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Abstract: The micro-arrayed beam blanker is essential for the multi-beam electron beam lithography sys-
tem, enabling the rapid exposure of complex graphics by controlling the electron beam's opening and clos-
ing. In this study, a 3X 3 micro-arrayed beam blanker was designed and fabricated, followed by an experi-
ment on multi-beam electron beam deflection. Based on prior optimization, the structural design and
MEMS-based processing technology were developed, resulting in successful fabrication of the beam blank-
er. A controller capable of independently managing the multi-beam was then created and connected to the
beam blanker to validate its deflection speed and functionality. The deflection experiment conducted on a

multi-beam test platform examined crosstalk effects. Results indicate that the controller’s deflection speed
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reaches 43.5 MHz, exceeding the design target of 10 MHz. The beam blanker independently opens and

closes the electron beam, with a deflection range of 25-30 pm, which is below the predicted 43.29 pm.

Crosstalk levels were all under 3%. While the designed micro-arrayed beam blanker effectively controls

the multi-beam electron beam, further optimization is needed for deflection accuracy and processing tech-

nology.

Key words: electron beam lithography; arrayed beam blanker; multi-beam electron beam; crosstalk; de-

flection speed
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Fig.1 Schematic drawing of multi-beam electron optical

system
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Fig.2 Working principle of arrayed beam blanker
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Fig.3 Design of micro-arrayed beam blanker
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Fig.4 Critical dimensions of arrayed beam blanker
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Fig. 5 Fabrication flow chart of arrayed beam blanker
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Tab.1 Experimental results of rise and fall time of ar-

rayed beam blanker
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Tab.2 Calculation result of deflection distance of arrayed beam blanker (pm)
PALE RS 1-2 fi] B 2-3 1] B 4-5 [a i 5-6 Ji B 7-8 il B 8-9 [4] i
WA 7 & 132. 94 133.98 133. 84 130. 67 131.57 130.08
151 % 107.03 135. 57 133.83 131.63 130. 76 131.24
25 s 163.79 108. 09 134.37 130. 26 131.05 131. 69
35 M 131.19 161. 84 134.02 131.79 130.05 132.10
45 i s 129.63 132.79 105. 70 132.43 129.51 130. 96
55 i iz 133. 40 131.62 163. 45 102. 99 130. 24 130.73
REZE 132. 50 135. 20 133.58 160. 36 129. 40 132. 04
75 i 133. 14 134. 14 133.76 129. 52 104.75 132. 48
85 i iz 132. 69 134.43 134.08 130. 38 154.13 107.91
95 i 132.95 135.07 133. 64 130.93 130.75 160. 79
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Tab.3 Deviation calculation result of deflection distance of arrayed beam blanker (pm)
I i 5 1-2 Ji] 2-3 [A] 4-5[a) 5-6 [ # 7-8 [ Jf 8-9 [
15w ¥% —25.91 1.60 —0.02 0.95 —0.82 1.16
275 fm &% 30. 85 —25.89 0.53 —0.42 —0.53 1.61
35 P &% —1.75 27.87 0.18 1.11 —1.53 2.03
455 i e —3.31 —1.19 —28.15 1.75 —2.06 0.88
55 i 0.46 —2.36 29. 60 —27.68 —1.34 0.65
CREEE —0.45 1.22 —0.26 29.69 —2.17 1.97
75 i 0.20 0.17 —0.08 —1.16 —26.82 2.40
85 it —0.25 0.45 0.23 —0.29 22.55 —22.17
CREEE 0.01 1.09 —0.20 0.26 —0.82 30.72
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