
A method and apparatus for deposition of material on a semiconductor wafer
(W) which produces a high level of thickness uniformity on each wafer and
among the several wafers processed at the same time in a barrel reactor
(10). The mass flow rates of reactant vapor and its carrier gas from two
nozzles (20, 21) into the reaction chamber of the barrel reactor are
purposely unbalanced. A first of the nozzles (20) emits gas at a greater
mass flow rate than a second of the nozzles (21) during a first half of the
deposition cycle. The second nozzle emits gas at a greater mass flow rate
than the first nozzle during a second half of the deposition cycle. The
composite of the layers deposited on the wafers during each half cycle
produces a layer having a uniform thickness.    


