1. M2

@A) vizAle] ARREE TRA AAlE AEEe] olgsE PR
(photoresist) &} ARC(anti—reflection coating) H|E3}] PI
(polyimide), EMC (epoxy molding compound) 5 chip 234
T TRk R AME 2 Q) o]f)e % SOH (spin on hard—
mask), NSP(node separation polymer) 5 M2 4 47
5 i 9 Ago] &his] 73 Folr). o]& 2] AR volume
= vl 20% ol AdAsta slo] AAAR A 2AE Qe
HSE 371 U2 o $8% RE o]F 44 glols wix
A ¥7 design rule T4 5ol E7FEoR WA A AAE
ol 7k Fast A alo|r|E sk Aol AlgEE
172 2Ae EMCE Astue 25 Lo o} Sl
S0 He)Z FFEH spin coating ZTHCE 7)H Yo AL
ek P A2 HEeA] ARlel| o]go] HxlH o a1 gl
7V 2035 o)+ spin coating 2AE & A4 1 = ¥

l

43k el EFoht Al 44 58 CVD(chemical
vapor deposition) Y} sputtering 5 B]& Az AujE o] &3tn
37 AlZto] w9 2] WA, §-AMA}OE spin coating 378
o] 7bsdt 1At AAle AAYT JHEgeld 5o 2 AHE
7R A €k

HT WEA ME 7] 340 JaFo R AMEE yEA v F
A7} A4 O gkelA| I Yok A AL nEA 2 2S£
A= 1049 A ¥ ZA 243 PRY A% 100 nm AE7HA
SuakA H203 /7] ARC 52 olv] 40 nm o]&+E o] &3l
Utk PR 3ol AEF2 gkl FA7F 2o 2ebd as—
pect ratio S7}2 gk pattern liftingo] chatalA] k. wahA
PR ZAHA12] FAR 74l =l 28A d 2pas] ¥98
A2l £7do] MA patterningoll & 43 FA Brh webA
TEA ureke] 29 9 AE Bl digk A7 2R WS- &
o3H dot. F2 A go] AEFHT QY+ immersion lithogra—
phy?] 7% PRo] &3} o} gl ol z 7]&E EHa:

=S

2002
2004
2004~

AETSI ST (A
A LTS -8 38R (432
AR FEAZE A28

SA
1991~ APAA BEAER AIE1Y
AR JlsaAvE dQdTd

A 715AARE dYdTH
upg 2
2000  FArchsta ghely arst(Ehah) 1995  <dsiehzta wE-A-E (S
2002 Aedigha &3 (4D 1997  EFFdistn ARFTIH(HAD
2002~ AR EARE darleld 2000  AlediEtw FdstetE ()
d4 75 AAHEE HddTd 2000~ AHdAA RIEAEE Aabeld

A JeaARE e

Surface and Interface Properties of Polymers in Semiconductor Application

AAAA M AFZ AAkr]€1% (Namuk Choi, Seok Bong Park, Sang Sik Moon, and Jae Hyun Kim, Functional Material Part,
Manufacturing Technology 1 Team, Memory Division, Samsung Electronics, San #16 Banwol—Ri, Taecan—~Eup, Hwasung—
City, Gyeonggi—Do 445-701, Korea) e-—mail: hawk_kim@samsung.com
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da] 539 AW FAolgls & O 3733 JPAo) A
issue Hol B A7t APH T k. ok chip A 4=
F EMC A chipg B33l7] fl8) 285 Zgoln|= gof
gt d7x 8as) AYED QEd I o)he Aurdad o
Hlo] 2 Alo]=3} FAIE g0} 7kl chip# EMC AHA|9] A
wAe)7t ZQ517) wiFo|tt ofge] MCP (muti—chip package)

L} CSP(chip scale package) 59 TANS AlEF 4F 5
g NS Y= chipt EMC oF&2 PCB 7|% 4 adhe—

sive 709) % % $¥ 98 7z Fdo] WAk,

BRolE 9 & TAH, AEA 97 Asle] REe 1%
A ek 7 A 9 B Og Fo4del 37 o S @
Aol whEAlg mEA ARl tha) 2k ANt TRl
7 AR Ae)e) F2A) o A= st Pk

2. Photoresist(PR)

2.1 PRe| Il & =& 2|

u)A7}3714 (Lithography) & ®E=A] FASZ(C) e dsk=
322 uAEHA rhEste] TRHEE sk WA Az
Aa7le2 A we- we £5g wdsla gkt uAAgrie
oA} HRIAE(resist) AME A2 (3¢ 180-450 nm), X—
2(0.4~1.4 nm), AxH1(0.001 ~0.01 nm) 3} 22 ¥AtAle] =
Atell 98l 1w 3Ehkge] dojut ST 5A4o] HslEe
2343 PR T A 38 848 93tt)h &, nAg =)
I3 LERAIE F8to] AR oUiR|7F ZAKE FiellA
SpehAsE dojut AT A ok el wis) &= Alelr}t
Hlslo] o] A gado g HAsPd ulMshde] Jelg
A drk o3 Ao Wske nEA dEOR Adsh= A
S-o} AZEAY FIEAEY 22 JtRAE wiEdEhe Aol 9
& A= B4rt ek A AMgelxE PRE 282 7F
o} ztzte] g0 BT FrluA, FFPANA, FHA T

ujgste] PRoJEIL Bk 7le B E2AM AREHE L Tt

PR & 3h}e] 7)15& patterning ¥ AE ol 7iwte]
217} 33 A] PR 3Pdo] HE1 % (etch barrier) & 248
RoZ 7w dshs viME R eg 7HstAl |k wet

A HAXE AgE 2PH AEA Y 2ujd 2 %S FA
e Al 1A ZsAgEA BEA 1Az edE A

AR Jledger & ¢ Uk

A 322 HAET) Fhgel wet AxA viAvkEE
A E7, sled EHeA ] Aol AEE] sttt
Z KrF (248 nm)t} ArF (193 nm) 52 1%3 xrlolH #o]A
2 o] &= Zn|A7FE7)% (microlithography) @ Blek o2 7}b
TE ¥Y 7 UE AEEEY g 29 AR dRALEY
7o) A 1 glow, FEAME KrF 3 ArF diatojd o]
A Geg T8 A8ty a7t5e] seEEA YAAE(CAR
chemical amplification resist) ZE o435+ Yzl w47}
F7)&0) Fat A43) =3 glrk T8t 50 nmF ©]8ke] REEA
3= Aele Y3 AF Fge 1F2E das HEAD im-
mersion 7]&0] 23] AT Fo|th>

PRE ZA &3x2] B wel positive type¥} negative
type2 & Utk 8 19148 2] positive type BIRAEE
w30 &3l Frbe] el @ 3 8Bt AF6H, ne—
gative type HRAEE WH)E =377} AFeA ") o] &
positive type BIAIAEZL HA) HE=A] I3 i HEH1
ltt, 8 PR 3ol wl G—line(436 nm), I- line (365
nm), KrF (248 nm), ArF(193 nm), F2(157 nm) 2% &
= o, Pukg dFEel wEl novolak type, CAR 52
2 UE T St

PR ¥ =4 44, 28R resin), Z3A(PAG), 7 AR
whdel oF 97% A= fuE AE 93, HBE P pattern
9] FAAEE o)F= ZFW, "3} kel ANE BAste] Ei
Ho] g3 5492 HshATIe A, =X 9 @ 54 5 uA
AsNe 8l FrlEE nFY e (gAY 3%) AR
9l AR P

AR 2E 7|8e] AW HE-g FAJsh7] fsixEe 9

. Light
Posi-P/R Nega-P/R prd
Substrate Substrate
Light (Exposure) Light {Exposure}
. . L s o s Reticle(mask)
[ 1T T 1 I T T 1
Substrate Substrate “ Lens
Pattern Being
..-Repeated onto Wafer
il ’__I:)_E:L_‘
Substrate Substrate f ~ .. Wafer(with photoresist)

J8 1. 8l Sdol OE PR2 EF.

IEXtSE 7ja A 17 A 2 & 2006 49
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5a TR
HO o,
OH OR R

KrF resine % ArF resin® 7 X

LU L
OQ 00

" Hydrophobic
-BOC T

Acid Catalytic Cycle Reaction, Chemically Amplified Deprotection Reaction

8 3. PRe| EF 22|

8 2. Deep UV photoresist resin®| 7|2 X

S N —
O \

cH Oy t{H")
—
Hydrophilic

E3bgo] Folof U E resing HAGE nEAE Y F)
AollM el Fa-go] 4E&5F st} olo Ay nEA=
KrF (248 nm) 99| = PHS(polyhydroxystyrene) type,
ArF (193 nm) QYoM E polyacrylate typeo] &&A o},
38! 2= 39490 —0OHYIg 2571 ~OR71Z FAE KrF ¥
ArF resin®] 72% Yehi1 ok =3 A AAXEE B3
of g8 A4S WA WE W o] ZHgA| oA EAPgE 4F
o] kg oz AFAQ —OH7|Z wshsith wlala Py

72971 849(2.38% TMAH) o vh-g-atA] FARE g
T @ddel whgste] AR A doh W] & o=

38 3el4: ~BOC(—butoxycarbonyl) & R3712 ZHe
KrF PRE] WHE 88 £ 4 Utk

2.2 PR A ARSOIAMS] EH U Al BN

REEA 328 TAshs #EelM PRE 71% S =EH
HE Jez EA8A 2ok webA PRI s, AR 7]
% LFE-u P52 AdelAe vk F0 & d¢S
FA "ok o714 PR A B4 gl dolRa, AL =
¥ ArF immersion 3% ¥ 2 749 4557 PR A¥e
Al sk S ARl tiEle] AVHE At dith

221 PR EH ¥ A 8Y

M- Ekdo] waferd 79 A4 waler WO &5 PRE
FR3EH Aldere] HHo] ZA7E &7 W] olF F
A1717] Q84 wafer EAE HMDS (hexamethylene disila—
zane) & g5t qict 1B 42} o] HMDSE wafer T
A12] dehydration B2 &3l I4 BHE AP E nlo]
F& 9gs st

AE)E Bdo| APA4Y de A7IGE 2=y Aok &
712 BEL BAY 2PERA &4 PR IAFEo| FHelet
g 4 e, 29E2 &Y EH AL VT JeER A
A 895 A A2 3, AASA g3 dol g AlelE &
2] wlake] Haks At uelr §71295Y AAE A
A 732 3 WA dAA BtA] FEEojof st

Design rule®] £o15%A PR a2+ 7he] b ¥ b
A} 7Yl 9] critical dimension(CD) ¥%F°] EA47} e, o]
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(HCRSi SiCH (HCXSi  Sj(CHb
N (WOMS (HOSi (HOBSi - (HChS:
| ! {

NH NH 47 ! | !

GH OH OH OH -)p 0 0 0 0

| | I ! ! [

TS TSI S TS T "} ~n NH3 TS TS TS TS
Substrate ! Substraie

8 4. Si wafer EHO|AM 2l HMDS(hexaMethylene disilazane)2|

Hl2
—_—O

T

113
TTT
s33
REy
333

fopme
B ——
/ Line slimming
/ Ammonia contamination
3 i | 1 i /o T — e o
== = T e e s e WM R s
jteies e / IS :r:rr w:'w
FHH HHH ¢ " A
et HH e e [_IJ
————
\ T—top
N
Y
\\ HeE R
N 1F e HHH
1w HHH
+ H
Footing

Substrate offect

18] 5. PED(post exposure delay) Al ZEHEEF PR AW w3,

37 3pgelr e PRIAE nFTEAd] ZIigch wepd A
of ¥8 (dye)E H7ISHAY SHAPEAEHARC) & #AAA Al
7H) AR HAE ke T4 Alo] Zisoe] Hasith v}
o] thiME vy GG A F W A dotEr|R
t}.
FEFEZY YRAAEANE w3 F 2ATEE ARk A
oA Ato] MA¥sHAl E=ul, oldf @4 AlZERIE] delay (PED,
post exposure delay) 7} ZAojAH AdolAq 2] ulh-g-o] Aot
R G A PR o)A B gEg e A 3t
o} 750 Hel=2719) slimming &) YeRtAl =lx, PR-U
718k) AdelE ) 9 299 Yol 59 GRoE,
PR$} TiN, SiN, SigNy, SOG 5-9] sHF-2HazEe] Aol 7]
F Aol EAlshs G714 Aol g3 Ak 4719 F3 vhgo)
st} 531 jkgo] dojit F-E-2 resing B3|} whE-3f
= Abo} 7+43ted pattern footing @D T—top BAE dod 4=
ATHAR 5).

222 Immersion 28 A0 ¥ HH E4

weA HEed 1HAE Qe t fihaHaE dHs)
7] M= dlolHof nlMgt HAAE HBS s wF 3
298] 3 Fst dasitt. Blaaee] Wl o8 A== e
9l & AZ (BT olme) £FNT(WOAE T Z& Ray—
leigh #A|2e olste] FHPoh

fm rir

% B
_;Zr

2

R=k1L:k1 / =ki /i/n
NA nsin 4 sin

DOF = ko = s 200 _ e, 4

nsin®d sin“d NA
R=Resolution= CD(critical dimension)
DOF=Depth of Focus

NA=Lens Numerical Aperture
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n=Refractive Index
A=Exposure Wavelength (nm)
k1, k» =Process Factor

o]uﬂ k¥ ke A7 AR BE iz 2E%, 2%
W% Sof el REE FEE %kOIE}. e
7l A T NAZ Al sk Zo] B,

w =
ZYYE BN BR TSR 37 B 2 2ANES

FE2 2l wEelrT, & YeHI 1 AR HRAHo| o

B2 4% MY wEe F2 A2 A ok gEos o

oA gtk B 12 x4 219 e 3] Wgs BelFn

SlEt], 53] immersion E A= 27 Sl vl A/ng] $-3
3 (effective wavelength) & 7F& &7} gich
AA F400 FL=E 1 = ArF 339 siNEe sx3ketd

e 2o,

Rarr = kI——-/{— > ——0'25‘193

=52
NAZ 093 ol(mm)

oA 2abd, FA) FH O 2E 50 nm ©)Ete] Q) oJEe
o] JleH, olF dAlshs AFo] 27 HI Ut ArF ¥ o
748 F2 A o] A (157 nm) & 17} ‘ﬂ%— 2 d=o] ul
&7 hard pellicle ¥4 522 7ldo] oJ2}&-& 27 FJuA ArF
immersion lithography &) 77} A1Z2=) gl
Immersion lithography+ Y@=l YAAE 8lat Alo]ef
371 Al 22EEE e ERE ] s 4 8
71‘4 2HHEE 7T AVlsolth 22dE 249 24
S 29EA 43 193 nm g Wel g3t FH}go] Fojok
0]*:31, o)& RIEAI7]& Zo] Eolth E& 442 193 nm 3o
A oF 1.449] M ES /AL glow, ol $x)3)shd,
A _0.25-(193/1.44)

Rin = ki1 ——2>
NA 0.93

=35(nm)
7b €°] 35 nm v|AlsfE7bA] ZRsaizich £ 2 NA #Y
W 23AEE FEENE S/ 291 3ok

o]21%t immersion &4 £ PRI &, =7} AARAHoZ b
2ol AdPsh= 1P ellA PR Al T VA AR £ o
7} 2§25+ ¥ (leaching) o] LB 6).

PR AdelA Bk £ A3aE-L =28 2942 F
131, RS Aol & A v]go] §EEH A o) PRE I

B 1. -8 =70 Oog Rre oF

Light source Medium n An
G-line Air 1.0 436 nm
i~line Air 1.0 365 nm
KrF Air 1.0 248 nm
ArF(dry) Air 1.0 193 nm
ArF (wet) H,O 1.44 134 nm
F2(dry) N; 1.0 157 nm
F2(wet) PFPE | 137 115 nm

QX3 7)s A 17 B 2 F 20069 49

F3alo] 9x ok é*}— Z2#& 5 U} =3 =F o]F PR
Aol @2 nlA EYEES 7IE EAEA 3 Mz FH
2] defect(watermark defect) 2 F&3l71% B 7).

=% F g Bl vEE Fo1] 98 PR £ top—
coat®] 24/3E& A3 Fart ot =% =F 55 Y
TE B8] BYEY Ut SVt defecto] SN AR
ol Jerz EA AN Ahg/dE Aoshs A= AFEY
AAEFAE A A Aol qivka & 5 Sk

@A immersion ¥4 % PR EJJr«l ARelA LA se A
288 W8] YA topeoat EAo] AFET ek Top~
coat B2 ArF F9olA F4x7F 22 cyclic fluorine 2
acrylate AEE& ARSI (OB 8), PR¥ 59 234 HES
s &t

Topcoat®} £812 PRI} €39 AJ524- Addsle] = &
H7b AFeE BFetn AbEz 2 AR dEE EA
topcoat—less PR-& &7 703l it} Topcoat—less PR
ArF PRY} #2302 & zlol= A AANZCE topcoats)

Exposure
Lens a

° PAGgaachm Fluid « @ ®

] i 1 1

1 i 1 1

1 H 1 1
| ! ! o o! | |
| O Water, penetration O ‘
% Resist Film ‘ , ~ {
f 0 o] o] o o ) O
|

18l 6. Photoresist—2 AHO|A 2 é}?_ X

P s

Watermark defect

Leaching

Water uptake

8 7. Immersion lithography &2 &% issue.

Base Solubility Hydrophobicity

=:c’/l\‘r:F3
CH

/
FaC OH ;
' Cyclic fluoralcohol

Containing(meth)acrylate

8 8. Topcoate| =,

Cyclic fluoralcohol (Meth)Acrylate

185



715 WBasol 322 PR—E 7+9] AWM 45 a8 A
7} g Fesitt. @A E3] a8 A8 S13iA] resin
AR f2 Aol LE(THYE F7HZIAY &7 8715 A
7kl Bo) ARE JAIsk= WY, resin k) A3 S A5
71e W, BBA Y ExEe S7MA £55 Al WY,
non—ionic type J7FAE o]g3te] AR W& Al
i Fol g A7 Ay Folth

2.3 PR % PatterningtiiAMe] EH X HH Control2| £24

WA 42 layers %ol d#e] 7 (architecture)
olg} & = 9low, mEtA 34 Folle vHS EW E Aol
ZA)s} o] FolX patterning?] TTE AMEEHE PRS- resin,
Z3A, A7 5 TAEERY v AT E 8% §
of] wieh st Aol ] vkgo] gebAAl vk webA 24 &
Ae B Aol 98 £ F e T, 5 A 28 AE
52 &3S AT = Qlojor Adh= W F9 patterning®] 7t

sHA "ok =3 322 FATr} 7] wet PR o]2{%t
Q4TS 4TS o A BE Ro)EE AE A vFE A
% F7he Aol

E3] sub 50 nm7 ¥F=A] oFAbell 9lojAE immersion li—
thography 71€<] £9lo] F21= 1 3lck Immersion 37 °llA]
£ AF dry 339 28 222 &S 7 widl]l 29 PR %
£ topcoat EZo] ME APAoZ Ity 7] wWEel PR,
topcoat, 239 AA-E Wt=A] mEsiol Sl HelA AAH
ZdolA e A Aol wi T3tk vkt ArF immersion
lithographyolX & o]9lell Z2dE 9 AFFEE 2= =2
(HIF, high refractive index fluid)¢] =2 &go]q, @]9
A Aol HIFS] AlgelA 248 + = BANES sizst
= Byt g & ke AdlA 94 Sttty & 4 U A

olct.

ofr

o]

3. Organic Anti—Reflection Coating (ARC)

3.1 Organic ARC2| 47l X =t de|

311 §7| ARC2| EaM

Deviced A% (critical dimension)©] #4:3t1. PR AHA2
FA7} gkl whel s topologyell Sdt Fado]l A o
Zoi=l 1 glrk £% DUV (248 nm)+& i-line (365 nm) di¥] 7]
T2 WAHgo] Fobd g dAo] AsHl vYehdth 27] gAa
a#s FHCANE TR AR EEHY & oxide HolA
e G4 A Sl 2lgt WAl E EAPE =R 2eka HA)
pattern profileol] thgt WkAME] QYT 2R LA, 90
o) FHREE A gAE N T2 4 ToE Wk} R|To]
FasH =ik old Wi oz wAlEE A 2 F5E
B3 AASHE F77) WAL WA Fo] HIHoR ) AL
Sick o]2gh wkA} wx)uke] gk A oijy] REAREY] A
o¥o) Z7}git}y] Brh= pattern size 74 wal HAZ2] o
3k0 2 W35 pattern variation®) A profileo] )%} ratio
ool et Y o I 9o TR ok

8l 9= H7]ARC F7oll W& pattern profiled] W&

186

20
15 i B
7 3.6 7.7% % 2.4%
3 \ .
\ /’\
T \\/ 0.5%
1/:\\\\_&/}%%

500 1000 15 2000
SO0 ARC A 2R e s (a) 700

l Reflactivity at resist bottom should control to < 1% under 90nm node. l

Interfuce Reflect (Change thickness)

Refleetivity Curve Stapding wave can’t be
el canceled, only by coating

BARC thicker 1!

DAKC worts by abormison sk

BARC BARC

Substrate ! Subtrate

SRR R

-
Reflect of PR/BARC intertuce can’t be
canccled to absent bottom reflects

Reflect of PR/BARC Interface can be
completely canceled by refleet of same
optieal phase at BARC/Substrate™s

a8l 9. §7IARC FHO| g PRE profile d|1l.

B2 9EHE 27| ARLZ §7] ARC 23 H|n

7] ARL 7] ARC
FAAY SiOxNy, @ —Carbone, Novolac Resin
Mechanism Thin film interference of Thin film interfer.ence,
ARC Photo absorption
Process CVD Process Spin coating process
X8 Hold ‘—“Pé‘_%i 3]5151% 3 9% ref:ipei e
okl recipe TE stép AL 75
AA §014 AAZL AHE Ashing 37§ 2% AA
Dry Etch 1—step etch ¥ hard PR:ARC A¥uH] 1:1.3
=4 mask® &8 715 AL E skew W3}
Good conformal Inexpensive application
s Can stay on some layers Application to all levels
Etch mask effect No additional stripping step
. Expensive process Edo] wkE PR profile W3}
= Long production time  |Fume 2 ° 2 cleaning 32

ERA otk ARS ARCE] A4 WAz} FAE 2ETo 24
PR profiled] WA=+ standing wave &3] W& 4 AHE
£ 29 F A g5

312 F7| ARLZ} 7] ARCS| FHY H|w

NEA T8 oA JRAF x| te] Q8 Sk layere A
A #7) ARCS F7] ARLZ vtk #As CVDERFE A
3 F7)eE ¥AA71E F7) ARLo] Bol ol gElont H
107t #7] ARCE] Ago] o] diAgct 7] ARC7F F2 AL
45 olfi= §7) ARL th¥] process cost”} A= FHolth.
H& CVD F70] obd PR coating Aol spin coating= #A]
ZHasHA 2he 91 5 7] whiZoldh 7] ARC designell
A P Fe3 AL 47) ARC $lo E¥HE PR AMEE
Fuof gt EgAJolt). o] A BEX F 52 2FolK &4
}74& AA cross—linkings 2171tk o]¥A A f71%
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q
K

1 st step reaction
Thermal energy
<

{ A

ROR ROR

N My

2 10. Organic ARC Component & Constitution of ARC.

< 4 ol HhgAe] 9l 2 #4718 PR¥ intermixing =
A o=t} § kR 871 ARCO 82 & cross—linkingS 9131
T 24200 T ool dasiH, o] o HAsHE fume©] &
3 7178 29771 A7 o], H2 fumeless &4 Y F
o] P 3 glck
313 /7| ARCS| 8N E
#71 ARCE PRY coating el 22& st o|F PR
coatingAl AFEEE Gl 4, EEEolof oz dntex
ARC spin coating ¥ %2 252 7}dsle] A7l wels =
7

ARC @ 84 WPHe =43 sfgkeo|n i~

$7] ARC €9¢& spin coating 3+aL T2 7}dshd &
7]ARC A& W) TAG (thermal acid generator) ol AHH+) &
o7} s o]gl A W Abg MR resin®] 7k ¥l
oJubAl Att Resin @4 WHE71E 7EA 2L o] cross—linker
9} AZ) se)) wkg3lo] Tk AEE B8k Ui f7) ARC
ol £85o] )= chromophore$ts ¥H-3-8 AA 2he A%
ol olgA YA w2 PR fM] AME-EE PGMEAY EL &
9] gl swelling HA] %1 =X FolE FAE 4077 oA
2} #7) ARC maker® AHESHE resin, &1, cross—linker
9 chromophore 2 PR §92] 5848 7|2 E42=2 53
235 B FA 3 dAF gREe 7o) 988 Suiglehs BEe
B A ke Jsgsta vk AF A 9] A wet §
o] =XE+= PR pattern profiled]® 382 F7 H2z ¢s)
= patternell 2= §7] ARCE] A¥A] Melo] @ g},

3.2 87| ARC AL20IMS] EM 3 AHH S

B 112 7] ARC 7ol u}& PR pattern profileo]t}.
Y w3 270X Atz 387 Zo) AMEEE ARCY
Z=o) ulg} footingAd profile B undercut’d profile & ¥
T A et

Type 13} o] PRo)] footing”d profiled zt= 2L =3 B
ol BAE 4t F ARCS] AlHe] EAllsh= R UF7F ARCE
gAtElo] A 2HA9) Ake] F AA7E £ PR deblocking
ukSo] oA "ot o]F A TS AYPsA =W PR wp=h
BRL 8347} 4] ekol ARC type 1148} o] footing”d ©
WS zH) Ak W2 type 2 ARCE 99} o] PRojA g
Alo] ARC WE-2 FAkE o] footingd] B zh= 2L A8}
7] 9180 2 Well A2 85 ARC?I Z$-o]tk Type 2 ARC
9 A¢ A2 PR AE Eog2 iAFNA O F verticaldt
Aol undercutd HHEE FEY F A Aot

DEXUEY ZlE A 17 B 2 & 20069 4€

LY \\
2nd step reaction
PRSI AL S
Thermal energy /Y\A
4 ROR

» H g e
 prasdivkr
IR

wifviniy ¥
Hbrsr g

Base polymer

? Crosslinker
/ A g
-t Heating
Crosslinking point
~ —
Chromophore

. Footin,
light °
e H nt
CE [
LR i
| A
(- oy
pou ! i
! ;
! 2 { D‘""”'lp, !
Meny i i
ARC -
. AL
L Wafer | Undercut '#* m* B*

I

a8 11. ARC 550 TE PRY pattern profile 3},

olgdA ARCY F57 U 11 24E& Ao] go=x PRI A7)
ARC AldoM ] &g A 5 ot thAF 2= line and
spaceS BAIEH= patternoAdE HE 2z A7 2ot
footingdd ©HE #538k= ARCE AME3H =32 contact and
hole pattern® @ PR2] not—open 5°] %< layero|A+= un—
dercut’d @& fr=8h= ARCE AM8H] Hrt
Ay oz ARC 7oA Fa3HA nesor & AlgE 2
A Al conformality7} =11 PR¥} intermixing®] glojoF 3}
A Z3o] ok ok&d gbAl IR HE 2ol ZE pin hole
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