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Design of Smart Phone Camera Lens Using Forbes Aspherical Surface
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We design an F/1.8 smart -phone camera lens utilizing he Forbes aspherical-surface equation, which can effectively create a
strong asphere, compared to the conventional, standard aspherical equation. We also describe the principal methodology and
procedural steps of optical design to achieve specifications.

Keywords: Forbes aspherical surface, Smart phone camera, Phone lens, Plastic material
OCIS codes: (080.0080) Geometric optics; (080.2740) Geometric optical design; (080.3620) Lens system design

Forbes HIT'HS ALZset ADEZE FiHZHHI=C| 4A|

Y
'grTyahin e B ARl s

A
)
=
~
[
~
e
=
e
=
i
o
=
3
[
<
e
[\o)
3
e
i
o
e
=
i
)
=
~
[
~
e
=
e
X
2
ot
oX

22 9] Forbes H|7LH WAL 8-8-5}0]
H

71Ee] B2l v 7H WA R nEe vTEe o 2 e o
5 = S A Fa PRI AAL BAE ] s

F/189) 20kEES slekAE HASER A

= gesilnt.

Keywords: Forbes H|GtH, AnfEX slu|gl, £ 9=, Z2tAE Y2

T

OCIS codes: (080.0080) Geometric optics; (080.2740) Geometric optical design; (080.3620) Lens system design

L A

rhu

2Ze ANIEE jiets gste] YT A
B ASBAYE Fo) ARG Foks do| Ayt
31 glek. o)t ARLEE Aujebt Fohst Hels
o] 2 FAEle] Ael FA B Ayoletn & 4
uf R ARG AHdel EdERE} A%
BF 1941014 594 Atole] AQldhd 1:0%e thafoz snt
EE sjujete] Bgwel s ZARE vk Ik o] &

e, AR SEAe 97.7%7h Ba A AL W FR
ANLEES MG 9IS WF ANMEE slujete] g
S e £ES BYHRL E, 3 v)3e] ovpnl tjE
YT F7h U AAR AUPEE juets B83te] AL A
LA gAY TR HhE QL PR AnfEE 7}
dek ARG e wHHel w7 Holska qleP

L

TE-mail: csrim@hnu.kr

e WolFL el wHQl o2 A=A S
oAl &0 HFHE A5t AitE o]ojX|A Hrk 1
7] fzoll 85 EAIEE 7het iz BT} oo
AaA TR B Plejel e Feel dxasE xg
sH| Elok Alg7H= 2 o|d FE 9 vt Fe A4
sk7] flefAl BAeke] W (power series) 2WH EE E =
EEAR) U YA olEs) AR BAE Solgl
o 22 B mBoAE sl HEH vTE WA R
o n=o] vty A4S X o aabdor s d 4
9l Forbes H]7HS |-8ato] HAS HeYstaa) ghopl,

ol& $all, & =FolAl+= Forbes Holl thah &5 H|E3}

Color versions of one or more of the figures in this paper are available online.
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Fig. 1. First six terms of the aspheric polynomial in Eq. (1).
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Fig. 2. First six terms of the aspheric polynomial in Eq. (2).
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Table 1. Typical specifications of smart phone camera lens

Parameter Value
Wavelength 656~486 nm (visible range)
Focal length 424 mm
F-number 1.8
Sensor (diagonal) 5.72 mm
Field of view (diagonal) 68°
Relative Illumination (RI) > 40%
Distortion <1%
Chief Ray Angle (CRA) <30°
Total track <49 mm
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Fig. 3. Initial lens diagram for designing F/1.8 smart phone camera
lens.
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Fig. 4. Final design optimized from initial lens of Fig. 3.
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