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(57) Abstract: An organic semiconductor light-emitting device
having the form of a field-effect transistor and a display using
this device are disclosed. In the device, electrons and holes can
be transported. The device comprises an organic semiconductor
light-emitting layer capable of emitting light by recombination
of holes and electrons, a hole injection electrode for injecting
holes into the organic semiconductor light-emitting layer, an
electron injection electrode for injecting electrons into the organic
semiconductor light-emitting layer, and a gate electrode so disposed
as to be opposed to the organic semiconductor light-emitting layer
between the electrodes. When a control voltage is applied to the
gate electrode, the carrier distribution in the organic semiconductor
light-emitting layer is controlled. Thus, the light emission can be
turned on/off and the emission intensity can be modulated.
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X3 (A) —3(D). X4(A) —4(D). ¥5(A) —5(D) BLVX6 (A) —6 (D) i, Hi
IROFHEERFOCIE B DR E R ThS, K3 (A) —3(D) ik, TPTPTE,
NTCDALDEAES%2 (T2 L TPTPTOEHBEB60TN%) ELIZHED
B cdY, M4 (A) —4(D) it FRAHE 1R (T2 BLTPTPTOE A &50E
%) ELTe S/ OFEZ R L, K5 (A) —5 (D) 1X, RIREHE2X3 (TR BTP
TPTOEA BA0EN %) LLTHE ORHEEZ R, K6 (A) —6 (D)1, REAHE
1xt2 (T2 b TPTPTOE A E33EN%) LU A ORHEEZ/RL TS, £ KD
(A) 13, PRIBKEN 1T -T2 35812 8BI1F ARV A L8 (Drain Voltage: Nl A &4
WZEHIINESNDEEE) 1269 HRL A it (Drain Current: A3, 4DRIZHALEHE
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[0033]

[0034]

[0035]

[0036]

W) &R T, Fle, FXD (B) id, NEUERENZAT -T2 358 BT DR VA B
BRUVAVBROEERT, Fo, HFRD (C) 1%, PRIBEEI 21T 785BI BT HR
VAR D8 (Luminance) DZb /R T, SBIT, £ KD (D) 1%, NZUEE
BEAT oI B ICRBIT DRV AV EEICH T OEE DA /RL TS, FRHEX
[Zix, 7 —MNEEVg (F—MEMLICEINSN S EE) % PRBEENIL Tid, 0V,
—20V, —40V, —60V, —80V, —100VELZHA DRI RENTERY, NAY
BRENC L ik, —MEEVgE0V, 20V, 40V, 60V, 80V, 100VELZHZAD
R ENE VRSN TV,

7elziE, K3 (A) IZBW T —MEEVg= —100VDLFITIER T5&, FLAv
BEXTRL AL BIRAFHERBRIL, FL A BE ORI MasHEORIM) 256> TRLA
> BT AT RN REHED LR L OO EBRAL . ZOMBMHEER
AIZBIEREE, RUAV BRI S MERRBE , ZOMFIEKRRBIZ S| &t
« RUAVBEDEMZIES TRL A BHRSH MU THRBML TWOSREBEEERCEE
AHLTWD,

MOZSHIR A, fEFIFIRR B & OB BEEIRR CIZ B\ T, — A B3 DA 1
RIS~ D IEFLDIEANEL TS, FIFIFEIRR B L OB EGEIRRCIZ
BUWT, FUAVBREAD LA B ERFEIE D, BT 5T DB T DA
AT, ZOFRITEN T, AELFERFOUESN TOIELBIUE T OHH S, 72
DUNIZIITHEI R EL D,

B4 (B) iIZBWTT —MEEVg=20VDOHAITER 5L, LA BENRLA
VETROFHE-BRIL, RLA BRI AHMERRBE, ZOMAFHIKRBIZ
FlEBVT, RLAV BRI TR A BRI TREL T < FEHL
HRRCEEHL TS, ZOHE | NEBRE ChHHD T, fUFIFEMRBIS LU R HE
BRCIZBW T, Y —ABB3D DA B R CE S ~DE T DIEABEL T
%, FEBBEMRCIZED L, LAV BBAD DA IERTOE5IT, BT EET
DIEFLPEASI, THbA, HHLERRCEEN THA G L, JIUTE LN
HELDHTEITRD,

ZOINILT, BREHRIINT L D AZ OIGENE & U TR T DA B 8 kROt g



WO 2006/025274 12 PCT/JP2005/015525

[0037]

[0038]

[0039]

ENODFENEAELIHHIENTED,

X7 (A) —7(D) k. PRIBRB OFAITRIT DR AL BHRICKT T 5B T35 (Qua
ntum efficiency) DRIEFRERE TR THD, K7 (A) X, TPTPTOEH EA60E
N% THHGEAEDORHEEZRL, K7 (B)IXTPTPTOR A BR50FE N % THHSEA
DEHEZIRL, 7 (CHITPTPTOEH BHA0EN % THLHH DFRrEZRL .,
X7 (D) i TPTPTOEHH B33 ETN % ThHIGADREZRT,

RUAVBEIROEAUTK T DR T IROECBRENG S, FLAEFROBIHEIC
BN EDOHIEITEHET /2D, ZHUTKHL T, FLAVBROEEIHTHE TR
DEHDDIR2T X, FU A BIROBINIA > TR EEZE NS LI LN TE
BOT, FIEDOHE B IR D, ZOXIRBEDNID, RUAVBIRICK 55
FRROEEBDIRNEMEDPFELVRHETH DLV 2D, 7 (A) —7(D) 2301
 TPTPTOEH BEZS50FN %LU T (LVFELITA0EN % LAT, SHIZAHFELLIE
33EN%LLT) ETBZLICEo T HFELWRL AV B BT RIREHE N EDN
BHZERDND,

8 (A) —8(D) X, NEIBRE DFAIZIIT BEERZR AR R L TRY, K8 (A)IX
TPTPTOEH B60EN Y DHE DR /RL, K8 (B) IITPTPTOE A &AS
50N % DA DRHEERL, K8 (C)IXTPTPTOEH EHB40F N % DHA D
BptEE RL, M8 (D) IITPTPTOEAR EA3IENA % DA DFHEEZ/RL TN,

7 (A) —7(D) DA LRARREZEITOL NRBREIDOBA1ZIE, TPTPTOH
HE&ENS0ENL %L E (EVFFELLIE60EL %LU L) DA, BFRRLV AV ER
X B T REHER LD R DD,

B9iZ, TPTPTOEH BICK 45 &m FRIROEE 2R T TH D, PRERE DY
AICHEHTPTPTOE R EE S THZLICES T, BT HIRB N _ ESNDZ LM bing
o ZHUZH LT, NEERBY OGS ICIITPTPTO B H 70TV %R E TR TR
FIFILCTLED, 7238, TiZ, PRUBRENIZBAIL TIX, RL AV EEVIEZ —100VEL
7 —NEEVeg=—100VELHA ORIERE R RS TERY, NAERENZBIL T
X, FLAUBEVA=100VEL, 7 —MEEVg=0VEL72 B/ DR RS T
Do
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[0040]

[0041]

[0042]

[0043]

1013, ZDOFRHDHE 20 LML RRITIRD A BRI OIS E DA 7
512 O X2 W X CH D, ZDOK10IZBW T, EROKITRENTZEZERIC
YT HEHATIE, K1DOBFE LFE—DB R SEMNLTRT,

ZOEMEETIE, FHLERRLE S, TPTPT TS -PRIA -8
{KJg5PL, NTCDA TSN INAL A #E 8 K Jg SN L ARl g L - Rl e i G s
Fo TSN TS, 10TiL, PRIGHEER)E PN A E{K)E 5N L
(CRESNTODR, ZO2EDHHEFERIESP, SNOBLEIXIX10DALE L% T
HoThi\, AHLEERRLES LITiE, Y —ABWIB LR A BRBADS, BT
TEDOWUNERE (724 21325nm) 7217 MRRZ HIT TRLESIL TV D,

ZOEIERRETIL, B TNV VR A R T PRI BRI B D72 5P
RIEH SR 5PL, Wi CThI L VRSBt E R T NAD B DA A NFUA
HKRESNEEZTHE T5ZLITEo T, 2REL TR —FEREI A FrRE 2 A -8
RIS BIBIRE L TND, PRUBRENAATH A OB T IEABMLRDNL A8
RRATINE A SR SNIZEEL Qe ZOX5REBTH-TH, RLAYv
BABAIY, PRI EREE5PE 22 & )¢, NEVG K LS R E 5N L O] T v
Y (BT) ORZETOIZENTED, o, NEBREZ1TO5 AR 2B THEAE
RRE72%Y — A EAE3IE, NAVE# B ARG ENITHEL TRV, Z0Y — A AE3
1T, PRI EIKE 5PA L& 3T ¢ NEUA 8RB ENE O] T Uy (B
T) DR EATIZEN TED,

FX VY DORZ AT, PRUGHE-EKESPOE A3 200nm LA T THHIL
PEFEL, AESEERROPAA B ES5POIEA213100nm THD,

ZDIIBRHERRIT LS T, BHRDOH 1D ESEHRRDOG & LRITL, PRSI E/2IIN
FIBREh ZATHOZ LI ED | A EEARRLEONICB W CELRBLOE T O HES
ZAECSE, ZIUCHS B RISEDILNTED,

111k, ZORHDFE 3D EELRRITIRD A BRI E OBAHI 7
B DR ET X TH D, ZOKIUTBWT, EROK LI RENTZEEIT
KT DL, K1DOBALERA— DB RS EM U TR T, o, ZOEEHE
OPITBWT, EROX2EH VBT 2,
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[0044]

[0045]

[0046]

ZOEMEEETIE, BRI BTN D AZ DTG IE L L CHERE T2 B 138 5%
JEJE501ZiE, PRIGHE E R BN CHATPTPTAE A S TRV, ZOHHY-E
RFE I 501T, NEVE B S AATEHI B IITIRAS LTV, T22bb, 20
KM RBO A ERRICE501L, PRI ERM B O HE) b0 T5,

ZORMEREIZEBNT, V) —ABMIENL A BBAL DB DO HRECTHHT ¥ RV
ELiZ, 1 o mPlF, JYEMARIIZIF0. 8 u mEXILTWD, V) —REMIDMitEEE3B
ERV AL EBRBADKIBTERABE DX RO 2R Th DT ¥ F/VIRIL, 7L 21X, 1mm
LERTWA,

12(A) 13, K11OFHEFERFECERE (Fr RV RL=0. 8 u m) IZBITHRL
A FJE (Drain voltage) [Zkf 3 5RL A i (Drain current) DZEEh % R~ KeEX|
THY, ¥ —MBEEVgEOV, —20V, —40V, —60V, —80V, —100VEL=HA
DEREIREN TS, 2, K12(B) 1T, FrRNVEL=9. 8 u m&L7=HH L
ERFOLIEE O R FHEEZRL VD, FrRVELE9. 8 u mELIEGAITIE,
B TS1TORT I, PRIBEENC I\ TR 2R N B NG, $7ebb

EHEERE I L BRSNS Tho T, ORI ERE ~DE
DIEANTAETRY,

ZFRUIZHL T, FrRVEL=0. 8 u mEL7=B AT, 2RFES21R T X1
BRSO D, T, A EERFOCE 50T T, RLA Y EARADHD

BFOEABECTNDILERDT, Thbb, FYRVELEL umELT (BKH)
12130, 8 um) LU= ARG IO OLAITIT, ARINITIEFLOWE D A3
R B2 PRUA # -8R B O HUB > D72 DA HE B8R RO B 50IZ R L T, YV — A&
TBAR3D>DD EFLDTEALESIZRLV A BRAD DD ETF DIEABFRIRHIZAEL, £
NODEREITHEIFENNEL DI LIRS,

X 13 (A) X, F¥FRNVEL=0. 8 u mt LIz AITRBIT DNV A BRI T 28
B (Luminance) D¥itEZRL, K13(B) id, F¥RVEL=9. 8 u meLIZHAIZER
FHRVA BRI DEEDRHEZ RL TNOD, ZRHDHIN G, F¥ RVEL
=0. 8 u mELIeARESERRBOBHUCLY, FXRVEHRI. 8 u mOEEDKISE
DR SBHLNDZEN BRI D,
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[0047]

[0048]

[0049]

[0050]

14 (A) X, FrRNVEL=0. 8 u m& LI AREEH RO L ERRLIERIC
BIFBRV AL EEICRT5 & 1203 (Quantum efficiency) DR THY, X114 (
B)i&, F¥RNVRL=9. 8 u me LGB IR DR ARL TS, Thb
DD, FrFNERL=0. 8 u mELIAREBIBOBHIZLY, F¥ NV RL
=9. 8 u mEL7ZHADKIOED B T HRPERS DI LN DD,

15(A) —15(C) 1. PRUA BRI B LR 5 B 8 AT LG 5012381
BIENDAN =X LEHH T D0 DXEXTHY, K15 (A) 1T, FrrrRLEL
pmPLFELTGAITHISL, K15 (B) i3F v RV RLZ 10 p mBELLIZSAIC
FHHEL TS, 15 (C) i, K15 (A) TG LIz S RN Th D,

7 —PMEMBLIZHL T, ADBEVeEZHIMLIZLXIT, HHIEARRLIE5012R
WTER LS Y 20 FL DI FHIZIEFLDF ¥ RV 1B S, EDOE L FF
7 RB2D5, RLAVBRADFEEICRS,

Lo, K15 (B) DESIT, Fr RVELBEWEEIZIE, B F 47 5628 KA
BRRAL ORI EN D BRRER Tz @<l KL AV BBANOE 111
DR AV BRRAL AR ERFON B 0L DR D BT REREZ 5 S 11352 & BT 72u

ZHIZHRL T, K15(A) DEFED IS, Fr RNVELB S IZEWGEEIZIE, B
Y FA T IRB2L RV A BRBAL DR R P ESI, ZRAF— N URRRE
SHIFBND, ZHICEY, RLAVBBANDOE T3, ZORLV A BBAL A
RS 50L D D BN BEREZ 22 E P T TR ERIE S NICIEAS L, TEFLE
PR AT D,

Lavh, K15 (A) BLUN(B) DO LIS ND IO, T RNVRLEHETDZ
LIZED, BT AT HBRLV AV ERETOMICEBRPEL, ZHIZE> T, R
AV BRBRANDDE T DIEAZIRBEELLEHI, EABIUETOHESIFL
HED, ZIUZES T, FEFRB M EEhd,

RUA BRBADDF L ERR S~ DB TIEADAD =X NI BT E e
WA, EFRDIS BT ERER X RT AEN (7 77T — VR ANA L) h RV R
OHIZ, BV F AT HE2ERL AL BMBAL ORI AE LD EBFICRIR T 2PRI A
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[0051]

[0052]

[0053]

[0054]

ERAEHTPTPT) ORhENE 2 Hivd,

TR 5, K163 T IO, PRIGHEFEAE B T OHOMO =RV F—1
NOBETHEBEBRICES> CTLUMOTZ A —L UL LRHREN T, Ths A
FEEIOCEENTEFEHH AT D, £HLLEBIZ, LUMOTRLF—L~L
~ORHEIZE > TEER L7 o TEHOMO T RNF —L U LA BBANOE
THEASITHiDNID,

PRIEERI B DR D0 B E A TG 50ITIT, M BB N - 7sh T
WHZEPMFELY, ZHUZEY, LR E LR L DL TED,

R—=tr 7 SNSRI BN, PRUAEHSERIBIEL TOTPTPTLYS, HOM
O FNF =L YL ELUMOTRILF —L YL LD R VF —E RN NS Ak
BB CHDLIEDPIFEL, ZOIHRFEH L T, Rubrene, DCM, 7
NAVACEY) ZAF NG EEY. 7T BEARE | FGE TR0
% LL EHDIEI DI ELY, Fiz, VA BN THLPLOEPR L D HEFE AU
T LGERIRE D& BERL A THD, Fo, LAY OBBRELRINL , HEREIL
FBHZEIZE->T, HOMOTZ AN F —L~ YL B I UOLUMOT R F — L~ % il
#TED,

MBI OE BRI CES0~DR -0 71, 7zb 21X, TPTPTEREH
B AT DT LI o TS ARFOLEE0E 52 LIC kT Th
oy,

Fo, FEERRLESO~DELBIUOE TOEAZIREFDLHOIT, V—
REMEIB LR AL Bfiid%  MgAuG-@JgEAuE L OFEEBIER CHERL T
FW, Fie, V- RBMIBLORL AL BAD & EZNZT N MgAuS 4 THEL
Thdvy,

171, ZORHDFEAD LML RRITIRD A ERFEOCIEE OB AR 7
B1= O KRR WiH X TH D, ZOK17ITBWT, RO TITRENT=EEIC
xHi 3 BECIE, K1DOBFALEFA—DBRFFEM L TRT,

ZOEFEREOAMERROCIERE T, FAEREL COFTAERLL LT, &
SRR D5 —MBEB1ZTBRL, 207 — MBI Eicmbs Vs g2z 4
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[0055]

[0056]

[0057]

LT/ —RAEMB3BI IRV A BBAZ AL E LT LR o TS, Eo, Y — R
3BIURL AV BRBAZWE T HEEHIT, V) —ABMEIBLUORL A BAEADRI D
TRV TR LSV 2% A L CF — MERR IR 358518, A8k
FCEESPRLE SN TND, ZOFBEERFOLESORDIT, BRI 11ITR
SN PRUA SRR O BLE A D72 D B - ARG 50 BL S L Th &
W, ZOEAITIE, VY~ ABBIB LRV AL BBADO B DORER THETF ¥ RV E
LZEL. OumlA FEFTHIEDBLFELY,

AR AROEEOREITIT, ZOABFERROCESORIB AR 1L T 5720
OHRERE 1 203FEINTRY, EOIZ, 2O 12 FIZIXgA g 125+
FFI o720 DOREFFEMREL TOHTFAERI3PEESNTND, HTAEM1L, 13
DENZIE, ZhbZEVICEEL, A ERROUE 5 L U RAE 1 2Rl ES
N2 & E LU TR AZEM 14Z2 T D720 OB 15 ARLES TS, E
7o AT AR TR THEE-EARFEOUE S LT SOl DR i THD LIV L
MR HE 1A, Had 2 EET 27D ORER 16 BB E STV,

—NEM 12T 2B HEERIL, 722 EITO kAP v 483) | 120 (R
LA P70 L) 7213 ZnO (BRALTREN) 728 DOF W RE BB B2 oTND, &
= BRI 1613, 72 I =RF LR DR o TS, EbIT, HRAIE 1213
TRE R N LE TSR TV,

ZOEHCTIE, B THDH T AEEMR 1 VAN I HEHL, 26 RIGAR
16 %L TRIZRS D LITR2 D, A FERROCESIT. BAg 1203 ESh
T2 BAZZ M 1ANICE IE ST D DT, IR BB A Il E72idf k3528
PTE, A FERREROREMIENDILNTES,

2B ZOXL1TORERIZIBNT, HTRAEMR L1 LRIEAR 16 E DRI, JEEV L
PREFHDDIZDDOL R (K1DOLREERIBEDS D) BELE ST THIV,

181, K1, K10, K11F-IIX 1 TITREN TR LA+ DA M 8RR
i 102 K20 HIZ IR RS TSN AR RER60DEREIRIXTHD
o T ZORREFEEOIL, IR DL e AL EARLIER10%, <RI
BB SNz EsEP11, P12, «++-, P21, P22, s+e+e- NIZENEHELEL, Zhb
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[0058]

[0059]

[0060]

38 O K- EARROLIE B 102 @I RIS Y, o, SEROFH -8
RNCEEE 10DFIERE () 2B 22 8i1c Lo T, ZRTHRREFRELLIZS
DThHD, FMK201%, K1, K10FZIZK 1 1OBROHAEITIT, 7L xiE, 7 —ME
RE1E— RISV as HAR ThoThEW, T72bb, 7 —MEm LI, V=i
RDRENZSF — L TR LT AL BUE 2> D72 58 B T LR TRITIE K
W, 2, K17OERAEASIDE AT, ZER20LL T, HTRER11E AV
UL I,

F A EARIROCHEE 102 PR 535 81213, TRV EiE4 (D) I
AT ABEVA(<0) BE-Z DI, FDY—ABMES (S) ITHEMEN (=0) L&h D,

—MNEMEL (G) 121X, BFERLBIRTHDORINNT U RETsE, T —F R EF
FADZF %30 ZCERWFNHERES N TN,

ATHNCEFNLIEHRPLL, P12, cvce--; ;P21, P22, coeeee DRRIT VRS
TsDF —MNI, fTZLICHBDOEEMLSL, LS2, »+v--- IZERE RS T
o o, FIHFAIZEF|LUT-EFEPLL, P21, o0+ ; P12, P22, +eeve- DIFERKZ
VR TSIZBW CHB SR TG E 10L T KRNI, FIZ Licit@moT —
HHRLD1, LD2, #+eee- BENENEE SN TND,

EHARLST, LS2, coceee IZhE, = ha—5631Ic Lo Tl & 115 & A SRR Eh [
610, FATOHEFHEPLL, P12, veve+; ;P21, P22, seecee EEBREVITIER R

R AT OB R O—FHRIN) T5720 DEEREE 51352605, T7hbb

\ ERRREREN A6 11X, BATZIERRITUTEL T, BRIT OB DE R ORIRN
YURETsH—HL CEESE, FHBIUTOEIDOBERDBIRNT L VAF Tk —

FEL CGEBISE 2720 O EBERENE 552 HET D,

—J7, T —FLD1, LD2, ++e+e- (i, T A RREREN N R 6 27D DE 5 AT
SNDIDNT/ o TND, ZOT —FREREIEIRE6 21213, BifR T — 2T LIl
B, 2 ba—5630b AJEZNDEIITR>TND, T —FHREREN R R 6 21X
FATOEEOHE R B EAREB K6 1L > T—iHBIRENBZ AL T, Y%
BPITORERORCHERITKIS LI FOGHEE 5427 —##LD1, LD2, «+--
W FNTHERE D,
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[0061] ZHUZED, BEATOFERIZBO T, BN L VRFTsEN L TF — B (
G IZHFIEHIEE BN G200 500, MikHiROF - ERFOEER 101,
HIEME F S U7z B CROL (E13HAT) 5281702, FEOCHIEME Z1L. ¥
PRUBCIZBWTIREIES NS0, EAHREEENE 6 1IZ L HBIUTMUDITICE -
72RITh, 7 — NERBG OB MRFFS L, SRR R 10D R IREA
REFEND, ZOLINTL T, ZIRITTR AN FIRBICARD,

[0062] BA k., ZORHDA>OEEHRBIZ OV TIRHLIZA, ZORIIIhOF B THE
T HTEHTED, 72203, Bt 1B LU E 20 LR RS TRV TS
NTCDAIZRZT, C —NTC(FaAfb¥(3)) . CHCF —NTC(TafL:
X (4)) REENEABCEEARMBIEL TRV TH I, 2hHOsEHE, NTCDAX
D67 77— MRGEL, BETINRON L& RIATLZEBRTED,

[0063] [{k3]

O Q y
CGH14—N

[0064] [{k4]

N-CH,CgF 43

CsF13H,C—N 8

[0065] &7z, Y —ARBHSBIUNL AL BBADIEIEL TiE, &OMIZH, 7 R T A
«BE, TNAI=U L ITO, IZOREZEM T HIENTED, SHIT, 7 —MEkiEs
T, ALYV EOMICE | b2 Va RRPMMA (RYAF VAZ 7Y —])
B, TART R, LA AN R E RS Th IV,
BHEARRLBORBIRIL, EUTRESIRVA, FHZIRICE->TREO L
RERKICTEDINCEDONDHIEBEFEL, BRI, ARSI
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JEDJRPTHREN, BN REE L LLeEC, BELt= (2k+1) (1 /4n) (7z7ZL. k
=0, 1, 2, 3, = ) EFHIEIY,

[0066] &HIZ, HIRCADOK 18 TIL, 2IRFTEERD W RERF REFE AR LIZH, BHFEE 1IRTT
AL CIRTTDO R NEEEZE DI ELTED,

AFEHDFFEIZREIT OV TEMNIC I L TE 7208, ZHHIIATH OB NE
EHOPICT BT AV BABIGRE 3, ARINITh o0 BEFIZIRE
LTRSS N~ E TR AP OB L O AR OFF R ORI X
TOHRESND,

[0067] ZDHFEIZ, 20044E8 H 30 H 12 H AR T ITHR IHEN 724582004 — 25060
OFIZxHEL TRY, ZOHBEDOEZBARIIZZICF I RICEVHAAENDIbDET S,
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[4]
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[6]

[7]
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FRR O HIH

EABLUETZHREFRETHY, FILBIVE TOHEEICLVRIEEELS
B AROE L.

ZOEBERRCEICTEAETEAT D IEFLIEABRE,

ZOEAEABBICK U CTHTEDHIBEZBRIT CRLES L, B AL ERROL
BB TFEEATOE FIEAREME,

BIRCIEFLYE A BB HTRE R T A BB O R ORI FEA B E R RO T L
. BTFEAH BTN OX v VY DA &l 357 — NERBLE & Te, FH
FERROIEE,

RTFCA BB AR ROL I, TEFLIEA R ChH O PR M B AR B | Tl ik
MEFCHANTI A BRI B L2 G Tb O THD, KRB LRI OA B LB R
JEEEE,

ATFCA BB AR RO T, PR BB R RS J UNT A 8RR R DR
BWDOIRD, FERE TR OG B AR TS,

BTRCA BB RO 13, PRI M B B LONTLU A g R Bt £k
BB Lo THEREN b D THD . 7RSO A B ER RO IR,

ATFCA BB AROEIL, SBIT. BT LEE T 2RI B &t
SFLH DA BT LEE,

BTRCA BB RO 13, PRI MBI B, NTA B 8RR B S L UM%
SR D IFE BT L > THERISN b O TH D, 75 RESFLH O A M-8R R %
&,

BIRCR A BT, BTRE PR S b B L ONE G M B A B D D72 Eh
FTHr—F LOHHOMOTZ R LF —L YL ELUMOT RVF— L~ L LD ZE /)N
VB CH D, FERES T 6O AR ROLIEE,

ATFCA BB AR RO L. PR BB B DR D PRI B ER g L. N
B8R B DR DNV B R g L2 R L - R E 2 A L TV D,
FORE2FLHM O A MR R OCIEE,

BIRC PRI E R BN, A7 2 BL T ==L Dot )T~ —% AT,

zul

FRIH
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[10]

[11]

[12]

[13]

[14]

[15]

FRIE272VL8D W T RLH DO A - EA R e 3 B

BTFCNTUA M LSRR RN T, T 2V VI K a5 T, FERE2RVLIDNT
NHNTRERD A B EROCLEE,

EABIUCETFODRIIEBWNTN—FDIEARAHETHY, ELBLPET
DEFEAITLORIA L UL B8RRI EE,

ZOFRMERICEITEALEEAT D EFLIEARmE,

COEFIEABRIHL T, 1. 0p mPL T OMREZBT CRLESIL. At A
BERRBICEICETEEATOE FIEARmE,

BIFE EFLIE A BB BTRLE T HE A BRSO ORI FA B -8R RO 5L
. BIFR A E RO N OX Y VY OS5z 257 — NBRE & 5 Te, A
ERROIE R,

ATFOAT A B RO T, SDIT, BT L E T 2Rk B E & e
11 FCaR DA B AR I 2,
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considered novel or cannot be considered to involve an inventive
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Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. l:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See extra sheet.

L |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of
any additional fee.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-8, 15

Remark on Protest I:]

payment of a protest fee..

fee was not paid within the time limit specified in the invitation.

I:] No protest accompanied the payment of additional search fees.

The additional search fees were accompanied by the applicant’s protest and, where applicable, the

I:] The additional search fees were accompanied by the applicant’s protest but the applicable protest
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The matter common to c¢laimg 1-5 1s an organism semiconductor
light-emitting device comprising “an organism semiconductor
light-emitting layer”, “a hole injection electrode”, “an electron
injection electrode”, and “ a gate electrode opposed to the organic
semiconductor light-emitting layer between the hole injection electrode
and the electron injection electrode and adapted to control the carrier
distribution in the organic semiconductor light-emitting layer”.

However, the international search hag revealed that such an organic
semiconductor light-emitting device is not novel since it is disclosed
in JP 2003-282884 A (Kansal TLO Kabushiki Kaisha), 3 October, 2003
(03.10.03), paragraphs [0013] to [0026], [Fig. 3], and [Fig. 4].

In the document, an organic semiconductor light-emitting device which
is the same as the invention defined in claims 1, 2, 8 of the application
is described. The invention defined in claim 15 can be considered to
have been eagily conceived by adding a well-known technique to the above
document by a person skilled in the art.

Consequently, since the organic semiconductor light-emitting device
including the above constitution makes no contribution over the prior
art, the common matter cannot be a special technical feature within the
meaning of PCT Rule 13.2, second sentence.

Therefore, there exists no matter common to all the inventions of
claims 1-15.

Since there is no other common matter considered as a special technical
feature within the meaning of PCT Rule 13.2, second sentence, no technical
relationship among these different inventions within the meaning of PCT
Rule 13 can be seen.

The inventions of claimsg 3-7, claim 9, claim 10, claim 14, claim 15
referringtoclaims1-2, 8 independent claimll, andclaims 12-13 referring
toclaim1ll obviously donot satisfy the requirement of unity of invention.

Considering the relevance between the inventions, the inventions are
divided into five groups listed below.

I. Theinventionsofclaimsl, 2, 8, claiml1l5, andclaims 3-7 are consgsidered
as one group. The group relates to an organic semiconductor device
“comprising a mixture of a P-type semiconductor material and an N-type
semiconductor material”.

IT. The invention of claim 9 referring to claim 2 is considered as one
group. Thegroup relates toan organic semiconductor device wherein “the
P-type organic semiconductor material contains oligomer of thiophene
or phenylene”.

ITI. The invention of c¢laim 10 referring to c¢laim 2 is considered as
one group. The group relates to an organic semiconductor light-emitting
device wherein “the N-type organic semiconductor material contains
naphthalene anhydrate”.

IV. The invention of independent claim 11 and the inventions of claims
12-13 are congidered as one group. The group relates to an organic
semiconductor light-emitting (Continued to the next extra sheet)

Form PCT/ISA/210 (extra sheet) (April 2005)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2005/015525
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device compriging “an electron injection electrode spaced from a hole
injection electrode by a distance of 1.0 pm or lesgs and adapted to inject
electrons into the organic semiconductor layer”.

V. The invention of claim 14 referring to claim 1 is considered as one
group. The group relates to an organic semiconductor light-emitting
device wherein “the hole injection electrode and the electron injection
electrode each have comb-teeth-1like shaped parts spaced from each other
and so arranged as to interdigitate each other.

Form PCT/ISA/210 (extra sheet) (April 2005)
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