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Development of multi-focused ion beams for highly functional nano-dimension free
processing
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We propose and develop successfully micromachined multi-ion sources for
Focused lon Beam (FIB) integrated microfluidic channels on Si substrate by means of MEMS technology.
The multi-IS was consisted of an array of micro-emitters surrounded by microfluidic channels
connecting with ion liquid pool. A matrix of 10 x 10 micro-emitters in which each emitter was
surrounded by four-segmented annular microfluidic channels of 10 py m in width were fabricated. The
ion emission evaluation confirmed that the fabricated ion source using EMIM-BF4 ion liquid was able
to operate a wide range of applied voltage from 4.7 kV to 6 kV. The maximum etching yield of 17
atoms per ion was achieved. The matrix of etching dimples with minimum diameter of 1 p m on the Si
targgt proved the ion emission from the prototype FIB with the multi-ion sources without any
residue.
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(i) Si wafer with 3 pm (iii) Glass wet etching
SiO, thickness in HF 49%

(i) Etching Si to form (iv) Glass sand blasting
micro-channels to finish the reservoir
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TEMPAX reservoir etching
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