US009411377B2

a2 United States Patent
Park et al.

US 9,411,377 B2
Aug. 9,2016

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

(54)

(71)

FLEXIBLE DISPLAY DEVICE

Applicant: SAMSUNG DISPLAY CO., LTD.,
Yongin, Gyeonggi-Do (KR)

(72) Sang-II Park, Yongin-si (KR); Jeoung

Sub Lee, Seoul (KR); Min-Hoon Choi,

Seoul (KR); In Sun Hwang, Suwon-si

(KR)

Inventors:

(73) Samsung Display Co., Ltd., Yongin-si

(KR)

Assignee:

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 184 days.

Notice:

")

@
(22)

Appl. No.: 14/332,339

Filed: Jul. 15, 2014

(65) Prior Publication Data

US 2015/0212547 Al Jul. 30, 2015

(30) Foreign Application Priority Data

Jan. 28,2014 (KR) coeieviieinnn 10-2014-0010795
(51) Imt.ClL
GO2F 1/1333
GO6F 1/16
U.S. CL
CPC ......... GO6F 1/1652 (2013.01); GO2F 1/13338
(2013.01); GO6F 1/1643 (2013.01); GOGF
2203/04102 (2013.01)
Field of Classification Search
CPC e, GO2F 1/13338
See application file for complete search history.

(2006.01)
(2006.01)
(52)

(58)

(56) References Cited
U.S. PATENT DOCUMENTS

9,213,929 B2* 12/2015 Tazaki .............. GO6K 19/037
2010/0026662 Al 2/2010 Oohira

250

2010/0201603 Al
2012/0138970 Al

8/2010 Kee et al.
6/2012 Shim et al.

(Continued)

FOREIGN PATENT DOCUMENTS

KR 10-2006-0114443 A 11/2006
KR 10-2007-0003295 A 1/2007
(Continued)
OTHER PUBLICATIONS

Hastrich, C., et al., “Bouncing Ideas, emerging design ideas of
biomimicry, critical creativity, sustainability and strategic thinking,
Self Healing Materials,” Filed under: Materials Research, Posted:
Feb. 1, 2012, http://bouncingideas.wordpress.com/2012/02/01/self-
healing-materials/, 8 pages.

(Continued)

Primary Examiner — Timothy L Rude
(74) Attorney, Agent, or Firm — Lewis Roca Rothgerber
Christie LLP

57 ABSTRACT

A flexible display device includes a flexible display panel, a
touch sensing layer on the flexible display panel, and a win-
dow on the touch sensing layer. The window may include an
elastic portion and a plurality of rigid portions at a surface of
the elastic portion and separated from each other. The elastic
portion may be made of a soft material having elastic char-
acteristics, and the rigid portion may be made of a hard
material. The rigid portion may have a checkered pattern or a
striped pattern at the surface of the elastic portion. The flex-
ible display device may also include a barrier film at a surface
of'the flexible display panel. The barrier film may protect the
flexible display panel and the touch sensing layer from exter-
nal impacts.
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