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A New Approach to Reduce Geometric Error in FIB Fabrication of Micro Structures
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ABSTRACT

. L.
Focused lon Beam machining is an attractive approach to produce nano-scal€ 3D structures. However, like other beam-

based manufacturing processes, the redeposition of the sputtered material during the machining deteriorates the geometric

accuracy of ion beam machining. In this research a new approach to reduce the geometric error in FIB machining is

introduced. The observed redeposition phenomena have been compared with existing theoretical model. Although the

redeposition effect has good repeatability the prediction of exact amount of geometric error in ion beam machining is difficult

Therefore, proposed method utilizes process control approach. Developed algorithm measures the redeposition amount after

every production cycle and modifies next process plan. The method has been implemented to a real FIB machine and the

experimental results demonstrated considerable improvement of five micrometer-sized pocket machining.
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Fig. 1 Modeling of the redeposition*
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Fig. 3 Image processing for measurement
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Fig. 4 Geometric error compensation method
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Fig. 5 Focused ion beam equipment
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En,N Sl te,,tete,y = Z € ) Table 1 Experiment conditions
! Condition Value
E.nS e AN x5 BE o] BAW Substrate Silicon (100)
FAEALel H wE B F oe,9 @ol sy Beamsize (m) 100
Q2 By Uz Sojon nEBe "WaEn s F Beam current (pA) 1318
AAEoR BE Bxo ey ") Dwell time (msec) 3
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Fig. 6 Cross section of pocket (607 tilted view)
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Fig. 7 Geometric error improvement w.r.t. iteration
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