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Abstract: There are many different types of surface defects on semiconductor Integrated Chips (IC’s) caused by various factors
during manufacturing process, such as Scratch, Flash, Resin bleed, and Melting. These defects must be detected and classified by an
inspection system for productivity improvement and effective process control. Among defects, in particular, Resin bleed and Melting
are the most difficult ones to classify accurately. The brightness value and the shape of Resin bleed and Melting defects are so similar
that normally it is difficult to classify the Resin bleed and Melting. In this paper, we propose a segmenting method and a set of
features for detecting and classifying the Resin bleed and Melting defects.
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Fig. 1. Designed print of QFN package.

(a) Scratch (c) Crack

(e) Melting (HPR

Z1% 2. QFN package W2} thiAl Agh
Fig. 2. Common defects on QFN package surface.
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Table 1. Characteristic of resin bleed and melting,
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Fig. 6. Dimension ROT of QFN package.
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Fig. 7. LF-ROI selected image.
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Fig. 8. Histogram of ROI 1, ROI 2 image in LF-ROL.

00820080

-
» -~
» -
-» L3
> -
- <
| -
- -»

(R R AR N5 Y

(a) Obtained image (b) Thresholded image of inspection

ROI of each lead frame
1% 9. Edge information based thresholding 23}
Fig. 9. Result of edge information based thresholding.
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Fig. 9(a) - Fig. 9(b)

(c) Lead frame edge extracted by
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Fig. 10. Image of extracted candidate defect area.
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Fig. 11. Final defect area image.
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Table 2. List of extracted features.

Sub-block
NO uTypeoc Feature -5 v
1 Area 492 pixel
2 Max. Axis g g9 A5 4ol
3 Min. Axis g 99 "o 2ol
—— Typel —
4 Perimeter d9e] =9
5 Compactness bl
6 Center of Gravity FAFA
7 Mean & Sigma Fhe] HAghd} ZF WY
SubMi
3 Type2 Gary Value of | 123 FHE5FA ol st g
Candidate Defect ["gyps, TR Wz
(F1,2,3)
o | Tooes Defecngrlea Ef [I;Zach Sub- 33 blockel 4] Aa F1
e ock (4y) 3999] Ay iz
(i=1,2,3&j=1,2,3)
6 10 12 14

19 23 24 28 30

H !
H z
H

9 14. 23FH LE-ROL
Fig. 14. Candidate LF-ROIs of defects.
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Table 3. Defects ground truth of QFN package as shown in Fig, 11.
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4 83 15 7 4131 2832 (11.9,14.6}
& 24 8 7 34.74 2122 11027
16 183 17 15 67.21 1964 {15.0,104)
12 126 10 15 5414 1794 179118
14 163 17 11 518 1302 134120
19 98 10 9 4214 1.386 {13.8.8.9)
23 i8 5 3 39.56 3.315 (117,220
24 8 3 1 3773 3.037 {128,222
28 32 4 9 2848 1845 {20,118)
30 11 2 7 359 3.945 {1.9,10.2)
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Fig. 15. Candidate LF-ROI of defects applied with sub-block
Type 2.
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Table 5. Features using sub-block Type 2.
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Mean | Sigma |SubIM| SublS |Sub2M| Sub2S |Sub3M| Sub3S
2 336 105 | 336 | 105 it 0 b 0
4 8398 | 1184 o Y 84.84 | 662 | 8278| 1853
6 265 96 | 265 | 85 0 Y 0 0
10 696 | 1950 | 63.84| 2251 | 7271| 1346 | 8077 | 241
12 7858 | 1823 | 7232 | 1808 | 945 | 889 0 @
14 7937 | 414 | 8065 | 468 | 7BO7| 314 | 8376| 346
13 7122 | 897 { 4 70.85 | 1005 | 7169 | 979

23 284 199 | 284 | 199 0 Y 0 0
24 314 153 | 314 | 153 0 G 0 Y
28 23.6 74 | 238 | 74 0 Y 0 4
30 247 84 247 | B4 ji] 0 0 [y
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1% 16. Sub-bleok Type 38 M-85 AFH LF-ROL
Fig. 16. Candidate LF-ROI of defects with sub-block Type3.
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Table 6. Features using sub-block Type 3.

No. 2 No. 4 No.6 No.0 No.12 No.14
000 6150|9215 |[o1012 |[2 8 2

1019 8 | |00 0 | |115954 || 02356 ||24 6435
o5 |[ooo0]f[oo1z |[o42 ||019 09

—
w

oiocio
oioiw
aio

No.19 No.23 No.24 No.28 No.30
02 9 000 000 000 000
039 24 000 000 28 00 10 00
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(b) Scatter plot of 2 features, Area vs. Ratio.
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Fig. 17. The scatter plots of computed feature.
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Data F
=390 Ss Sw Swf Sw
Area vs. Mean value 8.13e+05 5.69e+04 14.301
Area vs. Ratio 3.59¢e+06 1.22et06 2.938

*Sw: 5 EAA B9 within-class scatter
Se: T B4 H 2] between-class scatter.
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Fig. 18. The 3D scatter plot of Area vs. Mean Value vs. Ratio.
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30 47.27 18.74 | 4727 | 1874 400 100
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