o/ o 1 g a .
NISNAIUITEUVIATIATITIINURIAY Mirau Interferometry

Objective Lens uaglusunsuussatananin

DEVELOPMENT OF SURFACE PROFILE MEASUREMENT
SYSTEM USING MIRAU INTERFEROMETRY OBJECTIVE
LENS AND IMAGE PROCESSING SOFTWARE

sung  falavag

o/

-4
AN NIITUSANG

Tassewiiavilfudiunilswasmsinwmumdngas
Ui ineraraasiadia (Wandussand)
mMedvWand ansdnerddns
darumalulagiwssasuinandiguvmisaianszds

Un1sAnun 2561



DEVELOPMENT OF SURFACE PROFILE MEASUREMENT
SYSTEM USING MIRAU INTERFEROMETRY OBJECTIVE
LENS AND IMAGE PROCESSING SOFTWARE

RONNAKORN SHINGTOTONG

SARUTA KANTANAPUKDEE

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR

THE DEGREE OF BACHELOR OF SCIENCE (APPLIED PHYSICS)
DEPARTMENT OF PHYSICS, FACULTY OF SCIENCE

KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

ACADEMIC YEAR 2018



adolaseutdy

Jornfinwn

Uigyeyn

AN

Unsfinwn
g19158iiuInw
p19198AvEnwia

AWAsEUUTATASSeLRI8Y Mirau Interferometry Objective
Lens wazlusunsuuszanananin

Development of Surface Profile Measurement System using
Mirau Interferometry Objective Lens and Image Processing
Software

wsuns dnilavey  saunAinwn 58051127

UNEMATIN MIsuLAnG sainAnw 58051145
Wemansudin Wandussynd)

Hand

2561

37.75.23774 L01dAM

HALAT.ATINITIO Ay

pusIngeand anduwaluladnwszessnandgummsainnsy s (a9a.) eyliRly

Tassenfeviiludumiiwosnsfinvemdngnsudggrinemantiydin Wanduszand)

Ymsfinwn 2561

ARIENITUNTISADY aeilede
as.nna lwaunselvn N
Us851UnNIIUNIT
o [
ARG ARITSEY
ASIUNTS O‘WZ

FA.05.23170 L01aan
¢ <
ATSUNTSUALDIRSONYSNWN

TN
S

HeL.AS.A.FIWITTOL ARyl
< 1
NTIUNITUALDIITEMI W32

(7\’ ° - </
RSSO IS M(,;/r:)J

a £ =
AvaviSvoamEIiedans

anumalulagwsvsemnaninnaummsaianse s



o/

vatalasauiiay  mawaussuuialaseeiuRafag Mirau Interferometry
Objective Lens warlysunsuussuianann

Forinfinw wesans doilaves  sainAnwn 58051127

unanAgIn MIcuzing siainAnw 58051145

Yy nenansiudin @andUssyns)

MATT #and

AL Werans

umingdy anfuwaluladwszesunaidigavmsainnsedy
n13ANg" 2561

gmdivinm IA.A3.957790 10dan1

4 1 -~ 1 4
gmsdilinwdan  ueasA o Asneygydl

UNANYD

TassruiesilifunisAnwlassinandivesiuiatanlagldinadanisunsnaen
voauAsUUN AL BauE gl Taswufiasilflaloadauasiiiinrmen
adu 455 nm Wuunasdudeuas gunsaluenduasuuugnuiadastduaadrgauding
1iafi meluaudinguiafisuasdumilazgaueniunnnsenuuuusiuGeudieds Sndo
wileazannssnuiufnvesingiidesnsnsaeaeudeusiuuenduas uakassdudozasiou
advINTINAuLasIinnsunIndeniu ?V'J|.w1inaaﬂffqstﬁumuhuqﬂnstﬁuunEhuaaﬁnﬂssq
wilwazgniufindrendeddfnnuanden 5 diniea TagRivesnnriasuszieguy
wiutiadoutu-addlasnisduindeutanieledidnnin Tezesduinfavlussiuulumns
iossrnuasanlalenduasiimmemlndisuddy mmdunsnaesszusuuamnadsd
wieinguiviuvieas nmiunsnaesilgniufinynafeituiunsiudussesiidesnis
foyaninamiunindenuassrosiuviusduluvesudazamasgniiuissanana n1s
indouiivesuriunasnsvuiinnnazgnaruaudasTusunsy LabVIEW iy daunis
UszananmuazadeamlasiieaudfivesiuiassduiiunislasTusunsu Matlab 7
Wanndy

AdIAYy © MIUVINABAYBILAIUUNMINIIAlILIIAY. Msasasasukuuliduda auding
o - L] o x -
glinflis Tasedreanuiifvosiuii



Title Development of Surface Profile Measurement System using

Mirau Interferometry Objective Lens and Image Processing

Software
Students Mr. Ronnakorn Shingtotong  Student ID 58051127

Miss. saruta kantanapukdee Student ID 58051145
Degree Bachelor of Science (Applied Physics)
Department Physics
Faculty Science
University King Mongkut’s Institute of Technology Ladkrabang (KMITL)
Academic Year 2018
Advisor Assoc. Prof. Dr. Warawoot Thowladda
Co-Advisor Asst. Prof. Dr. S.Tipawan Khlayboonme

Abstracts

This special project is the study of the three-dimensional surface profile of the
material, using light-interference technique with Mirau interferometry objective lens. A
light emitting diode with a wavelength of 455 nm is used as a light source. Inside the
objective lens, light is separated in two parts by a beam splitter plate, one part
impinges on reference flat plate and another part impinges on the surface to be test.
Both parts are reflected in reverse direction and interference occurs. This interference
pattern is recorded by a 5-megapixel CCD camera. The object to be test is placed on
a piezo-driven stage. The stage can be moved up-down in order of nanometer. Due to
LED is the short coherence light source, the interference pattern changes every time
that the piezo-driven stage changes its position up or down. This interference image is
recorded every time that the stage is moved to the desired distance. The data from
each interference image and the position of the moving stage are processed. The
movement of the stage is controlled by the developed labVIEW program. The 3-

dimension surface profile are performed by the developed Matlab program.

Keywords : Vertical Scanning Interferometry, Non-contact Inspection, Mirau Objective

Lens, 3-dimension Surface Profile
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2.9 weledidnnin (Piezoelectric)

Wieledidnvindunmantiviavilwestagiuinneiadaulufniafasssumni
W Aread (Quartz) finde (Rochelle Salt) Sayudl (Tourmaline) saufulesafin Wuwuidey
lmviun wardnlelawn eldmusumanausulidriuTagmariflassaieilundadasy
afsaunilwihiidudaduionnzauiuaudy vililassadegnivasuguiesuiiliian
nswasudidvestan Usingnisalifeledidnninanunsoudseentsiiu 2 Usingnisalde
Usingnisaliteledidnnin (piezoelectric effect) wavusngnisaliiieledidnninniendu
(Inverse piezoelectric effect)

Usingnisaiifisledidnnininilosnnaliamnnsiugaguinarsvemdniea
(Non Centrosymmetry) Lﬁ'aﬁuﬂmnisv‘hﬁ’uw'a'nﬂ?aﬁa%uﬁmmndé‘augﬂs’wuawuwmm
winuazAau Ul Ul fagudl 2.17

S SS——

3Uﬁ 2.18 Piezoelectric Effect

L. d o« a ¥ - “ @
Tunenduuilalsndeunssiuuundneiada wanedadaazversuasuada Jeesidu
J o o 1 - -
nswAsuwamdsulninluidundanunalasdadeniusingnisalifeledidnvinn
U o J
NAY ANgUN 2.18

contraction expansion

g'dﬁ 2.19 Inverse Piezoelectric Effect

ommdu visussgmitluléfuiadamend Uszqanunsokuniadalneidudadiu
fuusaild aruuansnssewinsedadadueesuaviduwesiléusmiena 1wy Strain Gauge
AedyqralnidiAnnasadassudesfuiuniidednsiaga amnmamedadend il
wnzitedldinussadavionnusy wildldnafsunsiafiinsidsuwamasanan
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2.10 @wsung (Strain Gauge)
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P v
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L = Au8Mve9unaIn
J J vV A o
A = NUVIVUINAYDIAIUN
¥ W &l L U a ) aj U v
awsunsldnanmsilumsinAimiuasar1un1sUasuLUaIAIANAIUYIUNTY
\'I o W (] ] J U
T TnamludSudygruvesansuinavianlansnauuiuunmdudiunansgning
o e T 1 J- L J ¥ )
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4R (17)
—=Ks¢
R
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3.1 N13INTTUUUES Mirau Interferometry Objective Lens Aasuvasniiiin

we9 Blue LED

o . o e - o d
\{18931n Blue LED (Light emitting diode) {uunasindauasiiinauenindu 455
uluns Masii 2 Yad wazanuenladisudduuinfeussuin 20 ulaswns vinlvinig
- O o ' o o '
A5190 M5INTuNINdsat U laRBUY 1 e IS IZATIARSINSUNInaaalaLilaTTa LTI
#9119 Beam Splitter flanszanuiue 1989 uarsruewIsyndng Beam Splitter flanszanves
L2 (3 14 ' LY I a el 4 d L ] 8
frege zdpawanaeiuldifuauenledisudussuas Jeife 20 lulaswmsvingu

CCD Camera

Light Beam Splitter
Source

—
-

Mirau Interferometry Objective Lens

Sample

stage

jﬂﬁ 3.1 5%UU Mirau Interferometry Objective Lens

gUn3aivaIn159ATEUU Mirau Interferometry Objective Lens Usgnausay

Luvasidiauas (Light source): uwnairiiinuas Blue LED

2./uunuas (Beam Splitter): nszanfiannsausnuaseenidu 2 day lnsuassvneg
{uld 50% wazasviounduld 50%

3 Funusegne (sample): Nauurmudon

a.7nfuuas (screen): gunsaifildaususunmiwesmsunsnasaiifniulasl iy
naes CCD

5. Mirau Objective Lens: gunsaiadianisuvsnaen

6. \ieleBidnyidn (Piezoelectric): 1¥dmun1svduiunusetis
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3U# 3.7 block diagram Tusunsuiléinauau Piezo Driver
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