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Ultraviolet scanning linewidth measuring system
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Abstract: An ultraviolet imaging system was designed for quantitative characterization of micro—and nano-—
structures. A beam splitter inserted in the detection path reflected the signal from sample to a pinhole on the
imaging plane. The sample was scanned to obtain the sample profile. The DUV light from apparatus was
utilized to reduce the diffraction limit size and enhance resolution; and laser interferometer was used to
trace the line width to international SI unit. CCD image was used to auto—focus the sample. Sequence
images were captured along axial direction and the focus sharpness was determined by focus evaluation
function. Algorithms were compared and wavelet algorithm for critical dimension auto—focused in used
the ultraviolet measurement system. For wavelet, decomposition level, wavelet vanishing moments and
other parameters for UV imaging system was determined.
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Fig.1 Figure of scanning measurement system

2 REHEWN

SR 5 AM A B R R G P B R R
Gr(anE 2 iR, H AR KU 0 B Ug T
PRUELR TEREAR Y AT B SR A MR R S h
L HN CCD BB A PMT 15 R B 32 i oo 1438 i 43
I [ B SR g 2k, b, CCD B T
E DI =T N S R B R S VA -
PMT (1) 4F FH J& 38 iz /N FL 42 050 4 P T o 40 1 '
5, AT ARAF AN R 1588, R G R ol i
ol PMT BRSS9 A1 il £5 5 7]
A, Al DAARAS MR 19 2 58 R



%23 REAHE RIS IR RN F RGO R 627

' Illumination

& 2 RS L5 A
Fig.2 Figure of system construction
RN a5 gl 3 s, #at— 4 "48n9 3%
PR BRI L JE 22 B o, T I XY J7 InDGR%
WO 2 ik L Py BT T ORE Iy 1 R T R
I AL AMEE T Bl RN Oy 1) RS Bl A
NS R DA RS i TE DAL

DUV-CCD

| ﬂ PMT

Pinhole

BS

ALY = ot

XY
adjustment Axial
adjustment

\ )
2 )

Fig.3 Beam splitter mechanical figure
FE PMT G | 52 4 58 43 B I £ 1) [A)
EAEE PMT A B XG0 R, R e i &
T/NURST I E . /NMLALED K, PMT #0085t
SRR AEAT I b — NS N R, DA B AR
T oy INLALAR L /IS | U5 o 22 W iR 1Y) 5 R
feft WY 6T LG BE T B IRIRE AR 1 0 3 IRt /NFL Yy
KGR 59)°F 1 B3R A WP bS]
SHER) B /INIE RS 2 i W B R S AE AT T X
w3 BB AR B A MR, R/ NLE RS R
o S0 I A% Bl B B R R, /ML
SR IZAEAG 3L A A A S ESOR AR A
M R RGN SRR Mo R 28 SN s iR A
& 100x, M, 4 tube FYAE R
M=MoxM, =250 (1)

D] 14 3 R P s TRIATT S AR R R & B, FEARF
TA]_E/NFL I B AR AT DA SE 3 K A 9 T A7 A PR AE AR
1A N AEAS 2 Hod & 4 80 nm, A I, 7E45F- 1
TH/NMLER D

D=M =20 pm 2)

2 CCD BFMEREE

B EUR R A Shixd BB, 2R PZT 3K
SEESE Z B 3, CCD REUF FI-M% , it PEAr
PRVECTH B 4 G rh R — R A pRBCIEL, DT o A
TH MR RN E
2.1 WETEMEE

3 2R A5 1 SC TR T RGO W B2 VAN bR B E
P&, ARG AR VA R EON %0 2 . B TC IR |
HABRM YU RE ) W B PR, HETHY
XTREVTE A PR 2 A DL LS B3k R B A pR B
T 5 PRS0

XL FE PP s R A SR R R S e 4R Y
Y SCANBHA 55 o — Sy 3 AR H B, anth
AESHT AT E AR5 A B AR i E A DG B A Y
HR: |, B 25 4 56 1 L I A 4ok fi T AR AN BREK
A5HE A IX 43 58 42 TE R EHR S HA 0N fe it iy K]
8, 3t H R L A2 4 AR B VA %) Bl S R )
e L ot 4 1 T %) 2 G Xl 2R AR Sl B Y T A8 e
B, 0T R AR ke U 35K 2 R E5CHRAE 9 4 7 1) T PR
PR, B L AR Y B ) S AE T AT R R A =5 ]
RARFAE, WA UL, BRI B3 X
AR L R — S H A AR, AR S RS R
BRI A5 5 FEUER B A3 A B S5 R R 1 5
MR e, AT A BR B R 5 pR AR A T AR e Y
2 O N AR

ZINI 7 A SR B ) AT 1 SR A A BT, B A A
AV BAE T B LT 2 R, R&& ik
e ARLAE B[] 248 53, AVRAT AL A3 3 240 53 | BB 1 2l Ly B A3
{55 AT (R AT AT SR AR BIE 5 AR =4l iy, &l
G B FE AR A8 16 AT LUA B s 3 B R 2 S R =
GG RN R B EL B ME BRI,
I 2 3% T ) AR AT B o34, 5 A0 R et i a2 | T T 38
NP AR SRR NS, T LA/INDE A3 2R R S A Y Y
A I, Y G R0 W, /NI o3 A s 1 s



628 o5k TAE

% 44 %

IR AR, B R G BORT | 75990 2 O 2 0
R4 2 50 b 5 2 AR
AR 7 A R MO 2R B 7S AL 2, AT
AL/ 3)
W, (x.y)
W, G )L W, (e )53 510 -

2 2 2 2
WH(x’y): ‘2)4)5(”” (ry)+ ZXHu(xvy)" ZXHHI(X'.V) (4)
x.¥) € Sus (y)e S y) e Suu

2 2
WL ('x ’y):(z )SLLK(x'y) (5)

St Spur Sen T3 A I3 FfR V2 R v RUBE 40k
[:I ,*ﬁm%%ﬁ%%ﬁﬁ XlHI\XHU\XHHIo XllKﬂ‘j K)%'E,:J
IR R, /NI AR AT 4 R

LL2|HL2 +HL2
LL1 HL1 HL1 HL1
LH2|HH2 LH2 |HH2
—> | ——
LH1 HH1 LH1 HH1 LHI HH1
P&l 4 /N o3 fifk R =1

Fig.4 Wavelet decomposition figure
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