A nmethad for maki-ng self-aligned sub-m croneter bipolar transistors _and
FETs on a substfate for Bi FET and Bi CMOS circuifs was achi eved using a
novel LOCOS structure as a self-aligned inplant nmask. This LOCOS structure
uses a silicon nitride mask conprised of stripes with well defined w dths
and spacings to forma puncht hrough oxi de mask of varying thicknesses over
the emtter, base, and collector of thedBipolar transistor, while providing
a thick field oxide el sewhere on thggpghstrate. The oxi de mask serves as a
self-aligned inplant mask for inplanting the emtter, base, and collector

of the bi pQl gErdop2kNy BhSK STRUEIURE { FORISENLFRAKTICNING DEON) ZMPLANTENG FOrRORMr ent | y
to forman inplant nask for VARIOBETDEVACESTREETERES| on i npl ants is then used

to formthe enitter, Abageho@ntor atdkemigoselift-adignedqsub+nicsepeteat e
phot oresi st masks. An array of nitride stripes with well defined w dths and
spaci ngs céigedars dtansistiees | and)FETS s as substragehfas BiFRT @ndyower
transistors. The nethod for sinultaneously form ng_the bipolar and FET
mi ni mi zes (HEMAfeIICUBERgERS AFRETIRY GRGe PoPOVRp| BREOR STTHE T uUSt ed to
uncht hr ough? dxihs ErPddRBSENERRI T kg SR L OERE PR SEEE 3P, and
therefore | QNS ritE1885Rabk oMY 1sdP U5 tedPed) wlkn' HELPI R Hea
widths and spacings to form a punchthrough oxide mask of
varying thicknesses over the emitter, base, and collector of
the bipolar transistor, while providing a fhick field oxide
elsewhere on the substrate. The oxide mask serves as a
self-aligned implant mask for implanting the emitter, base,
and collector of the bipolar transistor. The nitride mask
can be patterned concurrently to form an impiant mask for
the FET. A series of ion implants is then used to form the
emitter, base, and collector without requiring separate -
photoresist masks. An array of nitride stfipes with well
defined widths and spacings can be used to make larger
transistors, such as bipolar power transistors. The method
for simultaneously forming the bipolar and FET minimizes the
fhermal budget, and the collector implant can be adjusted to
minimize the collector contact resistance. The_partially
recessed punchthrough oxide around the emitter region

reduces the base current, and therefore improves the base

transport factor (gain) of the bipolar tramsistor.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)



