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(Molding and Optical Evaluation of Aspheric Glass
Lenses for Camera Phone Module)
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Abstract Aspheric glass lenses was fabricated by glass molding press(GMP), which is a
plano-aspheric convex shape and intended for use as an optical design of 3 megapixel and 25
magnifications zoom in a camera phone module. Transcription ratio of form accuracy (PV) as well as
resolution properties was measured for evaluation the molded lens. Form accuracy (PV) of the mold
surface was 0.127 im in an aspheric and 0.168 tm in a plano, in case of the molded lens it shows 0.206
i and 0223 ym respectively. Resolution of the molded lens was measured as a MTF[Contrast]. The
molded lens shows contrast of 329 % at 80 Ip/mm and the value is similar with contrast of 33 %
obtained sirmuilation.

Key Words : Aspheric Glass Lens, Ultra—precision Grinding, Glass Molding Press

LM E Al g a(FAFa, AFFA
b AAY # genz 3
8, ~¥3, 3% & & 9

fu 3 g Z;i]
o AdRoe] o) LA tEo] F&A tf  BF Plastic A= ¥ §4F FASA
¢ AFs 277 wolX 3 gk HlFWaAzE A9 ¢ B w2 WY 9 FHE
A

o}, wetA, Bl Glass A2E 58 A
HEo 23713 7iey dEE 4E4¥

0% ey _ = e
- o3 dFAate] sbsstAl Hel nshE B

Hed s FEA=AA Ao oy 2

- 124 -



g FHow I AEYde] F43 ddign 3
tH1-2]. &&A A 23 v FH Glass B3
Wz AFEe BE 500 Tolde Leo)A ofFol
Aoz AYe B YIA, HE, 334 A
Aol Holyd Tungsten Carbide(WC), Silicon
Carbide(SiC), Aluminum Nitride(AIN), Titanium
Nitride(TiN), Aluminum Oxide (Al:0s), Titanium
Carbide(TiC) 2 Stainless Steel 59 A2AE =
A 7}t A2 TH3-7]

B =RiXE n2dEdgHer st
o AlEEE 277 ¥FE Glass A=E AF
33 AP Glass dz2¢ FAAA= HAAEH
HE=E Brratvt

N
>
og

21. 3

@

AA

3 1& 3 Megapixel, 258 Zoom 7}# EFE

548 3849 Glass d=202G)Y gHEE o}
bl Aolth, A= {FEABS HAZ 30
mmo]® A= FAL vFHy PFHoz FA
H FHEFF ot

5
J

/N
/

\

/ P 2
1

L

o

|
LA

Lo
T T T

1.537mm
<ad 1> P E 2E5E FEAS viTH
)

Glass I=2G) 489 %

gEaze vTAGAE 4 L9 uTE T
Aoz FHT & don, o7|A

2 n
. 2 + Y 4g (1)

1+V1-(1+K)C =1

Conic &<l K& -0298°]1, CE #l7¥ R
3(2.934 mm)e] o]t

b

22 M= MBECco =HAU 7

(=]

0F

Glassd= AF & 98l A8 AFE E=EC
I E(Co) ko] 05 wt.%<! Tungsten carbide
(YE Everloyit, 002K)E =44 44 2 &9
Vg oz AFstel 7heHe] 4AE R &
252 2489 198 2+« A=AEE =
7bgel Abgd 2AY AFHE HETNLE,
Nachijit ASPOD)9} 7F3¥ 54 W7ol A&d
3 A9 A&FHFAZA7|(YE, Panasonicit,
UA3P)°|t}.

[od

=)

(b)

<ayg 2> vl Az 7 (@) 3 A+

i=1]
=2
d 454 71(0b)

- 125 -



APl g5d d= *“‘ﬂ% =
Ao xHzLEFEE s ¥4 47t
(

UE]

fr

oZ,

A&, Kurodajit, KRF-2200F)& *}%5}04
g4 HEE ’\ﬁﬂo}‘ﬁ‘:}. a4 32 #
-3 ‘45}%“_ 143/\13"]

>

249 2

=z 4yg %591 xﬂ 234
1A

e

C Optimization of )
grinding condition

|
> Mold grinding
1
No Mold polishing

‘ Glass lens molding

<ady 3> v]F¥ Glass 92 AL =9 A

2t T

<E 1> 9= AYL E
;L;Qtﬂ 7]-—'g 7q

R i B4

T (Tungsten carbide)

Grinding process

Wheel configuration ~ SD 1500, Resin bond

‘Workpiece speed 300 rpm
Grinding wheel speed 30,000 rpm
Feed rate 0.5 mm/min
Depth of cut 0.2 tm

Polishing process
Diamond grain size Rough : 2 gm, Finish @ 1 /m

Polishing medium : Nylon
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Thermal properties

Transformation temperature (T,) 572 C

Yielding temperature (Ag) 630 T
Optical properties

Refraction index (na) 1.51633

Abbe number (va) 64.1
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Molding process

Molding temperature 625 C

Pressing force 200 - 800 N
Annealing process

Slow cooling rate 2 C/sec

Pressing force 400 N

Annealing temperature range 600 - 550 C
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