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Development of an Ultra-Compact Zoom Lens Unit for Camera Phones
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Abstract

Camera-equipped mobile telephones continue to pro-
liferate today. For the moment, mainstream camera phones
employ a single focal lens, but an emerging trend toward
zoom lenses has now intensified the demand for miniatur-
ized zoom lens units. To meet this demand, we have de-
veloped an ultra-compact zoom lens unit that has robust
sensitivity to assembly errors and whose design incorpo-
rates a very small zoom lens system that uses multiple
aspherical glass-mold lenses. The design also employs
an SIDM (smooth impact drive mechanism), a compact
piezoelectric linear actuator that reduces overall size. To-
gether, these achievements will allow the mass-produc-
tion of an ultra-compact zoom lens unit for camera phones.
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First lens group
Third lens group

N Second lens group
- F % image sensor

(a) New all aspherical surface zoom objective lens

First lens group
| Second lens group  Third lens group

Aspherical surface

(b) Typical digital still camera zoom objective lens

Fig.1 Megapixel Class 3x zoom objective lens
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Type A: Sensitivity-controlled zoom lens system
Type B: Non-sensitivity-controlled zoom lens system

Fig.2 Second lens group: Type A and Type B
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Fig.3 MTF field tilt sensitivity to decenter [1]
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Type A Type C

Glass mold lenses Plastic mold lenses
Type A: Sensitivity-controlled zoom lens system using
glass-mold lenses
Type C: Sensitivity-controlled zoom lens system using
plastic-mold lenses

Fig.4 Second lens group: Type A and Type C [1]
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Fig.5 MTF field tilt sensitivity to decenter:
glass-mold vs. plastic-mold [1]
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Fig.6 Schematic of 3x zoom objective
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Fig.7 SIDM driving principle [2]

SIDM7 7 F 2 T — %13 FEEO X 9 7 i B 2 A% 4 CERE)
TED0/NULSTEEL 2 % F7-SIDMTIIBEIAD
BEESBAICBEEIIC X D EE S5 720, KR K BEH)
KEBETE, ZOROX—0L Y ABEDEE R R
SN, XA—4 L y AREOMEBRAEI X 26701
ZHT B ENTE B,

EHI, AF v ¥y T E—F — Ok — %1 7% HE
DTV F2LT—5TA—LWEZATH 72121, [HlixRE
B % HALEE) (ST B BRIk b, LA L
SIDMIZV) =772/ F 2 —FThHh) A—2L v AHZH
B, EMAICERBI T X B 720580 X F B AT D F 4
Ve CDOA—AL YRy bDayiy Mré,
PHELOMLWEHERBRICNZ 22 L ks L v X
1=y NEFEHTE S,

3. 2 X—ALLYXAISIDMYF1I—4
Fal33Tle, HHEEFATORENL X 2B W T
SIDM7 7 F 2T —% & \wizt— b7+ — 7 AHE %4
BAATEL VA2 =y FEBELTWS,
SRXAFTEZ LV ED X =LV v BB O 7205
WEREI A ho—2 &, 037 BV ZFFOSIDME #7212
B L72. Fig. 8 124 WS L72SIDMT 7 F 2L —%
(FEE, EERT, W) 2R3, —2iEFE1L >
REEEREIH, b —2l35 2 L ¥ XEHERBH OSIDMTH
%o ZTOSIDMO4RIZH12mm & H17TmmTH 5, D

SIDM7 7 F 2. — % OREIIC{E A —2 L v A2 = >
N ASERE S NERBI X B,

Above: SIDM for first lens group
Below: SIDM for second lens group

Fig.8 SIDMs for zoom lens unit
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