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Ultra-precision Singulation of Micro BGA using Multi Blade
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ABSTRACT

Singulation is a process that cutting for separating a chip individually after finishing packaging process(micro
BGA etc.). For shortening the process of singulation, we proposed the singulation using multi-blade. This paper
introduced a method of multi-blade singulation and investigated a result of application and problems. The efficiency
of singulation process was improved five times better than the single-blade by the singulation using Multi-blade.
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Fig. 1 BGA Packaging (175X40 mm)
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Table 1 Spec of singulation device

. Ball bearing |Output :

Spindle

20,000 [rpm} [max 3.0 [kW]

X-Axis 800 [mm]

Y-Axis 220 [mm]
Usable Length -

Z-Axis 100 [mm}

0 -Axis 180 degree

Y-Axis 2/200 [tm/mm]
Accuracy -

Z-Axis 5/100 [tm/mm]
Cutting Speed | X-Axis 0.1~200 [mm/sec]
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Fig. 2 Muilti-Blade for Singulation of X-axis
(6 Pieces of Blade)

Fig. 3 Multi-Blade for Singulation of Y-axis
(5 Pieces of Blade)



Fig. 4 Chucking Table for Multi-Blade Singulation
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Fig. 5 Dual Spindle for Multi-Blade Singulation
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Fig. 6 Photograph of X-axis Singulation

—@-- Cycle time of singulation (Single-blade)
—A— Cycle time of singulation (Multi-blade)
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Fig. 8 Cycle time of singulation
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Fig. 10 Section of cutting {CCD camera, < 100)
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