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Development of Solder Sphere Manufacturing Equipment Controller
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Fig. 3 Schematic Structure of a Solder Ball Generator
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Main controller
Table 1. Ball size and Frequency Relationship
Vision RS232C | Function
Orifice Ball
Board PC Generator ] Frequency i Reference
size volt size
* (Hz) (Hz/ym)
T (um) (um)
Amplifier 250 30 1175 ~ 450 ~ 6
Camera v ' 1757 355
. 533 ~
Excitor 300 3.5 ]986 ~ 2000 10
427
Frequency, l 350 | 3as | 0T |0~ 5
Amplitute 1580 482
Piston 1266 ~ 585 ~
400 4.1 5
1519 537
Fig. 5 Structure of the Controller for a Solder Ball
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Fig. 6 Typical image of a ball and Monitor Display of
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Table 2. Yield of the Ball Produced by Automatic Control

. . . . o Over size | Under size
classificati Sieving Twin Ball | Elliptic Ball Total
Ball Ball
Input(QTY) 352 340 332 328 319 352
Output(QTY) 340 332 328 319 248 248
Yield(%) 96.6 97.6 98.8 97.3 711 70.5
Table 3. Mean Roundness and CPK of Balls
Before Sorting After Sorting
Mean(mm) 0.7608 0.7607
Standard Deviation 0.0051 0.0042
Cp 1.66 2.02
Cpk 1.58 1.91
Mean Roundness 0.0075 0.0076
* Cp : Process Capability; CpK: Cp index
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