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prepared by two different techniques: one used a pulsed ArF excimer laser and the other rf-diode
sputtering. The rf-diode sputtering technique resulted in a much better masking effect than the
former method when the diamond film was grown by microwave plasma-assisted chemical vapor
deposition (CVD) with CO/H, source gas. The procedure for the selective deposition of diamond
was carried out as follows. The silicon substrate is scratched by a diamond powder using an
ultrasonic technique. A resist was then patterned on the scratched silicon substrate by using a
photolithographic method. The YSZ (6 mol% Y,0,) was then deposited using the rf-diode
sputtering deposition technique. After the YSZ thin film was lifted off in acetone, the diamond was
deposited on the silicon substrates patterned by the YSZ film using the CVD process noted
above.

Full Color Thin Films Electroluminescence Displays

Thin film electroluminescence (TFEL) technology for flat panel displays are one step closer
to realization if the promising results by French scientists are confirmed. Although the yellow
monochromic manganese-doped ZnS phosphor displays have been in commercial use for over
one decade, it is still the only TFEL in the marketplace. The lack of other colors has held back
the development of a full-color TFEL panel. P. Benalloul and colleagues at the Université Pierre
et Marie Curie, Paris, France, have prepared an europium (Eu®*)-doped SrGa,S, thin film which
emits a sufficiently bright green light for use as a TFEL phosphor [Appl. Phys. Lett. 63, 1954
(1993)]. Furthermore, when SrGa,S, is doped with Ce® it emits a deep blue light. Both
emissions give significantly better color coordinates than any of the binary sulfides of Zn, Ca or
Sr. Furthermore, the SrGa,S, host is less hygroscopic than other ternary semiconducting hosts,
i.e. MM, (S, Se), where M" = Ca, Sr or Ba, and M"™ = Al, Ga, In or Y. The SrGa,S,:Eu films
were prepared by reactive magnetron sputtering. The TFEL phosphor contains 3 mol% Eu, and
was grown in an argon atmosphere containing 1to 3 mol% H,S. After deposition, the films were
annealed for 5 hours in a vacuum at 400 to 600°C. The sulfur matrix allows the acceleration of
charge carriers by a high electric field to optical energies, and provides the electroluminescence.
Some problems, however, need to be solved before this material will be utilized in TFEL panels.
These include improved crystallinity and an increase of injected charge carriers, as well as
improved excitation efficiency.

Shandong Venture Completed

Last month RIC Insight (6, No. 12, December 1, 1993) noted that Advanced Material
Resources Ltd. (AMR) was involved in discussions with the Chinese about acquiring a rare earth
processing facility in Shandong Province, People's Republic of China. Early in December AMR
released details concerning their acquisition of the Zibo (Linzi District) rare earth factory, which
has the capacity to process 1000 tons of rare earth chloride to produce a variety of separated
rare earth oxides and metals. AMR will own an 80% interest in this joint venture and will sell the

factory's products on the world market.
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