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ABSTRACT

We report the new design of a miniature electromagnetic actuator for probe-based data storage with anti-
vibration mechanism. The actuator consists of a media substrate, silicon frame, 2 pairs of magnets, a spacer, and
a printed circuit board (PCB). The total area of the device is 11.2 x 11.2 mm? while the data recording area is 7.4
x 7.4 mm’. A net momentum free structure was included for high vibration resistance. The simulation shows
that the lateral vibration can be reduced to below 100 nm for 1 G acceleration if the counter mass is adjusted
with 1% difference. The peak power for + 50 um displacement is below 50 mW for a actuator with a resonance

at 200 Hz.
1. ME
Fod ARIAZZIAA aH5 gle d&%
AR AZ 715 TH5t7] A8 A AR
o A= A st=vzae] £Fsr} o] Fof
An Qev 74 o &% 7 FA7 A%
go] ojojd F IS Ad M ¢JEol A7
Ha 7] WEdl olg SE37] AT At F9
SR B Ve o4 AERAZZAN} aF

H3 ok IBM olME “Millipede”ets o]l& 2
Ev vt a3dg gAste HAE AT
olE[l] olytel = diute] HJjMETY BT W
F& xHstod HEE JFs= W23 F
Act FIE ARAZGZAE wE VS, &
g T35 8 A, o9 sje @

N

TAAREQTY Grguol A A TAE
E-mail : leeki@keti.re.kr
TEL: (031)789-7374 FAX: (031)789-7389
TARREAT YA R yxdFAlY
" gAY sta g8t

N
Ral

h=s)
==

Aol F-Ealof e B3E ojAdoR
24 A% wiAle FdE 492 Ay
Aol wpgAsitt. wetx olg AT
ozt FF7I U AF= ARAH

B he
B Lol

o
2
Al
-

SE 2 oft 2 I ot rfr gk

9o g ARl gk et Fis 7))
a75E W3 T2 Fads) 99 ¢
$ TE2E EQY A4, 22 A |
Z7kz Qs AA A gu] WA wgol

Aol ek
FojHE o
S

!
= WAt
b

oft 54 g rlo 1o o X

58S 59 oA
Lo

=
Bolmz} gt}

21 FEIN FE

TE571E 29 1 3 Zo] AgE SOl 7|#E
0|4 7hEste] A wjA Z)ed FERE 2
& e 7ERe 19 ojdd PCB & 744

195



o, d2lE 7EFY 49 S01 71w &z Fol
A% wiA 718 9EL sho] ol delg Fol
TEHE olfr FERde nFHYH 2xys
TEHF A 20 A doenm dre X Y

%€ 47 75 -Aff} ApA el Hase] o

PCB dle 9% 2Ygol dAH glo] dF A}
A AEE ﬁ’«‘%%l F AEF Ho] g},

a9 2 & B FE79 Huxdd 7 9 A
Aol 3% Wgor SAY AS A=Y FrE
A8 A wjA 7ol nAHE 4% ThYge
ek g weke g gAolA Ho

TE7 A4 A= 112 mm x 11.2 mm x
0.8 mm ol8 2 7} 718 4499 WAL 74
mm X 7.4 mm & u}Zg®E 9zt Zyea Xy &g
€ #% ojF 72E Adstd 2% J]E 9o
2 Aol 7M. delv2l HFAE 0.4 mm,
A% vjA 71ge FAE 0.05 mm o}

2.2 7E EA

Y &9 A% A viA sige fE Fo]
16.2 mg 22 YA 54 0.4 mm ¢ SmCo A4
of o] &5 4 T2/ FEEY oy A
Fa4 200 Hz & 78317 Hsﬂﬁ“ 50 um ¥
Aol ok 2.6 mN & TEHo] Hasdly 4 F F
%% PCB & A% 399 &7 39 "‘Wﬁa
49.3 mW, 78 AHgS 0.23 V olt}, ojd ¢

[FFE/- 1G9 23 888 X, Y Wik A
1% 2z #alo] dis]l ¢ 100 nm o}3}, Z 93
A= 4% Hato] @Al < 100 nm
4 Ago] H4sUEE FEM & B8 ¢
=3

a2

e

°$L@%m
e

Fig. 1 schematic of the actuator

Fig. 2 front view of the silicon frame
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