#R= C-19
HEREMHBIEHRRRBESE

LRk 23 4F 6 A 21 A HI/E

HEEZES : 32708
MZEiER - EBHMZE (C)
FFZTHEARE : 2008~2010
EEES 205603009
MEFEESL (FI1X) BAHRERLE~NDOEBRICWERED S RIKR IR M ORF
HITiEREL (FEX) Development of high rate and low temperature sputter—deposition
method for the fabrication of oxide films on organic substrate
HEREKRE

2 B (HOSHI YOICHI)

HERIZEKRE - ITFH - g

MEELZES: 20108228

FRIEE R OBEE (Fns0) -

ARFFETIE, AHE LI (BAlglE) LICEMEEZ 28y XIETEMR LTEGEICAEKE LER
ZNFBHE A=V DRI OWTHRA L, & A =7 U CEBIKZ RS2 23y 2 Hiffi % Bl %
THIEEZBWE LIZAFZEICE Y #iA, AN O RE2ET,

1) ARfFZE i, 9. A4 EL #FE (BAlq %) OFmICKE 2#EH TR LX—%H 728
T Ar A Ay BXOBEA A 2B LI2GE61C, BERERZ 5 X A—2% PLIEEOHR
TEN DRI L7fE R, WINo%RE 8t eV L EDO =R ¥ — % FF o/ = R LX —hi 1 Offf
BIABIEICRE R A=V 5252 L 2R LT,

2) BN B ITO BB A A /Sy XRS5 2 & T, BN ZT 5 4 A — & Atk
B L ORI L7, ZORER, Ay ZRIRRRC X — 5y bt S b BRAaA 4
R2WE IR DENEENEZ SRV Z—F y FRARy X EEHNDZ LT, BED
TR b a ARy ZIEICHE U CHEBIERZ T D A—DIEne IR TE 2L 00, @E
OxfM Y —5 v hRAA N ZIETIE, =7y MahLENMITHRIE IS 2 IRETIT L 5 IR
EEREOPET, FUERLILLTLEY Z BT,

FI AN HERICH 4y NRE TS SN DKBEA Ny X AR A O R E R LD 2 A
— VI ZIFERELBENLDOD, ANy XA IZE £ D EH = RIVX—hI 11T L D FEAfE
BIZEAX A=A 0 REL, TNEWMAITH7DIC, ANy X T AJE 1 Pa DL ETRRT
HZEAr HAORDVIEENKE Kr HAEZHWDLZ ENE A —CDOBIBICHEL TH D
ZEEHEMNT L,

INDOMFERIEEREE 2T, 2IRE BT RILX— ANy XA K D ENREREZ IFIF5E
BT TE D ANy 2 A EBL LIRS R, ARSI A —U % 52 5 2 & 7e Bk
ERIC&X 5 L 9otz BUE, EEOH EL & 71ERl 7 10t AIZAMIETRFE L7 AR
o ZAEELZBA LT, FOHIMEOKRIELIT> T\ 5,

WFFERR OMEEL (3530) -

In this study, we tried to clarify the mechanisms of the damages induced in the
organic films(BAlq film) by the sputter-deposition of electrode TCO films, and
developed a new damage-less sputter-deposition method for the formation of the
electrode films in OLED. Results are summarized as follows;

1) Irradiation of high energy electrons and ions to the BAlq film above energy of 50 eV
induced significant reduction of PL intensity of the films. This indicates that
suppression of such high energy particle bombardment to the organic film surface
during sputter-deposition is necessary to reduce the degradation of light emitting
properties of the organic film.

2) It was confirmed that deposition of the electrode films by using a facing target
sputtering(FTS) method instead of conventional magnetron sputtering was effective to
reduce the damages in the organic films. But, it was found that small amount of high
energy secondary electrons emitted from the end of the cathode target can arrive at the
substrate surface in the FTS, and leads to a significant reduction of PL intensity of the
organic film. Therefore, we achieved complete suppression of such high energy electron



bombardment by the insertion of Al plate near the target electrode. In addition,
reduction of the kinetic energy of the sputtered particles arrived at the substrate
surface by increase in sputtering gas pressure above 8 mTorr, and/or use of Kr gas
instead of Ar gas was effective to reduce the damages in the organic film.

Finally, we succeeded to develop a sputtering system in which incidence of
secondary electrons and high energy sputtered particles to the substrate surface are
completely suppressed during film deposition. As a result, sputter-deposition of the
electrode films without reduction of PL intensity was successfully realized. Currently,
we have been trying to make organic EL devices by using this new sputter-deposition
process to confirm its usefulness in the EL device.
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Fig. 1 Changes in PL intensity of MEH-PPV
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Fig.2 Decrease in PL intensity by the
irradiation of oxygen ions accelerated at
various voltages.
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Fig. 3 PL spectra of BAlq (40 nm) before
and after bombardment at
different electron energies. The total
amount of electron irradiation was fixed
at 1.6X 10" e /cm?
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Fig. 5. PL spectra of BAlq/ITO deposited
with shield at higher Kr gas pressures.
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