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A Study on the Compensation of Thermal Errors for Phase
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2 A Y S 71e2 Ot Aol E85ta e Zleelth I F, G Aol 71 &gt Bk AR
g &3 71EE2 D 30N : Al B Y] AR B4 S ot vAIE S B 87 EE WA
AE AL BolollA 2 AMGHET o=t B A 7] AR &4 AHEY A 849 FEH F FEE=
A ZsotA HH do] UetA Ha FAIZE ek e 257F AASHA] B2 Aol EEHI| T 5t
222 A3 &4 xpt WASHA drh. B =R E ZAZE HHES|A ARgoke PMP(Phase Measuring
Profilometry) 34 &78149 & ¥4 E’“"ﬂ %:}‘:’_ FHZ ARSIl PMP 34 S 716t A3k 34 573
BAE FEsto] 104170l 24 A9 =0]9 g Yol AES APsia, S4H 22L& =0] g= o8
sto] T AY 39 B4S oto IAZAS 0491‘—4' o] | AAAZ o] &t 2&o] & Eo| SHHY A= BA
oM =W A &Agho A9l 24 Frol 139.88 um(Micrometer) 4 13.12 umZ EFEE= AL IRkt

Abstract Three-dimensional shape measurement technology is used in various industries. Among them,
optical three-dimensional shape measurement techniques based on the optical trigonometry are mainly
used in the field of semiconductor product inspection, where large quantities of three-dimensional shape
measurements are made daily in factories and fine measurements are also required. The light source and
the drive circuit, which are components of three-dimensional measurement equipment based on this
optical trigonometry, produce heat generated by prolonged operation, and may be exposed to conditions
where the ambient temperature is not constant, resulting in temperature-induced measurement errors.
In this study, the compensation method of the Thermal Errors for Phase Measuring Profilometry is
proposed. Three-Dimensional Shape Measurement Equipment based on Phase Measuring Profilometry is
implemented to measure the height of an object and ambient temperature for 10 Hours, and a regression
line was obtained line by making simple linear regression using measured temperature and height values.
This regression line was used to correct the error of the height measurement according to the

temperature, and thermal error was from 139.88 um(Micrometer) to 13.12 um.
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PMP 4 240l @ w9 RAo] Bt A7
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PMP 84 242 JAF A (Pattern projector)s
ol-gsto] AAT AX} HYelS S WA EAol JAE
AlA HAbEE 9 MR gSste] 49 34
w2t WP = 8l (Object Pattern)@ HIPEH R L 7]
W djE(Reference Pattern)?] $A(phase)x& ©]
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Fig. 1. PMP system

Fig. 12 PMP 34 S4& 93t 7124< A&=S
T A58t Aotk Pattern prolectoroﬂﬁ HqE o9 ot
7] ARE 71X HE(sinusoidal grating pattern)&
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=3,
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# o]&(Phase Shift)stdA Z2+] JF< Q%ﬁ}ﬂ]
t}. o]F o] N7H9] o =Re 7+ QA9 F7F (1)
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¢=tan T )

3 Icos2mn/ N
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Where, ¢ denotes phase

Eq. (D& HFCoR g gAoA9] 7|EHY]
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Fig. 2. PMP images
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Fig. 3. Height value of Step Height
(2) 3D Shape (b) xz plane cut surface
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Fig. 4. Measured Step Height 3D-Model
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Fig. 5. Experiment setup (PMP system)
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Fig. 8. Distributed graph of Height Error for
Temperature
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Fig. 7. Experiment result
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Fig. 9. Distributed graph of Measured & Calibrated
Height for Temperature
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