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A Monolithic Piezoelectric-Driven Flexure-Hinge Nanopositioner integrated
with Multiple Lens

A tx - PR Gen 0 A Tx - HGTer - 0] BT B S
Wook-Bae Kim, Jin Su Kim, Myoung-Ho Shin, Young Hun Jeong, Jong Hang Lee, and
Ceol Woo Park

B Ao e T =AY 7] A Al A

1. E ZeA $1%|(flexure hinge) 7|Whe] 44 HIa+x
22311}, Fig. 1o 2 78S Uehiict 3 &

ot e
ol

) ) 5 g A TF-zo) X uk HEo] Hjo| A ofthe] 2719 HH
249 ANAAE, EE PEAEAE AAE - ; 5 Zeln
Uﬂﬂa—%ﬁr d%;i fﬁf}xqo] 71%‘00] iﬁgﬂb 45 e e e R rew e
7} ‘éhif =3 MEMg 111_'u1]-—0]_:’_i/\]£1€ﬂ 7ol R Seh Ak el 9% el
Do) Yo} WA, GEAAERY A, vpojo, 1 S0 BASAT AHste] 5, 0Ee TeueE
WlE A, 2AUAE, oA Rk ol ap TR W, guel ATeE 5, Wl FEUs)

A

oL
i

. o W WAZENE A =5 /5, = bla
AT A= 2.460] T Fig. 29+ Awgh

gol Z7b 3 ik, alZEe] YAAREN} P
8717100 A= axel 9444 2 FEE F

Ho 3 oz nE
i)
A

ZA3sHoptical coupling), ZAAo]m]A]  7)X(image EAAS wgoR d= TUMUe A
stabilizing), FF Aol FA(tracking) =+ 4 Ae] Jaolt). &Fo| AT wo] ke obA Azt
AHfocusing) Sol wr=A] B} V@ o=
A719] s Fdd 2agskeE dgEvbEeT 84 > Coupter “f;_,
24 AAFE7IY d7-5719F 2ol MEMS 7] / /
719k s Aol AY, At AAA S o] & S
gk FEle] FE o]&yal k. ey W= Lever ,:' acluator '_.-"
I ]

FE7) S FSahG Oee) JA 9T BEA
o= A olopsin] Lo AL Y AeE

7IRke] glands] 4ol AeAow gHT
ATIIAE vola FAALUAS] RRHE E =
olal AxWS TEshA staal d=eh AT ® Flexure-hinge a”
(flexure mechanism)7b @ A 524 YA $HA]7]
12} Gl AP o R o = HFoolHE Fig. 1 Schematic of the inner actuation method for the
A2t 1 TS FUFEIT) parallelogram four-bar linkage mechanism.
2 optical lenses (@3mm)
2= UHE L XM 47 e hinge

t sl As)g, SR Sek AR AT [iezosctuation
E-mail : wkim@kpu.ac.kr
Tel : 031-8041-0430, Fax : 031-8041-0439
b ARk Z| AR A TS )

s SN 7| th Skl 7] A58t Fig. 2 Schematic of monolithic nanopositioner with lenses.

-460-



FAs = AZHF A=E A ISITh
A R AFE FE P RA 2]
m, Y42 0.5 mm=z AASAY. A A7)+
32 mm x 25 mm x 2.5 mmo]y A= d= W F
ZE gt 24 183te] COC (Cyclo-oelfin
copolymer, Topas 5013)& AMg3&l9iv) dz:=
plano—convex¥ &2 A7 3 mm, 7HAYE 3.24
mme|th. @74 EHEA AR 3 o] &
geof] Blgl] WA FEHFEEF S/ w5l
H3) 5~10 #f 7] Wil 22 Jow & WHS

mlm Ll

=

¢

$ea 4 9o,
PanAe s e Ax Tz Wi 24

S B A RBLLANE BAsk
Fig, 3 1 Nof ol 128 ol S o
Epdtk 1lah go) Aol FP Sl Hrjs
ol wAsta glov] A=} fxshe Ao
Haadtel Wels As BYs SANL % &
St #14] o] o]=27)714 Hr) ¢ 8.5 N9
o2 677 ime] WIS TR 5 e,

=

Fig. 3 Stress distribution of the nanopositioner structure for a
driving force of 1 N
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Fig. 4 Injection molded monolithic lens posioner
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(b) Stepwise motion with a stepsize of 100 nm
Fig. 5 Experimental results on the motion of the lens positioner
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