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production cost can be reduced because no photomask is used. 

Productivity may be increased by simplifying manufacturing 

processes." 

(3) Comparison 

From the well-known documents 1 to 3, an invention of a liquid 

crystal display, herein after referred to as well-known invention, 

is found to be well-known before the present application was filed, 

which liquid crystal comprises a first substrate, and a second 

substrate facing the first substrate, a columnar spacer for 

regulating a cell gap between the both substrates which spacer is 

made from a photosensitive resin only in non-display area of either 

or both of the first and second substrates , and liquid crystal held 

in the gap. 

The difference between the present invention and the well-known 

invention is that the present amended invention specifies that the 

columnar spacer has a hardness (DH) of from 26 to 30, whereas the 

well-known invention does not have such a specification. 

(4) Judgment 

(i)In the present specification, the followings are described: 

"[0015] As a material for forming the spacers 18, a photosensitive 

resin is used, particularly the one which gives a spacer having a 

dynamic hardness defined below of from 26 to 30. 

DH = K x Pmax/hmax2 

wherein DH is a dynamic hardness in Kgf/mm, Pmax is a maximum load 

in kgf, hmax is maximum of total of elastic deformation and plastic 

deformation in mm, and K is determined from deformation of an 

instrument-specific indentator. The above formula was derived by 

conducting dynamic hardness measurement. ... 

[0016] The spacer 18 having a DH of from 26 to 30 is neither too soft 

nor too hard. A spacer with a DH smaller than 26 may allow large change 

in cell gap when an external force is applied to a liquid crystal 

display. A spacer with a DH larger than 26 may cause bubbles to form 

in liquid crystal when a liquid crystal display is cooled to a low 
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temperature." 

The appellant argued in the response of July 31, 2002, that the 

constant, K, is known as described in section 0014 of Japanese Patent 

Application Laid-Open No.11-34206, hereinafter referred to as 

Reference document 1, sections 0016 and 0017 of Japanese Patent 

Application Laid-Open No.11-296908 . In the section 0014 of the 

Reference document 1, it is described that the dynamic hardness (DH) 

is defined by the following equation: 

DH = 3 . 8584 x P/D2 

Even if the constant, K, is widely known to be 3.8584, the present 

amended claim neither defines nor describes K. The description, "a 

hardness value (DH) of from 26 to 30", alone does not define hardness 

of the spacer clearly. The aforesaid difference is therefore 

considered nothing more than a hardness that achieves little change 

in cell gap caused by an external force applied to a liquid crystal 

display and no bubble formation at a low temperature, as described 

section 0016. in the present specification 

(ii) In the reference 1 cited in the decision of the rejection, it 

is described that, by setting a range of K value, which defines a 

hardness of a spacer, of from 500 kgf/mm2 to 1500 kgf/mm2, a cell gap 

is well maintained and thereby bubble formation is prevented when 

temperature of a liquid crystalline display lowers . There is a similar 

description in the cited reference 2, Japanese Patent Application 

Laid-Open No.5-80343. 

(iii) The K value in the invention of Reference 1 and the DH value 

in the present invention are determined in different manners . However 

the invention of Reference 1 and the present invention commonly intend 

to prevent bubble formation at a low temperature in a liquid crystal 

display and to avoid too soft spacers. 

Although the spacer used in the liquid crystal display described 

in Reference 1 is spherical, there is no reason that the technology 

concerning the spherical spacer cannot be applied to a liquid crystal 
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display using columnar spacers. 

Therefore, a person skilled in the art could easily set a hardness 

of the columnar spacer in the well-known liquid crystal display to 

such a degree that a cell gap is not changed a lot and no bubbles 

are formed at a low temperature as described in Reference 1. 

present invention merely expressed the hardness in DH value derived 

from a parameter different from those for the K value described in 

Reference 1. To specify the hardness range of from 26 to 30 is mere 

optimization easily made by a skilled person. 

The 

The effect of the present invention is predictable from the 

reference 1 and aforesaid well-known documents 1 to 3. 

As the present amended invention could have been easily made by 

a person skilled in the art by applying the invention described in 

Reference 1 to the well-known invention, 

patentable under the Patent Low Art.29(2). 

it is not independently 

(5) Conclusion 

As stated above, the present amendment violates the Patent Low Art. 

126(4) applied mutatis mutandis in the Patent Low Art.l7bls(5) and 

therefore is declined under the Patent Low Section 53(1) . 

3. The present invention 

(1) Since the amendment submitted on July 11, 2003 was declined as 

described above, the present inventions are those amended claims of 

from 1 to 10 on July 31, 2002, with claim 1, hereinafter referred 

to as the present invention, being as shown below: 

Claim 1. A liquid crystal display comprising: 

first and second substrates facing each other, 

spacers for regulating a cell gap between the both substrates, said 

spacers being made from a photosensitive resin and disposed in a 

non-display region of either or both of the first and the second 

substrates and having a hardness (DH) of from 26 to 30,and 

liquid crystal sandwiched between the first and the second 
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substrates." 

(2) Inventions described in the cited documents 

In the document 1 cited in the decision of re j ection, Japanese Patent 

Application Laid-Open No.6-273774, the well-known document 1, 

Japanese Patent Application Laid-Open No.8-286194, the well-known 

document 2:Japanese Patent Application Laid-Open No.1-134336, and 

the well-known document 3,Japanese Patent Application Laid-Open 

No.9-127513, the invention stated in 2.(2) above is described. 

(3) Comparison and Judgment 

Compared with the present amended invention, the present invention 

lacks the limitations that the spacer is disposed only in a non-display 

region and that the spacer has a columnar shape. 

Accordingly, for the almost same reasons as those concerning the 

present amended invention, a person skilled in the art could easily 

made the present invention by applying the invention described in 

the cited document 1 to the well-known inventions. 

(4) Closing 

As stated above, the present invention could be easily made by a 

person with skilled in the art based on the invention described in 

the cited document 1 and well-known technologies and therefore cannot 

be patented under the Japanese Patent Low Art.29(2). 

The appeal examination is closed with the aforesaid conclusion. 

January 10, 2 006 

Trial examiner-in-chief Yoshinori Hirai 

Trial examiner Yoshito Inazumi 

Trial examiner Toshimitsu Suzuki 

Teaching based on the Administrative Case Litigation Law Art.46 

A low suit against this trial decision can be filed in 30 days, 
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or 30 days plus additional period, if granted 

transmittal of the trial decision with the director of the Japanese 

Patent Office as a defendant. 

from the date of 

[Class of appeal decision] P18 .121-Z (G02F) 

Additional period of 90 days are granted for filing the action 

against the trial decision. 
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Our Comments 

(i ) Before giving our comments, we would like to mention that criterion 

for inventive step is severer than before. One reason for this is 

the IP high court established on April 1, 2005, as a special branch 

of the Tokyo High Court for intellectual property cases. The court 

tends to employ severer criterion than the Japanese Patent Office 

which then follows the court, so as not their appeal decision to be 

overturned by the court. 

To illustrate this, an example may be useful. 

Suppose an invention which is a combination of the limitation A 

with B, A+B. The limitation A is disclosed in document 1 and B in 

document 2 . Both documents 1 and 2 relate to the same technical field. 

In order for the invention A+B to be held nonobvious, there should 

be something which prevents a skilled person from combining A with 

B, for example, description in the document 1 that B adversely affects 

Previously, criterion was that there must be some suggestion or 

motivation either in the documents or in the knowledge generally 

available to a skilled person to combine teachings of the documents. 

(4) (ii) The severer criterion is seen in the present decision, 

Judgment,(iii): 

There is no reason that the technology concerning a spherical 

spacer disclosed in the reference 1 cannot be applied to a 

columnar spacer. 

The above judgment was made though none of the references suggests 

combining the columnar spacer with the dynamic hardness. 

This severer criterion is current big issue in the Japanese patent 

practice. 

(iii) You may rebut the decision by arguing an unexpected advantages 

of the combination of the columnar spacer with the Dynamic Hardness. 

In the appeal brief, we argued that the present DH value simulates 

actual pressure applied to the columnar spacer better than the K value 
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described in the cited document 1 which is derived theoretically. 

However, it is rejected in the appeal decision. 

(iv) Under these circumstances, estimated winning rate of the low 

suit is very low and therefore filing a low suit against the decision 

is not recommended. 

(v) The other things to note 

It is allowed to cite a document which has not been cited in 

examination process, if the document is used to show well-known 

technology at the time of the filing of an application in question. 

Regarding (4) Judgment, (i), the 3rd paragraph, the K value was 

deleted from the original claim 1 in response to the first office 

action, rejecting claim 1 for the reason that definitions of K, Pmax, 

and hmax are unclear. In the response, the applicant argued that these 

parameters are known at the time of the filing of the present 

application, citing Japanese Patent Application Laid-open 

No.11-34206, and No.11-296908. 
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Japanese Patent Application No.11-122923 

Claims 

l.A liquid crystal display comprising: 

first and second substrates facing each other, 

columnar spacers for regulating a cell gap between the both 

substrates, said spacers being made from a photosensitive resin and 

disposed solely in a non-display region of either or both of the first 

and the second substrates, and having a hardness (DH) of from 26 to 

30,and 

liquid crystal sandwiched between the first and the second 

substrates. 

2.A liquid crystal display comprising: 

first and second substrates facing each other, 

columnar spacers for regulating a cell gap between the both 

substrates, said spacers being made from a photosensitive resin and 

disposed solely in a non-display region of either or both of the first 

and the second substrates, and having a hardness value of plastic 

deformation (HV) of from 3 8 to 46,and 

liquid crystal sandwiched between the first and the second 

substrates. 

i 

3.A liquid crystal display comprising: 

first and second substrates facing each other, 

columnar spacers for regulating a cell ,.gap between the both 

substrates, said spacers being made from a photosensitive resin and 

disposed solely in a non-display region of either or both of the f i.rst 

and the second substrates, and having a hardness (DH) of from 26 to 

30 and a hardness value of plastic deformation (HV) of from 33 to 

46,and 

liquid crystal sandwiched between the first and the second 

substrates. 

4. The liquid crystal display according to any one of claims 1 to 

3, wherein said spacers have an elastic coefficient of from 100 to 

500 kg/mm2. 
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5. The liquid crystal display according to any one of claims 1 to 

4, wherein said spacers have a linear expansion coefficient which 

is equal to a coefficient of volume expansion per unit area of said 

liquid crystal. 

6. The liquid ciystal display according to any one of claims 1 to 

5, wherein said spacers have a coluinn occupancy ratio of from 0.05 

said coluinn occupancy ratio defined by the following to 0.86%, 

formula, 

coluinn occupancy ratio = (column base area x column density/ pixel 

area) x 100 

wherein the column density is defied by the following formula, 

coluinn density = total number of columns/ total number of pixels. 

7. The liquid crystal display according to any one of claims 1 to 

6, wherein said spacers have a cross-section, in a direction parallel 

to the both substrates, 

in the form of a rectangle, triangle, or polygon with a ratio of a 

side length of a upper cross-section to that of a lower cross-section 

ranging from 50 to 90 %, or 

in the form of a circle, ellipsoid, or prolate ellipsoid with a ratio 

of a length of diameter or major axis of a upper cross-section to 

that of a lower cross-section ranging from 50 to 90 %. 

8 . The liquid crystal display according to claim 7, wher ein the length 

of the side, diameter, or major axis of the upper cross-section is 

a length of a side, diameter, or major axis of a cross-section at 

a height of 0.9 time a maximum height of the spacer. 
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[#iftl5j<©iQlS] 
[ n ^ i ]  

^iStton-sstfe^Ttuieitf (D9\-M*mti&o 

% HffAV W-- •£ fttc @f*gBo 

o t>w< ̂ z- y j f M z t i f c i c D r '&zimJM i te 

[0M3J 

[ 0  0  0  3 ]  £ £ ? \  0 1  0 - 0 1  2 % # i ® L T ,  ± I B  
r r i s z t y / t emvcMmf tQigmmmz c  0  
1  0  i c iEmihmgSe  TFTT 1 0 $ #  

0 1  ncji isiai  ovx -xmi^o  
fcVgrWMB&*To 0 1 1 
TTF m, 
^sitmt^o 
[ 0  0  0  4 ]  0 1  O t C ^ - f T F T Z U l ' M g K l K f c ^  

T> FW-v^DLfcy 
- h K  7 ̂•< >%\z WMLIE y- h m G  L  t 

zw** 
- y B & Z t i r ^ Z a  i i0B^®S2ti:TFT7b-riJ 
g ®  1  ^ h v - y t x  
mzftM2tiT^Z>ti\ 0 1  Ofcfc^Ttt^O-SBftfl 

o 

[0 0 0 5]  tfc, li*Sa2t±±^OI TOA^ft 
<0,  3y$<>h*-;l '3%ftLTT F 7(DV~zmM 
(0^) ic&mn-zi^c zrcmmmmMza, 0 

M(±, zmmmw.'A-mz.fa 10 
fr 5 lc L ft ft o T li^ < ft § $j |E% W b ̂ T % L < ti pg 

1 Sfcfi 2 

[11^4] tuia^5-Utt, MIBMM £ IRHMI^T 
 ̂̂  > ffM ̂  n fu 10 ̂  s ?> SI ̂  1 ~ 3 CD I ̂ -rn^ 

tfe^0itfAv^-y^$n/c@ftgto 
[WsRiiS] MfE^ — BSii, 

T' W -  y j f M Z h f c  fc o-ess II^JS 1 ~ 3 ©I vf n 
1 it^n^dtc, 

[iisR^ e ]  fu i e @f*gg i i s 0 B B ^ ^ g0 ir B^®)ffl 20 mmmmm (mzmm) 1 aticmztir^ 
tmfcttffmf 5) til)0, MIBIM 
& 0g® fc ± fc ̂  $ £ ft fclS  ̂

^z-ymnhmmWc 
[fi^?] ®fo%W<D^lcWrf%>W--yi&$,t2> 

§ 0  

[ 0  0  0  6 ]  m ^ s  0 1  2 f y  

z/zt  vrtzm tfc T F T 7 u-riijsts 1 nm usi 
zmtSo SMH^L-ryMi 2fc:^ns<fc 
at, T F T71 £m£0@3te£ (0^B§) 
twiiL, 

^LT, ^01 2 0^EnY^l<:y^iygM 

<: 0 i: #, mm% v ^ tdtmm 
0!j?£ 0 fcsi< -rs <: 
So 30 
[sisRiPiS] 

1̂ *1 L /clft OISHW* 0^(5 
7XvjgjSff±1 %&£>tc^yXT F^iy 
|0llW%x >y f- > ?* S Ig ̂ , 

ra0i¥ifflft^] 
[ 0 0 0 1 ]  
[^©It^fM^if] *^(is 

[ 0  0 0  2 ]  
[^0Sffi] ft*, g/i^gg, ffiR{i^U'>U3>® 
TFT (Thin Film Transistor : Ta 
S7^ri'7v F U 7 ̂ X?fcB0^T^g#tc^^Ti±, 

t LT I TO (Indium Tin Oxide) IF0£§ 
tiTl^So ^ ©MBMJiWititf U 

i/U ny® T F T^^xS«l|0±{aMtfdf(c^ 
^LT, RFt^gSUOlRi 

±^0§fe0t^tLT«, ^©^©ISIigXStcgJSMfc 

[ 0  0  0  7 ]  
[^AmLiofc-rSKe] ±^L/cd; 

•5 ft I TOl|0l^«®2^0||±g^;^->'ffM 
$ft /cTF T7U^iJSSl^y5^X^^^^^L 
T^jtfS^&tcSoTti, 01 3{C^$n5«fcat, 
®^«1i2 0o^0±l2®^t§y7^X^7A0^7 
^  4  a  0 « « W f t ^ f c :  i o T  
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[0 0 0 9] *f|0^±±ia^1f(C^TftSftfct0T' 

SO ,  
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$ ^ 2 0 0 0 - 9 8 9 0 9  (3) 
3 4 

t § mttf; * z - y&fciEftmmw&w w-ym 
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[ 0 0  1 0 ]  
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tblCs 1  

Ht? J: 5 c 
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~ 5 ot^-f n^tca^oHWAV^-y^stifeHfr 
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m± Bc^-yB^nrm 
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[002 0] mmmtfM® 
ztisrctb, 
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f&nmic&^x, mmwvmmmmtzxu 
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40 

§ 0  
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l/-fc ?—y ffM? nfcEl#:^ 
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02fc:S2ft<fc5K, TFT7W®JS«1 
sswiessfi 1 1  atm&zn? iiMffil 2 0g||3()VJ\J<3S:oT^ 
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2 0^S%fflCr^i;LTt 
CO^^-lfcLTStt, IH^ISISI 1 a_h 

tcis^THUS® l 2 J; D [5]S«iJt<:fe-3TBlgii^ 
1 2 0flH%Htr«t9fe:IStt5nSi:i:t,fe:, 

v^0 

[0 0 2 6] C 
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T, ^-jgsjbwsnTvs miut^cD-m 
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cfc^ [sl^5-M5©lj¥(±, pB^Sl 2 0il»«fc 
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Z t i X ^ Z o  
[0 0 2 7] t%t>t>, 1 OSJSO^tCtiV^T 

t±, 03(ĉ ns«fc5k:, MiE -̂>4â i8**S 
12i:^f5IS, P^7'>4a{4. 

f g 0 ± t f  D ,  l  2  £ < S o f c M !  
T?PiBIS«ffil  2t^f9±^§0  ^©fc46, ®l£-ri.y 
^>4 3mmmtifc i^rmmmm 12 20 
fSi:i:{iB6±?ftS«t5t45o 
[0 0 2 8] 443, co^-listiiB^ai 2i;l^ 

1  TotT^fiE^nrfeivu 
T, flRfcfA 1  ,  C r (*niO 

[0 0 2 9 ]  ^{C, 0 4S#figLT, ±fa^5-Bi5S 
2©ffM77S^IMt§o 

^-^fiSttSSLTti,  St'®4 (a) 
1 a±{!;^-li5i:«:S#ffi5A«Bg 

mt%c 0  4  ( b )  3 0  
s^-yezmi, 1^X0 4 (c) 
l i 5 A J & x y f - > y t S o  i / i / xh^^ -ye  
mmzzt-?, 1 a±fciEi^=-
IBHS^ffM^nSo 
[ 0  0  3  0 ]  0 4  ( d )  

Sffil  1 a±{J:±iEii*flffil  2 I T Oil 2 A 
^sSclL, a^ffM 
T% 0  COfiKlLfcI T012 A?fex>yf->^ 
L, bv-'Xh/^-ye a£§JpiT5^ 0 4 (e) t  

•*««! 40 
^S®1 1 a±tcffM^ti§i^(c45o 
[ 0 0 3 1 ]  L f c i  5 ^  1  mmmm 

£AT<D&5m%m%z. ttfrtZc 
( 1 )  1  o^jscj&figm 1 BB0^SS©T F T 

ru^fflssffii \<owmmm. \ 1 aiKfe^r, K 
|R«S1 2Ol0«UiLTH^ MoJfOlJP^P 
iiiRttSi 2 0ij?«t»3#<®^ns^-l5^i3: 
^5)n§0 ^©/cii, 
fil  l%i5t}ttS^(cSoTfc, •f'y'/WyW? 
7->4 a^iMffil  2i:^g-r§^ 7v'>4 ati^ 50 

cfcV\ 
[ 0  0  3  3 ]  Sfc, ±j£0<fc^fc;^5-ji5H:ii*«a 
1 2i :P^I T O t T f f M ^ t l T f e c f e ^ U  
WStT, fiUfcfA 1 (7^5-^A) ,  C r (^Q 
A) I T0fc:T®Jfo*ft5 

-J£LT^5-l5^^->ffMr§i:i:^Tt§o 
^5-l5^ffMt§fci6©SiJ]ivx^l|« 

-̂ sr-feo, ^e^s^xisf, s[ii3Xh£ffi<fiii* 
^-«|5«ITO^0 

101^^-15 oisn-^ogs 

%K. 

^^7 ̂  r Y h u 7 ̂ xsn^gatiffl Lfc^ 
2 0^®®mi^OV^T0 6 ~0 9 
tSo 
[ 0  0  3  4] ®6&*^ffi0®sg£frfr3@ttgn (ffi 

OTFT7U^{|iJSfi2 lOgP^ffili i  
^tfcOT'SSo 07 (a) ti,  ;:^060C-CH 
t C }&ofcWf®m 07  ( b )  t t ,  P i ; <060D - D  
m^rzmmi&zitiztiTfittQ'e&Zc 
[ 0 0 3 5 ]  n z - r n g i  

2 (D£M(DfcB(DmE% l  
v H j y *  

LTx 2 2«2S{J:HtJ^5-«ff i2  2 a ,  
2 2 b t f f & t t S f t T ^ S i t f C & S  (0 6ta^©-^ 

o SfCv <in?)^5-®S2 2 a ,  2  2b 
0¥®®««®lP5«ffi2 2 
t, ;e®ll¥M^«1i2 2 0jiJ?{i:it<T»<®BgS 
n§ 0  se i fc ,  07  ( a )  ,  ( b )  
ra^5-*ffi2 2 a, 2 2 bogffiti, ^OlUP^H* 
ms2 2t^7u^m^2 imuctitf?. t&t>% 
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(5) 2 0 0 0 - 9 8 9 0 9  
7  8 

J3, C®^5-«®2 2a, 2 2 b{J:H^«ji2 2 
l i t  i  xo tTf fM^n^c  

. [0 0 3 6] *0fc«), ^2©^l0mifCfc^T 
t t ,  1 ©  
JJE^OIS, m s i Z T x Z f t Z k v l z ^  Z V y ' y i ' A  a l i ,  
^-Wi2 2 2 bO^ffiOj^Hc 
Ycio2±tc^D±tf f?><i:9f<:% 
^o cofefe, *^2om6<0^fi|fcj;-3Tt,, lUfi-r 
§ 7^ 4 a <fc o Tii^Mffi 2 2 tmM 
tc  fciisyatwitsftaj; 3 
[0 0 3 7] 09%#H?XT. ±iB^-E82 
2a, 22b 2 2 § 0  

ft"®9 C a )  
1 0 ^ 1 S ®2 1 a±t^5~*a2 2 

a ,  2  2  b & y ' M ^ * ® 2  2t%% I  T 0 1 2  2 A % f i R  
ItSo 1219 (b) 
2 1 aomggpt^fig^ns I 10112 Z A Q m t f *  t 
<Dfp&ffl£&l£2tl5 I T012 2 AtC^LT^JcSf 
<%ZJ:51CI§11 T012 2 A(D^ffi%X 'y^y^t 

2 2 bfc^-MBiacTscfctf-etSo ^ 
^-*82 2 a, 2 2 

fcacfcawtEfcaSo 
[ 0  0  4  2 ]  ( 3 ) ^ 2  O^flSO^HT-a, -« 

f f i  2  2  a ,  2  2 b  2  2  < D f f M  
fe^fcfc I T 0 ®xy f-y^Igfcfcivt, ^"vXvS 
Ji5ff^«ffiWfc;®4&5<ii:fc:«fct)®^Lfco tftfe 

^tlb^^-'®i2 2 a, 2 2b®^ffi®Mf4"r 

T*t5o 
[0 0 4 3] ±iE®2O^JtO®IU4JMT0<l:5 

3 C. i: feTf 5o 
• ±ie® 2 tDgmUDBMlcX^Tlt,  MMWM 2 2 <D? 

lll3R^ffi2 2 0^^2StcHtf«fca 
2  a ,  2  2 b ^  

cvmrn 
2®^Ji^ 11 

icHCJcfc o tOT-feoTt J:V\ 
[0 0 4 4] • ±fSi? 2 OSSfiO^SItfe^r ti, 

«ffi2 2©^ = -«i:bT, ^0¥ffiff^wm®2 
2  f c H — 2  a ,  2  2  b ^ f f M  
tSM^LfejbV cnfc:®^sn4i\ 
}iIg#"5~-IEIg 2 2a, 22b 2 

S5^{4 3pS* 
^ 4iBI^Offi#«*t55Fffi^i:LTfe«t^, t 
fcSSfc, 1 *) tSSt^S < ts-m¥kt 

mmM2 2m-mnx%^'m 
im^o HTc, li^®®2 2^#i6T^5-tt1i2 2 
a, 2 2b I T 0 •££S&gfctft <, IfjgWti: 
ttJtne.H^Sa2 2&tf^-«a2 2 a, 2 2 btf 

[ 0 0 4 5 ]  frvw, 1 
mmmmmmxit, 
(^5-M5Jf^5-«®2 2 a, 2 2 b) ftV-ftlfc 

I i ^ * S  ( 1 2 ,  2  2 )  

mmnmzvyy ̂  
§ c t^z^m«t <. ^j 
x. t m-mmcts * E, L tIM 
ff<fcD»V'»|gJ?-f:t5^li4v^ Sfc, #fe;^-jS 
^UIS (All?) 

[0 0 4 6] Sfc, ^10^flS0^S80^-l5{C 
fex ^2 0gll©m^Sb^^5-tt®2 2 a, 2 2 
b0J:5ft^ffi^tTtcfcV\ ffe, 
5 & t f ^ 5 - f f f i 2  2 a I  2  2  b D  
ic, ^n 5 OJlJJtfSMttS K [Bi3b^ tc Lfc3b^ TK© 
ttk;lI^<45i5t®®SnSfcOi:LTfej:^o 

10 

20 
§ 0  

[ 0  0  3  8 ]  d O x - y ^ y ^ ^ i i L T t t ,  ®m$77 

l t 0 E ^  (m 8mT o r r)  0IJ*.M;2O 
m l  0 r  r  ttitftCCS 
(i, ±E^?yWzfrfrZ )-?7XvfcfcJ±tim<t 
% £ ,  S « ! 5 E ^ < N  ^ b l f 7 y s ^ y x f c x y ? - y  
f t t izctzmmmcmtZo 
[0 0 3  9 ]  IEI^T,  @ 9  ( c )  iCTik tkob: ,  C 0 x  
•yf->^nfcl T0li2 2 AifCfiff^l^Xh^* 
-yebS^-TSo ^LTI T0M2 2 A^X-y^y 

U ^ X h ^ - y e b S i l J d - r S i : ,  @ 9  ( d )  
c j ;  5 2  2  &  - m a  2  2  

a, 2 2 b 3b^S^f^iS£ 2 1 a ±JcJM£ti3 <fe-5t 
ti^o 
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( 1 )  2  ©*SfiO®Sn?tt, ^ =-«S 2  2  a, 2  
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;e0fci6PISffi2 1 a 
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[0041] (2) *&20^sfi©j$®m 
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30 

40 

50 Page 980 of 1919



°w 
[ r s  o  o ]  ij t ^ - q 2 Z  ' e z z  v®aK^ o i I )®m 

^M - ' Z  z  ' Z  I  I z ' M I  ^  

lcZ ^ ! - l  ' 8 H * * / 1 - q 9  ' B  &  ®  y  y  iH- t A - 'S  f 

1̂1 
yqWQ> 

•3r 02:%2}C.TSv?TC»̂ f̂el5v?i1 >$̂ i? 
W i T Q  ¥ M  
MCfftilJ.? "tK^jCCoy^ZY/t^/L v-^iF5:4.#i 

Zir>j21I [OS 0 0]  
^mmmm 

jL*zm±*mcnm~^r 0E 

mcn&vx* 6 

\$%mmm w ^ ^ ^ o i a ^ n  mi&mm] 
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I B T ® ^ * 1 0 X  - y ^ y ^ b i ^ X ' y f - y  7 0 -
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m. 5 tisKos^siffliajicsiii^o 
[IM?] mETrnrnnmtjji^-^^tdir 30 

l0fe±g^«l(i:Jg?W^ 
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(5) # mW-1  0 - 2  4  0  1  5  0  
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«  7 ; ! /  =  x  $  A $  f .  ic B&t S  c  W? f  S  „  
[ 0  0  4  5 ]  L ^ L f t ^ P > ,  

< ft  D^Mfflfb^nS 
T% ffi«fi:»<ftP)ft^n(i,ft5ftl^\ -£o@g 

ift ttn^ft s ftla^©)? 
;£tii|Jn£-e3«:i:tfJif3;U\, ISoT, ISBfciftS^ 30 
iitiw^^pLTfe^aai^frsjs^K.fcDSS 
^sfti^ia LV\ ^ 
%mmt5£mtLTi i tv?7ym$rdt tv  
f f ty -?yyxTy££mffM$-?&&o i ¥L<  m 
jiStS^M 1 {Cfe^Tf^tSo 
[0 0 4 6]  Sfc,  r-^/^-y^TgPKi^PA 

1, ±ap«Sii€U T^y-*  y^xv-y^mnmt  
^-©X-y^y^fftl3^T±gPl^TgPl 

il^JItx-yf-y^LT'f— /^{cinitSo PLOi 
^tS^^j2ft^L4t^^T^1"So CCT?, 40 
x-y^y^a^oA^x-y^y^tstcfflt/^tisx 
vf-y^fflrefcoT, w^a1 ,  M03/(NH4)2Ce(N03)6 /  

ciofct, HNO3 (Dmmt 4 -10 % ,  
(Mi )2 ceCNOa). vmrnz 10 -15 %•?&%> c t AWS 

CO ̂ {4 
n y l TSBoy-F2 2 

D N  

^^->6  2 0, 6 3 0, 6 4 0<Dt'J7T>!£/£& 
; e U 7 T y - ^ > ^ X T y ^ M t ^ b 2  0  0  0 ^ > ^  
T.Fn-A/ininggOX-y^y^It^ttSO'e, 1 
KWftX«/ f->^A^^Tft < TStfJ5 nS^k'> "J 3 
yitfdW&ft <, ^OTfflOtU 

[0 0 5 2] #tc ,  x-vf-y^^nsSloJP^OM î: 
«fct3gfftli?L7 1 0, 7 3 0, 7 4 0OTSPOtU 
-^y^xf-y^i^Miix^^y^^nSo tft 

y-h^7 K 2 2 0<D±®:&y-^$ijf 3 0 

Li/\ 
[0 0 4 7] T - f r t f - y e  0 0, 6 1 0, 
6 2  0, 6 3 0fcv;**li :LT»fJSnTV3 K-Vfy 
^n^ffiK'>U3yl5 0 O^y^Xv^xy^1 

yyLTy-h«f f i2  1 O^^L^fflJfc^^^S-
s  F - k 0 ' J  a  y j i  5  1 0 ,  5 2  50 Page 1018 of 1919



(10) 1  0 - 2  4  0  1  5  0  
17 18 

0  0  2  0 ,  6  3  
0, 6 4 O0±gP{C{ifSiil9 0 S 
•fr-^A^-ye 2 0, 6 3 0, 6 4 0O;eU7T>' 

[ 0 0 5 3 ]  
ti•t U r r >^- i f  y  >77,T  v l - y t f t f t  

ZcDfcZblctet  
v  f f ' y m r c i t ' e ' j  7 T > - * > y z T y $ & f f l c t t  
L  4  0  O t y y z h V — J ± / m i n l X T c D X < y : ? - y y } f c %  

§o CFi +02(C^t§>t h Is is* h 9 0 OOX<yf->^ 
Jt{± 1 0 0 0*>^Xbn-A/ininJ^T"?&D, Mk 

o o o - i o o o  o ^ y  
^ hP-A/inln7fe50T% S^fkfcSeoT^ h 
IsiS* h 9 0 0 ^ylOliJffigp 
^X7^yy?nSl^ii inLT7y^-A7 
L, cofcifc, gfl;iyiJny©X7^y^VP77-f;b 
%S<ft5o CF4+02^lJ-ex<yf->^ 

LTfex7f->^ra%if|/J^f5ui;(cj;D> xyf -^ 

^ V n 7  7 ^ ; b ^ a ^ # T t 5 o  C i D t Z ,  C F i t O i t Q  2 0  
tmt ,  i  o :  Au-rt tzz tmti^o 
[0 0 5 4] -77, 

T 2 gp|S f c  tt 3 SPlox 7 f- > yfcfrfc 5 c i: £ 
5 o  H  1  6  ( a )  •  ( b )  & t 5 0 1  7  ( a )  •  ( b )  

2|®®Xy^:/?-Ig£tT&o/-di£T-&<9, 0 
1 8  ( a )  1  8  ( c )  S t ; \  0 1 9  ( a )  
1 9  ( c )  S T ' ,  0  2  0  ( a )  f r 5 0 2  0  ( c )  ,  0 2  
1  ( a )  - 0  2  1  ( c )  £l!\ts S l M ^ X ' y f - y ^ ' X  

W t ' i i ^ T c ^ - Q h ^ o  0 1  6  ( a )  •  ( b )  ,  0 1  
8  (a) ^P>0 1 8  (c) £'?:|3<fctf02 0 (a) 30 
0 2 0  ( c )  s m  f - b ^ v v z z o i t m o u m m  
7  0 Ofe^aT'-h^iilS 0 O^x-y^y^'LTgM 
IL7 1 0, 7 3 0, 7 4 0%fcf8,tZ>I.M%^tMmm 
T S D ,  0 1 7  ( a )  •  ( b ) , 0 1 9 ( a )  ̂ ' , ? ) 0 1  
9 ( c )  S T - & O : 0  2  1  ( a )  f r P > 0 2  1  ( c )  S T  
&, T-^^^-^6 2 0, 6 3 0, 6 4 0%m?UM 
17 0 0£X'y?-y?LT&tt?L7 2 

h 9 00^117 0 0©±®{CffMt§o ^ 
h Isi/Z. h 9 0 0 ilSlll 7 0 0 h^l 3 40 
0 0 (Dmt U 3 >Kox y f - > S Jj l : 
1.  5T&3x>y?-y^tfX£ffl^TT-*^-y 
6 2 0, 6 3 0, 6 4 ootu^Ty-^y^xr^ 
£ | g ) b T O S t l * 3 : T * X y ? - > ? t 3  ( 0 1 6  ( a )  •  
017 (a) 0m) o 

fcSFs +HCl(+He)Sfc:{iSF6 +CI2 (+He)^S H/\ H 
Ofct, r-^^^-^6 2 0, 6 3 0, 6 4 0O ;eU 

+HClSfc{JSF6 +CI2 

fcWL2 0 0 0 3i-y^XhO-A/iingSOxyf->^ 
Jt%WfS©T?-®^X'yf->^n#So 50 

tsi:, g^?L7 1 0, 7 2  0, 7 3 0,  7 4 0®7U 
-AOffi&fcfcfcS 0-8 0" ggtftSo 
[ 0  0  5  5 ]  0 1 6  ( b )  f c < f c t f B l  7  ( b )  ^  
5^5J:5{c, E-DTl^V-h^y F2 2 0±®oy 
- M § ^ 1 3  0  o z g f t i s v z y t t v / T y — s t y ?  
ZT>£&<DXy?>yMRtkfflZgl 5 : 1 JU±T*fe 

C O f c t ,  
Ifki/ 'Jpyl? 0  0 , 3  0  o o l f f i S P t - g p x y ^ y  

^ h U^T, hti^X'y^y^LTfejb^a 
LTtiMiSLfcCF. +02 ̂ Wb^So 

[ 0 0 5 6 ]  sait^sm^^-rs^Sfc-a 

^Oi^ftZloO^jisbW^T'SSo ^f", 01 8 
( a )  f r S B  1 8 ( c )  1  9  ( a )  ^ 6 0  1  9  
(c) £#03 LZ 3 &MT8M7L&Bi&tZfti£lC'Di,'> 

TltmT&o £nim:fc^T&01 8 (a) fe«fcl?0 
I 9 ( a )  SF,+HCl(+He)S 

fciiSFe +Ch (+He)®^X^ffl^T^ h Ui/7, h 9 0 0 
trnt^v^ymi o o, 3 o owcx^f-yy-r 
§ 0  X>yf-y^Xg{ix-^^^->6 2 
o, 6 3 0, 6 4 ootu^xy-^y^x-fy^l 

c o t t ,  
- ̂  y ̂ Xr >^|gO-g|5^X y 
cmay- F  2  2  o©±gwc^st§y-
13 o oojp^^g/j^LT^saiifcfe^Ty-Hie 
113 o oox-y^y^Wc^jifflt^^^Nb 
•TSfcfcT^So S2aigfc;fe^T(401 8 

( b )  fc«ttf01 9 ( b )  3b^»5<J;*5fc;^ 077^ 
^(CF() ^7j<^(H2) Sfc{4iS<k7k^(HCl)«ii^-r s tfx 

H b '̂x h 9 
0 0 fc«fc tfgffci '  U 3  >17 0 0,  300 ®^ffi±gptc 
^^?(polymer)l  1 0 0 0£®jffTSo 
II 0 0 0 -y f-> fill 7 0 
0 ti&XSV- Fie^l 3 0 0 0iJffi^X>yT - y f f Z t i  

1  8 ( c )  f e c f c t f 0 1  9  ( c )  ^ b ^ S c f c ^ t C ,  t ' J T '  
rylSfciituyry-^y^xry^ie 2  0, 
6 3 0, 6 4 Otgfk^UnylS 0 0, 7 0 0 i:©x 

: 1 5W±0SfV^%ttS«SS 
x-y  ̂ yvmz^k&zm LTtf— F 2 2 0± 

0 O Z J L y + y f f L X  
mmiLZ^fctZo ccDt^s ffl^S^i:LTt±^F 
b> ;XF9OOAU<x>yf->^L^<TfeCF4+02^ 
l^JT, gfk^Un^lJOO, 3OO0liJffig|5tx>y 
fyfc'tiZo L^L^P), «IO^O€U7T^-
^y^'xry-a-^lox-yf-y^lttis 0 0t>^X F 
P-A/iningJtT&S©-?, ^r-F^y F2 2 0^® 
m$n5S'ex«yf->^LTt>r-^<^-y6 2 0, 
6 3 0,  6 4 otDtvyTy-fysfXT-y^mim Page 1019 of 1919



(11) 1  0 - 2  4  0  1  5  0  
19 20 
Sfc, ^?ll 0  0  0 ^  

^ J S K ^ n T l / ^ f c t o ,  K 2  2  0 ± ^ ^ - h  
'mm 3 0 0  o ^ f f i s p t c j t ^ y -  n e s i  s  o  o  ̂  t f  

7 0 0 owsspcx-y f-y ̂ 5SaA^ e.{c^ < 
%%<D-Z\ W&Al\Q, 7  2  0 ,  7  3  0 ,  7  4  0 ® !  

5 o  0  O t y - M f e l l S  0  0 < D X - y  
+02 ^ tc®btl§ 

t\ z. nti 1^-oSfl: ̂  y => VT- S O ^T fe ffMT 5 ®g 

[ 0  0  5 7 ]  ^ 2 ^ a i : L T « ,  ^U7r>lSfc{it 
u fTy -z  t  Ml ty  v^ymt  ox 

XVg^x y f -ys f l t f t l t  o  
©Pi^^^t^T'SlilOXS^fT^oOTfeSo S 
" f 5 ,  1 2 2  0  ( a )  f e c f c t f l S I 2  1  ( a )  ^  
CF4+02^X^ffl^TT-^/^-y6 2 0, 6 3 0, 
6 4 0®^ 
STxyf-^^LTSMJL? 1 0, 7 3 0, 7 4 0*& 
fiKtSo ^V^T\ lg2l§^{<:^^T(i:t(jabfc^^|Wl 20 

^fc, 07 ̂ fb^CCF-) fczkllSCH* )$fdJig{fc*ilS(HC 

f c ^ h l / v ' T . h  9  0  0tS^mt^ ] J=iym7 0  0 ,  3  
0  OgffiOigBfcK#?! 1 o oom&tz ( 1 2  0  
(b )  fe«J : t f 0  2  1  ( b )  W  o A^SiS^ll 0 
o o mtyu 3 y n 7  o o ,  3 0 0  
xyf-y^nso^iis^^ssij^rso $&, ^ 
h^v- 'xh 9  0  0 i i :^x)-^iJffig^^<O^«-r§ 
fcfe, 
S3glitfc^T{±, 30 
f iKfS  ( 0  2  0  ( c )  fe1i:tJ::0 2  1  ( c )  # 1 0  o frfr 
% ̂  2 fi^x 7 f - y 

^ i mi DigifflAwr-fe 

46, £  2 ^  h U i / X  h 9 0 0 
7 0 O0Mffi®tfx«y^y?Sft30%B&±t3$&££ 
iS465«:i; tf?tS e  

[0 0 5 9] fjKELfc^Xvx^f-^^TaSt-fet/^ 
T, tu7x>-^y^7.Ty-&#i^x7^y^$n 
so^^cEKih-rsfeto, CF^ (d^-rsoz oit^a 4 
/1 otrFfc-rscfcawsLvv, sfc, c^tcitrso 
2 OJt*^ 4 /1 0 1 gpgTg^?L 
7 1 0,  7 2 0,  7 3 0, 7 4 
tf-e£So 3b^5^t4^SmoSii^£fc^^T^ 
SJ«±0*e«Ji0JP^3bmSfci&, 
tt7L©T^o#iii^x-y^yyjn§0^±t, s 

-y ̂ y  t f t  § fciiox 
gtc f e ^ T t t - r ^ T R T ^ T - s S o  m t f ,  ̂ i ^ m  
^ 1 t&m n 2 ̂ jijgfe<fctf^ 2 
n-cvsfliiifctiivt, 

1 g)tt?Lh® 2 ̂  1 jesfliTgpo® 
1 &mw&nm#%%2mMiuzmicj&i&.t%t% 
®fflT-t5o OS»), ^hb^'Xhii^lt^Ll^ 
V^L 1. S^fOX'y^y^tfc^l"SX'y^^y^ft-Z? 
letioijffig^w^nsctamm 
mt&lgmk<Dx>y?yym8lltA<i 5: iu±-?&z 
x-yf-y^ffT^te?L?:^-rSo cofct, 

Slg^iEin LT^lJItffflffifcx-y f-y ̂  
cott, T-*^'yF6 3 0£ 

-Sll:«b7;b5x7AliSfc(i:7;U5x7A^ 
I  T O t  

OgftJ!^K±tSfcfe, 7^5x7AlSfd±7;b5x 
se t t e r  5c  

[0 0 6  0 ]  0 1 1 0.0 3-
0. 2 /imOffST* I T0^HL®5VX^^ffl^T 
I^X7^>^b, gtt7L7 10,73 O^lUT^n 
Jfn F >«ffi 6 2 0 F 6 3 0 tig 
m z n z m m M s  0 o n s x t f T - f i y  FS  I  TO«  
ffi8 2 0, ZLZftlfflTL? 2 OfclUty-My F2 
2 0 Kffl  I  T0*S8 1 0fr5> 

I TO^^-^^rffMtSo e^t5 ,  01 OT?0«fc 
a t, y-b»w KSB6 4 o t&mi7 4 o^iiim 

y-h^'y Fffll TO*S8 1 0^y-Fffi 
Bh'ty F^6 4 OSTMS^tiSia^ffM-TSc t 
U y-M? F 2 2 0O±1^7;I/5x7AlSfdi 
7;l/5x^A^]i^ffl^§i:y-F^7FfflI TO® 
Ii8 1 OATO^LT^SJS^iEcSf^, y-F 
>iy  FW&t&O-W^, cnay- F 2 2 
0 CD±1 LT^e u T'-r t «fcl/\ 
[ 0 0 6 1 ] &£, m 2 2 43J;tf 0 2 3 LT^fg 

2 j i l  F yyi?xzmm 
felC-D^ZWRtZo @2 3ti, 02 2 tC^St/^TXIX—X 
IX' «o«fffi0?aB»), 09^b0i Ifcu-^liiwi 

s® i o o ±t y- H us 2 o o «t t? 

10 

So 
[ 0  0  5 8] £fc, ^l^Sfiifc^Tfi, SFe+HCK+H 

e)Sfc{iSF6 +CI2 (+He)O^X^ffl^T^ 1 SPIOXy 
F Uv-'X F 9 0 0 tlfti/U 

17 0 0, 3 0 O^^0gSfcX7^y^tl)/ci6, 
fsisi7 0 i  o o o^ 
^x7^y^ft©ffi^i?iigffiaj$n§o 40 
#5,  ^2^j£0®lgie©X'yf->yxg{ i : feV^ 
{±, CF4 +O2 F bi/x F 9 0 OtC^fL 10 0 0 
*y^X FP-A/BinWTOXyf-^yjti&#f SO 
•e, 021 (c) fC/Trfcfcatc, fSiil7oot±^Fu 
i^XF 9 0 OOTSWcfci/^T^-^y FA^t 
5o 01 7CtSTJ:3t,  ^3gpglg 
fcfeV^TCF4+08^X%MV^T^{b>U3>il7 0 0, 
3 0 0 £x-y f-yptz 11, * F U^X F 9 0 0 fiffi 
117 0 ooijffigpfcffM^n/ci®^?)! 1 0 0 otfx 
v?-y<!ffi7,im&mt5i-$nz>vm±t&o zorc 50 Page 1020 of 1919



(12)  ^  Pjf l¥  1  0 -2  4 0  1  5  0  
21 22 
1  0 ,  -^LTy— M | 2  0  

O0« C f f M^tlT^§y-h^7 F 2 2 O^SftS 
y- y-

y-b 
^•y K2  2  0 { 4 ^SP^ 5 .O^SM#%y- H i 2  0  Otc 
fcMtZ* 
[ 0  0  6  2 ]  y—M*—; / 2  0  0 ,  2  1  0 ,  2  2  0 ±  
ttiy-Mesia o o^ffM^nr^o, u®y-h 
i g i c i s  o  o k t y - w - w  H 2  2  
fM,? 2 O^LT^So y-M®H3 0 0±{C{i:7K 
^fbl^aKv"; 3^14 o o^ffM^nrv^o 7i<^fi: 
^BBBK>'U 3y® 4 o o {±y- 21 o icw^t 
micmznTMmhyyiixzvmMmmiT 
f c ' D ,  S ^ c T n T i f i c K f f M ^ t l T V ^ o  
[  0  0 6 3  ]  t t&V. i s  U  3  > 1 4  0  0  Bz.  l ±  n  

tmm&r- F-tf yfisftrcymim&nisv 3>i 5 
1 0 ,  5  2  

l 0, 
6  2  F-eyy^ftfclEIIHv'U 
•  > 1 5  1  0 ,  5  2  0  1  0 ,  6  2 0  

Cft^nocolfi^tvf 
ny-F«i2 1 0fi;WLZO(Dg|3^ (510, 61 
0 :5  2 0 ,  6  2  0 )  l ^a^Un 
>14 0 
[ 0  0  6  4 ]  T—5"W-y6 1  0 ,  6  2  0 ± f C i i : I T  

3  0 ,  
8 4 O^ffM^tlTfeD, -®8 3 0{iT-
* ̂  - >*5 i tf F - y ̂  ^ u • >15 
1  0 ®^-yfC$l^M£tlTfcD, 4  0  
fir-^^-ye 2 o^ai«©^g|5^i;5ig^ 

[0 0 6 5]  t l t tC,  I  T OA&'-y 8 3 0,  8 4 0& 
iti'i T07^-yT-at>n%i/>y-hifiii3 o o± 

o OtfJMSttTfeU, oCDffill7 0 0 
(C{iy-F^7 F2 2 O&cfcOM&WiS 3 O^iffi  

2  o,  yso^wfnjM? 
nrv^o 
[0 0 6 6] WT, 
2  3  h 7  y'yT.mmmthmz'D^xn 
MlcnmtZa 1 2  4  ( a )  f r p . 0 2  4  ( c )  t i ,  0 2  
2  2  3  t^-rsii b;7yvz2mi<o9mf5& 

4®.<D-?X>7 

*m^tcW&l5&T:*3b%0 @ 2  4  ( a )  t / T t c f c a t ,  
m \ % . W M W f o l  o 0 ± ( C 0 .  1 - 2 .  O i i m f o m ^ v  
€ v 7Ty-fiy?ZTy£&m%&n L% I 
f f l l ^ T ? S X S % f i : ^ y - h « 2  0  0 ,  y - F « f f i 2  1  
Ofcitfy-Mv F2 2 0%:$&?-h;^-y%:& 
$t% a  cc-e ,  
?w^o. o i %w± 2  o%^i©^yyxry(w) 
i :St)o ;& ,J7T>(Mo)^?)4!3,  ^yy^yy-a-W 

1 %^S5ui:AWSLV\ S 
/ i , T^^-^AX'yf-yy?®, $MCH3 COOH/HNOa 
/It PO^ /Ha 0^: M03 S L < 8 ~ 
14o/o©i@HT-sSo Sfc, y-F^^-y^^eu^r 
y-^yyT.ry^ltT^s^^Als/ciiy;!/^ 

C C T f ,  

±S^SSfctiKg^JiA^ftSc 
[0 0 6 7] ^ ,  g { t ; 5 / U 3 y f r 5 £ S 0 .  2 - 1 .  
O / i m 0 J ¥ $ T * y - H e J i l 3 O O ,  0 .  1 - 0 .  3 / i  
m<DJ¥2T*7k^{fciEIIM>'y :3yJS4 0 0, 0. 0 1 5 
-0. 1 5 /im©P?TNff^iftg^M^F-ti0yy 
^n^K^fbPHiv'Unyis o O&^O-'JP^O. 3 
-2. 0iim?i<j7Ty$rcitiu^yy-^yyx 
yy^eoow^iu  ®2vx^ff lvT02  
4 (b) tiWy-^yyxry^i: 
I 6 0 0 ,  F -t?yysnfc^JiHS' u • yi 5 0 0 
c}:t>^0B0M^u=iyi4 0 0 wc/^--yyTSo 
t'jyyys^^tu^xy-^yyT.ry^ie 0 
ooftti^t, ^PA, ty^rySfctttu^Ty^ 
£<D5^ —Dv^mzrcitctizzmfrSb-efc-
MM-fBl&tZZttfTZZo Sfc, 
lc 7 ;v 5 - $ AIS fc « 7;b 5 ~ ̂  § 
<:i:tfT*£3o tU^Ty-^yyxry^ 
i B O O O f ^ D f c ,  T ^ l i i ^ n A l ,  ±gMt'J 
^ry-^yyxry-a-^lf-ffMtstl^, p-ox 
7 ̂  y y •T5!®! 4: T®1 i: Wc x 7 f- y y L T 

ciott ,  MiEL 
fcx y  yyy^feffy f -yy^fe 5 i:, x 7 yy 
y?S{± ̂  a A£x 7 y y yts^ffli^nsx 7 y y y 
STSoT, Mx.n HN0 s /(NHO2Ce(N0 s)«/H2 0^ 
t ; f?>tl ,  ClOfct ,  HNO30ii®ii4-  1 0%, (NHOaCe 
(N03)«O«fi{il  0 ~ 1  5%T*S5c:tibWSU\ 
[0 0 6 8] 02 4 (c) 1, 10^^: 

I  T O £ 0 .  0 3 - 0 .  2 / i m < O J ¥ $ T  
i H l L f d t ,  S 3 ^ 1 , ^ 3 ^ 1 1 * 1 8  3  0 ,  
8  4  0^¥axgT7^-xyyT§o *©&, 
aittl8 3 0, 8 4 O^VX^tcLTKtH^nfctU^ 
ry-^yyxyy^ie 0 ofe<j;tf F-t;yy?n 

u • yjf 5 0 0 n^njasfej; tfKSx 
7yyyLTT-^£-y6 10,62 ofecfco'ny 

Fli:LTF-tfyy$nfe#BBBM^U3yl5 1 
0, 5 2 0£)Mt3o cofcf, y-^^y-ye 1 
0 ,  6  2  0 ; W I f i & # * l 8  3  0 ,  8  4  O t e k O M b t l  
Z^&fctb,  X7f-yyfSfcfcO^fcbTJi^-fM 
pyyfbK^^cR, CHFJ, CHCIF2,  atF^i^F.^ 

[0 0 6 9] 0 2 {^17 0 0^0. 

10 

20 

30 

40  
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mmmmigmmwsz® o^i^ys+z 

los^ iys+ iDHfan^^^ /c^^x^  v n^  
zt-^^x^o o ®S39s/Y-a4K^<^0 9-0 
ri  S fe3^i[ i^ xYQ 4-12'^<5>-¥0 2H :  (%s l~0 1) 9(  E0N)33 z(  ̂ HN) 

SMf«^ :  (% 0 I  -v-^)  v c£— 
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1  0 - 2  4  0  1  5  0  (14) 

25 26 
1 / ^ 3  M  0  W ®  X  y  ^  y  y  

110^1"«k 9 
^ffl^i :LTHCl+SF.^ffl^5«^ 2 0 0-6 1 0 
*:/^XhO-A/iingg0Xy?-y?J£T*T-*^ 
^->6 1 0,  6 2 OtD-ty/xy-a-^^liCX^f-

Ch+SFa^ffl l^l i^fct t l  5 0-3 2 04-
y^'X h D—A/minggfDX-y 
[0 0 7 5]  

03 0 6 5 SM h v  ̂  ^ 
|q|gfc:^t\fc9fc, ^hb 

^7. h 9 o o^vx^^LTg^x-yf-y^s^at: 
T-t U 7T > • 5) ft §  ̂ 11^/  ̂  -X y ̂  LTr 

1  0 , 6  2  0%fcl&lfco  r-
^^^->6 10, 6 2 O^Xyf-y^tlS^Kit 
tZtctb, Jh h bv'X h 9 0 
T, uft#VX^fcLT 
vlSOO^xy^y^u ^x-y^y^m^i:L 
TttHCl+SF.^ffl^fco V-7./FU^>«i 
6  1 0 ,  6  2  OtiX-yf-^y^tlft^ofCo —^ 
x^f-y^'T'SlfbLTi/^^ M/S^X h 9 0 OfcBfcif 
Sfcfc, 7'>y^(ashing)Ig^?5»tftt\ ^BB0g'> 
U nyl4 o oSSfc^tafc&fczkJR^Xvig 
^SKW{cffftofc0  03 Hi,  
3iilh 7 > f y y - e fo r ,  7*> 
yyxgo^^frft 5i:, 7'»^Igfc<fc 7K^ 

7 >^x^m'&KmfeLfz.m^rQh^a Y M U V - X  
-  KU^>/^OM)^(A)^o^-C;^;-rfeOTSl9, xtt 
ii ?- h «E (V g) -e tb 5 o 7 $/ > yxgo^^frft o 
td%££, 7^>yxgfe«i:tf7k*^7XviSi,^-rn 30 

») #Bb0®  ̂U 3 >14 0 0 OSffitf 
^fk^n^/c^ ^ih7>s> -x^©i(ftt^f^n 
f u o  S f c ,  ym- f yX^TUZZ  Z l z f t f t o  z  t i c k  
D. ^BBBM^1J3yi4 0 0^ffi®^fi:^it^-et, t 

[ o o 7  6 ]  mmi 
7 {C fel^T X >y f - > 1+CF4 £ffl 

l/^T F-tfyy^nfcl^H^'Ja^S 0 0%SKx 
vi-yfi, i  o ,  6 2 o±^c*h 40 

i/c, 7i / y y  
03 2 

tt&Sx >y f - y W1" § M o W©x y f - > it 
03 2fc^tcfca(C, 

LTHCl+CFi 1 5~8 Oty?  
X hO-A/iingg^X-y^yyT'r-^/'^-y 6 
10,62 OOtU^r^^x-yf-y^tlfeo ^ 

5 fct t l j -rs  fc ,  HCl+SFe Sfct tCh 
+  S F 6  lcfc * )  f t f f l c ' j > f t l ^ x  y  ̂ y ^  
hzc t t f b f rZo  mz2>\ i tmmmm\ i ^mn  50 y ^ m om t j ^ ^ - ^h^M k i  ai ioy)^p)f t§  

1 h 7 > '̂X ̂  O#7 T'S 50 0ffifc  ̂
T, YttOtffllfcfcV-X- KU-OMO*a!(A)T'fe 
<3, 

( V g ) T S § =  03 7v>'yxgfcj; 
t>'7i<^^7Xvlg^f BgLTfc V-X - K 
^y/tywm'mtm\m%ttitc0 F - ^  
y^ f ^nra^BB^y  u  a  u  y f y t - t c  
tt t U 7r> - ̂  > ̂ "X r y X ̂  t L T x >y f-
> y-f t^T O^afftSBOSUa^Stc *5 t^T ?\o ? 

10 CHF3, CHCIF2, CH3Ffe«ttfC2F6 0 
/>ft< tt—3<D^tt£JB^Sn3o 

[ 0  0  7  7 ]  

1 5 Qcml-XTOfg 
r-^toJD^^x^Ax-yf-y?' 

f f i f e j : t f '^  •  A X 7  f  ->^ans7;b5  
-^Afe<fctf^oAfc«{i;S^ggSfc{±^N*flcgM0 

Sfc, tU^xyl 
sfcttturr^-^^yxT^^jgttitffi^fcae 

t S c f c ^ T t s o T ,  
fflBISfc:a^T*^50 -?• LT, 
Illfe J: tf-y- HfiSlCillffigfSOx -y f-> ? 

3 § ̂ CF4 +O2 t vft IJ 7T ;/ 
^l^X-yf-^^^tlftt^atL, SFfi +HCl(+He) 
^fct iSFe +CI2 (+He)£ffl^T$M?l®7 U-AA^ 

Sfe, tU7"x> 
Sfc^^U^rV-^y^Xry-a-^l^vx^fcLT 
ÎSBBB ̂  U n yi^x y ̂  y ?•t %> £ £, y >f bk 

^MftilCF,, CHFa, CHC1F2, CH3Ffej:0'C2F6©^^, 
<  i i  t — F ^ y ^ ' X ^  

*i/z\ Tk^^x^xg^acraii 
F^y^'x^ $ n 3 0 

[0ffi0l#ftfM] 
[01 ] *fmi<D--$mmmt irmLteu 7 T 
>p^(MoW)10^tt%^-r^77Tfe5o 
[02] ^mm-mmmmtLT^trc^vrT 
y^uommm&z^tVyy^&Zo 
[03] tLx^L t ^ ) 7r 
y^MM 0  mmm&z^t ' fyymzo 
[04] *f!Bj3fC$^y7TV£:MMoW)l£>x 
-y^y^7sD7 7^;I/^T®fffi0T£3o 
[0 5 ] 11x^ L tct u 7*r 
>^(MoW)i:7;l/5-'f  A^CAl alloy)A^ft§ 
~ai®x7^y^75a77-r;l/^1-®fffi0TS5c 
[06] ^M^O-HSISO^IIfcLT^LfetUT'T 
>'^(MoW)i;7;U5x^A^(Al alloy)^P.ft5 
-SMox -y f-y ̂ 7P 7 7 -(';l/^/TtKffi0TS'So 
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(15) #  1  0 - 2  4  0  1  5  0  
27 28 

-SII©i >y 7 7-f DrffiS-e&So 
[08]  *m<D-mMmmtix7ikLtczv7 'T 

oW)17;b5 — 'i'A'p^CAl alloy)^ ,'?)%?i 
-SfiOxyf->y^n7 7^;b^t»f®0?fe5o 

C @ 9 ]  

[010]  LT^ Lfc i iM h  
7>^^sfio#iig^-r¥®0?feso 
[ 0 1 1 ]  0 9 t c & i ^ T X  — X '  

[ 0 1 2 ]  mmo-mmmt ir^imrn v 
yyisxtmmmmziFitmm-e&So 
[ 0 1 3 ]  *m<D~mmmtLT^tfc^ih 

7>y^^S®olSji^,}£^1-»f®0T*fe5o 
[ 0 1 4 ]  b m i r z n m v  

[01  s] mmv-mmmtLTTKtfc^ih 
7yvz?mfc<DW&5&&*txim®"c3z>z0 
[ 0 1 6 ]  tmv-mmmt h  

7*t»rffi0"Z?&ao 
[ 0 1 7 ]  tLr^immv 
yyi/xzmvimmfskiim&tzr.mmmfc 

7fNt"®Tffi0T-fe5o 
[ 0 1 8 ]  mm-mmmmtiTKimmv 
yyyx$m(v±.mmmimf&t%T.mmmiz 

[ 0 1 9 ]  mm-mmmtbr^immv 
yyiszz s® vhrncmumfct § xnmm t 

[ 0 2 0 ]  tmv-mmmtiT^immb 
yyvz$mcD±_mcmjLmi$t%mmMic 
^t"iT®0Tsfe;i)o 
[ 0 2 1 ]  b 
yyisxzmmtmmmimMtzxmmmfc 

[ 0 2 2 ]  *%m<o%2<D%mmmtLT7ikLrcU 

[ 0 2  3 ]  0 2  2 { C i J I / ^ T X  I  X - X  I  X '  I S J ^ n V  

[ 0 2 4 ]  *wmw,2(ommmmtiT*ircW 
Mbyyy"z$gmmm%*tmm-?&?>o * 

* [0 2 5] 1 IC& d t V f T y - j r y  

[ 0 2  6 ]  %§£3M(D£%$ffl2l£f i£otV7'Ty-$y 
9 X T 7 f- > ^ 7 T'fe 5 0 

[ 0 2  7 ]  3  f f J i  b y y ^ Z ?  
n8l&mic* 5 ^ T T - * / i * - y%-m-?mtZ 
tl£0x .y ̂  > ̂ 7n 7  7  Y ifffi0T-fe § o 
[ 0 2  8 ]  4  l c V £ 5  M M  h  y  y i S Z #  

^ a i D J i y f - y ^ y n y r ^ ^ ^ t m m v & S o  
[029]  H ?  y ^ x  

$OM]uJj}£<D5t>, 5 t &l •>T fii^x >y f - > y 
Z> M 0 W©X7 f-y 0^T fe 

§ 0  

[03 0] 
®Sjg^s^^-r®Tffi0TS5o 
[ 0 3 1 ]  7  left 5  $J! h 7  W *  *  

0 ! i t , i t %^ ' r ^ v 7 T - s § o  
[ 0 3 2 ]  *^0® 1 L T ^  Ltm 

MbyyiSZjHDm&ft&Q?^ g&Ml k$s^T%L 
Sx >y f- > ^MoWCDX-yf-y 
•ra^T'̂ Sa 
[ 0 3 3 ]  7 h  ?yy*$ 

[^®IM] 
1 Sfi 
2  
3 

30 1 0 0 S® 
2  0  0  y - h H  
2 1 0 
2 2 0 K 
3 0 0 ?-bmBM 
4 0 0,  5 0 0,  5 1 0 ,  5 2 0 ^ | |H^U3>I 
6 0 0  ^ v y f y - ^ y ^ f x r y ^  
6 4 0 y - b f f i K ]^7 F  
7 0 0 sm 
7 4 0 

40 8 1 0 I T OtCfli 
8 3 0 

• ̂ 

[ 06 ]  [04] [05] 

roooA'" 
2000A 

tOOOA"{ 
2000A-\ 

$-2 V \-3 i' 
3000A-

4(y-scr 30~4cr 20*25" 
^ 1  

1 
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1  0 - 2  4  0  1  5  0  (16) 

[ 0 3 ]  [ 02 ]  [ 01 ]  

(A/sec) R (itQcm) (A/if) 
2 OO - 15.0 300 

14.0 250 \ 1.80 
200 13.0 \ 1.60 
150 12.0 \ 1.40 J= 
100 1 1 . 0  1.20 

SO 10.0 1 o 5 10 15 20 1.00 0 5 10 15 20 
0 W atomic % 0 5 10 15 20 

W atomic % 
W atomic % 

[ 08 ]  [ 0 7 ]  

2 SOOOA^ 
20Q0A- \ ~ 2  tOOOA 

2000A 
3 L 80~9cr ^i.90- 3 

•1 
1 

[ 01  0 ]  [ 09 ]  

"-j—£30 
TX rx> 

620— 320— 

BOO BOO \ 
SCO —eoo 

r-tt £40 210 \ 210 400 610 220 400 eta 220 I tZO 
\ £20 ao 1 ao t ] 5 / / * 200 200 

T 740 720 r 720 

[ 0 1 2 ]  [ 0 1 1 ]  

210 220 620 520 eoo 700 610 m 212 22J 222 510 TOO 820 BIO 400 700 

630—\ — 300 

— lOO 

221 222 211 212 
210 220 
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(17) 1 0 - 2 4 0 1 5 0  

[ 0  1  3 ]  [ 0 1 4 ]  

210 • eio &o 510 \ 211 212 220 £30 
520 500 221 222 m 4O0 m •400 300 

10O XO 5? 
211 212 221 222 100 £ ZA 

210 220 

[ 0  1  5 ]  

 ̂ 730 

M, /? 0  720 ̂  510 610 700 [ 0 1 6 ]  
400 

•300 (a) mmrnm •100 

211 212 221 222 
210 -r— 900 220 

700 
300 

[ 0 1 7 ]  -+— 100 
221 222 

(a) 
220 

710,730.740 

t (b) $00 

700 
720 300 

! 100 900 ! 
620.630.640 700 

H— too 
221 222 (b) 

220 
710,730.740 

! [ 0 2  2 ]  [ 02  6 ]  =1— 900 

700 mm m A/Sec 
300 730 US 400 —\~100 

300 h 620,630.640 

200 
340 

\ 100 [ 0  2  5 ]  
&30 0 

o 5 /0 /5 20 25 
W oAamic % 

^ 8.0E+09 
g 6. Of+03 
^ 4.0E+09 
2. 2.0E+09 
g o.oe+os 
C -2.0E+09 

-4.0E+09 

•400 
r-*-

; 2io 
220 
\ 1 

WTyam 2mT'BTT I »nr«rT Tmrorr 

(1 55 
J—" -w 200 deposition pressure 400 720 Page 1026 of 1919



1  0 - 2  4  0  1  5  0  (18) 

[ 02  0 ]  [ 0 1  9 ]  m i  s ]  
(*) (a) (a) 710,730,740 

r 900 
900 900 

700 700 700 wm l»r ^^4— 300 wmm 300 

3-
300 too 100 
100 

T 220 220 620,630,640 
O) (b) (b) 

(000 1000 1000 

•=1— 900 900 900 
700 700 700 wmmmmm 300 
100 

mm, 300 300 
100 — too 

220 620,630.640 220 

(c) (c) (c) 
720 

900 I 900 
900 700 700 

isE — 700 
.too 

1— too 

M8 300 E 300 m iOO — too 
220 

6,20. £30.640 
220 

[ 0 2  3 ]  [ 0 2  1 ]  

5 f 0  («) 
630 610 I 2107?0 710.730.740 730 720 620 520 1 \ 220 / 840 400 — 900 I 

700 
too 300 ^r if i 100 

300 
620.630.640 

(b) 

1000 

[ 0 2  7 ]  
•=1— 900 

700 ^—3000 
—2000 

1000 

SOOyfT 4 300 200 2<T 
100 

620.630,640 

[ 0 2  8 ]  (C) 

3—3000 
— 2000 
—1000 

=t— 900 500A 
ISOOA 1 2 - 1 $  

700 HI 300 
100 

620,630,540 
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1  0 - 2  4  0  1  5  0  (19) 

[ 0 2  9 ]  [02 4] 

(a) UQW content 
HCt+SfS OZ+SFB (atmX) 
ISQj/mm 200A/mui 

243i/mm 
SSiA/mrn 
S04A/min 

OX 
26tJl/min SOX OX 220 210 
^JKM/mtn z 10% - 20% 

MA 313i/Min 20% - 30X Wr'o* <fv>. 

(b) 

210 600 500 \ / 
220 

— 400 ,onr 
5S5555SS552 S2  ̂

S5SS2! 
3O0 
too 

[ 1 3  2 ]  
(C) 

HttW content 
(aitnX) HCL+CF* 

830 SIQ5™210 620 8*0 I $20 220 17]t/min. 
400J ax  

20i/mbi ox -tax y/̂ P 
SOi/mbi 300 tax -20x 

i SOA/min too 20X -3m 

[ 0 3 1 ]  [ 030 ]  
—— osing 

astn^+tt plasrna, trntTnent 900 PR 

ero— 
soo— 

— 900 
—eio 
3—500 

t.e-os 
l.£-06 
1E-07 

§ l-E-OB 
» t.E-03 
" 1.S-t0 

1.E-11 

m X 300 / —too 200 / 
/ 

1.S-12 
1J-13 

- 2 0  - I S  - t O  - S O  S  i O  I S  2 0  
r* 
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(2)  ftUP2 10-282528 
1 2 

[n̂ Ji i ]  s®±ty-hEii,  heŝ  
P»^W5^< FCFE—ZLT, ME 

t r t v  vmrntzmt. 

t .  
W, 2 ^ ^ L T tijfsy- h / s -y F n > 

h^-;L/^®DTtriiey-h^>y KfcSftfefsy-
t u f H F I s j yuy t tY t s  

-)Wm^r tuis F u -f >«ii{c gftsr s H^«® 
#•t § gpi^^cy 
mmm^mo 
[II^JS i  o ]  Mien i  mmsn*rt*--y?ix 

io Miay-xtsis^nsv-xEHtMiev-xiHiio 
F t ^ f f M U  
l c X  > y  f  - y  ̂  L TMieV - - y  F  

0 - a 5 # £ 8 W 2 - & 5 y - X ^ « y  F ^ y ^ ^  
ffMU 
ME^2««^g^^-->'^LTt5IEy-XA7 F 

F^-^iiCTtuiav-X^-y FtSltt1"5 
V- *Av  Fa*g«&?£J&JST5c  ^#11  t t%m.  

ME^-hEH, ME^-FttSStfiuie^-h^^ F 

t. 
mrn-b^v  \:(Dftm<D /p%<t t>-mmom 
ley- bmmM±i^ i F^-V F^^Bgts 
g® h ̂  & i: i: -r s imwmw<Dmis 
So 
[11^2] 
LTtuiey- Fie^l^x -y f-y^'LTitufey- F^vy 
FO-®%Bm?-&Ty-h/^y F3y^^ 

tmmttumm i E«C©I 

MIS^ l  F^-y F'&vx^fc 

i.^gM©ii3g^o 
[11^3] iuiay- h^>y Fl^Suiey- h^-y F 
ny*^ F^-;l/^ai:TMEy -F^-y FfcSt t tS 
y- F^>y rMm^zmtzmzttsc tmm 20 
i: -r s us® 2 
[fMSI4]  mE% l ̂ 5-y- F^vy Ft t ,  mi* 

mfrZf&Z c l 

[ISS55] tuE^ 1 F^>y Ft±, 
5 figs <: 1 ie«0}Sl̂ S 

m 9 EKoisa^gsofiigm 
cutJi i i ]  mmimnmtt'^--yyiT 

luE^ 1 ^5-y- F^-y Ftc^z ^-y- F^>y F 
^rfFML, 
tuEffill^ilWf-x -y ^y^'LTME^ 2 ^5 -y 
-F^«y FO-ffifcJIfcUS-e, MEy-F^-y F±{cM 
E^ -F^y^^  F^ - ;b^ f fMt"ZCZZf tWi tT% 
IIS® 9 EftOffiSS^aSOlSBa^o 
[fisn 1 2 ]  ME^ 1  mmsw*rtf--y?t% 
mr\ mE?- h ^ 7  F n y ^ ^  
feltg®«OSig%^-r§ i a fcmsHM 2 ?*•->f- F 
f^v F^ffMt^ c 11 E«o»t 

30 
[i«s« 1 3 ]  
mGtzzi:*m£tm&%i 2Emm^m 
mmitmo 
[ii^ii 14] MEfsai, mmm 1 F^ 
y FStfWEy- vmrncmmmmE?- F^»y 
Kny*^ V ft—)]/%!&&?&££%#&£?%$%& 
9 EKcss^^gsoiaiim 
mm 15 ] MEfiiiii^MWWx -y f-y mm t 

tuEy- Fiesioawwx'y f-ymmt, mm^ 
-spî fr̂ ns 11 mWi ttz 11s® 9 E«©SBB0 
mmm&mc 
[ifM l 6 ]  mfflS%Zrt2-=-y?LTmalV 

WE® 1 F^>y 1 
mnvsm'^--y7LTmm 1  ̂ -Y-F;W 
F^ffM U mi?- Fm®®-^±OtfiE^#ftl± 
lz F bY y^g^ffML, MEy- F «®co«±0tfr 
E^NSftl±fc:y-x«ai«®«t5Slg«#tf c i:« 
mttzimm 1 EKo?grB^ag©^ii^Sc 
CH^SIT] tuESfeticmmmtzm 

momma 
HUE® 1 ^5-y- F^y F±K®2 ̂  [f*^® 6 ] 

^-y- F^7 K^fiKtsaB^tf d 
1 mLm^mwvwtmo 

[ 1 1 ^ 7 ]  1  ̂ - y - F ^  
7  Fm&Ls 3i*^®^P.WE® 2 ^-y -F^>y 
vzmtz c 
mwvwtm* 
[1*^8] WE® 1 ^5-y- F^'y Ffi .  

toin%'ifi--y?i?mu MEy-F«g±t^ 
t f r f f iMt tZSz t iM l 

[Mg9] ®laSltlH^^-xyyLTMEy 
- F nmo-xvimmmmg 1 ±£ F U 40 
^ ynmmti u MEy- F mmm±omd^ 

2 mikv-zw&m&tsmt* 
t uES«±  fc  msszmt zmt, 
MEffiii^i^tx >y ^y y LTME F ym 

F  W y n y ^ ^  F ^ - ^ ^ f i S t  
L, WEy-F^«y F±{c^?nfcMEy-FI6^1 
o-stwE® 1 y- F^vy 
F^-y Fny^^ F^-;mMt^gKi:. 
ME® 1  ̂ 5-y- F/^y F^vxy t LTtuEy- F 
leil^S^cx-yf-yyLTMEy-F^-y F3y 50 Page 1031 of 1919



(3) 1 0 - 2 8 2 5 2 8  
3 4 

t .  H!jiESffi±<OM£y- h ̂  MEy- MIE 
f - b ^ v  v z m i f - b m m M t ,  

t$>-gB^±OHuiH 
?- ymmtimmtircmi K t  

[Ifim 2 3 ] tuiay- h 1^5-
y- b ^ y  b i a t m i f - h^vy 
y —  h ) \ y  F 3 > ^ ^ 7  h  f c — ) l / % : f c $ . t Z f f i W l t  

10 [1*^2 4] m5y- h 'i' y b '=i>*th*->l'& 
MUTmzy-hrfy b't&Mt&%!&?-h'iy F± 
lc&i&$ftfcy-h'ty m&tiil¥%tn*.T$&z£& 
mtr&mmz simm&mmo 

2 5] 1 P^-y-btiv Ftt, m 
mnz^&c t%mtt5mm2 zmiomg 

miE{%MM%M}Ktfltexy =f-y>f LTfufS F 
^Mai?^FWyay^^ht>-;I/̂ ffML, MIS 
y- ww H±{CH!jfEy- ymm<D-^mum \  $ 
=  - y - h ; ^ y  K ® — F  

MIS® l £'5-y- h^7 F^vx^i: LTtutsy- F 
BBMZMtRtfilzx-vT-yyLTmZ'f—bzyt'th 
&-)W%£lcmi}i2tiZ£olc&f&tzm£, 
%  2 mnv a m^ *-=.> y L Ttuiay- F ^ -v F 3 > 

^ F^-;b?:lCTlul5y- F^y Ffcgja-fsy-
F ^ 7  F ! ! S S ? £ f f M U  M i e F W > 3 > ^ ^ F ^  
-iv^m CTtuie H u Y ynmicigMtzmmMm 
l&?zmi:Zttsz.i:&mi£Tzmimi 615®® 

[iss^ i s ] Mie^ i ^^ -y- F  ^  7 F m&t 
tu iEU i  i ! fnm*s^- -yy iTmmv 

-zizmmishzv-zmmMu Mev-x^-y 
F£0iKE7-*EH04S®tf KJ&ff L, 

7 ̂ > y-rsSKT*, uiav-
x^7 F*-;b£ 

Mia® 2 1 * •- - > y-1 z> Mie v-
W v  F x y f t  F^-^^lDTMfev-X/^y Ffc 
Sfftfe^nsv-^^y 
fctsiij&Ei 
[fi^® 19 ] Msey- FES^fig-rsgpi^, 
M!ess±t^ i wmm&^--yvxT{mm 
- FEUtfijIBfggKy- FEII®^g^(cffifiSy-
brty F£JMU 

[11^2 6] MfB^ i y^-y- F ^7m, mn 

m0 
20 mm 2 ? ] tsia® i y^-y- v^y FI^JM 

$ tifcM 2 y 5 -y- F ^ v F %mrtts c t 
tt 51*^2 2ieic®®BBH^Sg0 
[ws® 2 8 ] Mieig i y5 -y- F ̂  7 F 

tuia® 2 y^-y- F^7 bimm^m^tsct^ 
mttz 2 ? mmmihmmo 
[iri^ 2 9 ] Miey- F «s±©Mfay- F mmM 
tv-micmzftKmmt, 
Misy- F«ffio-^±oMiH^®ftio® i mnz 

30 fcf&lEtitcblsjynMt, 
Miay- F Mmmtoinmmimo)® 2 m±^ 
ffM?n/cy-x 

F w y u y$ t F *-)imz&i£tirz{mmt. 
Miews^ Mia® 1 y^-y- h^7 FWMfay-
FieisiicttMiay-
F^7 Y n y z t  F^-;^ff^L, 
Miay- F > 17 F 3 > z z F 1; rtuiay- F 
^7 F(cai£-r§y- F^7 FI^?^, 

40 Mia F u-r yn y^ y F cxMia F u-r 
mic mm § t ztts ctmmttz mm 
2 2 taKoffifis^aiio 
[^«3 0] Miay- MIB 
v-7,nmicmzn%&o\z%foi£tiTcv-7jm 

w.2mn%n*^~~y7LTmmmm~ bWM 
<D'p%<£$>-gpiicy- FSB^t, tuiay- Fsan? 
ft&.-$tirc'P%< k$>—D<D>f-bnfa£, ZLTmM 
y- FEMoisgp^tfeiLTmsg^y- F^7 F 
©/>4< ^fe-^a^y-F^7 F^ffM-r^®^ 
#&«: 1 latgosns^goiy 
jaT^So 
Cll^ 2 0 ] tula® 1 
tsz- tmmtmmi 
W5&0 

[11^ 2 1 ]  msMzmmmttu- L ,  
f y ,  z y z i w  ^ - L T ,  t t  

giat©^^ 
m<omm0 
[11^ 2  2] W R t ,  
Miasfi±t®^$nfcy- FBBS^, 
M i a S ®±®tulEy— F 5> ftt&t%< £ fe — 
•ooV -bWSt,  
fiuiass±TtuiEy- F 
« # - r «y - h ^ 7  F f c ,  

HuEy-XE«040^fc®^$nfeV-X/^7 Fi:, 
taiaf^i^x 7 5L>yLTtuiav-x^7 F®-^ 
Bti}^5V-x^7 Fny^y F*-;l^ 
tuiay-x^7 ruyzt F^-^acrMiav-x 
^7 KKgftfisnsy-^^-y 50 Page 1032 of 1919



(4) 1 0 - 2 8 2 5 2 8  
5 6 

mm 115 mm z 9 !E«<©« ns^niio 
[Il5j<^3 1 ] BUIB® 1 ^5-y- brty K±fc®lS 

F t ,  
mWM 1  ̂ 5 -y-h^ 'y  H\ i | i j s -d^2 ^  

5—?— HSlffulE^— MSic^ttulEy— 

9 IEIS^SH^^TKSSO 

mm3 2 ] MsEH 1 m% 2 h^7 F 

IIE«©SBBB^ 10 

[ o o o 4 ]  m\-t]&-cm\ztirmmv 
yi/XZt, mWiMtfr$ts7t ;r'C7 '?b,)tXi& 

T*. i tag^nri^Sp^TSSo 
[0 0 0 5] fie5(5Of£S^g«0Mjitt, T" 

^cDrB^<:SHsHl^/r$tiT^§ 

i! i ^^;i/ti:{±, 
[n»^« 3 3 ] mAztimm.mmmJk^t% c 

2faig® ? ftBEig^m 
[H^S 3 4 ] MIEffim, MIE^ 1 ^^ -y- h ^ 

•y FR^MfEy- M611{cp§IM5g0iJl^t§y 
-h^<y 

9 fEiS'D!®OT^^S®o 
[fliR® 3 5 ] ME?- h iEH&tmiEy— h^7 F 

i mmmt, 
tufE^ i m/bKwPli < t 2 20 

1-311^2 2IEK©1 

§ o  

[0 0 0 6] HugE^'?—7 ^ ) 1 ^ —W,2^ 
%) l ( D m M < r ) { i i m ^ t > - £ T f c  ( R )  ,  U  ( G )  ,  W  
(B) w 

jjiz-vmut, 
tf®j£SftTVSo ft!iOA7-7'f;l/^-®0 

c tmitt 
-So Xx lulE^^—7 4 ) 1 $ —  
Tt/^o tulEttl€®«s MIESs^tl^ii^EPipf 5 
rcib<D--t5(DnM£ 
[ 0 0  0  7 ]  ! ¥ 3 ( E O i S ^ ^ S ® O f t & ^ O W I E ®  2  > < *  

;L'^i^ i;, 
W^SttOEIit^-a-tyo MIE^ 2 ^ x Y 7* 

tiTi^o slIfEii^ffiW:, 
;b± t ffM 2 ftT ^ § ̂ 1*g t W[p] L ̂ t, ®BBB t fl:^; 
%%Qti!iat%W]<nWBit LToSfJ^-f So 
[ 0  0  0  8 ]  

Ti^ofi^Efl^ffM^ftTfe- D , ijfiiajtj^iRifc:^ 
otii, tSfOr-^EiMM^ftTl^o MfE#^ 

MIEH^tcM^iifi^^Eniipt 
§ MIE^l F 7 > 'JX ̂  jb^fig $ ft't v > § o tiTfE^li F 
yyVTsZtDf— FMffi^i^ ff^SEIilO—DtMtST§ 
£ 5 tllS^ftTfc D, V-XlHiir-^SEI^-o 
H-^jStSi^tcl^ftT^So MfEfi^EH^ "y 
-FEU" i:fc&U MIEr-^EH^ "V-XEH" 

MfE^liF7^/i/7l^0F^-Y>'*liii:^ 
tijIEij^«iicl|5g$ftTl^o tulEy-FESS 
t/MIEy-^E*lo4ffi®fc:H:%  bmwZt\%m 

(Terminal) ^ F^ 
JFM^ftT^Sc 
[0 0 0 9] ft0PV-Xfr?,«MI^Ma£y- F^7 
FtEPJin^ftS^ M^liMsEy- FEI^iiCTMIE 
Y- F®®tffiiin?ft§c y-7E^l±MIE7-7^7 
F 5 EniiD^ftfcH^'i S%v-^«ffifcgiin-r 
§o y— FWi&y—F 

MiEy-
h*Sfc:fflJn?n5fl^lll|S"r5«:fcfc:j;oT, tufE 

[it^ss 6] MfEU i 
tsztzmttzmm 5iE«©ffiBBB^m 
[ 1 1 ^ 3  7 ]  M I E ^ 2 # ^ M { i ^ D — A ,  t ' j y  
r>, o^tyiii: 

11̂ 113 5ia«o®ffi^Slio 
[^^o^fflftUiW] 
[0 0 0 1 ]  

[fiHiOipJffl^S5] ^^{±, Tfa^l^gs (WTt 30 
"AMLCD" fcwts) mzmmmmtSo # 
fc, (TFT) , IMF 
yyv^izmzzftTmrnmrnt^^wfeiM* 

W-m 12 ©§^f££ i •?• OSdlil 
So 

[0 0 0 2 ]  

rsesosffi] 4s ̂ -emmmmm^tjas^s 
(Cathode Ray Tube; CR 

T) tf£<E^5ftTV5o L^L, 
g * t V " 1 0  g ^ © f c : 4 6 { C V ^ " f f t O I R J T T f e t ^  4 0  

oM 
tirtso, m®mMT?>mcz<Dnanmtf7'9'}yw 
lclt*Z££mX&&£Rl£jmff¥^fct!>, *feS 
mmrmm&tir^Zo 
[0003] Ms^mmmMit, SH^T^W 
fi/f'14i:LTcZtT'&Zo m^m'M 

Lxm^^zk^m^wM^Mzmutz c ̂  
T\ ^sB^Z-OEfa 50 

o 
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(5) 1 0 - 2 8 2 5 2 8  
7 8 

f iEo 
T^ h^yi/T,# ©MIE K j!!q£ 
tiT l115 MfEif^iElS l£ T - — ^ ft^ %  JIK W {c EPiDf 5 

m, ̂ ^mmmb^y^x^i^ 
yf-fc LT® 

SSiJ^tSo 
[ 0  0  1 0 ]  fu^Lfc^ K  mt®r01 

H (-fe^ + y y  ; Cell Gap) mTTmZtlXto 
>9, Bi^ffi^^;i/rao-b;l/4J+ y ytiKIHSiKtfftA? 

Wbli 9ti,  t  
U K 1 5&t5 
v-x^ H  2  5  1 9  
t-rntf, ttttuss 
<^§c (b) 

y—f v v y K l  5 R l f y — X / i y  K 2  5  
OSSttt H I S S E f k l ^ J g f i K  L f t o « f c  5  K t Z o  
COO 1 5] •?• LTs 02 (c) {C^f-«t5fc. tyias 

fii ±^{b>ynx 
^iTi^o 10 —— y^rLT^ f— h^l l 7mZ7— 
jSIRWtl^$-y:5fci6©ii7tffi^ffM$tiTi^o c 

S ?fesav 
MfilSi 7±(cM^7 ;&;t'7r^i/Ur]>'©cfca^E 

r xi/ u 

y  V 7 7  4-fcvrt$~- yyif Lx¥&#m 3  3  R 
tm^TOis sm&t&o 

C 0 0 1 6 ]  •?• LT^ 0 2 (d) <fc o {C, fffiey 
-hie^ll 7^7^-hUy^-57'( '-STv^-^.> 
^ LT, tuiay- h ^>y K 1 5 g^±{C^ 1 y- h 3 > 

Kt-A/S 1 tuSSV-X^-y F 2 Sg&htfCtt 
20 ^17-X3>^^h,ts-;b6 l%}gfigtSo 1 

3 ^7 h fr-)l 5 im 6 I (i, Misy- h 1 
7^*v^TffM$nTfc^, usi^bii amnteti 

F 1  S R t f y - Z / i y  F2 5 0®^ 
sttj$-y- § o  

t l 5 o  

[0 0 1 1 ]  H5£»i§^*;P0gHg{i1gHT'&!K 
m<DM&xmm$n%a  mc, mmbyyvz* 

^5^541 
CO^ofClil^Jglg^ioT^ 

fcfe, RiffiftnQigybwe^ 
ti«\ MIH 
) *7T4 T'^-^/'Wc(i, 

MIS7^ri'7' 

-r^SM^fssij^-r^o 
[0 0 1 2] 0 1 8\ ^©rfeBBS^gt07^r^7" 

0  2  ( a )  ~ @ 3  ( c )  » i ,  0 1  
©II —I liMo rdm-orrt f -c 7V^/t/<DS^?£ 
^I^-r5fci6©»fffi0T-SSo 
[001 3] ®K 02 (a) o lc^ 

7 ^ h U 7 ^  

[ 0 0 1 7 ] - ? " L T >  03 ( a )  lC7js*t<fc3tc, tiji2^-
Wftl3 3 0-^±{C^P-A, X(±^P-A^©J: 

— y f L Z ,  V — X M M 2  
1 £ffM L, tuie*^! 3 3 oimtlc F bY y«g 
3  i m & t & o  £ £ - U \  m i E ^ m ¥ m M 3  S t w  

7(Photo-Li thography  ;  ^EMiJ iS)  30  |H7-^«f f i2  1 t<D!Si, XMfS^Mft^^l3 5 t  
mmfit%<}:5lz; ^ - - y y i T y -hW®l 
U y-hEHlS, y-h^'yFl5, 7-X;WF 
2  5 R ? > W E I I 4  s m f c t Z o  w i s y - h s f t i  i  
tiv F u 

MEFU^yt t® 3  1  
Tl^So LfrU tiJia7-X«ffi2 1 fctufEFU-TV* 
S3 l b0)PRIicWl^WVii3 5MgLJM£ 

7-X«®2 l  t F Wy*ffi3 l  tltft 
^^'y^iiLToafflt tffl^ 

<^§o ^oT, 7-7,*®2 1 tY'WyW&Z ira 
3 5 J i y ^ y y  

}£0)&of^'tiZ*M£ L m m %;t>%:\J\ 
[  0  0  1  8 ] X ,  0 1 ic^t J; 91. Mfa7-7*® 2 
1 fclSTS J: a 7-XE 

*62 3^03 (a) fcSt<fc3K:J&®SfttV30 tuie 
7 - 7 E ^ 2  3 { ± N  M f E y - M a i  1 3  t m r n ^ t z  
i a t c f i S ^ n r i ^ o  ^ L T ,  t a f B 7 - X S a i l 2  3  0  
SSSPttt, 151^7-7^7 F 2 5%llS$^§fc^^tu 
3H® 1 7-7ny^^F^-;b6 l?:«5 7-7^-y F 
*10*86 SjWBtfSntVSo X, MI2y-F^-yF 
l  StcfcituIEin y-F^y F3y^^F^-;l/5 i% 
a5y-F^>y Fttira*ffi5 s^ffM^nn^c 
[0 0 19] ^-LT,  03 (b)  mti/ 

50 

3<fc5{i:fiiasftTt^0 Misy-Fsasi sit,  tuia 
fT^rn]tia?ij$nfcy-F«gi i ^ns^nTi^o 
MiEy- F^7 F i s (iMisy- Men 13<D&IZB 
l&2ftT^Zo X, mBV-X^y F2 5{±, MIEy-
FISH 1 3^ffM$tlTl^7-7ia^2 
is^nrv^o tirE^E^4 5{±^Tot5isy-F^ 40 
y F 1 SAtftifcy-Zsty F 2 5 
S o  

[0 0 1 4 ]  L^L, 7;I/5-7A^tJ^l^K0g 
f f l fc t i .  Ho  7  *  (Hi l lock)  tm£tiZMff&j£$tiT 
jlL&T&g<DlBlci/a-h&%£2'&&o 
n >y 

ftn g^^-r^o MM&SEiiiu 5 mm tryJI 
z-VLzttsmtf-zmM 11, tuiey-FE^ 1 
3,  MfSy- F^y F 1 5RtfMsS7-7^-y F 2 5£ 

*tti:LTffiffltS0 L^L, tufSH Page 1034 of 1919



(6) 1 0 - 2 8 2 5 2 8  
9 10 

tLT<Sll3 i m m -%0 Z I T ,  7tbvv?7  
7<f-i£W--yri-ZmBey-h'ly K 1 5®^ 

2  ¥ -  h  =1>??  h f r -J l  5  3 $ ,  tulEV-XA>y 
F 2 5$ftlC%2 V—Xro^f^ h^-;l/6 3^, 
T  K  W y t t t t 3  1  g l 5 » f c ( i :  F l ^ f y z y j i t h  
7  l ^ ® ^ f 5 o  H u l B ^ 2 y — ; l / 5  3  

K^PMSs  5©-g l5^ ,  ^2  v-xny  
h^-;l/6 3(itul2V-X^-y F^tlffie 5<D -

1 (iKW 
yn® 3  \ <D-m*&m&i£*kz>a 
[0 0  2  0 ]  Miay-h^-y F 1 5 tv-xrty F2 5 

*m£t%mi,m%mkA sit, mmcfc^nrcimi 
fijieSlgiH^ 4 5  

Jcfc^TiufE^- br ty  F 1 5 i:MIBV-X^7 F 2 5 
fcSa^tlJgtSgP^^L, .fcoTli 
®IMEfJH fcfeT'tSo coiS, 

(H^-e-f) o 

[ 0  0  2  1  ]  ̂ L T ,  1 3  ( c )  I T 0 ( I n  
dium Tin Oxide) 
^4 K y -h^ -y  FSSa^S  7S  XV-X^-y F® 20 

7^^ t 5 .o 1 I t ,  M IBFU 
j yuy t t v^ - in  l^jiCTMIBFWy^as 
1 kiUesnT^a. HulB^-F^-y FllSJSff 5 7 
li, MIEi? 2 y- b n >^ ̂7 h 5 3 CTtSIB 
y—h;^y 5 tiJlBV — 
X^-y Kae«S?6 7{i, MIB^2 
-;I/6 S^aCTMIBV-X^-y F^*ffi6 5{clJg 
snTv^o 
[ 0 0 2 2 ]  &L±.<Dmmxm, -[Hi^dWbMiix 

30 
TM?tb%a cois, -mwMTmitirzsMzt 
dtamnif, m 
ii^®s»3^iRi±?nSo U-DX, vx^xsoiua^ 

~ 2 itzwtxm&xm < r?flfg?n/io 
[ 0  0  2  3 ]  M4l t ,  

0  5  ( a )  -me ( c )  t i ,  
g^¥#fi{bLfc^ff i%iJiW-r3fc«)O04OlV-lV«fi :  
}GofcBf®®Tfe5o 
[ 0  0  2  4 ]  0 5  ( a )  l B j M l ± t  4 0  

Xl t7>\s^ -VK££<D&o%mZM 
LTs 7*bVVy77<(-&Hrt$--y?LXf& 

mm- hE« 1 3a&tfffifiSi^- M'y F 1 5 am 
l&tZo tufBffiS^-FEISl Salt, fflW&m#. 
T#ff-$nfciî «S41 «<:{>iii?tu mmmk 
y-F^>yFl 5a}±, h ®IS 1 3a©4S 
SS^K^figSnTV^o 
[ 0 0 2 5 ]  

i t ,  ^ r ,  ̂ D - A  
(Cr) , €iJ7r>(Mo) , ^>^;KTa) > Xl t7y?  50 5o 

ty (Sb) 
T^ MfBfggKy- FE^Ii3a±ty- hBB i 3 i:, 
tufBfgSIn;^- vy F 1 5 a±ty- F^-y F 1 5^ 
&4&l$t5a ZIT, 0 5 (b) £^f<fc3fc:, MSB 
? -bsmi  3ftmsy -F I  immtn  
5o SijlBy-F«®i n±ii3(sop®fc;®®$^is (0 
4^#Ba$ti/c^) o 0 5 (b) fcti^n-A, 
r'X X(±7y^y®J;a^Ji^®^Rii 

tuIB7;b 
5 ̂  f ^ 5 tcffM-r 5 c t & am 10 
§ 0  

[ 0 0 2 6 ]  0 5  ( c )  t / r i f c f c - 5 f j r j i B S f t  1  J i L  
M i k y u 3x xtt^fk^u 3>©«t 5 
•  LTJGMUll 7^ffMt50  tufB^-FlfiHl 7± 

;l/7 7 Xi/ 'J 3 >0J; ̂  
^M^»$tlfc7 :e;b77X^U3y®j;^^ 

mmicWM iJifi--y?i 
z ,  3  3  mmmmM 3  5  mmtZo 
[ 0  0  2  7 ]  0 6  ( a )  ? n - A ,  X l t  
? n-A££0 «fc 5  L ; W - - y j f  L  
T y -X« f f i 2  l ,  F W ^ * f f i 3  K  V - X E ^ 2  3 
RtfV-X^-y F2 5^^1-5o MIBV-X«ffi2 1 

M I B ¥ # f t l  3  3  3  5  t t f r  
cfn§ £ 5  LTtafB^- h«ffi l l O-^fO-gPi: 

M f B K W y *S3 l i t ,  M f B ^  
ftl 3 3 W+l 3 5 LTtulBy- FM 
ffil ioflWo-®i; 
§c H O I S ,  Miav-XMS2 1 ttulB^M^#^! 
3 5 ton, ZLT, tufBFUYy«1i3 1 
&¥#ttl3 5i:©r01tt, 
§o X, MfSV-xmii2 1 iifjIB F b-f yUS 3 1 t  

3 5 %a^Wt<:x<y 
f-y^L, MfBV—X®i2 1 tMIBFU-i 'y^liS 1 
mim?T^m%ttm¥ m M 3  smztz* 
04Ra*06 (a) MfBV—X^'N-y F 2 
3  I t ,  ?iJE^j7afp ]ti:iH?iJ$nTf[ilBV-XlS2 1 t M  
ffiZtiTloO, MIBV-X^-y F2 5ttWIEV-XE*l 
2 SOflSgPfc^SftTl^o 
[0 0 2 8] 06 (b) tCjjkt&StC, M^V-XMffi 
2 1 SO-'tufB F yMM 3 1 SMfBSS 1 JJ£ 
mity u 3 x xitmty v n y<o£ a mmmzM 
*LTffill3 7%mtZo  MfBffill3 7&0'MIB 
f f i l l l  7 < D - $ f t & / i # - - > y i z b ' l " { > = i y 2  
t b f r — s l / ?  1 ,  f - b ' S y  b ' z y f #  b f r - f r S  9 ,  
^LTV-X/^y Fn^^ h^-;l/6 9S®i£-rSo 
MB FUJyzyfrf? b fr , - / i  7 l i t  F M yMM 3 1 
© — S P ^ S t t i S # ,  t u l B y - F ^ 7  b ' z y # t b & - } l /  
5 9ttr-b'iy F 1 5^BtH$€, MIBV-X^>y F 
3y$?bt-jU6 9ltv-x^'y F2 

2 t i & J : 5 l£J&&;$tiT^ 

Page 1035 of 1919



(7)  1 0 - 2 8 2 5 2 8  
11 12 

[ 0  0  2  9 ]  0 6  ( c )  i C T K t & o K ,  MfSfSll3 7 
It I TO (Indium Tin Oxide) ® «fc ^ 

K y-h^-yKl 
7, LTV-^^ y  K l l £ ® ? 6  7 ^ f f M t  

So tyl2ffl^«i4 Hi, 
^7 l ^ICTSulBFU^^WffiS 1 fclSgSfttV 
So MnE^—FJIIPS? 5 7 {iN Mfd^'— 
Yuy**? h^-;b5 Q^aCTtafSy- b ^ y  H l  5 
(clia^tlTl^o X, fufEV-X^y FllSffi?6 7 
t i ,  Mfav-T^y h^-;U6 9^ff iCTti j  10 
fEV-T^y F2 StUe^nTV^o 
[ 0 0 3 0 ]  

m i  
( a )  ~ 7  ( b )  Rmsz&mir&tmwt&o m 

7 (a) ~7 (b) {±, ®l©V-V»c®o/cifTffiElT 
SD, 181±, ®4®Vl-VI^iC^o/c8ffffi0T^So 
[0 0 3 1] 

PlSUfklii^ 

HtJ:«k<gjSLSv\ 17 (a) §#MLTSufEy-F 20 
^111 ffliE¥aM*Jf3 3, tu 

3 5&tf'MIEy-F;^y Fny^^ h 
>t-;b5 1, lulEy- F^7 F 1 5 Oflltasfclffiilfl: 
11 9AW?nTiiifE^- F^7 F l 5 mo mm' 
-hjftsii KDm&xm-z^y^yvmmmtzc 
t Z V i i t t Z a  ^ L T ,  1 7  ( b )  f c : j j V f < l : - 5 l £ : %  y -
hy^-y F^P^^SS 5 Jtl&fiiL't'§B#, y—F;^y F^p^ 
®i5 5tt, MIE^-h^-y F 1 5 0E22$#*ai/\ 
Miey-F^ - y F l  S S f i U L T V ^ o  L ^ U  M I E 1  

z^v^Mxwm&ztvz so nMnc^mwm&tzmz^tSo 
[0 0 4 2] frSLOi, mssil F 

t LTtuiEy-
LTtulHy— F3>^^ 

[0 0 4 3] 
LTMIE^l ^^-y-F^7 Fic^2^5-y-F^ 
7 F^rffML, 
is® 2 ^ ̂  -y- F ^ 7 Fo - ® w  $ H i \  Miay-
F^-y FlttulEy-Fny^^ F^-^ffM-r-S® 

40 
[0 0 4 4] MIE^ 1 
y^fSSPlT, MIE^-F^y Fny^?^ F^-^W 

§ * a ttuia® 2 ̂ "5 
-y-F^7 F^fi lctSo 
[0 0 4 5] m L< li ,  

[0 0 4 6] L< I t ,  tuis® 1 2*5-
y- F^7 FRtfMIEy- F 
-F^7 Fny^^ F^-^ffMTSo 

50 [0 0 4 7] fF£L<Mu MIEfSllOlKWx>y j-y 

5rdtofo^m «fc 
sornxmi, Xfcticy-hm, mEV— FIEU 

fcfe-ooy-Mffi, ^LTMIE 
y-FSEisofisgp^sEtt^nrvs^ias^t" sy-
b ' t - y  h'mi&tzmt ; MfEgSittuiay- FIH 
& tuiEy-F«®, tuiay-F^'v Ftcy-Me^i 
ZJfMtzmt -.ZLTwlEf-b/iy F^njigp® 
&%< tt-mzmsmdy- hm^iicw 1  
-y-F^7 b'*mtzmt&$tSo 

[ 0  0  3  6 ]  j ; S f i i l  I  f u  
IESfi±t®^$nT^sy-FEII^ JMISSSi® 
tuia^- F lEiSfr zftt&t < t ti—DtDtf- F m 
ffifc ; tufES®±0tL[fEy-FE^0^^El$n/c 

sy— F^'y F£ ; tuisy— FEU, tijfE 
y-FMffi&tftfflfiy- F^-y F0tiifESS±^ffM$ 
fttcf-bmBMt ; tufEy-F^y FO^SPO^ft 
< i:fc-3P^±OWf2y- Fffill±tffM$n/c^ l 
^-y-F^y Fi: ; 
[ 0  0  3  7] &?£[><&, tuia^l  ̂ 5-y-F^-y F 

i t s  
[ 0  0  3  8 ]  £?£L<^ MIE^I ^5-y-F^-y F 

i t ,  
[ 0  0  3 9] $?£L<^ ftiiaifU ^5-y- F ^>y F  

± t c ^  2  ̂ - y -  F^ 7  v m f c t z m z t t i o  
[ 0  0  4  0  ]  m  L  <  i t ,  ¥ ^ ^ a ^ b t u i E ^  1  ̂ 5  
-r-brty vmmi, ««^M^bHuf2^2 ̂ 5-
y-F^-y F£ffMT5o 
[ 0  0  4  1 ]  MIE^ l  ^ 5 -y- F ^ 7  F  

l i ,  MfEy- F  

i^t^o 
[ 0  0  3  2 ]  mmt 

{tt Z> t t  ft % v x t  <D 0l̂ v> it  ̂  

wz?mtftmt^mm^^tt}^^^a 
u xitv-znmm 
F M l E y — F - ' ^ - y  F  1  5 %  

F^H 1 7 l^TX'y f ' -v  y F 
— F^vy F 1 5%:7y#'—i!y F LTMIciy— 

F ^ 7 F 1  ( 0 8 )  o  

[ 0  0  3  3 ]  
[^BJ^mLcfc^tS^S] X'y^--v y 
F0S8fr5.y- F^7 Fzmtznttrtzzm 

Mo?-

S o  

[ 0  0  3  4 ]  X s  y- F ^ 7  F ^ X 7 f - + y  
Foi t jgfre&iiu ^L: ty -F^7 Fgpcff i f t t ^T: 

<: wv* mMsmmwRvzvtDmm 
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(8) 1 0 - 2 8 2 5 2 8  
1 3  1 4  

y&P81  Mi2y- h ' f i M M  OliRWx >y f - y  ̂ gpgti, 
® t  —ISI^T f f  t )  tl- 5  a  
[ 0  0  4  8 ]  » i L < { i s  

rmzv-hwMnc^mMmf&tzmt, ME 
® i i 

1  ^5-y-h^-y 
ffM L, tusey- h F 

ymmmm i, MIE^- h wmvmtvmm-

[0  0  4  9 ]  wt L< It ,  iuias®±tffin^®figt 10  -  b^y K©^g^ XlJa£$±fc^-¥#ttlRtf 
zmt ,  mmazmff i i cxyfyy i rm K 

b'llcftlfcr-h&migQ-fflt  
mE^ 1 h 
?ywb*-)i(D-mmt%mt,  i ^ 
*-?-brtv b*-?^ tiTrnm-y-mmm 
KWtX 7 f - > y L Ttuiay- h 3 y ̂  ̂  h *-;l^ 

mzmnmm 
A$--y>f LTMtey- h / W Fn >* * h *-;!/£ 
ICTMte^-F^-y Ftc^fS^r-h^y FlSiS 20  

?£)MU luieFW^ay^^h^-zl/^lCTM 

My K^fillf Sfefttcti, 'k<DmJj&%%^rca 

[0 0 5 5] g1£±tC7;!/5^2,£#tyI5i2ii®feJl 
%M% l r t # - - y y L T ,  y-hHS, y-HttSR 
tfy- My F^ffMt§0 ® l 
•y-  F id l^ ,  y -  F t tHRtf t f i iey-  b i v y  b Z W o ?  
-hmmmmtZc Midy-Fieni^Mtt^# 

m^L>^--y>fLT, MBSy-F«ffi«iI5¥*ft 
Z£~U\ miE-y 

2 ' ^ — f —  F^-y FTffMt" 
§ o  tu-hzstsmzmmgitm^xv-

KU-OWI, y-^BEili&tfV-X^«y F§ 
^fSo CO®, blchQ 
Z-TW, 2FStufEy-

FOO ,  ximmtmtsxoicKMistiZo 
ZIT, tuisv-xiffi, fijISFUYy®®, MIEV— 
X | H £ ^  t u l E V - X ^ - y  F S ^ M f S ^ 5 - y - h ^ 7  F  
±fcffi»Si:LT^2*egl%}gBgf5o tufHffiUfl 
ic b'ly^y^y^^ F^—;K ^-F^-y bzyft F 
^-;k ^LTV-X/^y F3>^^ F*-;b£JMT 
So  L,^--ysf 

I T ,  m i E F l s J y = i y $ Z  F^-^ICTMIHFU 

7 Fa:/** F^-^lCTMia^'-h^-y FfclJg 
^nsy-F^-y FSia^?^ffML, tuiav-X^-y 
bnyzt htx-;b^li:TMfav-X^7 Ftii lS? 

F!!^?£JMt3o t5fa^5-^# 
ft^-F^-y FRtf/Xt±> ME^'^-^y-FAy 
bit, BufEY-F-rt-y FfcX 'yf-y^aitLTOa 

[0 0 5 6] KTtc^ftWfciK^I-

#tyo 
[0 0 5 0] MIBUl ^-y-F^'y F 

tuiE^ i %ntoMZ'W--v?L 
tu fEV 

-X^7 F?:lulEV-Xffi||0^gp^KffML, MIEfS 
m •^ji^w ic x -y f - > ?t % ais •7, tuta v •- x ̂  >y 
Fo-SP^SW^-fr^y-xny** F^l/^inAT 

MIE^2^«1%S^;^-xy^5®Pg-f\ 
MfEV-X^y Fny^* F^-^IDTMIEV-X 
^7 Ftgawunsv-x^-y FJilS®?^ffM-r§o 
[0 0 5 1 ] MIEy-hlHimMti.® 

MESfi±fc^l^*ft^^-x>>7XTfg 
fijjty- FESfctufEffiffitntf'- FIE^OSg^icfgfi 
m-b^y F^fFML, 
Lxwm&mf- bm<Dm < i: t -srsijcy- h 

MIEy-FE^T^fe^n/£:/>&< ti>~~D<D 
f- F mm t, ̂  L TMfEy- F iE^OSgP^tcfiM L 

Ttuiaffififity- F^7 Fo^ft< tfc-gp^a^y- 40 
F^-y Ffc^iiitfaapgfcSiyo 
[0 0 5 2] »SL<{±, tulEBl#«^®a7;b^-

[ 0  0  5  3 ]  » S L < { i ,  0 U f a ^2#®!t%®(±*D-
A , ^i/r, 

< i: fe—3%^tJo 
[ 0  0  5 4] 

mmit^zrcibiz, je 
LT, x-yf-^y FOgS^^y—F^'y F\ XtiV— 50 

3 0  

§o 
[0 0 5 7] 1 . 0 9 JJ, 

0  ( a )  - 0 1  1  ( c )  I t ,  ® 9  0 V I I I - V I I I I S f c : i f t o  
fc»rffi0TS5o 
T^5-y-F^7 F^jgfSlStco^T^I-
§ 0  

[0 0 5 8] HI 10 (a) i^cMB^'-yXSSS 
1 0 17* F'J Wfy-JS-fc 
Tv^-xy^LT, fgjglity-FiEltl  1 3 aRtffi 
fimy-F^-y F 115 MmtZo wmmm-
FE^l 1 3 att^t^-rsy-FEHl 1 3(cfiS 
$n> MlEfgfilny-F^'y F 1 1 5 
§y-F^7 F 115fcfig$n5o 
[0059] 010 (b) mmmm 

— FEU 1 1 3 aRZfmMSMfi'?— My F 1 1 5 a 
t f c t U - L  ( C  r )  ,  ( M o )  ,  
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(9) ftiFF 1 0 - 2 8 2 5 2 8  
15 16 

y - h W M l  1 K 
i  as ^ - h ^ - y Fi i szmtZo fjiay-M 
ffil l Hi, mtl)®**®! 4 l o-PPIgptEl^ 
nrv^o Mie^-hEgi i  sit,  miw^w-v 
Wffil 1 l%l^-r5/c«s6lc-^fRjT-iEE^n, 
ffiSvy-hEjgi 13azm-DT^%0  com, tuiey 

1 3J±, Miafifi^y-hE^l l 3 
±lcmo&o tffMt5 c t &vt, XtitulBfgJfiSy 
-MHSl 1 3 azmmcm? £5lC&i£TZ£kf> 
tB5fc§0 tufE-y— F 1 l 5 it, tutay- hiH^ l 10 
1 3<D«cffM£fts Mfe^r'-FE^l 1 S^WEfi 
ffisty-h m i  1 3 a m ? m t m m m m m  

F  1  1  5  a ^ f S ^ o  
[ 0 0 6 0 ]  H l O  ( c )  i ^ f c .  M I S S I S  1 0 
i ±tiifb^u n u •  Lry-
F^ll 1 T^figfSo tufS^-hie^ll 1 7± 
icmrtjiy TZisv^yiD&i t  

tifcr* fry 7 zisy zy® 
#ton*mim%i>w--y?L'c, Misy-h*® 
1 l 1 zm? ¥mWM 1 3 3;RtFFiMto¥#ttl 1 3 5 20 
m&t&o x, tuiHy-F^n i immm^ 

HUE^^M 1 3 1 3 5 
F 1 1 5 b^fuiey-h^-y 

F 115mm*mL^mztiz>a  mzpi-v-
F^7 F 1 1 5  bf i ,  tu lB^-h^ 'y  F 1 1 Slcf lLT 

LT©t§SiJ^-rSo 
[ 0 0 6 1 ]  mi i  ( a )  

1 3 3&tft9f5^*fi^¥#ftl 1 3 5^#tJMiaS®± 
iztu-L, X{i^n-A^%l#U^--yyL 
T, V-XWMl 2 I, FW>®ffil3 1, V-XK 30 
'(Ul 2 ZRXfV-ZAy F 1 2 5*&l8,tZo MfBV— 

1 2 Hi, mi?- hflffi 1 l l ©-^©gp^i; 
lUfEFWyaffil 3 1«\  iulE^ 

— hfl;®l 1 1 0fte7:C)BP53,i:Mfi:$til)i 5 tlufE^ 
1 3 3&tm$W?ttl  1 3 5Zftl-C&4B 

Jff2ftTV^0 MIEV-X*®! 2 l 
fti 1 3 5, ^ LTMIE F ywfc l 3 1 fctufE^M 
^ ^ f t l l 3  5 t ± ,  & 4 * ' - S . v 2 3 y # t b * % L  
Ti/^c tulEV-X^gl 2 l&tfmfEFU'OSai 
3 1 t 1 3 5 40 
icny^yVlTmEV-ZMMl 2 1 iiMIEF 
«ffi l 3 l 13 5 % 

COIS,  
mv- F 1 l 5 0^)i^H€?MsE^5-^- F 
rtv F 1 1 5 b 

M I E ^ ^ - y - h ^ - v F l  l  5 
b 1 3 3 m* 
^ L T l ^ . f c S f c & S o  0 9 iCTjkt&olz, MIEV-X 
£iii  2 3 it ,  ymuim&zti,  mEv-zmmi 2 
l SulEV-X^-y F 1 2 5tt, MIE 50 

V-TMl 2 3(Dffimci&®,2hT^Z>0  

[0  0 6 2]  01 1 (b)  tafSV-X* 
ff i l  2  l^^^MIESfil 0  l limitsV ^ y ,  Xfi  
MlkisV 3y<DJ:o%%&&y!in%MMUW--y?i 
rmm 1 3  rmistZc memM 13 7 it, tm 
V l s J y W & i  3 l  Y U ^ y a y ^  
? F*-;b 1  7  1  MfE-y— b ^ y  F 1  1  5i:ic 
f f M ^ n r v ^ y - F ^ - y  F a y ^ ^ h ^ - ; H  5  9 ^  
ttio fufEy-My Vzy#? F^-;H 59^11: 
TtulE^'S-y-h^'y F 1 1 5 bO-g^StH^tl  
§ 0  t i ifE^5-y-F^-y F 1 1 5 b^r^T.^ t  LTfu 
f E ^ - F ^ - y F l  1  S ^ M ^ M I E y - F f f i ^ I l  l  7 ©  
-n&mmc^vi-yymzi ,  M t E ^ -F ^ ' y  F^  
yZZ F*-;H 5 g^SCTMiay-F^'y F l  l  5 
o-mzmmz-ttZo MiEv-x^-y F I 2  5±t(± 
V-X^y Fny^ F,t-;n 6 9i3*&J$2n&<, 
[0  0 6 3] £{ti/Vny<D&?%m~Vs%frbMaZ>f 
-  btmm 117 13 7 m&tz c t  
ic^x, MIEI^Xy?-y<rMm<D®lc.cht><DmZ 
mmitcxyl-yft%££&&%, zvm, MfE^'5 
-^r-F^yFl 1 5 blt^T,^ t LTOSfJ^fSo 
^b{cv tuEffi^Ji 13 7, fulS^^—f— F^^-y F l 
1 5 bRtftfilSy-F^lii l 7 It, MIB^-F^y 
FzyZt F^-;b 1 5 90fci&fc®H®tf0Mg#i6 

^Tjkto 

[ 0 0 6 4 ]  @ 1 1  ( c )  t C ^ ^ "  i  o  I C ,  MIEffi^il 1 
3 7 ITOClndium Tin Oxide) 

u^-siyfLrmmsi 4 1 ,  v - b ^  
v FlIS^ 1  5  7&tf'y-X^'y Fl«? 1 6  7^ 
M M t S o  m ^ m m m i  4  u t ,  m z F u ^ y z y *  
tbX-frl 1 l^jiUTMIEFU^yMlil 3 1 fcl 
mnx^0 MISy-F^-y F^SiS?! 5 1 It, Iff 

W^y F n y* * h fr-H 1 5 9 *m UTMIE^ 
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43 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION; Au 
Optronics Corporation, Au Optronics Corporation of America; Tatung Company; Tatung Com
pany of America, Inc.; and Viewsonic Corporation, Defendants. AU OPTRONICS CORPORA
TION, Plaintiff, v. LG DISPLAY CO., LTD and Lg Display A, 2009 WL 1347870 (Trial Plead
ing) (D.Del. Jan. 15, 2009) Chi Mei Optoelectronics Corporation's First Amended Answer, 
Affirmative Defenses and Counterclaims to the Complaint of Lg Display Co., Ltd. (NO. 
106CV00726) 

44 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 1347874 (Trial Pleading) (D.Del. Jan. 26, 2009) LG Display America, 
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Inc.'s Answer in Response to AU Optronics Corporation's Counterclaim Against Plaintiff 
LG Display Co., Ltd. and Additional Party LG Display America, Inc. (NO. 106CV00726) 

45 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 1347875 (Trial Pleading) (D.Del. Jan. 27, 2009) LG Display Co., Ltd.'s 
Answer in Response to Au Optronics Corporation's Counterclaim Against Plaintiff 
Lg.philips Led Co., Ltd. and Additional Party Lg Display America, Inc. (NO. 106CV00726) 

D.Del. Expert Testimony 
46 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 

Defendants., 2008 WL 5680917 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara
tion of Dr. Pochi Yeh (NO. 06-726, JJF) 

47 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680918 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara
tion of Dr. John D. Villasenor in Support of Cmo's Opening Brief on Claim Construction 
(NO. 06-726, JJF) 

48 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680919 (Expert Report and Affidavit) (D.Del. Aug. 11, 2008) Declara
tion of Dr. Miltiadis Hatalis in Support of Defendants Chi Mei Optoelectronics' Proposed 
Claim Constructions (NO. 06-726, JJF) 

49 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 
Defendants., 2008 WL 5680921 (Expert Report and Affidavit) (D.Del. Aug. 29, 2008) Declara
tion of Dr. George M. Pharr (NO. 06-726, JJF) 

50 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680920 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of David Eccles (NO. 06-726, JJF) 

51 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 
Defendants., 2008 WL 5680922 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Allan R. Kmetz (NO. 06-726, JJF) 

52 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680923 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Pochi Yeh in Support of Responsive Brief (NO. 06-726, JJF) 

53 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics Usa, Inc., 
Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display Amer
ica, Inc., Defendants; LG Philips L, 2008 WL 8096469 (Expert Report and Affidavit) (D.Del. 
Sep. 4, 2008) Declaration of Aris K. Silzars in Support of Auo's Response to Lgd's Claim 
Construction Briefing on Auo's Patents (NO. 06-726-JJF, 07-357-JJF) 

54 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display 
America, Inc., Defendants., 2008 WL 7505544 (Expert Report and Affidavit) (D.Del. Oct. 31, 
2008) Supplemental Declaration of Aris K. Silzars in Support of Au Optronics' Reply Brief 
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in Support of Its Motion to Compel LGD to Produce Complete CDS Files (NO. 06-726-JJF, 
07-357-JJF) 

55 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display 
America, Inc., Defendants., 2008 WL 8096470 (Expert Report and Affidavit) (D.Del. Nov. 19, 
2008) Declaration of Aris K. Silzars in Support of Auo's Motion to Compel LGD to Produce 
Technical Documents (NO. 06-726-JJF, 07-357-JJF) 

56 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
America et al., 2009 WL 5850939 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report 
of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United States Patent Number 
5,019,002 (NO. 06CV00726) 

57 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
AMerica., 2009 WL 5850940 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of 
Expert Regarding Invalidity of United States Patent Number 7,218,374 of Lawrence Tan-
nas, Jr. (NO. 06CV00726) 

58 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
America., 2009 WL 5850941 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of 
Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Numbers 
5,905,274, 6,815,321, and 7,176,489 (NO. 06CV00726) 

59 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2009 
WL 6869995 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of Expert Tsu-Jae 
King Liu, Ph.D. Regarding Invalidity of United States Patent Number 5,825,449 (NO. 
06CV00726) 

60 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2010 WL 3740722 (Expert Report and Affidavit) (D.Del. Aug. 9,2010) De
claration of Dr. Aris K. Silzars in Support of Au Optronics Corporation's Reply Brief in 
Support of Its Motion for Permanent Injunction (NO. 06-726-JJF, 07-357-JJF, 08-355-JJF) 

61 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2010 WL 3740723 (Expert Report and Affidavit) (D.Del. Sep. 8, 2010) 
Amended Declaration of Jonathan D. Putnam in Support of AU Optronics Corporation's 
Reply Brief in Support of its Motion for Permanent Injunction (NO. 06-726-JJF, 07-357-JJF, 
08-355-JJF) 

D.Del. Trial Depositions and Discovery 
62 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor

poration America; Chi Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD and LG 
Display America, Inc., Defendants., 2009 WL 3296153 (Trial Deposition and Discovery) (D.Del. 
May 22, 2009) Au Optronics Corporation's Second Set of Interrogatories to Lg Display Co., 
Ltd. (Nos. 14-23) (NO. 106CV00726) 
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63 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3296155 (Trial Deposition and Discovery) (D.Del. May 22, 2009) LG 
Display Co., Ltd.'s Responses to Au Optronics Corporation's Second Set of Interrogatories 
(Nos. 14-23) (NO. 106CV00726) 

D.Del. Trial Motions, Memoranda And Affidavits 
64 AU OPTRONICS CORPORATION, Plaintiff, v. LG.PHILIPS LCD CO., LTD. and LG.Philips 

LCD America, Inc., Defendants; LG.Philips LCD Co., Ltd. and LG.Philips LCD America, Inc., 
Counterclaim Plaintiffs, v. AU Optronics Corporation; AU Optronics Corporation of America; 
Chi Mei Optoelectronics Corporation; an, 2007 WL 2933013 (Trial Motion, Memorandum and 
Affidavit) (D.Del. Jul. 19, 2007) LG.Philips LCD Co., Ltd. and LG.Philips LCD America, 
Inc.'s Answering Brief in Opposition to Chi Mei Optoelectronics Corporation's Motion to 
Dismiss for Lack of Personal Jurisdiction and for Insuffici (NO. 07-CV-357-JJF) 

65 LG. PHILIPS LCD CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION; 
Au Optronics Corporation, Au Optronics Corporation of America; Tatung Company; Tatung 
Company of America, Inc.; and Viewsonic Corporation, Defendants. AU OPTRONICS COR
PORATION, Plaintiff, v. LG. PHILIPS LCD CO., LTD and LG, 2008 WL 1995672 (Trial Mo
tion, Memorandum and Affidavit) (D.Del. Mar. 4, 2008) Chi Mei Optoelectronics Corpora
tion's Opening Brief in Support of Its Motion to Strike Plaintiffs Second ""first Amended 
Complaint" (NO. 106CV00726) 

66 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 1995675 (Trial Motion, Memorandum and Affidavit) (D.Del. Mar. 17, 
2008) Plaintiffs Answering Brief in Opposition to Chi Mei Optoelectronics Corporation's 
Motion to Strike Plaintiffs Amended Complaint (NO. 106CV00726) 

67 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION; Au 
Optronics Corporation, Au Optronics Corporation of America; Tatung Company; Tatung Com
pany of America,inc.; and Viewsonic Corporation, Defendants. AU OPTRONICS CORPORA
TION, Plaintiff, v. LG DISPLAY CO., LTD and LG Display Am, 2008 WL 1995676 (Trial Mo
tion, Memorandum and Affidavit) (D.Del. Mar. 25, 2008) Reply Brief of Chi Mei Optoelec
tronics Corporation in Support of Its Motion to Strike Plaintiffs Second 
Complaint" (NO. 106CV00726) 

68 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi Mei Optoelectronics Corporation and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2008 WL 6002377 (Trial Motion, Memorandum and Affi
davit) (D.Del. Aug. 11, 2008) Auo's Opening Claim Construction Brief (NO. 106CV00726) 

69 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002378 (Trial Motion, Memorandum and Affidavit) (D.Del. Aug. 11, 

? ? » »  First Amended 

2008) Memorandum In Support of Defendants Chi Mei Optoelectronics' Proposed Claim 
Constructions (NO. 106CV00726) 

70 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002379 (Trial Motion, Memorandum and Affidavit) (D.Del. Aug. 12, 
2008) Opening Claim Construction Brief of Plaintiff LG Display Co., Ltd. (NO. 
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106CV00726) 
71 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor

poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and 
LG Display America, Inc., Defendants., 2008 WL 6002380 (Trial Motion, Memorandum and Af
fidavit) (D.Del. Sep. 4, 2008) Auo's Response To Lgd's Claim Construction Briefing On 
Auo's Patents (NO. 106CV00726) 

72 LG DISPLAY CO., Ltd., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Corpor
ation America; CHI, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2008 WL 6002381 (Trial Motion, Memorandum and Affi
davit) (D.Del. Sep. 4, 2008) Auo's Responsive Claim Construction Brief for Lg Display's Pat
ents (NO. 106CV00726) • 

73 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002382 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Auo's Opening Claim Construction 
Brief (NO. 106CV00726) 

74 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002383 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Cmo's Opening Claim Construction 
Brief (NO. 106CV00726) 

75 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002384 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Chi Mei Optoelectronics' Answering Memorandum Regarding Proposed Claim Con
structions (NO. 106CV00726) 

76 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002385 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff LG Display Co., Ltd.'s Brief in Support of its Motion to Strike AU Optronics 
Corporation's Claim Construction Briefs (NO. 106CV00726) 

77 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6137427 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff Lg Display Co., Ltd.'s Brief in Support of Its Motion to Strike Chi Mei Opto
electronics Corporation's Claim Construction Briefs (NO. 06-726, JJF) 

78 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002386 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 29, 
2008) Defendants Chi Mei Optoelectronics' Answering Brief In Opposition To Plaintiff LG 
Display's Motion to Strike Claim Construction Briefs (NO. 106CV00726) 

79 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002387 (Trial Motion, Memorandum and Affidavit) (D.Del. Oct. 8, 
2008) Plaintiff LG Display Co., Ltd.'s Reply Brief In Support of its Motion to Strike CMO's 
Claim Construction Briefs (NO. 106CV00726) 

80 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendats., 2009 WL 1347872 (Trial Motion, Memorandum and Affidavit) (D.Del. Jan. 20, 
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2009) Plaintiff Lg Display's Opening Brief in Support of its Motion to Compel Au Optronics 
Corporation and Chi Mei Optoelectronics Corporation to Provide Knowledgeable Depos
ition Witnesses and for Entry of (NO. 106CV00726) 

81 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 1347876 (Trial Motion, Memorandum and Affidavit) (D.Del. Feb. 6, 
2009) Defendant Au Optronics Corporation's Answering Brief in Opposition to Plaintiff Lg 
Display Co., Ltd.'s Motion to Compel Auo to Provide Knowledgeable Deposition Witnesses 
and for Entry of Protective Or (NO. 106CV00726) 

82 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347859 (Trial Motion, Memorandum and Affi
davit) (D.Del. Feb. 17, 2009) Defendant All Optronics Corporation's Corrected Answering 
Brief in Opposition to Plaintiffs Motion to Strike Advice of Counsel Defense or in the Al
ternative, to Compel Production of Documents, Witness (NO. 106CV00726) 

83 LG DISPLAY CO., LTD., Plaintiff, v. AU OPIRONICS CORPORATION; AU Optronics Cor
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347866 (Trial Motion, Memorandum and Affi
davit) (D.Del. Feb. 17, 2009) Defendant AU Optronics Corporation's Answering Brief in Op
position to Plaintiff Lg Display Co., Ltd.'s Motion to Compel Additional Correlation 
Charts, Technical Documents, and Damages Discovery (NO. 106CV00726) 

84 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242274 (Trial Motion, Memorandum and Affidavit) (D.Del. May 1, 2009) Chi Mei 
Optoelectronics' Motion in Limine No.2 to Preclude Lg Display from Presenting Evidence 
or Argument Regarding Findings of Infringment or Validity from Prior Litigation (NO. 
106CV00726) 

85 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242275 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 
2009) Auo's Opening Brief in Support of Its Motion for Summary Judgment of Unenforeab-
ility of Claim 1 of Lgd's 449 Patent (NO. 106CV00726) 

86 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and Lg Display America, Inc., Defendants., 
2009 WL 3242276 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 3 to Exclude Evidence of LG Display Settlement 
Agreements (NO. 106CV00726) 

87 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and CHI Mei Optoelectronics 
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USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242277 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 4 to Exclude Testimony By Lgd's Expert Witness 
Arthur Cobb Due to Failure to Comply with the Requirements of FRCP 26 (NO. 
106CV00726) 

88 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTONICS CORPORATION, et ai., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242278 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 5 to Preclude Lg Display from Presenting Evidence 
or Argument Regarding the Supplemental Expert Report of Dr. Elliott Schlam and to 
Strike the Report (NO. 106CV00726) 

89 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242279 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No.6 to Preclude Lg Display Form Presenting Evidence 
or Argument Regarding the Rebuttal Expert Reports of Dr. Elliott Schlam and to Strike the 
Reports (NO. 106CV00726) 

90 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242280 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No.7 to Preclude LG Display from Introducing Evidence 
on Yield (NO. 106CV00726) 

91 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., Ltd. and Lg Display America, Inc., Defendants., 
2009 WL 3242281 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Memorandum of Points and Authorities in Support of Motion for Partial 
Summary Judgment Finding Non-Infringement of U.S. Patent 6,803,984 By Chi Mei Opto
electronics' Fab V (NO. 106CV00726) 

92 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242282 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics Corporation's Memorandum of Points and Authorities in Support of Its 
Motion for Partial Summary Judgment Finding Non-Infringement of U.S. Patent No. 
7,218,374 By Certain Cmo Pr (NO. 106CV00726) 

93 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242283 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 
2009) AUO's Opening Brief in Support of Its Motion for Summary Judgment of Invalidity 
of All of Claims of LCD's "737 Patent (NO. 106CV00726) 
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94 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3242284 (Trial Motion, Memorandum and Affidavit) (D.Del. May 12, 
2009) Plaintiff LG Display Company Ltd.'s Reply Breif in Support of Its Motion to Strike 
or Preclude Chi Mei Optoelectronics Corporation and Chi Mei Optoelectronics USA, Inc. 
From Asserting an Advice of Cou (NO. 106CV00726) 

95 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3242285 (Trial Motion, Memorandum and Affidavit) (D.Del. May 12, 
2009) LG Display Co., Ltd.'s Reply Brief in Support of Its Motion to Compel Auo to 
Provide Knowledgeable Witnesses on Key Inducement and Damages Deposition Topics 
(NO. 106CV00726) 

96 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORAION, et al., 
Defendants., 2009 WL 3242286 (Trial Motion, Memorandum and Affidavit) (D.Del. May 13, 
2009) LG Display Co., Ltd.'s Opposition to AUO's Motion to Supplement Briefing of Its 
Motion to Preclude LG Display's Reliance On Invalidating Prior Art (NO. 106CV00726) 

97 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; CHI, MEI Optoelectronics Corporation; and CHI MEI Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242287 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) AUO's Opening Brief in Support of its Motion for Summary Judgment of Invalid
ity on all Claims of LCD's "274, "321 and "489 Patents (NO. 106CV00726) 

98 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242288 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronics' Motion in Limine No. 1 to Exclude any Opinion Testimony by LG 
Display's Technical Experts Regarding any Devices or Processess that they have not Ana
lyzed (NO. 106CV00726) 

99 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245830 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronicss' Motion in Limine No.2 to Preclude Any Reference to the Prior Cpt 
Litigations (NO. 106CV00726) 

100 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245831 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronics' Motion in Limine No.3 to Preclude Any Testimony from the Prior 
CPT Litigations, Including Reliance by Experts on the Prior Testimony of Expert Michael 
Keeley in the California CPT Litiga (NO. 106CV00726) 

101 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245832 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
22, 2009) AU Optronics' Motion in Limine No. 4 to Preclude Any Testimony from the Prior 
CPT Litigations, Including Reliance By Experts on the Prior Testimony of Dr. Holmberg, 
Mr. Castleberry, and Mr. Ho Lee in (NO. 106CV00726) 

102 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor-
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poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245833 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
22, 2009) Au Optronics' Motion in Limine No.5 to Preclude Lg Display from Introducing 
Any Evidence Regarding Yield Percentage and to Preclude Mr. Cobb from Offering Any 
Opinions Based Upon Yield Improvements (NO. 106CV00726) 

103 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA
TION, et al., Defendants., 2009 WL 3245834 (Trial Motion, Memorandum and Affidavit) 
(D.Del. May 22, 2009) LG Display Co., Ltd.'s Motion in Limine No. 1 to Preclude Joyce Pan 
and James Chen from Testifying at Trial because They Were not Timely Identified by AU 
Optronics Corporation (NO. 106CV00726) 

104 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA
TION, et al., Defendants., 2009 WL 3245835 (Trial Motion, Memorandum and Affidavit) 
(D.Del. May 22, 2009) Lg Display Co., Ltd.'s Motion in Limine No. 2 to Preclude Auo's Ex
perts from Asserting Prior Art Against Lg Display's Patents that They Did not Address in 
Their Expert Reports (NO. 106CV00726) 

105 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORP., et al., Defend
ants., 2009 WL 3245836 (Trial Motion, Memorandum and Affidavit) (D.Del. May 22,2009) LG 
Display Co., Ltd's Motion Inlimine No. 4 to Preclude the Introduction of Testimony from 
the Depostion of Third Party Catalyst Sales, Inc. Prior to Appearance At the Deposition By 
All Counsel (NO. 106CV00726) 

106 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245837 (Trial Motion, Memorandum and Affidavit) (D.Del. May 22, 
2009) Lg Display Co., Ltd.'s Motion in Limine No. 3 to Preclude Auo from Offering Evid
ence Regarding Advice of Counsel (NO. 106CV00726) 

107 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245838 (Trial Motion, Memorandum and Affidavit) (D.Del. May 28, 
2009) Lg Display Co., Ltd.'s Opposition to Auo's 
(NO. 106CV00726) 

Addendum" to Its Motion Limine No. 7 

108 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245839 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 5, 
2009) Auo's Opposition to Lgd's Motion in Limine to Preclude Auo from Introducing Live 
Testimony from Mr. Kuang-Tao (""Surf) Sung or Other Evidence Allegedly Showing 
Dates of Conception and Reduction to P (NO. 106CV00726) 

109 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245840 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 5, 
2009) Addendum to AUO's Motion in Limine No. 7 (D.I. 1266), Regarding Additional Un
timely Prior Art Documents (LGD 2170033-2170457, Produced by LCD on May 26, 2009) 
(NO. 106CV00726) 

110 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245841 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 8, 
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2009) Au Optronics' Response to Lg Display Co. Ltd.'s Motion in Limine No.5 to Preclude 
Introduction of Evidence or Opinion Testimony Concerning Electro-Static Discharge Re
pairs and Repair Costs (NO. 106CV00726) 

111 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245842 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 8, 
2009) Au Optronics' Response to Lg Display Co. Ltd.'s Motion in Limine No. 3 (NO. 
106CV00726) 

112 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA
TION, et al., Defendants., 2009 WL 3245843 (Trial Motion, Memorandum and Affidavit) 
(D.Del. Jun. 12, 2009) LG Display Co., Ltd.'s Motion in Limine No.5 to Preclude Auo from 
Introducing Evidence or Opinion Testimony Concerning Purported Electro-Static Dis
charge Repairs and Repair Costs (NO. 106CV00726) 

113 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 
Defendants., 2009 WL 3245844 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 5 
(NO. 106CV00726) 

114 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORP., et al., Defend
ants., 2009 WL 3245845 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 2009) Lg 
Display Co., Ltd.'s Opposition to Au Optronics Corporation's Motion in Limine No.6 to 
Preclude Lgd from Relying On Certain Defenses and Evidence that Lgd Failed to Disclose 
During Discovery (NO. 106CV00726) 

115 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245846 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 4 
to Preclude Any Testimony from the Prior CPT Litigations, Including Reliance By Experts 
On the Prior Testimony of Dr. Ho (NO. 106CV00726) 

116 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245847 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 1 
(NO. 106CV00726) 

117 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245848 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) Lg Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 2 
to Preclude Any Reference to the Prior Cpt Litigations (NO. 106CV00726) 

118 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA
TION, et al., Defendants., 2009 WL 3245849 (Trial Motion, Memorandum and Affidavit) 
(D.Del. Jun. 12, 2009) LG Display Co., Ltd.'s Motion in Limine to Preclude AU Optronics 
Corporation from Introducing Live Testimony from Mr. Kuang-Tao (""Surf) Sung or 
Other Evidence Allegedly Showing Dates of Conception (NO. 106CV00726) 

119 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2010 
WL 2833076 (Trial Motion, Memorandum and Affidavit) (D.Del. May 10, 2010) Memorandum 
of Law in Support of Anvik Corporation's Motion for Limited Intervention to Obtain Cop-
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ies of Evidence (NO. 106CV00726) 
120 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2010 

WL 2833077 (Trial Motion, Memorandum and Affidavit) (D.Del. May 27, 2010) LG Display 
Co., Ltd.'s Opposition to Anvik Corporation's Motion for Limited Intervention to Obtain 
Copies of Evidence (NO. 106CV00726) 

121 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2010 
WL 2833078 (Trial Motion, Memorandum and Affidavit) (D.Del. May 27, 2010) Auo's Answer
ing Brief in Opposition to Anvik Corporation's Motion for Limited Intervention to Obtain 
Copies of Evidence (NO. 106CV00726) 

122 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2010 
WL 2833079 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 7,2010) Reply Memor
andum of Law in Support of Anvik Corporation's Motion for Limited Intervention to Ob
tain Copies of Evidence (NO. 106CV00726) 

D.Del. 
123 John D. Villasenor, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectron

ics Corporation et al, 2008 WL 6877461 (Court-filed Expert Resume) (D.Del. Aug. 12, 2008) 
Expert Resume of John D. V (NO. 106CV00726) 

124 Pochi Yeh, curriculum vitae filed in LG. Philips LCD Co. Ltd. v. Chi Mei Optoelectronics Cor
poration et al, 2008 WL 6889166 (Court-filed Expert Resume) (D.Del. Aug. 12, 2008) Expert 
Resume of Pochi Yeh (NO. 106CV00726) 

125 Miltiadis K. Hatalis, curriculum vitae filed in LG,Philips LCD Co. Ltd. v. Chi Mei Optoelectron
ics Corporation et al, 2008 WL 6889167 (Court-filed Expert Resume) (D.Del. Aug. 12, 2008) 
Expert Resume of Miltiadis K. Hatalis (NO. 106CV00726) 

126 David A. Eccles, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877462 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of David A. Eccles (NO. 106CV00726) 

127 Allan R. Kmetz, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877463 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of Allan R. Kmetz (NO. 106CV00726) 

128 George M. Pharr, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6882352 (Court-filed Expert Resume) (D.Del. Sep. 4,2008) Expert 
Resume of George M. Pharr (NO. 106CV00726) 

D.Del. Trial Filings 
129 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159025 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
130 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159026 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
131 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159027 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
132 LG PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
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WL 6159028 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
133 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159029 (Trial Filing) (D.Del. Jul. 29, 2008) Claim Construction Chart (NO. 06CV00726) 
134 LG.PHILIPS LCD CO. LTD., v. CHI M E I  OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159030 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
135 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159031 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
136 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159032 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
137 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159033 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
138 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159034 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
139 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159035 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
140 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159036 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
141 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 61'59037 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
142 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159038 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
143 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159039 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
144 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159040 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
145 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159041 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
146 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159042 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
147 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159043 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
148 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159044 (Trial Filing) (D.Del. Aug. 6,2008) Claim Construction Chart (NO. 06CV00726) 
149 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159045 (Trial Filing) (D.Del. Aug. 6, 2008) Claim Construction Chart (NO. 06CV00726) 
150 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 

WL 6159046 (Trial Filing) (D.Del. Aug. 6, 2008) Joint Claim Construction Statement - Ex
hibit B LG Display USP 5,019,002 (NO. 06CV00726) 

151 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159047 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex
hibit C LG Display USP 5,825,449 (NO. 06CV00726) 
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152 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159048 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex
hibit D LG Display USP 6,664,569 (NO. 06CV00726) 

153 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159049 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex
hibit E LG Display USP 6,803,984 (NO. 06CV00726) 

154 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159050 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex
hibit F LG Display USP 5,905,274 (NO. 06CV00726) 

155 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159051 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex
hibit G LG Display USP 6,815,321 (NO. 06CV00726) 

156 LG. PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2008 
WL 6159052 (Trial Filing) (D.Del. Aug. 6,2008) Joint Claim Construction Statement - Ex
hibit H LG Display USP 7,176,489 (NO. 06CV00726) 

Dockets (U.S.A.) 

D.Del. 
157 LG.PHILIPS LCD CO. LTD. v. CHI MEI OPTOELECTRONICS CORPORATION ET AL, NO. 

1:06cv00726 (Docket) (D.Del. Dec. 1, 2006) 
158 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO. LTD. ET AL, NO. I:07cv00357 

(Docket) (D.Del. Jun. 6, 2007) 

Expert Court Documents (U.S.A.) 

D.Del. Expert Testimony 
159 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 

Defendants., 2008 WL 5680917 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara
tion of Dr. Pochi Yeh (NO. 06-726, JJF) 

160 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680918 (Expert Report and Affidavit) (D.Del. Aug. 10, 2008) Declara
tion of Dr. John D. Villasenor in Support ofCmo's Opening Brief on Claim Construction 
(NO. 06-726, JJF) 

161 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680919 (Expert Report and Affidavit) (D.Del. Aug. 11, 2008) Declara
tion of Dr. Miltiadis Hatalis in Support of Defendants Chi Mei Optoelectronics' Proposed 
Claim Constructions (NO. 06-726, JJF) 

162 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680921 (Expert Report and Affidavit) (D.Del. Aug. 29, 2008) Declara
tion of Dr. George M. Pharr (NO. 06-726, JJF) 

©2010 Thomson Reuters. All rights reserved. 

Page 1069 of 1919



163 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680920 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of David Eccles (NO. 06-726, JJF) 

164 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680922 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Allan R. Kmetz (NO. 06-726, JJF) 

165 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 5680923 (Expert Report and Affidavit) (D.Del. Sep. 4, 2008) Declaration 
of Dr. Pochi Yeh in Support of Responsive Brief (NO. 06-726, JJF) 

166 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics Usa, Inc., 
Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display Amer
ica, Inc., Defendants; LG Philips L, 2008 WL 8096469 (Expert Report and Affidavit) (D.Del. 
Sep. 4, 2008) Declaration of Aris K. Silzars in Support of Auo's Response to Lgd's Claim 
Construction Briefing on Auo's Patents (NO. 06-726-JJF, 07-357-JJF) 

167 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display 
America, Inc., Defendants., 2008 WL 7505544 (Expert Report and Affidavit) (D.Del. Oct. 31, 
2008) Supplemental Declaration of Aris K. Silzars in Support of Au Optronics' Reply Brief 
in Support of Its Motion to Compel LCD to Produce Complete GDS Files (NO. 06-726-JJF, 
07-357-JJF) 

168 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants; Au Optronics Corporation, Plaintiff, v. LG Display Co., Ltd. and LG Display 
America, Inc., Defendants., 2008 WL 8096470 (Expert Report and Affidavit) (D.Del. Nov. 19, 
2008) Declaration of Aris K. Silzars in Support of Auo's Motion to Compel LGD to Produce 
Technical Documents (NO. 06-726-JJF, 07-357-JJF) 

169 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
America et al., 2009 WL 5850939 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report 
of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United States Patent Number 
5,019,002 (NO. 06CV00726) 

170 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
AMerica., 2009 WL 5850940 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of 
Expert Regarding Invalidity of United States Patent Number 7,218,374 of Lawrence Tan-
nas, Jr. (NO. 06CV00726) 

171 LG DISPLAY CO., LTD., v. AU OPTRONICS CORPORATION and Au Optronics Corporation 
America., 2009 WL 5850941 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of 
Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Numbers 
5,905,274, 6,815,321, and 7,176,489 (NO. 06CV00726) 

172 LG.PHILIPS LCD CO. LTD., v. CHI MEI OPTOELECTRONICS CORPORATION et al., 2009 
WL 6869995 (Expert Report and Affidavit) (D.Del. Feb. 27, 2009) Report of Expert Tsu-Jae 
King Liu, Ph.D. Regarding Invalidity of United States Patent Number 5,825,449 (NO. 
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06CV00726) 
173 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor

poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2010 WL 3740722 (Expert Report and Affidavit) (D.Del. Aug. 9, 2010) De
claration of Dr. Aris K. Silzars in Support of Au Optronics Corporation's Reply Brief in 
Support of Its Motion for Permanent Injunction (NO. 06-726-JJF, 07-357-JJF, 08-355-JJF) 

174 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2010 WL 3740723 (Expert Report and Affidavit) (D.Del. Sep. 8, 2010) 
Amended Declaration of Jonathan D. Putnam in Support of AU Optronics Corporation's 
Reply Brief in Support of its Motion for Permanent Injunction (NO. 06-726-JJF, 07-357-JJF, 
08-355-JJF) 

D.Del. Trial Motions, Memoranda And Affidavits 
175 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 

Defendants., 2008 WL 6002378 (Trial Motion, Memorandum and Affidavit) (D.Del. Aug. 11, 
2008) Memorandum In Support of Defendants Chi Mei Optoelectronics' Proposed Claim 
Constructions (NO. 106CV00726) 

176 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and 
LG Display America, Inc., Defendants., 2008 WL 6002380 (Trial Motion, Memorandum and Af
fidavit) (D.Del. Sep. 4, 2008) Auo's Response To Lgd's Claim Construction Briefing On 
Auo's Patents (NO. 106CV00726) 

177 LG DISPLAY CO., Ltd., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Corpor
ation America; CHI, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2008 WL 6002381 (Trial Motion, Memorandum and Affi
davit) (D.Del. Sep. 4, 2008) Auo's Responsive Claim Construction Brief for Lg Display's Pat
ents (NO. 106CV00726) 

178 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002382 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Auo's Opening Claim Construction 
Brief (NO. 106CV00726) 

179 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 
Defendants., 2008 WL 6002383 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Response of Plaintiff Lg Display Co., Ltd. To Cmo's Opening Claim Construction 
Brief (NO. 106CV00726) 

180 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6002384 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 4, 
2008) Chi Mei Optoelectronics' Answering Memorandum Regarding Proposed Claim Con
structions (NO. I06CV00726) 

181 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 
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Defendants., 2008 WL 6002385 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff LG Display Co., Ltd.'s Brief in Support of its Motion to Strike AU Optronics 
Corporation's Claim Construction Briefs (NO. 106CV00726) 

182 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2008 WL 6137427 (Trial Motion, Memorandum and Affidavit) (D.Del. Sep. 10, 
2008) Plaintiff Lg Display Co., Ltd.'s Brief in Support of Its Motion to Strike Chi Mei Opto
electronics Corporation's Claim Construction Briefs (NO. 06-726, JJF) 

183 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendats., 2009 WL 1347872 (Trial Motion, Memorandum and Affidavit) (D.Del. Jan. 20, 
2009) Plaintiff Lg Display's Opening Brief in Support of its Motion to Compel Au Optronics 
Corporation and Chi Mei Optoelectronics Corporation to Provide Knowledgeable Depos
ition Witnesses and for Entry of (NO. 106CV00726) 

184 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 1347876 (Trial Motion, Memorandum and Affidavit) (D.Del. Feb. 6, 
2009) Defendant Au Optronics Corporation's Answering Brief in Opposition to Plaintiff Lg 
Display Co., Ltd.'s Motion to Compel Auo to Provide Knowledgeable Deposition Witnesses 
and for Entry of Protective Or (NO. 106CV00726) 

185 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347859 (Trial Motion, Memorandum and Affi
davit) (D.Del. Feb. 17, 2009) Defendant AU Optronics Corporation's Corrected Answering 
Brief in Opposition to Plaintiff's Motion to Strike Advice of Counsel Defense or in the Al
ternative, to Compel Production of Documents, Witness (NO. 106CV00726) 

186 LG DISPLAY CO., LTD., Plaintiff, v. AU OPIRONICS CORPORATION; AU Optronics Cor
poration America; Chi Mei Optoelectronics Corporation, and Chi Mei Optoelectronics USA, Inc., 
Defendants. AU OPTRONICS CORPORATION, Plaintiff, v. LG DISPLAY CO., LTD. and LG 
Display America, Inc., Defendants., 2009 WL 1347866 (Trial Motion, Memorandum and Affi
davit) (D.Del. Feb. 17, 2009) Defendant AU Optronics Corporation's Answering Brief in Op
position to Plaintiff Lg Display Co., Ltd.'s Motion to Compel Additional Correlation 
Charts, Technical Documents, and Damages Discovery (NO. 106CV00726) 

187 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and Lg Display America, Inc., Defendants., 
2009 WL 3242276 (Trial Motion, Memorandum arid Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 3 to Exclude Evidence of LG Display Settlement 
Agreements (NO. 106CV00726) 

188 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al.. 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and CHI Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242277 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 4 to Exclude Testimony By Lgd's Expert Witness 
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Arthur Cobb Due to Failure to Comply with the Requirements of FRCP 26 (NO. 
106CV00726) 

189 LG DISPLAY CO., LTD., Plaintiff, v. CHI ME1 OPTOELECTONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242278 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No. 5 to Preclude Lg Display from Presenting Evidence 
or Argument Regarding the Supplemental Expert Report of Dr. Elliott Schlam and to 
Strike the Report (NO. 106CV00726) 

190 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., LTD. and LG Display America, Inc., Defendants., 
2009 WL 3242279 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Motion in Limine No.6 to Preclude Lg Display Form Presenting Evidence 
or Argument Regarding the Rebuttal Expert Reports of Dr. Elliott Schlam and to Strike the 
Reports (NO. 106CV00726) 

191 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants. CHI MEI OPTOELECTRONICS CORPORATION and Chi Mei Optoelectronics 
USA, Inc., Plaintiffs, v. LG DISPLAY CO., Ltd. and Lg Display America, Inc., Defendants., 
2009 WL 3242281 (Trial Motion, Memorandum and Affidavit) (D.Del. May 8, 2009) Chi Mei 
Optoelectronics' Memorandum of Points and Authorities in Support of Motion for Partial 
Summary Judgment Finding Non-Infringement of U.S. Patent 6,803,984 By Chi Mei Opto
electronics' Fab V (NO. 106CV00726) 

192 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORAION, et al., 
Defendants., 2009 WL 3242286 (Trial Motion, Memorandum and Affidavit) (D.Del. May 13, 
2009) LG Display Co., Ltd.'s Opposition to AUO's Motion to Supplement Briefing of Its 
Motion to Preclude LG Display's Reliance On Invalidating Prior Art (NO. 106CV00726) 

193 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; CHI, MEI Optoelectronics Corporation; and CHI MEI Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242287 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) AUO's Opening Brief in Support of its Motion for Summary Judgment of Invalid
ity on all Claims of LCD's "274, "321 and "489 Patents (NO. 106CV00726) 

194 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3242288 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronics' Motion in Limine No. 1 to Exclude any Opinion Testimony by LG 
Display's Technical Experts Regarding any Devices or Processess that they have not Ana
lyzed (>JO. 106CV00726) 

195 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245831 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
21, 2009) Au Optronics' Motion in Limine No.3 to Preclude Any Testimony from the Prior 
CPT Litigations, Including Reliance by Experts on the Prior Testimony of Expert Michael 
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Keeley in the California CPT Litiga (NO. 106CV00726) 
196 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor

poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245832 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
22, 2009) AU Optronics' Motion in Limine No. 4 to Preclude Any Testimony from the Prior 
CPT Litigations, Including Reliance By Experts on the Prior Testimony of Dr. Holmberg, 
Mr. Castleberry, and Mr. Ho Lee in (NO. 106CV00726) 

197 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; AU Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245833 (Trial Motion, Memorandum and Affidavit) (D.Del. May 
22, 2009) Au Optronics' Motion in Limine No.5 to Preclude Lg Display from Introducing 
Any Evidence Regarding Yield Percentage and to Preclude Mr. Cobb from Offering Any 
Opinions Based Upon Yield Improvements (NO. 106CV00726) 

198 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA
TION, et al.. Defendants., 2009 WL 3245835 (Trial Motion, Memorandum and Affidavit) 
(D.Del. May 22, 2009) Lg Display Co., Ltd.'s Motion in Limine No. 2 to Preclude Auo's Ex
perts from Asserting Prior Art Against Lg Display's Patents that They Did not Address in 
Their Expert Reports (NO. 106CV00726) 

199 LG DISPLAY CO., LTD., Plaintiff, v. AU OPTRONICS CORPORATION; Au Optronics Cor
poration America; Chi, Mei Optoelectronics Corporation; and Chi Mei Optoelectronics USA, 
Inc., Defendants., 2009 WL 3245841 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 8, 
2009) Au Optronics' Response to Lg Display Co. Ltd.'s Motion in Limine No.5 to Preclude 
Introduction of Evidence or Opinion Testimony Concerning Electro-Static Discharge Re
pairs and Repair Costs (NO. 106CV00726) . 

200 LG DISPLAY COMPANY, LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORA
TION, et al., Defendants., 2009 WL 3245843 (Trial Motion, Memorandum and Affidavit) 
(D.Del. Jun. 12, 2009) LG Display Co., Ltd.'s Motion in Limine No.5 to Preclude Auo from 
Introducing Evidence or Opinion Testimony Concerning Purported Electro-Static Dis
charge Repairs and Repair Costs (NO. 106CV00726) 

201 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et aL 
Defendants., 2009 WL 3245844 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 5 
(NO. 106CV00726) 

202 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245847 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) LG Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 1 
(NO. 106CV00726) 

203 LG DISPLAY CO., LTD., Plaintiff, v. CHI MEI OPTOELECTRONICS CORPORATION, et al., 
Defendants., 2009 WL 3245848 (Trial Motion, Memorandum and Affidavit) (D.Del. Jun. 12, 
2009) Lg Display Co., Ltd.'s Memorandum in Opposition to Auo's Motion in Limine No. 2 
to Preclude Any Reference to the Prior Cpt Litigations (NO. 106CV00726) 

D.Del. 
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204 John D. Villasenor, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectron
ics Corporation et al, 2008 WL 6877461 (Court-filed Expert Resume) (D.Del. Aug. 12, 2008) 
Expert Resume of John D. V (NO. 106CV00726) 

205 Pochi Yeh, curriculum vitae filed in LG. Philips LCD Co. Ltd. v. Chi Mei Optoelectronics Cor
poration et al, 2008 WL 6889166 (Court-filed Expert Resume) (D.Del. Aug. 12, 2008) Expert 
Resume of Pochi Yeh (NO. 106CV00726) 

206 Miltiadis K. Hatalis, curriculum vitae filed in LG,Philips LCD Co. Ltd. v. Chi Mei Optoelectron
ics Corporation et al, 2008 WL 6889167 (Court-filed Expert Resume) (D.Del. Aug. 12, 2008) 
Expert Resume of Miltiadis K. Hatalis (NO. 106CV00726) 

207 David A. Eccles, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877462 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of David A. Eccles (NO. 106CV00726) 

208 Allan R. Kmetz, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6877463 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of Allan R. Kmetz (NO. 106CV00726) 

209 George M. Pharr, curriculum vitae filed in LG.Philips LCD Co. Ltd. v. Chi Mei Optoelectronics 
Corporation et al, 2008 WL 6882352 (Court-filed Expert Resume) (D.Del. Sep. 4, 2008) Expert 
Resume of George M. Pharr (NO. 106CV00726) 

D.Del. 
210 LG.PHILIPS LCD CO. LTD. v. CHI MEI OPTOELECTRONICS CORPORATION ET AL, NO. 

I:06cv00726 (Docket) (D.Del. Dec. 1, 2006) 
211 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO. LTD. ET AL, NO. I:07cv00357 

(Docket) (D.Del. Jun. 6,2007) 

Patent Family 
212 ARRAY SUBSTRATE FOR LIQUID CRYSTAL DISPLAY, INCLUDES DUMMY CON

DUCTIVE PATTERNS ARRANGED BETWEEN CONNECTION PADS AND PIXEL ELEC
TRODES, Derwent World Patents Legal 2002-674166 

Assignments 
213 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DE

TAILS). Number of Pages: 008, (DATE RECORDED: May 18, 2007) 
214 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DE

TAILS). Number of Pages: 017, (DATE RECORDED: Dec 21, 2005) 

Patent Status Files 
.. Request for Re-Examination, (OG DATE: May 25, 2010) 

Docket Summaries 
216 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO. LTD. ET AL, (D.DEL. Jun 06, 
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2007) (NO. 1:07CV00357), (35 USC 271 PATENT INFRINGEMENT) 
217 AU OPTRONICS CORPORATION v. LG.PHILIPS LCD CO., LTD., (W.D.WIS. Mar 08,2007) 

(NO. 3:07C00137), (PROPERTY RIGHTS; PATENT) 

Prior Art (Coverage Begins 1976) 
c 218 LIQUID CRYSTAL DISPLAY DEVICE HAVING PERIPHERAL DUMMY LINES, US PAT 

5285301 Assignee: Hitachi, Ltd., (U.S. PTO Utility 1994) 
219 LIQUID CRYSTAL DISPLAY WITH ENHANCED GATE PAD PROTECTION AND METH

OD OF MANUFACTURING THE SAME, US PAT 6163356Assignee: LG Electronics, (U.S. 
PTO Utility 2000) 

c 
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US District Court Civil Docket 

U.S. District - Delaware 
(Wilmington) 

l:07cv357 

Au Optronics Corporation v. Lg.Philips Led Co Ltd et al 
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Referred To: 

Nature of suit: Patent (830) 
Cause: Patent Infringement 
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l:10-cv-00706 

Jurisdiction: Federal Question 

Class Code: 
Closed: No 

Statute: 35:271 
Jury Demand: Defendant 

Demand Amount: $0 
NOS Description: Patent 

Litigants Attorneys 

Au Optronics Corporation 
Plaintiff 

Karen L Pascale 
[COR LD NTC] 
Young, Conaway, Stargatt & Taylor 
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1000 West Street, 17TH Floor 
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USA 
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1007 Orange Street 
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Lg Display Co, Ltd 
Defendant 
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USA 
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Richard D Kirk 
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USA 
(302) 429-4232 
Fax: (302) 658-6395 
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USA 
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Wilmington , DE 19801 
USA 
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USA 
302-571-6600 
Email: KPASCALE@YCST.COM 

Proceeding Text 
Record of case transferred in from District of Wisconsin(Western); Case Number in Other District: 07-C-137. 
Copy of Docket Sheet and original file with documents numbered 1-49 attached. (Attachments: # 1 DI #1# 2 
DI #2# 3 Exhibit A to DI #2# 4 Exhibit B to DI #2# 5 Exhibit C to DI #2# 6 DI #3# 7 DI #4# 8 DI #5# 9 DI 
#6# 10 DI #7# 11 DI #8# 12 DI #9# 13 DI #10# 14 DI #11# 15 DI #12# 16 DI #13# 17 DI #14# 18 DI 
#15# 19 DI #16# 20 DI #17# 21 DI #18# 22 DI #19# 23 DI #20# 24 DI #21# 25 DI #22# 26 DI #23# 27 
DI #24- SEALED DOCUMENT# 28 DI #25# 29 DI #26# 30 DI #27# 31 DI #28# 32 DI #29# 33 Exhibit A to 
DI #29# 34 Exhibit B to DI #29# 35 Exhibit C to DI #29# 36 Exhibit D to DI #29# 37 Exhibit E to DI #29# 
38 DI #30# 39 DI #31# 40 DI #32- SEALED DOCUMENT# 41 DI #33# 42 DI #34# 43 DI #35# 44 DI #36# 
45 DI #37# 46 DI #38# 47 DI #39# 48 Exhibit A to DI #39# 49 DI #40# 50 DI #41# 51 DI #42# 52 DI 
#43# 53 DI #44# 54 DI #45# 55 DI #46# 56 Exhibit A to DI #46# 57 Exhibit B to DI #46# 58 DI #47# 59 
DI #48# 60 DI #49)(ead) (Entered: 06/08/2007) 

Order granting Motion To Transfer matter to U.S. District Court for the District of Delaware, signed by Judge 
Shabaz on 5/30/07 in U.S.D.C., Wisconsin(Western) - DI # in other district: 49. (ead) (Entered: 06/08/2007) 

COMPLAINT filed against LG.Philips LCD Co. Ltd., LG.Philips LCD America - - filed by AU Optronics Corporation. 
(Filed in USDC/WD/WI on 3/8/07 as DI #2)(Attachments: # 1 Civil Cover Sheet)(ead) (Entered: 06/08/2007) 

MOTION to Dismiss for Improper Venue - filed by LG.Philips LCD America. (Filed in USDC/WD/WI on 3/29/07 
as DI #6) (ead) (Entered: 06/08/2007) 

OPENING BRIEF in Support re 51 MOTION to Dismiss for Improper Venue filed by LG.Philips LCD America. 
(Filed in USDC/WD/WI on 3/29/07 as DI #7) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of Dong Hoon Han- filed by LG.Philips LCD America. (Filed in USDC/WD/WI on 3/29/07 as DI #8) 
(ead) (Entered: 06/08/2007) 

ANSWERING BRIEF in Opposition re 51 MOTION to Dismiss for Improper Venue filed by AU Optronics 
Corporation. (Filed in USDC/WD/WI on 4/18/07 as DI #27) (ead) (Entered: 06/08/2007) 

REPLY BRIEF re 51 MOTION to Dismiss for Improper Venue filed by LG.Philips LCD America. (Filed in 
USDC/WD/WI on 4/30/07 as DI #31)(ead) (Entered: 06/08/2007) 

REPLY BRIEF re 51 MOTION to Dismiss for Improper Venue filed by LG.Philips LCD America. CORRECTED (Filed 
in USDC/WD/WI on 5/3/07 as DI #36) (ead) (Entered: 06/08/2007) 

MOTION to Compel LG.Philips LCD America to Respond to Requests for Production and Interrogatories and for 
Other Relief - filed by AU Optronics Corporation. (Filed in USDC/WD/WI on 5/18/07 as DI #41) (ead) 
(Entered: 06/08/2007) 

OPENING BRIEF in Support re 57 MOTION to Compel filed by AU Optronics Corporation. (Filed in USDC/WD/WI 
on 5/18/07 as DI #42) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of James R. Troupis re 57 MOTION to Compel filed by AU Optronics Corporation. (Filed in 
USDC/WD/WI on 5/18/07 as DI #43) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of David W. Panneck re 57 MOTION to Compel filed by AU Optronics Corporation. (Attachments: # 
1 Notice of Filing of Papaer Documents- Exhibits A-G) (Filed in USDC/WD/WI on 5/18/07 as DI #44)(ead) 
(Entered: 06/08/2007) 

ANSWERING BRIEF in Opposition re 57 MOTION to Compel filed by LG.Philips LCD America. (Filed in 
USDC/WD/WI on 5/22/07 as DI #45) (ead) (Entered: 06/08/2007) 

AFFIDAVIT of Nicole Talbott Settle re 61 Answering Brief in Opposition filed by LG.Philips LCD America. (Filed 
in USDC/WD/WI on 5/22/07 as DI #46) (ead) (Entered: 06/08/2007) 

NOTICE of filing the following document(s) in paper format: Exhibits A-T to Declaration of David W. Panneck 
(DI #28 Filed in USDC/WD/WI on 4/18/07)). Original document(s) on file in Clerk's Office. Notice filed by AU 
Optronics Corporation, (ead) (Entered: 06/08/2007) 

NOTICE of filing the following document(s) in paper format: Exhibits A-W to Declaration of Paul Barbato. (DI 
#38 Filed in USDC/WD/WI on 5/7/07) Original document(s) on file in Clerk's Office. Notice filed by AU 
Optronics Corporation, (ead) (Entered: 06/08/2007) 

NOTICE of filing the following document(s) in paper format: Exhibits A-G to Declaration of David W. Panneck. 
(Filed as DI #44 in USDC/WD/WI on 5/18/07) Original document(s) on file in Clerk's Office. Notice filed by AU 
Optronics Corporation (ead) (Entered: 06/08/2007) 

# Date 
06/06/2007 49 

06/06/2007 

06/06/2007 50 

06/06/2007 51 

06/06/2007 52 

06/06/2007 53 

06/06/2007 54 

06/06/2007 55 

06/06/2007 56 

06/06/2007 57 

06/06/2007 58 

06/06/2007 59 

06/06/2007 60 

06/06/2007 61 

06/06/2007 62 

06/06/2007 63 

06/06/2007 64 

06/06/2007 65 

06/08/2007 Local Counsel Letter sent to James D. Peterson.Notice of Compliance deadline set for 7/12/2007. (ead) 66 
(Entered: 06/08/2007) 

Local Counsel Letter sent to James P. Troupis. Notice of Compliance deadline set for 7/12/2007. (ead) 
(Entered: 06/08/2007) 

06/08/2007 67 

06/08/2007 68 Report to the Commissioner of Patents and Trademarks for Patent/Trademark Number(s) 6,689,629; 
6,976,781; 6,778,160; (ead) (Entered: 06/08/2007) 
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SEALED AFFIDAVIT of R. Tyler Goodwyn in Support of LG.Philips LCD Co. Ltd's Motion to Transfer to the 
District of Delaware filed by LG.Philips LCD Co. Ltd. (Filed in USDC/WD/WI on 4/16/07 as DI #24) (ead) 
(Entered: 06/08/2007) 

SEALED AFFIDAVIT of Dong Hoon Han in Support of LG.Philips LCD America's Motion to Dismiss re 51 MOTION 
to Dismiss for Improper Venue filed by LG.Philips LCD America, (ead) (Entered: 06/08/2007) 

NOTICE of Appearance by Richard D. Kirk on behalf of LG.Philips LCD Co. Ltd., LG.Philips LCD America (Kirk, 
Richard) (Entered: 06/08/2007) 

ANSWER to Complaint with Jury Demand, COUNTERCLAIM against AU Optronics Corporation by LG.Philips LCD 
America. (Attachments: # 1 Certificate of Service)(Kirk, Richard) (Entered: 06/11/2007) 

ANSWER to Complaint with Jury Demand, COUNTERCLAIM against AU Optronics Corporation America, Chi Mei 
Optoelectronics Corporation, CHI MEI OPTOELECTRONICS USA, INC., AU Optronics Corporation by LG.Philips 
LCD Co. Ltd.. (Attachments: # 1 Exhibit A# 2 Exhibit B# 3 Exhibit C# 4 Certificate of Service)(Kirk, Richard) 
(Entered: 06/11/2007) 

PRAECIPE filed by Richard D. Kirk on behalf of LG.Philips LCD Co. Ltd. requesting Clerk to issue Summonses 
(Attachments: # 1 Certifidate of Service)(Kirk, Richard) (Entered: 06/12/2007) 

Summons Issued as to AU Optronics Corporation America on 6/12/2007; CHI MEI OPTOELECTRONICS USA, 
INC. on 6/12/2007. (eew) (Entered: 06/12/2007) 

Summons Issued as to Chi Mei Optoelectronics Corporation on 6/13/2007. (eew) (Entered: 06/13/2007) 

Return of Service Executed by LG.Philips LCD Co. Ltd.. CHI MEI OPTOELECTRONICS USA, INC. served on 
6/12/2007, answer due 7/2/2007. (Kirk, Richard) (Entered: 06/14/2007) 

NOTICE OF SERVICE OF ANSWER TO COMPLAINT WITH COUNTERCLAIMS ON DEFENDANT CHI MEI 
OPTOELECTRONICS CORPORATION PURSUANT TO 10 DEL.C. SECTION 3104 by LG.Philips LCD Co. Ltd. (Kirk, 
Richard) (Entered: 06/14/2007) 

NOTICE OF SERVICE OF ANSWER TO COMPLAINT WITH COUNTERCLAIMS ON DEFENDANT AU OPTRONICS 
CORPORATION AMERICA A/K/A AU OPTRONICS AMERICA, INC. PURSUANT TO 10 DELC.SECTION 3104 by 
LG.Philips LCD Co. Ltd. (Kirk, Richard) (Entered: 06/14/2007) 

NOTICE of Appearance by Ashley Blake Stitzer on behalf of LG.Philips LCD Co. Ltd., LG.Philips LCD America 
(Stitzer, Ashley) (Entered: 06/18/2007) 

NOTICE OF SERVICE of LG. PHILIPS LCD'S OBJECTIONS TO AU OPTRONICS CORPORATION'S SECOND SET OF 
INTERROGATORIES (NO. 17) by LG.Philips LCD Co. Ltd..(Stitzer, Ashley) (Entered: 06/18/2007) 

ANSWER to Counterclaim, COUNTERCLAIM against LG.Philips LCD Co. Ltd. by AU Optronics Corporation 
America.(Pascale, Karen) (Entered: 06/21/2007) 

ANSWER to Counterclaim of LG.Philips LCD Co., LTD. , COUNTERCLAIM against LG.Philips LCD Co. Ltd. by AU 
Optronics Corporation. (Attachments: # 1 Exhibit A-C)(Pascale, Karen) (Entered: 06/21/2007) 

ANSWER to Counterclaim of LG.Philips LCD America, Inc. , COUNTERCLAIM against LG.Philips LCD America by 
AU Optronics Corporation. (Attachments: # 1 Exhibit A-C)(Pascale, Karen) (Entered: 06/21/2007) 

Joint MOTION to Consolidate Cases - filed by AU Optronics Corporation America, AU Optronics Corporation, 
LG.Philips LCD Co. Ltd., LG.Philips LCD America. (Attachments: # 1 Text of Proposed Order Of Consolidation# 
2 Certificate of Compliance Local Rule 7.1.1 Statement)(Pascale, Karen) (Entered: 06/26/2007) 

NOTICE of Joint Motion To Consolidate by AU Optronics Corporation America, AU Optronics Corporation, 
LG.Philips LCD Co. Ltd., LG.Philips LCD America re 83 MOTION to Consolidate Cases (Pascale, Karen) 
(Entered: 06/26/2007) 

Joint STATEMENT re 83 MOTION to Consolidate Cases, 84 Notice (Other) Following Transfer Pursuant To Local 
Rule 81.2 by AU Optronics Corporation, LG.Philips LCD Co. Ltd., LG.Philips LCD America. (Pascale, Karen) 
(Entered: 06/26/2007) 

NOTICE OF SERVICE of LG.PHILIPS LCD CO., LTD.'S OBJECTIONS TO AU OPTRONICS CORPORATION'S 
SECOND SET OF DOCUMENTS REQUESTS (NOS. 143-152) by LG.Philips LCD Co. Ltd..(Stitzer, Ashley) 
(Entered: 06/29/2007) 

ANSWER to Counterclaim, COUNTERCLAIM CHI MEI OPTOELECTRONICS USA, INC.'S ANSWER, AFFIRMATIVE 
DEFENSES AND COUNTERCLAIMS TO THE COUNTERCLAIMS OF LG. PHILIPS LCD CO., LTD. against LG.Philips 
LCD Co. Ltd. by CHI MEI OPTOELECTRONICS USA, INC..(Rovner, Philip) (Entered: 07/02/2007) 

MOTION for Pro Hac Vice Appearance of Attorney M. Craig Tyler, Brian D. Range and Julie M. Holloway - filed 
by AU Optronics Corporation America, AU Optronics Corporation. (Pascale, Karen) (Entered: 07/03/2007) 

MOTION to Dismiss for Lack of Jurisdiction Over the Person, MOTION to Dismiss for Insufficiency of Service of 
Process - filed by Chi Mei Optoelectronics Corporation. (Rovner, Philip) (Entered: 07/05/2007) 

Set Briefing Schedule: re 89 MOTION to Dismiss for Lack of Jurisdiction Over the Person MOTION to Dismiss 
for Insufficiency of Service of Process. Answering Brief due 7/23/2007. (lec) (Entered: 07/06/2007) 

Joint MOTION to Consolidate Cases - filed by LG. Philips LCD America, Inc., AU Optronics Corporation America, 
AU Optronics Corporation, LG.Philips LCD Co. Ltd.. (Pascale, Karen) (Entered: 07/06/2007) 

Joint NOTICE of Motion (Re-Notice) and Withdrawal of Motion by LG. Philips LCD America, Inc., AU Optronics 
Corporation America, AU Optronics Corporation, LG.Philips LCD Co. Ltd. re 92 Joint MOTION to Consolidate 
Cases, 90 MOTION to Consolidate Cases (Pascale, Karen) (Entered: 07/06/2007) 

06/08/2007 69 

06/08/2007 70 

06/08/2007 71 

06/11/2007 72 

06/11/2007 73 

06/12/2007 74 

06/12/2007 

06/13/2007 

06/14/2007 75 

06/14/2007 76 

06/14/2007 77 

06/18/2007 78 

06/18/2007 79 

06/21/2007 80 

06/21/2007 81 

06/21/2007 82 

06/26/2007 83 

06/26/2007 84 

06/26/2007 85 

06/29/2007 86 

07/02/2007 87 

07/03/2007 88 

07/05/2007 89 

07/05/2007 

07/06/2007 90 

07/06/2007 91 
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Amended ANSWER to Counterclaim of LG. Philips LCD Co. Ltd. , COUNTERCLAIM against LG.Philips LCD Co. 
Ltd. by AU Optronics Corporation America.(Pascale, Karen) (Entered: 07/10/2007) 

Amended ANSWER to Counterclaim of LG.Philips LCD Co. Ltd. , COUNTERCLAIM against LG.Philips LCD Co. 
Ltd. by AU Optronics Corporation. (Attachments: # 1 Exhibit A - C)(Pascale, Karen) (Entered: 07/10/2007) 

SO ORDERED D.I. 88 MOTION for Pro Hac Vice Appearance of Attorney M. Craig Tyler, Brian D. Range and 
Julie M. Holloway filed by AU Optronics Corporation, AU Optronics Corporation America. Signed by Judge 
Joseph J. Farnan, Jr. on 7/10/2007. (lec) (Entered: 07/10/2007) 

ORAL ORDER re 57 MOTION to Compel filed by AU Optronics Corporation. This motion will be decided after a 
decision has been rendered on the pending Motion to Consolidate. Therefore, the Notice for the Motion Day 
Hearing of July 13, 2007 is cancelled. Ordered by Judge Joseph Farnan this 11th day of July, 2007. (dlk) 
(Entered: 07/11/2007) 

ANSWER to Counterclaim filed by AU Optronics Corporation by LG.Philips LCD America.(Kirk, Richard) 
(Entered: 07/11/2007) 

NOTICE of Withdrawal of Motion to Compel LG.Philips LCD America to Respond to Requests for Production and 
Interrogatories and for Other Relief by AU Optronics Corporation re 57 MOTION to Compel (Pascale, Karen) 
(Entered: 07/12/2007) 

Disclosure Statement pursuant to Rule 7.1 filed by AU Optronics Corporation, AU Optronics Corporation 
America. (Pascale, Karen) (Entered: 07/16/2007) 

Disclosure Statement pursuant to Rule 7.1 filed by Chi Mei Optoelectronics Corporation identifying CHI MEI 
CORPORATION as Corporate Parent. (Rovner, Philip) (Entered: 07/19/2007) 

Disclosure Statement pursuant to Rule 7.1 filed by CHI MEI OPTOELECTRONICS USA, INC. identifying CMO 
JAPAN CO., LTD. as Corporate Parent. (Rovner, Philip) (Entered: 07/19/2007) 

ANSWERING BRIEF in Opposition re 89 MOTION to Dismiss for Lack of Jurisdiction Over the Person MOTION to 
Dismiss for Insufficiency of Service of Process filed by LG.Philips LCD America, LG.Philips LCD Co. Ltd..Reply 
Brief due date per Local Rules is 7/30/2007. (Attachments: # 1 Certificate of Service)(Stitzer, Ashley) 
(Entered: 07/19/2007) 

ORDER GRANTING D.I. 90 Motion to Consolidate Cases. This case is consolidated into Civil Action No. 06-726-
GMS. All future filings shall be captioned and filed only in the consolidated lead case. Signed by Judge Joseph 
J. Farnan, Jr. on 07/19/2007. (dlk) (Entered: 07/23/2007) 

Case associated with lead case: Create association to l:06-cv-00726-GMS. (dlk) (Entered: 07/23/2007) 

Case reassigned to Judge Gregory M. Sleet. Please include the initials of the Judge (GMS) after the case 
number on all documents filed. (Please note all future filings shall still be captioned and filed only in the 
consolidated lead case l:06-cv-00726) (rjb) (Entered: 07/23/2007) 

ANSWER to Counterclaim of defendant Chi Mei Optoelectronics USA, Inc. by LG.Philips LCD America. 
(Attachments: # 1 certificate of service)(Kirk, Richard) (Entered: 07/23/2007) 

ANSWER to Counterclaim OF AU OPTRONICS CORPORATION AMERICA , COUNTERCLAIM against AU Optronics 
Corporation America by LG.Philips LCD Co. Ltd.. (Attachments: # 1 Exhibit A)(Kirk, Richard) (Entered: 
07/24/2007) 

ANSWER to Counterclaim OF AU OPTRONICS CORPORATION , COUNTERCLAIM against AU Optronics 
Corporation by LG.Philips LCD Co. Ltd.. (Attachments: # 1 Exhibit A)(Kirk, Richard) (Entered: 07/24/2007) 

NOTICE of AU Optronics Corporation's Reply to LG.Philips LCD Co., Ltd's Additional Counterclaims by AU 
Optronics Corporation re 138 Answer to Counterclaim (Pascale, Karen) (Entered: 09/28/2007) 

Case reassigned to Judge Joseph J. Farnan, Jr. Please include the initials of the Judge (JJF) after the case 
number on all documents filed, (rjb) (Entered: 12/14/2007) 

CORRECTING ENTRY: Amended the party name for plaintiff and counterclaim plaintiff LG. Philips LCD Co., LTD 
to LG Display Co., Ltd., per DI # 161 ;and amended defendant and counterclaim plaintiff LG. Philips LCD 
America, Inc. to LG Display America, Inc., per DI # 161 . Also confirmed with counsel as to how the amended 
caption to read, (nms) (Entered: 03/13/2008) 

NOTICE of Service of AU Optronics Corporation's First Set of Requests for Production of Documents and Things 
to LG Display Co., Ltd., Nos. 1-110; AU Optronics Corporation's Second Set of Requests for Production of 
Documents to LG Display Co., Ltd. (Nos. 111-208); AU Optronics Corporation's First Set of Interrogatories to 
LG Display Co., Ltd. (Nos. 1-13), AU Optronics Corporation's Second Set of Interrogatories to LG Display Co., 
Ltd. (Nos. 14-23), and AU Optronics Corporation's Notice of Rule 30(b)(6) Deposition of Plaintiff LG Display Co. 
Ltd. by Au Optronics Corporation, AU Optronics Corporation America, AU Optronics Corporation re (1 in 1:06-
cv-00726-JJF) Complaint, (Keller, Karen) (Entered: 03/28/2008) 

TRANSCRIPT of Status Telephone Conference held on 2/14/2008 before Judge Farnan. Court Reporter: Dale C. 
Hawkins (Hawkins Reporting). (Transcript on file in Clerk's Office) (nms) (Entered: 04/16/2008) 

NOTICE OF SERVICE of Defendant AU Optronics Corporation's Objections and Responses to Plaintiff LG Display 
Co., Ltd.'s First Set of Interrogatories (Nos. 1-19); and Defendant AU Optronics Corporation's Objections and 
Responses to Plaintiff LG Display Co., Ltd.'s First Set of Requests for the Production of Documents and Things 
(Nos. 1-83) by AU Optronics Corporation.(Pascale, Karen) (Entered: 04/25/2008) 

Letter to The Honorable Mary Pat Thynge from Karen L. Pascale regarding production of license agreements -
re (191 in l:06-cv-00726-JJF) Letter. (Pascale, Karen) (Entered: 05/01/2008) 

92 07/10/2007 

93 07/10/2007 

07/10/2007 

07/11/2007 

07/11/2007 94 

95 07/12/2007 

07/16/2007 96 

07/19/2007 97 

07/19/2007 98 

07/19/2007 99 

07/19/2007 100 

07/19/2007 

07/23/2007 

07/23/2007 101 

07/24/2007 102 

07/24/2007 103 

09/28/2007 104 

12/14/2007 

03/13/2008 

03/28/2008 105 

04/16/2008 106 

04/25/2008 107 

05/01/2008 108 
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NOTICE OF SERVICE of LG Display Co., Ltd.'s Objections and Responses to Attachment A to AU Optronics 
Corporation's Notice of Rule 30(b)(6) Deposition by LG Display Co., Ltd.. (Attachments: # 1 Certificate of 
Service)(Kirk, Richard) (Entered: 06/23/2008) 

NOTICE OF SERVICE of AU Optronics Corporations Responses and Objections to Plaintiff LG Display Co., Ltd.s 
Second Set of Interrogatories (Nos. 20-29); and AU Optronics Corporations Supplemental Objections and 
Responses to Plaintiff LG Display Co., Ltd.s First Set of Interrogatories (Nos. 1-19) by AU Optronics 
Corporation.(Pascale, Karen) (Entered: 07/17/2008) 

ORAL ORDER: LG Display Co., Ltd. shall file a response to the July 30, 2008 letter (D.I. 364 in 06-726) by Chi 
Mei Optoelectronics Corp. no later than 9:00 a.m. on July 31, 2008. Ordered by Judge Joseph J. Farnan, Jr. on 
7/30/2008. (dlk) (Entered: 07/30/2008) 

ORAL ORDER: The September 12, 2008 Motion Day Hearing is CANCELLED regarding MOTION to Consolidate 
Cases filed by LG Display Co., Ltd., MOTION for Leave to File Second Amended Answer to AU Optronics 
Corporation's Amended Counterclaims and Additional Counterclaims filed by LG Display Co., Ltd., and the 
MOTION to Consolidate Cases DEFENDANT CHI MEI OPTOELECTRONICS CORPORATION'S M OTION TO 
CONSOLIDATE AND TO EXTEND DISCOVERY LIMITS filed by Chi Mei Optoelectronics Corporation. The motions 
will be decided on the papers submitted. Ordered by Judge Joseph J. Farnan, Jr. on 09/08/2008. (dlk) 
(Entered: 09/08/2008) 

ORAL ORDER: The September 12, 2008 Motion Day Hearing is CANCELLED regarding the CHI MEI 
OPTOELECTRONICS CORPORATION'S MOTION TO LIMIT THE NUMBER OF PATENTS-IN-SUIT AND STAY THE 
REMAINDER filed by Chi Mei Optoelectronics Corporation. A decision is deferred pending possible oral 
argument. Ordered by Judge Joseph J. Farnan, Jr. on 9/8/08. (dlk) (Entered: 09/08/2008) 

ORAL ORDER: The September 12, 2008 Motion Day Hearing is CANCELLED regarding Motion to Compel Chi 
Mei Optoelectronics Corporation to Provide Discovery filed by LG Display Co., Ltd., PLAINTIFFS CHI MEI 
OPTOELECTRONICS' MOTION TO COMPEL DEFENDANTS LG DISPLAY TO RESPOND TO INTERROGATORIES filed 
by Chi Mei Optoelectronics USA Inc.(D.I. 98 in 08-cv-00355-JJF), Chi Mei Optoelectronics Corporation, and 
DEFENDANTS CHI MEI OPTOELECTRONICS' MOTION TO COMPEL PLAINTIFFS LG DISPLAY TO PRODUCE 
DOCUMENTS RESPONSIVE TO DOCUMENT REQUEST NO. 98 filed by Chi Mei Optoelectronics Corporation. The 
Court will decide these motions on the papers submitted. Ordered by Judge Joseph J. Farnan, Jr. on 9/8/08. 
(dlk) (Entered: 09/08/2008) 

MOTION for Leave to File A First Amended Answer and Joinder In CMO's Motion For Leave To File A First 
Amended Answer - filed by AU Optronics Corporation America, AU Optronics Corporation. (Attachments: # 1 
Exhibit A, # 2 Exhibit B, # 3 Exhibit C, # 4 Local Rule 7.1.1 Statement)(Lundgren, Andrew) (Entered: 
11/20/2008) 
NOTICE OF MOTION by AU Optronics Corporation America, AU Optronics Corporation re 111 MOTION for Leave 
to File ; Requesting the following Motion Day: December 19, 2008 (Lundgren, Andrew) Modified on 
11/25/2008 (nms). (Entered: 11/20/2008) 

Amended NOTICE of [AUO's Amended Notice of Subpoena And Deposition to Centric Technical Sales on 
December 17, 2008] by AU Optronics Corporation America, AU Optronics Corporation re (234 in l:06-cv-
00726-JJF) Notice of Service (Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Bell Microproducts, Inc. on December 16, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (230 in l:06-cv-00726-JJF) Notice of Service 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Axis Group, Inc. on December 17, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (229 in l:06-cv-00726-JJF) Notice of Service (Pascale, 
Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Avnet, Inc on December 16, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (228 in l:06-cv-00726-JJF) Notice of Service (Pascale, 
Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Philips Electronics N.A., Inc. on December 17, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (344 in l:06-cv-00726-JJF) Notice (Other) 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to LG Electronics Alabama, Inc. on December 15, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (341 in l:06-cv-00726-JJF) Notice (Other) 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to LG Electronics USA, Inc. on December 15, 2008 by Au 
Optronics Corporation, AU Optronics Corporation America re (342 in l:06-cv-00726-JJF) Notice (Other) 
(Pascale, Karen) (Entered: 12/04/2008) 

06/23/2008 109 

07/17/2008 110 

07/30/2008 

09/08/2008 

09/08/2008 

09/08/2008 

11/20/2008 111 

11/20/2008 112 

12/04/2008 113 

12/04/2008 114 

12/04/2008 115 

12/04/2008 116 

12/04/2008 117 

12/04/2008 118 

12/04/2008 119 

12/04/2008 120 Amended NOTICE of Subpoena And Deposition to LG Infocomm, Inc. on December 15, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (340 in 1:06-cv-00726-JJF) Notice (Other) (Pascale, Karen) 
(Entered: 12/04/2008) 

12/04/2008 Amended NOTICE of Subpoena And Deposition to LG International (America), Inc. on December 15, 2008 by 
Au Optronics Corporation, AU Optronics Corporation America re (357 in l:06-cv-00726-JJF) Notice (Other) 
(Pascale, Karen) (Entered: 12/04/2008) 

Amended NOTICE of Subpoena And Deposition to Catalyst Sales, Inc. on December 16, 2008 by Au Optronics 
Corporation, AU Optronics Corporation America re (233 in l:06-cv-00726-JJF) Notice of Service (Pascale, 
Karen) (Entered: 12/04/2008) 

121 

12/04/2008 122 
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ORAL ORDER: The Court has reviewed the parties numerous email submissions regarding discovery disputes; 
therefore. Counsel shall appear for the December 19, 2008 Motion Day Hearing at 10:00 AM in Courtroom 4B 
before Judge Joseph J. Farnan, Jr. regarding these disputes. The non-prevailing party will be assessed all fees 
and costs associated with these disputes. Ordered by Judge Joseph J. Farnan, Jr. on 12/8/2008. (dlk) 
(Entered: 12/08/2008) 

CORRECTING ENTRY: The 12/8/2008 Oral Order has been corrected to note that the non-prevailing party will 
be assessed fees and costs associated with email discovery dispute. Associated Cases: l:07-cv-00357-JJF, 
l:06-cv-00726-JJF(dlk) (Entered: 12/08/2008) 

NOTICE of [AUO's Notice of Withdrawal of Amended Notice of Subpoena and Deposition of Philips Electronics 
N.A., Inc.] by AU Optronics Corporation America, AU Optronics Corporation re (117 in l:07-cv-00357-JJF, 731 
in l:06-cv-00726-JJF) Notice (Other) (Lundgren, Andrew) (Entered: 12/12/2008) 

ORAL ORDER: The Court GRANTS parties Motions To Consolidate (D.I. 298 in l:06-cv-00726-JJF, D.I. 89 in 
1:08-cv-00355-JJF) and (D.I. 295 in l:06-cv-00726-JJF). Accordingly, all future filings shall be made and 
captioned under C.A. No. 06-726 only.. Ordered by Judge Joseph J. Farnan, Jr. on 12/19/2008. Associated 
Cases: l:06-cv-00726-JJF, l:07-cv-00357-JJF, l:08-cv-00355-JJF(dlk) (Entered: 12/22/2008) 

Case associated with lead case: Create association to l:06-cv-00726-JJF. Associated Cases: l:07-cv-00357-
JJF, 1:08-cv-00355-JJF(dlk) (Entered: 12/22/2008) 

ORAL ORDER: LG's "motion" regarding 30(b)(6) depos per Mr. Kirk's January 16, 2009 e-mail request is 
DENIED. CMO's e-mail request for 30(b)(6) deposition, per Mr. Rovner's January 21, 2009 e-mail is 
GRANTED.. Signed by Judge Joseph J. Farnan, Jr. on 1/22/2009. Associated Cases: l:06-cv-00726-JJF, 1:07-
cv-00357-JJF, l:08-CV-00355-JJF(dlk) (Entered: 01/23/2009) 

Joint Stipulation of Authenticity As To Certain Documents by CHI MEI OPTOELECTRONICS USA, INC., Chi Mei 
Optoelectronics Corporation, Au Optronics Corporation, AU Optronics Corporation America, LG Display Co. Ltd., 
LG Display America Inc.. (Pascale, Karen) Modified on 3/3/2009 (nms). (Entered: 02/27/2009) 

SO ORDERED, re (124 in l:07-CV-00357-JJF, 1019 in l:06-cv-00726-JJF, 106 in l:08-cv-00355-JJF) Joint 
Stipulation of Authenticity as to Certain Documents, filed by LG Display America Inc., LG Display Co. Ltd., CHI 
MEI OPTOELECTRONICS USA, INC., AU Optronics Corporation America, Au Optronics Corporation, Chi Mei 
Optoelectronics Corporation. Signed by Judge Joseph J. Farnan, Jr. on 3/3/2009. Associated Cases: l:06-cv-
00726-JJF, 1:07-cv-00357-JJF, l:08-cv-00355-JJF(nms) (Entered: 03/03/2009) 

NOTICE OF SERVICE of Expert Report of Jonathan D. Putnam by Au Optronics Corporation, AU Optronics 
Corporation America.(Pascale, Karen) (Entered: 03/09/2009) 

NOTICE OF SERVICE of Expert Report of Dr. Aris K. Silzars on Infringement of AUO's Asserted '781, '160, "157, 
'506 and '069 Patents by LCD's Accused Products by Au Optronics Corporation, AU Optronics Corporation 
America, AU Optronics Corporation.(Pascale, Karen) (Entered: 03/09/2009) 

NOTICE OF SERVICE of Report of Expert Abbie Gregg Regarding Invalidity of United States Patent Number 
6,803,984; Report of Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Number 
4,624,737; Report of Expert Lawrence Tannas, Jr. Regarding Invalidity of United States Patent Number 
7,218,374; Report of Expert Webster Howard, Ph.D. Regarding Invalidity of United States Patent Numbers 
5,905,274, 6,815,321, and 7,176,489; Report of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United 
States Patent Number 5,019,002; Report of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United 
States Patent Number 6,664,569; and Report of Expert Tsu-Jae King Liu, Ph.D. Regarding Invalidity of United 
States Patent Number 5,825,449 by Au Optronics Corporation, AU Optronics Corporation America, AU 
Optronics Corporation.(Pascale, Karen) (Entered: 03/09/2009) 

Official Transcript of Pretrial Conference held on 05-07-09 before Judge Joseph J. Farnan, Jr. Court 
Reporter/Transcriber Leonard A. Dibbs. Transcript may be viewed at the court public terminal or purchased 
through the Court Reporter/Transcriber before the deadline for Release of Transcript Restriction. After that 
date it may be obtained through PACER ( Redaction Request due 6/1/2009., Redacted Transcript Deadline set 
for 6/10/2009., Release of Transcript Restriction set for 8/10/2009.). (lad) (Entered: 05/10/2009) 

MEMORANDUM ORDER Setting Bench Trial between LG and AUO for 6/2/2009 09:30 AM in Courtroom 4B 
before Judge Joseph J. Farnan, Jr. A second Pretrial Conference is set for 5/20/2009 01:30 PM in Courtroom 
4B before Judge Joseph J. Farnan, Jr. (See Order for details). Signed by Judge Joseph J. Farnan, Jr. on 
5/12/2009. Associated Cases: l:06-cv-00726-JJF, l:07-cv-00357-JJF(dlk) (Entered: 05/12/2009) 

Official Transcript of Final Pretrial Conference held on 05-20-09 before Judge Joseph J. Farnan, Jr. Court 
Reporter/Transcriber Leonard A. Dibbs. Transcript may be viewed at the court public terminal or purchased 
through the Court Reporter/Transcriber before the deadline for Release of Transcript Restriction. After that 
date it may be obtained through PACER ( Redaction Request due 6/11/2009., Redacted Transcript Deadline set 
for 6/22/2009., Release of Transcript Restriction set for 8/19/2009.). (lad) (Entered: 05/21/2009) 

REDACTED VERSION of (1266 in l:06-cv-00726-JJF) SEALED MOTION in Limine No. 7 To Preclude LGD's 
Reliance On Certain Prior Art Products And Foreign Language References by AU Optronics Corporation. 
(Attachments: # 1 Text of Proposed Order)(Pascale, Karen) (Entered: 05/22/2009) 

CORRECTING ENTRY: Official Transcripts of 10 day Bench Trial held in June 2009 (DI 132 thru 141) removed 
from member case CA 07-357 JJF. For information regarding these transcripts, SEE LEAD CASE CA 06-726 JJF, 
DI 1366 thru 1375. (rbe) (Entered: 07/20/2009) 

NOTICE of Appearance by Colm F. Connolly on behalf of LG Display America Inc., LG Display America, Inc., LG 
Display America, Inc. (Connolly, Colm) (Entered: 06/03/2010) 

MOTION for Pro Hac Vice Appearance of Attorney Kell M. Damsgaard, Thomas B. Kenworthy, and Collin W. 

12/08/2008 

12/08/2008 

123 12/12/2008 

12/22/2008 

12/22/2008 

01/23/2009 

124 02/27/2009 

03/03/2009 

125 03/09/2009 

126 03/09/2009 

03/09/2009 127 

05/10/2009 128 

129 05/12/2009 

05/21/2009 130 

05/22/2009 131 

07/20/2009 

06/03/2010 133 
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Park - filed by LG Display America Inc., LG Display Co. Ltd., LG Display America, Inc., LG Display Co., Ltd., LG 
Display America, Inc.. (Connolly, Colm) (Entered: 06/04/2010) 

MOTION for Pro Hac Vice Appearance of Attorney John D. Zele - filed by LG Display America Inc., LG Display 
Co. Ltd., LG Display America, Inc., LG Display Co., Ltd., LG Display America, Inc.. (Connolly, Colm) (Entered: 
06/07/2010) 

CORRECTING ENTRY: D.I. 132 was removed from the docket as it was corrected by D.I. 133. (nms) (Entered: 
06/14/2010) 

PROPOSED Final Judgment ORDER, by AU Optronics Corporation America, Au Optronics Corporation. 
(Lundgren, Andrew) Modified on 7/19/2010 (nms). (Entered: 07/16/2010) 

Letter to The Honorable Joseph J. Farnan, Jr. from Andrew A. Lundgren regarding Proposed Final Judgment 
Order. (Lundgren, Andrew) Modified on 7/19/2010 (nms). (Entered: 07/16/2010) 

Case reassigned to Judge Leonard P. Stark. Please include the initials of the Judge (LPS) after the case number 
on all documents filed, (rpg) (Entered: 08/18/2010) 

SO ORDERED, re (1597 in 1:06-cv-00726-LPS) MOTION for Pro Hac Vice Appearance of Attorney John V. 
Gorman filed by LG Display Co., Ltd., LG Display America, Inc. Signed by Judge Leonard P. Stark on 
9/22/2010. Associated Cases: l:06-cv-00726-LPS, 1:07-cv-00357-LPS, l:08-cv-00355-LPS(rpg) (Entered: 
09/22/2010) 

ORAL ORDER: IT IS ORDERED that counsel are to provide the Court with a joint status report on or before 
November 9, 2010. ORDERED by Judge Leonard P. Stark on 11/2/10.Associated Cases: l:06-cv-00726-LPS, 
l:07-cv-00357-LPS, l:08-cv-00355-LPS(ntl) (Entered: 11/02/2010) 

Joint STATUS REPORT by LG Display America Inc., LG Display Co. Ltd., LG Display America, Inc., LG Display 
Co., Ltd., LG Display America, Inc.. (Connolly, Colm) (Entered: 11/09/2010) 

06/07/2010 135 

06/14/2010 

136 07/16/2010 

07/16/2010 137 

08/18/2010 

09/22/2010 

11/02/2010 138 

11/09/2010 139 
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US District Court Civil Docket 

U.S. District - Wisconsin Western 
(Madison) 

l:07cvl37 

Au Optronics Corporation v. Lg.Philips Led Co, Ltd 

This case was retrieved from the court on Thursday, November 05, 2009 

Class Code: TERM 05/30/2007 
Closed: Yes 

Statute: 
Jury Demand: Yes 

Demand Amount: $0 
NOS Description: Patent 

Date Filed: 03/08/2007 
Assigned To: Judge John C Shabaz 
Referred To: Magistrate Judge Crocker 

Nature of suit: Patent (830) 
Cause: PROPERTY RIGHTS; Patent 

Lead Docket: none 
Other Docket: None 

Jurisdiction: Federal Question 

Attorneys Litigants 

James R Troupis 
Michael Best & Friedrich, LLP 
One South Pinckney, Suite 700 
PO Box 1806 
Madison , WI 53701-1806 

Au Optronics Corporation 
Plaintiff 

USA 
(608) 257-3501 

M.craig Tyler 
Wilson Sonsini Goodrich & Rosati 
8911 Capital of Texas Highway North 
Westech 360, Suite 3350 
Austin , TX 78759-8497 
USA 

Jerry Chen 
Wilson Sonsini Goodrich & Rosati 
650 Page Mill Road 
Palo Alto , CA 94304-1050 
USA 

Lg.Philips Led America 
Defendant 

James D Peterson 
Godfrey & Kahn, SC 
One East Main Street, Suite 500 
PO Box 2719 
Madison , WI 53701-2719 
USA 
(608) 257-3911 

Lg.Philips Led Co, Ltd 
Defendant 

James D Peterson 
Godfrey & Kahn, SC 
One East Main Street, Suite 500 
PO Box 2719 
Madison , WI 53701-2719 
USA 
(608) 257-3911 

Lg.Philips Led America 
Defendant 

Gaspare J Bono 
McKenna, Long & Aldridge LLP 
1900 K Street NW 
Washington , DC 20006-1108 
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USA 
(202) 496-7500 

Lg.Philips Led Co, Ltd 
Defendant 

Gaspare J Bono 
McKenna, Long & Aldridge LLP 
1900 K Street NW 
Washington , DC 20006-1108 
USA 
(202) 496-7500 

Proceeding Text # Date 
03/08/2007 

03/08/2007 

03/08/2007 

03/08/2007 

03/15/2007 

03/29/2007 

NORTC - FEE PAID. 

JS-44 1 

2 COMPLAINT - SUMMONS ISSUED. 

3 DISCLOSURE OF CORP. AFFIL. & FINAN. INT. BY PLTF. 

SUMMONS 

NOTICE OF APPEARANCE BY JAMES PETERSON, BRADY WILLIAMSON, GASPARE BONO AND TYLER GOODWYN 
FOR DEFTS. 

4 

5 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

03/29/2007 

04/02/2007 

04/02/2007 

04/03/2007 

04/03/2007 

04/03/2007 

04/03/2007 

04/04/2007 

04/16/2007 

04/16/2007 

04/16/2007 

04/16/2007 

04/16/2007 

04/17/2007 

04/17/2007 

04/18/2007 

04/18/2007 

04/18/2007 

04/19/2007 

04/30/2007 

04/30/2007 

05/02/2007 

05/02/2007 

05/03/2007 

05/03/2007 

05/07/2007 

05/07/2007 

6 MOTION TO DISMISS BY DEFTS. 

BRIEF IN SUPPORT OF DEFTS. MOTION TO DISMISS. 7 

8 AFFIDAVIT OF DONG HOON HAN. 

MOTION TO ADMIT GASPARE J. BONO PRO HAC VICE. 9 

10 MOTION TO ADMIT TYLER GOODWYN PRO HAC VICE. 

AFFIDAVIT OF JAMES D. PETERSON IN SUPPORT OF MOTION TO ADMIT GASPARE J. BONO PRO HAC VICE. 

AFFIDAVIT OF JAMES D. PETERSON IN SUPPORT OF MOTION TO ADMIT TYLER GOODWYN PRO HAC VICE. 

11 

12 

ORDER ADMITTING GASPARE BONO PRO HAC VICE. 13 

ORDER ADMITTING R. TYLER GOODWYN PRO HAC VICE. 14 

MOTION TO ADMIT ATTYS. M.TYLER, B.RANGE, B.DIETZEL, J.CHEN, R.SHULMAN AND S.BAIK PRO HAC VICE. 

AFFIDAVIT OF JAMES R. TROUPIS. 

DISCLOSURE OF CORP. AFFIL. & FINAN. INT. BY DEFT. LG.PHILIPS LTD. 

15 

16 

17 

DISCLOSURE OF CORP. AFFIL. & FINAN. INT. BY DEFT. LG.PHILIPS AMERICA. 

ORDER ADMITTING M.TYLER, B.RANGE, B.DIETZEL, J.CHEN, R.SHULMAN AND S.BAIK PRO HAC VICE. 

PPTC REPORT BY PLTF. 

18 

19 

20 

PPTC REPORT BY DEFTS. 21 

22 MOTION BY DEFTS. TO TRANSFER TO DISTRICT OF DELAWARE. 

BRIEF IN SUPPORT OF DEFTS. MOTION TO TRANSFER TO DISTRICT OF DELAWARE. 23 

24 AFFIDAVIT OF R.TYLER GOODWYN. 

25 EXHIBIT 1 TO AFFIDAVIT OF DONG HOON HAN FILED 3/29/07. 

WAIVER OF SERVICE OF SUMMONS BY DEFT. LG.PHILIPS LTD. 

BRIEF IN OPPOSITION BY PLTF. TO DEFTS. MOTION TO DISMISS. 

26 

27 

AFFIDAVIT OF DAVID W. PANNECK. 28 

29 AFFIDAVIT OF MICHAEL LESTINA. 

PTC ORDER - AMENDMENTS TO PLEADINGS DUE 5/15/07; DISPOSITIVE MOTIONS DUE 7/30/07. 

BRIEF IN REPLY IN SUPPORT OF DEFTS. MOTION TO DISMISS. 

30 

31 

AFFIDAVIT OF DONG HOON HAN (SUPPLEMENTAL). 

MOTION BY PLTF. TO ADMIT JAMES C. YOON AND JULIE HOLLOWAY PRO HAC VICE. 

32 

33 

34 AFFIDAVIT OF JAMES R. TROUPIS. 

35 ORDER ADMITTING JAMES YOON AND JULIE HOLLOWAY PRO HAC VICE. 

36 BRIEF IN REPLY (CORRECTED) IN SUPPORT OF DEFT. LG PHILIPS LCD AMERICA MOTION TO DISMISS. 

BRIEF IN OPPOSITION BY PLTF. TO DEFTS. MOTION TO TRANSFER TO DISTRICT OF DELAWARE. 

AFFIDAVIT OF PAUL BARBATO. 

37 

38 
Page 1094 of 1919



AFFIDAVIT OF ARIS K. SILZARS. 39 05/07/2007 

05/17/2007 

05/18/2007 

BRIEF IN REPLY IN SUPPORT OF DEFTS. MOTION TO TRANSFER TO DISTRICT OF DELAWARE. 

MOTION BY PLTF. TO COMPEL DEFT. LG PHILIPS LCD AMERICA TO RESPOND TO REQ. FOR PROD. OF 
INTERROGS. 

40 

41 

BRIEF IN SUPPORT OF PLTF. MOTION TO COMPEL. 42 05/18/2007 

05/18/2007 

05/18/2007 

05/22/2007 

05/22/2007 

05/23/2007 

05/24/2007 

05/29/2007 

05/30/2007 

05/30/2007 

06/01/2007 

07/21/2008 

AFFIDAVIT OF JAMES R. TROUPIS. 43 

AFFIDAVIT (2ND) OF DAVID W. PANNECK. 

BRIEF IN OPPOSITION BY DEFTS. TO PLTF. MOTION TO COMPEL. 

44 

45 

AFFIDAVIT OF NICOLE TALBOTT SETTLE. 

TELE. MOTION HEARING SET ON #41 FOR 5/30/07, 8:30 AM. 

RECD. PROPOSED PROTECTIVE ORDER; FORWARDED TO CHAMBERS. 

JOINT RULE 26 REPORT. 

PROTECTIVE ORDER 

ORDER TRANSFERRING CASE TO DISTRICT OF DELAWARE. 

46 

47 

48 

49 

RECORD SENT TO DISTRICT OF DELAWARE. 

Further docketing is in CM/ECF at pacer.wiwd.uscourts.gov 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 14S0 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

$ 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

90/009,697 03/16/2010 6689629 7773.0084 5947 

EXAMINER 01/06/2011 24504 7590 

THOMAS, KAYDEN, HORSTEMEYER & RISLEY, LLP 
600 GALLERIA PARKWAY, S.E. 
STE 1500 
ATLANTA, GA 30339-5994 

ART UNIT PAPER NUMBER 

DATE MAILED: 01/06/2011 

Please find below and/or attached an Office communication concerning this application or proceeding. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Commissioner for Patents ssf United States Patent and Trademark Office 
P.O. Box 1450 

Alexandria, VA 22313-1450 
vwwvjjspto.gov 

DO NOT USE IN PALM PRINTER 

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS) 

MAILED 

JAM OS2011 SONG K. JUNG 

CENTRAL REEXAMINATION UNIT 
MCKENNA LONG AND ALDRIDGE LLP 

1900 K STREET, NW 

WASHINGTON, DC 20006 

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM 

REEXAMINATION CONTROL NO. 90/009.697. 

PATENT NO. 6689629. 

ART UNIT 3992. 

Enclosed is a copy of the latest communication from the United States Patent and Trademark 
Office in the above identified ex parte reexamination proceeding (37 CFR 1.550(f)). 

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a 
reply has passed, no submission on behalf of the ex parte reexamination requester will be 
acknowledged or considered (37 CFR 1.550(g)). 
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Patent Under Reexamination 
6689629 

Control No. 
90/009,697 

Office Action in Ex Parte Reexamination Examiner 
TUAN H. NGUYEN 

Art Unit 
3992 

- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -

Responsive to the communication(s) filed on 16 March 2010 . bQ This action is made FINAL. 
cO A statement under 37 CFR 1.530 has not been received from the patent owner. 

A shortened statutory period for response to this action is set to expire month(s) from the mailing date of this letter. 
Failure to respond within the period for response will result in termination of the proceeding and issuance of an ex parte reexamination 
certificate in accordance with this action. 37 CFR 1.550(d). EXTENSIONS OF TIME ARE GOVERNED BY 37 CFR 1.550(c). 
If the period for response specified above is less than thirty (30)~days, a response within the statutory minimum of thirty (30) days 
will be considered timely. 

Part I THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION: 

1. • Notice of References Cited by Examiner, PTO-892. 3. d Interview Summary, PTO-474. 

2. Information Disclosure Statement, PTO/SB/08. 

Part II SUMMARY OF ACTION 

1a. £3 Claims 1-16 are subject to reexamination. 

1b. O Claims 

2. • Claims 

3. • Claims are patentable and/or confirmed. 

4. £3 Claims 1-16 are rejected. 

5. O Claims are objected to. 

6. d] The drawings, filed on are acceptable. 

7. • The proposed drawing correction, filed on has been (7a)n approved (7b)n disapproved. 

8. ^ Acknowledgment is made of the priority claim under 35 U.S.C. § 119(a)-(d) or (f). 

a)n All b)^ Some* c)n None of the certified copies have 

iQ been received. 

2• not been received. 

3^ been filed in Application No. 10/068.500 . 

40 been filed in reexamination Control No. . 

50 been received by the International Bureau in PCT application No. . 

* See the attached detailed Office action for a list of the certified copies not received. 

9. O Since the proceeding appears to be in condition for issuance of an ex parte reexamination certificate except for formal 
matters, prosecution as to the merits is closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 
11, 453 O.G. 213. 

4. O 

are not subject to reexamination. 

have been canceled in the present reexamination proceeding. 

10. O Other: 

cc: Requester (if third party requester) 
U.S. Patent and Trademark Office 
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DETAILED ACTION 

Reexamination 

Summary of Proceedings 

A Request pursuant to 37 CFR 1.510 for ex parte reexamination of the US Patent 

Number 6,689,629 (the '629 patent) issued to Tsujimura et al. was filed on March 16 

2010 by the Third party Requester. An Order granting ex parte reexamination of the 

base patent was mailed on April 22, 2010. The Order stated that there was a 

substantial new question of patentability affecting claims 1-16 of the '629 patent. 

Status of claims 

The following is the status of the claims with respect to the Request: 

Claims 1-16 are reexamined in view of the following prior art submitted by the 

third party requesters. Of these, claims 1, and 9 are independent claims. 

References cited by the Requester 

1. U.S. Patent No. 6,163,356 to Song et al. (hereinafter "Song"). 

2. U.S. Patent No. 5,850,275 to Watanabe et al. (hereinafter "Watanabe '275"). 

3. U.S. Patent No. 6,862,069 to Kwak et al. (hereinafter "Kwak"). 

4. U.S. Patent No. 5,995,189 to Zhang (hereinafter "Zhang"). 

5. U.S. Patent No. 6,157,430 to Kubota et al. (hereinafter Kubota). 

6. EP 0 887 695 A2 to Hirabayashi (hereinafter "Hirabayashi"). 
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7. JP 10-333151 to Yamamoto et al. (hereinafter "Yamamoto"). 

8. JP 10-82909 to Harada et al. (hereinafterHarada"). 

9. JP 6-82811 to Watanabe et al. (hereinafter "Watanabe"). 

10. JP 9:197415 to Miyashita et al. (hereinafter "Miyashita"). 

11. JP Pub. No. 2000-098909 to Tomoyuki (hereinafter Tomoyuki). 

Claim Rejections - Relevant statutes 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Detailed Analysis 

Claims 1-5, 7-13, 15-16 are rejected under 35 U.S.C. 102(b) as being anticipated 

by Hirabayashi. 

Regarding claims 1. 9: 

Hirabayashi, Fig. 1, col. 1:1-7 discloses an array substrate for a liquid crystal 

display and method of forming an array substrate comprising the steps of forming a 

layer of insulating substrate having an area; forming a thin film transistor array on the 

insulating substrate (col. 31:16-23); a plurality of wiring 7 arranged on the insulating 

substrate in communication with at least one of the transistors in the thin film array; 

each connection pads 26 contacting the opposite end of the plurality of wiring (Fig. 2, 

Fig. 5, Lin, Fig. 10, Col. 14:16-20); pixel electrodes 20 (Fig. 1, col. 4:6-7), and forming 

dummy conductive patterns that are located between connection pads 26 and the pixel 

electrodes 20, and are not in contact with any of the wirings (Fig. 1, 4-6 shown in hatch 

pattern, col. 11:35-42, paragraph bridging col. 11-12, col. 12:35-42, col. 18:52-54). The 

dummy conductive patterns comprise well over 30% of various selected areas. 

Regarding claims 2-5. 10-13: 

Hirabayashi, col. 16:19-22 discloses that the wiring can comprise at least an 

upper layer and a lower layer of conductive materials wherein the lower layer is of 

aluminum and the upper layer is of titanium nitride. 
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Regarding claims 7-8. 15-16: 

Hirabayashi teaches the use titanium nitride which is the same material for 

forming the upper wiring; therefore, it inherently does not become insoluble in an acid or 

alkaline etchant. 

Claims 2-8, 10-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Hirabayashi in view of the '626 APA. 

Hirabayashi discloses substantially the claimed array substrate for a liquid crystal 

display and method of forming an array substrate as noted above accept the use of two-

layer structure of aluminum as a lower conductive material, and a material such as 

molybdenum, chromium, tantalum, titanium as an upper conductive material for wiring. 

The '626 APA, col. 1:26-39 discloses a lower layer wiring material of aluminum 

and an upper layer wiring material is selected from the group consisting of 

molybdenum, chromium, tantalum, titanium. 

It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to have formed wiring having upper layer selected from the group 

consisting of molybdenum, chromium, tantalum, titanium over lower aluminum layer as 

suggested by the '626 APA in Hirabayashi since the harder to be oxidized material from 

the upper layer would protect the aluminum from oxidation. 

Page 1102 of 1919



Application/Control Number: 90/009,697 
Art Unit: 3992 

Page 6 

Claims 1-5, 7-13, 15-16 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Zhang. 

Regarding claims 1-5, 7-13, 15-16: The proposed rejections are adopted as 

proposed. The Examiner incorporates by reference the detailed explanation of the 

manner of applying the Applicant admitted prior art as recited in claim chart CC-21 of 

the Request. 

Other References Submitted by the Requester 

Other references submitted by Requester, for example, Kwak, Song, Kubota, 

Yamamoto, Harada, Watanabe '811, Miyashita, and Tomoyuki are relevant; however, 

additional rejections based on them would be redundant and unnecessary at this time. 

CONCLUSION 

Extensions of time under 37 CFR 1.136(a) will not be permitted in these 

proceedings because the provisions of 37 CFR 1.136 apply only to "an applicant" and 

not to parties in a reexamination proceeding. Additionally, 35 U.S.C. 305 requires that 

ex parte reexamination proceedings "will be conducted with special dispatch" (37 CFR 

1.550(a)). Extensions of time in ex parte reexamination proceedings are provided for in 

37 CFR 1.550(c). 
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Amendment in Reexamination Proceedings 

Patent owner is notified that any proposed amendment to the specification and/or 

claims in this reexamination proceeding must comply with 37 CFR 1.530(d)-G), must be 

formally presented pursuant to 37 CFR 1.52(a) and (b), and must contain any fees 

required by 37 CFR 1.20(c). See MPEP § 2250(IV) for examples to assist in the 

preparation of proper proposed amendments in reexamination proceedings. 

Submissions 

In order to insure full consideration of any amendments, affidavits or declarations 

or other documents as evidence of patentability, such documents must be submitted in 

response to the first Office action on the merits (which does not result in a close of 

prosecution). Submissions after the second Office action on the merits, which is 

intended to be a final action, will be governed by the requirements of 37 CFR 1.116 

after final rejection and by 37 CFR 41.33 after appeal, which will be strictly enforced. 

Notice Regarding Certain Reexamination Issue 

The patent owner is reminded of the continuing responsibility under 37 CFR 

1.565(a) to apprise the Office of any litigation activity, or other prior or concurrent 

proceeding, involving Patent No. 6,689,629 throughout the course of this reexamination 

proceeding. The requester is also reminded of the ability to similarly appraise the Office 

of any such activity or proceeding throughout the course of this reexamination 

proceeding. See MPEP §§ 2207, 2282 and 2286. 
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Notice Re Patent Owner's Correspondence Address 

Effective May 16, 2007, 37 CFR 1.33(c) has been revised to provide that: 

The patent owner's correspondence address for all communications in an ex 

parte reexamination or an inter partes reexamination is designated-as the 

correspondence address of the patent. Revisions and Technical Corrections Affecting 

Requirements for Ex Parte and Inter Partes Reexamination, 72 FR 18892 (April 16 

2007)(Final Rule) 

The correspondence address for any pending reexamination proceeding 

not having the same correspondence address as that of the patent is, by way of 

this revision to 37 CFR 1.33(c), automatically changed to that of the patent file as 

of the effective date. 

This change is effective for any reexamination proceeding which is pending 

before the Office as of May 16, 2007, including the present reexamination proceeding, 

and to any reexamination proceeding which is filed after that date. Parties are to take 

this change into account when filing papers, and direct communications accordingly. 

In the event the patent owner's correspondence address listed in the papers 

(record) for the present proceeding is different from the correspondence address of the 

patent, it is strongly encouraged that the patent owner affirmatively file a Notification of 

change of Correspondence Address in the reexamination proceeding and/or the patent 
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(depending on which address patent owner desires), to conform the address of the 

proceeding with that of the patent and to clarify the record as to which address should 

be used for correspondence. 

Telephone numbers for reexamination inquiries: 

Reexamination and Amendment practice 

(571) 272-7703 

Central Reexam Unit (CRU) 

(571)272-7705 

Reexamination Facsimile Transmission No. 

(571) 272-9900 

All correspondence relating to this ex parte reexamination proceeding should be directed: 

By Mail to: Mail Stop Ex Parte Reexam 

Central Reexamination Unit 

Commissioner for Patents 

United States Patent & Trademark Office 

P.O. Box 1450 

Alexandria, VA 22313-1450 

By FAX to: (571)273-9900 

Central Reexamination Unit 

By hand: Customer Service Window 

Randolph Building 

401 Dulany Street 

Alexandria, VA 22314 
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Registered users of EFS-Web may alternatively submit such correspondence via the electronic 

filing system EFS-Web, at https://sportal.uspto.gov/authenticate/authenticateuserlocaleDf.html. 

EFS-Web offers the benefit of quick submission to the particular area of the Office that needs to 

act on the correspondence. Also, EFS-Web submissions are "soft scanned" (i.e., electronically 

uploaded) directly into the official file for the reexamination proceeding, which offers parties the 

opportunity to review the content of their submissions after the "soft scanning" process is 

complete. 

Any inquiry concerning this communication should be directed to Tuan Nguyen at telephone 

number 571-272-1694 

Signed: Conferees: 

Ww 

Tuan H. Nguyen 
Primary Examiner 
Central Reexamination Unit 

Sue Lao Minh Nguyen 

Art Unit 3992 
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STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: Takatoshi Tsujimura et al. 

Application No./Patent No.: 90/009,697 

Titled: ARRAY SUBSTRATE FOR DISPLAY, METHOD OF MANUFACTURING ARRAY SUBSTRATE FOR DISPLAY 
AND DISPLAY DEVICE USING THE ARRAY SUBSTRATE 

Filed/Issue Date: 03-16-2010 

AU OPTRONICS CORPORATION Corporation , a 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. [X] the assignee of the entire right, title, and interest in; 

2. Q an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is %); or 

3. Q the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. Q An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 
copy therefore is attached. 

, Frame , or for which a 

OR 

B. [X] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: INTERNATIONAL BUSINESS MACHINES CO jo: AU OPTRONICS CORPORATION 

The document was recorded in the United States Patent and Trademark Office at 

Reel 016926 , Frame 0247 , or for which a copy thereof is attached. 

2. From: TSUJIMURA, TAKATOSHI et al. To: INTERNATIONAL BUSINESS MACHINES CO 

The document was recorded in the United States Patent and Trademark Office at 

Reel 019313 Frame 0346 ., or for which a copy thereof is attached. 

3. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel , Frame ., or for which a copy thereof is attached. 

| | Additional documents in the chain of title are listed on a supplemental sheet(s). 

[X| As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Justin King/ 02/23/2011 
Signature Date 

Justin King Attorney on record 

Printed or Typed Name Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 
A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 
A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
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Applicant: Takatoshi Tsujimura 
Application No.: 90/009,697 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
P.O. BOX 1450 

ALEXANDRIA, VA 22313-1450 

Appl No.: 
Applicant: 
Filing Date: 
Art Unit: 
Examiner: 
Attorney Docket No.: 

90/009,697 
Takatoshi Tsujimura 
03-16-2010 
3992 
Nguyen, Tuan H. 
67507-008Re-exam 

Mail Stop: Ex Parte Reexam 
ATTN: Central Reexamination Unit 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

RESPONSE TO OFFICE ACTION 
IN EX PARTE REEXAMINATION 

Sir: 

This paper responds to the Office Action dated January 06, 2011. Please amend 

the above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 2 of this paper. 

Remarks/Arguments begin on page 5 of this paper. 
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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions, and listings, of claims in the 

application: 

What is claimed is: 

1. (Original) An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wiring arranged on the insulating substrate, each wiring having a 

first end, the wiring in communication with at least one of the transistors in the thin film 

array; 

connection pads, each connection pad contacting the first end of at most one of 

the plurality of wirings; 

pixel electrodes, and dummy conductive patterns, the dummy patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy 

conductive patterns situated between the connection pads and the pixel electrodes such 

that the dummy patters are not in contact with any of the wiring. 

2. (Original) The array substrate for display according to claim 1 wherein at 

least one of the wirings comprises at least an upper layer and a lower layer of 

conductive materials. 
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3. (Original) The array substrate for display according to claim 2 wherein the 

lower layer wiring material is selected from the group consisting of aluminum and 

aluminum alloys. 

4. (Original) The array substrate for display according to claim 2 wherein the 

upper layer wiring material is selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof. 

5. (Original) The array substrate for display according to claim 3 wherein the 

upper layer wiring material is selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof. 

6. (Original) The array substrate for display according to claim 5 wherein the 

upper wiring material is selected from the group consisting of molybdenum and alloys 

thereof. 

7. (Original) The array substrate for display according to claim 4 wherein the 

upper layer wiring material is selected such that the upper layer wiring material does not 

become insoluble in an acid or alkaline etchant. 

8. (Original) The array substrate for display according to claim 5 wherein the 

upper layer wiring material is selected such that the upper layer wiring material does not 

become insoluble in an acid or alkaline etchant. 

9. (Original) A meted for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate, having an area; forming a thin film transistor 

array formed on the insulating substrate, each wiring having a first end, the wiring in 

communication with at least on of the transistors in the thin film array; 

forming connection pads, each connection pad contacting the first end of at most 

one of the plurality of wirings; 
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forming pixel electrodes, and forming dummy conductive patterns, the dummy 

conductive patterns comprising at least about 30% of the area of the insulating 

substrate, the dummy patterns situated between the connection pads and the pixel 

electrodes such that the dummy patters are not in contact with any of the wiring. 

10. (Original) The method for forming an array substrate for display according 

to claim 9 wherein at least one of the wirings comprises at least an upper layer and a 

lower layer of conductive materials. 

11. (Original) The method for forming an array substrate for display according 

to claim 10 wherein the lower layer wiring materials is selected from the group 

consisting of aluminum and aluminum alloys. 

12. (Original) The method for forming an array substrate for display according 

to claim 10 wherein the upper layer wiring material is selected from the group 

consisting of molybdenum, chromium, tantalum, titanium and alloys thereof. 

13. (Original) The method for forming an array substrate for display according 

to claim 11 wherein the upper layer wiring material is selected from the group 

consisting of molybdenum, chromium, tantalum, titanium and allays thereof. 

14. (Original) The method for forming an array substrate for display according 

to claim 13 wherein the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof. 

15. (Original) The method for forming an array substrate for display according 

to claim 12 wherein the upper layer wiring material is selected such that the upper layer 

wiring material does not become insoluble in an acid or alkaline etchant. 

16. (Original) The method for forming an array substrate for display according 

to claim 13 wherein the upper layer wiring material is selected such that the upper layer 

wiring material does not become insoluble in an acid or alkaline etchant. 
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REMARKS/ARGUMENTS 

This is a full and timely response to the outstanding non-final Office Action 

mailed January 6, 2011. The Examiner is thanked for the thorough reexamination of the 

present application. Upon entry of this response, claims 1-16 are pending in the present 

application. Claims 1 and 9 have been amended to address minor typographical errors. 

In response to the rejections set forth in the Office Action, the owners of U.S. Patent 

No. 6,689,629 (hereinafter "Patentees") respectfully request consideration of the 

following remarks contained herein. 

Claim Status Summary 

Claims 1-5, 7-13, and 15-16 are rejected under 35 U.S.C. §102(b), as being 

anticipated by Hirabayashi. 

Claims 1-5, 7-13, and 15-16 are rejected under 35 U.S.C. §102(b), as being 

anticipated by Zhang. 

Claims 2-8 and 10-16 are rejected under 35 U.S.C. § 103(a), as being 

unpatentable over Hirabayashi in view of the '626 APA. 

35 U.S.C. § 102(b) 

Claims 1-5, 7-13, and 15-16 stand rejected under 35 U.S.C. § 102(b) as allegedly 

being anticipated by Hirabayashi (EP Patent No. 0887695). Claims 1-5, 7-13, and 15

16 stand rejected under 35 U.S.C. § 102(b) as allegedly being anticipated by Zhang 

(U.S. Patent No. 5,995,189). For at least the reasons set forth below, Patentees traverse 

these rejections. 

The 35 U.S.C. § 102(b) states the following: 

"A person shall be entitled to a patent unless 
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(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States" 

As indicated in MPEP 2131, to anticipate a claim, the cited reference must teach 

every element of the claim. "A claim is anticipated only if each and every element as 

set forth in the claim is found, either expressly or inherently described, in a single prior 

art reference." Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 

(MPEP § 2131). As can be gleaned from the cited case law, the requirement is that 

each element must be either expressly or inherently described. 

A. Claims 1-5, 7, and 8 are Patentable over Hirabavashi 

Patentees respectfully submit that independent claim 1 is patentable over 

Hirabayashi for at least the reason that Hirabayashi fails to disclose, teach, or suggest 

the features emphasized below in claim 1. The claim 1 recites the following limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wiring arranged on the insulating substrate, each wiring 
having a first end, the wiring in communication with at least one of 
the transistors in the thin film array; 

connection pads, each connection pad contacting the first end of at most 
one of the plurality of wirings: 

pixel electrodes, and dummy conductive patterns, the dummy patterns 
comprising at least about 30% of the area of the insulating substrate, 
the dummy conductive patterns situated between the connection pads 
and the pixel electrodes such that the dummy patters are not in 
contact with any of the wiring." 

Patentee respectfully submits that Hirabayashi does not disclose the recited 

structural arrangement for the connection pads. The claim 1 recites that "a plurality of 
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wiring arranged on the insulating substrate, each wiring having a first end, the wiring in 

communication with at least one of the transistors in the thin film array", and the claim 

1 further recites that "connections pads, each connection pad contacting the first end of 

at most one of the plurality of wirings". In particular, Patentee respectfully submits that 

Hirabayashi does not discloses the recited "connections pads, each connection pad 

contacting the first end of at most one of the plurality of wirings". 

For the connection pads in claim 1, the Office cites the terminal pad 26 depicted 

in various figures of the Hirabayashi reference. The Office alleged that "Hirabayashi. 

. . discloses . . . each connection pads 26 contacting the opposite end of the plurality of 

wiring (Fig. 2, Fig. 5, Lin, Fig. 10, Col. 14:16-20). . . ." (Office Action, page 4, center 

paragraph, lines 4-7). Patentee respectfully disagrees. 

Hirabayashi discloses an electro-optical device substrate. Hirabayashi's figure 2 

discloses a connection pad 26 with a padding structure. Hirabayashi's figure 6 discloses 

that the connection pad 26 contacts lines L/Lin. Hirabayashi's figure 5 further disclose 

that the lines L/Lin were connected to the data line driver 21 (column 20, lines 41-55) 

not to any of transistor of the thin film array. Hirabayashi discloses that the data line 

driver 21 supplies signals to the image signal sampling circuit 24 (Hirabayashi, column 

14, lines 16-22). 

Patentees respectfully submit that the "each connection pad 26 contacting the 

opposite end of the plurality of wirings" explicated stated by the Office is not the 

recited limitation of "connection pads, each connection pad contacting the first end of at 

most one of the plurality of wirings". FIG. 2 of the Hirabayashi reference is 

reproduced below: 
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In the related text describing FIG. 2, Hirabayashi teaches that the reflective 

liquid crystal panel substrate 131 includes a plurality of terminal pads 26 arranged along 

the bottom end and adhesively connected to a flexible tape wiring with an anisotropic 

conductive film therebetween. A data line driver circuit(X driver) 21 lying between the 

terminal pad array 26 and the bottom side of the sealing region 127 supplies sampling 

signals to the image signal sampling circuit 24. (Hirabayashi, col. 14, lines 16-22). 

Hirabayashi, however, fails to disclose that the terminal pads 26 are in contact with the 

first end of at most one of the plurality of wirings. Reference is made to FIG. 6 below, 

which depicts how the terminal pad 26 is interconnected to other components: 
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FIG. 6 provides a partial plan view near the terminal pads in the reflective liquid 

crystal panel substrate in Embodiment 1. As depicted above, the terminal pad 26 is not 
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in contact with at most one of the plurality of wirings, as required in claim 1. Rather, as 

clearly depicted in the marked-up figure below, the terminal pad 26 is in contact with a 

plurality of wirings (e.g., wirings L and wirings LIN). 
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This is further supported in the related text for FIG. 6, where Hirabayashi, 

column 20, lines 41-55, explicitly teaches the following: As shown in Fig. 6, there are 

two types of wirings extending from the region of the input terminal pads 26 to the 

interior of the substrate, that is, wirings LIN for inputting signals (DXIN (data signals), 

power source Vddx and Vssx, clock signals and inverted clock signals) to the data line 

driver circuit 21, and wirings for inputting signals (DYIN (data signals), power source 

Vddy and Vssy, clock signals and inverted clock signals) to the gate line driver circuits 

22R and 22L and the precharging/testing circuit 23. Hence the wirings L extracted from 

the input terminal pads 26 towards the column direction (vertical direction in the 

drawing) are divided into the wirings LIN directed to the data line driver circuit 21 

and the other wirings in the wiring region in the line direction (transverse direction in 

the drawing). Thus, the input terminal pads 26, a plurality of isolated rectangular 

divisional dummy patterns SI to S3 formed between the input wirings, and isolated 

rectangular interwiring dummy patterns T, formed between the wirings LIN for input to 

the data line driver circuit 21, lie in the interposed region Y between the region of the 

input terminal pads 26 and the data line driver circuit 21. In Fig. 6, the number of the 

shown input terminal pads 26 is reduced. 
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Patentee t thus respectfully submits that, as shown in the Hirabayashi's figure 6, 

Hirabayashi does not disclose the connections pad 26 contacting the first end of at most 

one of the plurality of wirings as recited in the claim 1. In fact, Hirabayashi's figure 6 

shows that each connection pad 26 connects to a plurality of wirings Lin which go to 

the data line driver 21. Since Hirabayashi's wirings Lin are connected to the data line 

driver 21, Hirabayashi's wirings Lin do not connect to any of the transistor of the thin 

film array. Therefore, Hirabayashi not only fails disclosing the connection pad 

contacting the first end of at most one of the plurality of wirings, Hirabayashi also fails 

discloses recited wirings that connection pad should be contacting to. 

Hence, Patentee respectfully submits that Hirabayashi does not disclose or teach 

that the recited limitation of "connections pads, each connection pad contacting the first 

end of at most one of the plurality of wirings". And for the reason discussed above, 

Patentee respectfully submits that the cited reference Hirabayashi does not disclose 

every recited limitation in the claim 1 as required under 35 USC 102(b); hence, Patentee 

respectfully requests the Office to withdraw the rejection over claim 1 accordingly, and 

to issue favorable re-consideration. 

Claims 2-5 and 7-8 depend on claim 1; thus they incorporate every recited 

limitation in claim 1. For the same reasons stated above, Applicant respectfully 

requests the Office to withdraw the rejection over the claims 2-5 and 7-8, and to issue 

favorable re-consideration. 

B. Claims 9-13,15, and 16 are Patentable oyer Hirabayashi 

Patentees respectfully submit that independent claim 9 is patentable over 

Hirabayashi for at least the reason that Hirabayashi fails to disclose, teach, or suggest 

the features emphasized below in claim 9. Claim 9 recites the following limitations: 

"A method for forming an array substrate for display, comprising: 
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forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array formed on the insulating substrate, each 
wiring having a first end, the wiring in communication with at least 
on of the transistors in the thin film array; 

formins connection pads, each connection pad contacting the first end of 
at most one of the plurality of wirings: 

forming pixel electrodes, and forming dummy conductive patterns, the 
dummy conductive patterns comprising at least about 30% of the 
area of the insulating substrate, the dummy patterns situated 
between the connection pads and the pixel electrodes such that the 
dummy patters are not in contact with any of the wiring." 

The claim 9 was rejected along with the claim 1. As claim 9 recites a similar 

limitation relating to the connection pads where each connection pad contacts the first 

end of at most one of the plurality of wirings, Patentees submit that claim 9 is 

patentable over Hirabayashi for reasons similar to those discussed above in connection 

with claim 1. Dependent claims 10-13, 15, and 16 are allowable for at least the reason 

that these claims depend from an allowable independent claim. See, e.g., In re Fine, 

837 F. 2d 1071 (Fed. Cir. 1988). 

C. Claims 1-5, 7, and 8 are Patentable Over Zhang 

Claims 1-5, 7-13, and 15-16 are rejected under 35 U.S.C. §102(b), as being 

anticipated by Zhang. Patentees respectfully submit that independent claim 1 is 

patentable over Zhang for at least the reason that Zhang fails to disclose, teach, or 

suggest the features emphasized below in claim 1. Claim 1 recites the following 

limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 
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a plurality of wiring arranged on the insulating substrate, each wiring 
having a first end, the wiring in communication with at least one of 
the transistors in the thin film array; 

connection pads, each connection pad contacting the first end of at 
most one of the plurality of wirings: 

pixel electrodes, and dummy conductive patterns, the dummy patterns 
comprising at least about 30% of the area of the insulating substrate, 
the dummy conductive patterns situated between the connection 
pads and the pixel electrodes such that the dummy patters are not in 
contact with any of the wiring." 

The Office incorporates by the reference the claim chart provided in Appendix 

CC21 of the Ex Parte Request by Third Party Requester. For the connection pads in 

claim 1, the Office adopts the Requester's position that these structural components are 

disclosed by Zhang in col. 1, lines 45-47; col. 6, lines 51-60, FIGs. 1 and 16-17. In the 

Request, the Requester asserted that "Zhang discloses that the signal lines 2 and scan 

lines 3 also connect to extension terminals 6." (Ex Parte Request by Third Party 

submitted February 26, 2010, Appendix CC21). The adopted rejection seems to equal 

the extension terminal 6 to the recited connections pads. Patentees respectfully disagree 

with the rejection, and Patentee respectfully submits that the disclosed extension 

terminal 6 is not the recited connections pads. 

FIG. 1 in Zhang is a front view showing the outline of an element substrate of an 

active matrix type liquid-crystal display device, while FIG. 16-17 provide a top view 

showing a liquid crystal display in accordance with conventional examples. Zhang, 

Column 6, lines 51-60, teaches the following in connection with FIG. l:On the right and 

bottom sides of the paper surface, the signal lines 105 and the scanning lines 106 extend 

to the exterior of the sealing material formation region 107 so as to be connected to a 

control circuit outside of the panel, or the like. Furthermore, an external terminal 108 is 

disposed on the element substrate 101, and the external terminal 108 is connected with 
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the signal line drive circuit 103 and the scanning line drive circuit 104 through wirings 

109, respectively. 

As set forth in the passage above, Zhang teaches that signal lines 105 and 

scanning lines 106 extend to the exterior of the sealing material formation region 107. 

There is no mention, however, of connection pads in the figure, and it is not clear from 

the Requester's claim chart where connection pads are disclosed in this passage. Even 

assuming, for the sake of argument, that the external terminal 108 in FIG. 1 could be 

construed as "connection pads," Zhang's FIG. 1 fails to show the external terminal 108 

contacting the first end of at most one of the plurality of wirings, as required in claim 1. 

In fact, the adopted rejection appears to rely on a totally different section of 

Zhang to allegedly disclose this connection to the first end of at most one of a plurality 

of wirings. Specifically, the adopted rejection relies on col. 1, lines 45-47 found in the 

Background section where Zhang describes a conventional active matrix liquid crystal 

panel in connection with FIG. 16. Col. 1, lines 45-47 states the following: The ends of 

those wirings form extension terminals 6 as they are, and the extension terminals 6 are 

connected with a peripheral drive circuit not shown. 

In the passage above, Zhang teaches that the extension terminals 6, which the 

adopted rejection apparently equates to the connection pads of claim 1, are connected to 

the ends of wirings. Based on the combination of this passage and the passage cited 

above (col. 6, lines 51-60), the adopted rejection contends that Zhang teaches 

"connection pads, each connection pad contacting the first end of at most one of the 

plurality of wirings." Patentees respectfully disagree with this rejection. 

As is well established in the law, the Office must consider the claims as a whole. 

Net Money IN, Inc. v. Verisign, Inc. et al., CAFC No. 07-1565; October 20, 2008 (Fed. 

Cir. 2008) (the hallmark of anticipation is prior invention, the prior art reference - in 

order to anticipate under 35 U.S.C. § 102 - must not only disclose all elements of the 

claim within the four corners of the document, but must also disclose those elements 
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"arranged as in the claim." Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 1548 

(Fed. Cir. 1983)). "The identical invention must be shown in as complete detail as is 

contained in the ... claim." Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236, 9 

USPQ2d 1913, 1920 (Fed. Cir. 1989). 

In the instant adopted rejection, Patentees respectfully submits that not only the 

FIG. 16 fails discloses the extension terminal 6 in the structure of connection pad, the 

adopted rejection also improperly combines the teachings related to two completely 

different configurations (a conventional liquid crystal display and the new liquid crystal 

display structure disclosed by Zhang). Patentee respectfully submits that Zhang only 

discloses the extension terminal 6 as the end tip of the wiring; Zhang does not explicitly 

disclose any padding structure. Patentees further respectfully submits that in the 

Summary of the Invention section, Zhang emphasizes that "[t]he present invention has 

been made to eliminate the above problems with the conventional devices." (Emphasis 

added; col. 3, lines 17-18). The adopted rejection appears to rely on two unrelated 

teachings within a single reference to disclose every feature recited in claim 1. As set 

forth in Appendix CC21 of the Request, the Requester relies on a combination of FIGS. 

1 and 16-17 to allegedly disclose a majority of the features recited in claim 1, as shown 

in Requester's claim chart below: 
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ZfMftg discloses a iiquid crystal disfitay device. Ste, 
e.g., Zjiang, Title, Figs, i siad 16-17. 
Zhang discloses a sifefrate 1 iwade of glass or quarte, 
iaciuding«« awa. See. e.g., Zh;«!g, 1:3J-36, Fis&. 1 

_Laad 16J7. " 
Zhang disclosess scan Sines 2 and signal lines 3 are 

i iotmed on the ekment substrate I and 101 in a.matrix 
with TFTs snd pixel electfodes »t the cmsstivsr pciitas 
of the scan and signal lines. See, e.g., Zhang, 1 '.34-40, 

. 6:40-44, Figs. ) and l»J7. 
| a piWaiity of wiring itnattged on the Zhang disck-ifies scati lines 2 ami signal lines 3 and 
| insolating substrata, eacts wiring having connected to the TFTs. See, e.g.. Zhang, 1;34-40, 
| a first end, the wiring in . " - " 

;! communieation with at kast one of the 
| ttatssistors in the thin film amy; 

connections pads, eaeh CMfleeik® pad 
cwr3ta<;:dng the firsi end of ai most one 
of tte piurajjty of winngs; 
pixel eieciixjdes., and 

CLAIM 1 
An array substrate for display, 
cafsijjtistng: 
a laysr of an insulating syfcslj'atc, 
having an area; 

] a thin film transistor array formed 
] the stisulating substrate; 

on 

art 

3:32-4f), Figs, 1 and 16-17. 

Ziiairg discSoses lhat the ssgnaf litres 2 aad* scaa fines 3 
also cootfcxt to extension terminals 6. See, e.g., 
Zhaftg, 1:4.5-47,6:51-60, Figs. !, and 16-17. ________ 
Zbamg discloses a pixel section .12. See, e.g., Zhang, 
Figs, 1 and 16-17. 

: Zhang discloses (juiiiitiy wirings 304 located its ihe 
sealing material formation region patterns wkieh can 

dummy conductive patterns, the 
dunnny patients tctmprismg st least 
about 30% of the area of the insuiadag 5 foe located taween the pixel section and the extetision | 
substnita, the dummy conductive: j tonunals. See, e.g., Zhang, Figs. 4, S and 16. Furttier,, j 
patterns situated fctweetrthe j the ditmmy wirings are not In contact with the wmng. i 

i corttiectioa pads and the pixel 
| electrodes such that the dutnroy patters ; Zhang also discioses shat, for exaniple, the distance 
j we not in cotttaet with any of the between wiring is 50 nm and ffoa the dtwimy wirings 
j wtring. are 30 (tin leaving only 10 j»ro between the wiring and 

dummy •wiring. See, e.g., Zhang, 10:7-:?. Thus, tjje 
dummy patterns would eoinprise at least 30% of She L tirea. 

The Board has held that the reference must "clearly and unequivocally disclose 

the claimed compound or direct those skilled in the art to the compound without any 

n e e d  f o r  p i c k i n g ,  c h o o s i n g ,  a n d  c o m b i n i n g  v a r i o u s  c o m b i n i n g  v a r i o u s  d i s c l o s u r e s "  ( I n  

re Arkley, 455 F.2d 586, 587, 172 U.S.P.Q. 524,526). Patentees respectfully submit that 

Zhang fails disclosing each of the elements as arranged in claim 1. 

Accordingly, Patentees respectfully submit that independent claim 1 is 

patentable over Zhang for at least the reason that Zhang fails to disclose, teach, or 

suggest the highlighted features in claim 1 above. Patentees submit that dependent 

claims 2-5, 7, and 8 are allowable for at least the reason that these claims depend from 

an allowable independent claim. See, e.g., In re Fine, 837 F. 2d 1071 (Fed. Cir. 1988). 
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D. Claims 9-13,15, and 16 are Patentable Over ZAansi 

Patentees respectfully submit that independent claim 9 is patentable over Zhang 

for at least the reason that Zhang fails to disclose, teach, or suggest the features 

emphasized below in claim 9. 

Claim 9 recites: 

"A method for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array formed on the insulating substrate, each 
wiring having a first end, the wiring in communication with at least 
on of the transistors in the thin film array; 

forming connection pads, each connection pad contacting the first end of 
at most one of the plurality of wirings: 

forming pixel electrodes, and forming dummy conductive patterns, the 
dummy conductive patterns comprising at least about 30% of the 
area of the insulating substrate, the dummy patterns situated between 
the connection pads and the pixel electrodes such that the dummy 
patters are not in contact with any of the wiring." 

As claim 9 recites a similar limitation relating to the connection pads where each 

connection pad contacts the first end of at most one of the plurality of wirings, Patentees 

submit that claim 9 is patentable over Zhang for reasons similar to those discussed 

above in connection with claim 1. Dependent claims 10-13, 15, and 16 are allowable 

for at least the reason that these claims depend from an allowable independent claim. 

See, e.g., In re Fine, 837 F. 2d 1071 (Fed. Cir. 1988). 

Attorney Docket No. 67507-008Re-exam 16 

Page 1137 of 1919



Applicant: Takatoshi Tsujimura 
Application No.: 90/009,697 

35 U.S.C. § 103(a) 

Claims 2-8 and 10-16 are rejected under 35 U.S.C. § 103(a), as being 

unpatentable over Hirabayashi in view of the '626 APA. Applicant respectfully 

disagrees for the reasons discussed below. 

The 35 U.S.C. § 103(a) states the following: 

"(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set for the in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be nagatived by the manner in which the invention was 
made." 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

Determining the scope and contents of the prior art. 
Ascertaining the differences between the prior art and the claims at issue. 
Resolving the level of ordinary skill in the pertinent art. 
Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

3. 
4 

For a proper rejection of the claim under 35 U.S.C. § 103, the cited combination 

of references must disclose, teach, or suggest all elements / features of the claim at issue. 

See, e.g., In re Dow Chemical, 5 U.S.P.Q.2d 1529, 1531 (Fed. Cir. 1988) and In re 

Keller, 208 U.S.P.Q.2d 871, 881 (C.C.P.A. 1981). 

Claims 2-8 and 10-16 stand rejected under 35 U.S.C. 103(a) as allegedly being 

unpatentable over Hirabayashi in view of '629 APA. Patentees respectfully submit that 

independent claim 1 (from which claims 2-8 depend) and independent 9 (from which 

claims 10-16 depend) are patentable over Hirabayashi in view of '629 APA as '629 

APA fails to address the deficiencies expressed above in connection with Hirabayashi. 

Dependent claims 2-8 and 10-16 are therefore allowable for at least the reason that these 

claims depend from allowable independent claims. See, e.g., In re Fine, 837 F. 2d 1071 

(Fed. Cir. 1988). 
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Conclusion 

Claims 1-16 are pending in this application. In view of the reasons stated above, 

Applicant respectfully submits that the independent claims patentably define the present 

invention over the citations of record, and Applicant respectfully requests a favorable 

reconsideration and issuing allowance accordingly. Further, the dependent claims 

should also be allowable for the same reasons as their respective base claims and further 

due to the additional features that they recite. Separate and individual consideration of 

the dependent claims is respectfully requested. Examiner is invited to contact the 

attorney on record to expedite the prosecution in pursuance of allowance. 

Respectfully submitted, 
WPAT, P.C. 

By /Justin I. King/ 
Justin I. King 
Registration No. 50,464 

March 6, 2011 
WPAT, P.C. 
1940 Duke Street 
Suite 200 
Alexandria, VA 22314 
Telephone (703) 684-4411 
Facsimile (703) 880-7487 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
P.O. BOX 1450 

ALEXANDRIA, VA 22313-1450 

ApplNo.: 90/009,697 
6,689,629 
3/16/2010 

Patentee: 
Filing Date: 
Art Unit: 
Examiner: 
Attorney Docket No.: 

3992 
Tuan H. Nguyen 
67507-008Re-exam 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SUPPLEMENTAL RESPONSE TO OFFICE ACTION 

Sir: 

This paper responds to the Office Action dated January 6, 2011, and to 

supplement the Office Action Response submitted on 3/7/2011. Please amend the 

above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims which begins 

on page 2 of this paper. 

Interview Summary begins on page 6 of this paper. 

Remarks/Arguments begin on page 8 of this paper. 

Copies of the cited prior art reference and related judicial decision are attached 

as Exhibits. 

If any necessary fee is not submitted via EFS, the Office is authorized to charge 

the necessary fee to Deposit Account No. 50-5064. 
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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions, and listings, of claims in the 

application: 

What is claimed is: 

1. (Currently Amended) An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of [[wiring]] wirings arranged on the insulating substrate, each wiring 

having a first end, the wiring in communication with at least one of the transistors in the 

thin film array, and at least one of the wirings comprises at least an upper layer and a 

lower layer of conductive materials, wherein the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium and alloys 

thereof; 

connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least about 30% 

of the area of the insulating substrate, the dummy conductive patterns situated between 

the connection pads and the pixel electrodes such that the dummy [[patters]] patterns 

are not in contact with any of the [[wiring]] wirings. 

2. (Cancelled) 

3. (Currently Amended) The array substrate for display according to claim [[2]] 1 
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wherein the lower layer wiring material is selected from the group consisting of 

aluminum and aluminum alloys. 

4. (Cancelled) 

5. (Original) The array substrate for display according to claim 3 wherein the upper 

layer wiring material is selected from the group consisting of molybdenum, chromium, 

tantalum, titanium and alloys thereof 

6. (Original) The array substrate for display according to claim 5 wherein the upper 

wiring material is selected from the group consisting of molybdenum and alloys thereof 

7. (Currently Amended) The array substrate for display according to claim [[4]] 1 

wherein the upper layer wiring material is selected such that the upper layer wiring 

material does not become insoluble in an acid or alkaline etchant. 

8. (Original) The array substrate for display according to claim 5 wherein the upper 

layer wiring material is selected such that the upper layer wiring material does not 

become insoluble in an acid or alkaline etchant. 

9. (Currently Amended) A [[meted]] method for forming an array substrate for display, 

comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array and a plurality of wirings [[formed]] on the 

insulating substrate, each wiring having a first end, the wiring in communication with at 

least [[on]] one of the transistors in the thin film array, wherein at least one of the 

wirings comprises at least an upper layer and a lower layer of conductive materials, and 
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the upper layer wiring material is selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof; 

forming connections pads, each connection pad contacting the first end of at 

most one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy 

patterns situated between the connection pads and the pixel electrodes such that the 

dummy patters are not in contact with any of the [[wiring]] wirings. 

10. (Cancelled) 

11. (Currently Amended) The method for forming an array substrate for display 

according to claim [[10]] 9 wherein the lower layer wiring materials is selected from the 

group consisting of aluminum and aluminum alloys. 

12. (Cancelled) 

13. (Cancelled) 

14. (Currently Amended) The method for forming an array substrate for display 

according to claim [[13]] 9 wherein the upper wiring material is selected from the group 

consisting of molybdenum and alloys thereof. 

15. (Currently Amended) The method for forming an array substrate for display 

according to claim [[12]] 9 wherein the upper layer wiring material is selected such that 

the upper layer wiring material does not become insoluble in an acid or alkaline etchant. 
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16. (Currently Amended) The method for forming an array substrate for display 

according to claim [[13]] 9 wherein the upper layer wiring material is selected such that 

the upper layer wiring material does not become insoluble in an acid or alkaline etchant. 

17 (New) An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wirings arranged on the insulating substrate, each wiring having a 

first end, the wiring directly connects with at least one of the transistors in the thin film 

array; 

connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least about 30% 

of the area of the insulating substrate, the dummy conductive patterns situated between 

the connection pads and the pixel electrodes such that the dummy patterns are not in 

contact with any of the wirings. 
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INTERVIEW SUMMARY 

Patentee hereby thanks the Examiners for the personal interview conducted on 

March 24, 2011. Patentee hereby files this written statement for the issues discussed 

during the interview on March 24, 2011. 

Those present at the telephone interview were Examiner Tuan Nguyen, 

Examiner Minh Nguyen, Examiner Lao Sue, and Patentee representative Justin King. 

Patentee detailed the structure and nature of functionality of the claimed 

invention to include a novel combination of various recited limitations; in particular the 

limitation of connection pad in a padding structure and each connection pad contacts the 

first end of the at most one of the plurality of wirings. 

No claim amendment was proposed for this interview. During the interview, 

Patentee explained the invention in regard to both the padding structure and the wiring 

connection to the padding structure. Patentee further discussed with the Office in 

regard limitation mapping in regard that each connection pad contacts the first end of 

the at most one of the plurality of wirings as stated the adapted rejection. Patentee 

explained that since the recited Hirabayashi explicitly discloses that the wires are 

divided into different paths and are intertwined together, Hirabayashi does not disclose 

the recited limitation that each connection pad is connected to the first end of the at 

most one wire. 

The Office remained firm that the cited reference can still read on the recited 

limitation, disregarding that Hirabayashi explicitly discloses that the wires are divided 

into different paths and are intertwined together. The Office stated that Hirabayahsi's 

figure 6 discloses line L splitting into multiple lines LIN; Office stated that the segment 

of line L between connection pad 26 and the splitting point reads on the recited 

limitation of "each connection pad is connected to the first end of the at most one wire". 
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The Office reported that the response as filed, or an updated response with 

additional amendment(s), would be treated accordingly. Patentee hereby, in view of the 

interview discussion, submits the following supplemental response with additional 

updated and new argument before timely action by the Office. 
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REMARKS/ARGUMENTS 

Claim Status Summary 

Claims 1-5, 7-13, and 15-16 are is rejected under 35 U.S.C. § 102(b), as being 

anticipated by Hirabayashi. 

Claims 2-8 and 10-16 are is rejected under 35 U.S.C. § 103(a), as being 

unpatentable over Hirabayashi in view of the APA. 

Claims 1-5, 7-13, and 15-16 are rejected under 35 U.S.C. § 102(b), as being 

anticipated by Zhang. 

Claim 1 is amended to incorporate the limitations which were previously recited 

in the claims 2 and 4. 

Claims 2 and 4 are cancelled in this paper. 

Claim 9 is amended to incorporate the limitations which were previously recited 

in the claim 10 and 12-13. The claim 9 is also amended to correct formality errors from 

the original prosecution. 

Claims 10 and 12-13 are cancelled in this paper. 

New Claim 17 is added in this paper; no new matter is inserted by adding this 

claim. 
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35 U.S.C. §102(b) and §103(a) Rejection over Hirabayashi 

Claims 1-5, 7-13, and 15-16 are is rejected under 35 U.S.C. § 102(b), as being 

anticipated by Hirabayashi, and claims 2-8 and 10-16 are is rejected under 35 U.S.C. 

§ 103(a), as being unpatentable over Hirabayashi in view of the APA. Patentee 

respectfully disagrees for the reasons discussed below. 

The 35 U.S.C. § 102(b) states the following: 

"A person shall be entitled to a patent unless 
(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States" 

As indicated in MPEP 2131, to anticipate a claim, the cited reference must teach 

every element of the claim. "A claim is anticipated only if each and every element as 

set forth in the claim is found, either expressly or inherently described, in a single prior 

art reference." Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 

(MPEP § 2131). As can be gleaned from the cited case law, the requirement is that 

each element must be either expressly or inherently described. 

The 35 U.S.C. § 103(a) states the following: 

"(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set for the in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made." 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

Determining the scope and contents of the prior art. 
Ascertaining the differences between the prior art and the claims at issue. 
Resolving the level of ordinary skill in the pertinent art. 
Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

3. 
4 
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Patentee respectfully submits that Hirabayashi does not disclose or teach every 

recited limitation in amended claim 1, which incorporates the limitations previously 

recited in claims 2 and 4. The amended claim 1 recites the following limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wirings arranged on the insulating substrate, each wiring 
having a first end, the wiring in communication with at least one of 
the transistors in the thin film array, wherein at least one of the 
wirings comprises at least an upper layer and a lower layer of 
conductive materials, and the upper layer wiring material is 
selectedfrom the group consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof; 

connections pads, each connection pad contacting the first end of at most 
one of the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least 
about 30% of the area of the insulating substrate, the dummy 
conductive patterns situated between the connection pads and the 
pixel electrodes such that the dummy patterns are not in contact 
with any of the wirings." 

Hirabayashi Does Not Disclose the Recited Upper Layer Wiring Material in 

Claim 1 

Patentee respectfully submits that Hirabayashi does not disclose or teach the 

recited plurality of wiring comprising an upper layer and a lower layer, and the upper 

layer is selected from the group consisting of molybdenum, chromium, tantalum, 

titanium and alloys thereof. The limitation was previously recited in the claims 2 and 4. 

In particular, Patentee respectfully submits that the cited Hirabayashi does not disclose 
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the recited conductive material selectedfrom the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof 

The Office stated that Hirabayashi's column 16, lines 19-22 discloses that the 

wiring can comprise at least an upper layer and a lower layer of conductive materials 

wherein the lower layer is aluminum and the upper layer is titanium nitride (Office 

Action, page 4, last paragraph); the Office alleged that Hirabayashi discloses the recited 

multi-layer wires with conductive materials by mapping Hirabayashi's upper titanium 

nitride layer as the recited upper layer and Hirabayashi's aluminum layer as the recited 

lower layer. Patentee respectfully disagrees that such structure reads on the recited 

limitation in claim 1. 

Hirabayashi discloses an electro-optical device substrate. Hirabayashi discloses 

that a first metal layer forms the source electrode wiring 7a and relay wiring 10 with a 

quadruple-layer structure of Ti/TiN/Al/TiN in that order from the bottom (Hirabayashi, 

column 16, lines 19-22, figure 3). Hirabayashi essentially discloses a wire structure 

with a lower titanium layer covered by a layer of titanium nitride, and an upper 

aluminum layer covered by another layer of titanium nitride. 

Patentee respectfully submits that although the cited reference Hirabayashi 

discloses multiple layers, Hirabayashi does not disclose a multi-layer wire having an 

upper layer selected from the group of conductive material consisting of molybdenum, 

chromium, tantalum, titanium, and alloys. Patentee respectfully submits that, not only 

the titanium nitride is not one of the listed conductive materials, the titanium nitride is 

not a conductive material at all. Patentee respectfully submits that the titanium nitride 

is not an alloy mixture, it is a non-conductive ceramic compound. 

As defined in the chemistry field, and also explicitly taught in the college 

textbook "The Science and Design of Engineering Material" by Schaffer, the ceramic 

compounds are known as poor conductors of electricity due to the nature of ionic and/or 
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covalent bonding; such that they are frequently used as insulatorsi. Further support can 

be found in the U.S. Patent No. 5,158,657 issued to Kadokura, which Kadokura 

discloses a circuit substrate using the titanium nitride as an insulating film on the top of 

the conductive wire (Kadokura, abstract and column 3, last paragraph). Thus, Patentee 

respectfully submits that since the titanium nitride is known to be used as a insulator, 

then it cannot be considered as a conductive material; and since titanium nitride is not a 

conductive material, Hirabayashi's multi-layer wire cannot read on the recited 

limitation which explicitly recites that "an upper layer and a lower layer of conductive 

materials." 

In addition, in a related judicial proceeding between the opposing party and the 

patentee, LG Display Co. LTD vs. AU Optronics Corporation, the court has explicitly 

held that Hirabayashi does not anticipate the instant patent, and stated that ".. .the 

instant patent's claim requires the upper layer wiring material to be selected from the 

group consisting of molybdenum, chromium, tantalum, titanium and alloys thereof. 

However Hirabayashi discloses an upper layer of TiN, which is a ceramic compound, 

not a conductive material or a titanium alloy" (District Court opinion, page 70, 1st 

paragraph, lines 9-13). 

Hirabayashi's titanium nitride layer is not one of the materials listed in the claim 

limitation. In particular, Hirabayashi's titanium nitride layer is neither the recited 

titanium nor an alloy thereof. Patentee further submits that Hirabayashi's titanium 

nitride cannot even be considered as equivalent to any of the recited materials since it is 

not a conductive material. Therefore, for the reason discussed above, Patentee 

respectfully submits that the cited reference Hirabayashi does not disclose every recited 

limitation in the amended claim 1 as required under 35 USC 102(b) or 35 USC 103(a); 

hence, Patentee respectfully requests the Office to withdraw the rejection over claim 1 

accordingly, and to issue favorable re-consideration. 

1 Schaffer et al., "The Science and Design of Engineering Material", International Student Edition. 

Attorney Docket No.: 67507-008Re-exam 
SF\852986.1 

12 
049502-0006 

Page 1161 of 1919



Patent No.: 6,689,629 
Application No.: 90/009,697 

Claims 2-6 

Claims 2 and 4 are now cancelled and the limitations previously recited in 

claims 2 and 4 are now inserted in the claim 1. The claims 3 and 5 depend on claim 1; 

thus they incorporate every recited limitation in claim 1. For the reasons stated above, 

the claims 3 and 5 are not anticipated by Hirabayashi, and Patentee respectfully requests 

the Office to withdraw the rejection over the remaining claims 3 and 5, and to issue 

favorable re-consideration. 

Claims 7 and 8 

The claims 7 and 8 depend on claim 1; thus they incorporate every recited 

limitation in claim 1. For at least the reasons stated above, the claims 7 and 8 are not 

anticipated by Flirabayashi. 

Furthermore, the dependent claims 7 and 8 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive layer, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Flirabayashi are for a completely different purpose: to ensure uniform polishing of the 

substrate. Nothing in Flirabayashi discloses or suggests that dummy patterns are located 

in an area such that an upper layer wiring material does not become insolvent in an acid 

or alkaline etchant. There is no mention of the problem of an upper layer of wiring 

material becoming insoluble in an acid or alkaline etchant, much less a solution to that 

problem, in Flirabayashi. 

Attorney Docket No.: 67507-008Re-exam 
SF\852986.1 

13 
049502-0006 

Page 1162 of 1919



Patent No.: 6,689,629 
Application No.: 90/009,697 

For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 7 and 8, and to issue favorable re

consideration. 

Hirabayashi Does Not Disclose the Recited Upper Layer Wiring Material in 

Claim 9 

Patentee respectfully submits that Hirabayashi does not disclose every recited 

limitation in amended claim 9, which incorporates the limitations previously recited in 

claims 10 and 12-13. The amended claim 1 recites the following limitations: 

"A method for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array and a plurality of wirings on the 
insulating substrate, each wiring having a first end, the wiring in 
communication with at least one of the transistors in the thin film 
array, wherein at least one of the wirings comprises at least an 
upper layer and a lower layer of conductive materials, and the 
upper layer wiring material is selectedfrom the group consisting of 
molybdenum, chromium, tantalum, titanium and alloys thereof 

forming connections pads, each connection pad contacting the first end 
of at most one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive patterns 
comprising at least about 30% of the area of the insulating 
substrate, the dummy patterns situated between the connection pads 
and the pixel electrodes such that the dummy patters are not in 
contact with any of the wirings." 

Patentee respectfully submits that Hirabayashi does not disclose or teach the 

recited plurality of wiring comprising an upper layer and a lower layer, and the upper 

layer is selected from the group consisting of molybdenum, chromium, tantalum, 

titanium and alloys thereof. The limitation was previously recited in the claims 10 and 
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12-13. In particular, Patentee respectfully submits that the cited Hirabayashi does not 

disclose the recited conductive material selectedfrom the group consisting of 

molybdenum, chromium, tantalum, titanium and alloys thereof 

The Office stated that Hirabayashi's column 16, lines 19-22 discloses that the 

wiring can comprise at least an upper layer and a lower layer of conductive materials 

wherein the lower layer is aluminum and the upper layer is titanium nitride (Office 

Action, page 4, last paragraph); the Office alleged that Hirabayashi discloses the recited 

multi-layer wires with conductive materials by mapping Hirabayashi's upper titanium 

nitride layer as the recited upper layer and Hirabayashi's aluminum layer as the recited 

lower layer. Patentee respectfully disagrees that such structure reads on the recited 

limitation in claim 9. 

Hirabayashi discloses an electro-optical device substrate. Hirabayashi's column 

16, lines 19-22 discloses that a first metal layer forms the source electrode wiring 7a 

and relay wiring 10 (also see Hirabayashi figure 3) with a quadruple-layer structure of 

Ti/TiN/Al/TiN in that order from the bottom. Hirabayashi essentially discloses a wire 

structure with a lower titanium layer covered by a layer of titanium nitride, and an 

upper aluminum layer covered by another layer of titanium nitride. 

Patentee respectfully submits that although the cited reference Hirabayashi 

discloses multiple layers, Hirabayashi does not disclose a multi-layer wire having an 

upper layer selected from the group of conductive material consisting of molybdenum, 

chromium, tantalum, titanium, and alloys. Patentee respectfully submits that, not only 

the titanium nitride is not one of the listed conductive materials, the titanium nitride is 

not a conductive material at all. Patentee respectfully submits that the titanium nitride 

is not an alloy mixture, it is a non-conductive ceramic compound. 

As defined in the chemistry field, and also explicitly taught in the college 

textbook "The Science and Design of Engineering Material" by Schaffer, the ceramic 

compounds are known as poor conductors of electricity due to the nature of ionic and/or 
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covalent bonding; such that they are frequently used as insulators2. Further support can 

be found in the U.S. Patent No. 5,158,657 issued to Kadokura, which Kadokura 

discloses a circuit substrate using the titanium nitride as an insulating film on the top of 

the conductive wire (Kadokura, abstract and column 3, last paragraph). Thus, Patentee 

respectfully submits that since the titanium nitride is known to be used as a insulator, 

then it cannot be considered as a conductive material; and since titanium nitride is not a 

conductive material, Hirabayashi's multi-layer wire cannot read on the recited 

limitation which explicitly recites that "an upper layer and a lower layer of conductive 

materials." 

In addition, in a related judicial proceeding between the opposing party and the 

patentee, LG Display Co. LTD vs. AU Optronics Corporation, the court has explicitly 

held that Hirabayashi does not anticipate the instant patent, and stated that ".. .the 

instant patent's claim requires the upper layer wiring material to be selected from the 

group consisting of molybdenum, chromium, tantalum, titanium and alloys thereof. 

However Hirabayashi discloses an upper layer of TiN, which is a ceramic compound, 

not a conductive material or a titanium alloy" (District Court opinion, page 70, 1st 

paragraph, lines 9-13). 

Hirabayashi's titanium nitride layer is not one of the materials listed in the claim 

limitation. In particular, Hirabayashi's titanium nitride layer is neither the recited 

titanium nor an alloy thereof. Patentee further submits that Hirabayashi's titanium 

nitride cannot even be considered as equivalent to any of the recited materials since it is 

not a conductive material. Therefore, for the reason discussed above, Patentee 

respectfully submits that the cited reference Hirabayashi does not disclose every recited 

limitation in the amended claim 1 as required under 35 USC 102(b) or 35 USC 103(a); 

hence, Patentee respectfully requests the Office to withdraw the rejection over claim 9 

accordingly, and to issue favorable re-consideration. 

2 Schaffer et al., "The Science and Design of Engineering Material", International Student Edition. 

Attorney Docket No.: 67507-008Re-exam 
SF\852986.1 

16 
049502-0006 

Page 1165 of 1919



Patent No.: 6,689,629 
Application No.: 90/009,697 

Claims 10-14 

Claims 10 and 12-13 are now cancelled and the limitations previously recited in 

claims 10 and 12-13 are now inserted in the claim 9. 

The claims 11 and 14 depend on claim 9; thus they incorporate every recited 

limitation in claim 9. For the reasons stated above, the claims 11 and 14 are not 

anticipated by Hirabayashi, and Patentee respectfully requests the Office to withdraw 

the rejection over the remaining claims 11 and 14, and to issue favorable re

consideration. 

Claims 15 and 16 

The claims 15 and 16 depend on claim 9; thus they incorporate every recited 

limitation in claim 9. For at least the reasons stated above, the claims 15 and 16 are not 

anticipated by Flirabayashi. 

Furthermore, the dependent claims 15 and 16 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive material, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Flirabayashi are for a completely different purpose: to ensure uniform polishing of the 

substrate. Nothing in Flirabayashi discloses or suggests that dummy patterns are located 

in an area such that an upper layer wiring material does not become insolvent in an acid 

or alkaline etchant. There is no mention of the problem of an upper layer of wiring 

material becoming insoluble in an acid or alkaline etchant, much less a solution to that 

problem, in Flirabayashi. 
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For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 15 and 16, and to issue favorable re

consideration. 
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35 U.S.C. §102(b) Rejection over Zhang 

Claims 1-5, 7-13, and 15-16 are rejected under 35 U.S.C. § 102(b), as being 

anticipated by Zhang. Patentee respectfully submits that Zhang does not disclose every 

recited limitation in claim 1. The amended claim 1 recites the following limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wiring arranged on the insulating substrate, each wiring 
having a first end, the wiring in communication with at least one of 
the transistors in the thin film array, wherein at least one of the 
wirings comprises at least an upper layer and a lower layer of 
conductive materials, and the upper layer wiring material is 
selected from the group consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof; 

connections pads, each connection pad contacting the first end of at most 
one of the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least 
about 30% of the area of the insulating substrate, the dummy 
conductive patterns situated between the connection pads and the 
pixel electrodes such that the dummy patterns are not in contact 
with any of the wiring.." 

Zhang Does Not Disclose the Recited Arrangement among Connection 

Pads, Dummy Conductive Patterns, and the Electrode as Recited in Claim 1 

In particular, Patentee respectfully submits that the cited reference Zhang does 

not disclose or teach the limitation of the dummy conductive patterns situated between 

the connection pads and the pixel electrodes. As illustrated in the figure 2 of the instant 

patent, the dummy pattern 29 is located between the connection pad 27 and the pixel 

electrode 22. 
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The Office asserted that the proposed rejection CC-21 is adopted as proposed. 

The claim chart table in CC-21 alleged that Zhang discloses the reciting connection 

pads by disclosing that the signal lines 2 and scan lines 3 connect to extension terminal 

6. The proposed rejection seems to equate the extension terminal 6 to the recited 

connections pads. The adapted rejection further alleged that the cited reference Zhang 

Figures 4, 8, and 16 disclose dummy wiring 304 located in the sealing material 

formation region patterns which can be located between the pixel section and the 

extension terminals (The adapted rejection, page CC21-1, last column of the table). 

Patentee respectfully disagrees. In particularly, Patentee respectfully submits that 

Zhang does not disclose or teach that the dummy patterns are situated between the 

connection pads and the pixel electrodes as recited in the claim 1. 

The cited reference Zhang's figure 16 discloses a prior art without any dummy 

patterns but with a sealing material region 5 and extension terminal 6 located outside of 

the sealing material region 5 for connecting to the peripheral drive circuits. Zhang 

discloses that because the peripheral drive circuit is connected at the outside of the 

sealing material via the extension terminal 6, the moisture can enter into the electrode 

area and cause deterioration (Zhang, column 2, 3rd paragraph). The cited reference 

Zhang then discloses an improved embodiment in figures 1, 4, and 8. Zhang's figure 1 

discloses an improved embodiment by relocating the peripheral drive circuits 103, 104, 

and additional extension terminal 303 a within the sealed area surrounded by the sealing 

material region 107 (Zhang, column 8, 3rd paragraph, and column 10, lines 3-6, figure 

4). Since the peripheral drive circuits, that the terminal 6 in Zhang's figure 16 is 

connecting to, are now located within the sealed area, Zhang's figures 4 and 8 implicitly 

disclose implementing figure 16's terminal 6 within the sealed area. Zhang further 

discloses positioning the alleged dummy patterns in the sealing material region 107, 

which is at the outside the electrodes, extension terminals, scanning line drive circuit 

104, the signal line drive circuit 103. Zhang explicit discloses that the alleged dummy 

patterns are located in the sealing region 107 in order to uniform the sealing material's 
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structure for unifying the sealing as to overcome the problem know in the prior practice 

(Zhang, column 2, lines 45-52, and column 6, last paragraph to column 7, 1st 

paragraph). 

Thus, patentee respectfully submits that Zhang does not disclose or teach that 

the dummy patterns are situated between the connection pad and the pixel section. As 

discussed above, Zhang discloses that the connection end 303a of the wiring 303 is 

located on the pixel section 102 side, which is within the sealed area; Zhang also 

implicitly discloses implementing figure 16's terminal 6 within the sealed area along 

with the driving circuits. Since Zhang's dummy patterns is on the sealing material 

region 107, Zhang's dummy patterns are located outside of the sealing area where all 

terminals, connection end 303a, and pixels reside. Since Zhang's dummy pattern is 

located outside of the sealing area where all terminals, connection end 303a, and pixels 

reside, Zhang's dummy pattern is not situated between the connection pads and the 

pixel electrodes as recited in the claim 1. 

Hence, Patentee respectfully submits that Zhang does not disclose or teach that 

the recited limitation of "the dummy conductive patterns situated between the 

connection pads and the pixel electrodes". And for the reason discussed above, 

Patentee respectfully submits that the cited reference Zhang does not disclose every 

recited limitation in the claim 1 as required under 35 USC 102(b); hence, Patentee 

respectfully requests the Office to withdraw the rejection over claim 1 accordingly, and 

to issue favorable re-consideration. 

Claims 2-6 

Claims 2 and 4 are now cancelled and the limitations previously recited in 

claims 2 and 4 are now inserted in the claim 1. The remaining claims 3 and 5 depend 

on claim 1; thus they incorporate every recited limitation in claim 1. For the reasons 

stated above, the claims 3 and 5 are not anticipated by Zhang; and Patentee respectfully 
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requests the Office to withdraw the rejection over the remaining claims 3 and 5-8, and 

to issue favorable re-consideration. 

Claims 7 and 8 

The remaining claims 7 and 8 depend on claim 1; thus they incorporate every 

recited limitation in claim 1. For at least the reasons stated above, the claims 7 and 8 

are not anticipated by Zhang. 

Furthermore, the dependent claims 7 and 8 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive layer, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Zhang are for a completely different purpose: unifying the sealing. Zhang explicit 

discloses that the alleged dummy patterns are located in the sealing region 107 in order 

to uniform the sealing material's structure for unifying the sealing as to overcome the 

problem know in the prior practice (Zhang, column 2, lines 45-52, and column 6, last 

paragraph to column 7, 1st paragraph). Nothing in Zhang discloses or suggests that 

dummy patterns are located in an area such that an upper layer wiring material does not 

become insolvent in an acid or alkaline etchant. There is no mention of the problem of 

an upper layer of wiring material becoming insoluble in an acid or alkaline etchant, 

much less a solution to that problem, in Zhang. 

For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 7 and 8, and to issue favorable re

consideration. 
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Zhang Does Not Disclose the Recited Arrangement among Connection 

Pads, Dummy Conductive Patterns, and the Electrode as Recited in Claim 9 

Patentee respectfully submits that Zhang does not disclose every recited 

limitation in claim 9. The amended claim 9 recites the following limitations: 

"A method for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array and a plurality of wirings on the 
insulating substrate, each wiring having a first end, the wiring in 
communication with at least one of the transistors in the thin film 
array, wherein at least one of the wirings comprises at least an 
upper layer and a lower layer of conductive materials, and the 
upper layer wiring material is selected from the group consisting of 
molybdenum, chromium, tantalum, titanium and alloys thereof; 

forming connections pads, each connection pad contacting the first end 
of at most one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive patterns 
comprising at least about 30% of the area of the insulating 
substrate, the dummy patterns situated between the connection pads 
and the pixel electrodes such that the dummy patters are not in 
contact with any of the wiring." 

In particular, Patentee respectfully submits that the cited reference Zhang does 

not disclose or teach the limitation of the dummy conductive patterns situated between 

the connection pads and the pixel electrodes. As illustrated in the figure 2 of the instant 

patent, the dummy pattern 29 is located between the connection pad 27 and the pixel 

electrode 22. 

The Office asserted that the proposed rejection CC-21 is adopted as proposed. 

The claim chart table in CC-21 alleged that Zhang discloses the reciting connection 

pads by disclosing that the signal lines 2 and scan lines 3 connect to extension terminal 
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6. The proposed rejection maps the extension terminal 6 to the recited connections pads 

since each extension terminal 6 contacts the end of the at most one of the plurality of 

wirings (The adapted rejection, page CC21-1, 5th row of the table). The adapted 

rejection further alleged that the cited reference Zhang Figures 4, 8, and 16 disclose 

dummy wiring 304 located in the sealing material formation region patterns which can 

be located between the pixel section and the extension terminals (The adapted rejection, 

page CC21-1, last row of the table). Patentee respectfully disagrees. In particularly, 

Patentee respectfully submits that Zhang does not disclose or teach that the dummy 

patterns are situated between the connection pads and the pixel electrodes as recited in 

the claim 9. 

The cited reference Zhang's figure 16 discloses a prior art without any dummy 

patterns but with a sealing material region 5 and extension terminal 6 located outside of 

the sealing material region 5 for connecting to the peripheral drive circuits. Zhang 

discloses that because the peripheral drive circuit is connected at the outside of the 

sealing material via the extension terminal 6, the moisture can enter into the electrode 

area and cause deterioration (Zhang, column 2, 3rd paragraph). The cited reference 

Zhang then discloses an improved embodiment in figures 1, 4, and 8. Zhang's figure 1 

discloses an improved embodiment by relocating the peripheral drive circuits 103, 104, 

and additional extension terminal 303 a within the sealed area surrounded by the sealing 

material region 107 (Zhang, column 8, 3rd paragraph, and column 10, lines 3-6, figure 

4). Since the peripheral drive circuits, that the terminal 6 in Zhang's figure 16 is 

connecting to, are now located within the sealed area, Zhang's figures 4 and 8 implicitly 

disclose implementing figure 16's terminal 6 within the sealed area. Zhang further 

discloses positioning the alleged dummy patterns in the sealing material region 107, 

which is at the outside the electrodes, extension terminals, scanning line drive circuit 

104, the signal line drive circuit 103. Zhang explicit discloses that the alleged dummy 

patterns are located in the sealing region 107 in order to uniform the sealing material's 

structure for unifying the sealing as to overcome the problem know in the prior practice 
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(Zhang, column 2, lines 45-52, and column 6, last paragraph to column 7, 1st 

paragraph). 

Thus, patentee respectfully submits that Zhang does not disclose or teach that 

the dummy patterns are situated between the connection pad and the pixel section. As 

discussed above, Zhang discloses that the connection end 303a of the wiring 303 is 

located on the pixel section 102 side, which is within the sealed area; Zhang also 

implicitly discloses implementing figure 16's terminal 6 within the sealed area along 

with the driving circuits. Since Zhang's dummy patterns is on the sealing material 

region 107, Zhang's dummy patterns are located outside of the sealing area where all 

terminals, connection end 303a, and pixels reside. Since Zhang's dummy pattern is 

located outside of the sealing area where all terminals, connection end 303a, and pixels 

reside, Zhang's dummy pattern is not situated between the connection pads and the 

pixel electrodes as recited in the claim 9. 

Hence, Patentee respectfully submits that Zhang does not disclose or teach that 

the recited limitation of "the dummy conductive patterns situated between the 

connection pads and the pixel electrodes". And for the reason discussed above, 

Patentee respectfully submits that the cited reference Zhang does not disclose every 

recited limitation in the claim 1 as required under 35 USC 102(b); hence, Patentee 

respectfully requests the Office to withdraw the rejection over claim 9 accordingly, and 

to issue favorable re-consideration. 

Claims 10-14 

Claims 10 and 12-13 are now cancelled and the limitations previously recited in 

claims 10 and 12-13 are now inserted in the claim 9. The remaining claims 11 and 14 

depend on claim 9; thus they incorporate every recited limitation in claim 9. For the 

reasons stated above, the claims 11 and 14 are not anticipated by Zhang; and Patentee 

respectfully requests the Office to withdraw the rejection over the remaining claims 11 

and 14, and to issue favorable re-consideration. 
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Claims 15 and 16 

The remaining claims 15 and 16 depend on claim 9; thus they incorporate every 

recited limitation in claim 9. For at least the reasons stated above, the claims 15 and 16 

are not anticipated by Zhang. 

Furthermore, the dependent claims 15 and 16 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive layer, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Zhang are for a completely different purpose: unifying the sealing. Zhang explicit 

discloses that the alleged dummy patterns are located in the sealing region 107 in order 

to uniform the sealing material's structure for unifying the sealing as to overcome the 

problem know in the prior practice (Zhang, column 2, lines 45-52, and column 6, last 

paragraph to column 7, 1st paragraph). Nothing in Zhang discloses or suggests that 

dummy patterns are located in an area such that an upper layer wiring material does not 

become insolvent in an acid or alkaline etchant. There is no mention of the problem of 

an upper layer of wiring material becoming insoluble in an acid or alkaline etchant, 

much less a solution to that problem, in Zhang. 

For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 15 and 16, and to issue favorable re

consideration. 
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New Claim 17 

The new claim 17 is added in this paper. The claim 17 recites the following 

limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wiring arranged on the insulating substrate, each wiring 
having a first end, the wiring directly connects with at least one of 
the transistors in the thin film array; 

connections pads, each connection pad contacting the first end of at most 
one of the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least 
about 30% of the area of the insulating substrate, the dummy 
conductive patterns situated between the connection pads and the 
pixel electrodes such that the dummy patterns are not in contact 
with any of the wirings." 

The claim 17 recites the similar limitations as previously recited in claim 1. The 

claim 17 further recites that the wiring directly connects with at least one of the 

transistors in the thin film array. Patentee respectfully submits that none of the cited 

references on record discloses or teach this limitation in combination with the rest of the 

recited limitations, such as the limitation that the dummy conductive patterns are 

situated between the connection pads and the pixel electrodes and t 

he dummy patterns are not in contact with any of the wirings. Thus, patentee 

respectfully requests the Office to allow and confirm the newly added claim 17 along 

with the claims 1, 3, 5-9, 11, and 14-16. 
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Conclusion 

Claims 1, 3, 5-9, 11, and 14-17 are pending in this proceeding. In view of the 

reasons stated above, Patentee respectfully submits that the independent claims 

patentably define the present invention over the citations of record, and Patentee 

respectfully requests a favorable reconsideration and issuing allowance accordingly. 

Further, the dependent claims should also be allowable for the same reasons as their 

respective base claims and further due to the additional features that they recite. 

Separate and individual consideration of the dependent claims is respectfully requested. 

Examiner is invited to contact the attorney on record to expedite the prosecution in 

pursuance of allowance. 

Respectfully submitted, 
WPAT, P.C. 

By /Justin I. King/ 
Justin I. King 
Registration No. 50,464 

May 5, 2011 
WPAT, P.C. 
1940 Duke Street 
Suite 200 
Alexandria, VA 22314 
Telephone (703) 684-4411 
Facsimile (703) 880-7487 
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Chapter 1 Materials Science and Engineering 10 

are excellent conductors of electricity, are relatively strong, are dense, can be 
deformed into complex shapes, and are resistant to breaking in a brittle manner 
when subjected to high-impact forces. This set of mechanical and physical properties 
makes metals one of the most important classes of materials for both electrical and 
structural applications. Extensive (and in some cases exclusive) use of metals occurs 
in automobiles, airplanes, buildings, bridges, machine tools, ships, and many other 
applications where a combination of high strength and resistance to brittle fracture 
is required. In fact, it is largely the excellent combination of strength and toughness 
(i.e., resistance to fracture) that makes metals so attractive as structural materials. 

The basic understanding of metals and their properties is advanced, and they are 
considered to be mature materials with relatively little potential for major break
throughs. However, significant improvements have been and continue to be made 
as a result of advances in processing. Two examples are: 

Higher operating temperatures in jet engines have been attained through the 
use of turbine blades that are produced by controlled solidification pro
cesses. The blades are made of nickel and other metal alloys (atomic-scale 
mixtures of atoms) and are in wide commercial use. Improvements will con
tinue as processes are refined through use of advanced sensors and real-time 
computer control. 
Frequently parts are fabricated from metal powders by compacting them into 
a desired shape at high temperature and pressure in a process known as pow
der metallurgy (PM). An important reason for using PM processing is re
duced fabrication costs. While some improvement in properties can be ob
tained through PM, a major benefit is the reduced variation in properties, 
which will allow the operating loads to be safely increased. Reduced produc
tion costs through PM will continue to impact the aerospace and automotive 
fields. 

1.4.2 Ceramics 
Ceramics are composed of both metallic and nonmetallic atomic species. Many (but 
not all) ceramics are crystalline, and frequently the nonmetal is oxygen, as in AI2O3, 
MgO, and CaO, all of which are typical ceramics. One significant difference between 
ceramics and metals is that in ceramics, bonding is ionic and/or covalent. As a result 
there are no "free" electrons in ceramics. They are generally poor conductors of 
electricity, but are frequently used as insulators in electrical applications. One famil
iar example is spark plugs, in which a ceramic insulator separates the metal compo
nents. 

-

Ionic and covalent bonds are extremely strong. As a result, ceramic materials 
are intrinsically stronger than metals. However, because of their more complex 
structure, the ions/atoms cannot easily be displaced as a result of applied forces. 
Rather than bend to accommodate such forces, ceramics tend to fracture in a brittle 
manner. This brittleness generally limits their use as structural materials, although 
recent improvements have been made by incorporating ceramic fibers into a ceramic 
matrix and other innovative techniques. Their rigid bond structure confers other 
advantages, including high temperature stability, resistance to chemical attack, and 
resistance to absorption of foreign substances. They are thus ideal in high-temperature 
applications such as the space shuttle, as containers for reactive chemicals, and as 
bowls and plates for foods where surface contamination is undesirable. 

i. 

i 
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Some ceramics are not crystalline. The roost common example is window glass, 
wtoch is composed of various metal oxides. Optical properties are of major impor-
lance in glass and may be controlled through composition and processing, In addition 
tjie thermal and mechanical properties of glass can also be controlled. Safety glass 
is simply glass that has been subjected to a fenffiil cycle (bat leaves the surface in 
a state of compression and thereby resistant to cracking, in fact, glass treated in 
this way is even difficult to crack when struck with a hammer! 

Some current and potential applications for centriiit materials with a large eco-
Miiic impact are listed below: 

• in the Momotive industry the thermal and sfrengi properties of ceramics 
male item very attractive for engine coraporas, For example, there are 
over 60,000 autos in Japan with ceramic turhochargers, which increase the 
efficiaicy of the autonwbile. The materiais in this application are SijR, or 
SiC processed to have some ability to resist brittle fracture, 

• Ceramics based on compounds such as YBajCo,!}/ and BaiSfjCaCnXl, 
have, increased critical siiperconduaing temperatures to >95K. This means 
that superconducting films may be used as liners in microwave devices and 
as wires for ail kinds of applications. Improving tfe current canying capac
ity and connection technology are essential for widespread application of 
these materials. 

• Next-generation ootttpaters will have ceramic electro-optic components that 
will give increased speed and efficiency. 
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'.4.3 Polymers 

Polymers consist of long chain molecules with repealing groups that are largely 
mlatently bonded. Common elements within the chain backbone indnde C, 0, N, 
and Si An example of a common polymer with a simple structure, -polyethylene, 
is shouii in Figure 1.4-1, The bonds within the backbone are all covaletit. so the 
molauk chains are extremely strong. Chains are ustialiy bonded to each other, 
houeuT, by means of comparatively weak secondary bonds. This IIM tot it 
h jiiwiillv easy for the chains to slide by one another when forces are ap
Plied •md tlie strength is thus reladvely low, In addition; many polymers tend to 
«'tMi at tiv vhatc teinprntures, so they are not generally usefol for bigb-temperaiure 
appluati'dis 

FoKmets, however, have props-rties that mate them attractive in many applica-
tw,, Muvc tticy contain conra elements and are relatively easy to synthesize, 
»i Ms! n natuic, ftey can be inexpensive, They have a low density (in part because 
11 the light elements ftm which they are eonstiuited) and are easily formed into 
MfiplA shapes They have thus replaced metafs for molded parts iti automobiles 

fields, 
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substrate a circuit pattern comprised of a conductor 
wire, a second step of providing a first insulating film to 
cover said circuit pattern, and a third step of providing 
a conductive film to cover said first insulating film. 

5 Electro-deposition coating is used in at least one step of 
said second step and said third step. Said electro-deposi
tion coating is carried out by immersing said substrate in 
an electro-deposition coating composition, setting said 
conductor wire as an electrode. 

CIRCUIT SUBSTRATE AND PROCESS FOR ITS 
PRODUCTION 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to a circuit substrate 

and a process for producing it. More particularly the 
present invention relates to a circuit substrate used in 
optical instruments such as cameras, home electric ap
pliances, computers, word processors, measuring de
vices or the like, and a process for producing such a 
circuit substrate. 

10 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a cross-section illustrating an example of the 

construction of the circuit substrate according to the 
present invention. 

FIG. 2 is a graph illustrating an electromagnetic 
wave shielding effect of the circuit substrate according 
to the present invention. 

2. Related Background Art 
Conventional processes commonly used to produce 

circuit substrates comprise the steps of (1) forming a 
copper foil circuit pattern on an insulated substrate by 
photolithography, or by screen printing using a conduc
tive paste, (2) thereafter coating a solder resist or the 
like on the surface of the circuit to provide thereon an 20 

insulating layer, (3) subsequently coating a conductive 
paste on the surface of the insulating layer to provide 
thereon a shielding layer, and (4) further coating a sol
der resist or the like on the shielding layer to provide 
thereon an insulating layer. Methods for electromag- 25 
netic wave shielding may include, in addition to a 
method of providing the above shielding layer, a 
method in which shielding is effected by surrounding a 
circuit substrate with a sheet metal. The insulating layer 
on the circuit pattern can also be provided by laminat- 30 
ing a dry film. 

The conventional processes for producing circuit 
substrates, however, provide an insulating layer having 
a small thickness at the corners of copper wires that 
constitute a this arrangement results in a break of the 35 
insulating layer at the parts corresponding thereto. The 
conventional processes for producing circuit substrates 
also tend to cause a dielectric breakdown or defective 
insulation because of inclusion of bubbles or the like 
between copper wires, exacerbating the problem. In 40 component parts to short, when it has been set m an 
addition, the conventional processes for producing cir- electric apparatus. ^ 
cuit substrates require complicated production steps -^le circuit substrate of the present invention, at 
which take a long time for their manufacture, also least one of the films 3, 4 and 5 is formed by electro-
bringing about a problem in cost. deposition coating. A coating formed by the electro-

As for the conventional method in which shielding is 45 deposition coating is finally cured by heating or irradia
tion with light. 

The electro-deposition coating refers to a process in 
which a pair of electrodes are disposed in a solution in 
which a substance that gives a coating film has been 

SO dissolved (hereinafter "electro-deposition coating com
position") and a DC current is applied to cause the 
substance to adhere onto one of the electrodes. Thus, in 
the present invention, the conductor wire 2 formed on 
the substrate serves as one of the electrodes. As the 

15 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The circuit substrate of the present invention can be 
used in all sorts of electric apparatuses including optical 
instruments such as cameras, home electric appliances, 
word processors, computers and measuring devices. 
The circuit substrate of the present invention comprises, 
as shown in FIG. 1, an insulated substrate 1 having a 
conductor wire 2 formed thereon, a first insulating film 
4 that covers the whole surface of the conductor wire 2, 
and a conductive film 3 that covers the whole surface of 
the first insulating film 4. The conductive film 3 serves 
as a shielding layer that effects electromagnetic wave 
shielding. The conductor wire 2 forms a circuit pattern 
on the insulated substrate 1. The conductor wire 2 may 
preferably be formed of copper. The whole surface of 
the insulating film 4 may optionally be covered with an 
additional insulating film 5 (a second insulating film). 
The insulating film 5 is provided to prevent the circuit 
substrate of the present invention from contacting other 

effected by surrounding a circuit substrate with a sheet 
metal, it requires a broad space in order for the metal 
sheet to be provided, and hence has been not suitable for 
making products small-sized. 

SUMMARY OF THE INVENTION 
The present invention was made in order to over

come such disadvantages involved in the prior art. An 
object of the present invention is to provide a circuit 
substrate can provide uniform layer thicknesses for the 55 other electrode, it is preferred to use, for example, a 
insulating layer and shielding layer on a circuit pattern, 
can be free from defective insulation, and can also 
promise a high electromagnetic wave shielding effect, 
and a process for producing such a circuit substrate. 

stainless steel plate. 
Proposals have been hitherto made on the electro-

deposition coating. For example, Japanese Patent Ap
plication Laid-open No. 55-11175 proposes a method in 

The circuit substrate of the present invention com- 60 which an electro-deposition coating composition is 
applied twice superposingly. The present applicants 
have also proposed in Japanese Patent Application 
Laid-open No. 2-6564 an electro-deposition coating 
composition containing a ceramic powder and a fluo-

prises a substrate, a conductor wire provided on said 
substrate, a first insulating film that covers said conduc
tor wire, and a conductive film that covers said first 
insulating film; at least one of said first insulating film 
and said conductive film is formed by electro-deposition 65 rine resin powder, 
coating. As the insulated substrate 1, it is possible to use com-

The process for producing a circuit substrate of the monly known insulated substrates as exemplified by 
present invention comprises a first step of forming on a those made of a polycarbonate resin, a polyetherimide 
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A ceramic powder with an excessively large particle 
diameter brings about an excessive curing of the insulat
ing film 4 to make the film brittle. On the other hand, a 
ceramic powder with an excessively small particle di
ameter makes it impossible to achieve a sufficient effect. 
Hence, the ceramic powder may preferably have an 
average particle diameter ranging from 0.1 /Lim to 5 p.m, 
and particularly from 0.5 /xm to 2 fim. 

As to the amount of the ceramic powder contained in 
10 the electro-deposition coating composition used to form 

the insulating film 4, the ceramic powder may prefera
bly be in an amount of from 0.5 part by weight to 30 
parts by weight, and particularly from 2 parts by weight 
to 25 parts by weight, based on 100 parts by weight of 

15 the resin feasible for electro-deposition, in order to 
obtain a coating that can give good coating film proper
ties, e.g., adhesion, and also can be cured even at a low 
temperature. The ceramic powder may preferably be 
contained in the insulating film 4 in a deposition quan-

20 tity of from 10% by weight to 30% by weight, and 
particularly from 15% by weight to 25% by weight. 

The reason why the powder can be deposited in the 
coating formed as a result of the electro-deposition 
coating carried out using the electro-deposition coating 

25 composition containing the powder is presumed due to 
the fact that resin molecules are adsorbed around pow
der particles in the electro-deposition coating composi
tion and the resin molecules are attracted toward the 
electrode, with which the powder also is moved toward 

30 the electrode. 
After the formation of the insulating film 4, the con

ductive film 3 is formed on the whole surface of the 

resin, a glass fiber packed ABS resin, a glass epoxy resin 
or the like. 

The circuit pattern formed by the use of the conduc
tor wire 2 can be formed by commonly known photoli
thography. More specifically, the circuit pattern can be 5 
formed by laminating, for example, copper foil on the 
insulated substrate 1, further coating a resist on the 
copper foil, and then exposing the resist coating to light 
through a mask having the desired pattern, followed by 
development and etching. 

On the whole surface of the conductor wire 2, the 
insulating film 4 is formed by electro-deposition coating 
by the use of a resin feasible for electro-deposition. 

Resins used in the electro-deposition coating have 
been hitherto studied in variety. In order for resin to be 
electro-deposited, the resin must be capable of being 
charged when the electro-deposition coating is carried 
out. The charged resin is attracted toward the anode or 
cathode when a DC current is applied, and thus depos
ited on the electrode to give a coating. As the resin used 
in the present invention, it is possible to use resins con
ventionally used in electro-deposition coating, as exem
plified by those of an acrylic melamine type, an acrylic 
type, an epoxy type, a urethane type, an alkyd type or 
the like. The resin used in the present invention may be 
of either an anionic type or a cationic type. From the 
viewpoint of practical use, it is preferred to use a water-
soluble resin or water-dispersible resin having a car-
boxyl group. Resin prepolymers having carboxyl 
groups can be dissolved or dispersed in water after they 
have been neutralized with ammonia or organic amines. 

The resin in the electro-deposition coating composi
tion should be in a concentration of from 5% by weight 

insulating film 4. The conductive film 3 is formed by 
, . , , „ , „ . , electro-deposition coating using an electro-deposition 

t0 ^ we!gj*t' a preferably from 7% by weight 35 coatjng composition cbntaining a conductive powder, 
to 15% by weight. As the conductive powder contained in the electro-

deposition coating composition, it is preferred to use a 
ceramic powder whose particle surfaces are coated 

. . . . . with a metal (hereinafter "metallized ceramic powder") 
electro-deposition coating composition may further 40 or a natural mica powder whose particle surfaces are 
contain an organic solvent of an alcohol type, a glycol 
type or the like. Such an organic solvent is enough if it 
is contained in an amount of several % by weight. 

The insulating film 4 may be incorporated with a 

The electro-deposition coating composition used in 
the present invention may preferably be prepared by 
dissolving or dispersing the desired resin in water. The 

coated with a metal (hereinafter "metallized natural 
mica powder"). Only one of the metallized ceramic 
powder and the metallized natural mica powder may be 

. . . . contained in the electro-deposition coating composi-
ceramic powder. The insulating film 4 incorporated 45 tion, or both of them may be contained in the form of a 
with the ceramic powder can be well cured at a low mixture. Incorporation of the metallized ceramic pow

der or metallized natural mica powder in the electro-
deposition deposition coating composition is preferable 
since, as previously described, it enables complete cur-

50 ing at a low temperature of from 90° G. to 100° C., 
Although it is unclear why the heat curing can be which is usually required to be 130* C. to 180* C. as a 

earned out at a low temperature when the electro-depo- heating temperature, when the electro-deposition coat-
sition coating film is formed using an electro-deposition ing is cured by heat treatment after completion of elec-
coating composition containing the ceramic powder, it tro-deposition. 
can be presumed that the ceramic powder is different 55 The metallized ceramic powder or metallized natural 
from metal particles whose surfaces are susceptible to mica powder used in the present invention may include 
immediate oxidation and its particle surfaces kept acti- a ceramic powder or natural mica powder whose parti-
vated to a certain degree can be maintained in a stable cles surfaces are coated with Cu, Ni, Ag, Au, Sn or the 
state, so that the active particle surfaces of the powder like. For the coating of the particle surfaces of these 
serve as cross-link points at the time of curing to accel- 60 powders, Cu, Ag, and Ni can be preferably used in view 
erate the curing of the coating formed by electro-depo
sition. 

temperature of, for example, from 90° C. to 100° C. 
when the insulating film 4 is heated to effect curing. As 
a result, it becomes possible to obtain a circuit substrate 
free from thermal deformation. 

of the shielding performance and cost. As a method for 
the coating of the powder particle surfaces, it is suitable 
to use electroless plating. A superior shielding perfor
mance and good coating film properties at the time of 

The ceramic powder incorporated into the insulating 
film 4 includes, for example, aluminum oxide, titanium 
nitride, manganese nitride, tungsten nitride, tungsten 65 low-temperature curing can be obtained when the pow-
carbide, lanthanum nitride, aluminum silicate, molybde- der particle surfaces are coated in a coating thickness of 
num disulfide, titanium oxide, graphite, and silicic acid from 0.05 /xm to 3 jj.m, and particularly from 0.15 |j.m to 
compounds. 2 fxm. Formation of coatings with a thickness of more 
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than 3 fim makes the surface properties analogous to 
those of metal particles, so that the coatings are oxi
dized in the air because of their very active surfaces to 
tend to result in an insufficient curing of electro-deposi
tion coatings at the time of low-temperature curing. 

When Ni coatings are formed on the powder parti
cles, the method as disclosed, for example, in Japanese 
Patent Application Laid-open No. 61-276979 can be 
used, according to which a water-based suspension of 
the powder is prepared, and then an aged solution for 10 weight, particularly from 10 % by weight to 40% by 
electroless nickel plating is added to the suspension to weight, and more preferably from 15% by weight to 
form nickel coatings on the powder particle surfaces so 35% by weight. 
that Ni coatings with a low phosphorus content, e.g., of ^•s the conductive powder contained in the conduc-
5% or less can be applied. Thus it is possible to form an t've only one the metallized ceramic powder, 
electro-deposition coating having an improved conduc- ^ metallized natural mica powder, the metallized resin 
tivitv and substantially the same shielding properties as powder and the metal powder may be used, or two or 
in Cu-coated powder more of them as exemplified by the metallized ceramic 

As the ceramic powder used in the conductive pow- powder and the metal powder may be used^ It is pre-
der, it is possible to use the same ceramic powder as the ferred to use a conductive powder comprised of a mix-
one incorporated into the insulating film 4. The natural 20 t"re of a'le^e one conductive powder selected from 
mica may include phlogopite, serisite and muscovite. thf metalhzed ceramic powder and the metallized natu-

The metallized ceramic powder and the metallized ra ni'ca powder and at least one conductive powder 
, . , i_ i j . i selected from the metallized resin powder and the metal natural mica powder should have an average particle . A .. , r 
^ ^ j - 0 , f o powder. This is because the gaps between particles of 

diameter of from OA Km to 5 Mm and preferably from 25 ^ metallized ceramic powd(?r £nd/or metallized natu-
0.5 Mm to 2 fim. A powder with an average particle ^ mica er ^ ̂  ̂  icles of ^ metal 

diameter smaller than 0.1 Mm may cause secondary er ^nd/or metallized resin powder to increase 
agglomeration. On the other hand, a powder with an £ontact areas betWeen each powderTso that the shield-
average particle: diameter larger than 5 Mm is not pre- ing ^ can be more ^proved and also the con
ferred in view of a problem of sedimentation of particles 30 ductive fllm 3 can ̂  cured at the low temperature by 

or decorativeness of coating films. the action of the metallized ceramic powder and/or 
As the conductive particles, m addition to the metal- metallized natural mica powder. In this instance, the 

hzed ceramic powder and the metallized natural mica conductive powders may preferably be mixed in such a 
powder, it is also possible to use a resin powder whose proportion that at least one conductive powder selected 
particle surfaces are coated with a metal (hereinafter 35 from the metallized resin powder and the metal powder 
metallized resin powder ) or a metal powder. js jn an amount of from 20 parts by weight to 300 parts 
As the resin powder used in the metallized resin pow- by weight based on 100 parts by weight of at least 

der, it is possible to use, for example, fluorine resins, conductive powder selected from the metallized ce-
polyethylene resins, acrylic resins, polystyrene resins ramie powder and metallized natural mica powder, 
and nylons. The metal coating applied to the surfaces of 40 Because of the formation of the conductive Film 3 by 
the resin powder particles may be the same as used in electro-deposition coating, the conductive powder can 
the case of the metallized ceramic powder. The metal- be deposited in the conductive film 3 in a high density, 
lized resin powder may also have the same average and the film 3 Can exhibit a superior shielding perfor-
particle diameter as in the case of the metallized ceramic mance even if it is a thin film. 
powder. 45 After the formation of the' conductive film 3, the 

The metal powder includes, for example, powders of insulating film 5 is optionally formed on the whole 
Au, Pd, Ag, Ni, Cu, Sn, Co, Mn, Fe, Te, etc. The metal surface of the conductive film 3. The insulating film 5 
powder should have an average particle diameter rang- may be formed using the same material as the materials 
ing from 0.01 ftm to 5 fim, preferably from 0.05 /wn to described in respect of the insulating film 4 and in the 
4 fim, and more preferably from 0.05 /xm to 0.1 fim. A 50 same manner as the formation of the insulating film 4. 
powder with an average particle diameter smaller than 
0.01 fun may cause secondary agglomeration. On the 
other hand, a powder with an average particle diameter 
larger than 5 fim may result in sedimentation of parti
cles in the electro-deposition coating composition. It is 55 contained in only one of them. Alternatively, the ce

ramic powder may be contained in neither the insulat
ing film 4 nor the insulating film 5. 

After the insulating film 4, the conductive film 3 and 
the optional insulating film 5 are formed on the whole 

15 parts by weight, based on 100 parts by weight of the 
resin feasible for electro-deposition. 

The presence of the conductive powder in the con
ductive film 3 can be determined using an X-ray micro-

5 analyzer. The deposition quantity of the conductive 
powder can be measured by analysis according to ther-
mogravimetry analysis. The deposition quantity of the 
conductive powder in the coating film 3 may preferably 
be in the range of from 5% by weight to 50% by 

one 

Accordingly, the ceramic powder may be incorporated 
or need not be incorporated also in respect of the insu
lating film 5. The ceramic powder may be contained in 
both the insulating film 4 and insulating film 5 or may be 

preferred for the metal powder to be those produced 
by, for example, heat plasma evaporation. 

In the present invention, the particle diameters of the 
conductive powder are values measured using a centrif
ugal sedimentation type particle size distribution mea- 60 surface of the conductor wire 2, the insulating films 4 

and 5 and the conductive film 3 are cured by heat or 
light, or by both of them. The energy by which the resin 
is cured may be either of heat and light, but heat is 
preferred in view of the advantage that it can be applied 

electro-deposition coating composition in an amount 65 uniformly and yet with ease. The films may be cured 
ranging from 0.2 part by weight to 30 parts by weight, 
preferably from 10 parts by weight to 20 parts by 
weight, and more preferably from 7 parts by weight to 

suring device. What is actually used as this measuring 
device is SACP-3 (trade name; manufactured by Shi-
madzu Corporation). 

The conductive powder should be contained in the 

preferably at a temperature of from 90° C. to 100° C. for 
a heating time of from 20 minutes to 180 minutes. It is 
also possible to effect curing of the insulating films or 
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the conductive film by the use of energy other than heat further diluting the dispersion with desalted water to 
15% by weight as concentration of a mixture of the 
resin and the powder, a conductive film 3 of 17 ..m 
thick was formed on the whole surface of the insulating 

5 film 4 under the same conditions as those for the forma-

and light. 
The insulating film 4 may preferably have a thickness 

of from 5 jxm to 30 jam, and more preferably from 7 fxm 
to 25 /i.m. 

The conductive film 3 may preferably have a thick
ness of from 7 /xm to 40 /xm, and more preferably from 

tion of the insulating film 4. 
Then, using the same electro-deposition coating com

position as used for the insulating film 4, an insulating 
film 5 of 15 fj-in thick was further formed on the whole 

ably have a thickness of from 10 fim to 30 fMm, and more 10 surface of the conductive film 3 under the same condi-
preferably from 10 fim to 25 /xm. 

In the case when the insulating films 4 and 5 and the 
conductive film 3 are formed by electro-deposition 
coating, the substrate made to serve as one electrode is 

10 fxm to 25 /xm. 
The insulating film 5 optionally provided may prefer-

tions as those for the formation of the insulating film 4. 
Finally, the resulting substrate was washed with 

water and then put the substrate in an oven of 97° 
. C.±l° C. to carry out heat treatment for 150minutes. A 
immersed in an electro-deposition coating composition 15 cjrcuit substrate of the present invention was thus ob-
together with the other electrode to carry out the elec
tro-deposition coating. The electro-deposition coating 
composition may preferably be kept at a temperature of 
from 20° C. to 25° C. and have a hydrogen-ion concen
tration corresponding to pH 8 to 9. The voltage to be 20 
applied may preferably be a DC voltage of from 50 V to 
170 V and the electro-deposition may preferably be 
carried out at a current density of from 0.5 A/dm2 to 3 
A/dm2 for a treatment time of from 1 minute to 5 min-

tained. 
Physical properties (adhesion, resistance to acids, 

resistance to alkalis and resistance to flame), insulation 
resistance and specific volume resistance of the result
ing circuit substrate were evaluated or measured. Re
sults obtained are shown in Tables 1 to 3 below. 

The resulting insulating film and conductive film 
were dense and well adhered to adjoining films, having 
satisfactory resistance to acids, resistance to alkalis and 
resistance to flame. utes. The resins used for the insulating films 4 and 5 and 25 

the conductive film 3 may be changed in their kinds for 
each film. The electromagnetic wave shielding effect of the 

circuit substrate was also measured by the transmission 
line method (ASTM ES7-83 Method) after it was set in As described above, the present invention makes it 

possible to form the insulating film and conductive film , . . . _ _ . , 
of a circuit substrate as thin films which are dense and 30 an ?PPara,tu\Th® result ,s shown ,n FICl\21JAs sh°wn 

in FIG. 2, the electromagnetic wave shielding effect 
was substantially the same as in the case of electroless 
plating (see Reference Examples 1 and 2). 

This circuit substrate was crosscut as shown in FIG. 

uniform in thickness. It also makes it possible to obtain 
a circuit substrate free from defective insulation and 
having a superior electromagnetic wave shielding ef
fect. 

The present invention will be described below in 35 1 to observe its cross section using a metallurgical mi
croscope (magnifications: 400) manufactured by Olym
pus Optical Co., Ltd. As a result, it was confirmed that 
all the insulating films 4 and 5 and the conductive film 
3 were formed in uniform thicknesses. 

greater detail by giving Examples. The present inven
tion is by no means limited to these Examples only. 

EXAMPLE 1 
To the surface of a glass epoxy resin substrate of 0.6 40 

mm thick, laminated thereon with copper foil of 18 /xm 
thick, a negative resist (trade name: OMR-83; produced 
by Tokyo Ohka Kogyo Co., Ltd.; viscosity: 450 cp) was 
applied by spin coating to form a photosensitive mate
rial layer of 5 fxm thick. Subsequently, the resist coating 45 metal-coated member, 
was exposed to light using pattern masks of from 0.5 to The electromagnetic wave shielding effect of this 
50 mm in line width and from 1 to 20 mm in space, metal-coated member was measured in the same manner 
followed by development. Next, using a copper etchant 
(trade name: Alfine; produced by Uemura Kogyo 
K.K.), etching was carried out according to a spray 50 
system to form a copper circuit pattern. 

Thereafter, using an electro-deposition coating com
position prepared by diluting an acrylic melamine resin 
(trade name: Honey Bright CL-1; produced by Honey 
Chemical Co.) with desalted water to a concentration of 55 resulting member on which this nickel coating had been 

formed was measured in the same manner as in Example 
1. The result is shown in FIG. 2. 

REFERENCE EXAMPLE 1 
On an ABS resin substrate, a copper thin film of 0.7 

/xm thick and a nickel thin film of 0.4- /xm thick were 
successively laminated by electroless plating to give a 

as in Example 1. The result is shown in FIG. 2. 

REFERENCE EXAMPLE 2 
On an ABS resin substrate, a coating composition 

comprising a nickel powder was sprayed to form 
thereon a nickel coating. 

The electromagnetic wave shielding effect of the 

15% by weight, a DC voltage of 150 V was applied for 
3 minutes under conditions of pH 8.5 and a bath temper
ature of 25° C., setting the substrate as the anode and a 
stainless steel sheet as the cathode. Thus an insulating 
film 4 of 15 jxm thick was formed on the copper circuit 60 

COMPARATIVE EXAMPLE 1 
To the surface of the same glass epoxy resin substrate 

as used in Example 1, a copper circuit pattern was 
formed in the same manner as in Example 1, and there
after a solder resist (trade name: FINEDEL DSR-
2200(C); produced by Tamura Seisakusho), a silver 

pattern. 
Next, in an electro-deposition coating composition 

prepared by dispersing, in 100 parts of an acrylic mela
mine resin (trade name: Honey Bright CL-1; produced 
by Honey Chemical Co.) separately made ready for use, 65 paste (trade name LS-500; produced by Asahi Kagaku 
15 parts by weight of an alumina powder with an aver
age particle diameter of 0.7 /xm whose particle surfaces 
were coated with nickel in a thickness of 0.2 /xm and 

Kenkyusho) and a solder resist (trade name: FINEDEL 
DSR-2200(C); produced by Tamura Seisakusho) were 
applied successively from the substrate side in thick-
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nesses of 30 jj,m, 35 ju.m and 30 ^.m, respectively, to give 
a circuit substrate. 

Physical properties, insulation resistance and specific 
volume resistance of the resulting circuit substrate were 
evaluated or measured in the same manner as in Exam- 5 

pie 1. Results obtained are shown in Tables 1 to 3. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

EXAMPLE 3 
On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern and an insulating film 4 were 
formed in the same manner as in Example 1. 

Next, in an electro-deposition coating composition 
10 prepared by dispersing, in 100 parts by weight of an 

acrylic melamine resin (trade name: Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 
made ready for use, 7 parts by weight of an alumina 
powder with an average particle diameter of 1.0 /xm 
whose particle surfaces were coated with copper in a 
thickness of 0.2 jxm and further diluting the dispersion 
with desalted water to 15% by weight as concentration 
of a mixture of the resin and the powder, a conductive 
film 3 of 17 fjim thick was formed on the whole surface 
of the insulating film 4 under the same conditions as 
those for the formation of the insulating film 4. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 
C.± 1° C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame) and electro
magnetic wave shielding effect of the resulting circuit 
substrate were evaluated or measured in the same man
ner as in Example 1. As a result, the same good results 
as in Example 1 were obtained. 

The cross section of this circuit substrate was also 
35 observed in the same manner as in Example 1 to confirm 

that all the films were formed in uniform thicknesses. 

TABLE 1 
Results of Evaluation on Physical Properties of Film 

Resist, 
to flame 

Resistance 
to acids 

Resistance 
to alkalis Adhesion 

Example 1: 
Adhesion 
rate: 100/100 
Completely 
adhered. 
Comparative Example 1: 

A little 

No changes 
in insu
lating 
film. 

No changes 
in insu
lating 
film. 

Cleared 
94V-0. 

15 

Adhesion 
rate: 95/100 
A little 
peeled. 

A little Cleared 
change in 
insulating 

change in 
insulating 

94 V. 1. 

20 film. film. 

Notes: 
Tests on the items in the above table were carried out fay the following methods: 
<1) Adhesion: JIS D0202 
(2) Resistance to acids: Immersion treatment with 10 vol. % HiSO^at room temper
ature for 20 minutes. 
(3) Resistance to alkalis: Immersion treatment with S wt. % NaOH at room tempera- 25 
ture for 30 minutes. 
(4) Resistance to flame: UL94 Test Method. 

TABLE 2 
30 Insulation Resistance of Film 

After 96 hour moisture 
absorption treatment Initial value 

1.7 X 1013 n • cm 
1.0 X 1013 n • cm 

1.5 X 1013 n • cm 
1.6 X 1011 n • cm 

Example 1: 
Comparative 
Example 1: 

Notes: 
The insulation resistance in the above table was measured according to JIS Z3197; 
comb electrode G-10; substrate moisture absorption treatment: at 55® C., 98% RH, 
DC 500 V for ] minute. The resistivity was measured using a insulation resistance 
measuring device HP4329A, manufactured by YHP Co. 

EXAMPLE 4 
On a glass epoxy resin substrate of 0.8 mm thick, a 

40 copper circuit pattern was formed in the same manner 
as in Example 1. 

Thereafter, using an electro-deposition coating com
position prepared by diluting an alkyd resin (trade 

TABLE 3 
Specific Volume Resistance of Film 

name: TF121; produced by Shinto Paint Co., Ltd.) with After 96 hour moisture 
absorption treatment Initial value 45 desalted water to a concentration of 15% by weight, a 

DC voltage of 150 V was applied for 3 minutes under 
conditions of pH 8.5 and a bath temperature of 25° C., 
setting the substrate as the anode and a stainless steel 
sheet as the cathode. Thus an insulating film 4 of 15 fim 

so thick was formed on the copper circuit pattern. 
Next, in an electro-deposition coating composition 

prepared by dispersing, in 100 parts by weight of an 
. . . , ^ ^ ^ . . alkyd resin (trade name: TF121; produced by Shinto A circuit substrate of the praent invention was pre- paint ^ Ltd ) made for use> 7 parts 

pared m the same manner as m Example 1 except that 15 55 b wei ht of an alumina powder with an average parti-
parts by weight of the nickel-coated alumina powder cle diaineter of ^ whose particle surfaces were 

used in Example 1 was replaced with 10 parts by weight coated with nickel in a thickness of 0.1 fim and further 
of copper-coated alumina powder. Coating thickness of diluting the dispersion with desalted water to 15% by 
the copper-coated alumina powder was 0.2 /im. Aver- weight as concentration of a mixture of the resin and the 
age particle diameter of the alumina powder was 1-2 powder, a conductive film 3 of 17/xm thick was formed 

on the whole surface of the insulating film 4 under the 
same conditions as those for the formation of the insu-

1.5 X 10'3 n • cm 
1.2 X 1013 n • cm 

1.4 X 1013 a • cm 
1.8 X 1010 n • cm 

Example 1: 
Comparative 
Example 1: 

Notes: 
The above specific resistivity was measured according to JIS C6481. 

EXAMPLE 2 

pim. 
Physical properties (adhesion, resistance to acids, 

resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance and electromag-

lating film 4. 
Then, using the same electro-deposition coating com-

netic wave shielding effect of the resulting circuit sub- 65 position as used for the insulating film 4, an insulating 
strate were evaluated or measured in the same manner film 5 of 15 jxm thick was further formed on the whole 

surface of the conductive film 3 under the same condi-as in Example 1. As a result, the same good results as in 
Example 1 were obtained. tions as those for the formation of the insulating film 4. 
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film 4 under the same conditions as those for the forma
tion of the insulating film 4. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 

5 C. ± 1" C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 
C.± 1° C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance and electromag
n e t i c  w a v e  s h i e l d i n g  e f f e c t  o f  t h e  r e s u l t i n g  c i r c u i t  s u b -  . . .  
strate were evaluated or measured in the same manner 10 magnetic wave shielding effect of the resulting circuit 

substrate were evaluated or measured in the same man-

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame) and electro-

as in Example 1. As a result, the same good results as in 
Example 1 were obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

ner as in Example 1. As a result, the same good results 
as in Example 1 were obtained. 

The cross section of this circuit substrate was also 
15 observed in the same manner as in Example 1 to confirm 

that all the films were formed in uniform thicknesses. 
EXAMPLE 5 

EXAMPLE 7 
On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern and an insulating film 4 were 
formed in the same manner as in Example 1. 

Next, in an electro-deposition coating composition 
prepared by dispersing, in 100 parts by weight of an 
acrylic melamine resin (trade name: Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 
made ready for use, 10 parts by weight of a copper 
powder with an average particle diameter of 0.03 pim 
and further diluting the dispersion with desalted water 
to 15% by weight as concentration of a mixture of the 
resin and the powder, a conductive film 3 of 17 fim 
thick was formed on the whole surface of the insulating 
film 4 under the same conditions as those for the forma-

On a glass epoxy resin substrate of 0.6 mm thick, a 
20 copper circuit pattern was formed in the same manner 

as in Example 1. 
Thereafter, using an electro-deposition coating com

position prepared by diluting an alkyd resin (trade 
name: TF121; produced by Shinto Paint Co., Ltd.) with 

25 desalted water to a concentration of 15% by weight, a 
DC voltage of 150 V was applied for 3 minutes under 
conditions of pH 8.5 and a bath temperature of 25° C., 
setting the substrate as the anode and a stainless steel 
sheet as the cathode. Thus an insulating film 4 of 15 fj-m 

30 thick was formed on the copper circuit pattern. 
Next, in an electro-deposition coating composition 

prepared by dispersing, in 100 parts by weight of an 
alkyd resin (trade name: TF121; produced by Shinto 

. . _ , . , . . , . Paint Co., Ltd.) separately made ready for use, 15 parts 
position as used for the insulating film 4, an insulating 35 by weight of a nickel powder with an average particle 
film 5 of 15 fj.m thick was further formed on the whole 
surface of the conductive film 3 under the same condi
tions as those for the formation of the insulating film 4. 

Finally, the resulting substrate was washed with 

tion of the insulating film 4. 
Then, using the same electro-deposition coating com-

diameter of 0.03 pun and further diluting the dispersion 
with desalted water to 15% by weight as concentration 
of a mixture of the resin and the powder, a conductive 

. film 3 of 20 fim thick was formed on the whole surface 
water and then put the substrate in an oven of 97" 40 0f tj,e insulating film 4 under the same conditions as 
C.± 1® C. to carry out heat treatment for 150 minutes. A those for the formation of the insulating film 4. 
circuit substrate of the present invention was thus ob- Then, using the same electro-deposition coating com-
tained. position as used for the insulating film 4, an insulating 

. _ film 5 of 15 fim thick was further formed on the whole 
resistance to alkalis and resistance to flame), insulation 45 surface of the conductive film 3 under the same condi-
resistance, specific volume resistance and electromag
netic wave shielding effect of the resulting circuit sub
strate were evaluated or measured in the same manner 
as in Example 1. As a result, the same good results as in 
Example 1 were obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

Physical properties (adhesion, resistance to acids, 

tions as those for the formation of the insulating film 4. 
Finally, the resulting substrate was washed with 

water and then put the substrate in an oven of 97° 
C.± 1° C. to carry out heat treatment for 150 minutes. 

50 A circuit substrate of the present invention was thus 
obtained. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance and electromag-

55 netic wave shielding effect of the resulting circuit sub
strate were evaluated or measured in the same manner 

EXAMPLE 6 
On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern and an insulating film 4 were 
formed in the same manner as in Example 1. 

Next, in an electro-deposition coating composition 
prepared by dispersing, in 100 parts by weight of an 60 observed in the same manner as in Example 1 to confirm 
acrylic melamine resin (trade name: Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 
made ready for use, 10 parts by weight of a copper 
powder with an average particle diameter of 0.02 /xm 
and further diluting the dispersion with desalted water 65 pared in the same manner as in Example 1 except that 15 

parts by weight of the nickel-coated alumina powder 
used in Example 1 was replaced with a mixture of 7 
parts by weight of nickel-coated alumina powder and 5 

as in Example 1. As a result, the same good results as in 
Example 1 were obtained. 

The cross section of this circuit substrate was also 

that all the films were formed in uniform thicknesses. 

EXAMPLE 8 
A circuit substrate of the present invention was pre-

to 15% by weight as concentration of a mixture of the 
resin and the powder, a conductive film 3 of 15 fxm 
thick was formed on the whole surface of the insulating 
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parts by weight of copper powder. Coating thickness of 
the nickel-coated alumina powder was 0.2 /xm. Average 
particle diameter of the alumina powder was 1.2 jam. 
A\ erage particle diameter of the copper powder was 

sion with desalted water to 15% by weight as concen
tration of a mixture of the resin and the powder, a DC 
voltage of 150 V was applied for 3 minutes under condi
tions of pH 8.5 and a bath temperature of 25° C., setting 

5 the substrate as the anode and a stainless steel sheet as 0.03 ^m. 
Physical properties (adhesion, resistance to acids, 

resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance and electromag
netic wave shielding effect of the resulting circuit sub
strate were evaluated or measured in the same manner 10 
as in Example 1. As a result, the same good results as in 
Example 1 were obtained. 

The cross section of this circuit substrate was also 

the cathode. Thus an insulating film 4 of 15 fxm in thick
ness and 25% by weight in deposition quantity of the 
powder was formed on the copper circuit pattern. 

Next, in an electro-deposition coating composition 
prepared by dispersing, in 100 parts by weight of an 
acrylic melamine resin (trade name: Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 
made ready for use, 10 parts by weight of an alumina 

j 5 powder with an average particle diameter of 1.0 /xm 
whose particle surfaces were coated with nickel in a 
thickness of 0.1 fim and further diluting the dispersion 
with desalted water to 15% by weight as concentration 
of a mixture of the resin and the powder, a conductive 

observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

EXAMPLE 9 
A circuit substrate of the present invention was pre

pared in the same manner as in Example 6 except that 10 
parts by weight of the copper powder used in Example 20 film 3 of 17 /xm in thickness and 30% by weight in 
6 was replaced with a mixture of 5 parts by weight of deposition quantity of the powder was formed on the 
nickel-coated alumina powder and 10 parts by weight of whole surface of the insulating film 4 under the same 
copper powder. Coating thickness of the nickel-coated conditions as those for the formation of the insulating 
alumina powder was 0.2 fim. Average particle diameter 
of the alumina powder was 1.0 jj.m. Average particle 25 
diameter of the copper powder was 0.02 ^im. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame) and electro
magnetic wave shielding effect of the resulting circuit 
substrate were evaluated or measured in the same man- 30 

film 4. 
Then, using the same electro-deposition coating com

position as used for the insulating film 4, an insulating 
film 5 of 15 p.m thick was further formed on the whole 
surface of the conductive film 3 under the same condi
tions as those for the formation of the insulating film 4. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97" 
C. ± 1 ° C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

ner as in Example 1. As a result, the same good results 
as in Example 1 were obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 35 Physical properties (adhesion, resistance to acids, 

resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance, hardness (pencil) 
and resistance to scratching (eraser) of the resulting 

EXAMPLE 10 
A circuit substrate of the present invention was pre

pared in the same manner as in Example 4 except that 7 
parts by weight of the nickel-coated alumina powder 40 circuit substrate were evaluated or measured. Results 
used in Example 4 was replaced with a mixture of 7 
parts by weight of copper-coated alumina powder and 5 
parts by weight of nickel powder. Coating thickness of 
the copper-coated alumina powder was 0.2 fim. Aver
age particle diameter of the alumina powder was 1.0 45 resistance to flame, hardness, and resistance to scratch-
fim. Average particle diameter of the nickel powder ing. 
was 0.03 jum. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame) insulation 
resistance, specific volume resistance and electromag- 50 the electromagnetic wave shielding effect was as good 
netic wave shielding effect of the resulting circuit sub
strate were evaluated or measured in the same manner 

obtained are shown in Tables 4 to 6 below. 
The resulting insulating film and conductive film 

were dense and well adhered to adjoining films, having 
satisfactory resistance to acids, resistance to alkalis, 

The electromagnetic wave shielding effect of the 
circuit substrate was also measured by the transmission 
line method after it was set in an apparatus. As a result. 

as that in Example 1. 
The cross section of this circuit substrate was also 

as in Example 1. As a result, the same good results as in 
Example 1 were obtained. 

The cross section of this circuit substrate was also 55 
observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

TABLE 4 
Results of Evaluation on Physical Properties of Film 

Resist
ance to 
flame 

Resist
ance to 

Adhesion acids 

Resist
ance to EXAMPLE 11 Hard-
alkalis < 1 >  ness On a glass epoxy resin substrate of 0.6 mm thick, a 60 

copper circuit pattern was formed in the same manner 
as in Example 1. 

Thereafter, using an electro-deposition coating com
position prepared by dispersing, in an acrylic melamine 
resin (trade name: Honey Bright CL-1; produced by 65 
Honey Chemical Co.), aluminum nitride with an aver
age particle diameter of 1.5 ftm in a concentration of 
3% by weight of the resin and then diluting the disper-

Example 11:* 
Adhesion No 
rate: 
100/100 
Com
pletely 
adhered. 
Comparative Example 1: 
See 

Cleared 
changes 94V-0. 
in insu
lating 
film. 

No 4 H >700 
changes 
in insu
lating 
film. 

See See See 2 H <100* 
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C. ± 1 ° C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, resistance to acids, 
5 resistance to alkalis, resistance to flame, hardness, and 

resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 
effect of the resulting circuit substrate were evaluated 
or measured in same manner as in Example 11. As a 
result, the same good results as in Example 11 were 
obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thick
nesses. 

TABLE 4-continued 
Results of Evaluation on Physical Propemes of Film 

Resist
ance to 

Adhesion acids 

Resist
ance to 
alkalis 

Resist
ance to 
flame 

Hard
ness < 1 >  

Table ). Table I. Table 1. Table 1. TO H 
< I > : Resistance to scratching 
•times. 
Notes: 
Tests on the items in the above table were carried out by the following methods: 

10 (1) Adhesion: JIS D0202 
(2) Resistance to acid: Immersion treatment with 10 Vol. 9c H2SO4 at room temper
ature for 20 minutes. 
(3) Resistance to alkali: Immersion treatment with 5 wt. % NaOH at room tempera
ture foi 30 minutes. 
(4) Resistance to flame: UL94 Test Method. 
(5) Hardness: JIS K5400 
(6) Resistance to scratching: The times required until the substrate was exposed 15 
when the insulating film was rubbed with an eraser. 

EXAMPLE 13 
TABLE 5 On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern was formed in the same manner 
as in Example 1. 

Thereafter, using an electro-deposition coating com
position prepared by dispersing, in an alkyd resin (trade 
name: TF121; produced by Shinto Paint Co., Ltd.), 

Insulation Resistance of Film 
20 After 96 hour moisture 

absorption treatment Initial value 

1.3 X 1013 H • cm 1.2 X 1013 n • cm Example 1: 
Notes: 
The insulation resistance in the above table was measured according to JIS Z3197: 
comb electrode G-10; substrate moisture absorption treatment: at 55' C., 98% RH, ,5 Silicon Carbide with an average particle diameter of 2.0 
DC 500 V for I minute. The resistivity was measured using a insulation resistance jxin in 3 Concentration of \*V by Weight oftllC TCSin anH 

then diluting the dispersion with desalted water to 15% 
by weight as concentration of a mixture of the resin and 
the powder, a DC voltage of 150 V was applied for 3 

30 minutes under conditions of pH 8.5 and a bath tempera
ture of 25° C., setting the substrate as the anode and a 
stainless steel sheet as the cathode. Thus an insulating 
film 4 of the 15 /xm in thickness and 25% by weight in 
deposition quantity of the powder was formed on the 

35 copper circuit pattern. 
Next, in an electro-deposition coating composition 

prepared by dispersing, in 100 parts by weight of an 
alkyd resin (trade name: TF121; produced by Shinto 
Paint Co., Ltd.) separately made ready for use, 10 parts 

40 by weight of an alumina powder with an average parti
cle diameter of 1.0 82 m whose particle surfaces were 
coated with copper in a thickness of 0.2 fim and further 
diluting the dispersion with desalted water to 15% by 
weight as concentration of a mixture of the resin and the 
powder, a conductive film 3 of 17 pun in thickness and 
30% by weight in deposition quantity of the powder 
was formed on the whole surface of the insulating film 
4 under the same conditions as those for the formation 

TABLE 6 
Specific Volume Resistance of Film 

After 96 hour moisture 
absorption treatment Initial value 

1.0 X 1013 n • cm 1.3 X 1013 n • cm Example I; 
Notes: 
The above specific resistivity was measured according to JIS C6481. 

EXAMPLE 12 
On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern was formed in the same manner 
as in Example 1. 

Thereafter, an insulating film 4 was formed thereon in 
the same manner as in Example 11 except that 3% by 
weight of the aluminum nitride powder used for the 
insulating film 4 in Example 11 was replaced with 5% 
by weight of an alvunina powder with an average parti- 45 

cle diameter of 1.0 jjun. 
Next, in an electo-deposition coating composition 

prepared by dispersing, in 100 parts by weight of an 
acrylic malamine resin (trade name: Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 50 

made ready for use, 15 parts by weight of an alumina 
powder  wi th  an  average  part i c l e  d iameter  o f  1 .0  f im 
whose particle surfaces were coated with nickel in a 
thickness of 0.3 fi,m and further diluting the dispersion 
with desalted water to 15% by weight as concentration 55 
of a mixture of the resin and the powder, a conductive 
film 3 of 15 jim in thickness and 27% by weight in 
deposition quantity of the powder was formed on the 
whole surface of the insulating film 4 under the same 
conditions as those for the formation of the insulating 60 
film 4. 

of the insulating film 4. 
Then, using the same electro-deposition coating com

position as used for the insulating film 4, an insulating 
film 5 of 15 fim thick was further formed on the whole 
surface of the conductive film 3 under the same condi
tions as those for the formation of the insulating film 4. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 
C. ± 1" C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis, resistance to flame, hardness, and 
resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 

Then, using the same electro-deposition coating com
position as used for the insulating film 4, an insulating 
film 5 of 15 /xm thick was further formed on the whole 
surface of the conductive film 3 under the same condi- 65 effect of the resulting circuit substrate were evaluated 

or measured in the same manner as in Example 11. As a 
result, the same good results as in Example 11 were 
obtained. 

tions as those for the formation of the insulating film 4. 
Finally, the resulting substrate was washed with 

water and then put the substrate in an oven of 97° 
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The cross section of this circuit substrate was also 
observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thick
nesses. 

effect of the resulting circuit substrate were evaluated 
or measured in the same manner as in Example 11. As a 
result, the same good results as in Example 11 were 
obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thick
nesses. 

5 EXAMPLE 14 
On glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern was formed in the same manner 
as in Example 1. 

Thereafter, an insulating film 4 was formed thereon in 10 
the same manner as in Example 11 except that 3% by 
weight of the aluminum nitride powder used for the 
insulating film 4 in Example 11 was replaced with 1.5% 
by weight of an alumina powder with an average parti
c le  d iamete r  o f  5 .6  fxm.  

Next, the same conductive film 3 as in Example 11 
was formed in the same manner as in Example 11. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 
C.±l° C. to carry out heat treatment for 150 minutes. A 20 resistance to scratching), insulation resistance, specific 
circuit substrate of the present invention was thus ob
tained. 

EXAMPLE 17 
On a glass epoxy resin substrate of 0.6 mm thick, a 
pper circuit pattern was formed in the same manner 

as in Example 1. 
Thereafter, an insulating film 4, a conductive film 3 

15 and an insulating film 5 were formed thereon in the 
same manner as in Example 11, Example 8 and Example 
11, respectively. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis, resistance to flame, hardness, and 

CO 

volume resistance and electromagnetic wave shielding 
effect of the resulting circuit substrate were evaluated 
or measured in the same manner as in Example 11. As a 
result, the same good results as in Example 11 were 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis, resistance to flame, hardness, and 
resistance to scratching) and electromagnetic wave 25 obtained, 
shielding effect of the resulting circuit substrate were 
evaluated or measured in the same manner as in Exam-

The cross section of this circuit substrate was also 
observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thick-pie 11. As a result, the same good results as in Example 

11 were obtained. 
The cross section of this circuit substrate was also 30 

observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thickness. 

nesses. 
I claim: 
1. A circuit substrate comprising a substrate, a con

ductive circuit pattern provided on said substrate, a first 
insulating film that covers said conductive circuit pat
tern, and a conductive film that covers said first insulat-

On a glass epoxy resin substrate of 0.6 mm thick, a 35 ing film, wherein both said first insulating film and said 
copper circuit pattern and an insulating film 4 were conductive film are formed by electro-depositing coat-
formed in the same manner as in Example 1. ing. 

Thereafter, the same conductive film 3 as in Eaxam-
ple 5 was formed in the same manner as in Example 5. 

Then, the same insulating film 5 as in Example 11 was 40 film, 
formed in the same manner as in Example 11, and finally 
the coatings were cured in the same manner as in Exam
ple 11. A circuit substrate of the present invention was 
thus obtained. 

EXAMPLE 15 

2. A circuit substrate according to claim 1, wherein 
said conductive film is covered with a second insulating 

3. A circuit substrate according to claim 2, wherein 
said second insulating film is formed by electro-deposi
tion coating. 

4. A circuit substrate according to claim 1, wherein 
Physical properties (adhesion, resistance to acids, 45 said first insulating film comprises a ceramic powder. 

5. A circuit substrate according to claim 3, wherein 
said second insulating film comprises a ceramic powder. 

6. A circuit substrate according to claim 1, wherein 
said conductive film comprises a conductive powder. 

7. A circuit substrate according to claim 6, wherein 
said conductive powder comprises a material selected 
from the group consisting of a metallized ceramic pow
der and a metallized natural mica powder. 

8. A circuit substrate according to claim 6, wherein 

resistance to alkalis, resistance to flame, hardness, and 
resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 
effect of the resulting circuit substrate were evaluated 
or measured in the same manner as in Example 11. As a 50 
result, the same good results as in Example 11 were 
obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thick- 55 said conductive powder comprises a mixture selected 

from the group consisting of a metallized ceramic pow
der and a metallized natural mica powder and a material 
selected from the group consisting of a metallized resin 
powder and a metal powder. 

9. A circuit substrate according to claim 1 wherein a 
second insulating film is provided to cover said conduc
tive film, and said first insulating film, said conductive 
film and said second insulating film are all formed by 
electro-deposition coating. 

10. A process for producing a circuit substrate, com
prising a first step of forming on a substrate a circuit 
pattern comprising a conductor wire, a second step of 
porviding a first insulating film to cover the circuit 

nesses. 

EXAMPLE 16 
A circuit substrate of the present invention was pre

pared in the same manner as in Example 12 except that 60 
10 parts by weight of the nickel-coated alumina powder 
used for the conductive film 3 in Example 12 was re
placed with 5 parts by weight of a silver powder with 
an average particle diameter of 0.02 p.m. 

Physical properties (adhesion, resistance to acids, 65 
resistance to alkalis, resistance to flame, hardness, and 
resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 
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powder is incorporated into said electro-deposition 
coating composition to form the conductive film. 

15. A process for producing a circuit substrate ac
cording to claim 14, wherein said conductive powder 
comprises a material selected from the group consisting 
of a metallized ceramic powder and a metallized natural 
mica powder. 

16. A process for producing a circuit substrate ac
cording to claim 14, wherein said conductive powder 

cording to claim 10, wherein the step of forming said JO comprises a mixture selected from the group consisting 
conductive film is followed by a fourth step of provid- of a metallized ceramic powder and a metallized natural 
ing a second insulating film to cover the conductive mica powder and a material selected from the group 

consisting of metallized resin powder and a metal pow
der. 

pattern, and a third step of providing a conductive film 
to cover the first insulating film, wherein said second 
step and said third step each comprises an electro-depo
sition coating, said electro-deposition coating being 
carried out by immersing said substrate in an electro- 5 

deposition coating composition, and setting the conduc
tor wire as an electrode. 

11. A process for producing a circuit substrate ac-

film. 
12. A process for producing a circuit substrate ac

cording to claim 11, wherein said fourth step comprises 
an elector-deposition coating. 

13. A process for producing a circuit substrate ac
cording to claim 10, wherein said second step comprises 
said electro-deposition coating, and wherein a ceramic 
powder is incorporated into said elecro-deposition coat
ing composition to form the first insulating film. 

14. A process for producing a circuit substrate ac
cording to claim 10, wherein third step comprises said 
electro-deposition coating and wherein a conductive 25 

17. A process for producing a circuit substrate ac
cording to cliam 10, wherein said fourth step comprises 
said electro-depositing coating, and wherein a ceramic 
powder is incorporated into said electro-deposition 
coating composition to form the second insulating film. 

18. A process for producing a circuit substrate ac
cording to claim 10, wherein a fourth step is provided to 
form a second insulating film that covers the conductive 
film, and wherein said second step, said third step and 
said fourth step each comprises an electro-deposition. 

* * * * * 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

Page 1 of 2 5,158,657 
October 27, 1992 
SUSUMU KADOKURA 

PATENT NO. 
DATED 
INVENTOR{S) 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

COLUMN 1 

This--. "a -this" should read --a circuit, 
"can" should read —that can--. 

Line 35, 
Line 55, 

COLUMN 4 

"deposition" (second occurrence) should be deleted. Line 48, 

"electo-deposition" should read 
--electro-deposition--. 

Line 47, 

COLUMN 16 

"1.0 82 m" should read —1.0 v11"---Line 41, 

COLUMN 17 

"5.6" should read —5.0--. Line 15, 

COLUMN 18 

"1 wherein" should read --1, wherein--, 
"porviding" should read —providing—. 

Line 60, 
Line 68, 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

Page 2 of 2 PATENT NO. : 5,158,657 
: October 27, 1992 

INVENTOR{S) : SUSUMU KADOKURA 
DATED 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

COLUMN 19 

"elector-deposition" should read 
--electro-deposi-tion--. 
"elecro-deposition" should read 
--electro-deposition--. 
"wherein third" should read --wherein said third--. 

Line 16, 

Line 20, 

Line 24, 

Signed and Sealed this 

Thirtieth Day of November, 1993 

Attest: 

BRUCE LEHMAN 

Attesting Officer Commissioner of Patents and Trademarks 
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Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 1 of 77 

IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF DELAWARE 

LG DISPLAY CO., LTD., 

Plaintiff, 

Civil Action No. 06-726-JJF v. 

AU OPTRONICS CORPORATION; 
AU OPTRONICS CORPORATION 
AMERICA; 
OPTOELECTRONICS CORPORATION; 
and CHI MEI OPTOELECTRONICS 
USA, 

CHI MEI 

INC. 

Defendants. 

AU OPTRONICS CORPORATION 

Plaintiff 

Civil Action No. 07-357-JJF V . 

LG DISPLAY CO., LTD. and 
LG DISPLAY AMERICA, INC., 

Gaspare J. Bono, Esquire; R. Tyler Goodwyn, IV, Esquire; Lora A. 
Brzezynski, Esquire and Cass W. Christenson, Esquire of MCKENNA 
LONG & ALDRIDGE LLP, Washington, D.C. 
Richard D. Kirk, Esquire; Ashley B. Stitzer, Esquire and Stephen 
B. Brauerman, Esquire of BAYARD P.A., Wilmington, Delaware. 

Attorneys for LG Display Co., Ltd and LG Display America, Inc. 

Vincent K. Yip, Esquire; Peter J. Wied, Esquire and Terry D. 
Garnett, Esquire of PAUL HASTINGS JANOFSKY & WALKER LLP, Los 
Angeles, California. 
Ron E. Shulman, Esquire and Julie M. Holloway, Esquire of WILSON 
SONSINI GOODRICH & ROSATI, Palo Alto, California. 
M. Craig Tyler, Esquire and Brian D. Range, Esquire of WILSON 
SONSINI GOODRICH & ROSATI, Austin, Texas. 
Richard H. Morse, Esquire; John W. Shaw, Esquire; Karen L. 
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Pascale, Esquire and Andrew A. Lundgren, Esquire of YOUNG CONAWAY 
STARGATT & TAYLOR LLP, Wilmington, Delaware. 

Attorneys for AU Optronics Corporation and AU Optronics 
Corporation America. 

O P I N I O N  

if) February ,  2 0 1 0  

Wilmington, Delaware. 

Page 1199 of 1919



Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 3 of 77 

Farnan 

These proceedings involve three related patent infringement 

In the first-filed action, LG cases involving 23 patents. 

("LGD") alleges infringement of nine asserted Display Co., Ltd. 

patents (collectively, the "LGD Patents") against AU Optronics 

Corporation ("AUG") and Chi Mei Optoelectronics Corporation 

("CMO"). AUO and CMO have also brought separate actions against 

("LGD America") alleging LGD and LG Display America, Inc. 

infringement of eight patents asserted by AUO and six patents 

asserted by CMO. 

Proceedings with respect to CMO have been stayed. The Court 

required the parties to reduce the number of patents and claims 

asserted to a total of four patents and seven claims per side.1 

LGD identified the following patents and claims for As a result. 

trial against AUO: U.S. Patent No. 5,019,002 (claim 8); U.S. 

Patent No. 5,825,449 (claims 10 and 11); U.S. Patent No. 

6,815,321 (claims 7, 17 and 19) and U.S. Patent No. 7,218,374 

(claim 9). AUO identified the following four patents and claims 

for trial against LGD and LGD America: U.S. Patent No. 6,778,160 

1 The Court notes that, in contravention of the spirit of 
the Court's order reducing the number of claims to be tried in 
this case, the parties chose to assert several dependent claims. 
In the case of AUO's asserted patents, the assertion of numerous 
dependent claims has expanded the number of claims asserted from 
the seven that the Court ordered as a means of streamlining this 

Similarly, LGD's selection has 
resulted in a total of 11 claims being presented to the Court. 
case to a total of 16 claims. 

1 
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(claims 7 and 16); (claims 1 and 3); U.S. Patent No. 6,689,629 

U.S. Patent No. 7,125,157 (claim 1) and U.S. Patent No. 7,090,506 

(claims 7 and 17). 

A bench trial was held on the claims brought by the parties 

The first phase of trial was and was bifurcated into two phases. 

held from June 2-8, 2009, and addressed AUO's infringement claims 

The second phase of trial was held from June 16-22, against LGD. 

and addressed LGD's infringement claims against AUO. 2009, 

The claims and counterclaims for infringement and 

declaratory judgment in this case arise under the patent laws of 

the United States, Title 35, United States Code. Accordingly, 

the Court has subject matter jurisdiction over this action 

pursuant to 28 U.S.C. §§ 1331, 1338(a), and 2201(a). Personal 

jurisdiction over the parties exists pursuant to 10 Del. C. § 

3104, the Delaware long-arm statute. D.I. 1170 at 12. Likewise, 

§§ 1391(b), venue in this district is appropriate under 2 8 U.S.C. 

(c) and (d) and 1400. Neither jurisdiction nor venue is 

contested by the parties. 

This Memorandum Opinion constitutes the Court's findings of 

fact and conclusions of law on the claims brought by the parties. 

BACKGROUND 

I. The Parties 

LGD, formerly named LG Phillips LCD Co., Ltd., is a Korean 

corporation with a place of business in Korea. D.I. 1170 at Exh. 

2 
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LGD America is a California 1, Stipulated Fact No. 1. 

corporation with a place of business in San Jose, California. 

Id., Stipulated Fact No. 2. LGD and LGD America are collectively 

Id., Stipulated Fact No. 3. referred to as "LGD." 

AU Optronics Corporation {"AUO") is a Taiwanese corporation 

with a place of business located in Taiwan. Id., Stipulated Fact 

AU Optronics Corporation of America ("AUO America") is a No. 5. 

California corporation with a place of business located in Santa 

Clara, California. Id. at Stipulated Fact No. 6. AUO Corp. and 

AUO America are collectively referred to as "AUO." 

The Patents And The Technology Generally II. 

The asserted patents relate to liquid crystal display 

products or methods of producing and assembling such ("LCD"} 

products. Id., Stipulated Fact No. 13. An LCD is a flat panel 

display device that is used to generate images in a variety of 

products, including such devices as computer monitors., television 

screens, notebook computers and mobile phones. Id., Stipulated 

Fact No. 14. 

DISCUSSION 

I. Claim Construction 

The Legal Principles of CIaim Construction A. 

Claim construction is a question of law. Markman v 

We s t vi e w Inst rument s, Inc., s2 P.3d 967, 977-78 (Fed. Cir. 1995), 

aff'd. 517 U.S. 370, 388-90 (1996) . When construing the claims 

3 

Page 1202 of 1919



Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 6 of 77 

a court considers the literal language of the claim of a patent 

the patent specification and the prosecution history. Markman 

52 F.3d at 979. Of these sources, the specification is "always 

highly relevant to the claim construction analysis. Usually it 

it is the single best guide to the meaning of a is dispositive; 

Phillips v. AWH Corporation. 415 F.3d 1303, disputed term." 

1312-17 (Fed. Cir. 2005) (citing Vitronics Corp. v. Conceptronic 

Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996)). However, "[e]ven 

when the specification describes only a single embodiment, the 

claims of the patent will not be read restrictively unless the 

patentee has demonstrated a clear intention to limit the claim 

scope using 'words or expressions of manifest exclusion or 

restriction. Liebel-Flarsheim Co. v. Medrad, Inc. 358 F.3d / // 

906 (Fed. Cir. 2004) (quoting Teleflex. Inc. v. Ficosa N. 898 

Am. Corp.. 299 F.3d 1313, 1327 (Fed. Cir. 2002)). 

A court may consider extrinsic evidence, including expert 

and inventor testimony, dictionaries, and learned treatises, in 

order to assist it in understanding the underlying technology 

the meaning of terms to one skilled in the art and how the 

invention works. Phillips. 415 F.3d at 1318-19; Markman, 52 F.3d 

at 979-80. However, extrinsic evidence is considered less 

reliable and less useful in claim construction than the patent 

and its prosecution history. Phillips. 415 F.3d at 1318-19 

(discussing "flaws" inherent in extrinsic evidence and noting 

4 
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that extrinsic evidence "is unlikely to result in a reliable 

interpretation of a patent claim scope unless considered in the 

context of intrinsic evidence"). 

In addition to these fundamental claim construction 

principles, a court should also interpret the language in a claim 

by applying the ordinary and accustomed meaning of the words in 

Envirotech Corp. v. Al George, Inc the claim. 730 F.2d 753, JL- / 

759 (Fed. Cir, 1984). If the patent inventor clearly supplies a 

different meaning, however, then the claim should be interpreted 

according to the meaning supplied by the inventor. Markman, 52 

(noting that patentee is free to be his own F.3d at 980 

lexicographer, but emphasizing that any special definitions given 

to words must be clearly set forth in patent). If possible. 

claims should be construed to uphold validity. In re Yamamoto, 

740 F.2d 1569, 1571 (Fed. Cir. 1984). 

AUO's Patents JB 

The parties dispute a number of claim terms from the 

The Court has selected for construction those asserted patents, 

terms that appear most pertinent to the disputes and trial 

positions argued by the parties in the post-trial briefing.2 

2 The Court notes that claim construction in this case 
has been a "moving target." The parties have altered definitions 
that were advanced and have offered different terms for 
construction at different times during this litigation. In 
addition, the post-trial briefing between the parties is 
inconsistent as to which terms are genuinely in dispute. For 
example, disputed terms are identified in the post-trial briefing 
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U.S. Patent 'No. 6,778,160 (the "1 160 patent") 1 . 

AUO asserts claims 1 and 3 of the *160 patent. Claim 3 is a 

dependent claim that stems from claim 2. Accordingly, the 

relevant claims of the *160 patent are provided below, in full: 

A liquid crystal display, comprising: an input 
logic for inputting a video signal from a host; a 
storage for storing the previous brightness level of 
the video signal input through said input logic,- a 
determinator for determining an output brightness level 
based on the previous brightness level stored in said 
storage and the next brightness level o£ the next video 
signal input to said input logic so as to make a time 
integration quantity of a brightness change 
substantially equal to an ideal quantity of light in. a 
stationary state with respect to the next brightness 
level; and a driver for driving an image displaying 
liquid crystal cell based on said outpiit brightness 
level determined by said determination logic. 

The liquid crystal display according to claim 1, 
wherein said determinator comprising a table for 
storing a brightness level determined by the 
characteristic of a liquid crystal cell according to a 
relation between the previous brightness level and the 
next brightness level, and determining the output 
brightness level by inodifying said next brightness 
level based on the brightness level read from said 
table. 

The liquid crystal display according to claim 2, 
wherein; said video signal input through said input 
logic comprises a plurality of color signals; and said 
table in said determinator is provided for each of said 
color signals. 

3. 

in claim construction sections, and later, additional terms 
appear to be added for construction in the infringement sections 
of the briefs. The parties' inability to agree on the central 
terms for dispute and succinctly state their positions in a 
parallel format has enhanced the difficulty of this case. 

6 
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The parties agree that one of ordinary skill in the art with 

'160 patent at the time of its filing is a person respect to the 

with at least a bachelor's degree in electrical engineering and 

several years experience working with liquid crystal displays, or 

the equivalent combined education and work experience. D.I. 1388 

1383 at K 122. at f 3 89; D.I. 

a storage for storing the previous 
brightness level 

The parties agree that the term "storage" refers to a 

D.I. 1388 at f 390; D.I. 1387 at 23. The parties "memory." 

dispute the meaning of "brightness level." LGD contends that 

"brightness level" means a "gray scale value or luminance value" 

and proposes that the phrase "a storage for storing the previous 

brightness level" be defined as "memory that temporarily holds 

the brightness level of the video signal received from the host 

Id. at f through input logic for the previous time increment." 

AUO contends that the term "brightness level means "a level 394 . 

of intensity of light," and therefore, the term "a storage for 

storing the previous brightness level" should be defined as 

"memory for storing a previous level of light intensity of a 

video signal input through input logic." D.I. 376 at Exh. M-2. 

After reviewing the claim language in light of the 

specification, the Court concludes that "brightness level" means 

a "level of intensity of light." This construction is consistent 

with the specification which explains that brightness "should be 

7 
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AUO-5 ('ISO considered in terms of the quantity of light." 

While it is true that the patent) at col. 8, 11. 32-35. 

specification suggests that a "brightness level can be 

represented as a target brightness by a gray scale," the Court 

does not read the specification to limit the representation of a 

video signal's brightness level to "gray scale values." Id. at 

col. 3, 1. 67. 

determinator for determining an output 
brightness level 
b. 

AUO contends that this term means "logic, such as a 

circuitry, for determining an output brightness value. D.I. 376 

LCD contends that this phrase should be defined as at Exh. M—3. 

"circuit or logic that determines the output brightness level by 

applying an offset to the next brightness level that is 

predetermined based on a difference in quantity of light between 

the actual and ideal response characteristics of the liquid 

D.I. 1388 at f 395. crystal cell. 

The parties are in agreement that this term refers to logic 

or circuitry. Their disagreement arises from LGD's additional 

limitations which purport to limit the manner in which the 

determinator determines the output brightness. The Court has 

reviewed the claim language in light of the specification, and 

concludes that such additional limitations are not required. 

Accordingly, the Court adopts AUO's proposed construction of the 

phrase "determinator for determining an output brightness level" 

8 
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as "logic, such as a circuitry, for determining an output. 

brightness value," 

so as to make a time integration quantity of 
a brightness change substantially equal to an 
ideal quantity of light in a stationary state 
with respect to the next brightness level 

substantially equal 

AUG contends that the term "substantially equal" should be 

construed in accordance with its plain meaning such that 

means "a level that is not completely the "substantially equal" 

same but can be accepted as a substantially equal level." LGD 

contends that the phrase "substantially equal" is indefinite, or 

should be construed as "a level which is not in the alternative, 

completely the same but can be accepted as a substantially 

equivalent level, and includes a level which is closer to an 

ideal quantity of light than [sic] no preventive measures are 

taken." D.I. 1388 at 101. 

The Court concludes that the term "substantially equal" is 

not indefinite and should be defined as AUO proposes. This 

construction is consistent with the plain meaning of the term and 

the specification, which explains that the "representation 

'substantially equal level' refers to a level which is not 

completely the same but can be accepted as a substantially 

%160 patent, col. 4, 11. 56-58; col. 9, 11. equivalent level." 

(referring to Fig. 6 and the desire to obtain a "quantity 19-23 

of light (S") . . . which is approximately the same as the 

9 
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quantity of light (S) . . . [from an LC with] ideal response 

characteristic[s] (S".S)"; col. 8, 11. 45-47 (quantity of light 

In the Court's is "almost the same as" that of an ideal LC). 

view, LCD's construction, improperly imports limitations from the 

preferred embodiment into the claims. 

time integration quantity of a 
brightness change/ideal quantity 
of light in a stationary state 

2 . 

AUG contends that the term "time integration quantity of a 

brightness change" means "a quantity of light equal to the actual 

brightness level output through a liquid crystal, summed over the 

rise and fall response time of the liquid crystal." D.I. 376 at 

According to AUG, the plain meaning of "integration, in M- 13 . 

this context, is summing a change value (here, brightness level) 

over a period of time (here, the response time of the crystal)." 

AUG also contends that the term "ideal quantity of light in Id. 

a stationary state" refers to the "quantity of light emitted by a 

pixel during one time increment in which the pixel is in a non 

changing state." Id. 

LCD contends that these terms are indefinite. In the 

alternative, LCD appears to conflate the terms and offer a 

combined definition as follows: "quantity of light based on the 

actual response characteristic of the liquid crystal cell when 

the liquid crystal cell is provided with the next brightness 

level during the next time increment and the previous brightness 

10 
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level before and after the next time increment." D.I. 376 at 

Exh. M—13. 

After reviewing the claim language in light of the 

specification, the Court concludes that the terms are not 

indefinite and will adopt AUO's proposed construction of these 

The specification explains that the "[q]uantity of light terms. 

can be considered as a time integration quantity of a brightness 

The specification 'ISC patent, col. 4, 11, b3-57. change." 

further explains that "brightness of a pixel to the human eye . . 

. should be considered in terms of the quantity of light, that is 

brightness change integrated with respect to time," Id. col. 8, 

In the Court's view. this supports AUO's position 11. 30-34 . 

that the "time integration quantity of a brightness change" is 

the quantity of light that is emitted due to the change in 

brightness. LCD's proposed construction adds limitations that 

are not supported by the specification. 

Likewise, the Court will adopt AUO's proposed construction 

of the term "ideal quantity of light in a stationary state." The 

specification teaches, by way of example, that an ideal quantity 

of light is that quantity of light output by an ideal LC over one 

Id.. col. 4, 11. 42-47, Fig. 4. time increment. However, an 

ideal LC does not exist, id. at col. 8, 11. 63-65, and the 

specification's example teaches that the ideal quantity of light 

from a conventional LC is that quantity of light emitted from the 

11 
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LC during one time increment when the brightness is constant, 

Id. col. 8, 11. 37-39 (when the meaning the image is stationary. 

particular pixel or LC is driven at a target brightness for an 

the pixel or LC may be described as being entire time increment, 

in a non-changing or "stationary state"). As with LCD's previous 

construction, its proposed construction of "ideal quantity of 

light in a stationary state" adds limitations that are not 

supported by the specification. 

U.S. Patent No. 6,689,629 (the "'629 patent") 

AUG asserts claims 7 and 16 against LCD. Claim 7 is a 

dependent claim which depends upon claim 4. Claim 4, in turn 

depends upon claim 2, and claim 2, depends on claim 1. 

Similarly, Claim 16 is a dependent claim which depends on 

claim 13. Claim 13 in turn depends on claim 11. Claim 11 

depends on claim 10, and claim 10 depends on independent claim 9. 

Accordingly, the relevant claims of the '629 patent are 

provided below in full: 

1. An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 
a plurality of wiring arranged on the insulating 
substrate, each wiring having a first end, the wiring 
in communication with at least one of the transistors 
in the thin film array; 

connections pads, 
first end of at most one of the plurality of wirings; 

each connection pad contacting the 

pixel electrodes, and 

12 
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dummy conductive patterns, the dummy patterns 
comprising at least about 30% of the area of the 
insulating substrate, the dummy conductive patterns 
situated between the connection pads and the pixel 
electrodes such that the dummy patterns are not in 
contact with any of the wiring. 

The array substrate for display according to claim 
1 wherein at least one of the wirings comprises at 
least an upper layer and a lower layer of conductive 
materials. 

4. The array substrate for display according to claim 
2 wherein the upper layer wiring material is selected 
from the group consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof. 

The array substrate for display according to claim 
4 wherein the upper layer wiring material is selected 
such that the upper layer wiring material does not 
become insoluble in an acid or alkaline etchant. 

9. A method for forming an array substrate for display 
comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array formed on the 
insulating substrate, each wiring having a first end 
the wiring in communication with at least on of the 
transistors in the thin film array; 

forming connections pads 
contacting the first end of at most one of the 
plurality of wirings; 

each connection pad 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive 
patterns comprising at least about 30% of the area of 
the insulating substrate, the dummy patterns situated 
between the connection pads and the pixel electrodes 
such that the dummy patters are not in contact with any 
of the wiring. 

13 
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10. The method for forming an array substrate for 
display according to claim S wherein at least one of 
the wirings comprises at least an upper layer and a 
lower layer of conductive materials. 

11. The method for forming an array substrate for 
display according to claim 10 wherein the lower layer 
wiring materials is selected from the group consisting 
of aluminum and aluminum alloys. 

13. The method for forming an array substrate for 
display according to claim 11 wherein the upper layer 
wiring material is selected from the group consisting 
of molybdenum, chromium, tantalum, titanium and allays 
thereof. 

The method for forming an array substrate for 16 . 
display according to claim 13 wherein the upper layer 
wiring material is selected such that the uppex^ layer 
wiring material does not become insoluble in an acid or 
alkaline etchant. 

The parties agree that one of ordinary skill in the art with 

respect to the *629 patent would be a person with at least a 

Bachelor's degree in chemical or electrical engineering, 

chemistry, or physics with 2 or more years experience working 

with liquid crystal display fabrication px'ocessing, or the 

equivalent combined education and work experience. D.I. 1383 at 

f 299; D.I. 1388 at 1 132; Tr. 118:3-16 (Silzars). 

dummy conductive patterns a, 

LGD contends that the term 51 dummy conductive patterns" means 

"portions of the layer that do not receive or convey voltages or 

D.I. 1388 at H 133. Refining this construction signals," 

further, LGD contends that this construction requires that the 

dummy patterns do not conduct or convey signals "at least during 

14 
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In this testing or operation of the display." D.I. 1387 at 6. 

regard, LGD further contends that dummy patterns are structures 

that are put into the design of a product to aid in the 

manufacturing of the product, but do not have a function during 

D.I. 1388 at K 136-138. the operation of the display. LGD 

contends that AUO has changed its position on the construction of 

this term, and that this change in position demonstrates that 

AUO's currently proposed definition should not be accepted. 

AUO contends that the term "dummy conductive patterns" 

refers to "one or more metal patterns in the specified region 

that are not in contact with any of the wiring." D.I. 1384 at 

AUO acknowledges that this construction is different than 24 . 

its previously proposed construction which was "a metal pattern 

that does not conduct signals or current used in the operation of 

the display." Id. at 25. However, AUO contends that its 

previous construction was too restrictive. In this regard, AUO 

contends that the wiring recited in the claims connects the 

connection pads to the transistors in the TFT array. AUO 

contends that dummy patterns are not needed for the operation of 

the transistors of the TFT array, and therefore, they "are not in 

contact with any of the wiring" that is "in communication with at 

least one of the transistors in the TFT array." Id., citing '629 

patent, col. 8, 11. 14-19. However, AUO maintains that there is 

nothing in the intrinsic evidence that precludes the dummy 
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conductive patterns from performing some function, such as 

conducting a voltage or signal used in the operation of a 

so long as they are not in contact with the TFT wiring. display, 

AUO points out that even under its prior construction, nothing 

required dummy conductive patterns to be unable to receive any 

voltages or signals, and that the dummy conductive patterns could 

still be connected to a ground or voltage supply. D.I. 1384 at 

24-26. 

As the Federal Circuit has recognized, the Court's task in 

claim construction is not to decide which of the adversaries is 

correct, but to independently determine the meaning of disputed 

claims. Exxon Chem. Patents, Inc. v. Lubrizol Corp., 64 F.3d 

1553, 1556 (Fed. Cir. 1995). For this reason, the Court does not 

take AUO's change in its claim construction position to be 

indicative of the merits of its current argument. 

Reviewing the disputed term in light of the claim language 

and specification, the Court concludes that the term "dummy 

conductive patterns" is properly construed to mean "conductive 

patterns in the specified region that are not in contact with any 

The claim terms expressly state that the dummy of the wiring." 

conductive patterns must comprise "at least about 30% of the 

and "are not in contact with any of the wiring." ' 629 area" 

The Court does not read the patent, col. 8, 11. 13-19, 57-63. 

claims or the specification from precluding the dummy conductive 
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patterns from performing some function, so long as that they are 

Accordingly, the Court not in contact with the TFT wiring. 

concludes that LCD's claim construction and AUO's prior claim 

construction were both too restrictive, and that "dummy conducive 

patterns" are "conductive patterns in the specified region that 

are not in contact with any of the wiring." 

area 

is indefinite because one LCD contends that the term "area" 

of ordinary skill in the art would be unable to unambiguously 

D.I. 1388 at f discern the boundaries of the asserted claims. 

In this regard, LGD contends that there is no 168-170. 

disclosure on how the 30% of the area should be calculated. 

Alternatively, LGD contends that the term "area" refers to 

"material deposited and patterned on a substrate. such as glass. 

Id. at H 171. that covers part of the array substrate surface." 

In response, AUO contends that "area" should be construed 

according to its ordinary meaning as a "specified region." D.I. 

Turning to the context of the claims more 1384 at 23-24. 

specifically, AUO contends that "area" refers to a region of the 

array substrate, specifically a region containing the dummy 

conductive patterns. 

After reviewing the claim language in light of the 

specification, the Court concludes that the term "area" is not 

indefinite and should be construed according to its plain meaning 
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In the Court's view, this is consistent as a "specified region." 

with the specification which explains that the substrate coverage 

"of the dummy conductive patterns themselves [is] 3 0% or more on 

an area of a specified surface." *629 patent, col. 5, 11. 55-61. 

Similarly, the specification explains that "dummy conductive 

patterns are formed on an area of a specified region where the 

dummy conductive patterns are formed." Id., col. 6, 11. 1-6. 

the Court concludes that an "area" is "a specified region," Thus 

more specifically, the region where dummy conductive patterns are 

located. 

a plurality of wiring / each wiring 

LCD contends that the term "each wiring" is indefinite 

because it is unclear as to which wiring the term "each wiring" 

is referring from the plurality of wiring. LCD contends that 

"[t]o the extent the term 'each wiring' can be construed, the 

term 'a plurality of wiring arranged on the insulating substrate 

should be construed to mean 'portions of the layer that convey 

voltages or signals from the connection pads to the thin-film 

D.I. 1407 at H 56. transistors in the pixel array." 

AUO contends that the these terms should be construed in 

accordance with their plain meaning in the context of the claim 

element in which they are used. Thus, AUO contends that "a 

plurality of wiring arranged on the insulating substrate each 

wiring having a first end, the wiring in communication with at 
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least one of the tx-ansistors in the thin film array" means "each 

individual wiring in a plurality of wirings," with the plurality 

of wirings being a plurality of electrical conductors. D.I. 1383 

at H 347, In this regard, AUG points out that the specification 

explains "this connection of 'each wiring' [by] describing 

wirings such as scan lines and signal lines connected with' the 

D.I. 1383 at 1| 344 (citing l629 electrodes of the transistors." 

patent, col. 1, 11. 17-19, col. 4, 11. 49-51, Fig. 2}. 

The Court concludes that the terms "each wiring" and 

"plurality of wiring" as recited in the claim element 3, 

plurality of wiring arranged on the insulating substrate, each 

wiring having a first end, the wiring in communication with at 

least one of the transistors in the thin film array" are not 

indefinite. The Court further concludes that these terms should 

be construed according to their plain meaning in the context of 

such that a plurality of wiring is a plurality of the patent. 

electrical conductors and "each wiring" is "each individual 

wiring in a plurality of wiring," 162 9 patent, col. 8, 1. 6, 11, 

col. 8,- 11. 54-55; Tr. 139:10-140:1 {Silzars} . 

the upper layer wiring material does not 
become insoluble in an acid or alkaline 
etchant 

d. 

Although not identified in the parties' claim construction 

charts, it is apparent from their briefing that disputes exist 

regarding the proper construction and/or application of this 
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phrase. Specifically, AUO contends that the solubility issue in 

claim 7 and 16 must be evaluated in the context of a two layer 

that is a wiring structure having a lower and upper structure 

layer of wiring. D.I. 1384 at 26-27. 

LGD contends that AUO's interpretation of this claim 

improperly imports into the claims limitations contained in the 

specification. In particular, LGD contends that claim 7 and 16 

do not refer to the passivity problem described in the 

specification and contain no limitation that the insolubility of 

the upper layer is during the etching process. D.I. 1406 at 17-

18 . 

After reviewing the claim language in light of the 

specification the Court concludes that the limitation of claim 7 

and 16 must be read in the context of a two layer structure. 

Fuji Photo Film Co., Ltd. v. International Trade Com'n 386 F.3d 

1095 (Fed. Cir. 2004) ("Claims must be read in the context of the 

specification of which they are a part.") This reading is 

consistent with claims 7 and 16 which are dependent upon claims 2 

and 10. Claims 2 and 10 expressly contemplate two layer wiring 

and therefore, the claim language makes it evident, that it is 

within the context of two-layer wiring that solubility must be 

In the Court's view, this is also consistent with the evaluated. 

purpose of the invention which is to prevent the upper layer from 

becoming insoluble during etching of the two-layer wiring. Tr. 
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870:18-871:8, 872:9-13, 873:7-23 (Rubloff); Tr. 13 8 8:20-1391:2 

In this regard, the Court agrees with the testimony (Silzars). 

of Dr. Silzars that whether material would become insoluble if 

dropped by itself in a vat of etchant is irrelevant to the 

Tr. 1388:20-24 (Silzars). context of the claimed invention. 

Accordingly, the Court does not view its construction as 

importing limitations from the specification as LGD contends, but 

as an attempt to view the claim in its proper context. 

U.S. Patent No. 7,125,157 (the "*157 patent") 

AUG asserts independent claim 1 of the v157 patent. In 

full, claim 1 provides: 

A backlight unit for a liquid crystal display, 
comprising: a frame; a first supporting portion, 
disposed on the frame; a second supporting portion, 
further disposed on the frame; and a film comprising a 
first constraining portion and a second constraining 
portion, positioned on the frame by the first 
supporting portion and the second supporting portion 
passing through the first constraining portion and the 
second constraining portion, respectively; when the 
frame is disposed in a first position, the first 
supporting portion partially contacts an inner wall of 
the first constraining portion for positioning the 
film, and the second supporting portion does not 
contact the second constraining portion; and when the 
frame is disposed in a second position, the second 
supporting portion partially contacts an inner wall of 
the second constraining portion for positioning the 
film and the first supporting portion does not contact 
the first constraining portion. 

The parties agree that one of ordinary skill in the art with 

'157 patent at the time of its filing "would be a respect to the 

person with a bachelors degree in mechanical engineering or 
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physics and several years of experience working with aspects of 

the backlight modules for liquid crystal displays or the 

equivalent combined education and work experience." D.I. 1383 at 

1 497; D.I. 1388 at f 678; Tr. 2 07:24-208:12 (Silzars). 

supporting portion 

LGD contends that a "supporting portion" should be construed 

as a projection from the frame. D.I. 376 at Exh. Q-l. AUO 

contends that the "supporting portion" should not be limited to a 

projection, which may be defined to have a specified shape. Id. 

The Court adopts AUO's construction of "supporting portion" 

(including but not as "any structure protruding from the frame. 

limited to a cylinder or a cuboid) intended to support the 

optical film." '157 patent, col. 2, 11. 61-62, col. 3, 11. 4-12, 

col. 4, 11. 17-24, Fig. 2A and 2B; col. 6, 11. 4-8, 31-42 Fig. 3A 

and 3B; Fig. 3C, col. 7, 11. 39-45, Fig. 4A-4D. 

b. constraining portion 

AUO contends that a constraining portion is "any formation 

(including but not limited to a hole or on or in the optical film 

groove) intended to restrict the movement range of the film." 

LGD contends that this term should be D.I. 376 at Exh. Q-2. 

defined as "a passage through the film that has a gap in the 

gravity acting direction after receiving a supporting portion." 

Id. 
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LCD's construction improperly limits In the Court's view, 

the constraining portion "to a passage through the film" and "a 

gap." This is contrary to the specification which expressly 

contemplates that a constraining portion may be a "groove" which 

does not equate with a "gap." v157 patent, col. 2, 11. 27-30, 

63-65, col. 4, 11. 7-16. 

first position / second position 

With respect to the first and second orientations described 

in these terms, LCD argues that the first supporting portion or 

position must be located near an upper edge of the frame. LCD 

and AUG generally agree that the second position is determined by 

reference to the first position, but to the extent LCD's 

construction of the second position depends from its upper frame 

requirement of the first position, AUG contends that LCD's 

construction is incorrect. According to AUG, there is no upper 

edge location requirement and the first position is simply an 

D.I. 1383 at 513-516. initial position. 

The Court agrees with AUG and concludes that no such upper 

edge limitation exists in the claim. In the Court's view, 

adopting LCD's proposal in this regard would improperly limit the 

claims to the preferred embodiments. Liebel-Flarsheim Co. v. 

Medrad. Inc.. 358 F.3d 898, 906 (Fed. Cir. 2004) . Accordingly, 

the Court concludes that a first position means "an initial 

position of a liquid crystal display unit" and a "second 
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position" means "the position determined by reference to the 

angle of rotation between the first and second position." 

d. does not contact 

LGD contends that the phrase "does not contact" means "does 

not touch;" however, LGD further explains that this "requires 

that a supporting portion does not touch a constraining portion 

when in a non-supporting position, including when the film 

expands or contracts due to temperature variation." D.I. 1388 at 

if 681. AUO contends that this phrase should be construed 

according to its plain meaning and should not include any thermal 

expansion and contraction limitations. In this regard, AUO 

points out that such limitations are included in dependent claim 

9, and therefore, the doctrine of claim differentiation should 

preclude claim 1 from being construed to include these additional 

limitations. D.I. 1384 at 40-41; D.I. 1440 at 17. 

Claim differentiation "refers to the presumption that an 

independent claim should not be construed as requiring a 

limitation added by a dependent claim." Curtiss-Wright Control 

Corp. v. Velan. Inc.. 438 F.3d 1374, 1380 (Fed. Cir. 2006). 

However, claim construction positions based on claim 

differentiation are rebuttable, taking a secondary role if an 

alternate construction is dictated by the written description or 

prosecution history. See Regents of the Univ. of Cal. v. 

Dakocvtomation Cal. . Inc.. 517 F.3d 1364, 1375 (Fed. Cir. 2008) . 
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After reviewing the claim language, specification and 

prosecution history, the Court concludes that the term "does not 

according to its contact" should be construed as AUG proposes, 

plain meaning without the additional temperature and thermal 

contraction and expansion limitations from claim 9 that inform 

LGD's proposed claim construction. Claim 9 depends on claim 1 

and adds the limitations that "when the frame is disposed in the 

second position, a first gap is formed between the first 

supporting portion and the first constraining portion, and the 

first gap is an allowance for film expansion or contraction due 

to temperature variation; when the frame is disposed in the first 

position, a second gap is formed between the second supporting 

portion and the second constraining portion, and the second gap 

is an allowance for film expansion or contraction due to 

temperature variation." '157 patent, col. 9, 11. 16-20. During 

prosecution of the application for the '157 patent, the Examiner 

did not require the applicant to combine the elements of claims 1 

and 9 into a single claim, and instead determined that claim 1 

was separately patentable without any of the limitations of claim 

AUO-10 at AUO-LGD 0001333, 0001452, 0001487-88; Tr. 1202:21-

1203:6 (Smith-Gillespie). LGD points out that the embodiments of 

the '157 patent refer to thermal considerations, however 

limitations from the specification should not be read into 

Claim 1 has no limitation relating to thermal expansion claims. 
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or contraction, and the Court is persuaded that, consistent with 

the doctrine of claim differentiation, claim 1 should not be read 

in a manner so as to incorporate the limitations of claim 9. 

U.S. Patent No. 7,090,506 (the "*506 patent") 4 

AUG asserts claim 7 and 17 of the Claim 7 is a '506 patent. 

dependent claim that depends on independent claim 1. Claim 17 is 

also an independent claim. Accordingly, the relevant claims of 

the '506 patent provide, in full: 

1. A signal transmission device, connecting a display 
module and a system, comprising: a first flexible 
printed circuit board, electrically connecting the 
display module and the system and a second flexible 
printed circuit board, electrically connecting the 
display module and the first flexible printed circuit 
board, wherein the first and second flexible printed 
circuit boards are joined by hot bar soldering. 

7. The signal transmission device as claimed in claim 
1, wherein the second flexible printed circuit board 
transmits a light source signal. 

17. A signal transmission device, connecting an display 
module and a system, comprising: a first flexible 
printed circuit board, electrically connecting the 
display module and the system; and a second flexible 
printed circuit board, electrically connecting the 
display module and the first flexible printed circuit 
board, wherein the first flexible printed circuit board 
has a first alignment mark, and the second flexible 
printed circuit board has a second alignment mark 
overlapped with and aligned to the first alignment 
mark. 

The parties agree that a person of ordinary skill in the art 

'506 patent is a person with a bachelors degree in of the 

mechanical engineering or physics and several years of experience 

working with aspects of liquid crystal display, or the equivalent 
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D.I. 1383 at f 571; Tr. combined education and work experience. 

227 :12-20 (Silzars) . 

the first and second flexible printed circuit 
boards are joined by hot bar soldering 

LGD contends that this term describes a process by which the 

circuit boards are joined, and is thus, a process limitation. 

LGD contends that the term "the first and second flexible printed 

circuit boards are joined by hot bar soldering" means 

both flexible printed circuit boards are connected to 
each other by a soldering process where the circuit 
boards are heated with a bar to melt the solder at 
multiple points simultaneously along each circuit board 
while pressure is applied to the connection. 

D.I. 1388 at f 541. 

In response, AUO contends that this term is not a process 

limitation, but a structural limitation. In this regard, AUO 

contends that claim 1 does not include any of the typical 

product-by-process language and is a pure product claim defined 

solely by structural limitations. Thus, AUO contends that 

"joined by hot bar soldering" means "joined by solder material." 

Alternatively, AUO contends that if this term D.I. 1384 at 45. 

is construed as a process limitation. it should be construed as 

the first and second printed circuits made on flexible 
film are joined by a soldering process where the solder 
and flux are applied to the contact area and the 
contact area is heated with a bar to melt the solder. 

AUO contends that LCD's construction is D.I. 376 at Exh. 0-4. 

overly narrow, because hot bar soldering does not require 
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"pressure" beyond that which is necessary to hold the two items 

being soldered together and does not require melting solder at 

"multiple" contact points. 

"Courts must generally take care to avoid reading process 

limitations into an apparatus claim . . . Baldwin Graphic 

Systems, Inc. v. Siebert, Inc., 512 F.3d 1338, 1344 (Fed. Cir. 

"Even where terms are amenable to interpretation as a 2008) . 

procedure of manufacture, apparent 'process' terms should be 

interpreted as structural limitations when used in an adjective 

non-process sense and define a physical characteristic of the 

R2 Medical Svs., Inc. v. Katecho, Inc., 931 F. Supp. apparatus." 

1392, 1425 n.5 (N.D. 111. 1996) (citing 2 Donald S. Chisum, 

Patents § 8.05[5], at 8-96 (1994)); Biacore v. Thermo Bioanalvsis 

Corp., 79 F. Supp. 2d 422, 456 (D. Del. 1999) ("The mere use in a 

claim of structural or characterizing terms derived from 

processes or methods, however, does not prevent a claim from 

being considered a true product claim.") 

Considering the claim language in light of the specification 

and prosecution history, the Court concludes that the limitation 

"joined by hot bar soldering" does not amount to a process 

limitation, but instead describes the structural relationship 

between the first and second flexible printed circuit boards. 

Claim 1 of the '506 patent was distinguished over the prior art 

based on the limitation requiring that solder material join the 
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two flexible printed circuit boards rather than a foldable flat 

cable. AUO-12 at AUO-LGD 1948. Thus, the Court views the 

soldering described in this claim as a structural limitation. 

Accordingly, the Court construes the phrase "first and second 

printed circuit boards are joined by hot bar soldering" to mean 

that the "first and second printed circuit boards are joined by 

// 3 solder material. 

b. alignment mark 

During the claim construction proceedings in this case 

neither party proposed a construction for the term "alignment 

mark." However, it appears that post-trial the parties are now 

disputing the meaning of this term. According to LGD, a person 

of ordinary skill in the art would understand an "alignment mark" 

to "be a distinctive identifying feature that is provided solely 

for positioning of the flexible printed circuit boards during 

D.I. 1388 at H 544. assembly." 

In response, AUO contends that alignment marks can have more 

than one purpose. For example, they can function for both 

3 Even if the Court concludes that this phrase is a 
process limitation, the Court concludes LCD's proposed 
construction is too narrow. In reaching this conclusion, the 
Court credits the testimony of Dr. Silzars regarding the hot bar 
soldering process. Specifically, Dr. Silzars explained that hot 
bar soldering requires applying a hot bar to a solder joint. 
However, this does not require that multiple joints be soldered 
simultaneously, and the Court finds no support for this 
additional limitation in the patent specification or prosecution 
history. Tr. 320:19-322:11, 336:11-18 (Silzars). 
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positioning and bonding. Thus, AUO contends that LCD's 

definition of alignment marks is too restrictive, and "alignment 

marks" should be more broadly defined as patterns used for 

accurate positioning and connection of flexible printed circuit 

D.I. 1383 at nil 657-663; D.I. 1384 at 46 boards. 50 . 

Reviewing this claim term in light of the specification of 

the '506 patent, the Court concludes that AUO's more expansive 

definition is correct. The '506 patent discloses more than one 

type of alignment mark. For example, pad electrodes are 

disclosed on the first and second printed boards in Figure 3a. 

These pad electrodes serve as both alignment marks for 

positioning and as contact pads for bonding or electrically 

joining two flexible printed circuit boards. 506 patent, col. 

2, 11. 26-38. Accordingly, the Court concludes that an alignment 

mark is a pattern used for accurate positioning and connection of 

flexible printed circuit boards. 

II. Direct Infringement 

Applicable Law 

A patent is infringed when a person "without authority 

makes, uses or sells any patented invention, within the United 

States during the term of the patent . . ." 35 U.S.C. § 271 (a) . 

A patent owner may prove infringement under either of two 

literal infringement or the doctrine of equivalents. theories: 

Literal infringement occurs where each element of at least one 
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claim of the patent is found in the alleged infringer's product. 

Panduit Corp. v. Dennison Mfg. Co.. 836 F.2d 1329, 1330 n. 1 

(Fed. Cir. 1987); Robert L. Harmon, Patents and the Federal 

Circuit 195 & n. 31 (3d ed. 1994). 

"The doctrine of equivalents allows the patentee to claim 

those insubstantial alterations that were not captured in 

drafting the original patent claim but which could be created 

through trivial changes." Festo Corp. v. Shoketsu Kinzoku Kogyo 

Kabushiki Co.. 535 U.S. 722, 733 (U.S. 2002) . "An element in the 

accused device is equivalent to a claim limitation if the only 

differences between the two are insubstantial." Honeywell Int11 

v. Hamilton Sundstrand Corp., 370 F.3d 1131, 1139 (Fed. Cir. 

2004) . To prove infringement by the doctrine of equivalents, a 

patentee must provide "particularized testimony and linking 

argument" as to the "insubstantiality of the differences" between 

the claimed invention and the accused product, or with respect to 

the function/way/result test. See Texas Instruments Inc. v. 

Cypress Semiconductor Corp., 90 F.3d 1558, 1567 (Fed. Cir. 1996). 

"[E]vidence and argument on the doctrine of equivalents cannot 

merely be subsumed in plaintiff's case of literal infringement." 

Lear Siegler, Inc. v. Sealv Mattress Co.. 873 F.2d 1422, 1425 

(Fed. Cir. 1989). 

Infringement is a two step inquiry. Step one requires a 

court to construe the disputed terms of the patent at issue. 
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Construction of the claims is a question of law subject to de 

novo review. See Cvbor Corp. v. FAS Techs., 138 F.3d 1448, 1454 

(Fed. Cir. 1998) . Step two requires the fact-finder to compare 

the accused products with the properly construed claims of the 

patent. This second step is a question of fact. See Bai v. L & 

L Wings. Inc.. 160 F.3d 1350, 1353 (Fed. Cir. 1998). The party 

asserting infringement under either the theory of literal 

infringement or the doctrine of equivalents has the burden of 

proof and must meet its burden by a preponderance of the 

evidence. SmithKline Diagnostics, Inc. v. Helena Lab. Corp., 859 

889 (Fed. Cir. 1988) (citations omitted). F.2d 878 

Whether LGD Infringes claims 1 and 3 of AUO's 
Patent 

g ' 160 

After comparing LCD's accused products with claims 1 and 3 

the Court concludes that AUG has established of the '160 patent 

by a preponderance of the evidence that LGD literally infringes 

the '160 patent.4 In reaching this conclusion, the Court credits 

the testimony of Dr. Silzars. 

4 LCD modules that include the New Monde chip are 
representative of the accused products. Tr. 169:6-170:18 
(Silzars); AUO-1553. For purposes of infringement, the Court 
finds that there are no relevant differences between the LGD 
products that Dr. Silzars analyzed. Tr. 169:6-169:11 (Silzars). 
In addition, the accused LGD products that use overdrive are the 
same for purposes of infringement, based on Dr. Silzars' 
examination of the products and his analysis of the specification 
and the testimony of LGD witnesses. Tr. 169:12-23. 
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Claim 1 Preamble: A liquid crystal display, comprising 

LGD does not dispute that this element of the claims is 

present in the accused devices, and the Court finds that LCD's 

accused display modules are liquid crystal displays. AUG- 1 6 4  at 

1/51; AUG-859. 

an input logic for inputting a video signal Claim 1: 
from a host 

Page 1 of the New Monde specification shows that the New 

Monde timing controller chip includes LVDS input logic for 

AUG-165 at 1/51; Tr. inputting a video signal from a host. 

173:19-174:17 (Silzars). All of the timing controllers in the 

accused LGD modules receive an LVDS input through an input logic, 

AUG-1533 ; AUO-135 at 1/46; AUO-160 at 1/36; the LVDS interface. 

AUG 161 at 1/36; AUG 149 at 1/50; AUG 150 at 1/50; AUO-155 at 

2/41; AUG 156 at 2/41; AUO-157 at 1/35; AUO-158 at 1/35; AUO-159 

at 2/41; AUG-137 at 1/48; AUO-138 at 1/48; AUO-145 at 1/45; AUG-

146 at 1/45; AUG-143 at 1/46; AUO-144 at 1/46; AUO-133 at 1/53; 

AUG-134 at 1/53; AUO-167 at 1/51; AUO-168 at 1/51; AUO-151 at 

1/51; AUG-152 at 1/51; AUO-153 at 2/35; AUO-154 at 2/35; AUO-162 

at 2/33; AUO-169 at 1/51; AUO-170 at 1/51; AUO-164 at 1/51; AUO-

165 at 1/51; AUO-139 at 1/45; AUO-140 at 1/45; AUO-131 at 1/44; 

AUO-132 at 1/44; AUO-166 at 2/39; AUO-141 at 1/25; AUO-142 at 

1/25; AUO-147 at 1/47; AUO-148 at 1/47. 
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storage for storing the previous brightness Claim 1: 
level of the video signal input through said input 
logic 

The Court finds that the accused devices meet this claim 

The frame memory is the "storage for storing." The element. 

system block diagram of New Monde includes a "frame memory" 

identified as the "Frame Memory SDRAM" in the System Block 

Diagram and as a Field Store in the Over Driving Scheme Diagram. 

Tr. 177:14-179:7 (Silzars); AUO-164/165 at 1/51 and 4/51. The 

frame memory stores the previous level of light intensity of the 

video signal input through the input logic. The frame memory 

temporarily holds the brightness level of the video signal 

received from the host through input logic for the previous time 

increment. Tr. 178:13-179:7 (Silzars); AUO-165 at 1. Each of 

the timing controller chips analyzed by Dr. Silzars is used in a 

system that includes a similar frame memory SDRAM, also called 

the Field Store in the Over Driving Scheme block diagram. AUO-

1533; AUO-1553; AUO-135 at 1/46 and 4/46; AUO-136 at 1/46 and 

4/46; AUO-160 at 1/36 and 3/36; AUO-161 at 1/36 and 3/36; AUO-149 

at 150 and 4/50; AUO-150 at 1/50 and 4/50; AUO-155 at 2/41; AUO-

156-2/41; AUO-157 at 3/35; AUO-158 at 3/35; AUO-159 at 2/41; AUO-

137 at 1/48 and 4/48; AUO-138 at 1/48 and 4/48; AUO-145 at 1/45 

and 4/45; AUO-146 at 1/45 and 4/45; AUO-143 at 1/46 and 4/46; 

AUO-144 at 1/46 and 4/46; AUO-133 at 3/53 and 4/53; AUO-134 at 

3/53 and 4/53; AUO-167 at 1/51 and 4/51; AUO-168 at 1/51 and 
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4/51; AUO-151 at 1/51 and 4/51; AUO-152 at 4/51; AUO-153 at 2/35; 

AUO-154 at 2/35; AUO-162 at 2/33; AUO-169 at 1/51 and 4/51; AUO-

170 at 1/51 and 4/51; AUO-164 at 1/51 and 4/51; AUO-165 at 1/51 

and 4/51; AUO-139 at 1/45 and 4/45; AUO-140 at 1/45 and 4/45; 

AUO-131 at 3/44 and 4/44; AUO-132 at 3/44 and 4/44; AUO-166 at 

2/39; AUO-141 at 2/25 and 4/25; AUO-142 at 2/25 and 4/25; AUO-147 

at 1/47 and 4/47 and AUO-148 at 1/47 and 4/47. 

LGD contends that the accused products do not meet this 

claim limitation, because the accused timing controllers store 

compressed data that represents a comparison of brightness levels 

to the average grayscale level of a block of liquid crystal 

cells. LGD contends that the compressed data is not actual 

previous brightness levels. nor can it be used to recreate actual 

previous brightness levels. 

the Court finds that LGD's contentions are not However, 

supported by the record. The compressed data is used to recreate 

actual brightness levels. This is supported by LDG's 

presentation, AUO-1538 at page 9, which describes the 

decompressed data as the "reconstructed previous frame." This is 

also supported by the testimony of LGD's witness, Mr. Kim, who 

testified that decompression recovers "the original image or 

close to the original image" and that ideally the decompressed 

data is "identical" to the original data but there may be "some 

small," "acceptable" changes. Tr. 78:5-22 (C.G. Kim); Tr. 
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179:22-181:22 (Silzars). While it is true that the decompressed 

data is not used to actually display the images, it is used to 

which in turn display the image. Thus, look up overdrive values, 

errors in the decompressed data would impact the quality of the 

Tr. 1363:3-1364:9 (Silzars). In sum, the Court displayed image. 

concludes that the timing controllers do store the actual 

previous brightness levels in compressed form, and therefore, the 

Court finds that the accused devices meet the "storage for 

storing the previous brightness level of the video signal input 

through said input logic" claim element. 

a deterxninator for determining an output 
brightness level based on the previous brightness level 
stored in said storage and the next brightness level of 
the next video signal input to said input logic 

Claim 1: 

The Court concludes that the accused devices meet this claim 

limitation, because LGD's timing controller chips include a 

lookup table, which is the determinator for determining an output 

brightness level. The brightness level output by the lookup 

table is based on the previous brightness level, which was stored 

in the frame memory, and the next brightness level. In the 

example of the New Monde lookup table. the brightness level for 

the previous frame and the current frame ranges from 0 to 255. 

Tr. 172:14-173:9 (Silzars); AUO-165 at 26/51. The lookup table 

is used to compare the video information (i.e. the brightness 

level) in the previous frame to the brightness information in the 

current frame and apply a correction. Tr. 171:15-172:13 
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(Silzars); AUO-165 at 4/51. Each of the timing controllers 

analyzed by Dr. Silzars includes a similar lookup table. 

LGD's argument that this claim limitation is not met relates 

to its argument regarding the storage of previous brightness 

levels, which the Court has declined to accept. In addition, LGD 

argues that the timing controllers in the accused products do not 

use "offset" values as required by the limitation "a determinator 

However, the claim for determining an output brightness level." 

terms do not include the term "offset," and the Court is not 

persuaded that an "offset" should be read into the accused 

devices. Accordingly, the Court concludes that the accused 

devices satisfy this claim limitation. 

Claim 1: 
a brightness change substantially equal to an ideal 
quantity of light in a stationary state with respect to 
the next brightness level 

so as to make a time integration quantity of 

The Court concludes that the accused products meet the 

limitations of this claim element. The determinator must provide 

an output brightness level that achieves the claimed results: a 

time integration of a brightness change that is substantially 

equal to an ideal quantity of light. Dr. Silzars tested the 

accused products, measuring the brightness change and noting that 

the brightness change was within 20% of the ideal response. See 

e.g. AUO-1075; Tr. 193:17-195:8; 13 70:23-1372:9 (Silzars). 

LGD contends that Dr. Silzars's test results are inaccurate 

including that Dr. Silzars's calculations for several reasons. 
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did not reflect the "total amount of light" that would be emitted 

from the liquid crystal cell. Based on the Court's claim 

construction, however, the claims do not refer to the total 

amount of light that would be emitted by an ideal liquid crystal 

xather, the claims are directed to the amount of light cell, 

that would be emitted due to the brightness change. Further, the 

Court credits Dr. Silzars's test results, and concludes, based on 

his testimony, that a brightness change within 2 0% is 

substantially equal to an ideal quantity of light in a stationary 

state with respect to the next brightness level. 

LGD's argument that this claim element is not met in the 

accused devices is premised on the notion that "substantially 

equal" should also represent an improvement in the context of the 

"ideal quality of light." However, the Court has not included 

this additional language in its construction of the relevant 

terms, and therefore, the Court concludes that an improvement is 

not necessary to establish this claim element. 

the Court finds that AUO has established by a In sum 

preponderance of the evidence, that the accused LGD products meet 

the elements of claim 1 of the '160 patent. Accordingly, the 

Court concludes that LGD infringes claim 1 of the 160 patent. 
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Claim 2: 
1, wherein said determinator comprising a table for 
storing a brightness level determined by the 
characteristic of a liquid crystal cell according 
to a relation between the previous brightness 
level and the next brightness level, and determining 
the output brightness level by modifying said next 
brightness level based on the brightness level read 
from said table. 

The liquid crystal display according to claim 

The Court concludes that the limitations described in claim 

2 are met in the accused devices. The determinator in LCD's 

timing controller chips comprises a table for storing a 

brightness level. This table is the lookup table, which stores a 

brightness level. Tr. 204:11-16, 172:14-173:18 (Silzars); AUO-

165 at 26/51. The lookup table stores brightness levels that 

vary according to the relation between the previous brightness 

level and the next brightness level. Id. The lookup table 

values are determined by the characteristics of the liquid 

crystal cell. They are determined by trial and error using 

measurements of the response of the liquid crystal cell. A 

person makes the measurements using a photodiode, which measures 

Tr. 79:24-80:24 (C.G. Kim). light, and an oscilloscope. 

The liquid crystal display according to claim 
2, wherein: said video signal input through said input 
logic comprises a plurality of color signals; and 

Claim 3: 

The Court concludes that this claim element is met in the 

accused devices. The video signal input includes a plurality of 

color signals. In particular, the LVDS video signal includes 

three separate colors: red, green and blue. Tr. 204:17-205:4; 
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434:24-435:10 (Silzars); AUO-165 at 1/51. The LVDS receiver*, 

which inputs the LVDS signal, converts the LVDS data stream back 

into 28 bits or RGB, that is red, green and blue data. AUO-165 

at 3/51, 4/51. 

said table in said daterminator is provided Claim 3: 
for each of said color signals. 

The Court concludes that this claim element is also met in 

The lookup table includes three separate the accused devices, 

blue and green data. lookup tables, one each for red 

Specifically, there are three Arithmetic LUTs, or lookup tables, 

The Arithmetic LUTs in the block diagram for the New Monde chip. 

each output 8 bits of red, green and blue, respectively. Tr. 

205:5-10 (Silzars); AUO-165 at 3/51, 14/51; Tr. 958:12-23 

(Sccles). 

the Court concludes that AUG has established by a In sum, 

preponderance of the evidence, that the accused LGD products meet 

the elements of claim 3 of the *157 patent. The LGD LCD modules 

containing the New Monde controller chip include every element of 

Further, the LGD modules containing claim 3 of the *160 patent. 

the New Monde timing controller chip, which infringe claim 1 are 

representative of the accused products containing the timing 

controller chips identified in AUO-1553, the listing of timing 

controller chips analyzed for infringement. Tr. 169:6-23, 170:8-

18 (Silzars). Each of these products therefore also infringes 

claim 3, Accordingly, the Court concludes that LGD infringes 

40 

Page 1239 of 1919



Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 43 of 77 

claim 3 of the 'ISO patent. 

Whether LGD Infringes claims 7 and 16 of AUO's 
Patent 

' 629 c 

AUO's standing to assert the '629 patent 

As a threshold matter, LGD contends that AUO lacks 

constitutional standing to assert the '629 patent against LGD, 

'629 patent at the time this because AUO was not the owner of the 

action was filed. LGD contends that the inventors of the '629 

patent assigned their rights in the patent to IBM Japan, but IBM 

Japan never assigned its rights to International Business 

Machines Corporation (US) ("IBM USA") before IBM USA assigned its 

Thus, LGD contends that the June rights to AUO in June 2005. 

2005 assignment could not have included the '629 patent. In 

addition, LGD contends that AUO cannot cure this standing defect 

through the retroactive application of the Patent Assignment Form 

(LGDTX 931), which purported to filed with the PTO in May 2007 

assign the rights in the '629 patent from the named inventors to 

IBM USA. 

In response, AUO contends that the '629 patent issued naming 

IBM USA as the assignee on the face of the patent, and IBM USA 

received title to the '629 patent through a succession of 

As a result, AUO contends that the June assignment agreements. 

2005 Patent Assignment Agreement, in which IBM USA transferred 

and assigned to AUO "all right, title and interest in and to" 

certain specified patents, including the '629 patent "along with 
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any and all damages for infringement of any of the assigned 

patents before, on and after" June 30, 2005, "and the sole right 

to sue therefor under the assigned patents," was sufficient to 

transfer title of the *629 patent from IBM USA to AUO. 

In a patent case, as in all federal actions, a plaintiff 

must have standing to sue before a claim can be brought. Sicom 

Svs. v. Agilent Techs.. Inc., 427 F.3d 971, 975 (Fed. Cir. 2005). 

The burden to establish standing rests on the party bringing 

suit. Id. 

The assignation on the face of a patent is "not a conclusive 

indication" of patent ownership.5 U.S. Philips Corp. v. Iwasaki 

Elec. Co.. 505 F.3d 1371, 1375 (Fed. Cir. 2007). Rather, the 

plaintiff must demonstrate that it is the owner/patentee. 

assignee, or grantee of the patent-in-suit. See 35 U.S.C. § 281; 

Morrow v. Microsoft Corp.. 499 F.3d 1332, 1339 (Fed. Cir. 2007); 

Fairchild Semiconductor Corp. v. Power Integrations, Inc.. 2007 

U.S. Dist. Lexis 93711, *13-14 (D. Del. 2007). 

5 There is some authority, however, suggesting that the 
ownership data provided on the face of a patent creates a 
presumption of ownership. Arachnid v. Merit Indust.. Inc.. 93 9 
F.2d 1574, 1578 n.2 (Fed. Cir. 1991); Board of Trustees of the 
Leland Stanford Junior Univ. v. Roche Molecular Svs.. Inc.. 487 
F. Supp. 2d 1099, 1111 n.4 (N.D. Cal. 2007). Regardless of 
whether the Court views the naming of IBM USA as the assignee on 
the face of the patent as a presumption of ownership or not, the 
Court concludes that assignment to IBM USA has been demonstrated 
either affirmatively by AUO or by the fact that LCD has not 
overcome the presumption that legal title to the '62 9 patent 
vested in IBM USA as the assignee. 
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On the record presented, the Court concludes that AUO has 

demonstrated by credible chain of title evidence that it is the 

assignee of the l629 patent,6 LGD contends that the inventors 

assigned their rights to the invention claimed in the *629 patent 

to IBM Japan in 2000,- and there was no direct conveyance of 

rights between IBM Japan and IBM USA prior to IBM USA's 

However, LCD's argument ignores the assignment to AUO, 

assignment documents predating 2000. Specifically, IBM USA and 

IBM World Trade ("World Trade") entered into an agreement dated 

January 1, 1963, in which IBM USA acquired any patents that World 

Trade had or thereafter acquired. AUO-302 at IBM 3 00004. 

Thereafter, IBM Japan and World Trade executed two agreements in 

which IBM Japan granted to World trade the right to all of IBM's 

patent applications and patents in countries other than Japan. 

The first agreement dated June 25, 1981, amended a previous 1960 

agreement and provided that IBM Japan grants "to World Trade 

and/or its designees, in respect to inventions owned or 

controlled by IBM Japan, the right in countries other than Japan 

to file or have filed on its behalf or on behalf of such 

designees, and to own such applications for patents and the 

patents issuing thereon AUO-303 at IBM 3 000014-3 00015. 

The 1981 agreement was extended by the December 1990 letter 

15 ijGD's objections to the admission of this evidence are 
addressed by a separately issued Memorandum Opinion and Order. 
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agreement which provided that the 196 0 agreement, as amended. 

would not terminate until December 31, 2000. AUO-3 04. 

The inventors transferred their ownership interests to IBM 

Japan in August 2000, prior to the termination of the 1960 

agreement between IBM Japan and IBM World Trade, as amended by 

Thus, by the 1981 and 1990 agreements. AUG-258, AUO-P-963. 

operation of these agreements and the earlier 1963 agreement 

between World Trade and IBM USA, title of the '629 patent flowed 

from IBM Japan to IBM USA through World Trade's designation of 

Accordingly, the Court concludes that IBM USA as its designee. 

*62 9 patent on the date of its issuance IBM USA held title to the 

and in 2 0 0b when IBM USA assigned the '62 9 patent to AUG, and 

therefore, AUG was the rightful owner of the l62 9 patent at the 

time it commenced this action. 

Infringement of Claim 7 and Claim 16 2 . 

After comparing LGD's accused products with claims 7 and 16 

of AUG's 1629 patent, the Court concludes that ALIO has 

established by a preponderance of the evidence that LGD literally 

infringes the "629 patent. 

Claim 1 Preamble! An array substrate for display 

The Court finds that this claim element is met in the 

accused devices. An array substrate, in the context of liquid 

crystal display modules, is an insulating substrate carrying one 

or more arrays of components such as thin film transistors. 4 629 
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patent, col. 1, 11.8-20; Tr. 142:20-143:3 (Silzars). LGD does 

not appear to object to this characterization of an array 

yet LGD appears to take issue with whether this substrate 

limitation is met in the accused products. In the Court's view 

LCD's argument here is apparently based on semantics rather than 

Based on the representation demonstrated in court on substance. 

by Dr. Silzars the Court finds that the LCD's accused products 

include a substrate made from a layer of glass and an array of 

thin film transistors among the components formed on the glass 

substrate. Tr. 142:11-143:3, 128:11-129:4 (Silzars); AUO-1571. 

Claim 1: 
having an area 

a layer of an insulating substrate, 

The Court concludes that this claim element is met in the 

accused devices. Glass is a suitable insulating material and 

the array substrate of the representative accused product 

includes a layer of glass as the insulating material. LC320W01, 

Tr. 142:11-143:3 (Silzars); Tr. 843:22-845:8 864:16-21 

(Rubloff). In addition, that layer of glass has an area or 

specified region where the dummy conductive patterns are located 

as discussed more fully below. Tr. 143:4-145:5 (Silzars); AUO-

1567 . 

a thin film transistor array formed on 
the insulating substrate 
Claim 1: 

The Court concludes that this element is met in the accused 

devices. LC320W01 includes a thin film transistor array. AUO-

45 

Page 1244 of 1919



Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 48 of 77 

The thin film 1567; AUO-774-1; Tr. 140:16-141:9 (Silzars). 

transistor array is formed on an insulating substrate when 

manufactured. Tr. 140:16-141:9, Tr. 128:11-129:4, 129:13-131:2 

Dr. Rubloff did not dispute Dr. (Silzars); AUO-1568-1574. 

Silzars's testimony that the accused products meet this claim 

element. LGD-1084 at 629-009. 

a plurality of wiring arranged on the 
insulating substrate, each wiring having a first 
end, the wiring in communication with at least one 
of the transistors in the thin film array-

Claim 1: 

The Court concludes that the accused products include a 

plurality of wiring as the Court has construed that term. The 

plurality of wiring in LC320W01 is labeled in AUO-1567. As shown 

the plurality of wiring is formed and arranged on in AUO-1567 

the device's insulating substrate in a fan-out pattern between 

the connection pads and the edge of the thin film transistor 

array. Tr. 125:1-15, 140:11-15 (Silzars); AUO-P-1479-02, AUO-P-

The 1479-39; AUO-P-1479-45; AUO 1568; AUO-1570; AUO-1571. 

plurality of wiring also extends between, on a first end 

connection pads, and on a second end, the thin film transistors 

Tr. 125:1-126:7 (Silzars). of the TFT array. The wiring of the 

LC320W01 communicates with the thin film transistors of the TFT 

array. Tr. 12 5:16-129:4, 139:10-140:15 (Silzars); AUO-1567; AUO-

Dr. Rubloff did not dispute Dr. 1568; AUO-157 0; AUO-1571. 

testimony that this claim element was met in the accused Silzars 

products. LGD-1084 at 629-009. 
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connection pads, each connection pad Claim 1: 
contacting the first end of at most one of the 
plurality of wirings 

LGD does not appear to dispute that this claim element is 

met in the accused devices. The parties agreed that the claim 

term "connection pads" means "conductive patterns on the 

substrate that electrically connect the plurality of wiring to 

circuits located external to the substrate." Tr. 138:5-139:9 

The Court concludes that this claim element is found (Silzars). 

In LC320W01, the connection pads are identified in in LC320W01. 

AUO-1567 and AUO-1568 and are located along at least one edge of 

the insulating substrate of the LC320W01. Tr. 123:19-124:22 

(Silzars). 

Claim 1: pixel electrodes 

LGD does not appear to dispute that this claim element is 

Pixels or picture elements are met in the accused devices. 

included on a thin film transistor array. Tr. 310:5-311:3 

(Rubloff - Phase II). Pixels include pixel electrodes that 

operate to al low the passage of  l ight .  Tr.  310:5-311:3 (Rublof f  

Phase II). The Court concludes that pixel electrodes are 

present in the array substrate of the LC320W01. Specifically, 

the LC320W01 includes a plurality of transparent electrodes 

which, in a completed product, store and apply a driving voltage 

to a pixel in an LCD. AUO-1567; Tr. 141:10-142:10 (Silzars). 
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Claim 1: 
patterns comprising at least about 3 0% of the area 
of the insulating substrate, the dummy conductive 
patterns situated between the connection pads and 
the pixel electrodes such that the dummy patterns 
are not in contact with any of the wiring 

dummy conductive patterns, the dummy 

The Court concludes that this claim element is present in 

the accused devices. LGD refers to the accused dummy conductive 

patterns as "line-on-glass" or LOG patterns. Tr. 831:11-832:23 

(Rubloff). These patterns are located near the edge of the 

insulating substrate, between the connection pads and pixel 

electrodes. They are not in contact with any of the wiring. Tr. 

131:3-23, 144:5-145:5, 146:19-22 (Silzars); AUO-1567, AUO-1569. 

These patterns cover more than 50% of the area or specified 

Tr. 146:11-18 (Silzars). region in which they are situated. 

LGD's noninfringement argument regarding this claim element 

is two-fold. First, LGD contends that the accused devices do not 

have "dummy conductive patterns" that are meant to aid during 

etching and do not convey signals. More specifically, LGD's 

argument suggests that after the completed array substrate has 

been combined with a number of components to form a completed LCD 

module there is an indirect connection to the wiring and the 

accused dummy patterns convey signals. LGD's argument, however, 

is based upon claim construction limitations that the Court has 

In addition, the claim language does not prohibit not accepted. 

indirect electrical connection or communication between dummy 

conductive patterns and the wiring. Rather, the claims only 
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require that the dummy conductive patterns do not contact the 

wiring. Furthermore, that the accused dummy patterns may 

transmit signals after the accused array substrates have been 

assembled into an LCD module is not relevant to the claims 

asserted here, because those claims are directed to "an array 

substrate" alone, not an LCD module including an array substrate. 

See e.g.. Gemtron Corp. v. Saint-Gobain Corp.. 572 F.3d 1371, 

(claim directed to a shelf 1377-1379 (Fed. Cir. July 20, 2009) 

required the shelf to have the claimed characteristics before it 

was assembled into a finished product). 

LCD's second argument focuses on the term "area." 

Specifically, LCD contends that any alleged dummy conductive 

patterns in its accused products do not comprise at least about 

30% of the area of the insulating substrate. As with its 

previous argument, however, LGD's argument concerning the term 

"area" depends upon a claim construction which the Court has not 

Further, the Court credits the testimony of Dr. Silzars adopted. 

that the accused dummy conductive patterns in each of the accused 

products covers more than 50% of the region in which they are 

situated. Accordingly, the Court concludes that this claim 

element is met in the accused devices. 
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The array substrate according to claim 1 Claim 2: 
wherein at least one of the wirings comprises at 
least an upper layer and a lower layer of 
conductive materials 

LGD does not appear to dispute that this claimed element is 

present in the accused devices, and the Court finds this claim 

element to be present in LC320W01. The wiring of LC320W01 is 

made from a lower layer of aluminum with neodymium, an aluminum 

Both neodymium and alloy, and an upper layer of molybdenum. 

molybdenum are conductive materials. Tr. 858:4-9 (Rubloff); Tr. 

138:21-139:9, 291:9-15 (Silzars); Tr. 101:16-102:1 (I.D. Song).7 

The array substrate according to claim 2 Claim 4: 
wherein the upper layer wiring material is 
selected from the group consisting of molybdenum, 
chromium, tantalum, titanium, and alloys thereof. 

LGD does not appear to dispute that this claim element is 

present in the accused device, and as discussed above, the Court 

has found that the upper layer wiring material in the accused 

devices is molybdenum. Tr. 291:9-15 (Silzars); Tr. 101:16-102:1 

(I.D. Song). Accordingly, the Court concludes that this claim 

element is met in the accused devices. 

7 Claims 2 and 10 recite the same claim limitation. 
Because the LC320W01 includes the limitation of claim 2, it 
includes the limitation of claim 10. Further, claim 11 requires 
the wiring of the LC32 0W01 to include a lower layer of aluminum 
with neodymium, an aluminum alloy. As explained with respect to 
claim 2, the limitation of claim 11 is met here, as well. 

8 This claim limitation is also asserted in claim 13. 
Because the LC320W01 includes the limitation of claim 4, 
Court concludes is also meets the same limitation as set 
claim 13. 

the 
forth in 
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The array substrate for display-
according to claim 3 wherein the upper layer 
wiring material is selected such that the upper 
layers wiring material does not become insoluble 
in an acid or alkaline etchant. 

Claim 7: 

The Court concludes that the accused devices satisfy this 

In LC320W01, the wiring of the array substrate is claim element. 

Tr. 98:3-8 (I.D. Song). During formed using an acid etchant. 

the wet etching process, the upper layer wiring material is 

etched at a faster rate than the lower layer wiring material. 

Tr. 102:7-13 (I.D. Song); Tr. 14 8:24-149:17 (Silzars). This 

confirms that the upper layer material in the wiring of the 

LC320W01 array substrate remains soluble through the etching 

because if the upper layer of conductive material in the process. 

wiring of the accused products were to become insoluble, the 

etching of the upper layer would have been slowed or stopped 

altogether.9 Tr. 148:24-149:17; Tr. 147:24-148:15 (Silzars). 

Claim 9 Limitations 

Claim 9 corresponds essentially to claim 1. Tr. 826:17-

827:4 (Rubloff). Because the Court has concluded that the 

representative accused product, LC320W01, includes the 

the Court also concludes that it includes limitations of claim 1, 

the limitations of claim 9. 

9 This claim limitation is also asserted in claim 16. 
Because the LC320W01 includes the limitation of claim 7, the 
Court concludes it also meets the same limitation as set forth in 
claim 16. 
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the Court finds that AUO has established by a In sum, 

preponderance of the evidence, that the accused LCD products meet 

the elements of claims 7 and 16 of the *629 patent. Accordingly, 

the Court concludes that LCD infringes claims 7 and 16 of the 

*629 patent. 

Whether LGD Infringes claim 1 of AUO's '157 Patent D. 

After comparing LCD's accused products with claim 1 of the 

the Court concludes that AUO has established by a 1157 patent, 

preponderance of the evidence that LGD directly infringes the 

In reaching this conclusion, the Court credits the 1157 patent. 

testimony of Dr. Silzars. 

Claim 1 Preamble: 
crystal display, comprising 

A backlight unit for a liquid 

LGD does not dispute that this claim element is met in the 

accused products, Tr. 1103:23-1104:14 (Smith-Gillespie), and the 

Court finds the element to be present in the accused devices as 

shown in the engineering drawings of the backlight assembly. 

Claim 1: a frame 

Although LGD's expert witness Mr. Smith-Gillespie initially 

disputed in his expert report that the accused products had a 

frame, LGD did not raise this argument at trial. In any event, 

the Court finds that all of the accused products include a frame. 

The frame is comprised of a metal portion, denoted as a "cover 

bottom" in LGD's engineering drawings and a white "tray," denoted 

as a "supporter side" in LGD's engineering drawings. Tr. 215:13-
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216:3 (Silzars). 

a first supporting portion, disposed on the Claim 1: 
frame 

Claim 1: a second supporting portion, further disposed 
on the frame 

As defined by the Court, a "supporting portion" is "any 

structure protruding from the frame, (including but not limited 

to a cylinder or cuboid) intended to support the optical film." 

The Court finds that all of the accused products meet this 

limitation because they have pins that protrude from two edges of 

the frame. AUO-541-543; Tr. 216:4-217:10 (Silzars). The Court 

further finds that all of the accused products have a first and 

second supporting portion, and it is arbitrary whether the pins 

protruding from the (i) left vertical edge or (ii) the top 

horizontal edge are referred to as the "first" or "second" 

supporting portion. 

a film comprising a first constraining 
portion and a second constraining portion 
Claim 1: 

The Court concludes that the accused products meet this 

claim limitation because they all have optical films with holes 

on two different edges, the top horizontal edge or the left 

vertical side, constituting the first and second constraining 

Tr. 218:13-219:6 (Silzars); 1102:9-1103:4, 1104:15-20 portions. 

(Smith-Gillespie). Consistent with the Court's discussion of the 

first and second orientation above, the determination of which 

holes are the first constraining portion and which holes are the 
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second constraining portion depends upon which set of protrusions 

is deemed the first or second supporting portion. 

a film comprising a first constraining Claim 1: 
portion and a second constraining portion, position on 
the frame by the first supporting portion and the 
second supporting portion passing through the first 
constraining portion and the second constraining 
portion, respectively 

The Court concludes that this element is met in all of the 

The optical film in the accused products is accused products. 

positioned on the frame by having the protrusions on the edge of 

the frame pass through the respective holes in the optical film. 

Tr. 219:19-221:17 (Silzars); AUO 545, 546; Tr. 92:11-94:22 

(Moon); Table 1. 

when the frame is disposed in a first 
the first supporting position partially 

Claim 1: 
position, 
contacts an inner wall of the first constraining 
portion for positioning the film, 
supporting portion does not contact the second 
constraining portion 

and the second 

The Court concludes that each of the accused products has 

the aforementioned element. When the frame is disposed in a 

first position, for example, the landscape orientation, there are 

pins protruding from the top horizontal edge of the frame that 

pass through and support the optical films. In this position, 

the second set of vertical pins on the side edge do not contact 

AUO- 5 6 3; Tr. 222:18-223:3 (Silzars). the holes. This conclusion 

is consistent with Mr. Moon's testimony explaining that LC420WX5 

is designed so that there are gaps on all sides between the pins 
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and the holes in the optical film through which the pins pass. 

As Dr. Silzars explained, the dimensions of Tr. 94:4-22 (Moon). 

the gaps change when the film is disposed in different 

orientations, essentially, the film "floats" within the frame. 

Tr. 223:17-224:6 (Silzars); AUO 563-565, Table 1. 

LGD contends that the accused products do not meet the "does 

not contact" requirement of this claim because there is contact 

when the film expands or contracts due to temperature variations. 

However, Mr. Smith-Gillespie admitted that at room temperature, 

when in a first position of landscape orientation, there is a 

"clearance" between the holes and the pins on the vertical side 

edge. LGD 1090 at LGD 157-030, LGD 157-031; LGD-837; LGD-840; 

Tr. 1109:7-16, 1204:20-23 (Smith Gillespie). LGD contends that 

this evidence is insufficient to establish infringement, because 

"claim 1 requires that thermal expansion and contraction of the 

film be accounted for so that the supporting portions do not 

contact the constraining portions when in a non-supporting 

position during the entire temperature range of the backlight 

D.I. 1407 at 1 233. In this regard, LGD maintains that unit." 

it was unnecessary for the patent to expressly include a specific 

temperature range for the accommodation of film expansion and 

contraction, because " [i]f the thermal expansion and contraction 

requirement applied to an amount less than the entire temperature 

range as suggested by AUO, this requirement would be meaningless 
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because it could read on standard engineering tolerances 

(clearance) or fit clearances." Id. However, the Court has 

concluded that the "does not contact" requirement does not 

include any thermal expansion or contraction limitation and 

neither the patent nor the prosecution history specifies any 

temperatures over which thermal expansion or contraction must be 

accommodated. Accordingly, the Court declines to accept Mr. 

Smith-Gillespie's infringement opinion which is predicated upon a 

claim construction that was not adopted by the Court and 

the Court concludes that the aforementioned claim therefore 

element is met in the accused devices. 

when the frame is disposed in a second 
position, the second supporting portion partially 
contacts an inner wall of the second constraining 
portion for positioning the film, and the first 
supporting portion does not contact the first 
constraining portion 

Claim 1: 

The Court likewise concludes that this element is satisfied 

in all of the accused products. When the frame is disposed in a 

second position, for example moving from the landscape to 

portrait orientation, there are pins protruding from the top 

horizontal edge of the frame that pass through and support the 

optical films while the second set of vertical pins on the side 

edge do not contact the holes. AUO-563. The "does not contact" 

limitation here is satisfied for the same reasons discussed in 

connection with the previous claim element. To the extent that 

"incidental contact" occurs, the Court notes that the patent 

56 

Page 1255 of 1919



Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 59 of 77 

discloses the possibility of "incidental contact," and as Dr. 

Silzars explained, such incidental contact is the nature of what 

is taught in the patent when film is not securely fixed to the 

frame. Tr. 225:8-10; Tr. 224:24-225:1 (Silzars). 

With respect to this and other claim elements, LGD contends 

that not all of its displays are intended to be displayed in both 

landscape and portrait orientation, and therefore, they cannot 

meet claim elements which require orientation in a second 

position. However, the evidence demonstrates that all LGD public 

displays can support viewing in both landscape and portrait 

orientations, AUO-81; Tr. 213:2-24 (Silzars), and the other LGD 

non-public display products are capable of being used in portrait 

orientation at least temporarily, even if LGD does not guarantee 

the quality or lifetime of a non-public display unit used in that 

orientation. Tr. 90:24-91:11, 92:7-10 (Moon). 

the Court finds that AUO has established by a In sum, 

preponderance of the evidence, that the accused LGD products meet 

the elements of claim 1 of the '157 patent. Accordingly, the 

Court concludes that LGD infringes claim 1 of the '157 patent. 

Whether LGD Infringes Claims 7 and 17 of the '506 
Patent 

g 

After comparing LGD's accused products with the claim 7 

and 17 of the '506 patent, the Court concludes that AUO has 

established by a preponderance of the evidence that LGD literally 

infringes the '506 patent. In reaching this conclusion, the 
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Court finds LBQ35Q02 to be representative of the accused 

products. Tr. 228:13-229:3 (Silzars). 

A signal transmission device Claim 1 Preamble: 
connecting a display module and a system 

The Court finds that the accused products include a signal 

transmission device connecting a display and module and a system. 

"The LBG3 5QQ2 is a Color Active Matrix Liquid Crystal Display 

AJO-61 at 4/35 ; AUO-64 at with a white LED backlight assembly." 

4/31; AUG-66 at 4/33. "This LCD employs one interface connection 

for the operation of [the] module, LED B/L [backlight] and TSP 

(touch screen panel) AUO-61 at 6/35. The signals receixred 

over the 60-pin flexible printed circuit board is described in 

AUO-61 at 6/3 5-7/3 5. the pin configuration for the connector. 

a first flexible printed circuit board. Claim X f 
electrically connecting the display module and the 
system and a second flexible printed circuit board, 
electrically connecting the display module and the 
first flexible printed circuit board 

Although AUO advances arguments and terms for claim 

construction related to this claim element LGD does not appear 

Further, it appears to to offer a response to those arguments. 

the Court that LGD does not genuinely dispute the presence of 

this element in the accused devices, but instead focuses its 

argument on evidentiary based objections to the drawings and 

10 specifications used by AUO to support its argument. D.I. 1407 

10 The parties have separately briefed any evidentiary 
objections that were maintained, and the Court has addressed 
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at UU 253-255. The Court finds that this element is met in the 

AUO-1575; Tr. 229:4-232:8 (Silzars); Tr. 86:6-accused products. 

17 (J.D. Kim); AUO-61 at 31/35; AUO-62; AUO-331 through AUO-340; 

AUO-63; AUO-64 at 27/31; AUO-65; AUO-66 at 30/33; AUO-67; AUO-

340; AUO-341; AUO-P-1491; AUO-P-1492; AUO-425; AUO-426. 

wherein the first and second flexible printed 
circuit boards are joined by hot bar soldering 
Claim 1: 

In light of the Court's construction of the phrase, "hot bar 

soldering," the Court concludes that each of the accused products 

meets this claim limitation. The first and second flexible 

printed circuit boards of LB035Q02, which is representative of 

the accused products, are joined by soldering material. Tr. 

233:22-234:5 (Silzars); Tr. 1316:20-1317:23 (J.D. Kim); Tr. 

(Smith-Gillespie); AUO at 16/23, 1120 : 6-1130:6, 1132:8-1133:8 

18/23. 

The signal transmission device as claimed in 
claim 1 wherein the second flexible printed circuit 
board transmits a light source signal 

Claim 7: 

LGD does not appear to dispute that the accused products 

meet this claim limitation and again focuses its argument on 

D.I. 1407 at H 276. certain evidentiary issues. The Court finds 

that this element is met in the accused devices. By way of 

example, the Court points out that LB035Q02 has a white LED 

those objections that were briefed by the parties in their 
evidentiary briefs by separate Memorandum Opinion and Order. 
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(light emitting diode) backlight assembly connected to the main 

or first flexible printed circuit board through an LED flexible 

printed circuit board. Tr. 85:6-11, 87:16-89:2 (J.D. Kim); AUO-

63 . 

A signal transmission device, connecting an 
a first 

Claim 17: 
[sic] display module and a system, comprising: 
flexible printed circuit board, electrically connecting 
the display module and the system; and a second 

flexible printed circuit board, electrically connecting 
the display module and the first flexible printed 
circuit board 

With regard to the above claim element. the Court notes that 

claim 17 is identical to portions of claim 1. For the reasons 

the Court finds that the discussed in the context of claim 1, 

accused products meet these claim elements. 

wherein the first flexible printed circuit 
and the second 

Claim 17: 
board has a first alignment mark, 
flexible printed circuit board has a second alignment 
mark overlapped and aligned to the first alignment mark 

The Court concludes that the accused products meet this 

The accused products include both holes as claim element. 

alignment marks, Tr. 232:9-233:18 (Silzars); Tr. 83:5-85:5, 

86:18-87:5, 1319:5-1320:6 (J.D. Kim); AUO-67 ("4"), and extended 

pad electrodes. Tr. 232:23-233:18, 240:15-241:12 (Silzars). 

Prior to the soldering process, an operator assembling the 

accused product visually observes and aligns the pad electrodes 

of the first and second flexible printed circuit boards. Tr. 

81:20-82:22 (J.D. Kim); Tr. 233:5-13 (Silzars). 
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the Court finds that AUO has established by a In sum. 

preponderance of the evidence, that the accused LCD products meet 

the elements of claims 7 and 17 of the '506 patent. Accordingly, 

the Court concludes that LGD infringes claims 7 and 17 of the 

*506 patent. 

III. Invalidity 

'160 Patent Are Invalid Whether Claims 1 and 3 of the 

Indefiniteness 

LGD contends that claims 1 and 3 of the 'ISO patent are 

invalid because the terms "time integration quantity" and 

"substantially equal" are indefinite. The Court has concluded, 

in the context of its claim construction rulings, that these 

terms are not indefinite. Accordingly, the Court concludes that 

LGD cannot establish invalidity of the '160 patent on the basis 

of indefiniteness. 

Anticipation and/or obviousness in light of the 
Mori, Kido and Johnson references 

LGD contends that claims 1 and 3 of the '160 patent are 

invalid and/or obvious in light of the Mori JP '532 publication 

reference, which is disclosed in the background section of the 

'160 patent, and the Kido and Johnson references. According to 

LGD, Mori discloses a liquid crystal display with a conventional 

overdrive circuit and each of the claimed elements of the '160 

patent. While the Mori reference does not explicitly teach that 

the overdrive circuit is applied to each of red, green and blue 
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signals, LGD contends that it would have been obvious to apply 

the overdrive circuit to each red, green and blue signals, as 

evidenced by the Kido and Okumura references. With respect to 

the Kido and Johnson references, LGD also makes arguments 

independent of the Mori reference, that Kido and Johnson render 

the 'ISO patent invalid as anticipated and/or obvious. 

In response, AUO contends that Mori, Johnson and Kido do not 

mention improving the quantity of light, and that even if one 

uses a conventional prior art overdrive system such as Mori, Kido 

or Johnson that seeks to improve response time. the pixel may 

emit, but will not necessarily emit, a quantity of light that 

approaches the ideal. Thus, AUO maintains that Mori, Johnson and 

Kido do not inherently disclose an output brightness level so as 

to make a time integration quantity of a brightness change 

substantially equal to the ideal. In addition, AUO contends that 

Kido does not disclose "a determinator for determining an output 

brightness level," a "determinator for comprising a table for 

storing brightness level," and a "table in said determinator [] 

provided for each of said color signals." AUO further contends 

that Johnson does not disclose "a determinator for determining an 

output brightness level," and a "determinator for comprising a 

table for storing brightness level." 

After reviewing the prior art references in light of the 

testimony and evidence adduced at trial, the Court concludes that 
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LGD has not established by clear and convincing evidence that the 

Mori, Kido and Johnson references invalidate the "ISO patent. 

The Court is persuaded that none of the cited references disclose 

the time integration quantity of a brightness change that is 

substantially equal to an ideal quantity of light. These 

references do not mention improving the quantity of light, Tr. 

and both experts who testified at trial 1003:6-24 (Eccles) 

agreed that using these prior art systems to improve response 

time does not necessarily result in the pixel emitting a quantity 

of light that is substantially equal to the idea. Tr. 1380:9-23, 

1377:9-23, 1381:8-1382:20 (Silzars); Tr. 1002:2-11; 1025:17-

1026:3 (Eccles); LGD-245 (Mori); LGD-297 (Kido); LGD-318 

(Johnson). 

In addition, the Court concludes that Kido and Johnson do 

not disclose the required determinator and table elements. LGD' s 

Eccles testified that the ROM discussed in Kido is the expert Mr. 

required "table for storing a brightness levels." As Dr. Silzars 

explained, however, the ROM stores coefficient values K1 and K2, 

which are used to create the compensating waveform. These are 

not brightness levels, but abstract mathematical concepts. Tr. 

1384:10-1385:8 (Silzars); LGD-297 (Kido) at col. 7, 11. 61-68, 

col. 9, 11. 27-33; Tr. 1029:23-1032:2 (Eccles). As for the 

Johnson reference, LGD's expert, Mr. Eccles, identified the 

required determinator and table as Table 1 disclosed in Johnson. 
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col, 5, 1. 14. However, LGD-318 (Johnson) at col, 4, 1. 6 

Johnson expressly indicates that the disclosed table pertains to 

voltages. LGD-318 (Johnson) at col. 4, 11. 47-64; Tr. 991:11-

A voltage is not the same as a brightness level. 992 :2 (Eccles) . 

Tr. 1028:19-1029:2 (Eccles). Accordingly, the Court concludes 

11S0 patent is not invalid as anticipated or obvious in that the 

light of Mori, Kido and Johnson, alone or in combination with 

each other. 

Whether Claim 1 of the '157 Patent Is Invalid 

Anticipation by the Shimuzu reference 

LGD contends that claim 1 of the l157 patent is invalid 

because it is anticipated by U.S. Patent No. 7,380,972 issued to 

Shimizu (the "Shimizu reference"). LGD contends that the Shimuzu 

reference qualifies as prior art under Section 102(e) because it 

was filed on August IS, 2003, as FCT Application No. 

PCT/jp03/l0458. LGD further contends that the Shimuzu reference 

discloses each and every limitation of claim 1 of the *157 

patent, 

In response, AUO contends that the Shimizu reference is not 

prior- art to the '157 patent, because the earliest date for which 

the Shimizu patent could be relied upon as prior art is March 11, 

2004, the publication date of PCT Pub. No. WQ2004/020S93. 

Because the 4157 patent was invented by February 6, 2 004 as 

evidenced by the invention disclosure form for the '157 patent, 
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AUO contends that it cannot be invalidated by the Shimizu 

reference» 

Section 102 provides, in pertinent part, that a "person 

shall be entitled to a patent," unless 

(e) the invention was described in . . . (2) a patent 
granted on an application for patent by another filing 
in the United States before the invention by the 
applicant for patent, except that an international 
application filed under the treaty defined in section 
351(a) shall have the effects for the purposes of this 
subsection of an application filed in the United States 
only if the international application designated the 
United States and was published under Article 21(2) of 
such treaty in the English language. 

35 U.S.C. § 102(e) (emphasis added). Article 21 provides that 

"[t]he language . . of the international publication is 

governed by the Regulations," which in turn require that "fi]f 

the international application is published in a language other 

than English, , . . the title of the invention, the abstract and 

any text matter pertaining to the figure or figures accompanying 

the abstract shall be published both in that language and in 

English, D.I. 1403 at Exh. G (Article 21); Exh, H (PCT 

Regulation 48.3 (c)), Thus, the abstract and text relating to the 

figures in the abstract are required to be in English regardless 

of what language the application was published in. 

In this case, only the abstract and characters accompanying 

the figures are in English as required by Article 21, but the 

remaining application, consisting of more than 45 pages, is in 

The biographical data for the international J etP1 ct.ri0 S 0. -
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application confirms that the application was not published in 

English because it states that the "Publication Language" is 

D.I. 14 03, Exh. I. Accordingly, the Court concludes "Japanese." 

that the earliest publication date for the Shimizu reference is 

PCT Pub. No. W02004/020899, which is dated the English document, 

Because the '157 patent was invented before this March 11, 2004. 

the Court concludes that the Shimizu reference is not prior date, 

art, and therefore, LCD cannot establish that the '157 patent was 

invalid as anticipated by the Shimizu reference. 

Obviousness with regard to the Fukayama and 
Sakamoto patents 

LCD contends that either Fukayama alone, or in combination 

with Sakamoto renders claim 1 of the '157 patent obvious. The 

parties' dispute regarding these references primarily centers on 

whether the Fukayama reference, alone or in combination with 

discloses the "does not contact" limitation in the Sakamoto, 

various claim elements of the '157 patent. 

LCD's expert, Mr. Smith Gillespie contends that the "does 

not contact" limitation is met, because Figure 13 of Fukayama 

discloses that the second supporting portion "does not contact" 

the second constraining portion. Specifically, Mr. Smith 

Gillespie relies on the sentence in the Fukayama patent which 

"Although this embodiment is similar to the first explains: 

embodiment, as described in conjunction with Fig. 1, with respect 

to the holding of other sides of the optical sheet OPS and the 
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other constitutions, the columnar member may be replaced with an 

insertion member having a pin shape with a head which is similar 

to the above-mentioned insertion member BT having the pin shape 

with the head which is loosely engaged with a through hole formed 

in the optical sheets," LGD-3 32 at col, 18, 11. 34-43; Tr, 

1121:3-13 (Smith-Gillespie), 

the Court credits the testimony of Dr. Silzars over However, 

the testimony of Mr. Smith Gillespie with respect to this issue-

As Dr. Silzars's explained, "loosely engages" and "does not 

Further, the Fukayama patent contact" are not synonymous terms. 

is directed to the secure holding of optical films. As Figure 1 

the optical film is "firmly fixed" by the use of adhesive shows, 

tape. LGD-332 at Fig. 1, col. 15, 11. 5-7; Tr. 1412:6-16 

{Silzars}. While the "other sides" referred to in the sentence 

relied upon by Mr. Smith-Gillespie may be "loosely engaged," 

there is nothing in that sentence suggesting that the "firmly 

fixed" side may be loosely engaged. 

To the extent rotation of a display device is an issue. the 

Court concludes that Fukayama does not disclose rotation, Tr, 

1224:21-1225:6 {Smith-Gillespie}, and there is no reason to 

combine Fukayama with Sakamoto, which does disclose rotation. 

Tr. 1412:6-8 {Silzars}. Moreover,- the "157 patent acknowledges 

that rotatable LCDs were known in the prior art, and this prior 

art including, Fukayama, was before the Examiner when he 
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concluded that the claims were not obvious in light of Fukayama. 

AUO-09 ('157 patent) at col. 1, 11. 11-12; Tr. 1222:11-1224:9 

(Smith-Gillespie); Tr. 1417:1-13 (Silzars). Accordingly, the 

Court concludes that LGD has not established by clear and 

'157 patent is invalid as obvious in convincing evidence that the 

light of Fukayama, alone or in combination with Sakamoto. 

Whether Claims 7 and 17 of the '506 Patent Are Invalid 

LGD contends that the v506 patent is invalid as anticipated 

or obvious by Hewlett Packard prior art identified as HP iPAQ 

h2210 and h2215. LGD contends that these devices raise an on-

because they have the same design as sale bar to the v506 patent 

tens of thousands of products with the same product numbers sold 

in the United States prior to August 19, 2003. With respect to 

the HP iPAQ h2215 specifically, LGD presents a sales receipt 

which evidences that the device was sold in the United States by 

LGD contends that the '506 patent at least November 22, 2003. 

was not invented until December 16, 2003, and therefore, the HP 

devices constitute prior art. 

In response, AUO contends that the invention date for the 

"506 patent was not December 16, 2 003, but January 15, 2003, and 

the invention was diligently reduced to practice thereafter. 

Although AUO acknowledges that the operative date for an on-sale 

bar is August 19, 2003, one year prior to the filing of its 

United States application on August 19, 2004, AUO contends that 
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there is no evidence that the identified HP products were sold or 

offered for sale prior to August 19, 2003. 

After considering the evidence presented on this issue, the 

Court cannot conclude that LCD has established by clear and 

convincing evidence that the identified HP devices are prior art 

The only concrete that was on sale before August 19, 2003. 

evidence LCD has presented concerning the sale of these specific 

devices is the sales receipt dated November 22, 2003. This 

evidence post-dates the on-sale bar. 

Further, the Court is persuaded that the '506 patent is 

entitled to an invention date of January 15, 2003, and that the 

invention was diligently reduced to practice thereafter. Tr. 

1469:7-1474:24, 1475:1-1479:18, 1484:4-18 (Sung); AUO-1544 to 

Therefore, the AUO-1546; AUO-1611 to AUO-1614; AUO-235; AUO-222. 

Court cannot conclude that the HP devices are prior art that 

anticipated or rendered obvious the invention claimed in the '506 

patent. 

Whether Claims 7 and 16 of the '629 Patent Are Invalid D. 

LGD contends that claims 7 and 16 of the '62 9 patent are 

invalid as anticipated in light of European Patent Publication 

No. 887695 (the "Hirabayashi reference") and invalid as obvious 

in light of U.S. Patent No. 5,850,275 ("Watanabe"). LGD also 

raises an argument concerning the on-sale bar based upon U.S. 

sales of LGD Display's LT060VI and LT071VI. 
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kntieipation/Obviousness in light of Kirabayashi 
and Watanabe 

After considering the evidence presented on this issue, the 

Court cannot conclude that LGD has established by clear and 

convincing evidence that claims 7 and 16 are invalid in light of 

Kirabayashi or Watanabe. To the extent LGD's argument is 

premised on the allegation that Hirabayashi discloses the claimed 

"area," the Court cannot accept LGD's argument because it is 

based upon a claim construction that the Court has not adopted. 

the claims upon which claims 7 and 16 depend require the Further, 

upper layer wiring material to be selected from the group 

consisting of molybdenum, chromium, tantalum, titanium and alloys 

thereof. However, Hirabayashi discloses an upper layer of TiN, 

which is a ceramic compound, not a conductive material or a 

titanium alloy. 

In addition, the Court is persuaded that the claimed 

invention when viewed in the context of the specification must be 

considered from the perspective of a two-layer structure in which 

the upper layer material of the dual-layer wire material does not 

become insoluble in an acid or alkaline etchant. Neither the 

Watanabe nor the Hirabayashi references expressly disclose the 

problem or, or solution to, an upper layer of wiring material of 

a dual-layer wire becoming insoluble in an acid or alkaline 

Indeed, Watanabe discloses only single layer wiring, etchant. 

Tr. 885 -.20-886:2 (Ruhloff) ; Tr. 1403:7-10, 1405:20-1406:23 
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(Silzars), and LGD's expert agreed that the dummy patterns 

disclosed in the Watanabe and Hirabayashi references do not 

necessarily prevent the upper layer material from becoming 

insoluble in an acid or alkaline etchant. Tr. 880:1-881:1, 

885:5-887:5 (Rubloff); Tr. 1.402:3-17 (Silzars). Secatise the 

Hirabayashi and Watanabe references do not expressly or 

inherently disclose use of etchants that will solve the passivity 

problem addressed by claims 7 and 16 of the '629 patent, the 

Court concludes that neither Watanabe nor Hirabayashi render the 

claims of the * 629 patent invalid. 

On-Sale Bar 2 . 

LGD contends that the v629 patent is subject to the on-sale 

bar in light of two LGD products, LT060V1 and LT071V1. The Court 

has considered the evidence presented by LGD in connection with 

its on-sale bar argument, and concludes that LGD cannot establish 

by clear and convincing evidence that the on-sale bar applies to 

First, the Court is not persuaded that LGD has the '52 9 patent. 

presented clear and convincing evidence that these two products 

in fact, on sale more than one year before the application were. 

resulting in the '629 patent was filed. In addition, LGD's 

correlation chart shows mask files associated with the identified 

LGD products which differ from the mask file used by Dr. Rtibloff 

in his analysis of these products. The mask files associated 

with these products confirm that the GDS data for these two 
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products was modified after the priority date of the '629 patent, 

which would not make these patents prior art to the '629 patent. 

However, regardless of which mask filed is used, the Court 

credits the testimony of Dr. Silzars, that none of the mask files 

associated with the identified LGD products include dummy 

conductive patterns that comprise at least 3 0% of the area in 

which they are situated. Tr. 1397:8-16, 13 98:10-1400:13 

(Silzars); AUO-1594. Accordingly, the Court concludes that LGD 

has not established by clear and convincing evidence invalidity 

based upon the on-sale bar. 

IV. Inducement of Infringement 

Applicable Law A 

To establish liability for inducing infringement, a patent 

holder must prove that "there has been direct infringement, and 

second, that the alleged infringer knowingly induced infringement 

and possessed specific intent to encourage another's 

infringement." MEMC Elec. Materials. Inc. v. Mitsubishi 

Materials Silicon Corp.. 420 F.3d 1369, 1378 (Fed. Cir. 2005) 

(quotations omitted). That the defendant merely had knowledge of 

the acts alleged to constitute infringement is not enough. 

Rather, the "plaintiff must establish that the defendant 

possessed specific intent to encourage another's infringement." 

Power Integrations, Inc. v. Fairchild Semiconductor Int'l, Inc., 

589 F. Supp. 2d 505, 511 (D. Del. 2008). In this regard, the 
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plaintiff has the burden of showing that the alleged infringer's 

actions induced infringing acts and that he knew or should have 

known his actions would induce actual infringement. These 

requirements may be shown by direct or circumstantial evidence. 

See Metabolite Labs., Inc. v. Lab, Corp. of Am, Holdings, 370 

F,3d 1354, 1365 (Fed. Cir. 2004). 

Whether AUO Has Established Inducement Of Infringement rs 12 P 

Having concluded that LGD's products directly infringe the 

asserted patents, the Court further concludes that LGD's 

customers, distributors and sales representatives have directly 

The record contains an abundance infringed the asserted patents. 

of evidence in this regard, but by way of example, the Court 

points out Mr. Putnam's unrebutted testimony that LGD sold 

millions of dollars of accused products in the United States. 

Tr. 764;17-765:2 (Putnam); AUO-284. 

In addition, the Court concludes that LGD possessed the 

requisite intent to induce infringement. In this regard, the 

Court finds that LGD actively targets the U.S. inarket and 

encourages its sales representatives and distributors to build 

their U.S. market11 and maintains multiple U.S. locations52, 

u See e.g., AUO-246, AUO-24 7; Tr. 628:8-14, 18-22, 629:3-
19 (Joo Sup Kim); Tr. 490:16-24, 493:16-494:9 (Catalyst/T. 
Griffin}; Tr. 536:22-537:7 (Avnet/S. Gereb); Tr, 548:5-21 
(Dell/S. Peana); AUO-125 at Centric 000165. 

IX See e.g. AUO-819 at AUO-LGD 0013940-41; AUO-27 at 
Catalyst 001044; AUO-119 at AVNETG07S44. 
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employees dedicated to key customers in the U.S. and a vast U.S. 

sales network13, a technical support, warranty and repair service 

for its U.S. customers14 and regular contact and communication 

with its U.S. customers.15 LGD also provided product information 

and marketing materials to its U.S. customers for the purpose of 

encouraging U.S. sales. AUO-249, AUO-306; AUO-596; AUO-31; AUO-

27; AUO-126; Tr. 499:17-503:8 (Catalyst/T. Griffin). In 

addition, the Court finds that the evidence demonstrates that LGD 

touted AUO's patented features to LGD's U.S. customers, and that 

based on the foregoing findings, LGD knew its customers were 

selling the infringing devices in the U.S. Tr. 559:8-12 (Centric 

Sales/Edwards); AUO-126; Tr. 545:20-547:19 (Dell/S. Peana); AUO-

Accordingly, 27 at Catalyst 001064-65; AUO-89 at LGD 190503-05. 

the Court concludes that AUO has established that LGD induces 

infringement of the asserted patents. 

CONCLUSION 

For the reasons discussed, the Court has defined the 

disputed terms in the asserted patents as set forth in this 

See e.g. Tr. 493:1-15 (Griffing/Catalyst); Tr. 610:3-5, 
601:22-603:1 (H. Lee); AUO-228 at LGD 2080258; AUO-27 at Catalyst 
001043, AUO-819, AUO-974, AUO-123, AUO-20. 

13 

See e.g. AUO-33; AUO-255; Tr. 541:20-542:6; AUO-27; 
AUO-70, AUO-71; Tr. 589:16-590:16, 591:22-592:8 (Jacobson/Jabil). 

14 

15 See e.g. AUO-309; AUO-321; AUO-982; AUO-1524; AUO-249; 
AUO-24; Tr. 532:23-533:22 (Avnet/S. Gereb); Tr. 588:10-21 (D. 
Woo/Westinghouse); Tr. 539:24-540:2; AUO-315. 
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In addition, the Court concludes that AUG Memorandum Opinion. 

has established by a preponderance of the evidence that LGD 

literally infringes the patents asserted by AUO in this action, 

and that LGD has not established by clear and convincing evidence 

that the asserted patents are invalid. 

The Court will withhold entry of a Final Judgment Order 

until the Phase II trial is completed. 
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on page 3 of this paper. 
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Remarks/Arguments begin on page 9 of this paper. 

Copies of the cited prior art reference and related judicial decision are attached 

as Exhibits. 
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AMENDMENTS TO THE CLAIMS 

This listing of claims replaces all prior versions, and listings, of claims in the 

application: 

What is claimed is: 

1. (Amended) An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of [wiring] wirings arranged on the insulating substrate, each wiring 

having a first end, the wiring in communication with at least one of the transistors in the 

thin film array, and at least one of the wirings comprises at least an upper layer and a 

lower layer of conductive materials, wherein the upper layer wiring material is selected 

from the group consisting of molybdenum, chromium, tantalum, titanium and alloys 

thereof; 

connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least about 30% 

of the area of the insulating substrate, the dummy conductive patterns situated between 

the connection pads and the pixel electrodes such that the dummy [patters] patterns are 

not in contact with any of the [wiring] wirings. 

2. (Cancelled) 

3. (Amended) The array substrate for display according to claim [2] 1 wherein the lower 

Attorney Docket No.: 67507-008Re-exam 
SF\852986.1 
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layer wiring material is selected from the group consisting of aluminum and aluminum 

alloys. 

4. (Cancelled) 

5. (Original) The array substrate for display according to claim 3 wherein the upper 

layer wiring material is selected from the group consisting of molybdenum, chromium, 

tantalum, titanium and alloys thereof. 

6. (Original) The array substrate for display according to claim 5 wherein the upper 

wiring material is selected from the group consisting of molybdenum and alloys thereof. 

7. (Amended) The array substrate for display according to claim [4] 1 wherein the upper 

layer wiring material is selected such that the upper layer wiring material does not 

become insoluble in an acid or alkaline etchant. 

8. (Original) The array substrate for display according to claim 5 wherein the upper 

layer wiring material is selected such that the upper layer wiring material does not 

become insoluble in an acid or alkaline etchant. 

9. (Amended) A [meted] method for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array and a plurality of wirings [formedl on the 

insulating substrate, each wiring having a first end, the wiring in communication with at 

least [on] one of the transistors in the thin film array, wherein at least one of the wirings 

comprises at least an upper layer and a lower layer of conductive materials, and the 

upper layer wiring material is selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof; 

Attorney Docket No.: 67507-008Re-exam 
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forming connections pads, each connection pad contacting the first end of at 

most one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive patterns 

comprising at least about 30% of the area of the insulating substrate, the dummy 

patterns situated between the connection pads and the pixel electrodes such that the 

dummy patters are not in contact with any of the [wiring] wirings. 

10. (Cancelled) 

11. (Amended) The method for forming an array substrate for display according to 

claim [10] 9 wherein the lower layer wiring materials is selected from the group 

consisting of aluminum and aluminum alloys. 

12. (Cancelled) 

13. (Cancelled) 

14. (Amended) The method for forming an array substrate for display according to 

claim [13] 9 wherein the upper wiring material is selected from the group consisting of 

molybdenum and alloys thereof. 

15. (Amended) The method for forming an array substrate for display according to 

claim [12] 9 wherein the upper layer wiring material is selected such that the upper 

layer wiring material does not become insoluble in an acid or alkaline etchant. 

16. (Amended) The method for forming an array substrate for display according to 

Attorney Docket No.: 67507-008Re-exam 
SF\852986.1 
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claim [13] 9 wherein the upper layer wiring material is selected such that the upper 

layer wiring material does not become insoluble in an acid or alkaline etchant. 

17 (New) An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wirings arranged on the insulating substrate, each wiring having a 

first end, the wiring directly connects with at least one of the transistors in the thin film 

array; 

connections pads, each connection pad contacting the first end of at most one of 

the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least about 30% 

of the area of the insulating substrate, the dummy conductive patterns situated between 

the connection pads and the pixel electrodes such that the dummy patterns are not in 

contact with any of the wirings. 

Attorney Docket No.: 67507-008Re-exam 
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INTERVIEW SUMMARY 

Patentee hereby thanks the Examiners for the personal interview conducted on 

March 24, 2011. Patentee hereby files this written statement for the issues discussed 

during the interview on March 24, 2011. 

Those present at the telephone interview were Examiner Tuan Nguyen, 

Examiner Minh Nguyen, Examiner Lao Sue, and Patentee representative Justin King. 

Patentee detailed the structure and nature of functionality of the claimed 

invention to include a novel combination of various recited limitations; in particular the 

limitation of connection pad in a padding structure and each connection pad contacts the 

first end of the at most one of the plurality of wirings. 

No claim amendment was proposed for this interview. During the interview, 

Patentee explained the invention in regard to both the padding structure and the wiring 

connection to the padding structure. Patentee further discussed with the Office in 

regard limitation mapping in regard that each connection pad contacts the first end of 

the at most one of the plurality of wirings as stated the adapted rejection. Patentee 

explained that since the recited Hirabayashi explicitly discloses that the wires are 

divided into different paths and are intertwined together, Hirabayashi does not disclose 

the recited limitation that each connection pad is connected to the first end of the at 

most one wire. 

The Office remained firm that the cited reference can still read on the recited 

limitation, disregarding that Hirabayashi explicitly discloses that the wires are divided 

into different paths and are intertwined together. The Office stated that Hirabayahsi's 

figure 6 discloses line L splitting into multiple lines LIN; Office stated that the segment 

of line L between connection pad 26 and the splitting point reads on the recited 

limitation of "each connection pad is connected to the first end of the at most one wire". 

Attorney Docket No.: 67507-008Re-exam 
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The Office reported that the response as filed, or an updated response with 

additional amendment(s), would be treated accordingly. Patentee hereby, in view of the 

interview discussion, submits the following supplemental response with additional 

updated and new argument before timely action by the Office. 

Attorney Docket No.: 67507-008Re-exam 
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REMARKS/ARGUMENTS 

Claim Status Summary 

Claims 1-5, 7-13, and 15-16 are is rejected under 35 U.S.C. § 102(b), as being 

anticipated by Hirabayashi. 

Claims 2-8 and 10-16 are is rejected under 35 U.S.C. §103(a), as being 

unpatentable over Hirabayashi in view of the APA. 

Claims 1-5, 7-13, and 15-16 are rejected under 35 U.S.C. §102(b), as being 

anticipated by Zhang. 

Claim 1 is amended to incorporate the limitations which were previously recited 

in the claims 2 and 4. 

Claims 2 and 4 are cancelled in this paper. 

Claim 9 is amended to incorporate the limitations which were previously recited 

in the claim 10 and 12-13. The claim 9 is also amended to correct formality errors from 

the original prosecution. 

Claims 10 and 12-13 are cancelled in this paper. 

New Claim 17 is added in this paper; no new matter is inserted by adding this 

claim. 

Attorney Docket No.: 67507-008Re-exam 
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35 U.S.C. §102(b) and §103(a) Rejection over Hirabayashi 

Claims 1-5, 7-13, and 15-16 are is rejected under 35 U.S.C. § 102(b), as being 

anticipated by Hirabayashi, and claims 2-8 and 10-16 are is rejected under 35 U.S.C. 

§ 103(a), as being unpatentable over Hirabayashi in view of the APA. Patentee 

respectfully disagrees for the reasons discussed below. 

The 35 U.S.C. § 102(b) states the following: 

"A person shall be entitled to a patent unless 

(b) the invention was patented or described in a printed publication in this or a foreign 

country or in public use or on sale in this country, more than one year prior to the date of 

application for patent in the United States" 

As indicated in MPEP 2131, to anticipate a claim, the cited reference must teach 

every element of the claim. "A claim is anticipated only if each and every element as 

set forth in the claim is found, either expressly or inherently described, in a single prior 

art reference." Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631 

(MPEP § 2131). As can be gleaned from the cited case law, the requirement is that 

each element must be either expressly or inherently described. 

The 35 U.S.C. § 103(a) states the following: 

"(a) A patent may not be obtained though the invention is not identically disclosed or described 

as set for the in section 102 of this title, if the differences between the subject matter sought to be 

patented and the prior art are such that the subject matter as a whole would have been obvious at 

the time the invention was made to a person having ordinary skill in the art to which said subject 

matter pertains. Patentability shall not be negatived by the manner in which the invention was 

made." 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

Determining the scope and contents of the prior art. 

Ascertaining the differences between the prior art and the claims at issue. 

Resolving the level of ordinary skill in the pertinent art. 

Considering objective evidence present in the application indicating obviousness or 

nonobviousness. 

3. 
4 
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Patentee respectfully submits that Hirabayashi does not disclose or teach every 

recited limitation in amended claim 1, which incorporates the limitations previously 

recited in claims 2 and 4. The amended claim 1 recites the following limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wirings arranged on the insulating substrate, each wiring 
having a first end, the wiring in communication with at least one of 
the transistors in the thin film array, wherein at least one of the 
wirings comprises at least an upper layer and a lower layer of 
conductive materials, and the upper layer wiring material is 
selected from the group consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof; 

connections pads, each connection pad contacting the first end of at most 
one of the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least 
about 30% of the area of the insulating substrate, the dummy 
conductive patterns situated between the connection pads and the 
pixel electrodes such that the dummy patterns are not in contact 
with any of the wirings." 

Hirabayashi Does Not Disclose the Recited Upper Layer Wiring Material in 

Claim 1 

Patentee respectfully submits that Hirabayashi does not disclose or teach the 

recited plurality of wiring comprising an upper layer and a lower layer, and the upper 

layer is selected from the group consisting of molybdenum, chromium, tantalum, 

titanium and alloys thereof. The limitation was previously recited in the claims 2 and 4. 

In particular, Patentee respectfully submits that the cited Hirabayashi does not disclose 
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the recited conductive material selected from the group consisting of molybdenum, 

chromium, tantalum, titanium and alloys thereof. 

The Office stated that Hirabayashi's column 16, lines 19-22 discloses that the 

wiring can comprise at least an upper layer and a lower layer of conductive materials 

wherein the lower layer is aluminum and the upper layer is titanium nitride (Office 

Action, page 4, last paragraph); the Office alleged that Hirabayashi discloses the recited 

multi-layer wires with conductive materials by mapping Hirabayashi's upper titanium 

nitride layer as the recited upper layer and Hirabayashi's aluminum layer as the recited 

lower layer. Patentee respectfully disagrees that such structure reads on the recited 

limitation in claim 1. 

Hirabayashi discloses an electro-optical device substrate. Hirabayashi discloses 

that a first metal layer forms the source electrode wiring 7a and relay wiring 10 with a 

quadruple-layer structure of Ti/TiN/Al/TiN in that order from the bottom (Hirabayashi, 

column 16, lines 19-22, figure 3). Hirabayashi essentially discloses a wire structure 

with a lower titanium layer covered by a layer of titanium nitride, and an upper 

aluminum layer covered by another layer of titanium nitride. 

Patentee respectfully submits that although the cited reference Hirabayashi 

discloses multiple layers, Hirabayashi does not disclose a multi-layer wire having an 

upper layer selected from the group of conductive material consisting of molybdenum, 

chromium, tantalum, titanium, and alloys. Patentee respectfully submits that, not only 

the titanium nitride is not one of the listed conductive materials, the titanium nitride is 

not a conductive material at all. Patentee respectfully submits that the titanium nitride 

is not an alloy mixture, it is a non-conductive ceramic compound. 

As defined in the chemistry field, and also explicitly taught in the college 

textbook "The Science and Design of Engineering Material" by Schaffer, the ceramic 

compounds are known as poor conductors of electricity due to the nature of ionic and/or 
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covalent bonding; such that they are frequently used as insulatorsi. Further support can 

be found in the U.S. Patent No. 5,158,657 issued to Kadokura, which Kadokura 

discloses a circuit substrate using the titanium nitride as an insulating film on the top of 

the conductive wire (Kadokura, abstract and column 3, last paragraph). Thus, Patentee 

respectfully submits that since the titanium nitride is known to be used as a insulator, 

then it cannot be considered as a conductive material; and since titanium nitride is not a 

conductive material, Hirabayashi's multi-layer wire cannot read on the recited 

limitation which explicitly recites that "an upper layer and a lower layer of conductive 

materials." 

In addition, in a related judicial proceeding between the opposing party and the 

patentee, LG Display Co. LTD vs. AU Optronics Corporation, the court has explicitly 

held that Hirabayashi does not anticipate the instant patent, and stated that . .the 

instant patent's claim requires the upper layer wiring material to be selected from the 

group consisting of molybdenum, chromium, tantalum, titanium and alloys thereof. 

However Hirabayashi discloses an upper layer of TiN, which is a ceramic compound, 

not a conductive material or a titanium alloy" (District Court opinion, page 70, 1st 

paragraph, lines 9-13). 

Hirabayashi's titanium nitride layer is not one of the materials listed in the claim 

limitation. In particular, Hirabayashi's titanium nitride layer is neither the recited 

titanium nor an alloy thereof. Patentee further submits that Hirabayashi's titanium 

nitride cannot even be considered as equivalent to any of the recited materials since it is 

not a conductive material. Therefore, for the reason discussed above, Patentee 

respectfully submits that the cited reference Hirabayashi does not disclose every recited 

limitation in the amended claim 1 as required under 35 USC 102(b) or 35 USC 103(a); 

hence, Patentee respectfully requests the Office to withdraw the rejection over claim 1 

accordingly, and to issue favorable re-consideration. 

1 Schaffer et al., "The Science and Design of Engineering Material", International Student Edition. 
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Claims 2-6 

Claims 2 and 4 are now cancelled and the limitations previously recited in 

claims 2 and 4 are now inserted in the claim 1. The claims 3 and 5 depend on claim 1; 

thus they incorporate every recited limitation in claim 1. For the reasons stated above, 

the claims 3 and 5 are not anticipated by Hirabayashi, and Patentee respectfully requests 

the Office to withdraw the rejection over the remaining claims 3 and 5, and to issue 

favorable re-consideration. 

Claims 7 and 8 

The claims 7 and 8 depend on claim 1; thus they incorporate every recited 

limitation in claim 1. For at least the reasons stated above, the claims 7 and 8 are not 

anticipated by Hirabayashi. 

Furthermore, the dependent claims 7 and 8 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive layer, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Hirabayashi are for a completely different purpose: to ensure uniform polishing of the 

substrate. Nothing in Hirabayashi discloses or suggests that dummy patterns are located 

in an area such that an upper layer wiring material does not become insolvent in an acid 

or alkaline etchant. There is no mention of the problem of an upper layer of wiring 

material becoming insoluble in an acid or alkaline etchant, much less a solution to that 

problem, in Hirabayashi. 
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For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 7 and 8, and to issue favorable re

consideration. 

Hirabayashi Does Not Disclose the Recited Upper Layer Wiring Material in 

Claim 9 

Patentee respectfully submits that Hirabayashi does not disclose every recited 

limitation in amended claim 9, which incorporates the limitations previously recited in 

claims 10 and 12-13. The amended claim 1 recites the following limitations: 

"A method for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array and a plurality of wirings on the 
insulating substrate, each wiring having a first end, the wiring in 
communication with at least one of the transistors in the thin film 
array, wherein at least one of the wirings comprises at least an 
upper layer and a lower layer of conductive materials, and the 
upper layer wiring material is selected from the group consisting of 
molybdenum, chromium, tantalum, titanium and alloys thereof. 

forming connections pads, each connection pad contacting the first end 
of at most one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive patterns 
comprising at least about 30% of the area of the insulating 
substrate, the dummy patterns situated between the connection pads 
and the pixel electrodes such that the dummy patters are not in 
contact with any of the wirings." 

Patentee respectfully submits that Hirabayashi does not disclose or teach the 

recited plurality of wiring comprising an upper layer and a lower layer, and the upper 

layer is selected from the group consisting of molybdenum, chromium, tantalum, 

titanium and alloys thereof. The limitation was previously recited in the claims 10 and 

Attorney Docket No.: 67507-008Re-exam 
SF\852986.1 

15 
049502-0006 

Page 1292 of 1919



Patent No.: 6,689,629 
Application No.: 90/009,697 

12-13. In particular, Patentee respectfully submits that the cited Hirabayashi does not 

disclose the recited conductive material selected from the group consisting of 

molybdenum, chromium, tantalum, titanium and alloys thereof. 

The Office stated that Hirabayashi's column 16, lines 19-22 discloses that the 

wiring can comprise at least an upper layer and a lower layer of conductive materials 

wherein the lower layer is aluminum and the upper layer is titanium nitride (Office 

Action, page 4, last paragraph); the Office alleged that Hirabayashi discloses the recited 

multi-layer wires with conductive materials by mapping Hirabayashi's upper titanium 

nitride layer as the recited upper layer and Hirabayashi's aluminum layer as the recited 

lower layer. Patentee respectfully disagrees that such structure reads on the recited 

limitation in claim 9. 

Hirabayashi discloses an electro-optical device substrate. Hirabayashi's column 

16, lines 19-22 discloses that a first metal layer forms the source electrode wiring 7a 

and relay wiring 10 (also see Hirabayashi figure 3) with a quadruple-layer structure of 

Ti/TiN/Al/TiN in that order from the bottom. Hirabayashi essentially discloses a wire 

structure with a lower titanium layer covered by a layer of titanium nitride, and an 

upper aluminum layer covered by another layer of titanium nitride. 

Patentee respectfully submits that although the cited reference Hirabayashi 

discloses multiple layers, Hirabayashi does not disclose a multi-layer wire having an 

upper layer selected from the group of conductive material consisting of molybdenum, 

chromium, tantalum, titanium, and alloys. Patentee respectfully submits that, not only 

the titanium nitride is not one of the listed conductive materials, the titanium nitride is 

not a conductive material at all. Patentee respectfully submits that the titanium nitride 

is not an alloy mixture, it is a non-conductive ceramic compound. 

As defined in the chemistry field, and also explicitly taught in the college 

textbook "The Science and Design of Engineering Material" by Schaffer, the ceramic 

compounds are known as poor conductors of electricity due to the nature of ionic and/or 
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covalent bonding; such that they are frequently used as insulatorsi. Further support can 

be found in the U.S. Patent No. 5,158,657 issued to Kadokura, which Kadokura 

discloses a circuit substrate using the titanium nitride as an insulating film on the top of 

the conductive wire (Kadokura, abstract and column 3, last paragraph). Thus, Patentee 

respectfully submits that since the titanium nitride is known to be used as a insulator, 

then it cannot be considered as a conductive material; and since titanium nitride is not a 

conductive material, Hirabayashi's multi-layer wire cannot read on the recited 

limitation which explicitly recites that "an upper layer and a lower layer of conductive 

materials." 

In addition, in a related judicial proceeding between the opposing party and the 

patentee, LG Display Co. LTD vs. AU Optronics Corporation, the court has explicitly 

held that Hirabayashi does not anticipate the instant patent, and stated that . .the 

instant patent's claim requires the upper layer wiring material to be selected from the 

group consisting of molybdenum, chromium, tantalum, titanium and alloys thereof. 

However Hirabayashi discloses an upper layer of TiN, which is a ceramic compound, 

not a conductive material or a titanium alloy" (District Court opinion, page 70, 1st 

paragraph, lines 9-13). 

Hirabayashi's titanium nitride layer is not one of the materials listed in the claim 

limitation. In particular, Hirabayashi's titanium nitride layer is neither the recited 

titanium nor an alloy thereof. Patentee further submits that Hirabayashi's titanium 

nitride cannot even be considered as equivalent to any of the recited materials since it is 

not a conductive material. Therefore, for the reason discussed above, Patentee 

respectfully submits that the cited reference Hirabayashi does not disclose every recited 

limitation in the amended claim 1 as required under 35 USC 102(b) or 35 USC 103(a); 

hence, Patentee respectfully requests the Office to withdraw the rejection over claim 9 

accordingly, and to issue favorable re-consideration. 

2 Schaffer et al., "The Science and Design of Engineering Material", International Student Edition. 
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Claims 10-14 

Claims 10 and 12-13 are now cancelled and the limitations previously recited in 

claims 10 and 12-13 are now inserted in the claim 9. 

The claims 11 and 14 depend on claim 9; thus they incorporate every recited 

limitation in claim 9. For the reasons stated above, the claims 11 and 14 are not 

anticipated by Hirabayashi, and Patentee respectfully requests the Office to withdraw 

the rejection over the remaining claims 11 and 14, and to issue favorable re

consideration. 

Claims 15 and 16 

The claims 15 and 16 depend on claim 9; thus they incorporate every recited 

limitation in claim 9. For at least the reasons stated above, the claims 15 and 16 are not 

anticipated by Hirabayashi. 

Furthermore, the dependent claims 15 and 16 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive material, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Hirabayashi are for a completely different purpose: to ensure uniform polishing of the 

substrate. Nothing in Hirabayashi discloses or suggests that dummy patterns are located 

in an area such that an upper layer wiring material does not become insolvent in an acid 

or alkaline etchant. There is no mention of the problem of an upper layer of wiring 

material becoming insoluble in an acid or alkaline etchant, much less a solution to that 

problem, in Hirabayashi. 
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For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 15 and 16, and to issue favorable re

consideration. 
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35 U.S.C. §102(b) Rejection over Zhang 

Claims 1-5, 7-13, and 15-16 are rejected under 35 U.S.C. §102(b), as being 

anticipated by Zhang. Patentee respectfully submits that Zhang does not disclose every 

recited limitation in claim 1. The amended claim 1 recites the following limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wiring arranged on the insulating substrate, each wiring 
having a first end, the wiring in communication with at least one of 
the transistors in the thin film array, wherein at least one of the 
wirings comprises at least an upper layer and a lower layer of 
conductive materials, and the upper layer wiring material is 
selected from the group consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof; 

connections pads, each connection pad contacting the first end of at most 
one of the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least 
about 30% of the area of the insulating substrate, the dummy 
conductive patterns situated between the connection pads and the 
pixel electrodes such that the dummy patterns are not in contact 
with any of the wiring.." 

Zhang Does Not Disclose the Recited Arrangement among Connection 

Pads, Dummy Conductive Patterns, and the Electrode as Recited in Claim 1 

In particular, Patentee respectfully submits that the cited reference Zhang does 

not disclose or teach the limitation of the dummy conductive patterns situated between 

the connection pads and the pixel electrodes. As illustrated in the figure 2 of the instant 

patent, the dummy pattern 29 is located between the connection pad 27 and the pixel 

electrode 22. 
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The Office asserted that the proposed rejection CC-21 is adopted as proposed. 

The claim chart table in CC-21 alleged that Zhang discloses the reciting connection 

pads by disclosing that the signal lines 2 and scan lines 3 connect to extension terminal 

6. The proposed rejection seems to equate the extension terminal 6 to the recited 

connections pads. The adapted rejection further alleged that the cited reference Zhang 

Figures 4, 8, and 16 disclose dummy wiring 304 located in the sealing material 

formation region patterns which can be located between the pixel section and the 

extension terminals (The adapted rejection, page CC21-1, last column of the table). 

Patentee respectfully disagrees. In particularly, Patentee respectfully submits that 

Zhang does not disclose or teach that the dummy patterns are situated between the 

connection pads and the pixel electrodes as recited in the claim 1. 

The cited reference Zhang's figure 16 discloses a prior art without any dummy 

patterns but with a sealing material region 5 and extension terminal 6 located outside of 

the sealing material region 5 for connecting to the peripheral drive circuits. Zhang 

discloses that because the peripheral drive circuit is connected at the outside of the 

sealing material via the extension terminal 6, the moisture can enter into the electrode 

area and cause deterioration (Zhang, column 2, 3rd paragraph). The cited reference 

Zhang then discloses an improved embodiment in figures 1, 4, and 8. Zhang's figure 1 

discloses an improved embodiment by relocating the peripheral drive circuits 103, 104, 

and additional extension terminal 303a within the sealed area surrounded by the sealing 
rd material region 107 (Zhang, column 8, 3 paragraph, and column 10, lines 3-6, figure 

4). Since the peripheral drive circuits, that the terminal 6 in Zhang's figure 16 is 

connecting to, are now located within the sealed area, Zhang's figures 4 and 8 implicitly 

disclose implementing figure 16's terminal 6 within the sealed area. Zhang further 

discloses positioning the alleged dummy patterns in the sealing material region 107, 

which is at the outside the electrodes, extension terminals, scanning line drive circuit 

104, the signal line drive circuit 103. Zhang explicit discloses that the alleged dummy 

patterns are located in the sealing region 107 in order to uniform the sealing material's 
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structure for unifying the sealing as to overcome the problem know in the prior practice 

(Zhang, column 2, lines 45-52, and column 6, last paragraph to column 7, 1st 

paragraph). 

Thus, patentee respectfully submits that Zhang does not disclose or teach that 

the dummy patterns are situated between the connection pad and the pixel section. As 

discussed above, Zhang discloses that the connection end 303a of the wiring 303 is 

located on the pixel section 102 side, which is within the sealed area; Zhang also 

implicitly discloses implementing figure 16's terminal 6 within the sealed area along 

with the driving circuits. Since Zhang's dummy patterns is on the sealing material 

region 107, Zhang's dummy patterns are located outside of the sealing area where all 

terminals, connection end 303a, and pixels reside. Since Zhang's dummy pattern is 

located outside of the sealing area where all terminals, connection end 303a, and pixels 

reside, Zhang's dummy pattern is not situated between the connection pads and the 

pixel electrodes as recited in the claim 1. 

Hence, Patentee respectfully submits that Zhang does not disclose or teach that 

the recited limitation of "the dummy conductive patterns situated between the 

connection pads and the pixel electrodes". And for the reason discussed above, 

Patentee respectfully submits that the cited reference Zhang does not disclose every 

recited limitation in the claim 1 as required under 35 USC 102(b); hence, Patentee 

respectfully requests the Office to withdraw the rejection over claim 1 accordingly, and 

to issue favorable re-consideration. 

Claims 2-6 

Claims 2 and 4 are now cancelled and the limitations previously recited in 

claims 2 and 4 are now inserted in the claim 1. The remaining claims 3 and 5 depend 

on claim 1; thus they incorporate every recited limitation in claim 1. For the reasons 

stated above, the claims 3 and 5 are not anticipated by Zhang; and Patentee respectfully 
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requests the Office to withdraw the rejection over the remaining claims 3 and 5-8, and 

to issue favorable re-consideration. 

Claims 7 and 8 

The remaining claims 7 and 8 depend on claim 1; thus they incorporate every 

recited limitation in claim 1. For at least the reasons stated above, the claims 7 and 8 

are not anticipated by Zhang. 

Furthermore, the dependent claims 7 and 8 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive layer, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Zhang are for a completely different purpose: unifying the sealing. Zhang explicit 

discloses that the alleged dummy patterns are located in the sealing region 107 in order 

to uniform the sealing material's structure for unifying the sealing as to overcome the 

problem know in the prior practice (Zhang, column 2, lines 45-52, and column 6, last 

paragraph to column 7, 1st paragraph). Nothing in Zhang discloses or suggests that 

dummy patterns are located in an area such that an upper layer wiring material does not 

become insolvent in an acid or alkaline etchant. There is no mention of the problem of 

an upper layer of wiring material becoming insoluble in an acid or alkaline etchant, 

much less a solution to that problem, in Zhang. 

For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 7 and 8, and to issue favorable re

consideration. 
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Zhang Does Not Disclose the Recited Arrangement among Connection 

Pads, Dummy Conductive Patterns, and the Electrode as Recited in Claim 9 

Patentee respectfully submits that Zhang does not disclose every recited 

limitation in claim 9. The amended claim 9 recites the following limitations: 

"A method for forming an array substrate for display, comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array and a plurality of wirings on the 
insulating substrate, each wiring having a first end, the wiring in 
communication with at least one of the transistors in the thin film 
array, wherein at least one of the wirings comprises at least an 
upper layer and a lower layer of conductive materials, and the 
upper layer wiring material is selected from the group consisting of 
molybdenum, chromium, tantalum, titanium and alloys thereof; 

forming connections pads, each connection pad contacting the first end 
of at most one of the plurality of wirings; 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive patterns 
comprising at least about 30% of the area of the insulating 
substrate, the dummy patterns situated between the connection pads 
and the pixel electrodes such that the dummy patters are not in 
contact with any of the wiring." 

In particular, Patentee respectfully submits that the cited reference Zhang does 

not disclose or teach the limitation of the dummy conductive patterns situated between 

the connection pads and the pixel electrodes. As illustrated in the figure 2 of the instant 

patent, the dummy pattern 29 is located between the connection pad 27 and the pixel 

electrode 22. 

The Office asserted that the proposed rejection CC-21 is adopted as proposed. 

The claim chart table in CC-21 alleged that Zhang discloses the reciting connection 

pads by disclosing that the signal lines 2 and scan lines 3 connect to extension terminal 
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6. The proposed rejection maps the extension terminal 6 to the recited connections pads 

since each extension terminal 6 contacts the end of the at most one of the plurality of 

wirings (The adapted rejection, page CC21-1, 5th row of the table). The adapted 

rejection further alleged that the cited reference Zhang Figures 4, 8, and 16 disclose 

dummy wiring 304 located in the sealing material formation region patterns which can 

be located between the pixel section and the extension terminals (The adapted rejection, 

page CC21-1, last row of the table). Patentee respectfully disagrees. In particularly, 

Patentee respectfully submits that Zhang does not disclose or teach that the dummy 

patterns are situated between the connection pads and the pixel electrodes as recited in 

the claim 9. 

The cited reference Zhang's figure 16 discloses a prior art without any dummy 

patterns but with a sealing material region 5 and extension terminal 6 located outside of 

the sealing material region 5 for connecting to the peripheral drive circuits. Zhang 

discloses that because the peripheral drive circuit is connected at the outside of the 

sealing material via the extension terminal 6, the moisture can enter into the electrode 

area and cause deterioration (Zhang, column 2, 3rd paragraph). The cited reference 

Zhang then discloses an improved embodiment in figures 1, 4, and 8. Zhang's figure 1 

discloses an improved embodiment by relocating the peripheral drive circuits 103, 104, 

and additional extension terminal 303a within the sealed area surrounded by the sealing 

rd material region 107 (Zhang, column 8, 3 paragraph, and column 10, lines 3-6, figure 

4). Since the peripheral drive circuits, that the terminal 6 in Zhang's figure 16 is 

connecting to, are now located within the sealed area, Zhang's figures 4 and 8 implicitly 

disclose implementing figure 16's terminal 6 within the sealed area. Zhang further 

discloses positioning the alleged dummy patterns in the sealing material region 107, 

which is at the outside the electrodes, extension terminals, scanning line drive circuit 

104, the signal line drive circuit 103. Zhang explicit discloses that the alleged dummy 

patterns are located in the sealing region 107 in order to uniform the sealing material's 

structure for unifying the sealing as to overcome the problem know in the prior practice 
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(Zhang, column 2, lines 45-52, and column 6, last paragraph to column 7, 1st 

paragraph). 

Thus, patentee respectfully submits that Zhang does not disclose or teach that 

the dummy patterns are situated between the connection pad and the pixel section. As 

discussed above, Zhang discloses that the connection end 303a of the wiring 303 is 

located on the pixel section 102 side, which is within the sealed area; Zhang also 

implicitly discloses implementing figure 16's terminal 6 within the sealed area along 

with the driving circuits. Since Zhang's dummy patterns is on the sealing material 

region 107, Zhang's dummy patterns are located outside of the sealing area where all 

terminals, connection end 303a, and pixels reside. Since Zhang's dummy pattern is 

located outside of the sealing area where all terminals, connection end 303a, and pixels 

reside, Zhang's dummy pattern is not situated between the connection pads and the 

pixel electrodes as recited in the claim 9. 

Hence, Patentee respectfully submits that Zhang does not disclose or teach that 

the recited limitation of "the dummy conductive patterns situated between the 

connection pads and the pixel electrodes". And for the reason discussed above, 

Patentee respectfully submits that the cited reference Zhang does not disclose every 

recited limitation in the claim 1 as required under 35 USC 102(b); hence, Patentee 

respectfully requests the Office to withdraw the rejection over claim 9 accordingly, and 

to issue favorable re-consideration. 

Claims 10-14 

Claims 10 and 12-13 are now cancelled and the limitations previously recited in 

claims 10 and 12-13 are now inserted in the claim 9. The remaining claims 11 and 14 

depend on claim 9; thus they incorporate every recited limitation in claim 9. For the 

reasons stated above, the claims 11 and 14 are not anticipated by Zhang; and Patentee 

respectfully requests the Office to withdraw the rejection over the remaining claims 11 

and 14, and to issue favorable re-consideration. 
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Claims 15 and 16 

The remaining claims 15 and 16 depend on claim 9; thus they incorporate every 

recited limitation in claim 9. For at least the reasons stated above, the claims 15 and 16 

are not anticipated by Zhang. 

Furthermore, the dependent claims 15 and 16 each require that "the upper layer 

wiring material is selected such that the upper layer wiring material does not become 

insolvent in an acid or alkaline etchant." The Specification explicitly stated that the 

dummy patterns are located between the pixel electrodes, i.e., the array, and the contact 

pads, to increase the density of the metal in areas between the pixel electrodes and the 

contact pads, so as to avoid passivation of the upper conductive layer, and thus avoid 

undercut, during etching (Specification, Column 5, lines 11-38, column 5, line 55 to 

column 6 line 17). Patentee respectfully submits that the alleged dummy patterns in 

Zhang are for a completely different purpose: unifying the sealing. Zhang explicit 

discloses that the alleged dummy patterns are located in the sealing region 107 in order 

to uniform the sealing material's structure for unifying the sealing as to overcome the 

problem know in the prior practice (Zhang, column 2, lines 45-52, and column 6, last 

paragraph to column 7, 1st paragraph). Nothing in Zhang discloses or suggests that 

dummy patterns are located in an area such that an upper layer wiring material does not 

become insolvent in an acid or alkaline etchant. There is no mention of the problem of 

an upper layer of wiring material becoming insoluble in an acid or alkaline etchant, 

much less a solution to that problem, in Zhang. 

For the reasons stated above, Patentee respectfully requests the Office to 

withdraw the rejection over the remaining claims 15 and 16, and to issue favorable re

consideration. 
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New Claim 17 

The new claim 17 is added in this paper. The claim 17 recites the following 

limitations: 

"An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 

a plurality of wiring arranged on the insulating substrate, each wiring 
having a first end, the wiring directly connects with at least one of 
the transistors in the thin film array; 

connections pads, each connection pad contacting the first end of at most 
one of the plurality of wirings; 

pixel electrodes, and 

dummy conductive patterns, the dummy patterns comprising at least 
about 30% of the area of the insulating substrate, the dummy 
conductive patterns situated between the connection pads and the 
pixel electrodes such that the dummy patterns are not in contact 
with any of the wirings." 

The claim 17 recites the similar limitations as previously recited in claim 1. The 

claim 17 further recites that the wiring directly connects with at least one of the 

transistors in the thin film array. Patentee respectfully submits that none of the cited 

references on record discloses or teach this limitation in combination with the rest of the 

recited limitations, such as the limitation that the dummy conductive patterns are 

situated between the connection pads and the pixel electrodes and t 

he dummy patterns are not in contact with any of the wirings. Thus, patentee 

respectfully requests the Office to allow and confirm the newly added claim 17 along 

with the claims 1, 3, 5-9,11, and 14-16. 
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Conclusion 

Claims 1, 3, 5-9, 11, and 14-17 are pending in this proceeding. In view of the 

reasons stated above, Patentee respectfully submits that the independent claims 

patentably define the present invention over the citations of record, and Patentee 

respectfully requests a favorable reconsideration and issuing allowance accordingly. 

Further, the dependent claims should also be allowable for the same reasons as their 

respective base claims and further due to the additional features that they recite. 

Separate and individual consideration of the dependent claims is respectfully requested. 

Examiner is invited to contact the attorney on record to expedite the prosecution in 

pursuance of allowance. 

Respectfully submitted, 
WPAT, P.C. 

By /Justin I. King/ 
Justin I. King 
Registration No. 50,464 

May 18, 2011 
WPAT, P.C. 
1940 Duke Street 
Suite 200 
Alexandria, VA 22314 
Telephone (703) 684-4411 
Facsimile (703) 880-7487 

Attorney Docket No.: 67507-008Re-exam 
SF\852986.1 
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Chapter 1 Materials Science and Engineering 10 

are excellent conductors of electricity, are relatively strong, are dense, can be 

deformed into complex shapes, and are resistant to breaking in a brittle manner 

when subjected to high-impact forces. This set of mechanical and physical properties 

makes metals one of the most important classes of materials for both electrical and 

structural applications. Extensive (and in some cases exclusive) use of metals occurs 

in automobiles, airplanes, buildings, bridges, machine tools, ships, and many other 

applications where a combination of high strength and resistance to brittle fracture 

is required. In fact, it is largely the excellent combination of strength and toughness 

(i.e., resistance to fracture) that makes metals so attractive as structural materials. 

The basic understanding of metals and their properties is advanced, and they are 

considered to be mature materials with relatively little potential for major break

throughs. However, significant improvements have been and continue to be made 

as a result of advances in processing. Two examples are: 

Higher operating temperatures in jet engines have been attained through the 

use of turbine blades that are produced by controlled solidification pro

cesses. The blades are made of nickel and other metal alloys (atomic-scale 

mixtures of atoms) and are in wide commercial use. Improvements will con

tinue as processes are refined through use of advanced sensors and real-time 

computer control. 

Frequently parts are fabricated from metal powders by compacting them into 

a desired shape at high temperature and pressure in a process known as pow

der metallurgy (PM). An important reason for using PM processing is re

duced fabrication costs. While some improvement in properties can be ob

tained through PM, a major benefit is the reduced variation in properties, 

which will allow the operating loads to be safely increased. Reduced produc

tion costs through PM will continue to impact the aerospace and automotive 

fields. 

1.4.2 Ceramics 

Ceramics are composed of both metallic and nonmetallic atomic species. Many (but 

not all) ceramics are crystalline, and frequently the nonmetal is oxygen, as in AI2O3, 

MgO, and CaO, all of which are typical ceramics. One significant difference between 

ceramics and metals is that in ceramics, bonding is ionic and/or covalent. As a result 

there are no "free" electrons in ceramics. They are generally poor conductors of 

electricity, but are frequently used as insulators in electrical applications. One famil

iar example is spark plugs, in which a ceramic insulator separates the metal compo

nents. 

Ionic and covalent bonds are extremely strong. As a result, ceramic materials 

are intrinsically stronger than metals. However, because of their more complex 

structure, the ions/atoms cannot easily be displaced as a result of applied forces. 

Rather than bend to accommodate such forces, ceramics tend to fracture in a brittle 

manner. This brittleness generally limits their use as structural materials, although 

recent improvements have been made by incorporating ceramic fibers into a ceramic 

matrix and other innovative techniques. Their rigid bond structure confers other 

advantages, including high temperature stability, resistance to chemical attack, and 

resistance to absorption of foreign substances. They are thus ideal in high-temperature 

applications such as the space shuttle, as containers for reactive chemicals, and as 

bowls and plates for foods where surface contamination is undesirable. 
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Some ceramics are not crystalline. The most common example is window glass, 
which is composed of various metal oxides. Optical properties are of major impor
tance in glass and may be eontroiled through composition and processing, in addi tion 
the thermal, and mechaniciil properties of glass can also be controlled. Safety glass 
is simply glass that has been subjected tt> a ihermal cycle that leaves the surface in 
a state of compression and thereby .resistant to cracking, in fact, glass treated in 
this way is even difficult to crack when struck with a hammer! 

Some current and potential appSications for ceramic niaterials with a iargs eco
nomic impact are iisted below; 

• in the automotive industry the thcrma! and strength properties of ceramics 
make them very attractive for engine coraponents. For example, there are 
over 60,000 autos in Japan with ceramic tufbochaigers, which increase the 
efficiency of the automobile. The materials in this application are SijKi or 
SiC processed to have some ability to resist brittle fracture, 

- Ceramics based on compounds such as YBiijCujO; and Ba^Sr-jCaCujO, 
have increased critical superconducting temperatures to >95K. This means 
that superconducting films may be used as liners in microwave devices and 
us wires for ail kinds of applications. Improving the current carrying capac
ity and connection technology are essential for widespread appJicntion of 
these materials. 

• Mext-genemtion computers will have ceramic eiectro-optic components that 
will give increased speed and efficiency. 

are excellent conductors of eSectricity. arc rdativdy strong, are dense, can be 
deformed into coiupiex shapes, and are resistant to breafcing in a brittle manner 
when subjected to high-impact forces. This set of mechanical and physical properties 
mates metals one of the most important classes of materials for both electrical and 
strumra! applications. .Extensive (and in some cases exclusive) use of metals occurs 
hi automobiles, aitpianes, buildings, bridges, machtne tools, ships, and many other 
applications where a combination of high strength and resistance to brittle fracture 
is required. In fact, it is largely the excellent combination of strength and toughness 
(i.e., resistance to fracture) that makes metals so attractive as stiuctuml materials. 

The basic understanding of metals and their properties is advanced, and they are 
considered to be mature materials with relatively little potentiai for major break
throughs. However, significant improvements have been and continue to be made 
as a result of advances in processing. Two examples attr. 

I ii 
II si Higher openttiog temperatures in jet engines have been attained through the 

use of turbine blades that are produced by controlied solidification pro
cesses. The blades are made of nickel and other metal alloys (atomic-scale 
mixtures of atoms) and are in wide commeteial use. Improvements will con
tinue as processes are refined through use of advanced sensors and real-time 
computer control. 

11 if iii 
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Frequently parts are fabricated from metal powders by compacting them into 
a desired shape at high temperature and pressure in a process known as pow
der metallurgy (PM). An important reason for using PM processing is re
duced fabrication costs, While some improvement in properties can be ob
tained through PM, a major benefit is the reduced variation in properties, 
which will allow the operating loads to be sai'e.ly increased. Reduced produc
tion costs through PM will continue to impact the aerospace and automotive 

£ if 

1.4.3 Polymers 

Poljnipj consist of long chain molecules with repeating groups that are largely 
covaienlly bonded. Common elements within the chain backbone include C, O, N, 
ami S> An example of a common polymer with a simple structure, •polyethylene, 
ts shown m Figure 1.4.-I. The bonds within the backbone are all covalent, so the 
mole- HLU chains are extremely strong. Chains are usually bonded to each other. 
howcM.-), by means of comparatively weak secondary bonds. This means that it 
i. jcnar.illy easy for the chains to slide by one another when forces are ap
plied and the strength is thus relatively low. In addition, many polymers tend to 
solten at moderate temperatures, so they are not generally useful for high-temperature 

: appheanons 
l'"ktnet.,, however, have properties that make them attractive in many applica-

tti'i'1 imcc they contain common elements and are relatively easy to synthesize, 
oi t--1 ,t ii nature, thev can be inexpensive. They have a low density (in part because 
jofilltejisdit dements trom which they are constituted! and are easily formed into 
•i-ujitpiev shapes The;, Ua\e thus replaced metals for molited parts in automobiles 

2 
I fields. v 
l l 

I 
1.4.2 Ceramics 
Ceramics ate composed of both metallic and tioiimeial He atomic species. Many (but 
not all) ceramics arc crystalline, and frequently the nonmetal is oxygen, as in AljQi, 
MgO, and CaO, all of which are typical ceramics. One sigiiilicant difference between 
ceramics and metals is that in ceramics, bonding is ionic and/or covaiein. As a result 
there are no "free" electrons in ceramics. They are generally poor conductors of 
electricity, but are frequently used as insulators in electrical applications. One famil
iar example is spark plugs, in. which a ceramic insulator separates the metal compo
nents. 

I I % 
I 
% ionic and covalent bonds are extremely strong. As a result, ceramic materiais 

are intrinsicaUy stronger than metals. However, because of their more complex 
structure, the ions/atoms cannot easily be displaced as a .result of applied forces. 
Rather than bend to accommodate such forces, ceramics tend to fracture in a brittle 
rmumer. This britrleness generally limits their use as stntclural materials, although 
recent: improvements have been made by incorporating ceramic fibers into a ceranitc 
matrix and other innovative techniques. Their rigid bond structure confers other 
advantages, including high tempenUure stability, resistance to chemical attack, and 
resistance to absorption of foreign substances. They are thus ideal in hi gh-temperatiire 
applications such as the space shuttle, as containers for reactive chemicals, and as 
bowls and plates for foods where surface contamination is utidesirabJe. 
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subs! rate a circuit pattern comprised of a conductor 
wire, a second step of providing a firsi insulating film to 
cover said circuit pattern, and a third step of providing 
a conductive film to cover said first insulating film. 

5 EJeetro-deposition coating is used in at ieasl one step of 
said second step and said third step. Said electro-deposi
tion coating is carried out by immersing said substrate in 
an electro-deposition costing composition, setting said 
conductor wire as an electrode. 

CIRCUIT SUBSTRATE AND PROCESS FOR ITS 
PRODUCTION* 

BACKGROUND OF THE INVENTION 
3, Field of the Invention 
The present invention relates to a circuit substrate 

and a process for producing it. More particularly the 
present invention relates to a circuit substrate used in 
optical instruments such as cameras, home electric ap
pliances, computers, word processors, nteasuring de
vices or the like, and a process for producing such a 
circuit substrate. 

!0 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG, 1 is a cross-section illustrating an example of the 

construction of the circuit substrate according to the 
present invent ion, 

FIG. 2 is a graph illustrating an electromagnetic 
wave shielding effect of the circuit substrate according 
to the present invention. 

2. Related Background Art 
Conventional processes commonly «sed to produce 

circuit substrates comprise the steps of (1) forming a 
copper foil circuit pattern ott an insuiated substrate by 
photolithography, or by screen printing using a conduc
tive paste, {2} thereafter coating a solder resist or the 
like on the surface of the circuit to provide thereon an 
insulating layer, {3} subsequently coating a conductive 
paste on the surface of the insulating layer to provide 
thereon a shielding layer, and (4) further coating a sol
der resist or the like on the shielding layer to provide 
thereon an insulating layer. Methods for electromag- 25 

netic wave shielding may include, m addition to a 
method of providing the above shielding layer, a 
method in which shielding is effected by surrounding a 
circuit substrate with a sheet metal. The insulating layer 
on the circuit pattern can also be provided by laminat- 30 

15 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The circuit substrate of the present invention can be 
used in all sorts of electric apparatuses including optica) 
instruments such as cameras, home electric appliances, 
word processors, computers and measuring devices. 
The circuit substrate of the present invention comprises, 
as shown in FIG. I, an insulated substrate I having a 
conductor wire 2 formed thereon, a first insulating film 
4 that covers the whole surface of the conductor wire 2, 
and a conductive film 3 that covers the whole surface of 
the first insulating film 4. The conductive film 3 serves 
as a shielding layer that effects electromagnetic wave 
shielding. The conductor wire 2 forms a circuit pattern 
on the insuiated substrate 1, The conductor wire 2 may 

tng a dry film. 
The conventional processes for producing circuit 

substrates, however, provide m insulating layer having 
a small thickness at the corners of copper wires that . ., . , ,, . , 
constitute a this arrangement results in a break of the 3$ preferably be formed of copper. The whole surface of 
insulating layer at the pans corresponding thereto. The themsuUttng film 4 may optionally be covered with an 
conventional processes for producing circuit substrates additional insulating film S (a second insulating film), 
also tend to cause a dielectric breakdown or defective fita 5 is provided to prevent the circuit 
insulation because of inclusion of bubbles or the like substrate of the present invention from contacting other 
between copper wires, exaccrbsting the problem. In 40 component parts to short, when it has been set in an 
addition, the conventional processes for producing cir- electnc apparatus, 
cuit substrates require complicated production steps circu't substrate of the present invention, at 
which take a long time for their manufacture, also least one of the films 3, 4 and 5 is formed by electro-
bringing about a problem in cost, deposition coating. A coating formed by the electro-

As for the conventional method in which shielding is 45 deposition coating is finally cured by heating or irradia
tion with light. 

The electro-deposition coating refers to a process in 
which a pair of electrodes are disposed in a solution in 
which a substance that gives a coating film has been 

50 dissolved {hereinafter "electro-deposition coating com
position") and a DC current is applied to cause the 

The present invention was made in order to over- substance to adhere onto one of the electrodes. Thus, in 
come such disadvantages involved k the prior art. An the present mvention, the conductor wire 2 formed on 
object of the present invention is to provide a circuit the substrate serves as one of the electrodes. As the 
substrate can provide uniform layer thicknesses for the 55 Other electrode, it is preferred to use, for example, a 
insulating layer and shielding layer on a circuit pattern, stainless steel plate. 
can be free from defective insulation, and can also Proposals have been hitherto made on the electro-
promise a high electromagnetic wave shielding effect, deposition coating. For example, Japanese Patent Ap-
and a process for producing such 8 circuit substrate. plication Laid-open No. 55-11175 proposes a method in 

The circuit substrate of the present invention conn- 60 which an electro-deposition coating composition is 
prises a substrate, a conductor wire provided on said applied twice superposingly. The present applicants 
substrate, a first insulating film that covers said conduc- have also proposed in Japanese Patent Application 
tor wire, and a conductive film that covers said first Laid-open No, 2-6564 an electro-deposition coating 
insulating film; at least one of said first insulating film composition containing a ceramic powder and a fluo-
and said conductive film is formed by eiectro-deposition 65 rine resin powder, 
coating. 

The process for producing a circuit substrate of the 
present invention comprises a first step of forming on a 

effected by surrounding a circuit substrate with a sheet 
metal, it requires a broad space in order for the metal 
sheet to be provided, and hence has been not suitable for 
nwdcing products small-sized. 

SUMMARY OF THE INVENTION 

As the insulated substrate 1, it is possible to use com
monly known insulated substrates as exemplified by 
those made of a polycarbonate resin, a polyetherimide 
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A ceramic powder with an excessively large particle 
diameter brings about an excessive curing of the insiilat-

Tha circuif pattern formed by the use of the conduc- ing film 4 to make the Rim brittle. On the other hand, a 
tor wire 2 can be formed by commonly known photoli- ceramic powder with an excessively small particle di-
thograpby. More specifically, the circuit pattern can be 5 ameter makes it impossible to achieve a sufficient effect, 
formed by laminating, for example, copper foil on the Hence, the ceramic powder may preferably have an 
insulated substrate 1, further coating a resist on the average particle diameter ranging from 0,1 jtira to 5 jt.ni, 
copper foil, and then exposing the resist coating to light snd particularly from 0.5 )xm to 2 
through a mask having the desired pattern, followed by As to ilw amount of the ceramic powder contained iii 
development and etching. 10 the electro-deposition coating composition used to form 

On the whole surface of the conductor wire 2, the tbe insalatmg film 4, the ceramic powder may prefera-
insulating film 4 is formed by electro-deposition coating ^ *n m amount of from 0,5 part by weight to 30 
by the use of a resin feasible for eiectro-daposition. parts by weight, and particularly from 2 parts by weight 

Resins used in the electro-deposition coating have 25 parts by weight, based on 100 parts by weight of 
been hitherto studied in variety. In order for resin to be IS t^e res'n feas>kle for electro-deposition, in order to 
electro-deposited, the resin must be capable of being oblam a coatm8that can §lve S0?d coati?S rilnl Pr0Per-
charced when the electro-deposition coating is carried ties' e"®•, a^hesion, and also can be cured even at a km 
out. The charged resin is attracted toward the anode or temperature. The ceramic powder may preferably be 
cathode when a DC current is applied, and thus depos
ited on the electrode to give a coating. As the resin used 
in the present invention, it is possible to use resins con
ventionally used in electro-deposition coating, as exem
plified by those of an acrylic melamine type, an acrylic 

Eite fvfi may Z 25 comPoshion COiJ{aininS P™**1 is Presu»e(l ^ to 

of either an anionic type or a cationic type. From the 
viewpoint of practical use, it is preferred to use a water-
soluble resin or water-dispersible resin having a car- electTode> with wbicj, the powder ̂  is moved toward 

boxyl group. Resin prepolymers having carboxyl 
groups can be dissolved or dispersed m water after they 
have been newralszed with ammoma or organic amines. ductive mm 3 ^ fonj)ed on the who,e 5urfaCe of the 

The resin in the electro-deposition coating composi- insulating film 4, The conductive film 3 is formed by 
^ be ms concentration 'of from 5% by weight electro-deposition coating using an electro-deposition 

to 20% by weight, and preferably from 1% by weight 35 coating composition containing a conductive powder, 
to 15% by weight. As the conductive powder contained in the eleetro-

The electro-deposition eoattng composition used in deposition coating composition, it is preferred to use a 
the present invention may preferably be prepared by ceramic powder whose particle surfaces are coated 
dissolving or dispersing the desired resis in water. The wjtjj a rnctal (hereinafter "metnllized ceramic powder") 
electro-deposi Hon coating composition may further 40 or a natural mica powder whose particle surfaces are 
contain an organic solvent of an alcohol type, a glycol coated wjth a mc!3i (hereinafter "metallized natural 
type or the like. Such an organic solvent Is enough if it mica powder'1). Only one of the metaJHzed ceramic 
is contained in an amount of several % by weight. powder and the metallized natural mica powder may be 

Hie insulating film 4 may be incorporated with a contained in the electro-deposition coating composi-
ceramic powder. The insulating film 4 incorporated 45 tton, or both of them may be contained in the form of a 
with the ceramic powder can be well cured at a low mixture Incorporation of the metallized ceramic pow-
temperature of, for example, from 90° C. to 100* C. der or metallized natural mica powder in the electro-
wfaen the insulating film 4 is heated to effect curing. As deposition deposition coating composition is preferable 

since, as previously described, it enables complete cur-
50 ing at a low temperature of from 90* C. to 100* C, 

Although it is unclear why the heat caring can be whieh is usually required to be 130* C. to 180* C. as a 
carried out at a low temperature when the electro-depo- heating temperature, when the electro-deposition coat-
sition coating film is formed usmg an electro-deposition jng is cured by heat treatment after completion of elec-
coating composition containing the ceramic powder, it tro-deposition. 
can be presumed that the ceramic powder is different ss The metallized ceramic powder or metallized natural 
from metal partides whose surfaces are susceptible to mica powder used in the present invention may include 
immediate oxidation and its particle surfaces kept acti- a ceramic powder or natural mica powder whose parti-
vated to a certain degree can be maintamed in a stable cles surfaces are coated with Ca, Ni, Ag, Au, Sn or the 
state, so that tbe active particle surfaces of tbe powder like. For the coating of the psrtide surfaces of these 
serve as cross-link points at the time of curing to accel- 60 powders, Cu, Ag, and Mi can be preferably used in view 
erate the curing of the coating formed by electro-depo- of the shielding performance and cost As a method for 
sit ion. the coating of the powder particle surfaces, it is suitable 

The ceramic powder incorporated into the insulating to use eSectro!ess plating. A superior shielding perfor-
film 4 includes, for example, aluminum oxide, titanium mance and good coating film properties at the time of 
nitride, manganese nitride, tungsten nitride, tungsiea 65 low-temperature curing can be obtained when the pow-
carbide, lanthanum nitride, aluminum silicate, molybde
num disoifide, titanium oxide, graphite, and silicic acid 
compounds. 

resin, a glass fiber packed ABS resin, a glass epoxy resin 
or the like. 

contained in the insulating film 4 in a deposition quan-
20 tity of from 10% by weight to 30% by weight, and 

particularly from 15% by weight to 25% by weight. 
The reason why the powder can be deposited in the 

coating formed as a result of the electro-deposition 
coating carried out using the electro-deposition coating 

the fact that resin moleciiles are adsorbed around pow
der panicles in the electro-deposition coating composi
tion and the resin molecules are attracted toward the 

30 the electrode. 
After the formation of the insulating film 4, the con-

a result, it becomes possible to obtain a circuit substrate 
free from thermal defonnatiois. 

der particle surfaces are coated in a coating thickness of 
from 0,05 jim to 3 ftm, and particularly from 0.1S jim to 
2 fitn. Formation of coatings with a thickness of more 
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than j /xm makes the surface properties analogous to 15 parts by weight, based on 100 parts by weight of the 
those of metal particles, so that the coatings ate oxi- resin feasibie for eiectro-depositiai". 
dized in the air because of their very active surfaces to The presence of the conductive powder in the con
tend to re&uh in an insufTicient curing of electro-deposi- ductive film 3 can he determined using an X-ray miero-
tion coatings at the time of low-temperature curing. 5 analyzer. The deposition quantity of the conductive 

When Ni coatings are formed on the powder parti- powder can be measured by analysis according to tfter-
cles, the method as disclosed, for example, in Japanese mogravimetry analysis. The deposition quantity of the 
Patent Application Laid-open No. 61-276979 can be conductive powder in the coating film 3 may preferably 
used, according to which a water-based suspension of be in the range of from 5% by weight to 50% by 
the powder is prepared, and then an aged solution for 10 •weight, particularly from 10 % by weight to 40% by 
dectroless nickel plating is added to the suspension to weight, and more preferably from 35% by weight to 
form nickel coatings on the powder particle surfaces so ^5% by weight , . , 
that Ni coatings with a low phosphorus content, e.g., of ^ '^e conductive powder contained in the conduc-
5% or less CM be applied. Thus it is possible to form an tive 3. only one of the aetailized ceramic powder, 
eiectro-depcsition coating having an improved conduc- 15 the metaffized natural mica powder, the itKUllncd resm 

powder and the metal powder may be used, or two or 
more of them as exemplified by the metal toed ceramic 
powder aad the metal powder may be used. It is pre
ferred to use a conductive powder comprised of a mix-

20 ture of at lease one condactivc powder selected from 
the metallized ceramic powder and the metallized natu
ral mica powder and at least one conductive powder 
selected from the metallized resin powder and the metal 
powder. This is because the gaps between particles of 

25 the metallized ceramic powder and/or metallized natu
ral mica powder are filled with particles of the metal 
powder and/or metallized resin powder to increase 
contact areas between each powder, so that the shield
ing properties can be more improved and also the con-

30 dactive film 3 can be cured at the low temperature by 
, , , . , , ,, , , the action of the metallized ceramic powder and/or 

As the conductive particles, in addition to the metal- ^^1^ natur3] mjca powder. In this instance, the 
lized ceramic powder and the metallized natural mica conductive powders may preferably be mixed in such a 
powder, it is also possible to use a resin powder whose proportion that at least one conductive powder selected 
particle surfaces are coated with a metal (hereinafter 35 fronj the metallized resin powder and the metal powder 
"metallized resin powder") or a metal powder. is in an amount of from 20 parts by weight to 300 parts 

As the resin powder used in the metallized resin p-ow- based on 100 parts by weight of at least one 
der, it is possible to use, for example, fluorine resins, condactivc powder selected from the metallized ce-
polyethylene resins, acrylic resins, polystyrene resins ranlic powder and metallized natural mica powder, 
and nylons. The metal coating applied to the surfaces of « Because of the formation of the conductive film 3 by 
the resin powder particles may be the same as used in electro-deposition coating, the conductive powder can 
the case of the metallized ceramic powder. The metal- ^ deposited in the conductive film 3 in a high density, 
feed resin powder may also have the same average aiMj tj,e film 3 can exhibit a superior shielding perfor-
particle diameter as in the case of the metallized ceramic mance even if it is 0 thin film. 
powder- 45 After the formation of the' conductive film 3, the 

The metal powder includes, for example, powders of instating film 5 is optionally formed on the whole 
Au, Pd, Ag, Ni, Cu, Sn, Co, Mn, Fe, Te, etc. The metal surface of the conductive ftim 3. The insulating film 5 
powder should have an average particle diameter rang- may be formed using the same material as the materials 
ing from 0.OI fim to 5 fim. preferably from 0.05 fi® to described in respect of the insulating film 4 and in the 
4 fitn, and more preferably from 0.05 fwn to 0.1 (xm. A JO same manner as the formation of the insulating film 4. 
powder with an average particle diameter smaller than Accordingly, the ceramic powder may be incorporated 
0.01 fim may cause secondary agglomeration. On the or need not be incorporated also in respect of the insu-
other hand, a powder with an average particle diameter uting film 5. The ceramic powder may be contained to 
larger than 5 jim may result in sedimentation of parti- both the insulating film 4 and insulating film 5 or may be 
cles in the electro-deposition coating composition. It is 55 contained in only one of them, Altematively, the ce

ramic powder may be contained in neither the insulat
ing film 4 nor the insulating film 5. 

After the insulating film 4, the conductive film 3 and 
the optional insulating film 5 are formed on the whole 

ugal sedimentation type particle size distribution mea- 60 surface of the conductor wire 2, the insulating films 4 
suring device. What is actually used as this measuring and 5 and the conductive film 3 are cured by heat or 
device is SACP-3 (trade name; manufactured by Shi- light, or by both of them. The energy by which the resin 
madzu Corporation), 

The conductive powder should be contained in the 
electro-deposition coating composition in an amount 65 uniformly and yet with ease. The films may be cured 
ranging from 0.2 part by weight to 30 parts by weight, preferably at a temperature of from 90° C, to 100° C. for 
preferably from 10 pans by weight to 20 parts by a heating time of from 20 minutes to ! 80 minutes. It is 
weight, and more preferably from 7 parts by weight to also possible to effect curing of the insulating films or 

tivity and substantially the same shielding properties as 
in Co-coated powder. 

As the ceramic powder used in the conductive pow
der, it is possible to use the same ceramic powder as the 
one incorporated into the insulating film 4. The natural 
mica may include phlogopite, serisite and muscovite. 

The metallized ceramic powder and the metallized 
natural mica powder should have an average particle 
diameter of from 0.1 jxm to 5 j«n, and preferably from 
0.5 JATO lo 2 fitn. A powder with an average particle 
diameter smaller than 0.1 jim may cause secondary 
agglomeration. On the other hand, a powder with an 
average particle diameter larger than 5 fim is no! pre
ferred in view of a problem of sedimentation of panicles 
or decorativeness of coating films. 

preferred for the metal powder to be those produced 
by, for example, heat plasma evaporation. 

In the present invention, the particle diameters of the 
conductive powder are values measured using a centrif-

is cured may be either of heat and light, bat heat is 
preferred in view of the advantage that it can be applied 
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the conductive film by the use of energy other than heat 
and Sight. 

The insulating film 4 may preferably have a thickness 
of from 5 JUJTI to 30 /im, and more preferably from 7 jAfn 

to 25 fitn. 
The conductive film 3 may preferably have a thick- tion of the insulating film 4, 

ness of from 7 (im to 40 jtm, and more preferably from Then, using the same electro-deposition coating com-
10 jim to 25 finv position as used for the insulating film 4, an insulating 

The insulating film 5 optionally provided may prefer- film 5 of 15 jxm thick was further formed on the whole 
ably have a thickness of from 10 jim to 30 jun, and more 10 surface of the conductive film 3 under the same condi-
preferably from 10 /.im to 25 /xm. 

In the esse when the in&akting films 4 and 5 and the 
coaductivc film 3 are formed by electro-deposition 
coating, the substrate made to serve as one electrode is 

further diluting the dispersion with desalted water to 
15% by weight as concentration of a mixture of the 
resin and the powder, a conductive film 3 of 17 .;m 
thick was formed on the whole surface of the insular.;ig 
film 4 under the same conditions as those for the forma

tions as those for the formation of the insulating film 4, 
Finally, the resulting substrate was washed with 

water and then put the substrate in an oven of 97° 
, , . . C. ± i' C. to carry out heat treatment for 150 minutes. A 
immersed in an electro-deposition coating composition IS cjrcujt substrate of the present invention was thus ob-
together with the other electrode to carry out the elec
tro-deposition coating. The electro-deposition coating 
composition may preferably be kept at a temperature of 
from 20° C, to 25° C. and have a hydrogen-ion concen
tration corresponding to pH 8 to 9, The voltage to be 20 
applied may preferably be a DC voltage of from 50 V to 
170 V and the electro-deposition may preferably be 
carried out at a current density of from 0.5 A/dm- to S 
A/dm2 for a treatment time of from 1 minute to 5 min
utes. The resins used for the insulating films 4 and 5 and 25 
the conductive film 3 may be changed in their kinds for 
each film. 

As described above, the present invention makes it 
possible to form the insulating film and conductive film 
of a circuit substrate as thin films which are dense and 30 
uniform in thickness. It also makes it possible to obtain 
a circuit substrate free from defective instilatioij and 

tained. 
Physical properties (adhesion, resistance to acids, 

resistance to alkalis and resistance to flame), insulation 
resistance and specific volume resistance of the result
ing circuit substrate were evaluated or measured. Re
sults obtained are shown in Tables 1 to 3 below. 

The resulting insulating film and conductive Film 
were dense and well adhered to adjoining films, having 
satisfactory resistance to acids, resistance to alkalis and 
resistance to flame. 

The electromagnetic wave shielding effect of the 
circuit substrate was also measured by the transmission 
fine method (ASTM ES7-83 Method) after it was set in 
an apparatus. The result is shown in FIG. 2. As shown 
in FIG. 2, the electromagnetic wave shielding effect 
was substantially the same as in the case of electroless 
plating (see Referenc« Examples 3 and 2). 

This circuit substrate was crosscut as shown in FIG. 
The present invention will be described below in 35 1 to obscrve its cro» ^ » metallurgical mi

croscope (magnifications: 400) manufactured by Olym-
pys Optical Co., Ltd. As a result, it was confirmed that 
ali the insulating films 4 and 5 and the conductive film 
3 were formed in uniform thicknesses. 

having a superior electromagnetic wave shielding ef
fect. 

greater detail by giving Examples. The present inven
tion is by no means limited to these Examples only. 

EXAMPLE 1 
To the surface of a glass epoxy resin substrate of 0.6 40 

mm thick, laminated thereon with copper foil of 18 fim 
thick, a negative resist (trade name; OMR-S3; produced 
by Tokyo Ohka Kogyo Co,, Ltd.; viscosity: 450 cp) was 
applied by spin coating to form a photosensitive mate
rial layer of 5 jiim thick. Subsequently, the resist coating 45 metal-coated member, 
was exposed to light using pattern masks of from 0,5 to The electromagoetic wave shielding effect of this 
50 mm in line width and from 1 to 20 mm in space, metal-coated member was measured in the same manner 
followed by development Next, using a copper etchant 
(trade name: Alftne; produced by Uemura Kogyo 
K.K.), etching was carried out according to a spray 50 
system to form a copper circuit pattern. 

Thereafter, using an electro-deposition coating com
position prepared by diluting an acrylic melamine resin 
(trade name: Honey Bright CL-1; produced by Honey 
Chemical Co.) with desalted water to a concentration of 55 resulting member on which this nickel coating had been 
15% by weight, a DC voltage of 150 V was applied far formed was measured in the same manner as in Example 
3 minutes under conditions of pH 8.5 and a bath temper- 1- The result is shown in FIG, 2. 
ature of 25* C., setting the substrate as the anode and a 
stainless steel sheet as the cathode. Thus an insulating 
film 4 of 15 thick was formed on the copper circuit 60 
pattern. 

Next, in an electro-deposition coating composition 
prepared by dispersing, in 100 parts of an acrylic mela
mine resin (trade name: Honey Bright CL-1; produced 
by Honey Chemical Co.) separately made ready for use, 65 paste (trade name LS-500; produced by Asahi Kagaku 
15 pans by weight of an alumina powder with an aver- Kenkyasho) and a solder resist {trade name: FINEDEL 
age particle diameter of 0.7 jurn whose particle surfaces DSR-2200(C); produced by Tarmira Seisakusho) were 
were coated with nickel in a thickness of 0.2 p,m and applied successively from the substrate side in thick-

REFERENCE EXAMPLE I 
On an ABS resin substrate, a copper thin film of 0.7 

jiim thick and a nickel thin film of 0.4-fim thick were 
successively laminated by electroless plating to give a 

as in Example 1, The result is shown in FIG, 2, 

REFERENCE EXAMPLE 2 
On an ABS resin substrate, a coating composition 

comprising a nickel powder was sprayed to form 
thereon a nickel coating. 

The electromagnetic wave shielding effect of the 

COMPARATIVE EXAMPLE 1 
To the surface of the same glass epoxy resin substrate 

as used in Example 1, a copper circuit pattern was 
formed in the same manner as in Example 1, and there
after a solder resist (trade name: FINEDEL DSR-
2200(C); produced by Tamura Seisakusho), a silver 

Page 1317 of 1919



5,158,657 
9 10 

nesses of 30 jam, 35 jura and 30 fim, respectively, to give 
a circuit substrate. 

Physical properties, insulation resistance and specific 
volume resistance of the resulting circuit substrate were 
evaluated or measured in the same manner as in Exam- 5 

pie 1, Results obtained are shown in Tables i to 3. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

EXAMPLE 3 
On a glass cpo.xy resin substrate of 0.6 mm thick, a 

copper circuit pattern and an insulating film 4 were 
formed in the same manner as in Example 1, 

Next, in an electro-deposition coating composition 
1® prepared by dispersing, in 100 parts by weight of an 

acrylic melamine resin (trade name: Honey Bright 
CL-t; produced by Honey Chemical Co.) separately 
made ready for use, 7 parts by weight of an aiumina 

TABLE 1 
Kesuhs c.'f Hvaiuarion on Physical Properaes ofFnro 

ReSfSianct? Resist, 
to alkalis to fUftie-

Re^iitance 
to acids Adhesjon 

EMBipie.l.:... 

Adhesion 
rale: IOC/10Q 
Compteidy 
adheie<5. 
CoTOparative Example i: 
Adhesion 
rate: 95/JOO 
A Mile 
pf eled, 

No changes 
m imti-
lafing 
film. 

No changes Cleared 
in insu
lating 
Rim. 

powder with an average particle diameter of 1.0 >itn 
whose particle surfaces were coated with copper in a 
thickness of 0,2 fira and further diluting the dispersion 
with desalted water to 15% by weight as concentration 
of a mixture of the resin and the powder, a conductive 
film 3 of 17 fi.m thick was formed on the whole surface 
of the insulating film 4 under the same conditions as 
those for the formation of the insulating film 4. 

Finaily, the resulting substrate was washed with 
water and then put the substrate in an oven of 97' 
C.rt 1° C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame) and electro
magnetic wave shielding effect of the resulting circuit 
substrate were evaluated or measured in the same man
ner as in ExampJe I. As a result, the same good results 
as in Example J were obtained. 

The cross section of this circuit substrate was also 
35 observed m the same maimer as in Example 1 to confirm 

that all the films were formed in uaiform thicknesses. 

A little 
change in 
insulating 
fijm. 

A liute 
change in 
insula fmg 
frias. 

Cleared 

20 

Ntrte*-

Tsstt on iftfr in ihe a&ove tablfi were earned oat by ihc faN^wing meihodj: 
AdEieskw: m DtBtK 
Keststauee soaeids: JirtifteKtan tfeamx-sj w»h KJvoS. H2SOiat rodm temper' 

gturs for 20 mmuw. 
(3) RcsiM&tu-N: to alkalis; Jmmer&iofj Treatment with 5 wt % NsOH af roam iempere- 25 
turc for minutes, 
(^) 10 ftamg: UL94 Tcsi Method. 

TABLE 2 
30 IiKulatioii Ketisiancc of !:iim 

After % hour moisture 
absorption ireatssiem 

1.5 x S0i3 E! • cm 
1.6 X -cm 

value 

1.7 X 10!3*i • 
1.0 X 10'5 il • cm 

Example i: 
Comparative 

cm 

Example 1: 

The snxttlMjofs re-ststaaicr « abc-v^ table was mfi-asurEd aeco rdingioJIS ZSJ9?; 
coiirty efcetfode G*l!>, sabstfote JJioisl^re absorpccoi treatment: al 55' C, 98^ RH, 
DC 500 V fhr i mi&ytc- Th« reswciviiy was rocstthrerf using s insulauon fesisttnee 

drvtce Ki*n.uf»ctuj'«i by VHP Co. 

EXAMPLE 4 
On a glass epoxy resin substrate of 0.8 nun thick, a 

40 copper circuit pattern was formed in the same manner 
as in Ex*mp!e 1. 

Thereafter, using an electro-deposition coating com
position prepared by diluting ait alkyd resin (trade 
name: TF121; produced by Shinto Paint Co., Ltd.) with 

45 desalted water to a concentration of 15% by "weight, a 
DC voltage of 150 V was applied for 3 minutes under 
conditions of pH 8.5 and a bath temperature of 25* C., 
setting the substrate as the anode and a stainless steel 
sheet as the cathode. Thus an insulating film 4 of 15 jim 

50 thick was formed on the copper circuit pattern. 
Next, in an electro-deposition coating composition 

prepared by dispersing, in 100 parts by weight of an 
alkyd resin (trade name: TFJ21; produced by Shinto 
Paint Co., Ltd.) separately made ready for use, 7 parts 

, . , , , . , , , , . , 55 by weight of an alumina powder with an average parti-
parts by weight of the ntckel-coated alumina powder cle dkffieter of LQ WHOSE P&RTICH SURFACES WERE 

used m Example 1 was replaced with 10 parts by weight coatcd with nickd in s thickness of 0.1 ^m and further 
of copper-coated alumina powder, Coating thickness of diluting the dispersion with desalted water to 15% by 
the copper-coated alumina powder was 0.2 ixm. Aver- weight as concentration of a mixture of the resin and the 
age panicle dtameter of the alumma powder was 1.2 m powder, a conductive film 3 of 17 fitn thick was formed 
" on the whole surface of the insulating film 4 under the 

Physical properties (adhesion, resistance to acids, same conditions as those for the formation of the insu-
resistance to alkalis and resistance to flame), insulation kting film 4. 
resistance, specific volume resistance and electromag
netic wave shielding effect of the resulting circuit sub- 55 position as used for the insulating film 4, an insulating 
strate were evaluated or measured in the same manner film 5 of 15 fim thick was further formed on the whole 
as in Example 1. As a result, the same good results as in surface of the conductive film 3 under the same condi-
Example 1 were obtained 

TABLE 3 

After % hour moisture 
abscrption tresimgnt Initial vaiue 

1.5 x SO13 O • cm 
1.2 X SO13 fi • cm 

1.4 x to13 ft- cm 
1.8 X 10l£,£l • cm 

Example 
Comparative 
Exsmpifi h 
Nolfis: 
Tb* *bove jpes-tfie rsw&tivtty w** tnewuted #c«wtt(ng to JiS CMS I 

EXAMPLE 2 
A circuit substrate of the present invention was pre

pared in the same manner as in Example I except that 15 

jam. 

Then, using the same electro-deposition coating com-

tions.as those for the formation of the insulating film 4. 
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Filially, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 
C.tfc r C. to carry out heat treatment for S 50 minutes, A 
circuit substrate of the present invention was thus ob
tained. 

film 4 litider the same conditions as those for the forma
tion of the msalating film 4. 

Ftnaliy. the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 

5 C.± P C to carry out heat treatment for ISO minutes. A 
circuu substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, teststance to acids, 
resMance to alkalis and resistance to Same), insuktion 
resistance, specific volume resistance and electromag
n e t i c  w a v e  s h i e l d i n g  e f f e c t  o f  t h e  r e s u l t i n g  c i r c u i t  s u b -  . . .  
strate were evaluated or measured in the same manner 10 magnetic wave shieiding effect of the resulting circuit 

substrate were evaluated or measured in the same man-

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame) and electro-

as in Example 1. As a result, the same good results as in 
Exampie I were obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example ! to confirm 
that all the films were formed in uniform thicknesses. 

ner as in Example 1, As a result, the same good results 
as in Example 1 were obtained. 

The cross section of this circuit substrate was also 
15 observed in the same manner as in Example 1 to confirm 

that all the films were formed in unifonn thicknesses. 
EXAMPLE 5 

EXAMPLE 7 
On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern and an insulating film 4 were 
formed in the same •manner as in Example 1. 

Next, in an electro-deposition coating composition 
prepared by dispersing, in 100 parts by weight of an 
aeryiic melamine resin (trade name: Honey Bright 
CL-J; produced by Honey Chemical Co.) separately 
made ready for use, 10 pans by weight of a copper 
powder with an average particle diameter of 0.03 jini 
and further diluting the dispersion with desalted water 
to 15% by weigh! as concentration of a mixture of the 
resin and the powder, a conductive film 3 of 37 juro 
thick was formed oe the whole surface of the insulat ing 
film 4 under the same conditions as those for the fonna-

On a glass epoxy resin substrate of 0.6 mm thick, a 
20 copper circuit pattern was formed in the same manner 

as in Example 1. 
Thereafter, using an electro-depcsiiion coating com

position prepared by diluting an alkyd resin (trade 
name: TF123; produced by Shinto Paint Co., Ltd.) with 

25 desalted water to a concentration of 15% by weight, a 
DC voltage of 150 V was applied for 3 minutes under 
conditions of pH 8.5 and a bath temperature of 25° C,, 
setting the substrate as the anode and a stainless steel 
sheet as the cathode. Thus an insulating film 4 of 13 fitn 

JO thick was formed on the copper circuit pattern. 
Next, in an electro-deposition coating composition 

prepared by dispersing, in 100 parts by weight of an 
, , , , . , . alkyd resin (trade name; TF121; produced by Shinto 

Then, using the same electro-deposmon coating com- paint C0 ^ Ltd } separately made ready for ^ l5 parts 

position as used for the insulating film 4, an msulaUng J5 b wdght of a nickel powder with an average particle 
mm 5 of 15 fim thick was further formed on the whole diameter of 0.03 pm and further diluting the dispersi 
surface of the conductive film 3 under the same condt- wjth de&alted water to 15% by weight as concentration 
ttons as those for the fonnation of the insulating film 4. 0f a mixture of the resin and the powder, & conductive 

Finally, the resulting substrate was washed with film 2 of 20 pm thick was fortned on the whole surface 
water and then put the substrate in an oven of 97  ̂0f insulating film 4 under the same conditio&s as 
C.rtrC. to carry out heat treatment for 1 SO minutes. A thos£ for ^ formation of the insulating film 4. 
circuit substrate of the present invention was thus ob
tained. 

tion of the insulating film 4. 

on 

Then, using the same electro-deposition coating com
position as used for the insulating Sim 4, an insulating 

Physical properties (adhesion, resistance to acids, $ of 15 /un thick was further formed on the whole 
resistance to alkalis and resistance to flame), insulation 45 SUIface 0f the conductive fife 3 under the same condi-
resistance, specific volume resistance and eiectromag- tions as those for the formation of the insulating film 4. 
netic wave shielding effect of the resulting circuit sub
strate were evaluated or measured in the same manner 
as in Example 3. As a result, the same good results as in 
Example 1 were obtained. 

The cross section of this circuit substrate was also obtained, 
observed in the same manner as in Example i to confirm 
that all the films were formed in tmifonn thicknesses. 

Finaliy, the resulting substrate was washed with 
water and then put the substrate in an oven of 97* 
C±r C. to carry out heat treatment for 150 minutes. 

SO A circuit substrate of the present invemioti was thus 

Physical properties (adhesion, resistance to adds, 
resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance and eiectromag-

SS netic wave shielding effect of the resulting circuit sub
strate were evaluated or measured in the same manner 
as in Example 1. As a result, the same good results as in 
Example 1 were obtained. 

The cross section of this circuit substrate was also 

EXAMPLE 6 
On a glass epoxy resin substrate of 0,6 mm thick, a 

copper circuit pattern and an insulating film 4 were 
formed in the same manner as in Example 1. 

Next, in an electro-deposition coating composition 
prepared by dispersing, in 100 parts by weight of an 60 observed in the same manner as it) Example 1 to confirm 

that al! the films were formed in uniform thicknesses. acrylic melamine resin (trade name: Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 
made ready for use, 10 parts by weight of a copper 
powder with an average particle diameter of 0.02 fiin 
and further diluting the dispersion with desalted water 65 pared in the same manner as in Example 1 except that 15 
to 15% by weight as concentration of a mixture of the 
resin and the powder, a conductive fiSm 3 of 15 jura 
thick was formed on the whole surface of the insuiating 

EXAMPLE 8 
A circuit substrate of the present invention was pre-

parts by weight of the nickel-coated alumina powder 
used in Exampie 1 was replaced with a mixture of 7 
parts by weight of nickel-coated alumina powder and 5 
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pans by weight of copper powder. Coating thickness of 
the nickel-coaled alumina powder was 0.2 fim. Average 
panicle diameter or the alumina powder was 1.2 gm. 
Average particle diameter of the copper powder was 
0,03 jim. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance ami electromag
netic wave shielding effect of the resulting circuit sub
strate were evaluated or measured in the same manner 10 
as in Example 5. As a result, the same good results as in 
Example 3 were obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 15 

EXAMPLE 9 

sion with desalted.water to 15% by weight as concen
tration of a mixture of the resin and the powder, a DC 
voltage of! 50 V was applied for 3 minutes under condi
tions of pH 8,5 and a bath temperature of 25" C., setting 

5 the substrate as the anode and a stainless steel sheet as 
the cathode. Thus an insulating film 4 of IS jitn in thick
ness and 25% by weight in deposition quantity of the 
powder was formed on the copper circuit pattern. 

Next, in an electro-deposition coating composition 
prepared by dispersing, in 100 parts by weight of an 
acrylic melamme resiii (trade name: Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 
made ready for use, 10 parts by weight of an alumina 
powder with art average particle diameter of 1.0 fim 
whose panicle surfaces were coated with nickel in a 
thickness of 0.1 fim and further diluting the dispersion 
with desalted water to 15% by weight as concentration 
of a mixture of the resin and the powder, a conductive 

A circuit substrate of the present invention was pre
pared in the same manner as in Example 6 except that 10 
parts by weight of the copper powder used in Example SO film 3 of 17 fim in thickness and 30% by weight in 
<3 was replaced with a mixture of 5 parts by weight of deposition quantity of the powder was formed on the 
nickel-coated alumina powder and 10 parts by weight of whole surface of the insulating filtn 4 under the same 
copper powder. Coating thickness of the nickel-coated conditions as those for the fortnatton of the insulating 
alumina powder was 0.2 fun. Average particle diameter 
of the alumina powder was L0 jun. Average particle 25 
diameter of the copper powder was 0.02 fim. 

Physical propenies {adhesion, resistance to acids, 
resistance to alkalis and resistance to (lame) and electro
magnetic wave shielding effect of the resulting circuit 
substrate were evaluated or measured in the same man- 30 

film 4, 
Then, using the same electro-deposition coating com

position as used for the insulating film 4, an insulating 
film 5 of 15 jim thick was ftmher formed on the whose 
surface of the conductive Film 3 under the same cottdi-
tiom as those for the formation of the insulating film 4, 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 
C. ± r C. to carry out heat treatment for 150 minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis and resistance to flame), insulation 
resistance, specific volume resistance, hardness (pencil) 
and resistance to scratching (eraser) of the resulting 
circuit substrate were evaluated or measured. Results 
obtained are shown in Tables 4 to 6 below. 

ner as in Example L As a result, the same good results 
as in Example 1 were obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example J to confirm 
that all the films were formed in uniform thicknesses, 35 

EXAMPLE 10 
A circuit substrate of the present invention was pre

pared in the same manner as in Example 4 except that 7 
parts by weight of the nickel-coated alumma powder 40 
used in Bxampie 4 was replaced with a mixture of 7 
pans by weight of copper-coated alumina powder md 5 
parts by weight of nickel powder. Coating thickness of 
the copper-coated alumina powder was 0,2 fim. Aver
age particle diameter of the alumina powder was L0 45 resistance to flame, hardness, and resistance to scratch-
nm. Average particle diameter of the nickel powder 
was 0.03 tun 

The resulting insulating film and conductive film 
were dense and well adhered to adjoining ftims, having 
satisfactory resistance to acids, resistance to alkalis. 

ing. 
The electromagnetic wave shielding effect of the 

Physical properties (adhesion, resistance to acids, circuit substrate was also measured by the transmission 
resistance to alkalis and resistance to name) insulation line method after it was set in an apparatus. As a result, 
resistance, specific volume resistance and electromag- 50 the electromagnetic wave shielding effect was as good 
netic wave shielding effect of the resulting circuit sub- as that in Example 1. 
strate were evaluated or measured in the same manner The cross section of this circuit substrate was also 
as in Example i. As a result, the same good results as in observed m the same manner as in Example 1 to conftm 

that all the films were formed in umform thicknesses. Example 1 were obtained. 
The cross section of this circuit substrate was also 55 

observed in the same manner as in Example 1 to confirm 
that all the films were formed in uniform thicknesses. 

TABLE 4 

Resist-
Attee to 

Adhesion acids 

Resist- Rcsisi-
nf*ee to to 
alkalis flame 

EXAMPLE li Hard
ness <i> On a glass epoxy resin substrate of 0.6 mm thick, a 60 

copper circuit pattern was formed in the same manner Eiamsie ii:* 
as in Example 1. Adhe&ton NG NO Chared 

Thereafter, using an dectro-deposmorj coating com- rQ*e' changes changes w-o 
position prepared by dispersing, in an acrylic melamine ^,ot> i™1' j™" 
resin (trade name: Honey Bright CL-1; produced by 65 pj™^. "108 a ins 

Honey Chemical Co.), aluminum nitride with an aver
age panicle diameter of 1,5 fim in s concentration of 
3% by weight of the resin and then diluting the disper-

4 H >700 

film. •filnv 
adhered, 
Comparaiive Example 1: 
See See Scs Sec : H <100* 
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C.± 1° C. to carry out heat treatment for 150minutes. A 
circuit substrate of the present invention was thus ob
tained. 

Physical properties (adhesion, resistance to acids, 
5 resistance to alkalis, resistance to flame, hardness, and 

resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 
effect of the resulting circuit substrate were evaluated 
or measured in same manner as in Example 11. As a 
result, the same good results as in Example II were 
obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thick
nesses. 

TABLE 4-cantmued 
Re&ijjaj-C'i' Phy^caj PrijperTie-f- C'f Ftiffi 

Resisf-
ance to 
flam* 

Resist-
atsce to 

Adhestftn acids 

Resis-c-
sRard* ance to 

jrfk&ta < i > ness 

Tahk i. Table I. Table: 1. Tahk< I. t o H  
<t >• ReMsssnr* lo s^raEchinc 
*ljrt5CS 

N'otcv 
Tastt cr> :hc Kerns in :hc a?>y%-B tabs? were cgrrfp-d ;HJ-1 bi' ihe foltow-'mg tneilKwJs-
(H AdheafKi: JISIX>202 

to acid: trsasmcni with 10 Vd % H>SD4ai room tcntper' 
stiitc for 20 ttiinutes. 
(j) ResisJancc to alkali: Lmmsr&ktrj treatmsut wifh 5 wt. % N'aOH room tsoipci^' 
titffi JO rninuits, 
(4) Rts«starice fo nairve; L:L94 T^st Melhixl 
(5) Hardness: JJS KS4t» 
<6} R-esiatance to 'scratching: The tsrtiej tinti! swbjsrate waj. 15 
whem iht Rlffi WJW. with «r,a.-s«j'. 
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EXAMPLE 13 
TABLE S 

On a glass epoxy resin substrate of 0,6 mm thick, a 
copper circuit pattern was formed its the same manner 
as in Example 1, 

Thereafter, using an electro-deposition coating com
position prepared by dispersing, in an alkyd resin (trade 
name; TF121; produced by Shtmo Paint Co., Ltd.), 

Insulation Resistance of Film 
After 96 hour moisture 20 
sbsorptios Weatmrat into! vaiue 

1.3 >: !0i3 H 1.3 X 10" ft • OTi Example 1: • ctn 
Notes 
The iitsulstion resistance in the abqve cable was measured acqofding 10 J1S Z3L197; 
combrfKireBjeG-io^tibiustemffliiuresbKirpiiornreaimsnf^tss'c^swRH. silicon carbide with an average particle diatncter of 2.0 

1  ̂  *  W i * *  concentration of W by weight of the resin and 
then diluting the dispersion with desalted water to 15% 
by weight as concentration of a mixture of the resin and 
the powder, a DC voltage of 150 V was applied for 3 

30 minutes under conditions of pH 8.5 and a bath tempera
ture of 25° C, setting the substrate as the anode and a 
stainless steel sheet as the cathode. Thus an insulating 
film 4 of the IS ^un in thickness and 25% by weight in 
deposition quantity of the powder was formed on the 

35 copper circuit pattern. 
Next, in an electro-deposition coating composition 

prepared by dispersing, in 100 parts by weight of an 
aJkyd resin (trade name: TF12I; produced by Shinto 
Paint Co., Ltd.) separately made ready for use, JO parts 

® by weight of an alumina powder with an average parti
cle diameter of 1.0 82 m whose particle surfaces were 
coated with copper in a thickness of 0.2 jitn and further 
diluting the dispersion with desalted water to 15% by 
weight as concentration of a mixt ure of the resin and the 
powder, a conductive film 3 of 17 jim in thickness and 
30% by weight in deposition quantity of the powder 
was formed on the whole surface of the insulating film 
4 under the same conditions as those for the formation 

TABLE 6 
Sfccific Vokfne Resistance of Rim 

After 96 hour moisture 
absorptfsn treatment 

13 X 10^ O • cm 

Initial value 

i .O x JO13 11 - c m  Ex&mpfc 1: 
Nuie&: 
The *hov£ specific resiitivhy WAS mc&surfcd accofding to JJS C&43L 

EXAMPLE 52 
On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern was formed in the same manner 
as in Example I. 

Thereafter, an insulating film 4 was formed thereon in 
the same manner as in Example 11 except that 3% by 
weight of the afmninum nitride powder used for the 
insulating fiim 4 in Example 11 was replaced with 5% 
by weight of an alumina powder with an average parti- ^ 
cle diameter of 1.0 jim. 

Next, in an electo-deposition coating composition 
prepared by dispersing, in 100 parts by weight of an 
acrylic malamine resin (trade natnei Honey Bright 
CL-1; produced by Honey Chemical Co.) separately 50 
made ready for use, 15 parts by weight of an alumina 
powder with an average particle diameter of 1.0 fuoi 
whose particfe surfaces were coated with tucket in s 
thickness of 0.3 fim and further diluting the dispersion 
with desalted water to 15% by weight as concentration 55 
of a mixture of the resin and the powder, a conductive 
film 3 of 15 am in thickness and 27% by weight in 
depositicm quantity of the powder was formed on the 
whole surface of the insulating filtn 4 under the same , 
conditions as those for the formation of the insulating 60 
fjjjj-, 4 Physical properties (adhesion, resistance to acids, 

resistance to alkalis, resistance to flame, hardness, and 
resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 

of the insulating film 4. 
Then, using the same electro-deposition coating com

position as used for the insulating Elm 4, an insulating 
film 5 of 15 thick was further formed on the whole 
surface of the conductive film 3 under the same condi
tions as those for the formation of the insulating film 4, 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 
C.±r C. to carry out heat treatment for 150 minutes, A 
circuit substrate of the present invention was thus ob-

Then, using the same electro-deposition coating com
position as used for the insulating film 4, an insulating 
film 5 of 55 fim thick was further formed on the whole 
surface of the conductive film 3 under the same condi- 65 efFetu of the resulting circuit substrate were evaluated 
tions as those for the formation of the insulating film 4. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97° 

or measured in the same manner as in Example 11. Asa 
result, the same good results as in Example 31 were 
obtained. 
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The cross section of this circuis substrate was also 
obf-erved in the same manner as in Example 11 to con
firm thai alJ the Films were formed in tmifonn thick
nesses. 

effect of the resulting circuit substrate were evaluated 
or measured in the same manner as in Example U. As a 
result, the same good results as in Exaniple 11 were 
obtained. 

The cross section of this circuit substrate was also 
observed in the same manner as in Example 1! to con
firm that ail the films were formed in uniform thick
nesses. 

EXAMPLE 14 
On glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern was formed in the sanse manner 
as in Example 1. 

Thereafter, an insulating film 4 was formed thereon in 30 
the same manner as in Example 11 except that .1% by 
weighs of the aluminum nitride powder used for the 
insuktirig fiim 4 in Example 5 i was replaced with 1.5% 
by weight of an alumina powder with an average parti
cle diameter of 5.6 jxtn. 

Next, the same conductive film 3 as in Example 51 
was formed in the same manner as m Example 11. 

Finally, the resulting substrate was washed with 
water and then put the substrate in an oven of 97* 
C,± 1* C. to carry out heat treatment for 150 minutes, A 20 resistance to scratching), insulation resistance, specific 
circuit substrate of the present invention was thus oi> volume resistance and electromagnetic wave shielding 
tained. effect of the resulting circatt substrate were evaluated 

Physical properties (adhesion, resistance to acids, or measured in the same manner as in Example 11. As a 
resistance to alkalis, resisiance to flame, hardness, and result, the same good results as in Example 11 were 
resistance to scratching} and electromagnetic wave 2S obtained. . 
shielding effect of the resulting circuit substrate were The cross section of this circuit substrate was also 
evaluated or meastired in the same manner as tn Exam- observed in the same manner as in Example 11 to eon-
ple 11. As a result, the same good results as in Example firm that all the films were formed in uniform thick-
IS were obtained. 

The cross section of this circuit substrate was also 30 
observed in the same manner as in Example 11 to con- 1. A circuit substrate comprising a substrate, a con
firm that all the films were formed in uniform thickness. ductive circuit pattern provided on said substrate, a first 

insulating film that covers said conductive circuit pat
tern, and a conductive Jllm that covers said first insulat-

On a glass epoxy resin substrate of 0.6 mm thick, a 35 ing film, wherein both said first insulating film and said 
copper circuit pattern and an insulating film 4 were conductive film are formed by electro-depositing coat-
formed in the same manner as i« Example 1. ing. 

Thereafter, the same conductive film 3 as in Eaxam- 2, A circuit substrate according to claim I, wherein 
pie 5 was formed in the same manner as in Example 5. said conductive film is covered with a second insulating 

Then, the same insulating film 5 as in Example 11 was 40 film, 
formed in the same manner as in Example 15, and finally 3. A circuit substrate according to claim 2, wherein 
the coatings were cared in the same manner as in Exam- said second insulating film is formed by electro-deposi-
pie It. A circuit substrate of the present i-nvetition was tion coaling. 
thus obtained, 4. A circuit substrate according to claim 1, wherein 

Physical properties (adhesion, resistance to acids, 45 said first insulating Sim comprises a ceramic powder, 
resistance to alkalis, resistance to flame, hardness, and 
resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 
effect of the resulting circuit substrate were evaluated 
or measured in the same manner as in Example 11, As a 50 
result, the same good results as in Example 11 were 

EXAMPLE 17 
On a glass epoxy resin substrate of 0.6 mm thick, a 

copper circuit pattern was formed in the same manner 
as in Example 1. 

Thereafter, an insulating film 4, a conductive film 3 
15 and an insulating film 5 were formed thereon in the 

same manner as in Example 11, Example 8 and Example 
11, respectively. 

Physical properties (adhesion, resistance to acids, 
resistance to alkalis, resistance to flame, hardness, and 

nesses. 
1 claim; 

EXAMPLE 15 

5. A circuit substrate according to claim 3, wherein 
said second insulating film comprises a ceramic powder. 
6. A circuit substrate according to claim 1, wherein 

said conductive filin comprises a conductive powder, 
7. A circuit substrate according to claim 6, wherein 

said conductive powder comprises a material selected 
from the group consisting of a metallized ceramic pow
der and a metallized natural mica powder. 

8. A drcutt substrate according to claim €, wherein 

obtained. 
The cross section of this circuit substrate was also 

observed in the same manner as in Example 11 to con
firm that all the films were formed in uniform thick- 55 said conductive powder comprises a mixture selected 

from the group consisting of a metallized ceramic pow
der and a metallized natural mica powder and a material 
selected from the group consisting of a metallized resin 
powder and a metal powder, 

9, A circuit substrate according to claim 1 wherein a 
second insulating film is provided to cover said conduc
tive film, and said first insulating film, said conductive 
film and said second insulating film are all formed by 
electio-dcposition coating. 

10. A process for producing a circuit substrate, com
prising a first step of forming on a substrate a circuit 
pattern comprising a conductor wire, a second step of 
porviding a first insulating film to cover the circuit 

nesses. 

EXAMPLE 36 
A circuit substrate of the present invention was pre

pared in the same manner as in Example 12 except that 60 
10 parts by weight of the nickel-coated alumina powder 
used for the conductive film 3 in Example 12 was re
placed with 5 parts by weight of a silver powder with 
an average particle diameter of 0,02 fim. 

Physical properties (adhesion, resistance to acids, 65 
resistance to alkalis, resistance to flame, hardness, and 
resistance to scratching), insulation resistance, specific 
volume resistance and electromagnetic wave shielding 
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pattern, and a third step of providing a conductive film powder is incorporated into said eiectro-deposition 
to cover the first insulating film, wherein said second coating composition lo form the conductive film, 
step and said third step each comprises an elect ro-depo- , , , 
sition coating, said electro-depositioti coat ins being coiding to claim 14, y. herein said conductive powder 
carried out bv immersing said sutatrate m an electro- 5 comprises a matenal selected from the group cons.stmg 
, . , - . . . . . , , of a metaihzeo ceramic powder and a metallized natural deposition ooaimg composition, and setting the conduc- TfJjca p0wcjer 

tor wire; as an electrode. A process for producing a circuit substrate ac
cording to claim 14, wherein said conductive powder 

cording to claim 10, wherein the step of forming said J Q  comprises a mixture selected from the group consisting 
conductive film is followed by a fourth step of provid
ing a second insulating film to cover the conductive 
film. 

IS. A process for producing a circuit substrate ae-

11, A process for producing a circuit substrate ac-

ol'a metallized ceramic powder and a metallized natural 
mica powder and a material selected from the group 
consisting of metallized resin powder and a metal pow
der. 12. A process for producing a circuit substrate ac

cording to claim 11, wherein said fourth step comprises 15 

an elector-deposition coating, 
13. A process for producing a circuit substrate ac

cording to claim 10, wherein said second step comprises 
said electro-deposition coating, and wherein a ceramic 
powder is incorporated into said elecro-deposition coat
ing composition to form the first insulating film. 

14. A process for producing a circuit substrate ac
cording to claim 10, wherein third step comprises said 
electro-deposition coating and wherein a conductive 25 

17, A process for producing a circuit substrate ac
cording to cliam 10, wherein said fourth step comprises 
said electro-depositing coating, and wherein a ceramic 
powder is incorporated into said electro-deposition 
coating composition to form the second insulating film, 

18, A process for producing a circuit substrate ac
cording to claim 10, wherein a fourth step is provided to 
form a second insulating ftlxn that covers the conductive 
ftim, and wherein said second step, said third step and 

20 

said fourth step each comprises an electro-deposition 
• * * • » 

JO 

35 

40 

45 

50 

55 

60 

65 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
Page 1 of 2 PATENT NO. : 5, 158,657 

October 27, 1992 DATED 

INVENTCmS) : SUSUMU KADOKURA 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

COWMN 1 
T h i s - - •  "a this" should read -~a circuit, 

"can" should read --that can--. 
Line 35, 
Line 55, 

COLUMN 4 

"deposition" (second occurrence) should be deleted. Line 48, 

COLUMN 15 

"electo-deposition" should read 
--electro-deposition—, 

Line 47, 

COLWN 16 

" 1 . 0  8 2  m "  should read —1. 0  pm--. Line 41, 

COLUMN 17 

"5.6" should read —5.0--. Line 15, 

COLVWt 18 

"1 wherein" should read --1, wherein—. 
"porviding" should read •—providing—. 

Line 60, 
Line 68, 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
Page 2 of 2 PATENT NO. : 5,158,657 

; October 27, 1992 

INVENTORY) ; SUSUMU KADOKURA 

it is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

DATED 

cokwm,, X9 

"elector-deposition" should read 
—electro-deposition—. 
"elecro-deposition" should read 
—electro-deposition—. _ 
"wherein third" should read —wherein said third—-

Line 16, 

Line 20, 

Line 24, 

Signed and Scaled this 

Tfairtietbi Day of November, 199S 

Attest: 

BRtlCE LEHMAN 

Aaestmg Officer C&m»i$*s0n*r ef arid TrSdenmrkj; 
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EXHIBIT C 

The Judicial Decision from the District of Delaware 

LG Display Co., LTD., vs AU Optronics Corporation 
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Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 1 of 77 

IN THE UNITED STATES DISTRICT COURT 

FOR THE DISTRICT OF DELAWARE 

LG DISPLAY CO., LTD., 

Plaintiff, 

Civil Action No. 06-726-JJF v. 

AU OPTRONICS CORPORATION; 
AU OPTRONICS CORPORATION 
AMERICA; 
OPTOELECTRONICS CORPORATION; 
and CHI MEI OPTOELECTRONICS 
USA 

CHI MEI 

INC. , 

Defendants. 

AU OPTRONICS CORPORATION, 

Plaintiff 

Civil Action No. 07-357-JJF V  .  

LG DISPLAY CO., LTD. and 
LG DISPLAY AMERICA, INC. 

Gaspare J. Bono, Esquire; R. Tyler Goodwyn, IV, Esquire; Lora A. 
Brzezynski, Esquire and Cass W. Christenson, Esquire of MCKENNA 
LONG & ALDRIDGE LLP, Washington, D.C. 
Richard D. Kirk, Esquire; Ashley B. Stitzer, Esquire and Stephen 
B. Brauerman, Esquire of BAYARD P.A., Wilmington, Delaware. 

Attorneys for LG Display Co., Ltd and LG Display America, Inc. 

Vincent K. Yip, Esquire; Peter J. Wied, Esquire and Terry D. 
Garnett, Esquire of PAUL HASTINGS JANOFSKY & WALKER LLP, Los 
Angeles, California. 
Ron E. Shulman, Esquire and Julie M. Holloway, Esquire of WILSON 
SONSINI GOODRICH & ROSATI, Palo Alto, California. 
M. Craig Tyler, Esquire and Brian D. Range, Esquire of WILSON 
SONSINI GOODRICH & ROSATI, Austin, Texas. 
Richard H. Morse, Esquire; John W. Shaw, Esquire; Karen L. 
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Case 1:06-cv-00726-JJF Document 1497 Filed 02/16/10 Page 2 of 77 

Pascale, Esquire and Andrew A. Lundgren, Esquire of YOUNG CONAWAY 
STARGATT & TAYLOR LLP, Wilmington, Delaware. 

Attorneys for AU Optronics Corporation and AU Optronics 
Corporation America. 

O P I N I O N  

it February ,  2 0 1 0  

Wilmington, Delaware. 
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Farnan 

These proceedings involve three related patent infringement 

In the first-filed action, LG cases involving 23 patents. 

("LGD") alleges infringement of nine asserted Display Co., Ltd. 

patents (collectively, the "LGD Patents") against AU Optronics 

Corporation ("AUG") and Chi Mei Optoelectronics Corporation 

("CMO"). AUO and CMO have also brought separate actions against 

("LGD America") alleging LGD and LG Display America, Inc. 

infringement of eight patents asserted by AUO and six patents 

asserted by CMO. 

Proceedings with respect to CMO have been stayed. The Court 

required the parties to reduce the number of patents and claims 

asserted to a total of four patents and seven claims per side.1 

LGD identified the following patents and claims for As a result. 

trial against AUO: U.S. Patent No. 5,019,002 (claim 8); U.S. 

Patent No. 5,825,449 (claims 10 and 11); U.S. Patent No. 

6,815,321 (claims 7, 17 and 19) and U.S. Patent No. 7,218,374 

(claim 9). AUO identified the following four patents and claims 

for trial against LGD and LGD America: U.S. Patent No. 6,778,160 

1 The Court notes that, in contravention of the spirit of 
the Court's order reducing the number of claims to be tried in 
this case, the parties chose to assert several dependent claims. 
In the case of AUO's asserted patents, the assertion of numerous 
dependent claims has expanded the number of claims asserted from 
the seven that the Court ordered as a means of streamlining this 

Similarly, LGD's selection has 
resulted in a total of 11 claims being presented to the Court. 
case to a total of 16 claims. 

1 
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(claims 7 and 16); (claims 1 and 3); U.S. Patent No. 6,689,629 

U.S. Patent No. 7,125,157 (claim 1) and U.S. Patent No. 7,090,506 

(claims 7 and 17). 

A bench trial was held on the claims brought by the parties 

The first phase of trial was and was bifurcated into two phases. 

held from June 2-8, 2009, and addressed AUO's infringement claims 

The second phase of trial was held from June 16-22, against LGD. 

and addressed LGD's infringement claims against AUO. 2009, 

The claims and counterclaims for infringement and 

declaratory judgment in this case arise under the patent laws of 

the United States, Title 35, United States Code. Accordingly, 

the Court has subject matter jurisdiction over this action 

pursuant to 28 U.S.C. §§ 1331, 1338(a), and 2201(a). Personal 

jurisdiction over the parties exists pursuant to 10 Del. C. § 

3104, the Delaware long-arm statute. D.I. 1170 at 12. Likewise, 

§§ 1391(b), venue in this district is appropriate under 28 U.S.C. 

Neither jurisdiction nor venue is (c) and (d) and 1400. 

contested by the parties. 

This Memorandum Opinion constitutes the Court's findings of 

fact and conclusions of law on the claims brought by the parties. 

BACKGROUND 

The Parties 

LGD, formerly named LG Phillips LCD Co., Ltd., is a Korean 

corporation with a place of business in Korea. D.I. 1170 at Exh. 

2 
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LGD America is a California 1, Stipulated Fact No. 1. 

corporation with a place of business in San Jose, California. 

Id., Stipulated Fact No. 2. LGD and LGD America are collectively 

Id., Stipulated Fact No. 3. referred to as "LGD." 

AU Optronics Corporation ("AUO") is a Taiwanese corporation 

with a place of business located in Taiwan. Id., Stipulated Fact 

AU Optronics Corporation of America p'AUO America") is a No. 5. 

California corporation with a place of business located in Santa 

Clara, California. Id. at Stipulated Fact No. 6. AUO Corp. and 

AUO America are collectively referred to as "AUO," 

The Patents And The Technology Generally XI. 

The asserted patents relate to liquid crystal display 

("LCD"} products or methods of producing and assembling such 

products. Id., Stipulated Fact No. 13. An LCD is a flat panel 

display device that is used to generate images in a variety of 

products, including such devices as computer monitors, television 

screens, notebook computers and mobile phones. Id. , Stiptilated 

Fact No. 14. 

DISCUSSION 

I. Claim Construction 

The Legal Principles of Claim Construction A. 

Claim construction is a question of law. Markman v. 

52 F.3d 967, 977-78 {Fed. Cir. 1995), Westview Instruments. Inc 

aff'd. 517 U.S. 370, 388-90 (1996). When construing the claims 
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a court considers the literal language of the claim of a patent 

the patent specification and the prosecution history. Markman 

52 F.3d at 979. Of these sources, the specification is "always 

highly relevant to the claim construction analysis. Usually it 

it is the single best guide to the meaning of a is dispositive; 

Phillips v. AWH Corporation. 415 F.3d 1303, disputed term." 

1312-17 (Fed. Cir. 2005) (citing Vitronics Corp. v. Conceptronic 

Inc., 90 F.3d 1576, 1582 (Fed. Cir. 1996)). However, "[e]ven 

when the specification describes only a single embodiment, the 

claims of the patent will not be read restrictively unless the 

patentee has demonstrated a clear intention to limit the claim 

scope using 'words or expressions of manifest exclusion or 

restriction. Liebel-Flarsheim Co. v. Medrad, Inc. 358 F.3d / // 

906 (Fed. Cir. 2004) (quoting Teleflex. Inc. v. Ficosa N. 898 

Am. Corp.. 299 F.3d 1313, 1327 (Fed. Cir. 2002)). 

A court may consider extrinsic evidence, including expert 

and inventor testimony, dictionaries, and learned treatises, in 

order to assist it in understanding the underlying technology 

the meaning of terms to one skilled in the art and how the 

invention works. Phillips. 415 F.3d at 1318-19; Markman, 52 F.3d 

at 979-80. However, extrinsic evidence is considered less 

reliable and less useful in claim construction than the patent 

and its prosecution history. Phillips. 415 F.3d at 1318-19 

(discussing "flaws" inherent in extrinsic evidence and noting 

4 
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that extrinsic evidence "is unlikely to result in a reliable 

interpretation of a patent claim scope unless considered in the 

context of intrinsic evidence"). 

In addition to these fundamental claim construction 

principles, a court should also interpret the language in a claim 

by applying the ordinary and accustomed meaning of the words in 

Envirotech Corp. v. Al George, Inc the claim. 730 F.2d 753, JL- / 

759 (Fed. Cir, 1984). If the patent inventor clearly supplies a 

different meaning, however, then the claim should be interpreted 

according to the meaning supplied by the inventor. Markman, 52 

(noting that patentee is free to be his own F.3d at 980 

lexicographer, but emphasizing that any special definitions given 

to words must be clearly set forth in patent). If possible. 

claims should be construed to uphold validity. In re Yamamoto, 

740 F.2d 1569, 1571 (Fed. Cir. 1984). 

AUO's Patents JB 

The parties dispute a number of claim terms from the 

The Court has selected for construction those asserted patents, 

terms that appear most pertinent to the disputes and trial 

positions argued by the parties in the post-trial briefing.2 

2 The Court notes that claim construction in this case 
has been a "moving target." The parties have altered definitions 
that were advanced and have offered different terms for 
construction at different times during this litigation. In 
addition, the post-trial briefing between the parties is 
inconsistent as to which terms are genuinely in dispute. For 
example, disputed terms are identified in the post-trial briefing 
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U.S. Patent 'No. 6,778,160 (the " 1 160 patent") 1 . 

AUO asserts claims 1 and 3 of the Claim 3 is a *160 patent. 

dependent claim that stems from claim 2. Accordingly, the 

relevant claims of the *160 patent are provided below, in full: 

A liquid crystal display, comprising: an input 
logic for inputting a video signal from a host; a 
storage fox* storing the previous brightness level of 
the video signal input through said input logic,- a 
determinator for determining an output brightness level 
based on the previous brightness level stored in said 
storage and the next brightness level of the next video 
signal input to said input logic so as to make a time 
integration quantity of a brightness change 
substantially equal to an ideal quantity of light in a 
stationary state with respect to the next brightness 
level; and a driver for driving an image displaying 
liquid crystal cell based on said outpiit brightness 
level determined by said determination logic. 

The liquid crystal display according to claim 1, 
wherein said determinator comprising a table for 
storing a brightness level determined by the 
characteristic of a liquid crystal cell according to a 
relation between the previous brightness level and the 
next brightness level, and determining the output 
brightness level by modifying said next brightness 
level based on the brightness level read from said 
table. 

The liquid crystal display according to claim 2, 
wherein; said video signal input through said input 
logic comprises a plurality of color signals; and said 
table in said determinator is provided for each of said 
color signals. 

3. 

in claim construction sections, and later, additional terras 
appear to be added for construction in the infringement sections 
of the briefs. The parties' inability to agree on the central 
terms for dispute and succinctly state their positions in a 
parallel format has enhanced the difficulty of this case. 

6 
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The parties agree that one of ordinary skill in the art with 

'160 patent at the time of its filing is a person respect to the 

with at least a bachelor's degree in electrical engineering and 

several years experience working with liquid crystal displays, or 

the equivalent combined education and work experience. D.I. 1388 

1383 at K 122. at f 3 89; D.I. 

a storage for storing the previous 
brightness level 

The parties agree that the term "storage" refers to a 

D.I. 1388 at f 390; D.I. 1387 at 23. The parties "memory." 

dispute the meaning of "brightness level." LGD contends that 

"brightness level" means a "gray scale value or luminance value" 

and proposes that the phrase "a storage for storing the previous 

brightness level" be defined as "memory that temporarily holds 

the brightness level of the video signal received from the host 

Id. at f through input logic for the previous time increment." 

AUO contends that the term "brightness level means "a level 394 . 

of intensity of light," and therefore, the term "a storage for 

storing the previous brightness level" should be defined as 

"memory for storing a previous level of light intensity of a 

video signal input through input logic." D.I. 376 at Exh. M-2. 

After reviewing the claim language in light of the 

specification, the Court concludes that "brightness level" means 

a "level of intensity of light." This construction is consistent 

with the specification which explains that brightness "should be 
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AUO-5 ('ISO considered in terms of the quantity of light." 

While it is true that the patent) at col. 8, 11. 32-35. 

specification suggests that a "brightness level can be 

represented as a target brightness by a gray scale," the Court 

does not read the specification to limit the representation of a 

video signal's brightness level to "gray scale values." Id. at 

col. 3, 1. 67. 

determinator for determining an output 
brightness level 
b. 

AUO contends that this term means "logic, such as a 

circuitry, for determining an output brightness value. D.I. 376 

LCD contends that this phrase should be defined as at Exh. M—3. 

"circuit or logic that determines the output brightness level by 

applying an offset to the next brightness level that is 

predetermined based on a difference in quantity of light between 

the actual and ideal response characteristics of the liquid 

D.I. 1388 at f 395. crystal cell. 

The parties are in agreement that this term refers to logic 

or circuitry. Their disagreement arises from LGD's additional 

limitations which purport to limit the manner in which the 

determinator determines the output brightness. The Court has 

reviewed the claim language in light of the specification, and 

concludes that such additional limitations are not required. 

Accordingly, the Court adopts AUO's proposed construction of the 

phrase "determinator for determining an output brightness level" 
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as "logic, such as a circuitry, for determining an output 

brightness value." 

so as to make a time integration quantity of 
a brightness change substantially equal to an 
ideal quantity of light in a stationary state 
with respect to the next brightness level 

substantially equal 

AUG contends that the term "substantially equal" should be 

construed in accordance with its plain meaning such that 

^substantially equal" means "a level that is not completely the 

same but can be accepted as a substantially equal level." LGD 

contends that, the phrase "substantially equal" is indefinite, or 

in the alternative, should be construed as "a level which is not 

completely the same but can be accepted as a substantially 

equivalent level, and includes a level which is closer to an 

ideal quantity of light than [sic] no preventive measures are 

taken." D.I. 1388 at 101. 

The Court concludes that the term "substantially equal" is 

not indefinite and should be defined as AUO proposes. This 

construction is consistent with the plain meaning of the term and 

the specification, which explains that the "representation 

refers to a level which is not 'substantially equal level' 

completely the same but can be accepted as a substantially 

col. 4, 11. 56-58; col. 9, 11. equivalent level." *160 patent 

19-23 (referring to Pig. 6 and the desire to obtain a "quantity 

of light (S") . . . which is approximately the same as the 
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quantity of light (S) . . . [from an LC with] ideal response 

characteristic[s] (S".S)"; col. 8, 11. 45-47 (quantity of light 

In the Court's is "almost the same as" that of an ideal LC). 

view, LCD's construction, improperly imports limitations from the 

preferred embodiment into the claims. 

time integration quantity of a 
brightness change/ideal quantity 
of light in a stationary state 

2 . 

AUG contends that the term "time integration quantity of a 

brightness change" means "a quantity of light equal to the actual 

brightness level output through a liquid crystal, summed over the 

rise and fall response time of the liquid crystal." D.I. 376 at 

According to AUG, the plain meaning of "integration, in M- 13 . 

this context, is summing a change value (here, brightness level) 

over a period of time (here, the response time of the crystal)." 

AUG also contends that the term "ideal quantity of light in Id. 

a stationary state" refers to the "quantity of light emitted by a 

pixel during one time increment in which the pixel is in a non-

changing state." Id. 

LCD contends that these terms are indefinite. In the 

alternative, LCD appears to conflate the terms and offer a 

combined definition as follows: "quantity of light based on the 

actual response characteristic of the liquid crystal cell when 

the liquid crystal cell is provided with the next brightness 

level during the next time increment and the previous brightness 
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level before and after the next time increment." D.I. 376 at 

Exh. M—13. 

After reviewing the claim language in light of the 

specification, the Court concludes that the terms are not 

indefinite and will adopt AUO's proposed construction of these 

The specification explains that the "[q]uantity of light terms. 

can be considered as a time integration quantity of a brightness 

The specific at ion 'ISC patent, col. 4, 11, 53-57. change." 

further explains that "brightness of a pixel to the human eye . . 

. should be considered in terms of the quantity of light, that is 

brightness change integrated with respect to time," Id. col. 8, 

In the Court's view. this supports AUO's position 11. 30-34 . 

that the "time integration quantity of a brightness change" is 

the quantity of light that is emitted due to the change in 

brightness. LCD's proposed construction adds limitations that 

are not supported by the specification. 

Likewise, the Court will adopt AUO's proposed construction 

of the term "ideal quantity of light in a stationary state." The 

specification teaches, by way of example, that an ideal quantity 

of light is that quantity of light output by an ideal LC over one 

Id•,  c o l .  4 ,  1 1 .  42 - 4 7 ,  F i g .  4 .  time increment. However, an 

ideal LC does not exist, id. at col. 8, 11. 63-65, and the 

specification's example teaches that the ideal quantity of light 

from a conventional LC is that quantity of light emitted from the 
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LC during one time increment when the brightness is constant, 

Id. col. 8, 11. 37-39 (when the meaning the image is stationary. 

particular pixel or LC is driven at a target brightness for an 

the pixel or LC may be described as being entire time increment, 

in a non-changing or "stationary state"). As with LCD's previous 

construction, its proposed construction of "ideal quantity of 

light in a stationary state" adds limitations that are not 

supported by the specification. 

U.S. Patent No. 6,689,629 (the "'629 patent") 

AUG asserts claims 7 and 16 against LCD. Claim 7 is a 

dependent claim which depends upon claim 4. Claim 4, in turn 

depends upon claim 2, and claim 2, depends on claim 1. 

Similarly, Claim 16 is a dependent claim which depends on 

claim 13. Claim 13 in turn depends on claim 11. Claim 11 

depends on claim 10, and claim 10 depends on independent claim 9. 

Accordingly, the relevant claims of the '629 patent are 

provided below in full: 

1. An array substrate for display, comprising: 

a layer of an insulating substrate, having an area; 

a thin film transistor array formed on the insulating substrate; 
a plurality of wiring arranged on the insulating 
substrate, each wiring having a first end, the wiring 
in communication with at least one of the transistors 
in the thin film array; 

connections pads, 
first end of at most one of the plurality of wirings; 

each connection pad contacting the 

pixel electrodes, and 
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dummy conductive patterns, the dummy patterns 
comprising at least about 30% of the area of the 
insulating substrate, the dummy conductive patterns 
situated between the connection pads and the pixel 
electrodes such that the dummy patterns are not in 
contact with any of the wiring. 

The array substrate for display according to claim 
1 wherein at least one of the wirings comprises at 
least an upper layer and a lower layer of conductive 
materials. 

4. The array substrate for display according to claim 
2 wherein the upper layer wiring material is selected 
from the group consisting of molybdenum, chromium, 
tantalum, titanium and alloys thereof. 

The array substrate for display according to claim 
4 wherein the upper layer wiring material is selected 
such that the upper layer wiring material does not 
become insoluble in an acid or alkaline etchant. 

9. A method for forming an array substrate for display 
comprising: 

forming a layer of an insulating substrate, having an area; 

forming a thin film transistor array formed on the 
insulating substrate, each wiring having a first end 
the wiring in communication with at least on of the 
transistors in the thin film array; 

forming connections pads 
contacting the first end of at most one of the 
plurality of wirings; 

each connection pad 

forming pixel electrodes, and 

forming dummy conductive patterns, the dummy conductive 
patterns comprising at least about 30% of the area of 
the insulating substrate, the dummy patterns situated 
between the connection pads and the pixel electrodes 
such that the dummy patters are not in contact with any 
of the wiring. 
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10. The method for forming an array substrate for 
display according to claim S wherein at least one of 
the wirings comprises at least an upper layer and a 
lower layer of conductive materials. 

The method for forming an array substrate for 11. 
display according to claim 10 wherein the lower layer 
wiring materials is selected from the group consisting 
of aluminum and aluminum alloys. 

13. The method for forming an array substrate for 
display according to claim 11 wherein the upper layer 
wiring material is selected from the group consisting 
of molybdenum, chromium, tantalum, titanium and allays 
thereof. 

16. The method for forming an array sufoscrate for 
display according to claim 13 wherein the upper layer 
wiring material is selected such that, the upper layer 
wiring material does not become insoluble in an acid or 
alkaline etchant. 

The parties agree that one of ordinary skill in the art with 

respect to the 623 patent would be a person with at least a 

Bachelor's degree in chemical or electrical engineering, 

chemistry, or physics with 2 or more years experience working 

with liquid crystal display fabrication processing, or the 

equivalent combined education and work experience. D.I. 1383 at 

1 299; D.I. 1388 at 1 132; Tr. 118:3-16 (Silzars). 

duxnray conductive patterns 

LGD contends that the term 51 dummy conductive patterns" means 

"portions of the layer that do not receive or convey voltages or 

D.I. 1388 at H 133. Refining this construction signals." 

further, LGD contends that this construction requires that the 

dummy patterns do not conduct or convey signals "at least during 
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In this testing or operation of the display." D.I. 1387 at 6. 

regard, LGD further contends that dummy patterns are structures 

that are put into the design of a product to aid in the 

manufacturing of the product, but do not have a function during 

D.I. 1388 at K 136-138. the operation of the display. LGD 

contends that AUO has changed its position on the construction of 

this term, and that this change in position demonstrates that 

AUO's currently proposed definition should not be accepted. 

AUO contends that the term "dummy conductive patterns" 

refers to "one or more metal patterns in the specified region 

that are not in contact with any of the wiring." D.I. 1384 at 

AUO acknowledges that this construction is different than 24 . 

its previously proposed construction which was "a metal pattern 

that does not conduct signals or current used in the operation of 

the display." Id. at 25. However, AUO contends that its 

previous construction was too restrictive. In this regard, AUO 

contends that the wiring recited in the claims connects the 

connection pads to the transistors in the TFT array. AUO 

contends that dummy patterns are not needed for the operation of 

the transistors of the TFT array, and therefore, they "are not in 

contact with any of the wiring" that is "in communication with at 

least one of the transistors in the TFT array." Id., citing '629 

patent, col. 8, 11. 14-19. However, AUO maintains that there is 

nothing in the intrinsic evidence that precludes the dummy 
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conductive patterns from performing some function, such as 

conducting a voltage or signal used in the operation of a 

so long as they are not in contact with the TFT wiring. display, 

AUO points out that even under its prior construction, nothing 

required dummy conductive patterns to be unable to receive any 

voltages or signals, and that the dummy conductive patterns could 

still be connected to a ground or voltage supply. D.I. 1384 at 

24-26. 

As the Federal Circuit has recognized, the Court's task in 

claim construction is not to decide which of the adversaries is 

correct, but to independently determine the meaning of disputed 

claims. Exxon Chem. Patents, Inc. v. Lubrizol Corp., 64 F.3d 

1553, 1556 (Fed. Cir. 1995). For this reason, the Court does not 

take AUO's change in its claim construction position to be 

indicative of the merits of its current argument. 

Reviewing the disputed term in light of the claim language 

and specification, the Court concludes that the term "dummy 

conductive patterns" is properly construed to mean "conductive 

patterns in the specified region that are not in contact with any 

The claim terms expressly state that the dummy of the wiring." 

conductive patterns must comprise "at least about 30% of the 

and "are not in contact with any of the wiring." ' 629 area" 

The Court does not read the patent, col. 8, 11. 13-19, 57-63. 

claims or the specification from precluding the dummy conductive 
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patterns from performing some function, so long as that they are 

Accordingly, the Court not in contact with the TFT wiring. 

concludes that LCD's claim construction and AUO's prior claim 

construction were both too restrictive, and that "dummy conducive 

patterns" are "conductive patterns in the specified region that 

are not in contact with any of the wiring." 

area 

is indefinite because one LCD contends that the term "area" 

of ordinary skill in the art would be unable to unambiguously 

D.I. 1388 at f discern the boundaries of the asserted claims. 

In this regard, LGD contends that there is no 168-170. 

disclosure on how the 30% of the area should be calculated. 

Alternatively, LGD contends that the term "area" refers to 

"material deposited and patterned on a substrate. such as glass. 

Id. at H 171. that covers part of the array substrate surface." 

In response, AUO contends that "area" should be construed 

according to its ordinary meaning as a "specified region." D.I. 

Turning to the context of the claims more 1384 at 23-24. 

specifically, AUO contends that "area" refers to a region of the 

array substrate, specifically a region containing the dummy 

conductive patterns. 

After reviewing the claim language in light of the 

specification, the Court concludes that the term "area" is not 

indefinite and should be construed according to its plain meaning 
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In the Court's view, this is consistent as a "specified region." 

with the specification which explains that the substrate coverage 

"of the dummy conductive patterns themselves [is] 3 0% or more on 

an area of a specified surface." *629 patent, col. 5, 11. 55-61. 

Similarly, the specification explains that "dummy conductive 

patterns are formed on an area of a specified region where the 

dummy conductive patterns are formed." Id., col. 6, 11. 1-6. 

the Court concludes that an "area" is "a specified region," Thus 

more specifically, the region where dummy conductive patterns are 

located. 

a plurality of wiring / each wiring 

LCD contends that the term "each wiring" is indefinite 

because it is unclear as to which wiring the term "each wiring" 

is referring from the plurality of wiring. LCD contends that 

"[t]o the extent the term 'each wiring' can be construed, the 

term 'a plurality of wiring arranged on the insulating substrate 

should be construed to mean 'portions of the layer that convey 

voltages or signals from the connection pads to the thin-film 

D.I. 1407 at H 56. transistors in the pixel array." 

AUO contends that the these terms should be construed in 

accordance with their plain meaning in the context of the claim 

element in which they are used. Thus, AUO contends that "a 

plurality of wiring arranged on the insulating substrate each 

wiring having a first end, the wiring in communication with at 
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least one of the tx-ansistors in the thin film array" means "each 

individual wiring in a plurality of wirings," with the plurality 

of wirings being a plurality of electrical conductors. D.I. 1383 

at H 347, In this regard, AUG points out that the specification 

explains "this connection of 'each wiring' [by] describing 

wirings such as scan lines and signal lines connected with' the 

D.I. 1383 at 1| 344 (citing l629 electrodes of the transistors." 

patent, col. 1, 11. 17-19, col. 4, 11. 49-51, Fig. 2}. 

The Court concludes that the terms "each wiring" and 

"plurality of wiring" as recited in the claim element 3, 

plurality of wiring arranged on the insulating substrate, each 

wiring having a first end, the wiring in communication with at 

least one of the transistors in the thin film array" are not 

indefinite. The Court further concludes that these terms should 

be construed according to their plain meaning in the context of 

such that a plurality of wiring is a plurality of the patent. 

electrical conductors and "each wiring" is "each individual 

wiring in a plurality of wiring," 162 9 patent, col. 8, 1. 6, 11, 

col. 8, 11. 54-55; Tr. 139:10-140:1 {Silzars}. 

d. the upper layer wiring material does not 
become insoluble in an acid or alkaline 
etchant 

Although not identified in the parties' claim construction 

charts, it is apparent from their briefing that disputes exist 

regarding the proper construction and/or application of this 
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phrase. Specifically, AUO contends that the solubility issue in 

claim 7 and 16 must be evaluated in the context of a two layer 

that is a wiring structure having a lower and upper structure 

layer of wiring. D.I. 1384 at 26-27. 

LGD contends that AUO's interpretation of this claim 

improperly imports into the claims limitations contained in the 

specification. In particular, LGD contends that claim 7 and 16 

do not refer to the passivity problem described in the 

specification and contain no limitation that the insolubility of 

the upper layer is during the etching process. D.I. 1406 at 17-

18 . 

After reviewing the claim language in light of the 

specification the Court concludes that the limitation of claim 7 

and 16 must be read in the context of a two layer structure. 

Fuji Photo Film Co., Ltd. v. International Trade Com,n 386 F.3d 

1095 (Fed. Cir. 2004) ("Claims must be read in the context of the 

specification of which they are a part.") This reading is 

consistent with claims 7 and 16 which are dependent upon claims 2 

and 10. Claims 2 and 10 expressly contemplate two layer wiring 

and therefore, the claim language makes it evident, that it is 

within the context of two-layer wiring that solubility must be 

In the Court's view, this is also consistent with the evaluated. 

purpose of the invention which is to prevent the upper layer from 

becoming insoluble during etching of the two-layer wiring. Tr. 
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870:18-871:8, 872:9-13, 873:7-23 (Rubloff); Tr. 13 8 8:20-1391:2 

In this regard, the Court agrees with the testimony (Silzars). 

of Dr. Silzars that whether material would become insoluble if 

dropped by itself in a vat of etchant is irrelevant to the 

Tr. 1388:20-24 (Silzars). context of the claimed invention. 

Accordingly, the Court does not view its construction as 

importing limitations from the specification as LGD contends, but 

as an attempt to view the claim in its proper context. 

U.S. Patent No. 7,125,157 (the "*157 patent") 

AUG asserts independent claim 1 of the v157 patent. In 

full, claim 1 provides: 

A backlight unit for a liquid crystal display, 
comprising: a frame; a first supporting portion, 
disposed on the frame; a second supporting portion, 
further disposed on the frame; and a film comprising a 
first constraining portion and a second constraining 
portion, positioned on the frame by the first 
supporting portion and the second supporting portion 
passing through the first constraining portion and the 
second constraining portion, respectively; when the 
frame is disposed in a first position, the first 
supporting portion partially contacts an inner wall of 
the first constraining portion for positioning the 
film, and the second supporting portion does not 
contact the second constraining portion; and when the 
frame is disposed in a second position, the second 
supporting portion partially contacts an inner wall of 
the second constraining portion for positioning the 
film and the first supporting portion does not contact 
the first constraining portion. 

The parties agree that one of ordinary skill in the art with 

'157 patent at the time of its filing "would be a respect to the 

person with a bachelors degree in mechanical engineering or 
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physics and several years of experience working with aspects of 

the backlight modules for liquid crystal displays or the 

equivalent combined education and work experience." D.I. 1383 at 

f 497; D.I. 1388 at f 678; Tr. 2 07:24-208:12 (Silzars) . 

supporting portion 

LGD contends that a "supporting portion" should be construed 

as a projection from the frame. D.I. 3 76 at Exh. Q-l. AUO 

contends that the "supporting portion" should not be limited to a 

projection, which may be defined to have a specified shape. Id. 

The Court adopts AUO's construction of "supporting portion" 

(including but not as "any structure protruding from the frame, 

limited to a cylinder or a cuboid) intended to support the 

optical film." '157 patent, col. 2, 11. 61-62, col. 3, 11. 4-12, 

col. 4, 11. 17-24, Fig. 2A and 2B; col. 6, 11. 4-8, 31-42 Fig. 3A 

and 3B; Fig. 3C, col. 7, 11. 39-45, Fig. 4A-4D. 

b. constraining portion 

AUO contends that a constraining portion is "any formation 

(including but not limited to a hole or on or in the optical film 

groove) intended to restrict the movement range of the film." 

LGD contends that this term should be D.I. 376 at Exh. Q-2. 

defined as "a passage through the film that has a gap in the 

gravity acting direction after receiving a supporting portion." 

Id. 
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