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Improvement of high frequency dynamic performance of
actuator in optical pickup by finite element and sensitivity methods
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(Optical Memory National Engineering Research Center, Tsinghua University, Beijing 100084, China)

Abstract: After analysis on the high frequency resonance mechanism of a actuator in optical pickup,
the effect of parameters on the high frequency dynamic performance are studied by Finite Element Em-
ulation(FEE). The FEE together with the sensitivity analysis method are used to analyze structure
parameter’s contributions to the second order resonance frequency, and then the structure is opti-
mized. The result shows that the second resonance frequencies in the focusing and tracking directions
are increased by 6. 6% and 17. 5% respectively, thus the dynamic performance of the lens actuator in
high frequency is improved obviously. The method can also be used in other optimum design fields.
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Fig. 1 Structure of 4 suspension wire lens actuator
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Fig. 2 Plots of dynamic response in focusing direc-

tion
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Fig. 3 Finite element vibration mode analysis of lens

holder
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(a)Magnitude-frequency response in tracking direction
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(b) Phase-frequency response in tracking direction
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Fig. 5 Influence of height of upper strengthening

beam on the 2nd resonance in tracking direc-
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Fig. 6 Influence of width of upper supporting bar on

the 2nd resonance in tracking direction
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Fig. 7 Influence of height of lower strengthening

beam on the 2nd resonance in tracking direc-

tion
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beam on the 2nd resonance in tracking direc-

tion

3 RARBESM T R ENIES
8 = B &4
3.1 REESNHRE

A SORE A BR IT 17 205 3 AR AECRE 23 A AR &
TR R X iR A RO ITHR R
GERHPERY AL N TIIAS B A . AP BRINE

(DR X, R ZD

AX=X,—X., (D
Hodr, X, A st i st 22 i 9 HARE . X,
B AZ B Y 24 T HOE .

(O E Hbrt . sk 05 54T 2 H ) JE

) ORI 2= 0y

Ap=¢.—9¢., (2)
Horpo g, i Ae it H AR B HARE . ¢ 9 24
A IRCAEL - By X 3l 2 A R T 0 B0 A5 310 A — i3t

(IS R . i X oo — it
PRI A 14— B 2 BB [ 3R OR

Ak =553 5 0 TR R IR A A B I RS . s =2,
e R ARG 28 75 1] Y LRI
ORI R LR AX,

AX=S""A¢

s=m
AX=S"(SS") 'A$ s<m . 0
AX=(S"S) 'STA$ s>m
KA B2 ot s i b A
X=X, tarX (5)

H o HAER T8 o<1,

Xf bk #E A AT A B AX DT RE

WCSAEN . S5 E 1 o MR, PR UE T R

s S

3. ERAREESMENENERNEMIE
i

i ] B3R J7 V5 R T E W) B AR A A P B R S
T%. BRI ai B n s B B 3¢
PERE Y T8 BE T 5 s R 0w B R O SCEAE Y FE
JEE RPN O i 2 ) s B L) IR (B AN BT Y R Y
BUEE 5 T 3% 1,

BT Y H bR U 2R A8 T 1] 1 g Sk i A4
VI35 75 [0 1) — U ki 90 6 L i — R iR A R A
ATy 10 K 2 kHz, 7E0G 2 J5 [0 5 K 3 kHz,
H1 bR XS AN B AR A R 23 A AT AR 3] kR
AT B T AR B Y R R R BUE S TR 2.
B+ «=0. 10,

1 BEHTEMMHREFNRKE
Tab.1 Initialization values and maximum values

for design parameters
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Tab. 2 Sensitivity matrix for the 2nd resonance

frequency to design parameters
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Tab. 3 Final values for design parameters
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Tab. 4 Initialization values and optimized

values for the 2 nd resonance frequency
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Fig. 10  Comparison of the dynamic performance in

high frequency in focusing direction before

and after adjustment
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Fig. 11  Comparison of the dynamic performance in
high frequency in tracking direction before
and after adjustment
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