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: optical recording medium, Ge-Sb-Te, multilayer, ellipsometry, growth monitor.
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Best fit of GST_20 experimental SE data by using
o a three phase model
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ZS_3 Exp & Fit Data
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Comparison of ZnS-SiO2 evolution curve(Exp vs Sim)

400 -
] Fitting range of Optical constants : 0.74 ~ 2.9 eV
35041ZS_5
300 -
250 -
200
A !
150 4
100
50
od [—sim "
. 0 Exp
'50 T T T T T t 1
5 10 15 20 25 30 35 40

28 10.ZnS-Si0, ¥Ete] T F71 wEE ZnS-Si0,/c-Si A
B9 wAARIHY A,

o, o BATAE AT 28 100ME ZnS-Si0, o] F
A7F 1200 A B=7F B wW7H4] in-siv EFIAIE ARSI A
AzZko g 2% AATAE Ao s 73 ARFH Hm
A F ATAe] & x|k A2 ZnS-Si0, ek 3
A REoE vepd £ g BAFET AV 0= Ee
1805 Q) FAYGoNM Hole Aol AFBA Wl #
F2 EldAY] oA 7107 Relnt. o9}k Zo] ZnS-
SiO & A wE ZHE9] HIE HoFA gouz
A7} 200 Aolu} 1400 Aol HAIgle] FYUS FH LS )3
o BRISE Al s A4S AdE 43T
A3 Aoz FAE FLSA AT 4 JL-L &
+ Sl

4.3. ZnS-Si0y/GST/ZnS-Si0, Hta}

QoA 5k ZnS-Si0, 3} GSTY] ZAE&-E 0|83t Y=
S T2E 7 deto] saE o= i o o idEe e
o] AAads ARtsitt. AL Bl Ay
FelZ 220 FHde] Yepligith AlLtd X5 50 A<
Aoz ® 20 ATt ZnS-Si0, & GSTS Zzhe] &
Zarere A wieh 22 AR S X180 ZnS-
SiO,IGSTIZnS-Si0, 8] A dE tieulei 22 Azksisct. A
ko g e AR dRske ATl FEE 5 A=
g 7z} @3] A 848 Agspl 8k 28 11
oA He vie} Zo] AL Aojsty Y3 HAJFHELS
EXZ ke AAIA e 2 A F AT &
o] ZnS-Si0, @& uiete] 799} vRIRR AV} 0= E
= 180=%] FHoA T ol IAAHFA} W F
FZA EMAIE ARSI Y] AEE E2HE o YE
= 71719 255400 71918

npAjeto 2 A& Alojsh A2 ZnS-Si0y(1400 A)l
GST(200 A)IZnS-Si0x(200 A)lc-Si TIEueir 8 E EgZel]
Hoz BN Axs 28 120 EIQY. FHE s B



(ATE=E) In-situ ellipsometryS AHS-3H 37124 Ge-Sb-Te TR}t e] AAZ Aol — ZFY - 0|5 9 221

E 2. 9o wE ZnS-SiOy(1400 A)GST(200 A)ZnS-SiO,
(200 A)ic-Si THeutet Mg el AR 1F; c-Si,
14 632.8 nm, YAHE 71E).

thickness A
A) ¥ (0-360) tan¥  cosA o B

0 8.852 17896 0.155 0999 -0.952 -0.304

50 9200 158.60 0.161 -0931 -0948 -0.293
100 10.109 14030 0.178 -0.769 -0.938 -0.265
150 11420 12480 0202 -0570 -0921 -0221
200 12981 111.85 0230 -0372 -0.899 -0.162
250 11.792 12293 0208 -0.543 -0916 -0217
300 12.146 13350 0215 -0.688 -0911 -0.283
350 13.107 140.04 0232 -0.766 -0.897 -0.338
400 14375 14283 0.25%6 -0.79¢ -0876 -0.383
450 15537 12879 0.278 -0.626 -0.856 -0.323
500 16942 11637 0304 0444 -0.830 -0.247
550 18498 10541 0334 0265 -0.798 -0.159
600 20.147 9568 0366 -0.099 -0.762 -0.064
650 21855 8696 0401 0.053 -0.722  0.036
700 23616  79.03 0437 0.190 -0.679  0.139
750 25451 7171 0475 0313 -0.630 0.243
800 27403 6482 0.518 0425 -0576 0.347
850 29539 5815 0.566 0527 -0.513 0452
900 31.943 5137 0.623 0.624 0440 0560
950 34691 44.05 0.692 0718 0352 0.672
1000 37.777 3550 0.775 0814 -0.249 0.788
1050 40949  24.84 0.867 0907 -0.140  0.898
1100 43,502 1141  0.949 0980 -0.052 0978
1150 44408 355.80 0979 0.997 -0.020 0997
1200 43153 34030 0937 0941 -0.064 0939
1250 40.341 327.06 0.8349 0.839 -0.161 0.828
1300 37.001 31651 0.753 0725 0275 0.697
1350 33.795 307.94 0.669 0614 0381 0.568
1400 30941 30046 0.599 0507 -0471 0447
1450 28435 29342 0541 0397 0546 0332
1500  26.195 28636 0.491 0281 -0.610 0.223
1550 24.143 27897 0.448 0.156 -0.665 0.116
1600 22219 271.02 0408 0.017 -0.714 0.012
1650  20.390 26229 0371 -0.134 -0.757 -0.087
1700 18652 25255 0337 -0299 -0.795 -0.181
1750 17.030 24157 0306 -0476 -0.828 -0.266
1800 15582 229.12 0278 -0.654 -0.855 -0.338
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Comparison of GST muiltilayer evolution curve(Exp vs Sim)
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Real time control of the growth of Ge-Sh-Te multi-layer film
as an optical recording media using in-situ ellipsometry
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Using an in-situ ellipsometer, we monitored the growth curve of optical recording media in real time. For confirmation of the
thickness control using in-situ ellipsometry, we analyzed the deposited multi-layer sample made of Ge-Sb-Te alloy film and ZnS-
Si0, dielectric films using an exsitu spectroscopic ellipsometer. The target material in the first sputtering gun is ZnS-SiO; as the
protecting dielectric layer and that in the second gun is Ge,Sb,Tes as the recoding layer. While depositing ZnS-SiO,, Ge,Sb,Tes,
and ZnS-SiO, films on c-Si substrate in sequence, we measured ¥, A in real time. Utilizing the complex refractive indices of
Ge,Sb,Tes and ZnS-SiO; obtained from the analysis of spectroscopic ellipsometry data, the evolution of ellipsometric constants ‘¥,
A with thickness is calculated. By comparing the calculated evolution curve of ellipsometric constants with the measured one, and
by analyzing the effect of density variation of the Ge,Sb,Tes recording layer on ellipsometric constants with thickness, we
precisely monitored the growth rate of the Ge-Sb-Te multilayer and controlled the growth process. The deviation of the real
thicknesses of Ge-Sb-Te multilayer obtained under the strict monitoring is post confirmed to be less than 1.5% from the target

structure of ZnS-Si0,(1400 A)IGST(200 A)ZnS-Si0,(200 A).
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