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Research of MEMS micro ion source using ion liquid
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We succeeded a fabrication of focused micro ion source array using micromachining
technologies. Our micro ion source has below than 50 nm in tip radius, 50 um in emitter radius, and 150 u
m in emitter height. Twenty five §5x5) micro ion sources were fabricated by butch processing in the area 4
mm2. Micro ion beam of ion liquid (EMIM-BF4) was confirmed. By using Quadra pole mass spectroscopy, it is
shown that our micro ion beam etches Si substrate reactively.



MEMS(Micro Electro Mechanical
Systems)

LSI
MEMS

MEMS

MEMS
(Electron

Cyclotron Resonance)

Si

Si



200 T
< i Threshold
< 150t I Voltage: I
5 1 13KV
3 100p i J
5 ! [ ]
o 1
5 50 :
o i

0 0.5 1 1.5 2 2.5 3
Input Voltage [kV]

2
MEMS
Sliinm » l without Si
3 :[PL 3
> 1! 1
gL R
5004 m 25(5X5) 9]
C
50nm 50u m 150 m : — JI.LI.I..I.lJu_l_._..LA
0 50 100 150 200
Mass number
@)
Slin g & : with Si
s
1 1 <
c|t--------- !
2
£
I L N L Il l... A I_ N
0 50 100 150 200
([EMIM]-[BF4]) Mass number
(b)
3
Si SiF4
0
2
1) Ryo Yoshida, Motoaki Hara,

Hiroyuki Oguchi, Tatsuya Suzuki,

and Hiroki Kuwano, Cconcurrent

reactive ion etching employing

micromachined ionic liquid ion



2)

source array, Proc. IEEE MEMS
Conference 2014, San Francisco,
USA, 2014.1.26-2014.1.30.

Tatsuya Suzuki, Motoaki Hara,
Hiroyuki Oguchi, and Hiroki Kuwano,
lonic-liquid micro ion source array for
flexible concurrent MEMS process,
Proc. IEEE MEMS Conference
2013,

2013.1.20-2013.1.24.

Taipei, Taiwan,

2013-092614
25 4 25

http://ww.nanosys.mech.tohoku.ac. jp/re

search/research.html

@
Hiroki, Kuwano
50361118
@
Motoaki, Hara
00417966
©)



