Case 8:20-cv-00490 Document 1-7 Filed 03/10/20 Page 1 of 84 Page ID #:462

EXRHIBIT 7

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

©
L

case Bzrevronast oement T T

a2 United States Patent

Hanaoka et al.

US008531634B2

US 8,531,634 B2
Sep. 10, 2013

(10) Patent No.:
(45) Date of Patent:

(54) LIQUID CRYSTAL DISPLAY (52) US.CL
USPC coovvveveciercen 349/129; 349/93; 349/130
(75) Inventors: Kazutaka Hanaoka, Kawasaki (JP); (58) Field of Classification Search
Seiji Tanuma, Kawasaki (JP); Yohei USPC ettt 349/129
Nakanishi, Kawasaki (JP); Kazuya See application file for complete search history.
Ueda, Kawasaki (JP); Shingo Kataoka,
Kawasaki (JP); Takahiro Sasaki, (56) References Cited
Kawasaki (JP); Arihiro Takeda,
Kawasaki (JP); Hideaki Tsuda, U.S. PATENT DOCUMENTS
Kawasaki (JP); Takatoshi Mayama, 5,872,611 A 2/1999 Hirata et al.
Kawasaki (JP); Yuichi Inoue, Kawasaki 6,040,885 A 3/2000 Koike et al.
(JP); Norio Sugiura, Kawasaki (JP) g:?g%jg ﬁ 12%888 %it)szty:fla etal.
. 6,177,972 B1* 1/2001 Heldetal. ......cccccoueens 349/88
(73) Assignee: Sharp Kabushiki Kaisha, Osaka (JP) 6.177.973 B1* 1/2001 Leeetal. ... . 349/123
6,297,866 B1* 10/2001 Seo etal. ..cooocccoemmrrrnnnn. 349/141
*) Notice: Subject to any disclaimer, the term of this .
) pateJnt is ethnded or adjusted under 35 (Continued)
U.S.C. 154(b) by 0 days. FOREIGN PATENT DOCUMENTS
CN 1211745 A 3/1999
(21) Appl. No.: 12/951,630 CN 1264844 A 8/2000
(22) Filed:  Nov. 22,2010 (Continued)
Primary Examiner — Richard Kim
(65) Prior Publication Data (74) Attorney, Agent, or Firm — Greer, Burns & Crain, Ltd.
US 2011/0063553 Al Mar. 17, 2011 (57) ABSTRACT
A A liquid crystal display including a pair of substrates
Related U.S. Application Data arranged opposite to each other to form a gap; spaced vertical
(60) Continuation of application No. 12/261,788, filed on alignment films formed on the substrate in the gap; a cured
Oct. 30, 2008, now Pat. No. 7,872,719, which is a material formed on at least one of the alignment films in the
division of application No. 11/029,965, filed on Jan. 5, gap; and a liquid crystal layer of liquid crystal molecules. The
2005, now Pat. No. 7,499,132, which is a division of display also includes a pixel electrode formed on one of the
application No. 10/095,626, filed on Mar. 12, 2002, substrates in a pixel region and having either a plurality of
now Pat. No. 6,977,704. elongated members arranged with spaces therebetween and
connected by a connecting member or a plurality of elongated
30) Foreign Application Priority Data openings arranged in patterns. Finally, the cured material is at
least formed on the vertical alignment films so that an align-
Mar. 30, 2001 (JP) .eeoeieiiiiieiiieciiee 2001-098455 ment direction of at least the liquid crystal molecules adjacent
the alignment films is regulated.
(51) Imt.ClL
GO2F 1/1337 (2006.01) 17 Claims, 52 Drawing Sheets
798 12
N B {

Sum

Fr

O \
\ S

Sum

CKE

A R

T
M

Saum psum

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Case 8:20-cv-00490 Document 1-7 Filed 03/10/20 Page 3 of 84 Page ID #:464

US 8,531,634 B2
Page 2
(56) References Cited Jp 6-214218 8/1994
Jp 8-015707 1/1996
Jp 8-292423 11/1996
U.S. PATENT DOCUMENTS p 09-179101 71997
6,344,883 B2 2/2002 Yamada et al. p 9-269472 10/1997
6,437,845 Bl 8/2002 Yamada et al. p 10-153802 6/1998
6,459,467 Bl  10/2002 Hashimoto et al. p 10-260427 9/1998
6,466,291 B1* 10/2002 Ham .....ccccoeovvvnvrrennnn. 349/141 p 11-149093 6/1999
6,466,293 B1* 10/2002 Suzukietal. ........... 349/144 p 11-212093 8/1999
6,567,144 Bl 5/2003 Kim et al. JP 11-223814 8/1999
6,642,981 Bl  11/2003 Ohmuro et al. Jp 11-242225 9/1999
6,661,488 Bl  12/2003 Takeda et al. JP 11-326927 11/1999
6,671,019 B1* 12/2003 Petschek etal. .............. 349/129 Jp 2000-056305 2/2000
6,671,025 Bl 12/2003 Ikeda et al. JP 2000-075297 3/2000
6,710,837 Bl 3/2004 Song et al. JP 2000-098393 4/2000
7414,688 B2*  8/2008 Kim .....ccccocoerviniininnn. 349/141 p 2000-122044 4/2000
7,872,718 B2* 1/2011 Inoueetal. ................. 349/129 P A 2000-267101 9/2000
2001/0006410 Al 7/2001 Yamada et al. P 2000-347189 12/2000
2004/0119924 Al 6/2004 Takedaetal. .............. 249/129 P 2001-249340 9/2001
KR 1996-015028 5/1996
FOREIGN PATENT DOCUMENTS KR 1999-00695 1 1/1999
Jp 5-216014 8/1993
Jp 06-160814 6/1994 * cited by examiner

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Case 8:20-cv-00490 Document 1-7 Filed 03/10/20 Page 4 of 84 Page ID #:465

U.S. Patent Sep. 10, 2013 Sheet 1 of 52 US 8,531,634 B2
FIG.TA
A
/, ™

l l UV IRRADIATION

LIQUID CRYSTAL SKELETON

—

ELECTRIC —
FIELD et

MAIN
CHAIN 47
\

LIQUID CRYSTAL MOLECULE
VL L 7 ~SUBSTRATE

-
<

FIG.1B

A

N
ADSORPTION POWER

ALIGNMENT REGULATING

DIRECTION BY SIDE CHAIN
A / fpr

ALIGNMENT
REGULATING 2
DIRECTION BY P
ALIGNMENT FILM ALIGNMENT
, FILM
(L A S UBSTRATE

DOC KET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Case 8:20-cv-00490 Document 1-7 Filed 03/10/20 Page 5 of 84 Page ID #:466

US 8,531,634 B2

Sheet 2 of 52

Sep. 10, 2013

U.S. Patent

Sd 40
@] O @) X X v v X JONVINYO-NId
VLO0L
0 X 0 X X v v X INTIVA 3ISN
TIONY LSVUINOD | LSYHINOD
INIOd 171l 40 FONVLLIWSNVYL ONIYILLVOS NI dO¥a NI d0oyd
YYINONIS|  3ISv3¥D3a NI dONO| JONVLLINSNVIL ¥IMOd YIMOd WI1804d
GNNOYY 433ds (Sd ON Sl JONYNINNTY NI JOMQ a33dS JONVNINNT  AMOLVY10Y AHOLV1ION a3onaoyd
JONVANNLSI|  ISNOJSIY JYIHL 4 MOV1g NI ISNOJS3Y MOV18 NIl voitdO VIILdO
INTWNONY NI dOYa 17n214410) | NOLLYYOR3L3a NI dO¥@ INOLLYYOI¥313a Nl dOHQ Nl dOdd
INFWIAOHINI
© X 0] v X O~v v V~X a3ads
ISNOJSTY
1L 40
NOLLYOVdOYd |
40 3¥NSVY3.|  3¥NLONAULS |
NOILD3dId| NO¥AIHD 20 1L 40 |
TIONY|  NOISSIHIJNS |NOILYOVdONd|  NOWOINIG NOILOFIC LUL-3Yd HOMI | oo
NOILV.LNIIIO (AVdSIa| 40 3¥nSvy3]  ONIHOLIMS ONISIY (NoISIAlQ| 193443 NIVA
NI NOLLYIAZGQ|  NOILYav¥D| ~ INIWNOMY QUYMOL QU¥MOL ANIANDITY .
40 NSvE3- -IONW)|  AYLINWNAS|  ¥IMOd NOILV.LNIIHO ¥3IMOd 1714] 40 FNIL V LV) |
1008 40| ALrigvisia 20 SIXY 40| ONILIIL 30 GN38 40 | ONILIL 40 | 3SY¥3ATY JO[NOLLYNININOSIO 7
IONVIYIddY|IONYEVIddYSIa NOLLYXId|  ONILYVIAI NOLLYX!Id | ONILYVAWI [NOISSTdddNS| 40 NOILYXIA
ONISSI0Yd
QINYORId | gquyoquzg | 9INEONId | ayoqyag | aawuoduad | aawwoduad | OWEOIMAd | qawvoanad | T INGWNONY
10N 1ON 1ON
IOVAYILNI
VAW 014 WSV sd 800 (VINOZWOH) | ) e NL JAON

803

¢ Ol

Find authenticated court documents without watermarks at docketalarm.com.

T
M

DOCKE
ALAR



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




