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Spintronic materials have novel properties that are based on the generation and

manipulation of spin-polarized currents

1

. Their most important application to date is to

detect magnetic bits in magnetic hard disk drives. They are now poised to play a

fundamental role in advanced non-volatile magnetic memory devices, namely

Magnetic Random Access Memory (MRAM), and, Racetrack Memory

2

. To accelerate

the development of MRAM and Racetrack Memories and to allow for scaling to

densities beyond that of charge-based memories, novel materials are required that

are based on spin-engineered thin film structures that are formed from atomically

layered heterostructures using thin film deposition techniques compatible with mass

manufacturing. A combinatorial deposition system was designed to speed up the

exploration of needed spintronic structures. The essential feature of the system is the

combination of magnetron and ion-beam sputtering and molecular beam epitaxy in

individual chambers that allow for the rapid exchange of source materials without

breaking vacuum of the main chamber. The co-deposition from multiple sources is a

key feature. Ion beam sputtering from 3 distinct materials is possible by the use of

three ion beam sources.  The system also includes a twelve magnetron sources turret

for sputtering from one material at a time with possibility of off-axis sputtering. Overall,

up to 44 different materials are available for deposition in the system at any given

time. In this talk we present novel approaches for the design of research deposition

systems and preliminary results for the deposition of spintronic materials in the

system that we have built.
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