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PROJECTED STORAGE GROWTH
(Typical Large System Installation)
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APPLIED NET FIELD

TRANSPARENT

DISK |

DIODE LASER

Figme 1. Schematic diagram of the process of thermomagnetic recording a
bit. A magnetic Sield is applied in 8 direction oppecite t» the mag-
actization ia the flm, as shown by the arrows peinting up. A small
micremeter-size spot Is beated o seduce the corrcive force below
the magnitude of the aet Sedl. The bit is formed after the laser
puise s turned off, div » the net maguetic field ot the site being
dowuward. The recorded bit is & micrometer-size reversed magnet-
faed region.




MAGNETO-OPTIC
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FiLM
TRANSPARE SIGNAL
DISK PHOTODIODE
DIODE LASER
Figure2.  The recorded bit is read by o reduced intensity laser pulse which is

vefiecied from the bit site and from s beam splitter (M) to o signal
phete &iede. Due to the Kerr magaete-optic effiect which causes op-
posiee directioas of retations of a refiected polarized light beam, 8
severse magnetized domain can be detected by passing through the
asalymr (A) ¢ 2 signal phote dinde.



APPLIED NET FIELD
FIELD ‘

MAGNETIC __
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TRANSPARE _j

DISK '

DIODE LASER

Figure 3. Erasure of a recorded bit i accomplished simply by reversing the
applied field used during the writing process, and pulsing the laser.
The bit now cosls in 8 magnetic field having the same direction as
the aecighbering magnetiration and, therefore, is annihilated.
Nobe of the ether acighbering bits are affected by the applied fieid,
since they ave nst heased by the lnser beam.
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OPTICAL RECORDING DENSITY LIMITS
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Magneto —Optic Signal-to- Noise Ratio
Using Differential Photodetectors

OM/’ ﬂ el

Shot NOlse Current ( L*"“ C? ,q/)TI?’ED

= /2eB7PR

Signal Current
I = n PR sin 26

Signal-to - Noise-Ratio
SNR (dB) = 10 log (27 PRsin®68/eB)

m Sensitivity ofﬂﬁf‘i’br;;aﬁoduodes -~ 0.35A/W
P. Read Laser Power ImW

R Reflectance (-52'2> - 0.6

& Kerr Rotation Angle 0.3°

e Electric Charge 1.6 x 107'°

SNR (dB) = 38dB (B =10MHz)



MULTI-LAYER STRUCTURE

INCIDENT AND MAGNETO-OPTIC
REFLECTED BEAMS(EllX) RADIATION(E L x)
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55 dB CNR @ 30 KHz Bandwidths %
Corresponds to 30dB @ 10 MHz Bandwndths

R.N. Gardiner eta/., paper 420-37, SPIE
Conference on Optical Mass Data Storage June,I983
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DATA RATE

WRITING
20 NSEC LIGHT PULSE

CORRESPONDS TO:
25 MHz (5x 107 FLUX CHANGES/SEC)
POSSIBLE SYSTEM :

1.25 x 104 FLUX CHANGES /CM
5000 RPM
12 INCH DISK

READING |
MINIMUM SNR (dB) = 20dB
SNR « B~

55dB CNR (B =30kHz)

B &8 95 MHz
20dB

CONCLUSION ,,
°?5MHz (50 MBPS) DATA RATE SYSTEM



Magneto-Optic Recording Materials
with Direct Overwrite Capability

e Thermomagnetic Writing.

o Advantages of Direct Overwrite.

e M-O Media with Direct Overwrite Capability.
e Direct Overwrite Scheme.

e READ-BEFORE-WRITE.
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DOMAIN WRITING WITHOUT
AN EXTERNAL MAGNETIC FIELD
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DOMAIN ERASURE WITHOUT
AN EXTERNAL MAGNETIC FIELD
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Performance and Function Research

- Erase Error

Bias Fields
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Experimental

Equipment
Silicon
Intensified Image
Camera
Half-Silvered
Mirror \ Write Pulser
Arc Lamp|__ Q\
.DyeoLr_oser | Erase Pulser
Dielectric
Mirror \ /,7 1 : Diode Laser
9 /
Collimating Optics
Objechve\ Movable Beam

Sample—__

Directing Lens



Successful Erasure
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Performance and Function Research

Erase Error

Bias Fields

"Stripe" domains

OO0OO0OO0O OO O O
CDO O OC D O




BEFCRE WAITE

1

PATA LMo ... ...

AEDrm . ELeC T

AN e NV 0 P~

Sy

S

» ad 2 &



READ BEFORE WRITE

- MUST HIT WITHIN CENTER 15% OF
DOMAIN |

+/- 37.5 NSEC TIMING MARGIN AT 10 MHz
- WIDE PULSE DURATION MARGINS

«.DC BIAS FIELD CAN BE USED TO
IMPROVE DATA RATE

-« DC BIAS FIELD MAY ALSO IMPROVE SNR
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ERASE BEFORE
WRITE

« AC (f==2f[y]) INSURES COMPLETE
ERASURE WITHOUT CLOCK

. DC WORKS, BUT MAY REQUIRE
MORE STRINGENT MEDIA
SPECIFICATIONS




SINGLE  BEA

Existing 7)) )

w i, —I W
m — N
weed || N R



Diode Laser@ To TV Camera
(25 mW) A

Laser Beam

f’ J&\Dielectric Mirror
N

Scanning
Galvanometer /;r |
Mirror Objective lens
Apert J
perture <L >100x/0.90
MO Sample

7.5 m/sec linear speed --> 1432 rpm at 5 cm radius.

/



CONCLUSIONS

SINGLE LAYER DIRECT OVERWRITE
MAY BE POSSIBLE

SCANNING RATES UP TO 15 M/SEC
READ-BEFORE-OVERWRITE
ERASE-BEFORE-OVERWRITE

SINGLE BEAM OVERWRITE



MAGNETO-OPTIC RECORDING MATERIALS

M.H. Kryder |
D.A. Hairston

H.P.D. Shieh

Magnetics Technology Center

Carnegie = Mellon University
Pittsburgh, Pa. 15213



TYPICAL SPUTTERING SYSTEM

) V; = Target Voltage
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DOMAIN STABILITY

(Normolized Force ) (WoHSurfocc) (Demognetizing) (Applied )

\ Area Ter:lon Field Fi;ld
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STABILITY‘ AGAINST CRYSTALLIZATION *

1 | | 1
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lO-G | - //\/\ —
T
Ts Te Te!
'0-7 | —
| =ls
AE |
; /T%) == =— + Const.
A A D
1078 | | | 1
1.4 1.5 1.6 1.7 118  1.9x1073
/7, K
TEMPERATURE LIFETIME
200°C 0.06 YEAR
100°C | 00 YEARS

*AFTER F.E. LUBORSKY, J. NON -CRYST.
SOL. 61 & 62,829(1984)




"STABILITY OF ANISOTROPY
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@ 2 =
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ANNEAL TEMPERATURE, °C

LIFETIME FOR 10% CHANGE IN K, (GdTb Co)*:

t = Aexp (-—9—5—) (AE=1.26eV, A=5x10""sec)

kT
TEMPERATURE LIFETIME
100°C 60 DAYS
S0°C 70 YEARS
25°C 3000 YEARS

*DATA FROM F.E.LUBORSKY, paper HC-04, Magnetism and
Magnetic Materials Conference, San Diego, Nov.27-30, 1984
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The TM Dependence of the
Magneto-Optic Signal
in GdTb-TM Thin Films

D.K. Hairston and M.H. Kryder
Carnegie Mellon University
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Kerr Rotation vs. Composition for
GdTbFeX Films
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Correlation of Anisotropy and
Kerr Rotation vs. Composition tor GdTbFeX Films
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Kerr Rotation vs. 'Composition for
GdTbCoX Films
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Conclusions:

For fixed r.f sputtering conditions the magnetic and optical

properties of RE-TM thin films are composition dependent.

The composition dependence of perpendicular anisotropy

correlates with the polar Kerr rotation.

The Curie temp. and room temp. MO signal of RE-TM

thin films can be changed by the TM composition.

The MO signal of RE-TM thin films qualitatively correlates
with the Slater-Pauling curve thus explaining the

commonly observed fact:

the MO signal is largest in RE-FeCo alloys.



