Spintronics and Diluted Magnetic Semiconductors

Spintronics, which combines the key advantages of microelectronics and micromagnetics,

represents the New Frontier in Device Physics for Future Integrated Circuit Technology
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Semiconductors with Dilute Concentration of Magnetic dopants

Prior Successeswith CdMnSe, GaMnAs etc. (thin films) Furdyana, JAP 64,R29, 98, Ohno, Science 281, 951, 98

But No Ferromagnetism at or above room temperature

Recent Report of above room temp ferromagnetism in Anatase Co: TiO,
Matsumoto et al Science 291, 854, 01

We used Pulsed Laser Deposition to grow anatase Co:TiO,
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We see Magnetization At 300K and above. T(K)
However, for x > 2 %, we segcobalt clusters. The magnetization data shows that when Co is
2.388 T T substituted for Ti, T, ~ 700 K. The inset shows the
1 A o 2o ] channeling behavior of 7% doped film after annealing.
2.3864 . 0] % ;‘ 1% x“ H
1 ‘;' S -'._x'x - % {x..__ H
2.384 ; Sl T E ] CONCLUSION
_ 2.382] 3/ 0] it |
< ] Q 8-6-4-202 46 8 | . q 5 . .
=~ 5 3804 i g a HD i Co substitutes in TiO2 matrix either at low
s m 1 trations (x<2%) or after annealing
o : L] NSF MRSEC [IRaaiadt
2.378 . at very high T (900 ©C).
188 [« 1077on . 00-80008 iy )
2.376+ @ o 10" Torr g _ .
. e 10" Torr, Annealed 1 The Curie temperature of the true DMS is
23— — o
0 2 4 6 8 10 12 14 16 18 e a0 S T HE
(% _—
The XRD and MR data suggest substitution of Co
in TiO, for x < 2%. Even in x=7% Film, Co goes Shinde, Ogale, Das Sarma, Lofland, Kulkarni, Sharma,

to substitutional site when annealed at high T. Higgins, Greene, Venkatesan, Simpson, Drew, Millis



