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UWALE RS S ellipsometer & AM&o] ojHE FH[Z Q4] o, & a7 BrLEo]l &4
AH8E F AT ellipsometer & A Fsted EFo] gk, A|UE FA3F7] Aol W=A] ok & 73
alignment9} calibration® A &3 ZHT = J=EF AFHsv}. 7|2 FZE rotating compensator
spectroscopic ellipsometryE ©]83t3on, YAtAE 70x2 IZA 7| 7]&E9 sample holder T2&
uhto] oy AJHE Folx YAlHo] WEA &Al st calibration ©] ST H X & ellipsometer &
Aot
Aol QAsd ALEE HA] st oA Jkx] REAEE SAS 4w RCSES FAHEARES
watgch, =g 1Y YAPE Y calibration@te] AZEgE ZAlsH7] Hstd wrEHoz ZAHEY dwict
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Ellipsometry © & Auld #H&l AHUA B S&Eok] AIgHE ©WF 7s3o=
E34go] ded g &k AGd o8 FF ellipsometer 7F k. A4y
A @AM F=2 Wo] 2ol ellipsometer == Rotating Polarizer Ellipsome try(RPE),
Rotating Analyzer Ellipsometry(RAE), Rotating compensator Ellipsometry(RCE) 5ol git}.
Ellipsometry & FAE 7] Mol Ww=A sjoF & #HAHo] Jok. F FA7|Eol7] HAE
source & AM&3tE W Zztel FRFI A8tz st AW 2 AHAIAL e olAE
alignment 2}31 Jc}. Alignment & vl Fo polarizer, analyzer < FH¥F
A5 7] "Ee] AlEE & duith 254 ¥WHIte QAR E Zu o] gatd
o FEFSS HJAAE Fotob GEd o]AE calibration ol Foh. iR
calibration AlZte] AA SAHAINGEG A U A7 B Calibration  FF A
ellipsometer FFol wet FFFY F71 sojud Folok &t AR aUF soluA E.
RCE & $4AA4123%2 compensator & A& ORHM whAlgo] MY W 71792 w A7) &
Ad 238 9 4 AL, polarizer < analyzer 7} WloJHE & F¢ 2 AXIE A H
Jovg Fo] ARl v X[ HIFolf FR7|7F 7HAL U=
A7 A8 gle 448 /M3 gtk S RPE, PAEZ AU A dFE AN ellipsometry ¢!

Zlojck. &A%k RPE, RAE Bt} calibration 3 o] polarizer, analyzer

]+ polarization sensitivity 9

22 compensator ¢
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AXNZA7A Fofop Byl wEol AP o HZE}. Calibration H PAE DAY
ellipsometer = RCE & 71249 729 7]5S AEsy YAZAE 70 =8 nHA7|3, 7]&9]
sample holder 7*Z& uHo] ojWd AHE Folk <JrlwHo] wWEA GAl A,
Calibration 2 QAR LAY ellipsometer & UYAMAES AAA7IE diile] B2 ARl
2P alignment ¢ calibration FAL ulg] o TFozZN Ak £3u8 Aokg & dm,
TRz EFFEA deide 2BAE A ellipsometer & AT £ Unpe Rl
%

Fdolgtn & & A
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RPE o] A} o] calibration W2 residual calibration ¥} phase calibration & Ap&3%tc},
FAE 7|FOE 504 +5 = ALO]E analyzer ZHA)S 4% A4 £ o 7MEAM e S
residual &4 (R )9} phase ¥+(O)E FH3A "ol

R=1-(a””+p?%),

®=—1—tan'1£
2 r

A7 ' B B ellipsometry Al @& normalized Fourier AF0]
Fourier A58 Al#ol AW ETFA(AWY )R ulFo] EHEH olg T
o2} L TAp4o] Ho.

R(A) ~ {2sinAcot W} (4 - 4,), |[4-4,|<<1,.
O(4) ~ P, +cot‘I’cosA(A—As)2, IA—AS' <<1

o

RCE oAl = RPE ¢ o] residual calibration 3} phase calibration £ AFE3IA T F21&
o Exsith. oS3 L residual (R )Y phase (O )E S5AHSA do}.

RZ =I§(aéz +ﬂ£2) s

@4 :ltanh‘(éf_J 5.
2 ay

0, =ltan_'(£%—]
2 25}

RPE o SR} Fourier A58 AW 2 ol RS olg F5E UAE AN
g3 2e 2Abaol U,

R,(P")~(tan¥sinA)*(P-P,)> , P=P,
O,(P)~2C, + A" +cot WcosA(P-P,) , P=P,

_..19._



FTW A3 20039 % FAGEN =&

©4(P)~2C, + A" +tan\P cos A{P—(P, +7/2)} , P=P, +7/2
0, =—(C;+4)

w}g}A] polarizer 0 & ZH(PHE dolwx 20 3 Ax AT gEZHE A7 A2
e AAE FEdH o BAASZRE polarizer, analyzer, compensator o A&

Zoh= Aotk 13 o] REL AH alignment 7 BEHE wjvity WA An,

sample

substrate
measurment layer

R R R AT

s —— —
sample holder plate
AY light source

Fig. 1. JAA 23 €g

Alignment 9} calibration ©] & ¢A &7 JaixEeE ST AlHE
QrtHol Yo A o 7] Wi F2 2olE= 70 EB JAMZE LFYAZIR Figl #
system &2 A &}3LATH.

Spectroaraph and Multichannel

Fig. 2. 2JAtH DHE ellipsometere| TA ¥ WP 7=k

agolAAg Aue S4E W

KN ==
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armo] Wl%e] 7059 QAo mANIYLE ¢ 5 Yo

3. A % AEHET

ZAo] A2 H light source & EFHH7l 340nm ~ 840nm Q! halogen lamp ©}7, Glan-
Taylor 89 polarizer(analyzer), MgF, compensator & A}-&3}%t}.

Aol ANzx 9 AUEg HAlsr] Y&o Figd #F Zo]l EEASEE SAsAC.

HEAMNERE crystallian silicon wafer, Gallium Arsenide wafer, Si Ng, Si0 ,(thick)&
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A 23931, Calibration @ YAMA
nlastd 23 AT E PAERG.
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Fig.3. Z&AI82 A, WY spectrum
Z0 (o] ;
538 PAIRA o} 2% B, ¢ -Si

MR wvit}d ¢ -Si wafer £ AWAEo
wafer & 25 3| Awix & wuitt 22 point & EAHE W 54
Fig4 oA 22 g3oAe A go] Al 0.3 =
ANSHERA oF 109 o7t U & 5 UM,
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o 0AEE BT,

Apolzh i3, o3& Age FA=R

170 30~
1%“\
1T /e
1 T Ry 254 /
160 X /
Y ¥
3 %, - 5
B 15 i gzo- //
g | g %
150 “*\ > i
4 X 15 -4 //
145 4 \ e
140 - T - . — 10 w”"j T T T T
15 2.0 25 3.0 35 1.5 20 25 30 35
eV 5\
Fig. 4. ¢-Si wafer 25 2| Xjvfx| gt= =™o| A W gpectrum
Table. 1. Calibration ¥ Al TS eilipsometer 2 RCSE 7 XY v|m
c-Si wafer GaAs wafer SiaNy S10,(Thick)
YArE DAY RCSE | 15 0 (Ak3ter) | 16 0 (Akzlah) 1331.9 + 510 1226.3 * 50
RCSE 150 (AHsk=h) | 16 0 (AHakeh) 1326 + 510 1220.1 + 50
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AL237] #$ ellipsometry & 9tes=d EFH S $9ul. A&7 dAd 2L Aty
goll 3l alignment 9} calibration S ZEHo=2 I F Jde Wyoz JAHAE
DA o AHE FAHIEA YAlHo] WEA R+ sample holder £ AME3HY.
aelsled RCE o A¥E 7HAEA M% B FHAEolxA e YA LAY ellipsometer §
A AAgt.
#Ate|
2 Jd7e dYdgte adidy SASATE FEAMYHY-2002-T) 22 FgHon, o]
FAAIEYY L
Augs
(1] AL, "APav|Eg”, gFddm EB%, pp. 158-167, 2000
[2]) Azzam, RM.A. and Bashara, N.M. "Ellipsometry and Polarized Light", North Holland, Amsterdam
[3] Myeongkyu Park, "Calibration Method for Rotating Compensator Spectroscopic Ellipsorheter", M.S.

Thesis, The Hanyang University, 2000

_22_



