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Abstract

Recently mobile phone camera become generally spread, it is required to develop high resolution, multi-
functional camera module for obtaining high image quality. To satisfy this demand, number of pixels has been
increased and pixel size decreased in small mobile phone cameras. As a result, image quality is seriously dropped
by blur phenomena. Especially when hand tremble is occurred, image quality is dropped by camera shake.
Therefore, to obtain high quality image, it is necessary to compensate user’s hand tremble. In this paper, we propose
voice coil actuator for compensating hand tremble, which can apply optical image stabilization (OIS) system.
Sensitivity analysis and size optimization are performed to obtain high driving force. Finally, it is confirmed that

the optimized electromagnetic circuit can be applied in OIS system.

Key Words :  Optical image stabilization (OIS), electromagnetic actuator, sensitivity analysis, size
optimization
Optical Image Stabilization(O1S)2] Al 7tX| HHS =
1. M 2 22EC} 0l XEo=Z 0l wWAMs= 0|0|X|
N E MIIH2RE =22 HUsHMEE S 285
ADLE ZS HIXS ChYst SF/S {FHE 717 = 4gAel g AN Ydstes s 2d5
So 2@ 2 FHet VIS AA 4¥Ee 7| QEto HE BES J|TH2E 0|SAY e F
ddsstof thet 277t ﬁl#oHH SHEL AL Aol yiHoZ SHA S2 A= IS 0|SA
ojof met sLeh EAFH WM Z=Oh 10 otd 3 Zo| YAl E HRE HAHRN & HEYOS
o o|n[X|E iEEUI flet AE0| MAEAD Z Qs st =ME Ed5te OIS Y4 sE X
Sget 3719 dAMo of B2 Hds 7] st 25t%¥ 1, M= 59 &L AKNES 0|SAF|7] 2
of HAol 37[“ g8 &0 =4 =HUCH o2 ¢l ot HXZ|A HF00|HE 7SR [1,2,3].
of O[B[X| EAF Al ALEXtS & EEH2ZE Qe & = AF0M= JIEO HetEl A0 0[E 2

Sto 2 o|o|X|e 2tE Mot o] L SHICE
0|2 sfi&str| ?let YH=2 A Digital Image
Stabilization (DIS), Electronic Image Stabilization (EIS),

T odAMcHEtm A S E Dt
E-mail : pnch@yonsei.ac.kr

Ral

7l 32§ 2t 19ds2E “74I3P7| 2 5h0d
JbX ZEfSl ®ALY| S| =20 o et ﬁﬁ% o

Ch. 8X2] =2lz2s & dAMel AX[o whet
sdol 2 dAMIE RAX[E
£ HAMIE Axet &

4
5

W e po ok
0 X 2 10 4n A

S WolM 2o =2 T
o A2l 29| £
1]

TEL : (02)2123-4677 HA HeEE8 MEISIH HES

* ) el ﬁ r 47%7“ SHSCt FHEXC2 NE3t

o iMchEtm (A S st x5 =2 mokstoict
= [ A

HEXEAAHSHE =2 F/H 73 M 25,2011 92

75



k>
8
o
0z
Rl
mujn

2. H=FojolEe 4= M

21 OIS 73 &4l

Auto Focusing (AF) 7|S0| =ZgE 0IS #+X
Fig. 1 2t Z0] A A =E O|SA7|l= L2t M
ME O|SAZI= HAO| ACH A H HAZ A
WZOO|E 7t &A= H{HEES O|SAIZ|LL a4
Z™st7| ot M=E FIHE 4R Ol
FO|0HE Solfl & HES 2dsle A2z &
REO| FIiet ®AH & d=2o HZO| E7tulst
8O|otX| It F HM HAE2 AF HFO0[H It @
= HiEE O|ZAIZ| OIS HFOo|E = HMME
O|sAIZIE A2E HA9 HEE 4 &= AU
Ol UXLE MAMo o]F Al Ldst= ol
2857 /st AAHOl FIHE 2 FECE Al
M= AF HFO|0|HHE Sof MME S0l
OIS HFO|0|HE Soff = HHS 20z Y
Aoz o A HAl MM tFHo =HMAEES
ZEA EICH DX 22 AF HF00[EH 2t OIS
WZOOIHE ZF A= HEE olsAI|= A2
Z M7 DFEOf Al AEE HX L Y
T LHOIA AF HZF0|0[E{ 2t OIS U =0i0[H A
Asffofgt st= Of2{Z0| ULt & AFOoM= Ul
Hf HAS HESHH AF0|0|EHS HAE Y

SFRA L

rr

P

’

o 0F
o <
>

o)t
M @ 1o 12

H'Fﬂl

mn rir

22 HXP| =2

Figure 2 2 =2 MAMQl X0 E

of MXH7| 32E HO{FCH HA =2 M
of MO fIXITH WA

SRR ™
oM Ll 5t
SKA oIt Ul
JtExteElof & M =
et =M82 st b 2ot
AASt= A0l JhsSHX|E 2
239 JtEXtEo AR5t wfZof
of Q2lsfA & MM Hzb 7t
Figure 3 2 t=72| LHOIA 25t

LR

[Lens Barrel]

H NN
>

|'E|
T OTIN RO

0x K 2 me J

!

=1
=
i
—

S
=

> An
rt
=
of
1z

mo Mo rlo = ¥ © x
x
1o

=

x

N

08

41
A 40 nk R
i 1z I¥ ne ne
D N2

N
Iz -

[Lens Barrel] [Lens Barrel]

Fig. 1 OIS mechanism with the AF actuator
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Fig. 2 Two case of electromagnetic circuit with
hall sensor
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Table 1 Determination of design variables

. Design
Unit Variables value
Edae hall mm Coil_yoke_hole_x 0.4
ge ha mm Coil_yoke_hole_y 4
sensor ’
mm Coil_yoke y 7.95
Center hall mm Coil y 0.7
center mm Coil_yoke_hole_x 0.9

Coil_Yoke Coil Resistance

Electromagnetic

Simulations

Fig. 4 Schematic Design process
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Fig. 5
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(b) Main effect plot for center hall sensor model

Fig. 6 Moving part of proposed actuator
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Table 2 Optimized design variables for optimization

. Design
Unit Variables Value
Edue hall mm Coil_yoke hole_x 0.4
ge ha mm Coil_yoke hole_y 4
sensor ’
mm Coil_yoke_ y 7.95
Center hall mm Coil y 0.7
center mm Coil_yoke_hole_x 0.9

Table 3 Optimized design variables for optimization

. Design
Unit Variak?les value
mm Coil _t 1.2
Edge hall mm Coil_y 5.7
sensor mm Coil_yoke_x 2.5
mm Coil_x 2.5
mm Coil_x 2.1
mm Coil _t 0.4
Ce:;ﬁ;ef;all mm Coil_yoke x 21
mm Coil_yoke y 7.8
mm Coil_yoke_hole_y 6.8
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Fig. 7 Optimization algorithm
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(b) Optimization result for center hall sensor model
Fig. 8 Optimization result
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