
A method of controlling the crystal  orientation dependent properties, such
as residual  stress, barrier layer effectiveness and  resistivity, of
reactively sputtered films such as  titanium nitride, provide a method of
optimizing  the design parameters of the deposition apparatus  and a method
of utilizing the apparatus to produce  coated wafers. A sputtering target
is maintained  spaced from a wafer, with a rotating magnetic field
produced by a magnet rotating behind the target.  An auxiliary magnet is
provided at the wafer to  unbalance the target magnetic field and allow ion
flux from the plasma to reach the substrate. A  film is deposited and the
properties of the  resulting film measured, particularly, in the case  of
titanium nitride deposition, the ratio of <200>  to <111> crystal
orientation, as well as the ratio  uniformity. The auxiliary magnet
configuration and  target to wafer spacing are varied and the ratio
remeasured. The variation and measurement are  repeated until the ratio and
ratio uniformity are  achieved. Then the apparatus design is set and
wafers manufactured therewith having the desired  properties.    


