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Robust Design of Lens Actuator (2nd Report)

- Realization of a Basic Function by Streamlining Coupled Simulation for Multiple Physical Field —
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In the first stage of the robust design of lens actuators, LFENDBRETE ) 1T1E, BRREET T Z2ZE L Tk
previous practice has been to evaluate each subsystem inde- Wiz, HEERET & v ) FERIER OB THYED B o 72,
pendently. For more efficient research, in this study it was de- BAFERII D BAMIFATE D BLFE Tk e A 7 L 2 Z 8 L 7257
cided to evaluate the generic function of the total system. As a liEDHAETEIE, SEIEFRCATLAZTFHD L
system generally involves multiple physical fields, a CAE evalu- TGt %2 5 2 EDITE B ORI L)Y S,
ation of the total system requires coupled simulations. The Z0ODTHELELT, KRTEVVY ATV F21—%
electromagnetic actuator systems used in lens actuators have BIROBGET 21T D DI, BRMBIEES & fhdE % o
a structural field and a magnetic field, requiring a coupling THEZLDTIERL, &R AT L E L TRZ HEAR
of structural simulation and magnetic simulation. The huge BEC, FIRERGETT 2 2 LTl A7, Zokdicid, i
amounts of time taken by such coupled simulations have been RIS S a2 —YavifiEsIal—yavikoi
a problem. When the generic function of the total system was MBDBETH D, LoLENs, TOX)AEHI I 2
evaluated in this study, the evaluation model was rationalized L—ya vk, NSRRI %, REEIC
and more efficient coupling techniques were devised. As a re- WL, FEME TV OGISE, MERTFIEO TRIC KL DR
sult, it became possible to optimize the total system, stabilize LMY, Wiy I 2L —a vz o3RG ERHR
its function, and improve its quality. The effectiveness of the wEHET,
new techniques was confirmed in a separate application to AWFFEOHNZFEM T 2 L, WA RISETE & #E %
an SIDM (Smooth Impact Drive Mechanism) actuator, another MAZICEKEITT 2D TIERL, AT LERE L TOHAR
system having structural and magnetic fields. BB TR 2 SR T 5 2 itk b, BT Bt coxh®
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Table 1 Dynamic response data format

Noise Signal M (Impressed current)
No. L
L3, | Track| Point | -0.06 0 0.06
1 —0.32720 | —0.00407 | 0.37184 | 0.041942
2 : : : :
3
4
Left 5
6
7
1 8
1
1
Middle
8
1
Right :
8
32 —0.29238 | —0.00134 | 0.34177 | 0.038049
2 M . N N N
36 —0.52540 | —0.00618 | 0.56943 | 0.06569
Tabel 2 ANOVA
Source f S \%
Sensitivity B 1 128.089991
Noise of position position X B 7 :
Noise of track track X f3 2
Noise of factor 1 Ni1x 3 1
Noise of factor 31 Nj; X 8 1 :
Residuals e 2263 0.673832 2.978E-04
Total noise N' 2303 1568280 |6.810E-04
Total variation T 2304 | 129.658271

0
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ABCDEFGHIJ KLMNOPQRSTUVW ABCDEFGHIJ KLMNOPQRSTUVW
Control factor Control factor
(db)
SN ratio Sensitivity
Prediction| Confirmation |Prediction| Confirmation
Current 89.67 89.62 28.13 28.10
Optimum 98.60 96.08 23.13 22.81
Gain 8.93 6.46 -5.00 -5.29

Fig. 7 Total assessment
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Fig. 8 Focus function assessment
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Control factor Control factor
(db)
SN ratio Sensitivity
Prediction| Confirmation |Prediction| Confirmation
Current 44.25 44.33 11.57 11.69
Optimum 49.85 48.46 10.68 10.51
Gain 5.60 4.13 -0.89 -1.18
Fig. 9 Track function assessment
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Table 3 Result of function assessment

(db)
Basic function (Dynamic response)
Total Focus drive Track drive
SN ratio Sensitivity | SN ratio Sensitivity | SN ratio Sensitivity
Current 89.62 28.10 45.29 16.41 4433 11.69
Optimum Synfchesis 96.08 22.81 47.61 12.30 48.46 10.51
Tuning 95.29 34.27 46.41 17.97 48.88 16.30
Gain Synthesis 6.46 -5.29 2.32 -4.12 413 -1.18
Tuning 5.67 6.17 1.12 1.56 455 4.61
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