ABSTRACT A NOVEL METHOD OF FORM NG.SPACERS OF MULTI PLE W DTHS

A nmethod is described for forning gate sidewall spacers having different
‘widths. The variation in spacer width allows for optimzation of the
MOSFET characteristics by changing the dinensions of the lightly doped
source/drai n extensions. The process ié@ ﬁ'?égfgﬁ”d using a nethod where the
gate structure, conprising the gate el § and gate . oxide, is fornmed by
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ext ensi ons are i npl anted into the substrate not protected by the gate :
structure. The exposed substrate and gate structure are then covered with
an insul ating |4Amethaddy descritred for f¢@mg)gat9mqwgysmeréﬁlewnstiﬁ@r¢r&mﬂls
‘deposition over the insulating liner layer.. Afirst spacer . oxide layer is
t hen deposThecdriatien intspacee wddthaflows fayoptimizition of tHeMOSFRT cheractepiatiarty ar e
desired are masked, and the unnmasked spacer oxi de layer is renoved. The .

mask is tr@iangiﬁgmemenmmfmg%g Q& RurdeRBERlexRubifSs. | ThObRWRsAyer the
entire surface. The result is er oxide in the areas protected by
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el ectrodes are then fornmed by . inplanting.ions into the substrate not

pr ot ect ed #m%rﬁma@twep@#émaﬁhp SWsHERACt Profrstedty. thagaigstruetyre. ofhe he -

spacer width is acconplished by adjusting the total thickness of the etch

stop and sexposed swbbigase pud gats strapursare thedichvarad withian insulatiog finerdbyesd This

’changlng t he deposition thickness of the first spacer oxide layer. Fig 3
. is followed by an etch stop layer deposmon over the msulatmg liner layer. A first spacer -

ox1de 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. ’I'he mask is then

| stripped away and additional spacer oxide is grown over the entire surfece..' The result is

- a thicker oxide in the areas protected by the mask during the previous etch step. The
oxide is anisotropically eiched and spacefs are formed aldng the gate éidewalls. The
spacefs .a.re vx.'rider'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 tile substrate not protected by the gate structure and'.
sidewall spacers. Adjustment of the spacer width is accomp]i_shed by adjusting the total
thickness of the etch stop and spacer oxide layers. Sp:;cer width variation is conti'elled by

changing the deposition thickness of the first spacer oxide layer.
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