ABSTRACT NEW STRUCTURES OF VRRTI CAL RESI STORS AND FETs AS CONTROLLED BY

- ELECTRI CAL FI ELD PENETRATI ON ANN A BAND- GAP VOLTAGE REFERENCE USI NG

VERTI CAL FETs OPERATI NG | N ACCUMULATI ON THROUGH THE FI ELD PEQINMNW“’I"‘U“I
EFFECT A vertical resistor structure with a variable r

reali zed by biasing an adjacent control junction through a shall oywfsench
isolation (STI) structure, thereby formng a depletion |ayer in the
resistor region and varying its resistanBtRASTvertical FET structure which
is based on the fore oi n vertrcal resrstor structure and whi ch has a

control junctV§ Lrg FuERti on or
AR it R T o
reference circuit isyp ﬁ@@cm ﬁgLr]g p%h T TIONO rt i'cal’ fi-channel FET
structures (in an n-well) vvrth conpl i mentary control j unctions (a p+
junction and an n+/p-base junction) or two such vertical p-channel FET
structures wit hAgenipaliresistoestiucooawitok vatalde reststar(carls realizatsf bigsingad a
p+/ n-base junction). The fabrication nmethods for vertical FETs are
conpati bl eadlﬁcwt@ﬂntmluurg:tlom/tmmgtacaﬂrsmtllorgyrenéh isbiatiorB(8T)l) structure, thereby
forming a depletion layer in the resistor region and varying its resistance. A vertical FET
structure which is based on the foregoing vertical resistor structure, and which has a
control junction isolated by a base region, can induce an accumulation or depletion layer
for turn-on or turn-off operation. A band-gap voltage reference circuit is described using
either two such vertical n-channel FET structures (in an n-well) with complimentary control
junctions (a p+ junction and an n+/p-base junction) or two such vertical p-channel FET

structures with complimentary control junctions (an n+ junction and a p+/n-base junction).

The fabrication methods for vertical FETs are compatible with existing CMOS technology.
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