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H. J. Pahk(School of Mechanical and Aerospace Engineering.,, SNU), J. W. Kim(School of Mechanical and
Aerospace Engineering., SNU), J. S. Lee(School of Mechanical and Aerospace Engineering., SNU),
J. H. Lee(Graduate School of Mechanical and Aerospace Engineering., SNU)

ABSTRACT

Three Dimensional measuring system using optical interference is greatly needed for semiconductor surface or
optical surface. The application of this system are : MEMS product, semiconductor surfaces, optical components,
precise machined surface, etc. In this paper, Interferometry based measurement system is introduced, which is
nondestructive and noncontact inspection system. This system have relatively many advantage, compared with
AFM/STM, SEM, Stylus, etc. The developed system can measure the surface topography with high precision and
resolution, and with few seconds. And the associated software algorithm is also developed for the ultra precision 3D
measuring surface. Various samples that is measured using this system is showed in the latter of this paper

Key Words : Interferometry(7F4 A1), Phase Shitf ¥l ©]%), Interferometric optics(*d 8} # =), noncontact(¥] 3 &),
nanometer precision(\+=0]E HYUx)

1. M2 TE MU 5 At o e AHL 1A
U3 2 358 232 33 ¢ % Yk 7l At
o4 FY BE WS A, MEMS Product 5
AL B £Fd A4 7eg2A 2 &8
HH7E da §dEHan ok .
Ay g4 A3 BHSI AFM, STM, SEM, S
Stylus, 7+ Al(Interferometry) 52 &3 A]&®o] ¢
th.(Fig. 1) AFM/STMS A2 =7}t 7t & &34 %
vjo|th, gyt £ HAY AFoR A FA Al o

k

F

Lo (o
P

i

P
§

VERYICAL
§

Zl'ol o7 As vHo] U}t SEMS AEEI) = ] O
I T3 BEZe dis] =Fo) JHEstmz de ol 1

%5‘4“ XJHM‘:} a2y SEME RE AEeA A o

E¢ 5450 28 4F9) UHe SRsoEE @ = e T

AL I 32 AUr) Styluse LA REH FA4 & 01] Fig. | Comparison for Various Surface

AHBE Aulels, st syhs PR SAE 52 Measuring System

B S &4 e, ATx ¥ fa=st q

B 5% A 0 wee s i w4 Gepd #e AT B Ee ALEE AXEA

£ oHAE 24 9498 o83 WBel FHBY  ga 3aq wvs 44 ST S G Ting

B &3¢ TN FEch £ Nano FHA AL o1gaio vjanEol o WA 3L YHe =

- 128 -



gt

EROIAE 3R AW A7 BAs B4
Asl A2 2 24 WAE AL, vLFRE
We 53 A%E DGR Bk

2. ZHIEEHA|
2.1 A 74

2 A7olA AHEE FHAE g e
4 748 AT At (Fig. 2)

i

/ —

orTICS

Fig. 2 Optics Configuration

Fd 3L A% F9 YA £ E-2 Numinator,
Optical Filter, Collimating lens, beam splitter 522
T4 it} o] REA £ FH FFoE
PAIE YAFES AAdeHA " olgA AAME
HALE S 944 olF A Atgdrt

£3 W9 A #¥d g 84S
Fol| 71% v2]9} beam splitterE® A EE 199
38}l Z(interferometric optics) F¥o| @23t 4
uiE EH7AS BalEE 71 PZT &AW E 9
£t FEA=2E FTFEA ot SAHAE zZHz7e
AFAMN EH FolE PZTE ol&sld 2AdsE
X 2 A ovAE FAFoEA A"t
PZTd] 93 2749 oJv|A] 9 HEL ccp s
7t 233t ojulA] o] oF XY HolEHZ2
Ao} Fo] AL T AFEHZE AsErt

22 & 2HY f2B|F

A% olF B HuF Y LdnEL o83
o vl P 334 ojnjAE FEI.

Fig. 32 37 2 olo] ©E& HAHFH Y Y%7l W
g Uit & 5 AH9 xol7t 204 7EH
A 8] 2 Apol7b ZotAA Ha, wekA F AA
o Mo kel Wr7h ZolAA Hrh out 4 A
Hol A9 wtatgo] th2y] Wi z5 Wwgoe 3

FA2E ol$AA Yol2 FA Al AHAA
93 20 Wi} 71E AYE FE F gen T A
o gol AolE J1Z A9 Folo] YT 3
& FYO2A Yol Bk Fig 4= 71E A%
& 787 9% ¢neFe¢ BUSHT Yok

INTENSITY

NI

Fig. 3 Intensity vs OPD

INTENSITY
-----------

Fig. 4 Bucket Algorithm

718 A4S Fie ¢ndFd o4& JlE A4
2 arctan®l] 93] gto] T A 7] W, EHHY =
ol EA&HQ g ZA drh(Fig. 5 AA 3
F4e T3 dlM e EAEAE YAES ¢
%2 0] 5|XE Phase Unwrapping® T8 3ich

¢

31 EH g4 sl enelg T

ola FEo e 2 Ao gyt 9o
A 34 Y ¢nygEFs FEE

A Pl i@ 3D ojn)A T, doj /Y
dolEeo WEE ko= AAE AT olnA AUk
Y, 29 AP 54 ¢uygF 7HL T Fu A
Aol 7AE B4E FE5A B Fig. 62 71A 7t
T 2 WY Bd 4 AY dndF 7E
ojjojc}.

- 129 -



Sa 2.044 [um]
Sa  3.361 [um]
Stk 0548 fum]
Sky 2357 [um]
Sy 15190 [um)
Sz 14487 [um]

I

Fig. 6 Surface Characterization

3.2 Application
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Fig. 7 3D Shape for Lensed Fiber

Fig. 8 Analysis for Lensed Fiber

3.2.2 LCD Pattern
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Fig. 11 Analysis for LCD pattern
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3.2.3 Light Guide Plate(LGP)
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