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(54) Liquid crystal display device

(57)  Aliquid crystal display device comprises a pair
of substrates (101, 101") whose spacing is determined
by spacers (1412, 1711) placed in a non-displaying re- F,G' 13
gion, a liquid crystal layer (106) filled in the space be-
tween said pair of substrates, a set of electrodes (102,

103) for_med on the surface of ope of the sub§tr§tes of 109" 1
said pair of substrates for applying an electric field to

said liquid crystal layer, and a pair of optical polarizers 101' -

(109, 109" placed so that they enclose said liquid crystal R R R R SR
layer and with their axes of polarization almost at right )
angles to each other. The liquid crystal layer contains 106 ,\@ 108

40% or more weight percentage or 100% or less weight
percentage of a constituent component with a dielectric
anisotropy of Ae < 1, and the directions of controlled ori-
entation of liquid crystal molecules at the two surfaces 110~ L103
between said liquid crystal layer and said pair of sub- _& 5
— 102

strates is almost parallel. The axis of polarization of one 101 ~ _
of the polarizers is almost aligned with the direction of W
controlled orientation of liquid crystal molecules at said 109 Z

surfaces.

Printed by Jouve, 75001 PARIS (FR) (Cont. next page)



113

O

FiG. 1c

EP 1 033 606 A3

FIG. 1b

T AN

4 —~103
106
|/

\ NN ANN AN RMAMRARARRARRN .

040

\\\\\\\\\\\\\\\
AT

&\
111
FiG. 1d

N

RNAINMNNNONNNINNNNY

102

P—L———»I



EP 1 033 606 A3

European Patent Application Number
N SEARCH REPORT
_0)» otfce EUROPEAN SEAR EP 0 10 3424

DOCUMENTS CONSIDERED TO BE RELEVANT

Cat Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
e80Ty of relevant passages to claim APPLICATION (intCL.7)
Y EP 0 673 986 A (HITACHI LTD) 1-8,16, | GO2F1/1333
27 September 1995 (1995-09-27) 17,19-22 GB2F1/1343
* page 2, line 17 - line 18 * €09K19/02
* page 3, line 10 - line 25 * C09K19/04
* page 4, line 54 * C09K19/08
* page 7, line 35 - page 8, line 34 * C09K19/34
* page 9, line 56 - line 58 * C09K19/42

* page 10, line 53 - line 56 *
* figures 1-3 *

Y US 4 372 871 A (TORIYAMA KAZUHISA ET AL) {1,3-8,
8 February 1983 (1983-02-08) 16,17,
19-22
column 8, line 30 - line 45 *

colum 9, line 14 - line 29 *

column 10, line 3 - line 12 *

column 11, line 51 - column 13, line 68

column 19, line 14 - line 52 *
column 24, line 1 - line 28 *

* * % * * * *

ane TECHNICAL FIELDS

Y DE 196 25 100 A (MERCK PATENT GMBH) 2 SEARCHED _(man

8 January 1998 (1998-61-08) GO2F
* page 1, line 3 - line 5 * CO9K
* page 11, line 5 - line 11 *
A EP 0 392 811 A (KONISHIROKU PHOTO IND) 2,22
17 October 1990 (1990-10-17)
* page 3, line 10 - line 11 *
* page 8, line 21 - line 24 *
A EP 0 833 187 A (TORAY INDUSTRIES) 1,2,6
1 April 1998 (1998-04-01)

* page 2, line 3 - page 3, Tine 19 *

The present search report has been drawn up for all claims

Ptace of search Date of completion of the search Examiner
MUNICH 2 December 2003 Petitpierre, 0
CATEGORY OF CITED DOCUMENTS T : theory or prinoiple underlying the i
E : earlier patent dooument, but published on, or
X : particularty relevant if taken alone after the filing date
Y : parti y relevant if combined with anoth D:d t cited in the applicati
document of the same category L : dooument cited for other reasons
O nonwriton ddiosire & romber o
1no : member nt A ndin
P : intermediate dncuulg:t dosument same padeot lamly, eorreeponding

EPO FORM 1503 03.82 {P04CO1)




EPO FORM P0459

EP 1 033 606 A3

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 00 10 3424

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

62-12-2003
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 0673986 27-09-1995 (N 1126348 A ,B 10-07-1996
DE 69530953 D1 10-07-2003

EP 1070753 A2 24-01-2001

EP 0673986 A2 27-09-1995

JP 7306417 A 21-11-1995

Us 6011606 A 04-01-2000

US 2002039162 Al 04-04-2002

US 2003201422 Al 30-10-2003

US 4372871 08-02-1983 Jp 1566925 C 25-06-1990
JP 54083694 A 03-07-1979

JP 63032835 B 01-07-1988

CH 639130 A5 31-10-1983

DE 2854310 Al 21-06-1979

DE 19625100 08-01-1998 DE 19625100 Al 08-01-1998
JP 10067988 A 10-03-1998

EP 0392811 17-16-1996 Jp 2272519 A 07-11-1990
JP 2784205 B2 06-08-1998

DE 69005565 D1 10-02-1994

EP 0392811 A2 17-16-1990

Us 5048933 A 17-09-1991

EP 0833187 01-04-1998 Jp 10104606 A 24-04-1998
CA 2216812 Al 27-03-1998

CN 1180175 A ,B 29-04-1998

EP 0833187 Al 01-04-1998

US 2003128311 Al 10-07-2003

Us 6525791 Bl 25-02-2003

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



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

patsnap
BRIETREE
EP1033606A3 NFF(RE)R 2004-01-28
EP2000103424 RiFH 2000-02-25
¥ ot B HIERT
HITACHI , LTD.

HIEREEERATE.
WM TRBERCO. , LTD.

FRIREEA KAGAWA HIROYUKI HITACHI LTD INTELL PROP G

TAKEDA SHINTARO HITACHI LTD INTELL PROP G

ARAYA KOTARO HITACHI LTD INTELL PROP G

ARATANI SUKEKAZU HITACHI LTD INTELL PROP G

KONDO KATSUMI HITACHI LTD INTELL PROP G
KB KAGAWA, HIROYUKI, HITACHI, LTD., INTELL. PROP. G.

TAKEDA, SHINTARO, HITACHI, LTD., INTELL. PROP. G.

ARAYA, KOTARO, HITACHI, LTD., INTELL. PROP. G.

ARATANI, SUKEKAZU, HITACHI, LTD., INTELL. PROP. G.

KONDO, KATSUMI, HITACHI, LTD., INTELL. PROP. G.
IPCH %S GO02F1/1343 GO2F1/1333 C09K19/02 CO9K19/04 CO9K19/08 CO9K19/34 CO9K19/42
CPCH%S GO02F1/134363 G02F1/1339 Y10T428/10 Y10T428/1036
£ 4 1999048594 1999-02-25 JP
H T 3Rk EP1033606B1

EP1033606A2
SAERBEE Espacenet
- FIG. 1
BB S REE DX EAR (1011018439, ) | HAMEREEEDF . 1a
Xig iy EIREY (14121711 ) BE , R&E (106 ) EXREFFR—NE
W ZERS, 2R, —HBE4% (102,103 ) , FREMR—NERN 109 AN,
—¢§$ﬁﬂ’9§@t y Fﬁﬂ:ﬂﬁﬁﬁiﬁ?ﬁ%ﬁﬁﬂﬂ%% , J«X&-Xﬁ'ﬁ%“hﬁﬂﬁ%ﬁ 101! =
(109,1098#39; ) , FREAREAEBEFEKSEH BN REHL arayrrr=s

FRUEKES, RREREHI0%NRESHEERTDLHI100%RELHNE
EREDENNEZARMEA<INHRAS , URFIRERRE ZRBHAN
FHZZEE A 5 @ H BT — N EARILFF1T. HF
— MmO Rk F SATARE LR &S FHZRIE A [ —.

RELWRRED

108 ~KT D 7\168

110 — N 103

101 —T —102

100 P



https://share-analytics.zhihuiya.com/view/90243e5e-8bcb-4da0-b5eb-8fbae788d337
https://worldwide.espacenet.com/patent/search/family/012807744/publication/EP1033606A3?q=EP1033606A3

