI, it could
accumulate technology; and

4) Thereafter, it could join the Samsung Mobile Display Creative
Partnership (SMD CREPAS) for the project of “High temperature
productivity innovation module development for the 8 generation SGS
crystallization to be used in big-size OLED TV”; and
(** Samsung Mobile Display (SMD) is also a filial company of the
Respondent 1.)

5) It could provide Samsung Mobile Display(SMD) with the 8 Generation in
, line method SGS Crystallization Equipment for the SMD V1 line in 2011

(B.l .2.b)Viatron Technologies, Inc. provides a big quantityof “the Equipment for
Low Temperature Crystallization of Amorphous Silicon Thin Film for
AMOLED display” to Respondent 1 and Respondent 2 since 2004.“

(B.1.2.c) The sale of Display Equipment in 2014 reached at around USD 4.5 million
in 2014.

(B.Z) Additional evidences to show the infringement on the patents of the Complainant:

(B.Z.1) Terasemicon Corporation confesses that it developed the technology of “LTPS
TFT Nickel evaporation, sputtering and deposit for AMOLED”. On the other
hand, as is shown in the photo below, this technology is the very core of th_eMILC
technology already patented in USA for the Complainant.

TERA Solution

Introduction of ‘CRYSTER 500’ (Source: ‘CRYSTER 500’ a booklet by Tera
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Semicon in 2014).
According to this manual, CRYSTER 500 is supposed to form a sub-Angstrom
layer of nickel on amorphous silicon thin film, which means (considering the size
of one nickel atom is just about 5 angstroms) the islands of nickel molecules are to
be formed to induce “lateral crystallization” rather than MIC. This is exactly what
has been claimed at the Complaint’s US patents. ' _ '

(B.Z.Z) Viatron Technologies, Inc. also confesses as below: i
(B.2.2.a) It developed the technology of non-laser crystallization by using the in-line

equipment in 2003 for the first time in the world; and
(B.2.2.b) It conducted the continuous collaboration assignment together with

Samsung SDI (filial~compan_vof the Respondent 1, and it produces the
elements of OLED for the Respondents.); and

(B.2.2.c) It provided the AMOLED heat treatment equipment to somebody (perhaps
certainly, the Respondent 1 and the Respondent 2) since 2004.

(B.Z.3) Furthermore, the fact that the Respondents were provided with this equipment
shows that the Respondents manufacture the display with the MILC technology.

(B.2.4) Therefore, it is naturally proved that the Respondents covertly, intentionally,
deliberately and illegally adopted and applied the MILC technology to the display
of the smartphones (particularly “Galaxy S series”).

(B.2.5) Moreover, Terasemicon Corporation reveals that the major shareholder was
changed as of Jan 14, 2014 to Wonik IPS Co., Ltd., and it is suspected as follows:

(B.2.5.a) Wonik IPS Co., Ltd. is actually a filial company of the Respondents because
it would be linked with the owners of the Respondents.

(B.2.5.b)The Respondents merged TerasemiconCorporation through the detouring
way in order to occupy the MILC technology-applied method in mass
production of AMOLED display.

(B.2.5.c)Respondents are suspected to have masterminded Terasemicon
Corporation to produce such equipment, and it is also suspected that
Terasemicon Corporation might not have no option but to subjugate itself
to the demand of the Respondents because the Respondents are biggest
buyers of its products. ” _

(B.2.6) Apart from the statement in the Chapter II. Business Contents of the Business
Report 2014, Terasemicon Corporation states as follows in the booklet to
explains about itself:
(** Refer to the Exhibit No. 8 the booklet which explains about Terasemicon
Corporation.)

(B.2.6.a) It introduced the silicone crystallization process:
“Substrate Loading —) Nickel Evaporation and Deposit —)
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Crystallization Heat Treatment —)Substrate Unloading”
(** Note: This process is identical with that of the MILC Process. This
means the infringement on the patents of the Complainant.)

(B.2.6.b)Respondent l (Samsung Electronics) exhibited 40 inch flat full HD
AMOLED TV in the FPD (Flat Panel Display) International 2008
actually for the first time in the world, and the 40 inch display was
crystallized by Cryster 500, an equipment of above process, of
Terasemicon Corporation.

(B.2.6.c)Refer to the introduction of Cryster 500 and FPD International 2008
below:

Batch type process

To» Loainqap___p_e|_w,,p Z, -pa
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in Grystallizaio|% » p Advantageofbatchprocess
High uniformity

‘C? Highproductivity
°°***"'==""

ll

he Equipm

n oa ll’!

CRYSTER 500 —“t ent for Low Temperature Crystallization of Amorphous
Silicon Thin Film for AMOLED Display” (source: ‘CRYSTER 500’ a booklet by
Terasemicon Corporation in2014) i
** Note: It can be noticed that this furnace uses nickel for low temperature
crystallization, which is one of the Complaint’s claims in his US patents.
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TERA Solution

Introduction of ‘CRYSTER 500’ (Source: ‘CRYSTER 500’ a booklet by
Terasemicon Corporation in 2014).
** Note: According. to this manual, CRYSTER 500 is supposed to form a sub
Angstrom layer of nickel on amorphous silicon thin film, which means
(considering the size of one nickel atom is just about 5 angstroms) the islands of
nickel molecules are to be formed to induce “lateral crystallization” rather than
MIC. This is exactly Whathas been claimed at the Complaint’s US patents.

FPD International 2008

,5 1,, ‘lam HD l
Largest

Wbrld

LTPSprocess : Tera tool (Cryster 500)
23

World 15‘and world’s largest 40” AMOLED TV by Samsung displayed at
“FPD International 2008”. (source: booklet “Cryster 500” by Terasemicon
Corporation.)
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** Note: Samsung has confessed that this TV was fabricated with Terasemicon
Corporati0n’s “CRYSTER 500”, the equipment for Low Temperature
Crystallization of Amorphous Silicon Thin Film for AMOLED Display.

(B.2.7) Apart from the statement in the Chapter II. Business Contents of the Business
Report 2014, Viatron Technologies, Inc. states as follows on page 10 of
Investor Relations 2014 booklet to explains about the sales of its equipment (Heat
treatment equipment to manufacture the back-plate for OLED):
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Introduction of Viatron Technologies’ Business Scope and Sales Items. (Source:
“VIATRON TECHNOLOGIES, Investor Relations 2014”)
** Note: Two things can be noticed.

V @ Viatron provides Samsung with the fumace for OLED back plane preparation.
This fumace is named as “the Equipment for Low Temperature Crystallization
of Amorphous Silicon Thin Film for AMOLED Display”

@ Samsung produces with this poly TFT back-plane not only the smart phones
(Galaxy S1 ~S5) but also Note l ~ 3, Galaxy Gearl and 2, and also UHD

' AMOLED 55” TV
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C. Circumstantial Evidence

(C.'l) Respondents conducted the research on the effect of nickel addition on crystallization
of silicon: V

(C.1.1) Research in 2010:
> Title: Effects of Excimer Laser Annealing Process on the Ni-Sputtered

Amorphous Silicon Film
> Authors: Moojim Kim, GuangHaiJin, Hoonkee Min, Hokyoon Chung,

Sangsoo Kim, and Jonghyun Song, Electrochemical‘Solid-State Letters, l3
(10) H346-H349 (2010) ‘
(** These researchers are the employees of the Respondents.)

1) “This article conducted a comparative analysis on thin film transistors
fabricated by using the excimer laser annealed polycrystalline "siliconand
those fabricated by using the Ni-sputtered ELA poly-Si. The grain size of
the Ni-sputtered ELA poly-Si is three times greater than that of the ELA
poly-Si.”

2) ‘-‘Thepurpose of this work is to enlarge small grains to two-dimensional
large grains using the excimer laser.”

3) “One group of a-Si substrates was crystallized by the EKS process only,
while the other group of substrates was treated by the ELA process after
Ni was sputtered. A subangstrom Ni layer was formed by the Ni sputtering
system (the target width is 40nrn and the scanning speed 5m/min) having
a nonmagnetic cathode at the target power of 100W fir 305,while working
pressure of the deposition chamber and Ar gas flow were 5.5x10-1 Torr
and 10 sccm (sccm denotes cubic centimeter per minute at standard
temperature, pressure), respectively.”

4) “In summary, the Ni-sputtered ELA process was investigated to improve
the characteristic features of p-channel poly Si TFTs. ------- This
improvement is attributed mainly to the decrease in the absolute number
of grain boundaries (or the absolute number of grain-boundary trap states)
caused by the increase in the grain size (in Ni-sputtered ELA)”

(C.1.2) Research in 2014:
> Title: Characteristics of polycrystalline Si TFTs fabricated on glass substrates

by excimer laser annealing with nickel-sputtered amorphous Si films
> Authors: Moojim Kim, GuangHaiJin, Kyung-B0 Kim, and Jonghyun Song,

Displays 35 (2014) 1-5 (** These researchers are the employees of the
1 Respondents.) ,

1) “The reaction of nickel-silicide on Si(l00) substrate and simultaneous
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nickel silicidation and silicon crystallization on plastic substrate by ELA
procedure have been reported.”

2) “In particular, in this study, an extremely small amount of nickel atoms
was sputter-deposited on the 500 A thick a-Si film followed by LIC (Laser
Induced Crystallization) procedure.”

3) “It has been found that the density of nickel atoms scattered on a-Si
detennines the grain size of poly-Si after ELS process.”

(C.1.3) Deduced Circumstantial Proof:
Above researches conducted by the Respondents naturally discloses that the
Respondents tried to check t.he effect of MILC technology, while adopting the
MILC technology in the smartphone AMOLED display manufacture.

(C.2) Terasemicon Corporation and Viatron Technologies, Inc. respectively applied for
the patents in South Korea in order to provide the Respondents with “the equipment for
Low Temperature Crystallization of Amorphous Silicon Thin Film for AMOLED
Display”, and these patents are, as are seen below, regarding the nickel-"MILC of the
Complainant. Of course. these patents are intentionallv imitating and copying the
Complainant’s patents and therefore they should be sought to be nullified afterwards:

(C.2.'l) Terasemicon Corp0rati0n’s Patent (Application No. 10-2006-0033398 /
Registration No. 1007091040000)

(C.2.1.a) Core contents: The method to form the multi-crystallized silicon thin film
through the Metal Induced Lateral Crystallization by making each atom of
nickel surrounded by the multifparticles of silicon afier making nickel be
absorbed in the amorphous silicon layer. ‘

(C.2.l.b)** Note: Above core contents include the terminology of MILC in the
claims. .

(C.2.2) Viatron Technologies, Inc.’s Patent (Application No. 10-2008-0033105 /
Registration No. 1010072440000) ' ,

(C.2.2.a) Core contents: The method to form the multi-crystallized silicon thin film
by spraying the nickel of “10" ~ 1016atoms/emz"on the amorphous silicon
thin film. 7 .

(C.2.2.b) ** Note: This method is to induce the lateral crystallization by intentionally
spraying nickel on extremely small part of the silicon thin film, and
therefore, this method is a same method of the MILC of the Complainant.

(C.3) CTO (Chief Technological Ofiicer) of Terasemicon Corporation in South Korea was
a Ph.D. course student under the Complainant:
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