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micro device made of transparent materials

WANG Xiao-peng” ,LIU Zhi-hua, CHEN Tian-ning

(State Key Laboratory for Strength and Vibration of Mechanical Structures ,
School o f Mechanical Engineering s Xi'an Jiaotong University, Xi'an 710049, China)

% Corresponding author , E-mail ;x pwang@mail. xjtu. edu. cn

Abstract: A visible light transmittance machine vision detection method was put forward to measure
the bonding quality of micro devices made by transparent materials with specific compositions and
structures. The performance requirements of main components in the system hardware was analyzed,
and the image processing techniques for the detection system were researched. The visible light trans-
mittance machine vision detection system captured the image with the main components of the light
source, camera, lens and the computer and implemented quality testing by image subtraction, gray
histogram adjustment, image filtering and image binarization. Experimental results indicate that the
proposed detection method can detect the bonding gaps of the micro devices made by transparent mate-
rials sensitively and effectively, and the detection accuracy of flaw size is about 10 pm. The results
meet the detection requirements of micro devices for bonding quality and verify that the method is effi-
cient, non-contact, non-destructive and non-polluting.

Key words: machine vision; visible light transmittance; micro device; bonding quality testing

Y5 B #5:2012-07-05; 1817 H#3:2012-10-26.
HemMB:-HEARBFREEIHIH (No. 50705074); [ K 863 1 % AR BF 5% & 1 % % By 3 H (No. 2006 A
A04Z330) 5 v Je g A FEACRIIF b 55 9% T T0 9% 4 W B3 H



70 b= - E I

521 &

1 351 =&

Bl R AL 1 % S AR B A AT R 1 7 Al 1
A A e 1 22 0N o R 5 B S BOR
BR— SRR R 0 B BT R D A A AR
PERATSEPE R R R . B WM B NS 1 B — 2K A
A AR RV 0 7 R 0 SR BT R A Oy v
r R P R I R 2T A BRI ARG T v BROAR R 6 AT B
BFRA AR 00 G DO A Y00 A 88 A A1 — il B AR UL
AR DL A B ) 5 XS R A A
K B2 BB A B 5L R R R R B 2 BT A
SR F T O B R S TR E AN BB S80S ARG I 2R
GEALERAR BT o AR SCHE Y RT3 S ARG T
A FIFH 25 B A BEXS AT UL O 9 378 5 1 RE L 45 & Pl
PG 2 AR FEAT 175 B BA BN A5 1 B 5 B A
W T U375 S ML 400 o A 02— L LA Dl 2
i AR 25 GG o O ALEMR A BB
LB I o R I R 5 NI/ E AW 981U a7 N =
i 3 PRIECR B 22 40 A5 I BRI X 2 14 TR A g A
DVEAT B, A 250 T A5 A 38 R ik 31 45 31 4
SRS DS

2T N SR AL T2 A X T R ELIR R
37 R 4L B Y PLGA (poly (lactic-co-glycolic
acid) A BHAHE A 3 2 I 1R 25 2 3R 40 B 4 9% Bk
AR . A AT RE BB 2 R G e —Fb
BB G R R 25 24 R G LT R B OEE PLGA
VE S 25 W) 0 80 A A N FR AL S 3 4T 1)
BE 24 L HAT B 1 I P S5 R Y P Y
B 1 Jt 2 B B I O R E O B 2 A SR A
S 6 UE B AT DL O 5 S B A A I R i 2 PL-
GA BRHE A U85 245 R 58 10 B 2 %% B 1 A I 22
SR AR E I 2 R Y R B AR R A TR L TS
e i A I SR, 3 AT AE 4 ik | 3 N RE ) R L BRAE
{7 BT AR AR A5 0 A

2 TRAREHREE LR

2.1 AIRRESHFENIEE

A DL 375 S AL Ao R A 0 9 R A T LA D
H I 14 S 5 3 I A A G T AR A . A [ R
F1% 6 T TS 37 T A R o T B A T AR AT A

5 ] 5 R AR BRE 5 T 19 0 6 A AL A Y
F 55k 25 55 D' B 9 0 R[] . R A L B 1) A
A LB AR S T 2 T 2 RG] B AR
S THT 1435 S D 5 LU A 7 [ 2 14 5 TR ) 28 SO
S0 ey o DAL M 2ol Xt B 4 T 2B S D' R 1Y SR £ R Ak B
AE A5 Ks B2 15 18] BTN 52 H8 B 5 rP ARG 00 O
2.2 WIILSEE ML RE A 5 A I AR S AR 4R AR AR
A UL 7 S B L A I R SN P 1 TR
Ll BoR S SRR P = WG 41 A D
XAl Bk 3 BB AR PL 4 47 5 A
e A BB B RS L B L 6 L
7R I 14 PG Al B A5 R A I 25 2 . R BRI
) B RE T2 BRI LA BE Sk L 3K 3 AN
T 1)V FIE L 42 52 W0 1 5% 11 0 19 Jo e MRS 0 A 2
6

=

i

[y,

B AL S AL A B A I R S
Fig. 1 Visible light transmittance machine

vision detection system
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Fig. 2 Technique line of image processing
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Fig. 3 Instance of visible light transmittance ma-

chine vision detection system
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