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(57) Abstract: Provided are: a method of improving the work function of electrodes with a simple operation; and an organic EL
element that is provided with electrodes having a high work function, and that has excellent light emitting characteristics (light-
emitting efficiency, service life), a good light-emitting surface with minimal luminance variations and defects, and low leakage
current. The surface treatment method for electrodes comprises a contact step wherein an electrode made from metal oxide is
brought into contact with a solution containing water together with a silane compound represented by formula (1) and/or a partial
hydrolysis-condensation product thereof. The organic EL element is obtained by laminating, in turn, a light-emitting layer and a
cathode, on an anode made from a metal oxide which has been subjected to surface treatment using said method. Si (OR),
(X)g(OH)4.pq (1) [In formula (1), OR represents independent alkoxy groups or aryl oxy groups, X represents independent hy-
drolyzable groups other than OR, p is an integer from 1 to 4, and q is an integer from O to 3, where p + q £ 4.]
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LR IEERES 1 ERBDAEICEY ., | TORMHSAEROLES LU
BWE LRTFOERZITE T,

Il TORSLUAME LRFDORERRERIITTT,

[ 7 ]

MK (BERIGEFE: 1 uS /cm) 125mLETR/—IL3T75mLE
ZEEL. BRLTAERERZ. COBRKIC, 00T FEIP520
005mo | ZHFETLT, SiEFBRERENO. OIEE%, pHA1
7TTHATREANERBR®R7 #HAHEL., 1HEKREL-, =& (25°C) T
. COXRBUERBR7ICI TORMGASAEREZEL., COBFKRETY
2y bRE—Z—T2KBEER L, BHEOBRETEATHY ., BERPIC
TBEMITER S g, o1,

LR IEERES 1 ERBDAEICEY ., | TORMHSAEROLES LU
BWE LRTFOERZITE T,

Il TORSLUAME LRFDORERRERIITTT,

[EHEHI8 1]

EiEfl 4 L RRICREALERRR4ZANL, BETIBEKRE L, Z
NDBREAEVI—FEBICEAELE I TOBRMASRERD LICERSK
FBESLIIETL, EBIZ, | TOBRMASREREREVEELHR 300



WO 2010/134518 42 PCT/JP2010/058350

Or pmTI3OMRBMEEIELIZLICKY., BRODREVEMET 1=,

[0208] I TORMASAERKREEZERT 1 HMNEL TEBESELEIC, 1T
OBEXRENMLEEM. BV I TORMDREHEZAEL-. BRERSIIC
=7,

[0209] RWT, TS5 LTMEINI-1 TOEMASAERZR=USMIEREH
1 ERIBRDAZET, BRELHRFEERLT,

[0210] 1 TOMBIUEHME LXFDAEREERIIZTT.,

[0211] [EHEH1 9]

RS 4 EERRICKREOERZIKR4ZHEL, EBETIBMKELE,
NDBEREAEVI—FEBICEAELE I TOBRMASRAERDLEISHETL.
BEHIZ, | TOEMASRAERZAE VEEHI000 r pmT3 OFREME
BREEAHLITKY, EREAREES LS ICBRDAEVEMET ST,

[0212] RWTI TOBMASAERKEEZERT 1 FEMEL %, 1 T O
HoRERE, HAKENMNTEASAEVRAEHS500 r pmTERESHE, &
SIZHIKEMNTTIC[EEZHS 000 r pmT3 OMMEEIEESET-,

[0213] ZD#%. 1 TOEMASAERKEEERT 1 BHHEKE L CRBRS L&
2. I TOEXANHEEH. BLU I TOEOXRAMEIFREL -, HE
*RIITTET,

[0214] RWT, TS5 LTREIN-1 TOEMASAERZRO=USMIEREH
1 ERIBRDAZET, BRELHRFEERLT,

[0215] 1 TOMBIUEHE LXFDAEREERIIZTT.,

[0216] [E5EHI1 0]

RS 4 EERRICKREOERZIKR4ZHEL, EBETIBMKELE,
DBFB/IC, TaoyTa—rFEBICEAELZ ] TOBEMHSAEREREL.
ELICEREED 1 mmOERETERNSEIZ LTz, EREBEALEBOT
Mol ELITEHLAETORBIEINETH 1=,

[0217]  KBBEMNSEIELF-1 TORMASRAERKEEERT 1RBAKELT
BERSE-RIC, [ TORKREOHEMM, $LUV 1 TOEOKREMS %Hl



WO 2010/134518 43 PCT/JP2010/058350

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]
[0224]

[0225]

ELT-, HRERIITRT,

RNT, THLTUNESIN T TOREMHZAERZ AL LSMIEES
1ERBDAET, BRELBRFEMHERLE,

Il TORSLUAME LRFDORERRERIITTT,

[EHEH1 1]

EiEfl 4 ERRICREVERBZR4ZARL, BETIRHBKRE L, N
—a—4— (F—HE{k (¥%) &8 No. 3) #HWT, | TOEMASRE
WREIZ, 2BEMNTT1IO0O0OmMm BORERETIOKBEESIESHEIL, £
DIEERRL L 1=,

RNT, I TOBERASRERRETEERT 1 HEKE L CRBESE-#%
2. I TOEXANHEEH. BLU I TOEOXRAMEIFAEL -, HE
*RIITTET,

RNT, THLTUNESIN T TOREMHZAERZ AL LSMIEES
1ERBDAET, BRELBRFEMHERLE,

Il TORSLUAME LRFDORERRERIITTT,

[EHEH1 2]

K (BEREEE: 1 4S cm) 50mL (50g) &ThZEFRAD
72450mL (400g) LZERAL, BHLT, EEBE (KDASE :
11E8EE%) /. CORABEIC, REBKRFF)VL (NaHCO;)
0. 012mo | ZAREE, ChoZBB L TAERZER-. COBRIZ,
ThI7z/7F%2050 (BRIEZE (%) &) 0. 005mo | ZHTFLT
. S i RFHRERENO. 03FEE%., pHAN9. 5THLIRELEMRAR
S5EMAML. 1HEMEL-, ER (25°C) T, COXREUERBRERSIC
I TOEMMASRERZREL., COBEREII Y FRE—F—TO0. 5
BERIEYE L1z, BREOBRIEERTHY .. BRPITTHEMIERB S high
271

LR IEERES 1 ERBDAEICEY ., | TORMHSAEROLES LU
BWE LRTFOERZITE T,
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[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]
[0233]

[0234]
[0235]

Il TOBRBLUAKE LRTFORIERRERIITTT,

[ L5 1]

I TOBMAZREREMAKER/-LIZE—DH—RIZHL, IFFRYFX
B—Z—T2FHEEBH L, COEREZNYHEL, ELICREVREREEIC
ybL, 3000 r pmTEEIETI TORMHSAERREFLEIES
1=,

I TOEMASAEREEEEET 1 BREIKE L TESICEBEIEERIC
. I TORKREOLHEEMS SUOREH S ZEHH 1 ERKRICAE L, #&
B4#%3ITTT,

CHhODAERIC, COERED I TOEAIZ, EfH 1 ERBDAEICE
Y, BB, BENYI7—EBELUVEBEERT I LICLY., AREL
RTFEMEE LT,

BON-ARE LRTOAERRERIIIFT,

[LLEx45 2 ]

MK (BERIGEFE: 1 uS/cm) 125mLETR/—IL3T75mLE
ZEGL, BELT, pHA7. OTHDIARC2ZARL, RELER
BRIVICBATARC2EHEALELIMIERS 1 ERABRDAEICLY ., 1
TOBRMFASRAERDUELS L UEHRE LETFOEMETHE ST,

Il TOBRBLUAKE LRTFORIERRERIITTT,

[ L5 3 ]

MK (BERIGEFE: 1 uS/cm) 125mLETR/—IL3T75mLE
ZEGL, BRELT, BABEERL. COREEEIC. REBKRFFUY
s (NaHCO;) 0. 012mo | #Ff3E, ChoZBHLT. pHN
10. OCHHBERCIEMALS-, REVNERBRIICEATAEARCI%E
HA LIz SMEERRF 3 ERBDAERIZEY, I TOEMHS AERDLE
BLUERE LRTOERETE T,

Il TOBRBLUAKE LRTFORIERRERIITTT,

[LLEx45 4 ]
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18f (B1bKkZ%E (HC 1) BE: 12mo | /L, BEERILE ) &) 1
15mLEMIK (BERIGEE: 14S " cm) 125mL&IAR/—IL3
75mLEFREAL, BRELT, pHMN1. 8THIEKRCAZEZR/ALT-,
RELERBRA4CBERTARC 4 ZERAL-LSMIERES 4 &L RHRDOAE
[T&Y, ITOEMASRAERDUES L UERE LRFOERETE -1

[0236] I TOBERIUEKE LEFDAIERKREZRIIZTRT,
[0237] [F&1]
1 FELE R

e AL 7K R R pH
(mi) (FE3g) (mD

Ehaf Vi S e N 125 L)l 375 7.0
Hhaiz FRFA R LT 500 - - 10.0
EREHI3 FRIERR LT 125 EH S 375 10.0
il FRF LT 125 mE 375 1.8
EHEHS FRFLIET T 125 AT g 400 5.0
EhEfle | T b G 125 EH )b 375 2.0
EMEFT | roohimbSeisg 125 =H =i 375 1.7
Ehafis FrIRRF T 125 R 375 1.8
EHiHI9 TR IR T 125 e 375 1.8
Ehafl10 VAN ey N 125 TH )b 375 1.8
E I ThFERE LT 125 R Al 375 1.8
EmF12 | FThT=/X T 50 FrIERRTI 450 9.5
=t bl - 500 - - 7.0
EhE )2 = 125 TH S 375 7.0
gz - 126 ZE S 375 10.0
Ehig 4 - 125 TH el 375 1.8

[0238]
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[%&2]
#2 RELEFIE
e FENEFIE
ERERIT 128 (2 W) — MRS (5 23 M) — 0t (R )~ KB (Z51R. 15#)
EHEFI2 2% (0.5 Rl — k% 5 D) — 8 (R0 ) — @ (=, 1D
FESm3 B (0.5 B — ik sai (5 ) — B (R ) — 5B (IR, 15D
4 B (2 FER) — Al B (5 ) - EL (A7) — B (RIR. 1)
E s IR 15 (6 FERE) — MUK BEE (5 4Rl 8RR (A L) — i (2218, 1RFHD)
EHe )6 (RIE (10 W) —HEAK B (5 5y B — #0f (AU ) — 5B (IR, 1R
EWeFI7 127 (2 R — Ak (5 A D) — B8 CAET ) — 0B (ZBIR. 1D
Ehi %18 A =T B (R, 1R
EMiFO AL s T e B (FRIR, 145 — AT (R ) — BoM (RE°)
— B (IR, 1650
EHe#10 F AT AT 40 (3 53— HE (SBiR, 185E)
FEEf11 ST T TR (R 1R
Ehf12 215 (0.5 BER) — MK B (5 43 ) —BEMR (AR ) — @ (218 1SR
HeEg )1 ZIE (2 BER) — B (A ) — B (SRR, 1R8R)
Hg2 R 7H (2 BERED — HAKIEE (5 0 fl) — H0H (A7) — BB (IR, 1IFRD)
B3 {298 (0.5 W) — 7K e (6 43 D) — 804 CALL ) — BB (IR, 15FMD
B4 1218 (2 BeR) — ke (5 4B — 8 (e L) — B (EEIR. 1SR

[0239] [%3]

F#3 ITOBRBIUEHELE T OFNE

=27 R | SEHE | EihA | BN BRES | BELY | BhER

(eV) {nim) ) (cd/A) (&) (%) (mA/em?)
EHERIL -5.0 0.8 5T 6 10 16 0.080
FEHEFI2 -5.1 0.6 5LUF 6 50 16 0.056
FEHEHH3 -56 0.4 5T 18 190 15 0.022
EREFl4 -5.9 0.4 5T 19 110 10 0.010
eyl -5.8 0.4 50T 17 90 12 0.019
EHH6 ~5.6 0.5 5LF 15 90 13 0.041
EHRaH7 -5.4 0.7 5LUF 8 50 15 0.051
EhiFs -5.8 0.4 5LF 20 120 11 0.012
E g9 -5.9 0.4 5LLF 20 130 8 0.010
FEFEHI10 -5 0.4 5L 18 90 12 0.015
EheAi11 -55 0.9 5LF 18 70 18 0.071
a2 -5.6 0.5 5LLTF 14 70 18 0.090
Mg ~4.8 1.0 35 2 0.2 25 0.120
Hedf 2 ~4.8 1.0 35 1 0.2 25 0.120
LS 4.9 2.9 35 1 0.1 35 0.220
L4 -4.9 1.2 35 1.5 0.15 28 0.190
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[0240] %3ITREND&SIT, 1 TOE (B18) OREULECKIY., I TORE (
[Bi8) OLEEE#NFOLN, REAMIANSCHEDELELIT, BRELSER
FORIENELSEO LN, FAFGHNEVT -,

S DA

[0241] 1 BBAEAMR

f515

EFLEEE

RAE

EFHEE

fEAB

o a b~ WD
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FERIE]

[FERIE2]

F5RIES]

[FERIE4]

[FE3RIE5]

[FE3RIE6]

FERIET]

[FE3RIES]

REOR D&

EEBEYNSHBIEBE, TERX (1) TRIADZIIVILEYD
BEU/E T ZDOMAMKSEBENELVITKEERT HBERE
FEMIEAIEMIBLZEL I LEHHET HIEBORELERZE,

Si (OR) , (X) ¢ (OH) 4pq* =+ (1)

(X (1) [ZBWT, ORIF, TENEFNMILICTILAXFEEET
J)—ILAFETHY,

X(E., TNENMILITHIE O RUSNDIMD MK EERETHY .

plX1~4DEHTHY., qlZO~3DEHTHY., p+qg=4T
Hb, ]

ARSI EEMNT LS T7ILaAXF OIS 0THI EEHHET
HFEREICHEBOEBOREUNESE,

HIEET RS 7ILAXIOTUN, TEIAMEDLOSU, THRIT
LS Y, TESTORFLISUBLUT IS TR
N BENLEENDDELEL1BTHDI LEHHET HHES
B2 ([CRBOEBORAUES X,

RIERABRONER S T MEERMB LU/ F T 2O IR EEE
MES i BFRETO. 001 ~10BEWEL L& BHMETDHE
RIE1~3OVWTINIEHOEBDORELEA X,

HIEEAEMN, 10~80HEWNKEIO~20EEWNDRRRF
B1~3D7NL3—)L (L, BEDEFHEFX100EEWTHDS
o) LEBEIDLERMETHAEREBE 1 ~40VTIANIIEHD
BEOREULESE,

BIEABRDp HA 1. O0~5. OTHDIEEHMETHERIE
~5DVWITINIEHDEBORALE S,

RIEABEDp HA 9. O~12THELEHMETHERET~
SOVNTNMNIRBEDEBDORELESE,

AR EREEBREICEMT S LICK VETREMTIREEZTS
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[FERIEI]

[FE3RIE10]

[FERIE11]

[FERIE12]

[FERIE13]

[FERIE14]

[FERIE15]

F5RIE16]

CEERBETIHERBE1I~TOVTINIEROEBORENES
&
TEEZEMDAEN, M EBREICHELEARRDEEZYEERAL
. BIRERBFXYEZ, WIRREBEZTOREOEAAMEICEESEHC
El&Y, AIEREBRANDEREEI LIICLITEIAETHSILE
B & T HFRESICREHDEBDREANESE,
BIELRRICAIEEEBZRET A EITL Y, FIFHIEEBERERE
BBICREMITEEICTKY ., RIREMIEETILEZRHMET D
BBRE1~7OVWITNNCEHOEBORALESE,
RIREMIEOERIC, EBZKTHREFTOIRFRIRZSHIIEY
CEERHETHERE N OICKEBDEBORELESE,
RIECEMIEOROVITNODEET (2L, MIREKEIEEZS
CHBEICIFAERFIEROROVTNADEREET) EBE60~25
OCICNMET IMATRESHICEC L LEZRHYMETHHERIE 1~ 1
1TOVWTINIEEBDOEBOREANESE,
RIECEMIEOROVITNODEET (2L, MIREKEIEEZS
CHBEICIFAERFIEROROVTNADEREET) ERICENMNRER
HTHAUVEFIRZSILICELC I LEZHHET LB RETI~120
WFhMNCRERDEBORENES X
FBRE1~130VTANCESEOAETRELESN:, EBE
E¥h o 75 5 BB,
FARIE1~13OVWTIMNIEHNAETRELESN, KRHT
BNRABFOASERICKVRAESN-HEBEN -4 9~—6
. 0eVTHEHICEERHMET D, BRILA VO VLEN T HER,
FBRE1~130VWTANCEHEDHFETREANES N -EEREL
PMNL G LBIEBORAVEBEIN-EOLIZ, BRABEBRBENZDIR
FTHEESNTHAIERILY FOLIRYEVRAERF,

= =
“”" Z’.T!f
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