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Abstract

The semiconductor technology for the deep
submicron  regime(0.18um) and  larger  wafer
diameters(300um} has been increased its cost with each
in order to reduce the number of

wafer. Hence,

characterization experiments of a new process,
lithographic modeling is more important than it was. In
this paper, we introduced a new method to extract Dill
ABC parameters from the refractive index changes. In
order to evaluate our exact method, results of experiments
and calculations for several resists were compared with

other methods( 1] through the lithographic simulation.
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desired line width, maximum process latitude, optimum resist
thickness, 21210 exposure dose B & U= SQE B

Ol - Z0l SI8H resist O] ==& % HIIBEE

Slx,zt)/ dz=-ul{x.z1) [@))]
i(z.) = l,exp {-{(AM + B)dz} 2
HIM

a=AMXz0O+B: E5H==1; LA

M PACE =5,z; BR2E RHS2 resist 20

WOl SlE S22 AZ0! K20 e PACH RIS
O HHAe s MU0 FOHEE=E 20 s HB2E
BM(xzt) / 1= Cl{x.z.t) M(x,2,1) 3)
M(z,t) = M, exp{-] ICdt} (4)
1M t;exposure AlZH,

YA ()M D SHANMAM Dill 2 Ha ABC dEE
TR = UL 0 B8 =ESE ZEHES L3
s 2Lk

b CHS 549} 2t g (Multiple Thin Film Interference){l]

ChE 2oy SEE&2 MM 28 “HEHE
W =0 LEOIA E&IOIDL HHEC 221 52 #HoIH
Ao SHE 2o AHUA 2 Yoo #MIH2 B
IE9 ZSHOIL 2 HEHM AHUIZHE UEdE=
Maxwell StE&E B =20009 20| z ¢ SHUAY
MIIEE FE + AU20H ZEH WM =l M
Liz)= CISM 20 HEECH

L(2) = Ll Bz iaen® ' + Rogatasl Esvetieaeet @) (53
021
Eineiceni(2) = 112 {8XP(-i,2) + pos¥npexpli,z)) / { 14pupyyt', }
(6)
By renecica(2) = Taa{@xp(-itc;(Dy-2))+pyy ¥ explin(D-2)}}
H{14p5p T} Q]
Roguarzs = (0500 P15 s {02:0%50 7 (1-Py3P* s Protuts P o M
D HE/EI| BATNML MY EAE (8)
Tt = TiTaToy / (1-pyp*ith) (SR ijkSHA EX
A @

Prosaii, = pu + TIITJkpiETIDJ'f (l+pijpjll1201) ‘g_‘:—&g 1‘J’k§0"kl
EH SrAIH = {10y

exp(-ik,z) = exp{{1/2) Jrafz")dz! texp{i(2n/X) f smyz")dz’}
(1

py= (nem)/ (ntm) s i, | HEBIOIA BEA S (12)
Y= 20/ (nim); ), | EESOA A4 (13)
Yo=expl-ikD) ;1 B2 UE EMx (14)
K=2rn/h; OHE | & M &= D, i £ H (15)
A HE BUM SAEL ItE {16)

n=n-ik & B4 SEH=, a=dnk/ 0 B0 (17)
OICH =& iline WOl CHoH X o4 SHE=

T = (030, a3 T ot [ (1-PaaP ™30 (=P ¥ o P ¥3 ) H18)
Tp, = exp{(-1/2) [ P ee(2'}dz Yexp{-i(2n/hy P2 ny (202’ }  (19)

Lb. DILL 203 9|1
Bhor BEALTE BICHH, AH2) 2 2E
T(zt) =L, exp {-| (AM + B)dz} (20}

ZNAZH=0) S &0 QU=s4dH0EZ
M(PACY=1 0122 SH - ZAl t=e0, M=0 2! TAHE M
835101 AQoyE MG,

A= (1/d) In {T(0)/ T(0)) 20
B = -{1/d) In {T(c0)} @n
C = (A + B)/ AT(0)(1 - T(ODL, (dT(D) / dr) 22)

Ch. BtAHE 138 DILL 2T Yy

EEHGA CHAIE DEshH AQ20), 421, A
(22) CHAl EXH3IH,
A= (1) In [{T() / (1-R{))} / {T(0) / {1-R(ON}] 23

B = -(1/d) In{T(w0) / {1-R(})} (24)
C=(A+B)/ A{TOV(-RONH T - TG 1-RO)) L, {dT(0)dt}
(25)

ch. 5l SFA- Y

B4 EHAIH+=E CIS8 ABC L&B+2 &
2 AINEREH,
k = (Wamo = (MATY(AM + B) = (W4x){A exp(-CE) + B} (26)
£ AI2Ht=0), M(PAC)=1 0|1 t=wo, M=0 O X2
ABEH AQ26)E Ha 8,
A= (A {K(0) - k(eo}} (13)
B = (4n/4) k(=) (14)

- 570 -



AA Y cAEs FFE AT & "aduas)

C = -(I/E} ln {(k(t) - k(v0)} / (k(0) — k{=o})} (15 48 QOB ZEUH UAS HHISY e3E
GIIM B HOILHACL GIJIM L2 HUXlE 2RH 2o U
k(0); =& resist O extinction A4 S EEMOl ZEAUE UL MM LBH DHH T
K(ew): = HE resist® extinction A< S HIEE GUNOIC SDTE FEH UM 2
K(t):t AIZHOI A extinction A= 2 Yo7 ®2| 0D -RBU DEM HECL 2R
E=| 'I{z)dt ; effective dose (16) Ho SH &2HE8 -® H2H A™IEC SHY =

HE surface profiler(Sloan Daktak3)E SIHCH SZUQ
3.8 It BME SOIMD O Y AIE UE HAUS

Y HEH2 2Ll S ESH LB Hatzoh
UCH LN TZE M 22 FA0H o =3 Z2EUY 2 BAHA=2 2B3H+-B EFED| HHM &
AMels RN FUR0 FE A ROIH AW g g A% HOIH Aol ZEHE SN TEHHUSEE
linel} i-line resist= MTI Flexifab 11-SB-55 2& 2 [93nm ellipsometerE 2] BHALZ0] SO0IH & HAEEI B M
resist = spin coater (Laurell A2l WS-200-8T2 2 2) 3 & BHALE B0l 2T S 018 USZE 5.
WAOF FIACH WEEE E KT HAE AHAMAM MZ2 ZEE AN YHE AITEEOL GHIIMAM AIE
ZEHE AOIHN THSH SO, 2o IYLE U e S AT UF 2 HAs 8 21
Bt &5, A2t 21259 g8 o #2 U8 1 & Husts 200 o8E FHM 22 ElceE 2
ZHOE THESUCH LM (Pre-bake)= 2HE T T CERH UF BrAIY €N ST 0ICH
O 2Z8l= SBHE SYAH LES A8 LEHUA A SREES X86i= US %9 2g &g 4 1s
at= BEOR ZBH S PED(Postexposure delay) BIHE  (leastsquare) AIHA AAE SBE AD IHI o
DI HElH & ZE ALES UERSIAUCL A= ENE HwatH & Xdt= O g 288 A
ZEHUN FhEE MUXY F8 ZsH SHE Ct.
FAMA S Mel X2d FEFAHE 0IESHRACH
Joulemeter (Molectron AS] EPM 2000 R E)E AAMDO 4, COMPUTER SIMULATION
A gAtEE S0IM BAME RUXS HStE Zost Table.l 20 2HE0 I8 &P

for

EL
I

O F3Gs HUXE gE RUEOE FUME N4 PR | Method A(l/um) B(1/um} Cem2/m))
09/[9LP/ J25LP detector = &K ZEHY FUSE =F g- | DTN | 0.62240.013 | 0066900109 | 0.0190+0.0006
Bt= ZMUAMZE ABotRCH [TI&1]2 a8l 0ICH line | CHESIS | 061820006 | 0.004440.0025 | 0.0346:0.0026

Transmittance Measurement

BEAL Dill | 0.640£0.002 | 0.0046400000 | 0.0168+0.0008
Detector A S22 | 061740009 | 00053300058 | 0.0320:0.0012
Apertuce i | DY | 677920014 | 0.1917£0.0251 | 0.01430.0006
- - l ; line | CHESS | 0.773£0.005 | 0.1036+0.0046 | 0.0234+0.0006
ACF Excimer | Atenuator | Spliteer Detccior B BEAL Dilt | 0.795£0.003 | 0.79540.003 0.0126:0.0007
Souece PR / Qz Watee Se2E | 076510015 | 01056400116 | 0.023520.0012
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