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Abstract: Sequence of low coherence interferograms were captured during the vertical scanning of the
interferometric microscope in the measurement procedure of the white light interferometric microscopy, and thus
the topography of the surface under test was retrieved through determining the locations where the optical path
difference (OPD) was zero in the envelope of the correlogram. The calculations of the topography for the micro-
structures were composed of the vertical scanning interferometric (VSI) algorithm determining the coarse map

and the phase-shifting interferometric (PSI) algorithm retrieving the fine map. Usually, the vertical scanning step
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was set as one eighth of the central wavelength, but the phase-shifting departures from 7/2 inevitably due to the
phase shifter error as well as the numerical aperture (NA) effect of the interferometric microscope. In this
manuscript, the center-of-gravity solving of the visibility curves was adopted as VSI algorithm, and the 4M-frame
method as well as the 7-frame method were both utilized as PSI algorithm respectively. The effect of the phase-
shifting error on the topography measurement adopting the three above mentioned methods was discussed. Both
theoretical derivations and simulation analysis demonstrate that the 7-frame method was insensitive to phase-
shifting errors even under the low coherence illuminations. The fine phase error induced by phase-shifting error
utilizing the 4M-frame method was by lucky coincides the form of the N4 effect increasing the fringe spacing, and
they were cancelled out during the transform from the fine phase to the topography. Therefore, adopting the
center-of-gravity method as VSI algorithm and the 4M-frame method as the PSI algorithm, the phase-shifting
errors arising from NA effect can be ignored, and the topography can be calibrated confronting the phase shifter

error through measuring a certificated step standard in advance. A step height of 460 nm was measured utilizing

the proposed method, and the topography demonstrate that it was both accurate and robustness.

Key words: phase-shifting error; step;

microscopy
0 31 &

FEAH T W0 RS2 — G K GRS B2 R H2 i =08 35 )
T, RO T Z R T 2n ARG, ok
B S A5 BC, B I AR AR AT SR M A o JE 25 R v T
MAo EDGRBCT AR DGR AR TR, i i
B O 228 00, A SO Ag U 1 2 AH 7 SR 0]
R, AR L PN S B R TR 8 ) T oW —
eI

FIGTT LB VEROGTE 2 A 98 ) 19 24> S ok
o, KM REE, b um &9 XYMt 5S
Ot AR 22 3K B K BE L IS A 68 7 A X L B
BP0 T 95 25 80, OB OERE 22 MR E, T4
SO P RE et . EDG BT VORI 2 48 = 42
SIS, U0 GO R A A R 3K B L SR D K S8 A B
FAH, PRI &R AR AR 1TV B P4 o B — R AE A
I EERCREN TR AR T A T, B
B R RSl P R S O NG Sl R A RS U
i 5 FEOGIEA G, TR AR S L R
(R LG BE AR AR A 0, BRI 380 5k 3R 0T b B2 o5 KB o7
FOCREZALE, 0 SR I HHD BOF e U
K, MBI Rr R 2R TH 1 = 4B AP $R EO LR
UL E Y77 R S B TV (Vertical scanning inter-
ferometry, VSI) 5.3k, v UHEOHE, /b —RMA
S5 77 2 A 3O L B AR Ak th Sk SE P, (HiZ L i 5
ZOGHRME R BT, B LOE S OL T VST B E R P

topography measurement;

white light interferometric

WA AORMRZE . HILZT, TGS
(AEYSSOP i ool N O P S = s 2 S E A
ARAT T A AR B o AR AR T VA A AR
TRBL /N AR Bk 19 23 R Rk S U0, o i e i
B A R T B R A D Y 2 B A T ¥ (Phase shifting
interferometry, PSI) 81 BT DL, S T 16 2 B Bk Al 2%
A1 2 T ROUIE S0 — 4E I i A 75 oK, I T R
AHEE Ry /2, SR ] VST K A P B L 22 8 A5 or
A, SR PSIAR T3 G 22 I X 10 1 /N7 A
LS, P A A SRR EIE M,

TR E AN o2 MR, EA
LK A/8 (Ao FHL ) SR, SEPRIGAL AR
Ha2 A mZE. HE, 2GS B RGER
SR FE LR GRS N LR R, FEA G
THAE 5 X0 R Y A8 O K S ORI L KR
P 2 5 HR, 32 W5 W) S BB ALAR S50 i s 12714, 4%
LA AR 2 A — 3, RIS L AGDER
MR 22 R w2 IF, e A BE SR B AR 22 /N T w2,
XEECT W AR R T B AR AR RS s i S 4% LBOE
(B AT b B A7 AR 25 o ELAE S5k 6 h &N B Y
MAHEAMELLOR R — B FOLR T =g E A R
R IR PST 538 415 B PR RS A T, 78 9 Ot
AR R 2 WEAE T, X 46 PSI A5 E 7Y 26 U5 249
WAL o R, SR 2 A 45 SRR AR 25 X VST 31k
DL K PST B s, WHE TE R AR Z/EH T, SR H
F G S AT P AR A2 = A SOOI S0 1 1% o

20220050-2



s Gk A2

%74

www.irla.cn % 51 %

1 BtERTHESHIE

FOG AT R G A HE AL B 1 iR, DG
JGIR & B — s AU W T SR, 2l B
Y A R G0 06 T 00 0 GO B ) AR, SRS AR A
an FOE S 51 BT R 37, JF 48 41 IR W 80(E L AR
(Numerical aperture, NA). 848 FF i 22 181 3R (5] (9 I
JERHEHRFESE B, 541 2% 5k b1 2%
WR ATV, A SR A T T 95 18 iR 2 20 &%
Lo B RIS R TG L P A
Z B B 0C F 5 ARG L il M 35 10 BUR £
2, FR TG M AR Z R ILEC R . b
BFAHAS (Piezoelectric transducer, PZT) 3R s ¥ .
VB ELA, RIS T T 51 . X R
S BRI 1 R T R AR A ED R T A T A,
T T V5 AR T B GRRRT L B e KB R I ZE R 22 7
B TR A A R S TR 25 A6 B B AT RS SO0
T =4EISR.

Camera E
Kohler ‘ Interferogram

illuminati Tube lens
White light "
. ~ Correlogram
scourccl +< . Beam |
litter  Toj s
o splitter P __J
Aperture stop Field stop PZT

Entrance pupil"‘ﬂ“"'

scanning  Bottom _‘]‘=_ o

o |
Interferometric y v
¥ ]

microscope ;I}
Step structures

1 PG RTINS B 45 = 4S5 i 2 ]
Fig.1 Schematic diagram of the tomography measurement schemes of

the step height utilizing white light interferometric microscopy
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Fig.2 Schematic diagram of tomography height retrieve from the

corrlogram based on vertical scanning phase-shifting
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interferometric microscopy (4M-frame method)
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