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Experimental Research on Step Cut Process of Silicon Wafer
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(National Engineering Research Center for High Efficiency Grinding, Hunan University, Changsha 410082, China)

ABSTRACT: The work aims to optimize process parameters of silicon wafer dicing and improve dicing quality. A new method
of step cut process was proposed. With a self-developed precision full-automatic dicing machine, influences of such process pa-
rameters as spindle speed, feed speed and cutting depth on processing properties of step cut and traditional single cut were stu-
died by performing single factor experiment. Chipping width, relative kerf width and kerf surface roughness were tested. Cutting
forces were indirectly reflected by measuring the spindle current in the dicing process. Finally, optimization experiment was ap-
plied to step cut process, and the optimum combination of process parameters was obtained. With the increase of dicing depth,
the spindle current increased. Feed speed had slight influence on spindle current. Step cut could effectively reduce the cutting
forces generated during dicing and improve the dicing effects. Step cut test showed that: the relative kerf width increased as
spindle speed increased, and first decreased and then increased as the feed rate increased, the minimum relative kerf width was

1.048 at the feed speed of 15 mm/s and spindle speed of 10 000 r/min; the chipping width decreased as spindle speed increased,
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and increased as feed speed increased, and minimum chipping width was 5.31 pm at the feed speed of 1 mm/s and spindle speed

of 25 000 r/min. Compared with the traditional single cut method, step cut can achieve better dicing effects, reduce chipping

width, the relative kerf width and micro-cracks to a certain degree, and improve cutting quality.

KEY WORDS: silicon wafer; single cut; step cut; chipping; relative kerf width; cutting force; dicing quality
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Tab.1 Specifications of the dicing blade

Parameter Parameter values
Bond type Resin bond
Diamond grit/um 8~10
Blade exposure/mm 3
Outer diameter/mm 77
Blade thickness/um 150
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Tab.2 Process parameters

Parameter values

1.0, 2.0, 2.5

Parameter

Spindle speed n/(107* r-min™")

Feed rate v/(mm-s™") 1. 5,10, 15,20

Dicing depth a/mm 0.1, 0.3, 0.5
Dicing method Step cut and single cut

Cooling method Water-cooling (1.5 L/min)
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Fig.5 Influence of feed rate on spindle current
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