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Micro drilling of multi-layer PCB
with the use of ultrasonic vibration

S. H. Jang, S. K. Lee(K-JIST), J. R. Won, S. W. Lee, H. Z. Choi(Kitech)

ABSTRACT

Multi-layer printed circuit board(PCB) is being used widely for the product with relatively complex circuits such as TV,
VTR and FAX. With the rapid enlargement of electronic and IT industry, the hole machining technology on multi-layer PCB

is increasingly required to improve. Thus, the micro drilling with ultrasonic vibration can be a good method for hole

machining. Unlike conventional drilling, ultrasonic vibration applied drilling introduces less wear and fracture of not only
tool but also internal surface of workpiece due to little cutting resistance ,thus, machinability can be improved. The
experiment is conducted through the comparison between the results of conventional drilling and ultrasonic micro drilling as
well as among each results by the variation according to not only feed rate of drill but also amplitude and frequency of
ultrasonic vibration. The multi-layer PCB consists of 6 layers and ¢ 0.3 diameter drill was used. As a result, it was found
that the state of internal surfaces of holes on multiple layer PCBs is improved by the application of ultrasonic vibration.
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Fig 2. The fixing Zig for multi-layer PCB
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Fig. 3 External view of Ultraprecision Micro-form
Generating Machine

Table 1. The specification of Ultraprecision Micro-form
Generating Machine

Resolution X, Y 0.25
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Table 2. Experimental conditions

(1m) z 0.35

. . Brushless motor
Main Spindle oy
with air spindle

Drill diameter 003
Feed rate (1m/s) 1500,2000,2500,
Rotational 30000
speed(rpm)
Amplitude of UL, 0.5,1,1.5,2,2.5,3
vibraiton(m)
Frequency (kHz) 20, 40
Multi-layer PCB 1.6mm , 6 layers

Max. Rotational Speed
ax. Rotational Spee 40,000
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Fig. 4 Ultrasonic Vibration table
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Fig. 6 The photographs of the internal surfaces of micro
holes (LSM)
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Fig. 7 The internal surface roughness of holes
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Fig. 8 The photograph of the internal surfaces of micro
holes (SEM)
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