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Abstract

SMT machine in PCB assembly is moving up rapidly during the past decades. While many
defects, such as component missing, wrong component, misalignment, wrong polarity, solder

bridge etc., still hide in the working process.

This research is to design and develop an SMD-based PCB auto-inspection system by using

the machine vision technology. The in-line PCB production problem is considered.

A new programmable-controlled lighting environment composed of multi-layer of ring-type
LED array is also designed, which can provide appropriate light for grabbing the desired PCB
image. A prototype of the PCB auto-inspection machine is implemented which shows high

robustness and effectiveness of the proposed machine vision method.
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1 No.

2 CPT ID

3 CPT POS (Pixels)

4 CCD_POS (mm)

5 NOTE C R RN U

6 (LM,P,SB,SL,SJ)ERR ITEM

O X
Inspect Time : 27 seconds
Inspection Date/Time : 2002/03/08 15:27
No. CPT_ID CPT_POS CCD_POS NOTE (L,M,P,SB,SL,SJ)ERR_ITEM
0  472.cop ( 0, 0) (-10258,-46297) r59 Oym) (L= ==, )
1 472.cop ( 0, 0) (-10258,-46297) r60 Oym) (0, -, =, )
2 472.cop ( 0, 0) (-10258,-46297) r61 Om) (0 === ==, )
3 472.cop ( 0, 0) (-10258,-46297) r62 Oym) (0, === -, =, )
4 472.cop ( 0, 0) (-10258,-46297) r64 Oym) (0, -, -, )
5  472.cop ( 0, 0) (-10258,-46297) r63 Oym) (0= ==, )
6  100.cop ( 0, 0) (-73116,-58505)r110 Oym) (0, ===, )
7 100.cop ( 0, 0) (-73116,-58505)r111 Oyym-) (L= ==, )
8  472.cop (0, 0) (-105018,-70059) c97(lost) (X,-,-,-—-) (0, , -, =, -, -, )
9  472.cop ( 0, 0) (-116681,-71585)r138 Oymm-) (1, -,
10 100.cop ( 0, 0) (-87507,-89170)r113 Oym) (0, === ==, )
11 100.cop ( 0, 0) (42161,-86156) 189 Oym) (0 === ==, )
12 100.cop ( 0, 0) (-42161,-86156) 190 Oym) (0, === ==, )
13 100.cop ( 0, 0) (42161,-86156) 191 Oym-) (0, ===, =, )
14 100.cop ( 0, 0) (42161,-86156)192 Oym) (0= =, )
15 100.cop ( 0, 0) (42161,-86156)193 Oym) (0= ==, )
16 100.cop ( 0, 0) (42161,-86156) 194 Oym) (0, -, -, )
17 100.cop (0, 0) (42161,-86156) C57(cap) (X,-y--—-) ( 0,—-, -, -, —,—, )
18 100.cop ( 0, 0) (-21452,-83032) r67 Oym) (0= ==, )
19 100.cop ( 0, 0) (-21452,-83032) r68 Oym) (0, === =, )
20 100.cop ( 0, 0) (-21452,-83032) r69 Oym) (0= ==, )
21 100.cop ( 0, 0) (-21452,-83032)r70 Oym) (0= ==, )
22 100.cop ( 0, 0) (-21452,-83032)r71 Oym-) (0, -, )
23 100.cop ( 0, 0) (-21452,-83032)r72 Oym) (0, === ==, )
24 100.cop ( 0, 0) (-21452,-92914)r73 Oym) (0, === ==, )
25 100.cop ( 0, 0) (-21452,-92914)r74 Oym) (0, - =, )
26 100.cop ( 0, 0) (-21452,-92914)r75 Oym) (0, === ==, )
27 100.cop ( 0, 0) (-16874,-102070) c42(lost) (X,~,-,-—-) (0, , -, =, -—,-, )
28 102.cop ( 0, 0) (-21452,-92914)r76(103) (X,--=—-) (0, , -, -, -, -, )
29 102.cop ( 0, 0) (-16874,-102070) r79(103) (X,---—) (  0,—-,—, -, -, -, )
30 102.cop ( 0, 0) (-16874,-102070) r78(103) (X,---—) (1, =, =, -, =, -, )
31 102.cop ( 0, 0) (-16874,-102070)r77(103) (X,-p--=-) (1, =, =, =, =, -, )
32 330.cop (0, 0) (4490,-78090)r47 Oym) (0= ==, )
33 330.cop (0, 0) (4490,-78090) r45 Oym) (0, === ==, )
34 330.cop (0, 0) (4490,-78090) r53 Oym-) (0, ===, )
35 330.cop (0, 0) (4490,-78090) r52 Oym) (0, === ==, )
36 470.cop (0, 0) (4490,-78090) r45 Oym) (0, ===, )
37 470.cop (0, 0) (4490,-78090) r44 Oym-) (0, ===, =, )
38 472.cop (0, 0) (4490,-78090)r43(470) (X,----) (L, =, =, —,-—, )
39 102.cop (0, 0) (4490,-78090) 51 Oymm) (0= ==, )
40 470.cop (0, 0) (4490,-78090) r50 Oym-) (0, === =, )
41 470.cop (0, 0) (4490,-78090) r49(break)(X,-,----) ( 0,--,--,—,—-,-—, )
42 470.cop (0, 0) (4490,-78090) r48(break)(X,-----) ( 0,--,--,—,-,-—, )
43 330.cop (0, 0) (43113,-78090) r22 Kyym) (0, === ==, )
44 330.cop (0, 0) (43113,-78090)r21 Oym) (0= =, )
45 470.cop ( 0, 0) (43113,-78090)rl61 Oym) (L= =, )
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46  330.cop ( 0, 0) (69129,-68495) 16 Oymm) (0= ==, )
47 330.cop ( 0, 0) (69129,-68495)r5 K)o ===, )
48 330.cop ( 0, 0) (69129,-68495)r4 Kym) (0= ===, )
49  330.cop ( 0, 0) (69129,-68495)r3 K)o ===, )
50 330.cop (0, 0) (69129,-68495)12(220) (X,----) (L, =, =, —,-—-, )
51 330.cop (0, 0) (69129,-68495)r1(220) (X,---) (L=, =, =, —,-—-, )
52 330.cop (0, 0) (69129,-68495) c2(lost) (X,---=-) (0, , -, —,-—,-, )
53 470.cop ( 0, 0) (61427,-90694)r160 Oymm) (0 === ==, )
54 472.cop ( 0, 0) (61427,-90694) 9 Oym) (0, -, )
55 472.cop ( 0, 0) (61463,-106424)r10 Oym) (0, === ==, )
56 472.cop ( 0, 0) (61463,-106424)r159 Opmm) (0= ==, )
57 295.cop ( 0, 0) (40790,-129642) r31 Oym) (0, -, )
58 295.cop (0, 0) (40790,-129642)r30 Opmm) (L= ==, )
59 295.cop ( 0, 0) (40790,-129642) 33 Oym) (0= ==, )
60 295.cop ( 0, 0) (40790,-129642)r32 Oym) (0, === =, )
61 472.cop (0, 0) (40790,-129642) r26 Oym-) (0, ===, =, )
62 472.cop (0, 0) (40790,-129642)r27 Omm) (0= ==, )
63 472.cop (0, 0) (40790,-129642) r28 Oym-) (0, ===, =, )
64  472.cop ( 0, 0) (40790,-129642)r29 Oym) (0, == =, )
65 472.cop (0, 0) (40790,-129642) r14(272) (X,~~-—-) ( 1,—, =, —,-—-,-, )
66 295.cop ( 0, 0) (32106,-145737)r34 Oym) (0, -, =, )
67 295.cop ( 0, 0) (32106,-145737) 35 Oym) (0, ===, )
68 295.cop ( 0, 0) (32106,-145737) c21(cap) (X,-~-—-) ( 0, , =, -, -, -, )
69 100.cop (0, 0) (-27845,-177167)186(101) (X,-p--—-) (  1,—-, =, -, =, -, )
70 100.cop (0, 0) (-27845,-177167)185(103) (X,-p-m-) ( 1,=, =, =, =, -, )
71 330.cop ( 0, 0) (-50191,-177312) r109 Kymm) (0 0=y ===, )
72 472.cop ( 0, 0) (-67195,-121246)r104 Oym-) (0, - -, =, )
73 472.cop ( 0, 0) (-67195,-121246) r105 Oym) (0, === -, )
74 295.cop ( 0, 0) (-67195,-121246) r106 Omm) (0= ==, )
75 100.cop ( 0, 0) (-67195,-121246) r107(103) (X,----) (L, ==, ==, =, -, -, )
76 295.cop ( 0, 0) (-67195,-121246)r108 Oym-) (0, ===, )
77 472.cop (0, 0) (14691,-216826)r58 Oym) (0 === ==, )
78 472.cop (0, 0) (14691,-216826) c36(cap) (X,-===-) (  0,—-, -, -, -, -, )
79 330.cop (0, 0) (-94549,-215402)r132 K)oy ==, )
80 330.cop (0, 0) (-94549,-215402) r131(331) (X;----) ( 2,-—, -, = ,—,—, )
Statistic

(Correct Number | Resistor  Capacitor Transistor — Diode SOp QFP

/Inspect Number)|
Lost | 55/81 0/0 0/0 0/0 0/0 0/0
Misalignment | 0/0 0/0 0/0 0/0 0/0
Polarity \ 0/0 0/0 0/0 0/0 0/0 0/0
Solder Bridge \ 0/0 0/0 0/0 0/0 0/0 0/0
SolderLess | 0/0 0/0 0/0 0/0 0/0 0/0
Component Number |  55/81 0/0 0/0 0/0 0/0 0/0

(Correct Rate %)| Resistor ~ Capacitor Transistor  Diode SOop QFP
Lost | 67.90 0.00 0.00 0.00 0.00 0.00
Misalignment | 0.00 0.00 0.00 0.00 0.00 0.00
Polarity \ 0.00 0.00 0.00 0.00 0.00 0.00
Solder Bridge \ 0.00 0.00 0.00 0.00 0.00 0.00
SolderLess | 0.00 0.00 0.00 0.00 0.00 0.00
Component
CorrectRate | 67.90 0.00 0.00 0.00 0.00 0.00
PCB Correct Rate | 67.90
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