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Abstract

This paper focuses on proposing a genetic algorithm-based maximum entropy double-threshold
segmentation algorithm for plastic-encapsulated chip defects to identify, segment and extract chip
defects. Plastic encapsulation refers to wrapping and sealing the lead frame supporting the inte-
grated chip, the integrated chip, and the bonding wire with a plastic encapsulation material, so as
to provide protection and heat insulation for the integrated chip. Since the plastic packaging is a
non-hermetic package, various defects are prone to occur in the plastic packaging process, which
reduces the reliability of the chip. Quality inspection of plastic-encapsulated chips can prevent
defective chips from entering the next production process. The traditional image defect threshold
segmentation method is not ideal for its welding layer image defect segmentation. After analyzing
the gray height map of the defect ultrasonic image itself and its own characteristics, a maximum
entropy double threshold segmentation method based on genetic algorithm is proposed. For im-
age segmentation, the maximum entropy combines the robustness, parallelism, and high efficien-
cy of the genetic algorithm, and it can segment the details of the defect very well, which is obviously
better than the traditional algorithm.
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Figure 1. Defect image original
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Figure 2. Defect image after median filtering
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Figure 3. Image segmentation by maximum between-class variance
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Figure 4. Genetic algorithm flowchart
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Figure 5. Image grayscale histogram
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Figure 6. Image grayscale heightmap
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Figure 7. Original defect image before segmentation
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Figure 9. The final defect segmented image
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Figure 10. Schematic diagram of the connected area
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Figure 11. Defect marker map
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Table 1. Defect characteristic parameters
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Table 2. Mark the specific parameters of the defect
F 2. RICERIBRESH

B i Jil K Y B KRk AARR x AR
1 264 79.0450 0.5301 1.9493 11.3788 119.7121
2 12 10.5690 1.3500 1.4639 36.1667 158.1667
3 250 142.0960 0.1556 3.8609 60.3960 213.2720
4 16 11.3960 1.5428 1 90.5000 98.5000
5 36 21.5020 0.9785 1.5362 100.6111 56.1667
6 48 23.7680 1.0677 1 126.5000 196.5000
7 56 27.6880 0.9179 1.6007 145.7857 77.6429
8 112 42.5410 0.7777 1.7123 229 124.4286
9 580 158.4540 0.2903 1.6706 245.3483 82.3966
10 8 7.4760 1.7987 2 239.5000 44.5000
11 192 51.2080 0.9201 1.2035 363.0417 42.5417
12 28 17.5820 1.1382 1.0688 374.9286 35.5000
13 88 347010 0.9184 1.4937 376.7727 137.9545
14 280 72.2470 0.6741 1.3643 413.7286 126.1857
15 108 50.3810 0.5347 1.9288 427.4259 150.9815
16 16 11.3960 1.5482 1 440.5000 10.5000
17 20 14.4890 1.1972 1.5530 452.3000 155.1000
18 132 64.4070 0.3999 1.2304 543.4394 11.1364
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