ABSTRACT A METHOD TO FORM AN | NVERTED STAI RCASE STI STRUCTURE BY
ETCH-DEPCSI TI O ETCH AND SELECTI VE EPI TAXI AL GROMH A nethod of form ng an
.l.nverted staircase shaped STl structure conprising the follow ng steps. A
"sem conductor substrate having an overlying oxide |ayer is provided. The
substrate having at |east a pair of active areas defining . n STl region

t herebetween. The oxide layer is etched a first tine within the active

areas to formfirst step trenches. first step trenches having exposed
sidewal I s continuous side wall s fornmed on said ex os§d fiest
Step trenchA METRIRRADIFORMIAN INVERIED BEAIREASESTISTRHETUBE BY ETCHDEPASIIQNH o

times usi ngA\NhEELEGHERERETANIAL GROWEH step side wal | spacers as masks to form
successive step tenchesy N%Bhﬂi%nlaﬁwéé?e rs%?casgabq%d Khe SHEGESS! Ve
Si e spacers

step trenches havi ng exposed s and have si

successi:¥@ptisher MRE FONoIgy SUGEL IS Is¥mi&S IR R ctbF SNBH - E6PRSEH i d8vwalk & The
oxide layer is etched a final tine using the previously fSrnEd stéep ‘side

wal | spaggteslager Faskyidad. fldtesdtishake kb epgtdtdachasp £xposetig: hhas debbsiy at e
within the active areas. The STl region conprising an inverted staircase
shaped SEISHtregorutterebidieeshephsiodedavalyler spacbed adimst tiempwathifirtbmathee X + 2
step trenches. A planarized active area silicon structure is formed within
the X + eagr@ formalirsiistsp theapbered hepigtstepienches having exposed sidewalls.
—ontinuous side wall spacers are formed on said exposed first step trench
.idewalls. The oxide layer is etched X + 1 more successive times using the
rreviously formed step side wall spacers as masks to form successive step trenches
vithin the active areas. Each of the successive step trenches having exposed
-idewalls and have side wall spacers successively formed on the successive step
‘rench exposed sidewalls. The oxide layer is etched a final time using the previously
ormed step side wall spacers as masks to form final step trenches exposing the
~ubstrate within the active areas. The STI region comprising an inverted staircase
+haped STI structure. The step side wall spacers are removed from the X + 2 step

venches. A planarized active area silicon structure is formed within the X + 2 and

.:nal step trenches.
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