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A Study on Machining Characteristics of the Ultraprecision Singualtion
of Chip Size Package(CSP)

Sung-Chul Kim*, Eun-Sang Lee"

I[ Abstract I[

Recently, the miniature of electric products such as notebook, cellular-phone etc. is apparently appeared, due to the smaller
size of the semiconductor chips. As the size of chip gets smaller, the circuit could be easily damaged by the slightest
influence, therefore it is important to investigate the machining quality of « BGA. This paper deals with machining characteristics
of the 1 BGA singulation. The relationships between the singulation force and machining quality of the 12 BGA singulation
are investigated. It is confirmed that machining quality improves as the singulation force decreases.
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Fig. 1 Structure of chip size package
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(a) Experimental machine (b) Singulation process

Fig. 3 Photographs of experimental system
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v : blade speed v : workpiece feed rate

D : blade diameter
F, : normal singulatin force

a : depth of cut

F, : tangential singulatin force

F; : Z direction singulatin force
F;. : X direction singulatin force
F, : resultant force of F; and F;

Fig. 4 Schematic diagram of experimental system
including cutting force
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Table 1 Experimental equipment and condition

Experiment Automatic Sawing System
Machine APS-200A
 Singulati Ring Type, Metal Bond,
: U’S e Shpae: 58 OD, 40 ID,
L 0.32 t (mm) (Disco.co)
‘Workpiece 2 BGA (t=1.8mm)
e Singulation Direction : Down Cut
~Singulation Feed Rate : 7~ 13 mm/s
Congition Blade Speed : 10000~ 18000rpm
S Depth of Cut : 1.0 mm
Tool .
: o Kistler 9272
Tool
P STM-MIJS2 (Olympus
Microscope )
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g. 5 Relationship between feed rate and normal
singulation force
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Fig. 7 Relationship between blade speed and normal
singulation force
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Fig. 6 Relationship between feed rate and tangential
singulation force
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Fig. 8 Relationship between blade speed and tangential
singulation force
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Fig. 9 Optical photographs of x BGA singulation for
different blade speed (feed rate = 11 mm/s)
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