A H GH GAI N LATERAL PNP AND NPN BI POLAR TRANSI STOR AND PROCESS COWPATI BLE
WTH CMOS FOR MAKI NG BI CMOS CI RCUI TS A nethod and | ateral bipol ar .
transi stor structure are achieved, with high current gain, -conpatible with
CMOS processing to formBi CMOS circuits. Making a |lateral PNP bipol ar

i nvolves formng an Nferr] well in a Plerr] doped silicon substrate. A
patterned Si3N4 | ayer is used as an oxidation barrier mask to formfield
oxi de isolation around device areas by the LOCOS nethod. A polysilicon

| ayer over device areas is patterned tod eawe portions over the intrinsic
base areas of the L-PNP bipolar an inplant block-out mask. A buried Nerr]
base region is inplanted in the substrate under the emtter region. A

phot oresi st mask and the patterned polysilicon | ayer are used to inplant
the P[err] doped emtter and collector for the L-PNP. The emtter junction

dept h xéerrlI | nt elrlsectgs t he hﬁ'éﬂ%ﬁé@ﬂ%k&ﬁfsﬁgﬂ l‘)‘ggepﬁrog .ﬁl‘.s?ﬂ Thi's
N err ope t i e
'uvaan]t ed ?par%é%g%%ﬁﬁmaq% PRB YAKING JHCYPS (GIBCYLISNP bi pol ar to reduce
the current gain of thg nediNd adBeribidall- biPo POt @¥hhalisdd Rrubbgre

em tter-base junction also increases further the current gain of the V-PNP
t her eby i ncr esse ragphtibeedaiwi thf hige duNRtbgapih arcampansbbd ovithBgMO&ver si ng
the polarity of the dopants, L-NPN conponents can al so be nade. Al so by

i npl anting a PEAGeAFAPENtC i TRFH PEGMABHiTAYitR; Hakips & 13tRFaLuFYBnt gain of
the L-PNP Canb%%%fgérEgsgléégDE%¥ﬁgng an N~ well in a P~ doped silicon
substrate. A patterned Si3zN, layer is used as an oxidation
barrier mask to form field oxide isolation around device
areas by the LOCOS method. A polysilicon layer over device
areas is patterned to leave portions over the intrinsic base
areas of the L~PNP bipolar an implant block-out mask. A
buried N~ base region is implanted in the substrate under
the emitter region. A photoresist mask and the patterned
polysilicon layer are used to implant the P*Y doped emitter
and collector for the L-PNP. The emitter junction depth X
intersects the highly doped N* buried base region. This N*
doped base under the emitter reduces the current gain of the
wwanted (parasitic) vertical PNP portion of the L-PNP
bipolar to reduce the current gain of the V-PNP. The built-
in potential Vp; of the emitter-base junction also increases
further the current gain of the V-PNP thereby increasing the
gain of the L-PNP bipolar transistor. By revers{ng the
polarity of the dopants, L-NPN components can alsc be made.
Also by implanting a tetravalent impurity such as Ge, Si, or

C, the current gain of the L-PNP can be further improved.

(FIGURE 1 IS SUGGESTED FOR PUBLICATION)
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