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o] 39 A2 13 69 Solution I, o] Feho| s
retro-focussing lens FE)E 13 o] v|3f} BskA ARz oj7} 71
EAol qrk # 2+ 131} 1E Z¥ztol| 3gsh= Solution I,
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Design parameter Solution I | Solution 1I
’ (a) Solution I
Numerical Aperture(NA) 0.85 0.85 - - -
- - Surface Radius Thickness Material
Diameter of Entrance pupil(EPD) 1.3 mm 1.0 mm ——
STOP infinity 0.000
Wave length 405 nm 405 nm
- 2 1.004 0.700 SLW30 NSG
Effective Focal Length(EFL) 0.762 mm | 0.567 mm =
- - 3 2.760 0.100
Working Distance(WD) 0.1 mm 0.1 mm
4 0.353 0.401 SLWI18 NSG
Over All Length(OAL) 1.4 mm 4.6 mm =
- 5 0.250 0.100
Field Angle 1.2° 1.2°
6 infinity 0.100 PC
# 3. DVRE di2d=9 43 (b) Solution 11
Material Solution I Solution II Surface Radius Thickness Material
SLW3.0 SLHI1.8 STOP infinity 0.000
(0= 16075, A =0.206) | (n=1.6576, VA =0.428) 2 -0.605 2.000 SLH18 NSG
Lens SLH1.8 SLH1.8 3 -1.645 0343
Material
(mo=1.6576, VA =0.428) | (no=1.6576, VA =0.428) 4 1.673 1.529 SLH18 NSG
@ 630 nm @ 630 nm 5 -4.445 0.100
Substrate | polycarbonate(n; = 1.585, E-AFAra= 30 @ 587 nm) 6 infinity 0.100 PC
DVR_objective lens:Solutionl Scale: 84.00 PIK 08-May-07 DVR _objective lens:Solution2 Scale: 44.00 PIK 08-May-07

(a) Solution I

(b) Solution II

a9 6. 4AE DVRE WEI=A 2 FH.
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(a) Solution I

(b) Solution II
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ORA 19-Jul-07| = —- - =—

DEFOCUSING 0.00000

ZOHAPE COOX
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L L I I ! L L 1 o
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(a) Solution I

(b) Solution II

23 8. DVR-EZ &= 29 modulation transfer function(MTF).

42 $£=XHEM

XAt DVR-E gradient-index t)&E#% Solution 1, I Z}z}+
of gt 83 3Al 4~2= 19 7, modulation transfer function
(MTF)-& 19 8, spot diagram> 213 9, mhH4=X} U strehl
ratio= & 5] YEhY Sl

L35G 2E At E Solution 19)= defocus7t E£X)5}
o, Solution II= WAlo]) wWE 9f3L4=2}7} Solutionlo]] H|s|
Uy & Heds o 5 ok

Spot diagram2 Solution I, [I 25 H|ZAFE oA Ful=x}
7} Z2A3}A|5t, Solution II7} Solution 19 H|3] A3E2] rms
A Aol ¢ F& AL B 4= 9it} Modulation transfer function
(MTF)#} rms wavefront erroroj 4| % Solution I, Il 2% H|&
Aol SapaAol Wolle RS & 4 Aok

Solution I, T 25 3]A3HA o|3}e] £AERL 71AT Q)
Zgh, vl A22 FLAHEH DVRE A=} v|wdte] v

X 5. DVRE tjE#d %29 rms wavefront error

(a) Solution 1

Field Angle 0.00 0.21 0.60 3 dstA
RMS Spot 0.24 (m 0.34 um 043 m | < 0.58 mm
RMS(waves) 0.044 ) 0.038 \ 0.047 A | < 007 A
Stehl Ratio 0.928 0.945 0.917 > 0.8
(b) Solution II
Field Angle 0.00 0.21 0.60 3] dstA
RMS Spot 0.14 m 0.26 tm 032 m | < 0.58 um
RMS(waves) 0.022 M 0.038 A 0.048 X | < 007 A
Stehl Ratio 0.982 0.945 0914 > 038

22219 R Ao] ofzb HEF}] = 714 solution =T A|A|Z}
9] Algte] Aicke EAME 7 U
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(b) Solution I
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Optical Design of Gradient-Index Objective for Optical Pickup
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High NA objective design by using SELFOC materials was studied, and two kinds of objective for optical pick-up were
designed. The SELFOC materials have radial gradient index distribution, and it gives additional degree of freedom in optical
design. Therefore, we expect that optical design of high NA objective without aspheric surface will be possible.

In this study, the variation of rms spot diameter was investigated as a function of quadratic constant and refractive index on
axis for various combinations of axial thickness and entrance pupil diameter. For the survey, Code V was used for optimization
and evaluation of the objective lenses. The result suggested that larger quadratic constant and higher refractive index on axis could
give us better imaging performance for all combinations of axial thickness and pupil diameter.

Based on the survey, we designed high NA objectives for DVR. There were two kinds of design solution consisting two
spherical SELFOC lenses. The solution I had positive-positive lens configuration with short over-all-length, but it had poor
off-axial performance compared with the solution II. The solution II had negative-positive lens configuration with good off-axial
imaging performance. But the solution II had some disadvantages, long over-all-length and large diameter of the second lens.

OCIS code : 110.2760, 080.3620, 210.0210.



