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Super Wide-band Polymeric Quarter Wave Plates (QWPs) Fabricated by Nanoimprint Technologies
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Abstract

Quarter wave plates (QWPs) are one of the principal
components of an optical pickup.QWPs will have to
accommodate not only the different wavelengths(A)
utilized by CDs and DVDs, but also the blue laser light
of next-generation optical disks. This paper reports the
development of wide-band QWPs which utilize form
birefringence to provide that capability. Form
birefringence is induced by subwavelength periodic
structures, allowing optical performance to be
controlled through the selection of periodic structural
dimensions. Recognizing this, we designed QWPs that
obtains both constant retardation properties and high
transmittance. In addition, we applied nanoimprint
technologies in fabricating high aspect ratio
subwavelength structures (SWSs) ,and succeeded in
the fabrication of the QWPs.
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Fig.4 Retardation vs. structural height of SWS calculated via RCWA
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Table 1 Design performance of QWP calculated via RCWA
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Fig.5 Feasibility of fabricating SWS
using nanoimprint lithography
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Fig.7 Reproducibility of Si mold for nanoimprint
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(a) Using super wide-band (b) Using quartz QWP
polymeric QWP

Fig.17 Focused laser beam image

- -?"-",".:,-?_.-"-"‘;_-..-F-—'-“‘__- -
3 4

\ e f :
FiARARALERAF AR A
\.."l'||."."ll.|.|.|'
Attt Pt s bl Bl BN P S

Fig.18 Eye pattern

5 F&H

FIA T Y T ak R E SRR
W1/40 R OERIZ D W CTHUSF L7z 3UWE L 7298 RAR
1, W05 ~ 780nm D HiPH T —E DA A E, Ho
WEMEEZWM.LTBY, RIAT 1 A7 HONE y
7T v THEERISTERRER 2 & 2R L 72,

FRIZA DT/ A0 R Z 572 2 & T, uatkagm 1,
Hp, ERiE I, Ko A MEsRRn, SR
TRELRT FNYTF— Uk,

WERD AL O TH TWREOMEZ FE > 72RO
BRI B Tchy, ST TaRR
X, TNOAZMCFEBRTEZEETEE LT, Bwif
R R > TV do 5, BHELRE—IV FEZUMICZE
B, X HICHFMEEIEL TO Lk EOEL R
L, FEHIRARERAN - B LEM AL R Tw & 72
WEEZTWa,

@S E K

1) HANGESNEEIR NV — 7, "BIOtEFRFAM, £ 7 b
=7 2ft (1997)

2) HKikuta, Y.Ohira and K.Iwata, Appl. Opt., 36 (7) 1556-1572
(1997)

3) M.Imae, M.Miyakoshi, O.Masuda, K.Furuta, KONICA
MINOLTA Tech. Rep., 3 62-67 (2006)

4) HMiyakoshi, M.Morikawa, O.Masuda , M.Imae, M.Yamada,
K.Furuta, OPTRONICS, No. 7, 167-172 (2006)

5) M.Morikawa, O.Masuda, H.Miyakoshi, M.Imae, M.Yamada,
K. Furuta, ODF ' 06, Nara, 49-50 (2006)

6) Chou, US Pat 5, 772, 905, 6,309,580/APL, 67, 3114 (1995)/
Science, 272, 85 (1996)

7) H.Miyakoshi, M.Morikawa, O.Masuda , K.Furuta, KONICA
MINOLTA Tech. Rep., 2 97-100 (2005)

106 KONICA MINOLTA TECHNOLOGY REPORT VOL.5(2008)



