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Optical measurement of semiconductor layer

Pedram Rezaee Sirous, Saeed Batebi

Dept. of Physics, Faculty of Basic Sciences, University of Guilan, Rasht, Iran

Abstract- One of the requirements of research in the field of Nanotechnology is making and developing
equipment for observing and measuring. In this study, a non-contact optical system is designed and made
for measurement of semiconductor layer thickness. A red laser with a 632.8 nm wavelength (power of 2
mW), a proper optical design and arrangement of Fabry Perot interferormeter are used for interference
fringes. As the thickness of semiconductor layer varies, the fringe spherical interference constantly changes
as well. Then, the thickness of layers can be gauged by counting the lines. The variations are measured
through several methods by a suitable optical set up, forming spherical lines, designing integrated circuit
and using artificial intelligence. Meanwhile, the measurement methods were investigated. Finally, the best
result and minimum measurement of 600 nm was recorded using image and video analysis by MATLAB
program and utilizing photodiode Tsl 250.

Keywords: : Optical microscope; Fabry Perot interferometer; measurement of semiconductor layer

¢
Rezaei@ncl.sharif.edu


http://www.opsi.ir/article-1-2506-fa.html

[ Downloaded from www.opsi.ir on 2025-12-21 ]

(it s SISLASNS w3 5300 0y 3= VFee T 8 = 95 (510 R (oo (S (ol

doddlo -

S Iz 52 g pSojll g csalie lajlnl arwgs 5 Cle 4 Sl g S e6)9 ped 9l 5l sl wa Slaissld anwgs b
Crl 30 Sy9me GRS (6,95 w9y Sue U a5 all (69, 9Ky S 3 pel loogSiu g ;Se glail abasl) el jo .89, o0 sl Oligio
Ao Sladad « Syl sl o8 Slasayy a5 egiie slao plS (gl (g sl cdo b culbes (5,05 ojlailails onge ol Clads go
g i bS5 Calbed 5051 sy 05 ol Copad] (g0nd s gl sk 5 Suiszd Y5 o S36 ey oola
S8 Jlaziwl 850 yiian ool g L',.;,)m leolfiws 5l eolazul (g Ngy 40 I8 s jelaie 4 Lol D9 oo ‘al:gdl SS9 sleolws
@y sl Glodaz g5 9,8 i J515 51 oolil .3l Sgzg calises glasbin b (5585 glaesSasy S Buan ol sl [V ]6,5 oo
)5L:.| .o5.3 M‘ﬁ} s.)sLﬂ.uo 6;o)|..\4| )‘)"‘ uﬁo 9 u.c..ﬁ SCA.CJ-A.AJ M 6[.9;_)[2..4‘ 9 L_?‘Jb l.| U"" U"‘ )b [Y]w‘ u.ol.‘?bo 6)..5 o)L.\J‘
L srSoilsl g5d5e (nl g Wsdioo oS o 5258 (5 abold Lol 3gd oo Jgze a3 12 9 390 i 22)8 0 Hei Sad 4z e L

oy el -V

5 (Olydee ¥ Js)srmeslh YV A zgo Jsb b 30,8 y50) S 5l ool | b i S US55 clogy )b sl Il (6,65 o5l ol
LA ol.‘>u‘ (LQ)J)B)‘Sﬁ; Jo5.|a> 92 6).|l5 W J?‘..\J )| ool.a......:‘ Ls 9 L.;""" uLo..\.o k_f‘,‘fb

sielesl Hleaus Y-

A 0550 Y CoBge g ouds (asuiie Jolsd ki b 0s 0 00az 9y (65 e S Jpol b Billas gy 5 ialesl onl (bl

el 00 oS calise C"’L"’ 6)-.5")"‘-\5‘ 6‘)—.‘
Fabry-perot
Laser Interferometer @ Screen
AR
c d e

oy Glez () S5

L)’“"5) 3& )| )| bﬁb g)"‘ g.)b.....u 6,5 o)L.\J‘ 6|).| ..\....S‘SAJ....JU 4.._..45.._1 )514' 65; .'05.'4} 60[.% 4.4..4 mY WMM l.| Jl}
ol 00l oolaul ‘5)43@ 9 L;"f‘&”

b XY

Sloslita 1l pgs (g 50wl oads plowll Sl pss (6225 o5l 3529938 5 (omagh aeliyy BB (oSl e o (b L ol g 50

2 L5098 a5 (los (5, » i ol by, 5o w8 (I3 bglas Bled a4y pladl e asliy 55 g 5 pgad Jolod e

S om ol 50 el eads solatul lap 8 Bl s 5l S ailes g has Gl e Rioled G 5l 0gd e LSET wiied couas o] (5,

03y Soyp B33 pgd gy 10 905 w8, 1) (5 gl Tsl 250 jgu i aS .0l oolaiw | TS 2504 TsI1401 0500528 alides Jow g9
1Y

ol s i L8 NEEP://0DSEIE/ eyl ,s a5 ol [Liel gl 5ys0 o allie ol


http://www.opsi.ir/article-1-2506-fa.html

[ Downloaded from www.opsi.ir on 2025-12-21 ]

(i s oSS w5 552 0y — Ve LT # = y5i e 51 K oo (S

Jol cdlo o 058 (g0 gy Blidee Sl a0 1) g 99 05 g0 5yl ppgal B3 )8 Dl 5l (g S daw g g 0l oSS
Llopyd pow b 0 g cilaiioo i Joome Co s b (I35 glog 8 090 (hg) 50 ciiled oo i ata] joloy 3105 gl 53
Lgcwlao V0 gVl csya L3 glopd olad slhs ao 0 5,5 jominw jlooln Il anled so s Y ey

Gl 2o >3 YO g WWF Cipg e 35,8 5)led gl oo paal (B3l (bg, 5l colaxwl

S S azes Y-V

3o paad Tl jo gy cnl 30 00 (5585 i gy & Cumd Sy ST o3l g Ghileds Como g g pgad g )
OBl gy (rl 3o sohines Wgbioo Jh)led by )8 il (gasliyy )0 o0l ailigl Sl sl azgi b g 9 pS o0 Djgo Lo 8
w by Bdo (g5 o 15 (pl 0 g s slp ool ah g Glae 55l 5 ab b puase 3 a3 aile ) Blas g (o3l ange

2y el OB el 08 oSl Sl eslanul g pgal Sl 8 esSiae )58 3l el alite sla s,

&

(e o)y i Gl (9 00,0 (69, 939558 Corligo i(ag) 9509575 (59, (505 (AP slojy 8 )5 (] Conn)ou aiFlo SO iSTko pygeai (PSS

Onginal mage Motion Blured Image

- - o ==
S, | T m e | e e gl i
Blured Image Sharpened mage =
v
5 4,98 5 H 151 eolaz!
- - ﬁr:hfii# Jf:::ij 0 e
S 55 Sl Dl g 0 LA (slo g5 (F S Lo )8 sl o plil ris 3510 A5 &) lnpls (7 S

&=l

S i bt s ) bl LS55 £ 5 0T 5 i) ST g 0 gl e sbi b S ool 51 s 4l Ly ol )
AYAZ Lol oKadls : letal .y L
2. KLAUS BETZLER, FACHBEREICH PHYSIK" Fabry-Perot Interferometer” , UNIVERSITAT OSNABRUCK, Y+ Y

3. Ismail, Nur Izzati, et al ,"Resolution Improvement in Fabry-Perot Displacement Sensor Based on Fringe Counting Method
" TELKOMNIKA (Telecommunication Computing Electronics and Control) , (Y+Y)

£A
ol s i L8 NEEP://0DSEIE/ eyl ,s a5 ol [Liel gl 5ys0 o allie ol


http://www.opsi.ir/article-1-2506-fa.html
http://www.tcpdf.org

