22 1 Vol.22 No.1
2002 1 ACTA OPTICA SINICA January 2002

0253-2239 2002 01-0030-06

201800
GeSbTe
TN946.5 A
1
Tm
n k
D =1.22A/ nsina A
. GeSbTe
nsina n
/
Lo GeSbTe
p
P 6
NA Ge, Sh, Te; 614 C
50 ns GeSb, Te,
607 C 30 ns
Ge, Sh, Tes GeSb, Te,
90
MSR }
Yasuda ! 1993 ’
CD
Ge, Sh, Tes GeSbTe
600 °C
2
1
Liu °
1 a
* 59832060 T,

2000-12-06 2001-02-09 T



1b

T 1 c

x

lager spot motion

* rear part | front part

(0 (T >Ta ((T<Ta)

! meling * sold

E‘E mnrk ares
4 & ..... -
I — m—

Fig.1 Principle of phase-change super-resolution disks by
RAD. a The mask-layer tmperature profile. b
Different refractive indices of the mask layer in the
melting and solid states. ¢ The recording-layer
temperature profile

2 /

1.2 mm pc

substrate polycarbonate

low dielectric layer ZnS-Si0,

mask layer GeSb, Te;
middle dielectric layer ZnS-Si0,
recording layer Ge, Sh, Tes

upper dielectric layer ZnS-SiO,

reflective layer Al

Fig.2 The structure of erasable phase change

super resolution disks

2
8
[B] B [ﬁ[ 080, i/7m; sing; H 1 ] |
cl 2 i7;sing; 080 M1

B C n; J

31

k 6
27
0, = Tdejcos@j 2
A j N, =
n;, —ik;, d, j /
0, =0
21 21 . .
8, = TNfdf =5 Ji- ik; d;cos0, . 3
B - C)(r]oB - C) "
R_(70B+C nB+Cl 4
R"‘ Rc
C
C= R.-R,/ R, +R, . 5
3
/ 780 nm PC
1.2 mm 1
780 nm 1

10 nm 300 nm 25 nm 25 nm 100 nm

Table 1. Optical constants of films and substrate

aterial refractive extinction
index n coefficient k
ZnS-Si0, 2.001 0.000
Ge,; Sby Te; melt 3.302 2.201
Ge, Sh, Tes crystalline 4.430 2.892
Ge, Shy Tes amorphous 4.071 1.462
Al 2.701 8.588
substrate polycarbonate 1.580 0.000
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Calculation and Analysis of Multilayers for Phase-Change Super-Resolution
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Abstract ~ Ge-Sb-Te is a kind of phase-change optical recording material with good performance.
It can be used as mask layer in the super-resolution optical disks. The relation of the multilayer’s
optical parameters reflectivity and reflectivity contrast and the film thickness of the structure of
the six layers of phase-change super-resolution optical disks are studied. The ideal result of
thickness for each layer is given.
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