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Dispersive white-light interferometry using polarization of light for thin-film thickness profile
measurement

Y. S. Ghim, S. W. Kim (Mechanical Eng. Dept., KAIST)

ABSTRACT

We describe a new scheme of dispersive white-light interferometer that is capable of measuring the thickness profile of
thin-film layers, for Which not only the top surface height profile but also the film thickness of the target surface should be
measured at the same time. The interferometer is found useful particularly for in-situ inspection of micro-engineered surfaces
such as liquid crystal displays, which requires for high-speed implementation of 3-D surface metrology.

Key Words : dispersive white-light interferometer( 28 24833 ZFd Al), 3-D surface profile measurement (32 & H
B AEA), thin-film thickness profile measurement (2257 8 A2 A1), polarization (H )
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Fig. 1 Dispersive white-light interferometry for thickness
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profile measurement; CL : collimating lens, BS :
beam splitter, PBS : polarizing beam splitter. FL :

focusing lens.
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Fig. 2 Reflection and Transmission of a plane wave
in a thin-film structure
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Fig. 4 Schematic diagram of the imaging spectrometer
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light interferometry
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6 A self-interference signal image of one line of

dispersive white-light interferometry for thickness
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. 7 An interference signal image of one line of
dispersive white-light interferometry for profile
measurement
* ~"e = Thickness

RN

5.4

334 -f -

3 "j\q""\"-\[\-” .
../ o Y h .,-
3 - -l‘.-/\.’ LY =l . - L/\
52 R
= n

RN

504

49 +— T r v v T T !

0 500100 150 200 2300 300 350
Lateral distance [pm]
8 Thickness measurement result analyzing a self-
interference signal image of one line
~= - Profile
3.4
52 e
3.0 R
. ol
! .
4.8 - |
/ .
4.6 = »
-
44 s
4.24 -’M’,'“-.
4.0
0 S0 100 150 2000 250 300 350
Luteral distanee|im}
9 Profile measurement result analyzing an

interference signal image of one line

4. 2

568

i
ry
do
2
R
Ir
£
;42
N

St
=
o
>
2
o Mo
>
-
-
e
|

N o
et
o [

1 7T
lo
[l
5,
o
lo

X
2

Z
i3
o
o s
2,
oft 1.
2

%

fu
o P
N F_OL
ol )
e
k!

19
= N
=+

r._>~‘ ﬂJlO
ot o
3
|12
o
o%
ot
-
@)
jw)

M 2
o wH ot

o[
=2
X
ko
-+
M
=

o J
2 ok
ol

-v
=}
~
o
o
[ A
iul
e}

[

'3

2

-t
2 [r

e

rg =
[

L

[o me
u 5 X

2
=

o
My

U
2

R oogk
o>,
sl ¥ T

& w9

o]
2
=
o

]
kd
Ao

r g

1. P. de Groot and L. Deck, “Surface profiling by
analysis of white-light interferograms in the spatial
frequency,” J. Mod. Opt. 42(2), p.389-401(1995) .

2. S. W. Kim and Y. S. Ghim, “Low coherence

3-D of
microelectronics packaging and integration”, Proc. Of
SPIE Vol. 5644, p. 429-443(2004)

3. S. W. Kim and G H. Kim, “Thickness-profile
measurement of transparent thin-film layers by white-

interferometry  for . measurements

light scanning interferometery”, Appl. Opt. 38(28), p.
5968-5973(1999)

4. Daesuk Kim and Soohyun Kim, H.J. Kim, Yunwoo
Lee, “Measurement of the thickness profile of a

transparent thin-film deposited upon a pattern

structure with an acousto-optic tunable filter”, Opt.
Lett. 27(21), p. 1893-1895(2002)

5. J. Schwider and Liang Zhou, “Dispersive
interferometric profilometer,” Opt. Lett. 19(13), p.995-
997(1994)

6. U Schell, E Zimmermann and R Dandliker, “Absolute
distance measurement with synchronously sampled
white-light channelled spectrum interferometry,” Pure
Appl. Opt. 4(5), p.643-651(1995)

7. U. Schell and R. Dandliker, “Dispersive white-light
interferometry for absolute distance measurement with
dielectric multilayer systems on the target,” Opt. Lett.
21(7). p.528-530(1996)

8. Santiago Costantino, Oscar E. Martinez and Jorge R.
Torga. “Wide band interferometry for thickness
measurement,” Optics Express 11(8). p.952-957(2003)

9. Mistsuo Takeda, Hideki Ina and Seiji Kobayashi,
“Fourier-transform method of fringe-pattern analysis
for computer-based topography and interferometry,” }.
Opt. Soc. Am. 72(1), p.156-160(1982)



