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Lateral movement and angular illuminating
non-uniformity corrected TSOM image using
Fourier transform
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Abstract: Through-focns scanning aptical microscope [TSOM) s 2 high-afficient. bee-cosad
and mondesrucaye model-based opical nancscal: medod Wik |2 capabliny of measanng
semiconducior @rgeis from nanomeier o micremeter level. Howewer, some instability sses
ssuliad from |sters] movement of the terpet and aneular illuminsting son-undfemity dering
the caliecion of [I'II'CIIJ#H-[I:I.'I.E TF) Imzgges rastrict THOM's pobenmal appln:.mms 50 hat
considersble offorts g nocdod to align optical clements befire the collection and cormat the
experimental TSOM moge before difforentioting the experimental TSOM moge from smuloied
TSOM imeze. Animprved correcied TSOM method wslag Foarier iransfom 1= dereln presenied
i this peper. FimL 3 series of experimeental TF imsges ane collected throogh scanning the
abjective of the optical milorescepy, ond the idaally simolyied TF imoges are obisdned by o
full-vector formuolaton. Thes. each experimensal Image |5 aloped (o 1is comespondlag smulzed
comierpart be fose consructing the TSOM imagy. Based on the anabyss of preciston sl
repeniability, this meihed demonsiraies s capabilty io improve the pedormance of TSOM, axd
the promising pessilites 1n spphication of nnlne and 1s-machine messireme nis.
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1. Imroduction

Through-focus sconning optical microscomy (TS0M) 15 0 model-based optical me todogy method
[Nl which has heen proved promising in sach areas of the semicendocter and asnotechnalagy
imlusry as 1) mask defeon mepecoon [21, o) thee-demensional (300 measoe menl o Fin fekd-
eficct tmasisors {FRFET), high aspect ratte{HAR ) foatures, and othe r sirectunes based on 2 nm
wockes [3-51. and 1) determination of sanopartick sises |6). with advantges of hizh-ahciency
and lew-cost [7]. A 1D image callad ihe TSOM image comes from a s2res of hrough-foces
(TF) Images amd 1y bey 1o the TSOM metad. 10 gevseinc informaiion of the larget by ndecthy
extmctad by matching the experime ptsl TSOM imapa to the simulsted TSRO image ; thenefore, 1t
= highly sensiine o Inie ruptioes dursg TF images collecuion. suoh as the mechenical nose of
laeral mervensents of the largetand the optical polxe of sngular asymmetry of Kobler ilumimigon
|&]. Tha mechanical mnd mptical nolse 15 prved 1o decrease the mesaune meot accuracy and [Imits
the runge ot pode ntial spplicstione of the TSOM methed. aach ie thoge poraiming o naline and
-reeChiee condinom. [5-12].

Some sttempts have beon expeaded on mach molse. As for lotiera] vibmtons. ofien in subpixel
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