#21% H10M oo K LR Vol. 21 No. 10
2013 4 10 A Optics and Precision Engineering Oct. 2013

XEHS 1004-924X(2013)10-2679-09

K F Gerber 3225 E[ Rl BB B 1 3% WL 40

KOBCOPEELE B B E AR
(L FREAsy LRk, W] R 610054 2. #EHF Ik X AT KA, B KA 610209)

FEE 0] B R A B AR (PCB) HEAT 2 WLAGH I 1, 4% 8 A AR A R 3 7 2 R PCB EIMR B B 09 R AE HEAT T vE 0 43 J2 19 5

RS BEAN R o A SCA PCB WA I (9 S5 BRofa ok b & 38 1 TR A I R e . IR R GE 5] Af#HT Gerber SURYXT PCB

Ot R AT 3 2 A L R DR 25 2% 1 5 vk B s B IE R AT 5 19 Gerber SURY , # 7 RS 8 19 B8 MEAR $E%)§£§%E%$F%%Ez
A0 G F 8 005 s MR A I e B 1 RS /N 150 B 4% 2 AR B e N 580 5 IO J 4 St R e T R v R 0 A E

A R R W GG B T BE 4 XU A AR, ZEF Gerber B 5 IE AR = T R DIAS B2 Eﬁxkfﬂaﬁfﬂﬁﬁuﬂﬁzﬁ]

2R T 2R 5 14 G T 8 3, AR /I Bl [ ARG 2R 538 95. 104,25 em X 22 em HL AR AG I B [BJ AL FF 1. 09 s, 3 & T 7E £ 4G

XoF K,

X 8 IR B (PCB) s B B I ULAE M 5 B AR M ; Gerber XA R AT &

hE A3 S . TN41; TP391 XERFRIRAD A doi;10.3788/()PE.20132110.2679

Appearance detection for printed circuit board by Gerber file
ZHANG Jing', YE Yu-tang', XIE Yu', LIU Lin', CHANG Yong-xin'"’

(1. School of Opto-electronic Information . University of Electronic
Science and Technology of China , Chengdu 610054 ,China;
2. Institute o f Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209 ,China)
% Corresponding author , E-mail ; zhangjing619 @gmail. com

Abstract: When the surface defect of a printed-circuit-board (PCB) is detected by a traditional meth-
od, it usually has lower detection accuracy for that the traditional method of standard board is built by
properties of PCB image itself. According to the accurate requirements of PCB detection, this paper
proposes a new detection system. In this system, the layers of PCB photoelectric image were separa-
ted by using Gerber file that have been analyzed, then the analyzed Gerber file was corrected by mor-
phology. And a accurate standard board was built. Furthermore, the frequency information in the col-
or image was extracted based on the principal component analysis, and the detection threshold was set
according to different information on different layers. By which, the local detection of PCB was com-
pleted and detection accuracy was improved. As compared with the traditional method by color strati-
fication, this method improves detection accuracy and detection efficiency of the system. It achieves
the detecting probability of 95.1% for micro defects and the detecting time of 1. 09 s for a 25 cm X 22

cm PCB. The detection efficiency of automated optical inspection system can satisfy the requirement of
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the PCB for defect inspection in online and real time.

Key words: printed-circuit-board (PCB); automatic visual inspection; defect detection; Gerber file,

grayscale morphology
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Fig. 1 Detection flowchart
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