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Rl SR A dEol WE b 2 BAANA A ootk FAIA] A A

59 dee
AR EHE dA"Ent. & ATE o] TFAIAS AA A5} A 7]EE (describe) ZolA|RE, o]E o]
g3k 543 A dER 2 AE AFste AoR oREA gyrte 3o] odd Foltk. Wi, ol &
Al Al ®oHe] el x3tE Fx Qe vkel Zo] gijkEs, FAE, 2 SUEES AHEES o k¥t
ol3te] 7|wollA, & A A olaE AT Al FES FAA AAEC] AAET. B A= o)E
TAAC AAE F AdY T AR Qo] AxE 1 k. OE qEoA, TAE ZTEAA FHELS B )
A& B st BasH sk 971 8l el TeEHA &%
5-3F HALES Ay
WER Z2AGA sl dE TT MEAEY ARdA FoF dAoltt.  HEYL iy
(lithography) & wH3lth, 193 mm EEHAaIH 9 2 Feo LI A, AHES LEMAT
of oJ&f AR HEAHl JAE] FAEd ZEHAZEE w=E:A7|AL, old wit x=E5¥ EZEHALEA
steka W& fstal HEHS PAs] fE REHAZES SA FEES A7E] AT A4 dAdA
8= (leverage) & UE 3}8H3 ZEZAE (chemical contrast) & AATGozH 7344 IEYAAE =
Aol QAHT. olojA IEHYYHR ANE ZTEHAAE e F& Salolm Tog FAEE FHE
(underlying) =& W= AEE& A7) 998 oA mtamz2x AgE & Q.

(M=) =4 7] =% (International Technology Roadmap for Semiconductors; ITRS) o oJ& w+3%) &
A€ 71E =552 22 m, 16 m, 2 ol& oA =EES X 16 m ==, dE 5o, thupal
FEAC Mol e gl & FAHoR oF 30 mEU © A gvh.  wHE vEx JPH FJRE
(integrated circuits; ICs) R ThE tjulo] A& A9 IAEY ~AYLEL LS /M3ty 93l g1
Rokid=

Z2F2] A (extreme ultraviolet; EUV) #lAaIigiyle Fdio TED ATy UHHER A" 4 Jde An

2he oln A A IFER olF oA AT 7% (technology) & &4 4 k. digF 10 WA 20
m, T+ 11 WA 14 m 37, & £ 13.5 m 339 EIV FdE°] 3+ *ﬂ]ﬂ%i AAE =, HHAG Ha

it

N

p

|

gy 50 AHEE F 91‘? EUV EAS A9 2 #5718 st 62 "9 1A (solid) A= 4
FA (fluid) Azl sl Fa, mabA JAFdA s4-3nt.

EUV g&add]s b SES A= o AMSsr] flsl UV\ELE% A =S HEdE s BV dAREES
ARt BV A AEELS AA-7]HF A3 -2 (spin-on) 7]IME (techniques) © &3] AAHE ZzH-7]dt
3letxor FZH YA XAEE (chemically amplified resists; CARS) d Fx vk, CAREC digh o dik
& 5o, Hojk TEHHY 7lsd 55 SFAl=-Fi 9E MAE s B wAlAel FxEA JEH,

=2 £ FHR US 2017/0102612, US 2016/021660, 2 US 2016/0116839¢] 7]%% 3L =2g]i Inpria Corp.
(Corvallis, OR) =HH 4 7Feer 23 22, A3 LEAHHY 7Hsdt 55 SAo]=-3 whEsolth. o)y
g HE2 29— VIEEd 8 AREAY 12 V1 S TR v 55 SAlE-E e dE &
o], 2018 69 129 3]oj¥ar wAo] EUV PHOTOPATTERNING OF VAPOR-DEPOSITED METAL OXIDE-CONTAINING
HARDMASKS®! m]=+ E3] 2] 9,996,004 %, 20193 59 9ol =Y¥ 1 = Ao] METHODS FOR MAKING EUV
PATTERNABLE HARD MASKS®! =+A4] 53] %<9 PCT/US2019/031618 Zoll 7]<® ulel ko], 30 mm o|&te] sjed &
ss AFets AE £997] (ambient) oA EWV x=Z o3l A3 (5, Mk XEHALES AMESHA
i) AEEE & i, Hox BV AXE wtAdES FAsr] 8 A3 ZEAEY /e a5 Ak
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<2 B sjEdel] B3 oo AAlEe] & AN FxEA d&HT.
E U 2EIES dA4e] f8 BV HAe R
=]

stet RkgEs = ¢ AL, UAXE oM wxk A9 (cross-linking) R theE W3kES §olstAl k=
stebd TleAde Aled ¢ . ololA ol et WMEEE UALE 9o mEEHAY REFHA B 99
& AuAoR AAst il " AAbE AR ol vkaAaE Adstes JF G 28E 5 3o

& SAP)E-3HG T o E B9, 2018 6¥€ 12¢ T WA o] "EUV PHOTOPATTERNING OF VAPOR-
DEPOSITED METAL OXIDE-CONTAINING HARDMASKS"®1 w|=r 53] A| 9,996,004 <ol 7]=¥ wie} o], 30 mm W%k
(sub-30 mn) o] HE]Y FalsS ATste AT 9171 (ambient) oA EUV =Fol o) AH (5, HE XE
YAAES A8k 1) JEHdE § dxz, FHolx BV dALE ntAaES 487 98 d4 FEAHHY
Vet w4 At wEo 24, S 2 o #3 o] JAIEe] B WA FxEA dgdr. o
Ao, HEYS HALE U LENES FAsH7] fla EWV HAOE EWV dALES] =, o]ojx] u}
235 JAs] Y8 =" e P AEe] XS A A g dFS FHke).
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