A METHOD FOR MAKI NG HI GH GAI N VERTI CAL BI POLAR JUNCTI ON TRANSI STOR
STRUCTURES COWPATI BLE W TH CMOS PROCESS ABSTRACT An inproved NPN bi pol ar
transistor integratable with CMOS FET processing is achieved. The
transistor is forned on a substrate using a CMOS process and one

addi tional nmasking and inplant step. The CMOS N wells are used to form
the collector contacts (reachthrough) and the P wells are used to formthe
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current gain is increase te electrode masking el'éments, ” formed over

t he base, separagpckikg em tter and base contact regions, inproving the
emtter-to-base breakdown voltage. The CMOS source/drain N type inplants
then formemtters in the enitterAhgg' & and ohm c contacts in the
collector contacts. The source/drain ype inplants formthe ohmc base
contacts to conplete the bipolar transistor. (Figure 7)

An improved NPN bipolar transistor integratable with
CMOS FET processing is achieved. The transistor is formed
on a substrate using a CMOS process and one additional
masking and implant step. The CMOS N wells are used to form
the collector contacts (reachthrough) and the P wells are
used to form the base. N doped third wells are formed under
the N wells, P wells, and shallow trench isolation regions
to provide subcollectors. Since the P wells are not
implanted through the STI, basewidths are reduced and
current gain is increased. Gate electrode masking elements,
formed over the base, separate the emitter and base contact
regions, improving the emitter-to-base breakdown voltage.
The CMOS source/drain N type implants then form emitters in
the emitter regions and ohmic contacts in the collector
contacts. The source/drain P type implants form the ohmic

base contacts to complete the bipolar transistor.
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