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First observations of ferromagnetic ordering in Il -Mn-V
compound semiconductors have initiated much renewed
interest in dilute magnetic semiconductors (DMS).
Incorporation of ferromagnetic properties promises to add
new dimensionality and functionality to arealy well-
established semiconductor eledronic devices.! Although
first observed DMS? with ferromagnetic ordering,
INMnAs and GaMnAs, suffer from low ferromagnetic
ordering temperatures (Tc < 110 K), their discovery and
attempts to fully understand their ferromagnetic origins
had set forth theoretica works® that predict promising and
truly applicable properties for GaN based DMS.
Redization of such material has been acomplished by
varying techniques auch as diffusion of Mn in GaN film,
ion-implantation, and epitaxial growth using molecular
beam epitaxy.* For functional devices, ion-implantation
and epitaxial growth promise to be most easily suited.
We report on the magnetic properties of epitaxial
(Ga,Mn)N prepared by moleaular beam epitaxy. The
films dow magnetic signals a and above room
temperatures from magnetic hysteresis loops and
magnetic temperature dependence measurements using
Superconducting Quantum Interference Device (SQUID)
magnetometer.  We will also present incorporation of
(Ga,Mn)N DMS layer as a spin-injedion source for an
InGaN based light emitting diodes (LEDs) and discuss
various issues incorporating DMS, spedficdly
(Ga,Mn)N, for spintronics appli caions.

" Supparted by SNU Reseach Foundation and Samsung
Eledronics Endowment through CSCMR.
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Figure 1 — Magnetization (emu/g) vs. Applied field for
(Gay.x,Mn,)N (close circle) and sapphire substrate (open
circle).
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Figure 2 — Magnetization (emu/g) vs. Temperature (K)
(5K = 300K) for (Gay.x,Mn,)N. After careful badkground
subtradion, significant magnetization persists up to 300
K. Low temperature ordering is attributed to pcsshle
Mn-Mn reaest neighbor interadions.



