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(54) Display devices using electrochromism and polymer dispersed liquid crystal and methods

of driving the same

(57)  Provided are display devices using electro-
chromism and PDLC and methods of driving the display
devices. A display device may include a plurality of first
electrodes and a plurality of second electrodes; a poly-
mer dispersed liquid crystal (PDLC) layer between the

first electrodes and the second electrodes; a plurality of
third electrodes and a plurality of fourth electrodes; a plu-
rality of electrochromic layers between the third elec-
trodes and the fourth electrodes; and an electrolyte layer
between the third electrodes and the fourth electrodes.
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, hamely:

1. claims: 1-3, 8, 9

The subject-matter of claims 1-3, 8 and 9, concerns a
display device containing a Polymer Dispersed Liquid
Crystal (PDLC) layer between first and second electrodes and
an Electrochromic (EC) layer, located between third and
fourth electrodes and an electrolyte layer between the third
and fourth electrodes. The special technical feature
associated with claim 3 is that the display device has a
light absorbing Tayer on the first electrodes. This special
technical feature addresses the problem of containing the
scattered light not reflected by the PDLC Tayer i.e.
improving display contrast.

2. claim: 4

The subject-matter of claim 4 concerns a display device
containing a Polymer Dispersed Liquid Crystal (PDLC) layer
between first and second electrodes and an Electrochromic
(EC) layer, located between third and fourth electrodes and
an electrolyte layer between the third and fourth
electrodes. The special technical feature associated with
claim 4 is that the display device has colour filter layers
between the third and four electrodes wherein the
electrochromic layers are a material that changes into a
black colour in response to an electric field.This special
technical feature addresses the problem of providing and
alternative EC layer i.e. coloured EC materials not
required and replaced by combination of colour filter and EC
which changes to black.

3. claims: 5-7

The subject-matter of claims 5-7 concerns a display device
containing a Polymer Dispersed Liquid Crystal (PDLC) layer
between first and second electrodes and an Electrochromic
(EC) Tayer, located between third and fourth electrodes and
an electrolyte layer between the third and fourth
electrodes. The special technical feature associated with
claim 5 is that the PDLC Tayer includes a plurality of black
dyes. This special technical feature addresses the problem
of providing and alternative means of absorbing light
(either passing through the display from the backside, or in
reflection) in those areas of the PDLC meant to block light
passing through the corrresponding areas of the EC Tayer.

4. claim: 10
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The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

The subject-matter of claim 10 concerns a display device
containing a Polymer Dispersed Liquid Crystal (PDLC) layer
between first and second electrodes and an Electrochromic
(EC) layer, located between third and fourth electrodes and
an electrolyte Tayer between the third and fourth
electrodes. The special technical feature associated with
claim 10 is that the pixel electrodes of the EC and PDLC
layers are electrically connected by at least one thin film
transistor. This special technical feature addresses the
problem of reducing the manufacturing cost of the display
device.

5. claims: 11, 14

The subject-matter of claims 11 and 14 concerns a method of
driving a display device containing a Polymer Dispersed
Liquid Crystal (PDLC) layer between first and second
electrodes and an Electrochromic (EC) layer, located
between third and fourth electrodes and an electrolyte Tayer
between the third and fourth electrodes. The special
technical features of the method involves applying a voltage
between at least one corresponding pair of electrodes
including one of the third and one of the fourth electrodes
while no voltage is applied between the first and second
electrodes.These special technical features addresses the
problem of providing a static image on the EC part of the
display.

6. claims: 12, 13, 15

The subject-matter of claims 12, 13 and 15 concerns a method
of driving a display device containing a Polymer Dispersed
Liquid Crystal (PDLC) layer between first and second
electrodes and an Electrochromic (EC) layer, located
between third and fourth electrodes and an electrolyte Tayer
between the third and fourth electrodes. The special
technical features of the method involves applying a voltage
between the third and fourth electrodes, removing the
voltage, leaving the third and fourth electrodes in a
floating state and applying a voltage between a least one
pair of the first and second electrodes.

These special technical features addresses the problem of
providing a moving image on the entire display.




EPO FORM P0459

EP 2 209 040 A3

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 09 17 9116

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

12-05-2010
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1933193 Al 18-06-2008  CN 101201523 A 18-06-2008
JP 2008145867 A 26-06-2008
KR 20080054352 A 17-06-2008
US 2008137168 Al 12-06-2008
EP 2161613 Al 10-03-2010 CN 101673525 A 17-03-2010
JP 2010066767 A 25-03-2010
KR 20100029633 A 17-03-2010
US 2010060825 Al 11-03-2010
EP 0887694 A2 30-12-1998 DE 69821682 D1 25-03-2004
DE 69821682 T2 09-12-2004
JP 11015000 A 22-01-1999
W 495639 B 21-07-2002
us 6287649 Bl 11-09-2001
US 6278505 Bl 21-08-2001 US 6433843 Bl 13-08-2002
us 6320631 Bl 20-11-2001
WO 2005072447 A2 11-08-2005 CN 1933964 A 21-03-2007
GB 2427302 A 20-12-2006
US 2005195354 Al 08-09-2005
US 2007126674 Al 07-06-2007

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




patsnap

TRBI(E) EARBEENRENIBREBNE RRERERF 5 E

NSNS EP2209040A3 NFF(RE)R 2010-10-13
RiES EP2009179116 RiEH 2009-12-14
FRIFB(EFR)AF) Z2LFHRIALH

RF(EFR)AGE)

HAT R E (TR AGE)

SAMSUNG ELECTRONICS CO. , LTD.

SAMSUNG ELECTRONICS CO. , LTD.

[#R1 &% BB A JANG JAE EUN
CHA SEUNG NAM
JUNG JAE EUN
JIN YONG WAN
-3 PN JANG, JAE-EUN
CHA, SEUNG-NAM
JUNG, JAE-EUN
JIN, YONG-WAN
IPCH %S GO02F1/1334 G02F1/153
CPCoE= GO02F1/1334 G02F1/133514 G02F1/13475 G02F1/153 G02F2201/44 G02F2201/52 G02F2203/62
G09G3/38 G09G2300/0426 G09G2300/0452
k54X 1020090004200 2009-01-19 KR
H 4N FF 3Tk EP2209040A2
SNER4E Espacenet
BEF) FIG. 2
RETHEAEFTENPDLCHE REEURBHEREEN T E. T A

REASESINE—BRMSNE BN EE —BRAE BNz A
REVPERE (PDLC ) B 2N E=BRMZS N ENBREE =B
FMEMEBRZ EHZSNBEHEGE; AR 5 = B AR5 M Bk 8 69 B iF
BE.

1458 150R

145G 180G 145B

1

1508

/
,



https://share-analytics.zhihuiya.com/view/149a3f24-08d8-46af-9e2b-9dfdd92bb8f6
https://worldwide.espacenet.com/patent/search/family/042125005/publication/EP2209040A3?q=EP2209040A3

