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On the 2D Vision Inspection Algorithm
for Semiconductor Chip Package

Sang-Hyun Yu*, Yong-Kwan Kim** Regular Members
L=2 of

£ =Fellide vle]a2 BGAS] A7l 2o A" f1A9} Ale]=E SAsp] A WS Aok A
EslA BGAS] Z¥E Aohlly] Slal, A7IAet 9] $AE Hoes $4E Ttk =hE9E ¥ A =t
el o]43l] Aot B ARk HAEICh AT FE-E HET F A7 A FEE Y e
B2 ARgsle] A mElE 7o) All=E SAsg w3 B RS AEG & B R uijt ARE
9 dEolg R Algate] d8 2R Bo] 9x|9f A §-& At AA HolE £AE] 913l landmark
o] ZAZ calibrations 3319120 SEMOE 25 AT HolelE 7IEoE 4|9 viwsiich $19 A¥
oz AL 71l o7 B9 WAF FHR Y B 94%71 e AR stk

Key Words : Vision Inspection, Semiconductor, BGA, Package, Ball, Measurement

ABSTRACT

In this paper, we proposed a method for measuring accurate positions and sizes of package and balls in a
micro BGA. To find defects of BGA accurately, we focused on finding positions of package and balls. After
labeling, we detected connected components of package and balls using feature parameters. After the detection of
package component, we measured position and size of package by employing rectangular model which was
constructed by the package information. After the detection of the ball components, we measured positions and
diameters of balls by employing circular models which were constructed by the ball informations. We did
calibration based on landmarks to measure real length, and we compared the measured results with the SEM
data. Finally, we found that the accuracy of the proposed method is 94% in terms of ball’s radius.
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Fig. 1. Used masks for labeling and the result images. (a)
Original image, (c) Result of 4-neighborhood mask,
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Table 1. Area, Limit Center X, Limit Center Y, Limit
Width, Limit Height about 62 components.

Area_| Limit Center X |_Limit Center Y] Uimit Width | Limit Height
763 963,00 326.50 33.00 40,00
758 563, 50 824,00 34,00 35.00
810 963,50 223,50 34,00 36,00
FLE] 323,50 124,00 34.00 35,00
745 1202,50 723,00 34,00 35,00
u? 964,50 825,50 34.00 34,00
mn 564,50 624,50 34.00 34.00
807 563.50 225.00 34.00 35.00
743 32350 725,00 34,00 37.00
847 565.00 326.00 35,00 35.00
788 324,00 326,00 35.00 37.00
794 485,00 326,50 35,00 34.00
858 1044,00 224,50 35,00 36,00
808 964,00 424,50 35.00 36,00
638 644.00 325.00 35.00 37.00

354,00 £24,00 .08 35,
819 646,00 824.00 35,00 37.00
831 885,00 924.00 35,00 37.00
801 965.00 92350 35.00 36.00
7! 485.00 525,50 35.00 38.00
915 645.00 525,50 3.00 36.00
890 564,00 125,50 .00 36.00
868 104300 523,50 3.00 36.00
845 884.00 224,50 35.00 36.00
12 964.00 723.50 35.00 34.00
805 645,00 623,50 35.00 36,00
b 564,00 526,00 35.00 3.00
855 644.50 224,50 36.00 34,0
846 484,50 225,50 36,00 36,00
829 884, 625,00 36.00 35,00
798 1203.50 124,50 36,00 3.00
T 563, 425,00 36,00 35.00
813 1042.50 324,00 3%.00 3N
706 1204,50 324.50 36.00 38,00
894 833,50 724.50 36,00 36.00
877 563,50 92350 36.00 36.00
870 643,50 125,00 36,00 37.00
803 883,50 824.50 36,00 34.00
837 1043,50 723,50 36.00 36.00
893 884,51 425,50 36.00 36.00
133 324,50 924,50 36.00 36
789 564,50 726,00 36,00 37.00
799 863,50 125.00 36.00 37.00
18 963,50 623,50 36,00
738 645,50 923,50 36,00 36,00
8% 485,50 725.00 36,00 35,00
858 88; 325,00 36.00 37.00
894 1043,50 424,00 36.00 37.00
892 1043.00 126,00 37.00 37.00
8 1 923.50 37.00 3%.00
792 1203.00 923,00 37.00 37.00
814 484.00 824,50 37.00 36.00
916 644.00 424,50 37.00 36.00
815 964,00 124,50 37.00 34.00
a1l 882,00 525,00 37.00 37.00
8 5. 925.0 37.00 37.00
887 484.00 425,50 37.00 38.00
840 484,00 625,00 37.00 37.00
877 645.00 724,00 37.00 37.00
879 1045,50 624,50 38.00 36,00
8 1044.50 823,50 38.00 38.00
922 483,50 126,50 38.00 38,
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Fig. 9. Input data for package measurement and the results.
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Table 2. Comparison between SEM data and measure-

ment value
Num| h(mm) | wimm) (h+w(;04*1° A (um) o
1 1037123 | 0.35837 182.65 175.5653 7.0847
2 | 0.36531 | 0.36531 182.655 180.7283 1.9267
3 | 038214 | 0.38016 | 19057 | 177.7721 12.8029
4 | 036828 | 0.37461 | 1857225 | 177.6443 80782
5 | 0.37422 | 0.36432 184,635 174757 9.878
6 | 0.37818 | 0.35838 184.14 169.9807 14.1593
7 | 0.36234 | 036333 | 181.4175 178.164 3.2535
8 | 036927 | 035244 | 1804275 | 173.0548 71727
9 036036 | 0.35937 | 1790825 | 178.2001 17304
10 | 0.36234 | 0.35937 | 180.4275 171.2096 9.2179
11038917 | 037125 ] 190006 | 17289 17213
12 | 0.37521 | 0.38808 | 190.8225 172.3456 18.4769
13 | 0.38313 | 0.37224 | 188.8425 171.2669 17.5756
14 { 036720 | 035937 | 181665 | 17459 5558
15 | 0.36333 | 0.36135 181.17 175.9227 5.2473
16 | 0.35838 | 0.3564 178.695 171.1868 7.5082
17 | 0.36036 | 0.36036 180.18 171.1318 9.0482
18 [ 036432 | 036135 | 18LAITE | 1769137 4508
19 | 036729 [ 0.36234 | 1824075 | 174.729 76753
20 | 0.37917 | 0.3762 188.8425 166.7685 22.074
21 | 0.38115 | 0.37917 190.08 176.5269 13.5531
22 1 037719 | 0.37936 | 183.1375 171.7452 17.3923
23 | 0.38214 | 0.36432 186.615 181.5752 5.0398
24 [ 036433 | 0.35541 | 17993 | 1729154 7.01%
25 | 0.36729 | 0.36036 | 181.9125 177.6088 4,3037
26 | 0.37224 | 0.36135 | 183.3975 178.4158 49817
27 | 036432 | 0.35541 | 170932 | 1704564 0.4761
28 | 0.36531 | 0.36927 183.645 179.9434 3.7016
29 [ 038313 | 0.36927 | 1831 1746628 134472
30 | 0.37719 | 0.37422 | 187.8525 171.4611 16.3914
31 | 0.38115 | 0.37065 187.95 176.0012 11.9488
32 | 03663 { 0.36333 182.408 178.457 3.9506
33 { 0.35739 | 0.35244 177.458 169.654 7.8037
34 | 0.36234 | 0.37125 183.398 177.433 5.9649
35 [ 036234 | 036234 | 18117 177.324 3846
36 | 0.36729 | 0.36234 182.408 170.002 12.4052
37 { 0.37422 | 0.3663 185.13 169.509 15.6206
38 | 0.33214 | 0.36927 187.853 174.76 13.0929
30 | 0.39402 | 0.38214 194.04 171.984 22.056
40 | 0.37917 | 0.38115 190.08 179.787 10.2929
41 | 0.3366 | 0.32373 165.083 174534 94519
42 | 03762 | 0.3663 185,625 176,961 86643
43 | 0.37026 | 0.37026 185.13 174.147 10.9826
44 | 0.36432 { 0.37323 184,388 175.873 85145
45 | 0.35641 | 0.35838 178.698 174358 43395
46 | 0.3762 | 0.36531 185.378 173526 11.8519
47 | 0.38007 | 0.38117 192.56 173.848 18.7121
48 | 0.3762 | 0.37422 187.605 171.672 15.9327
49 | 0.37461 | 0.37461 187.305 176.151 11.1541
50 | 0.36729 | 0.35541 180.675 168.077 12.5982
51 | 0.36333 | 0.36333 181.665 175.74 5.9251
52 | 0.37323 | 0.36333 184.14 173.419 10.721
53 | 0.36828 | 0.36531 183.398 168.667 14.7306
54 | 0.37719 | 0.35739 183.645 179.352 4.2926
55 | 0.37125 | 0.3663 184.388 174.142 10.2452
56 | 0.37818 | 0.36729 186.368 176.323 10,0444
57 | 0.37422 | 0.36927 185.873 175513 10.3591
58 | 0.37818 | 0.37818 189.09 173.201 15.8894
59| 0.37323 | 0.36027 | 185625 | 174,968 106569
60 | 0.36729 | 0.34551 178.2 170.844 7.3562
61 | 0.37521 | 0.38313 189.585 176.69 12.8953
62 | 0.38511 | 0.38308 193.298 176.686 16.6111
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