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(54) Light-emitting element, display device, and electronic appliance

(57)  The present invention provides a light-emitting
element having a structure in which the drive voltage is
comparatively low and a light-emitting element in which
the increase in the drive voltage over time is small. Fur-
ther, the present invention provides a display device in
which the drive voltage and the increase in the drive volt-
age over time are small and which can resist long-term
use. Alayer in contact with an electrode in a light-emitting

element is a layer containing a P-type semiconductor or
a hole-generating layer such as an organic compound
layer containing a material having electron-accepting
properties. The light-emitting layer (104) is sandwiched
between the hole-generating layers (102,103), and an
electron-generating layer (105) is sandwiched between
the light-emitting layer (104) and the hole-generating lay-
er on a cathode side (103).

FIG. 1

Printed by Jouve, 75001 PARIS (FR)



EP 1 624 502 A3

D)

Europidisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 05 01 6696

Citation of document with indication, where appropriate,

Relevant

Category of relevant passages to claim gl‘;’éf%iﬁénoyp%'; "
X JP 6 267658 A (MITSUBISHI CHEM IND) 1-3,7 INV.
22 September 1994 (1994-09-22) HO1L51/50
* paragraphs [0015], [0017], [0018], HO1L27/32
[0020], [0021], [60023], [0025], [0059]
- [0064]; figure 3 *
X,P |[WO 2005/064995 Al (SEMICONDUCTOR ENERGY 1-13
LAB [JP]; KUMAKI DAISUKE [JP]; SEO SATOSHI
[JP]) 14 July 2005 (2005-07-14)
* page 9, line 24 - page 14, line 22;
figure 6 *
X,P |EP 1 530 245 A2 (KIDO JUNJI [JP]; INTERNAT|1-3
MFG AND ENGINEERING S [JP] KIDO JUNJI
[JP];) 11 May 2005 (2005-05-11)
* paragraphs [0067], [0069] *
E EP 1 617 493 A2 (KIDO JUNJI [JP]; INTERNAT|1-5,8-13
MFG AND ENGINEERING [JP] KIDO JUNJI [JP];
IN) 18 January 2006 (2006-01-18)
* paragraphs [0072], [0073] * TECHNICAL FIELDS
_____ SEARCHED (IPC)
A EP 1 030 382 A2 (PIONEER CORP [JP]) 1-13 HO1L
23 August 2000 (2000-08-23) HO5B
* claim 3; figure 3 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 28 February 2011 Faou, Maryléne

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O non-written disclosure

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding




EPO FORM P0459

EP 1 624 502 A3

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 05 01 6696

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.

28-02-2011
Patent document Publication Patent family Publication

cited in search report date member(s) date

JP 6267658 A 22-09-1994  NONE

WO 2005064995 Al 14-07-2005 CN 1902984 A 24-01-2007
CN 101673808 A 17-03-2010
US 2007114527 Al 24-05-2007

EP 1530245 A2 11-05-20605 CN 1620212 A 25-05-2005
JP 4243237 B2 25-03-2009
JP 2005166637 A 23-06-2005
KR 20050045889 A 17-05-2005
US 2005098207 Al 12-05-2005

EP 1617493 A2 18-01-2006  CN 1719956 A 11-01-2006
JP 2006024791 A 26-01-2006
KR 20060049942 A 19-05-2006
US 2006008740 Al 12-01-2006

EP 1030382 A2 23-08-2000 JP 4001692 B2 31-10-2007
JP 2000243573 A 08-09-2000
us 6505901 Bl 14-01-2003

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




patsnap

TRAFROE) Bl EREEMBFER
DN (E)S EP1624502A3 N (E)H 2011-04-06
HiES EP2005016696 HiEH 2005-08-01

FRIERB(RFR)AGE) KRS F SRR
RF(EFR)AGE) ¥ SR AR E.
HARBEEANRAGE) FSERFEMEMARLR.

[FRIRBAA KUMAKI DAISUKE
SEO SATOSHI C OSEMICON ENERGY LAB CO LTD

RAAN KUMAKI, DAISUKE
SEO, SATOSHI C/OSEMICONDUCTOR ENERGY LAB. CO., LTD

IPCH =S HO1L51/50 HO1L27/32
CPCH¥%(= HO1L51/5076 HO1L27/3244 HO1L51/5056 HO1L51/506 HO1L51/5068 HO1L51/5072 H01L2251/558
i 2004227734 2004-08-04 JP
H AN FF 32k EP1624502B1
EP1624502A2
AN Espacenet
BEF)

ARARE—TELTH , HEEFRBEENBENLEDE , URES)
BLERERT BRI I NI R K ot WA, RERBARHE—MHEREE  H
FrIR 3 B8, AR 30 B8 BE A (B A S8 b0/ B AT BUR IR K BAE . 5 &%
THFHBERERNERTSPEXSHANERENTSEEBE FESN
FRHOMENENCAYENE LR, EXE (104) REEREER
(102,103 ) /& , BFEER (105 ) RIELXKE (104 ) FFERM
ZERREEZE (103),

FIG. 1


https://share-analytics.zhihuiya.com/view/287a014d-8f29-4dfb-a5fb-713b10dc0f02
https://worldwide.espacenet.com/patent/search/family/035240901/publication/EP1624502A3?q=EP1624502A3

