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Dynamic Characteristics of TbFeCo Magneto—-Optical
Recording Media at 680nm Wavelength Region
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Abstract

Dynamic characteristics of ThFeCo magneto-optical recording media at 680nm wavelength
region were studied by means of computer simulation of disc structure and optimization of process
variables during sputter deposition. With the slightly reduced Kerr rotation angle due to the
reduced wavelength of optical laser source, the improved recording density in TbFeCo
magneto-optical media showing the CNR greater than 50dB could be achieved by only adjusting the
thickness of dielectric and the recording layers when the wavelength of light source is changed
from 780nm to 680nm. In addition, the recording power margin of 5mW and the 2mW minimum
recording power was realized. It was shown from the present study that the increase in laser

power density demonstrated feasibility of low cost dnd low power laser- diode with the reduced
optimum recording power.
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Table 1. Process variables and their conditions
during sputter deposition.
K H}4  Sputtering | Film Gas flow | Sputtering
% gas press- | thickness | rate ratio |power
ure(mTorr) | (nm) (AriN) (kW)
1st Sinx 7 40-80 100 : 6.5 1
TbFeCoCr 3 10-20 100 0.7
2nd SiNx 7 30 100 © 6.5 1
AlTi alloy | 3 40 100 0.6

mas dx» 3 9

agle WAl SNk fadEel  Foe
ThFeCo 71%7te] SAE WHAZo] wel Kerr

glgzte] ogA Wa=AE AA H“Jt}'} soft-
wared ©] €38l simulationd A i}ojv}, 7 7o)
olatd 680nmel 3ol iz 407 80nm T €]
Frad A 10720nm FAL) &= sgheAj i
Kerr 31 14& A48 4 2&8 o 52 91
12 ?%9] simulation ©.% %€ 0‘01‘11 2 @}
2325 A zste] 7123 ThFeCo]
FAE 20nm=2 41‘3 Al71 A Eqol A i‘ 17 SiN. 9
FAlel W& Kerr3l Hzhe] Was Z43 #Ailo]
o # Ao ARE ¥l ThFeCodtghe Ao A 18
kOe ©]%9 && HAHS 23 9oji Kerr 3
A 7} 9] z_‘;.zao] golgk 50CANA Kerrsl 428 H|
WA, 2EE JPEAZIAAM E2AHg A g
i‘—f_(compematlon temperature)y= 10071207 o] a2
7%\1] 2% (Curie temperature)y= 200C¢ ZHo=
AT, H9 d3E simulation A 3pel v ard)
o Ao Ae Kerr 3|14 fFAwel =7
7F 80nmeoldd W Hzvh = Hdog kgt A

HA o &t ANA SiNxe| FA7F F7He
40 =
0.600
| // 0.800
// N
30 .00
- / c N
/ N
= ] 1.20 —
E e
= / e ~
bR 20 J ; / -
T S \
<§ 160 1.40
5 | ; /
S o /
\ L
- e A
10 ~_ T
0800 0 T
0600 T

— T
20 40 60 80 100 120
AWMA SiNxd %4 [nm)
ag1. 3EA SINE3 ThFeCo 71%%& 5S40
w2 Kerr 3| d7 BX
The distribution of Kerr rotation angles
as a function of ThFeCo recording layer

thickness and the first SiN layer
thickness.



10 ——r—————r————————1
os | @
I Lo
o -
- - Q0
'§; .,/ ; -
= o6 0 .
=) =
2 o
t: 4
L
14
o4+ 4
—O—680mm
—@-780nm
02 |
.
|} L 1 1 1 1 1
50 55 60 65 70 75 80

frAA e 574 (nm)
a3 2. 680nm 2 780nm Gl A FHHAA SINF
o FHA u# Kerrs| dzhe 3}
Variation of Kerr rotation angles as a
of the SiN
thickness at the wavelength of 680nm
and 780nm, respectively.

Fig. 2.

function first layer

me} Kerr 314712 Z71sla 1o, 680nme] 4

ol Aol Kerr 34712 780nm ol M e e
o 2 10%AHE HAaE Ao g vepyto)

ghd, B Ao A}E-%l TbFeCo 7| & %9 74
7F F 10nm¢<l e 15 kOeo HAEES 2y

TM-rich loop& X2™ 20nme] 4ol A= RE-
rich 2% Jelioli= o], o] Kerrd| dzo) 7]
etz %ol Rzl FAL FARA

2t RE-rich®] 4A%&& Hol 2 34 Ent ol
€ "ehg RBS #4143, 7| S9ke] FAo dagl
of AXNAHN AARAFL  ThusFenConsid  E
AaAl VBEFLL o= 7] ERbe] 27 A E A 9]
g7t dA oz v G Ao x|
el =R AQl KA chE AL *47&17:
A2pgel oste] FEFE wol 1 mEWEzAoY
packing FEI7} EE o= & utulo] &4 E o
HzEe] 2ol & Veds AlAE AT
1H3E Y& E TbFeCo? FAREN wE 5
27l A (K)E 43 Aot 483

B of

Efurero @

e fit=ogicch

e

BRI

AA P

A7l AR Y E 84 Vol. 8 No. 5, September 19%5.

T L T v T T v T
12x10 ® | P
;//
! e
rd
//
/'/
10x10 & | || .
:(,'E‘ b / 4
§ /
o /
& 80x10 St // 1
=
B
6.0x10 5 - / i
/
»
4.0¢10 5 1 e 1 L 1 i 1 a ] 1
10 12 14 16 18 20
71€% 4 (nm)
a8 3. 7158 FoAe miE szl A
o] ¥z
Fig. 3. Varation of perpendicular magnetic
anisotropy constant as a function of

recording layer thickness.
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