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Abstract: Defects of the thin-film have very important implications for its optical, electrical, thermal and
other physical properties, so that the defects investigation has great significance to the preparation of thin
films, the film detection and characterization. By different angles, the crystal defects of thin film are classi-
fied. A defect detection method is presented, which uses a photoelectric detection technology combined with
the computer to process the film microstructure and control film defects. According to this detection method,
a new determination of optical constants can be used to characterize the crystal thin-film defects. Either the
classification of film defects from structure, mechanics, energy, motion, thermodynamics and optics, or char-
acterization of film defects, these considerations point of view the problems are not isolated, but interrelated.
This work can be helpful to have a complete and systematic understanding of membrane defects.
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Table 1. Types of structural defects
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Table 2. Characteristic comparison of optical test methods for film defect
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Figures 1. Schematic fundamental of confocal microscopy: (a) reflection confocal system (b) transmission confocal system

1 HERNARRE

Pk A AR
e e ) T}
WOt EREIT
—_—
B
ccD E LR
Figure 2. Schematic of test system
E 2. MRRGREE
2.4. \ERRIRE S 25 M4y

SRR ST AT R 7 R SRR L AL
BROG. HIECERIET, TR . ARG, AR B

2¢=[12]
=¥ °

JRURIE 2RI BE AT AN KT S 55

Copyright © 2011 Hanspub

25

FMRSREEIES, T AEEREE 7y GORBhEE . [E

MS



26 SRIRIRSE | VRBREE 1 2 RADE AR AL 5T

2.6. NS

i P R RIS o de AR R R i 4T, T N IR
ORI T ORRE . SR T BRI R 2 R RIS L
e —— MR T HP T SR R 4Los, W, fr
BERLG FE o X IRBRIE LA 0 ff BER UL, AT 2
AR DI

3. BIEBRPEREFERIE
3.1 EERBRPEEAS. KA (IERYEN

PRI, HATAIR 2 T59%,  Haimiig
UYL R P AN, ) g RGN DA B R FH s 2
JPERRT AT Hordn, R A R AT BRI G
T BRI A AR JUAMRSE: Strrsdd ™, S
TWIGAE P RIREFESE . R 2 2 RS MotTr
IR R LR

L5 6 TR [ i R A T UV R S R B RRAR TT VE
R E LG, KR IVER g BERE T a4
MRSk A . KN MBS AMEE; RE
FSIU H P O TR /N BRI s REAGE NN R R R T RIS

311 HiRNERARMLERHAERFRE

AV i 00 2 P 3 A o A ) — RO 530 1R O B )
FEERRI, T FRERT NS AP AT T A S A
Wy & (P oy &) AR H TSRS & G &)
AR E, AR IRRES R T A6
KA, A SR AR B AR AR S AT SRASAE
IDFEPSE

SRR FEA SR 1 s, SRR
NS GER APIFIE . ROGIEA D2 Y5
JE BRI, BRSO BOE S R 2 50
B RERRI S . mUGE. Wik, RIS AT L
=HFROMIER . R ES AT CE /NG
B AL, (S A BOEHOORNER, i B ANLA T
FOCBMEERLL, AT T LA, X
FEPRIN 25 AR R LERUR ORI e, AT IR v (R0 BB
AN ML « AR HUA S AR AT P Tt R A5 204
PR AT 10 B R 5 d e S Hlmt v] S 2 iR 2
JRHEAEEIR, XA ENT . SRRGA
SRR R AR B AT DA A R I = 4R R

3.1.2. EEEEpEN SRR

Copyright © 2011 Hanspub

Pl 2 2 v R e 0 e J R . OGURUR M RO 2 i
PORG FHUMMEE SR TERCTATE, gt
B RS YR RBAESE 1 BAMRRE, &
SPagk 2 Bt | AP > R R, S 1/4
B, KES, RIGLHES 2. #HLEIX CCD #i,
CCD ik B g AL a2 L2 A S, R A
BE S FerngLy wEELBATH R FLAT R 5 L X
NGOG T IACEERD P8 . HEELAY B ASmas.
Ve ARG IBHE 1 14 B, Rarfias AR B 2 1
BRI TE IR R ARG o AETH AL T, et
AT P I AR A B AP R,
H A T S AT E ATt mT LAAS 20 i 22 AN SR T 434
K. &EEEBZE T ENLEGAE AT CUEM Y
R =Ze B . WX =ZEEB A, BT 43 205 Y
BRBETE L.

3.2. REHEREE B

VR P AR T A TR Y, S PR AR 1A
REBAARE, BREW A ERRTE, EREERE
FERLARACTI, RIS AT REAT EREL. 25T SRR -
WP AR TR PR R VP AN R 1 11 HE

O B SN R THTMEL RS PEE ey v 2 — P00,
O PV R RS FR T I, E i ) 2 TR
He AT i W S A 18] (R DR B, T 8 R RV G5 B £ 7>
AL, MR Z R . e xR AT — KA 5L,
SRJE A S R UL R B e PR AR T, AR
FH IR — J& iy FHEAT 58 — R . X FEAE R — 3K B
LTt A A VR LR i I 1 PR SO, T A e O
AR, (B A — AR AL RS

R 7€ 78 8 I e A BT P AR R d =
d}+d? 5 f (e p) RS —IRIEEE R R R L HOE Kk
B A f(ctd,, y+d, )75 IREROLE 5 IR O A
HOIRIE 731, A — kB e S A E 3 0 Al T R
A

|f(x,y]2 +|f(x-|—afx,y-irafy}2
:|f()c,yl2 -[5(x,y)+§<x+dx,y+dy)]

X TIRBEGIR P BEAT A AL T, IRMESE S B ¢
LR B &R R, HE

t=a—b{ |f(x,y]2-[5(x,y)+5(x+dx,y+dy)]} 2)

(1)

MS



HKARIRSE |

il 3, PRFATBOGRIBHIE o, 0 #EAT (4
SEMA e, AR SL 2 5 5 £ T L RRIE A, W]
Hi ¢ (87 AR AT H

[ = a5(uyv)_b[f(x, y):|2 coS |:%{de _';de ]:| (3)

W GRS AL
I o {[f(x,y)]z}z cos’ [%(udx ;de H 4)

T T R T T O I S
RS . 3 IR 202 b AT LA A 2 R I
(S BB 19— ST B, 45— BT e
FLITER, BOBI SLE R R AL, T
R R BEAETT N RS, 7 BARE— % UL AR 4
BERFIB I, I FL RS04 i, 47 B4 B0 )
WA AT b stk AR R AT H, HA
Af
T4
TSSO s AT TS o A 4 B0 44
SR

o, MR R R AT, AR,
T A — 1 ST R R ED d 2 M. BRI,
PR R ACTAT RIS B F s AT L0 A 4
MUY |- % s5%0 % 00 G 4 SURL AT AR R 0 75 R
W, GHLERENE TS0, P40 T ) oI R
BB/ D 3G, DU {83 S0 AT T 1 LA 0 R 4R
ARSI IR 7 1 SRR b AN DX S BB
BAITT, ORI AR M P/ X 24005 P
¢,%E,%%&%¢&%%,Eﬁﬁm%§ﬂ%
SR JERE 434
3.3. —METHAZEHEMR 5%

WD — R BNk e (e =¢ —ig,)
MEHTHF N (N =n—ik ) REAME n Ak BV Frif
(I S R AT O R 8. & A1 N 52 R AT R

N=+¢ (6)
5247 VL BR BORT 2 47 559 32 1) SIE B AN R 0 mT LA ad e R 8107
FEAHBR R

N

)

g=n" -k &, =2nk @)

Copyright © 2011 Hanspub

T PRI 1Y) 73 AN 2 R AL T 27

ENTHISERR (e Ml n) HHASOHBAR, TEL (s
A k) T LA SR B R G AE A o P A

TG 2 H I B AT - A O e B B
SRSt AR A LY, DL R AE SO Bz
O v A5 2 PO 2] e ) v 22 s i e
JeEE R, T LUK VR e 52 . e iR IR
foti%, EANATE MR A%, SR, HE
SRIES AP A B, JEHXT TN B T3
SRS, ERRE RN ER R AR, X
(077 10 S AR TR ) S S 338 S G R SR AT 9 R ) O
AR . AR TE A B ER S IATHE 15 o

y A vV A
X u
—>
F
V.
JRH HICESE Egeain|

Figure 3. Fourier transformation chart of speckle pattern plate
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Figure 4. Displacement of speckle in plane
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