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Sputtering Apparatus and Etching Equipment for Mass Production of
MRAM Devices
M. Matsuura ULVAC Inc.

Sputtering apparatus and Etching equipments for mass production of MRAM devices under development are reviewed in this
paper. A semiconductor devices production sputtering tool, which is UHV (Ultra High Vacuum) compatible, should satisty
following requirements: (1) very uniform tunneling Al203 layer formation, i.e., Al film deposition of £0.5% uniformity,
followed by damage free oxidation of the film, (2) high productivity, i.e., high throughput and short scheduled down time of ~6
hrs, and (3) multi-layers film deposition of nm order thickness, where number of the layers is ~12. A reactive ion etching (RIE)
equipment should satisfy following requirements: (1) ferromagnetic material etching, where vapor pressures of the etching
products are as low as about 1/1000,000 of Si etching products, (2) residue free on a side wall of TMR devices after etching, (3)
endpoint monitor in order to stop etching just at the tunneling Al2Os layer. The development of RIE tool is behind the schedule,

and this is considered to hold a key to the development of MRAM devices production now.
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Fig. 5. Vacuum pumping characteristic of an aluminum UHV sputtering module
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(6 inches ¢ Si wafer)
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