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Experimental conditions of film preparation by RF ionplating

Target Ta205 999% EB
gas Oxygen

Total pressure 4x102Pa

Rf power 500 W

Target substrate distance 450 mm

Film thickness 650 nm

Experimental conditions of film preparation by sputtering

Target Ta205 99.9% 3inches in diameter
Sputtering gas Ar

Total pressure 1.0-9.5Pa

Oxygen partial pressure  0- 0.08 Pa

Rf power 15- 200 W

Target substrate distance 40 mm

Film thickness 1 um

F 2-1 FRALS L ZNED RS
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3-1 EFEAEMEER L 7 haray s BSOS

Film | Process Gas Pressure| RF Power Target | Thickness| Rate
102 Pa Y nm | nm/min
Ir ion-plating 02 4.0 | 200 Ir 10 1
Ta20s5 | ion-plating 02 53 | 400 Ta20s 700 84
WOs3 deposition 02 5.3 0 WO3 500 60
ITO ion-plating 02 3.5 | 400 ITO 120 17
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Current (mA)
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Appendix

ZDOHE BN LORDFENEHIAT DDA A —T 7L AN REROET L &Af
STHREST D0 BALAV DD DG RAE AV TF AR DFG S EZ A L k& ERI T RS

Pl7AE% LD,
Type IrO2 SnOs
a (A) 4.498 4,737
c (A) 3.154 3.185
cla 0.701 0.673
n.n.(2) 3.154 3.185
n.n.n.(8) 3.550 3.709

WO E ZEL,

1) IRTOF v a—h o od—F —TlINTFAEEEAL,

2) AV LEARZNTF NAEEDAZ N DY AMNIAD,

3) EFHCAVTT DR FEFFOAV DY LRSI D I w55,

WEEDBIRT HEZAITETDO=VY L ARRA/3— (n. n. ) ERT A= L ARRAIN—
(n. n. n. ) D—HFEERT D, LT AOREIEEOSER X =>?n. n. L)\
®n. n. n. T 5,

AV NEFD3n. n. [ZWVRWOVESRIT
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(1-x)’ (4—3)
n. n. n. ({JVVRWDFERIT
(1-fx) (4—4)

THY, ZZT { 1F n. n. n. DJFLFIPELHIADHERTHD,

AV DT DSEPHIN DRI
1-(1-x)*(1- &)’ (4—5)
LIRBIOIUES) E BT HE, FEHRITKOXTE OIS,
Oe, = O, (l-(1-x/ (- fxf)  (4—6)

ZZT OelIfbAVT T LDELNETHD,

AL AV DT LD RN Z Oz film (g) 1 HRD | IBIL AR D& BN FE Qe &7 A /LI
alPHIRYD

AOD = AODIr + AODSn
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Oet = (OerQr + OesnQsn)/ Qtot

Qs TFRAEAX DRI HE L TR, Oeg MxITI S TELLRWNEZ R T2,

ZOEFBEAEOet DI — T T 4-12 1TRT, =1,/ 30X EBRDELZDORD

I RS — AR LT,

82



Table 1. Preparation conditions for IRTOFs. Process: rf ion-plating, O,gas

pressure: 4 x 10 -2 Pa, rf power: 200 W, target: Ir ingot and Sn ingot.

Film (a) Film (b) Film(c) Film(d) Film(e) Film(f) Film(g)
Ir (at.%) 0 6.8 11.6 21.3 33.1 53 100
Sn (at.%) 100 93.2 88.4 78.7 66.9 47 0
Thickness | 159 120 144 145 135 121 69
(nm)

# 4-1 IRTOF DfK LA

Film Process Gas Pressure RF power Target Thickness Rate
(x102Pa) (W) (nm) (nm/min)
Ta,0; ion-plating O, 5.3 400 Ta,O0; 700 84
WO, deposition O, 9:3 0 WO, 500 60
ITO ion-plating O, 3:5 400 ITO 120 17
# 4-2 2EAFEFIECDO RS
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[ i ] Reactive sputtering of Ta under gradient oxygen pressure.
Tatsuo Niwa, Tadahiko Saito, Akira Kinbara, J. Vac. Sci. Technol. A 11, 2790-2795

(1993)
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Target Ta (>99.9%)
Substrate Glass (1.0 mm thick)
Target—substrate distance 100 mm

Ar+ O, pressure 5.0x 10~ Torr
O, pressure 6.0 10"% Torr
Target column 0.8-1.5 A
Voltage 430-410 V
Discharge mode Constant current
Deposition time 10 min
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