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Solder Paste Inspection of PCB using Laser Sensor
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Abstract © In this paper, 2D and 3D inspection algorithm for printed solder on PCB is introduced. The
aim of inspection is the detection of error such as rich solder, poor solder and missing solder. For

inspection, laser distance sensor is used. For 2D inspection, laser image that is created by
normalizing laser data between O and 255 are used. Reference lmage is made using gerber file.
Image processing algorithm is used for 2D inspection. By adding thickness of metal stencil to laser

image, volume for solder can be calculated and 3D inspection is carried out,
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Table 1. Error Result in SMT In-Line System
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19 1. Test Plate
Fig. 1. Test Plate
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Fig. 2. Inspection Algorithm for Solder Paste
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Fig. 3. Reference Data for Test Plate
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Fig. 4. Mapping to Gray-Level
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(a) Mapping Image
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Fig. 5. Reference Image for Test Plate
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Fig. 6. Laser Data and Reference Data
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Fig. 7. Laser Image for Test Plate
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Fig. 8. Solder Image
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Table 2. Width, Height, Area and Tolerance error
for Reference Image and Laser Image
R
w ) A A
(mm) | mm) | mm ?) | tmm) | (mm) | (mm D} (mm

65 | 435 | 28275 | 45 | 435 | 19575 |141.3750] 4
56 | 435 | 23925 | 55 | 435 | 239.95 |119.6250]4
55 | 435 | 23825 | 35 | 435 | 15225 (119625014
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Fig. 9. Reference Data 3D Image
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Fig. 10. Laser Data 3D Image
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Table 3. Reference Data Laser Data Volume

Laser Data

H ” \'% H A v
(mmy | (mm?) [mm | mm) | mm?| nm
5 28275 | 141375 5 | 1975 | 97875
4 239.25 | 957 4 | 23925 957
3 23925 | 71775 | 3 | 15225 | 48675
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Table 4. Tolerance error and Volume Inspection

5 2 Q)
H seeawy |V .
(mm) (mm*) {mm*?) -
5 11405.268 ~ 1422.2331 97875 Ay
4 949.822 ~ 964.178 957 e
3 710573 ~ 724928 | 456.75 A
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Table 5. Spec for Laser Sensor

Types Mb/Laser sensor M5L/200
Range(mm) £100
Reference Distance(mm) 340
Linearlty error(um) 600
Resolution{Noise)(im) 60
Spot Diameter(mm) 2
Sample Frequency 40kHz
Analog
Voltage +10VDC
Qutput
Power Supply +24VDC/200mA
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Fig. 11. Experimental Equipment
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