
ABSTRACT        A NOVEL METHOD OF FORMING SPACERS OF MULTIPLE WIDTHS
A method is described for forming gate sidewall spacers having different
widths.  The variation in spacer width allows for optimization of the
MOSFET characteristics by  changing the dimensions of the lightly doped
source/drain extensions. The process is  achieved using a method where the
gate structure, comprising the gate electrode and gate  oxide, is formed by
conventional techniques upon a substrate. Lightly doped source  drain
extensions are implanted into the substrate not protected by the gate
structure. The  exposed substrate and gate structure are then covered with
an insulating liner layer. This  is followed by an etch stop layer
deposition over the insulating liner layer. A first spacer  oxide layer is
then deposited over the etch stop layer. Areas where thicker spacers are
desired are masked, and the unmasked spacer oxide layer is removed. The
mask is then  stripped away and additional spacer oxide is grown over the
entire surface. The result is  a thicker oxide in the areas protected by
the mask during the previous etch step. The  oxide is anisotropically
etched and spacers are formed along the gate sidewalls. The  spacers are
wider in the areas with the thicker oxide. The process continues by etching
the etch stop layer not protected by the spacers. The source and drain
electrodes are then  formed by implanting ions into the substrate not
protected by the gate structure and  sidewall spacers. Adjustment of the
spacer width is accomplished by adjusting the total  thickness of the etch
stop and spacer oxide layers. Spacer width variation is controlled by
changing the deposition thickness of the first spacer oxide layer.  Fig 3


