dm
A

HIT- |8 DEX AXfel 20 Y 7HH SM
2 - oM BYA - 2R
1 ME A3l7) wizolt) Folt Az

A HEAof| AMEE= A

2Al= sEPdel o]85= PR

(photoresist) 2} ARC (anti—reflection coating) H]ZE3F] PI

(poly1m1de) EMC (epoxy molding compound) %
= ek Pl AT 9l
mask) NSP (node separation polymer) &

= 7 gl #go] i) 13

< md 20%
HZ% S7IHARE 62 o &

A 34 design rule 74 50]
Qs A% QRlol|=

EMCE Alglstaes BT

ool 7k %

IR A=

gote) el 5
vk

)

oItk o=

2] HEEA] Ak el

(e}
3} o]+ spin coating 332

Brlsko g 1l

5

ool HAHoR =5
sl G4 1 v

chip X34
o]&]o| == SOH (spin on hard—
MEE L 24
272 AR volume
ol AgAdstar o] MAAEAA AASHL Q=
Q3 AL o5 LA gloj= Hie
FeA| Ak ZAE
sttt HEEAof] AMEs =
Lol o} =
T spin coating 3 C.Z 7|F Sl A&
=1 9=

3

[¢]

vapor deposition) L} sputtering 5 B 21]74 An|E o] g-3}al
&7 Aol vl 71 RbH SN O E gpin coating 2 18
o] 7Fedt 1Al AAlE AAYT THEgold 5o & AHE
ZHEAA Hek
H WA AE T7] hee] dFoR AREE A v
A7 A3 A kAL ik AR Ag)= At vk A F
ﬂlb 10 A oWl ZA 348 PRS- 100 nm =74
kA =91 7] ARC 52 ©]1] 40 nm ©]31E o] &3}
°“’4’ PRE] ZA-g-el A& gholA| =] FA7} 22 ebd as—
pect ratio =7}& <13} pattern liftinge] thitsAl @t whehA
PR ZHA| 8] FAE ZastA Ha 2894 =¥ Ads] 29 9
Arde] =/do] XA patterningell & FEFS FA Ak whebA
TR Bheke] s 9 A 24l gk ATt AA7L vl 5
Q3 Ak HE Fgo] HEHA )+ immersion lithogra—
phy?] -9 PRo] =3 gteko} Qli= 0| mE V)& e

Eets MM
2002 Agieta 5-8-318HE (s 1991~ ARz REEAlEE AL el "
2004 Aedgta §-8-3sH-(AAD Al 7S ATE AdATd
2004~ AAAA MEAEZ QA&
A Ve ANE AddTd
utAE UM
2000 i) gtn 3hekystat (A 1995 Qs stw a1 FA}y-8k} (8HA})
2002 *1 sty &858 (4Ah 1997 g Hetn A5 (AAD
2002~ AR WMEAITE AAVElH 2000 Mgt 9 sketa(9hAh
HAA A SrATE Mol 2000~ AAA AT A&l
Al IS RATRE FES
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2] B9 A Folghs E oE #4% Jddo] A
issue ¥ ©& A7} MaE vk of2 chip AX €&
¥ EMC A chipg Bzalr] 98 285z Zgjoln|= Hho
gt A7 % s8] APH 3 gl I olfe AEfdae] o
Hpo] 2~ Afo] =g} FAE BEao] 7k chip¥ EMC 2H41€] 7]
Hao)7} e8] wiiEoltk oF2-2 MCP (muti—chip package)
1 CSP(chip scale package) &2 JAF AT 4% 5ol ol
o /S 9J8iAE chip?t EMC ok&#] PCB 7]+ 9 adhe—
sive 7k 42 9 38 93} -z FEo] B5Z ot
EaelAe 918k 2 344, AEA 37 Wslel]

Zp vhta 7 A 9 e st ool AR o Suive |
Aol HreA g 12} Az disf 7] sk HEe]
ZF A Ao 2] FoAdel s HE 3Rz} gty

aE
ez

2. Photoresist(PR)

2.1 PRe| AV} & =t 22|

vl Al7}8714 (Lithography) & RE=A] HA 3| Z(10) o dsh=
325 vAlEHA 7heste] IR RS G ks WA Azl
7w o wE See wdsta ok varbE)e
oA HAAE (resist) AFEg #k£]A (34 180—-450 nm), X—
2(0.4~1.4 nm), AAF4(0.001 ~0.01 nm) 3} 22 WAPAS] =
Atell 9J3] BAFEe] glelgo] dojut gl B0 WislE =
24 PR e IPAM Al BAS deith & w827}
T8 EEuAIE Foto] AR olUuA|7) ZAbE el A
slehHs7} dojud ZALEA] gk Fiel BlE) 83l=e] Afo]7}
whgsle] o]F HJst ddow Fashd uAEAtY wus
GA Hrk olgst 4 Wshs awAt dEoE Mgk 4
SoF AgRiAE FIENATY 22 TtuAlE sigdete 2l 9
a REE= 497t Qivk ARl ARgelM= PRE 1EA] 7l
o] Z}zte] el B FriwA|, FFFMAA, A &
Hjgkato] PRojEtal sh= 7| eAlEEA AREE Il QiTh

PRO| & 31}o] 71%-& patterning § A2 o)y 7))
217} 4 Al PR 3] B339 (etch barrier) 0.2 2851
Aoz 7l Qsk= vHFRe el JlyskAl @k wel
A AAXRE A= 2A8F e A 32 AES 43
sh= Al 13} ZleA s 24 A agd e S sk
ANA 7E=Aset & QU

HEEA 3|20 HAEh Skl wi Akl mAlvbe S
A =22, sshA SwolA ] sjiaw o] HEE] gt
Z KrF (248 nm)t ArF (193 nm) 59 11&2] dAjel glo]A]
= o] g3l Zu|AI7E7 )< (microlithography) 3 B]e¥& o & 7+
TE ¥Y 7 U R hds B9 1R gAAES]
o] MHE 1 glom, FAAEAM= KrF 2 ArF JAtoln] o]
A FLE F2 ARSI 17w e5EA UAAE(CAR,
chemical amplification resist) 5= ©]&3F A=A Zn|A|7}H
7)ol it A3 = ok 53 50 nmy ©]ake] REE=A|
32 des g8 ArF Fdo] v=EE mMde HEAIZ im—
mersion 7]&0] 23] AT Fouh’®

PR A €8x EAdol ule} positive type¥} negative
type o & vt} 8 19419} 7o) positive type HAAE=
w3 f8lE STkl vl A4 § gt A5, ne—
gative type HAAEE W2 w337} Z53HA Dok o] =
positive type HAAEZL @x)] qEEA] 3o tiF- 4851
oAtk ¥ PR 3ol wit G-line (436 nm), I—- line (365
nm), KrF (248 nm), ArF(193 nm), F2(157 nm) 5°.% =
T o, Farg vghEel met novolak type, CAR 52
E = 3ith

PRE] A2 AA 41l A (resin), 734 (PAG), H7HAI=
et oF 97% A fulz s 9la, I 9 pattern
o] FAEE olFw EEH, Wy} vhEshE AR EAste] Ee
o] &3l B& W= 1A, B 9 @ B4 T vA
eNAE fIste] H7tsEE v SigtE GR3AS 3%) A3
ol M7= A,

HAAES}L 719ke] A7k delE F4s] s L

Reticle (mask)

Posi-P/R Nega-I'/R
Substrate Substrate
Light (Exposure) Light (Exposure)
[ [ T 1 [ T 1
Substrate Substrate

“ Lens

Substrate Substrate

Pattern Being
-Repeated onto Wafer

Wafer(with photoresist)

JEl 1. 851 EM0| 2 PRO 22,

AdEAtarstnt Jls A 17 E 2 3 2006 44
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SIS
HO 0,
OH OR R

KrF resin 7+ ArF resine T+

12! 2. Deep UV photoresist resin2| 7|& F#+X

PAG

)]hv \);/\J:/ Heating JV\ I
—go A

SISHENVIvY
. P 7 =~
H o0 /;\,\ OH gr CH COy \fH/
[ ‘V\W \r
/ Hydrophilic
v Hydrophobic

t-BoCc L
Acid Catalytic Cycle Reaction, Chemically Amplified Deprotection Reaction

18 3. PRO S |2

Fjgo] Eolof LR resine FAsHe EAR= Y F)
oA Fr&ol AE&5E FElstth ol Afst A=
KrF (248 nm) <o)X+ PHS (polyhydroxystyrene) type,
ArF (193 nm) 9| H+= polyacrylate type©] &4 lt)
d8 2= 315790 —OH7|9} B57]1 —OR7]E 749 KrF ¥
ArF resin® 725 UER 1 itk w33 A B AEE BT
of o3l AFAS WARE WE vk Jof] ZhgA|ol A WAy sk 4k
7ol Jhgo® WAl —OHZIE Ashsict wpeha] vlxgi
= 49719 @dN(2.38% TMAH) ol ¥E-3-8H4] RA|9h w334
= @Hel Wi-gste]l dElE P ek wkg] g o=
A8 3elA= (—BOC(r—butoxycarbonyD & HI7]|Z Zh=
KrF PR} Whe 2Hds = o Qlvh

2.2PR &K ARZ0Me] M 2 AMH 54

HEEA| |28 Ak TPgolA PR 718 9ol o
A5 P2 A Hrk webA PRI S, A oY)
s, =T VG 7Re] Ao 2] WES-2 gl & JES
FA Frk o7]elx= PR AW Sl ojsl] Potral, H =
¥ ArF immersion 374 % 52 7Y AHS53 PR Ao
Al gshE S ARl tistel avlE st gtk

221PR EM % AH EY

SHEuRdo] waferd A% 294 wafer W A4 PRS
st Adelxe] FaEo] FA7F H7| wjite] olE F
A1Z17] YA wafer EHS HMDS (hexamethylene disila—
zane) & 2|kl itk 8 49} o] HMDS+ wafer ¥Wol
€] dehydration Whe-& &8l X EHE 270 whre]
= 93 gtk

APl x| AFAY We fr1ed=wel ed=7] vk &
3 Faslolzt
T e, L9ES A Etﬂ /‘é@_—% } ]J_ Aoz Al
a5 A AT, AAEA A Hol & Al &
5= vrete] Bakg Asfisich wEbA {71952 AAE Al
3 9 A A DA REEA] FaE|ojof gt

Design rule®] Eo]EWA PR¥} a}ubd 7o) whap 9l wl
Ab 719l A 9] critical dimension(CD) Wg©] &A7}F &&=, ©

o

— [

184

(HiC)5i Si(CHal (HaC)sSi Si(CHak
(HaC)sSi (HaCSi (HaChsSi (HaClsSi
NH NH 4T | | \

OH OH OH OH » 0 ? O Cf

Si o1 5 5 -n NH; Si S5i Si Si
Substrate Substrate

8! 4. Si wafer EHO|IM S HMDS (hexaMethylene disilazane)2|

o
EHE.

H*
H

H R W
1" i HHH
H maEar
l:l_H‘_l‘L HEHE —

| = |
Line slimming

FEzz
m—

x Ammonia contamination
+ l + | 4 — ——
a A WL NES TRV WNR NED L.

o~ . o
'—I—H—}-T—H—l’-i—tl—|l—'H-‘-r : N : : l ' I
FHH HHH FHH HH"H
T—top
H ' H*H"H*
L H'HH
=+ H
Substrate offect Footing

18! 5. PED(post exposure delay) Al SI&H5ZE PR AH B2,

o8

gphefrde] HXAE aFEEAel 7|QIskc) wEbkA #x]
F(dye)E 718U HAPIAIEHARC) S 843A1A Al
WSS HAR sk 719 Alo] 7]&o] Haslt) Jhat
of thalixe= vy B A F o AAS] Lolrr|2

fEomorr
2

N

¢

10 9

T

ﬁ
=2

o

T},
sle5EY A AEAM = T 2F8E AA ok 7EA
of| 5 Ato] WASHA EH=d, ]“H 4 AMIFAE] delay (PED,
post exposure delay) 7} AojX|H Aol ] Hkg-o] ot}
A AF A= el A Bz ] AL B
o] 7t HE 2719 slimming &/de] YERA Hal, PR—)
719ke] AdelME ti7] 59 el ol 5] RO,
PR} TiN, SiN, SisNy, SOG 52 sHf-uzke] Aela:= 7]
I el EAlskE 9717 A3l 91:5]1 Ak 9719 3} Rkgo]

sl 23} wkgo] oyt BRL regin®] HE 7|9} w23}
= Abo] 7143}o] pattern footing & T—top AAS Uo7

UTHE 5).
222 Immersion 38 I & A EM
WA vizele] BRAE ool tet eamelE Ads
7] SlaiMe glosel ulAlst GAAE HelS FAeh= w3
9] 1dEet Hasit gaiwy H“ﬁﬁl oJ3)] P == A=
o) Hz MER 3} olWe] ZHIEWDONE THsh L& Ray-

(
-

leigh ¥A|2e] 2Jsto] THET]
Rkt Ay, A
NA nsin & sin ¢
DOF = ks—2— — Al ., nd
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)
ki, k» =Process Factor

ol k¥ k= 7 AR UE AR xR, ARk
ST Tol geiA AR == A8 A Fholth ddEs sk
g aE A SAY T NAS A7 8= Zlo] AQdhd),
ZHANEY BN B TS FA =
g 2 wEoFa, 2 FslE 1 AR E 2
o2 As e w8]e F2 9 0E I s W
FolA gt E 18 w3 Ao wE ubge] Wl
=, 53] immersion FgelM= 371 Foll vlal /nf] fr&
3} (effective wavelength) & 7FA&= &37) Sl

Al Bl AL Y= ArF 249 S Fx)gsid
o7 2t

Ty

P A 025193

=52 (nm)
NA 0.93

o] b, dA 24225 50 nm ©)8k] T oEe
o] Jlew, o5 thAsh= Aol 875l Atk ArF o]$- o
At F2 AH Zo]A (157 nm) = 17k9] w4 2l dl=o] Ul
&<, hard pellicle FA| 507 7fte]l o]e]8-2 27 HHA ArF
immersion lithography 2] 377} A1 &% T},

Immersion lithography+ 3@ =9} gA|AE HHal Alo]of
571 dlal 2=2EES THE BEE Al sIEE FA 8
A =TS S77E AVEelth. 1E3dE E39 24
< 295A o3l 193 nm 3FE] Hofl tfgk Fajgo] Folok
sh=t, olF WA= o] wolth & A& 193 nm 3]l
Al 9k 1449 FEES 7 gloH, o]& X388,

1

A/n S 0.25-(193/1.44) —35(nm)
NA 0.93

Rim = ki

7b 501 35 nm WAERZRA] Ths s e e NA g

© 2RES 2EENE /M7= a3t

o]21%t immersion 374 % PRI} &, W=7} FHHoz b
ol A&k IgellM PRE 334l B A7 AR 5 A
7t B2 §E% @/ (leaching) o] HASHHAE 6).

PR Aol sk 53] doag2 A=E e9xd &
AL, el GAsllof & A vlEo] 5% =°] PRE 3

1. -2 =40 OE /& oy

Light source Medium n Mn
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) Ny 1.0 157 nm
F2(wet) PFPE 1.37 115 nm

DEXEI J1s A 17 @ 2 & 2006 42

Fato] ex] o2 A9E 2UE - vk B3 =3 o]% PR &
Holl -2 vAl EEES 7180 SR ka2 JE
9] defect (watermark defect) & F-&3sp7| % ScHAR™ 7).

= 5 ode Bl viES Eo)7] SlsiHE PR B top—
coat?] TS A Lot gk B3 w3 £5E Y
FF gds] 292 57 7Kt defecto] F7FekE A
o] glovg FEie] AWM LS Aojshe AT AFEL]
AT s 2 AR1 de] qlrka & 4 Qi

Al immersion 7 % PR} E72] AdolA WAdsh= 4
285 WS 84 topeoat Edo] A7 a1 QIrk’ Top—
coat EA& ArF Fdolx F3E7F =& cyclic fluorine 2
acrylate Al9S A8 (A8 8), PRI} &9 A4 HE5S
b =

Topcoatd] E412 PR¥} B3] A58 Ajdste] 5 &
H7t el = E7eta A7bdst 9 AR dEE 28
topcoat—less PR $H 7§¥3}aL 31t} Topcoat—less PR
ArF PR¥} #2402 & 2Joli= YA A4 2.2 topcoat?]

T

18 6. Photoresist—2 AHUA S| &5 =&,

Water droplets

Micro—bubble

Leaching

Water uptake Watermark defect

8! 7. Immersion lithography &2 &3 issue.

o
-
7. O
FC OH o”); L

< - P
NN < P C
e QN
oF. ‘ ‘ oF, —{ %—4— —
—0

Base Solubility Hydrophobicity

::C’/T\CF:
OH
F.C’ oM
” Cyclic fluoralcohol
Containing(meth)acrylate

18! 8. Topcoate| 1%,

Cyclic fluoralcohol (Meth)Acrylate
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715& Welsllof 3fEE PR—& 1+e] AlHoA ] AdEag oA
7} o Soskk AA E399] A Alsl] $1EiA resin
212 e @0] 2E(TYE T7HIIAY &4 8718 A
7¥atol £2 JFE JAlek= W, resin 7H] HslEE Al
7= W, 1A ]3] RS STNA SES ARk W,
non—ionic type F7HAE o]&3ato] AdelA ] Bkg-& Al
= W Sol &) A7 A Folrh

2.3 PR % Patterning0fl M| =M 2 H™ Controle| 524

HIE A 34 layerE #olrbs A& 9] 314 (architecture)
olgt & & qlow, wetA ¥ Felle S W W AHo]
FEA gk} o] FollA patterning®] T2 AR-EHE PRS- resin,
A, A7 5o FEELY A, A W 85 5
o] we} et Aol e] whgo] e Al fck webs A =}
AE 28 AEld 9 = 7 e T, 25 ARE 29 A%
T A& Ao 5= qlojof Ysk= M F9| patterning®] 7}
oAl "ok gk 32e] AT Sl whet PR o2 gt
LAFS] TS o A S ol A Alofe] nlES Al
& 7V Floltt,

53] sub 50 nmu HHEA FAte] 9loIA = immersion li—
thography 712 %] #2151 It} Immersion 574 A
T ArF dry 34 98] 13dES 7R mldl B9 PR
+ topcoat BAo] AME AgAor FEsta Q7] witel PR,
topcoat, B3] AWE WAl # ok k= FollA A
SHAA ] A A= vl S35 Yo7 ArF immersion
lithography Al & olejoll 1adE 9 AFFEE 2= =4
(HIF, high refractive index fluid)©] =% o7go|H, &x12]

A Aloli= HIFS] AlHelA 83 4= Q= HARES g3t
= Ed7F 2 F dvke Aol 9A Fesiviar & 5 S A
ot

UN

ol

3. Organic Anti-Reflection Coating (ARC)

3.1 Organic ARC2| &Il ¥ S=t #z|

311 |7 ARC| ey

Device®] A% (critical dimension)©] 7+438Fil PR &<
7} skobglell wet ST topologyell st 3ol AR o
ZohE) 3 9ok &3 DUV (248 nm) & i—line (365 nm) thH] 7]
2 HhAREo] Fobx]| 4] dAo] AatA vt 27 g4
JH9 3 FHAE B R ZEEo] 2 oxide $1elA
e FA Al sl g3k Wit & A7) EA ekgkar A
pattern profileol] thgt HEARZS] G E T4 kA wE 90
o] SREFEE A Y5 N 5 52 5O= RRAF | to]
sk Stk o]t viF o2 WS ] W SE
Bl AASHE 7] Wb e o] AFA 0w Al A8
Atk ol2lgh WRAR WRR|uke] ok A ojn] whARge] |
ofo| Z718ith7] Bb= pattern size 7F4ol wet viAkgo] of
5k O 2 W 3}E+= pattern variation®] Z A profilel] o3t ratio
Slel wet B8 o 2 9go] FesAar ok

A8 9= #71ARC 7ol W& pattern profile] W3} 1}

of

186

15 m m m m
3.6%

¢

lr 5%

o 500 500 2000

ARC thi2R0ese (a)

[ Reflectivity at resist bott hould control to < 1% under 90nm node. |

Interface Reflect (Change thickness)

Reflectivity Curve
Vertical - Reflectivity
Horizontal : ARC thickness

Standing wave can’t be
canceled, only by coating
BARC thicker !!

BARC works by absompion slone.

BARC works by inteersise and absorpic

Z

Fitting optical phase
PR
PR

BARC BARC

Substrate L

Reflect of PRABARC interface can be
completely canceled by reflect of same
optical phase at BARC/Substrate’s

Reflect of PR/BARC interface can’t be
canceled to absent bottom reflects

8 9. f7|ARC S/Holl E PRE| profile H|1

H 2. HEX2 27| ARLZ 87| ARC 27X Hln

771 ARL 71 ARC
FAA SiOxNy, @ —Carbone, Novolac Resin
Mechanism Thin film interference of Thin film interference,
ARC Photo absorption
Process CVD Process Spin coating process

u H43E o

t}e¥sl recipe &

3 recipe® ZE-

A Ho|A]
A8 ol HE gtep A8 7Fs

AA Lol AAZ} o Ashing 3703 A|A
Dry Etch 1—step etch % hard PR : ARC A¥H] 1:1.3
=4 mask® & 715 HAEZ skew W3}

Good conformal Inexpensive application
] Can stay on some layers Application to all levels
Etch mask effect No additional stripping step
- Expensive process o] Wk PR profile W3}
i Long production time  |Fume 2 © % cleaning =&
=38

Atk AR ARCE 27 Wates} FAE 2ddomH
PR profiled] ¥A% = standing wave &I W& S A
2 2 5 o g

312 27| ARLI} R7| ARC2| ZTHY Hlw

WA 22 FAolA RiAL WAuke] o3kE Sh= layers A
Al 71 ARCS 77| ARLE vhdtt B¢l CVD3d& At
&3 F71eRE A7 7] ARLe] Wl o] &Hglon) H
10997 /7] ARCE] #go] ol& giAIgct. 7] ARC7F 2 A}
45 o]+ 7] ARL ti¥] process cost7} AthR= Holt}
B CVD 374 obd PR coating Al spin coatingS 4]
HEsHA 2R A1 4 Q7] Wlelt f7] ARC designell
A 7 23 2 f7] ARC $lol =X &= PR AMEEE
ool st E-8/d0]t) o]F I8 =X %3 254 243
P4 AA cross—linkinge §9A|171t} o|2A AskE ¢
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o~ ROE
1 O T T
ROE  ROF Mol Chomoglon
*\
1 st step reaction \\
Thermal energy o
: "
e Y ———_
(H+ 2nd step reaction __ -~ "'H\
e’ Thermal energy i
R.O.R
I
1 ROR R.OR
M \,va/

18! 10. Organic ARC Component & Constitution of ARC.

H ol WhgAdo] glar &S 71w
ok=t}, 3k 714 7] ARCO] W22 cross—linkingg ¢4l
A2 273200 C oPdo] Besh, o] w sk fume©] A&
3 7195 L9 7= EAI7E el A fumeless &4 A 5
o] &= 3 gt

313 R7| ARC2| M=

#7] ARCi= PR coating #ell #d& @43k o]% PR
coatingA] ARG guflell &, EEEojof Fow InkHoR
ARC spin coating ¥ 2 252 7[435l A7) wals vt
PN o R FE ARgsia vk 8 102 thEAl {7
ARC = 84 Wils =A% Ao

7] ARC €9%% spin coating 3t 11202 7FAd3hd
71ARC 3% U TAG (thermal acid generator) |4 AHH+) =
w7} A T o)g A WHAE ARS FuE resin®] 7t Aol o
ojubAl Ht} Resin &4 75715 7HX13L Qlo] cross—linker
o} A el wkgste] Zha e FAdeh dF= 71 ARC
el 23] 9l chromophore e HES-3) A ‘1}—% At
t}, o]glA PAE =S PR gl AH-EE PGMEAY EL %
o] &uol] swelling ¥4 91l £F Sol% FA1S A o7|#] ¢A
QE‘r 71 ARC maker® AM-3}= resin, =1, cross—linker

Chromophore =2 PR g9 B8AS 7B EAor B
EO]'.TL 11'1— zﬂ)ﬂ H]—}\]- HPx] ul o j/] o3 6‘]—__ :Lq]ﬂg].: tﬂ—ﬁko
2 A S Aeskar vk HF FAE 2] 240 w9
o] =X %= PR pattern profiledl® &S F7) Hr= I3}
= pattern®l] = 5-7] ARCS] A A Melo] o ¥t}

3.2 {71 ARC ARB0IAS M A AMH =Y

J8 11 /7] ARC F+°l W& PR pattern profile®|t}.

= w3 27 A ete 1983 o] ARLEE ARCY
F5o] we} footing] profile == undercut’d profiles B
T A Hrk

Type 13} o] PRo] footing’d profiles Zte= A& w34 F
Aol WAE Al 5 ARCSFS] Aol EAlsk= A dF7F ARCE
Satso] Al AL AR oF ZA7F o] PR deblocking
Hgo] of A #rk o]$ AN 3ES sl =¥ PR vt
i 88l7h 4 ok ARC type 101419} #o] footing”d &

e 2| frk RIE type 2 ARCE 919 2o] PRelA €
o] ARC U2 gt o] footingd @S 2t A& A8t
7] 10 A el AR SEATE ARCSL o]tk Type 2 ARC
9] A% AkS PR AW Zo7 FAMAIZIA HOR verticaldt
ot} undercutd HAS FE8 5 A 3?1‘:]'.

¢l PR¥} intermixing %

ﬁ flo

DERXEE Jls Al 17 9 2 3 2006 49

Coated Film

Base. Do\ymer
\ Crosslinker

LA —

Heating

| Crosslinking point
[
' " -
Chromophore

Footing

eauae pasodxoupny

>
=
(@]

t
H* H* HY
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