ABSTRACT A HI GH VOLTAGE TOLERANT ES DESI GN FOR ANALOG AND RF APPLI CATI ONS

. TN DEEP SUBM CRON CMOS TECHNOLOG ES The invention describes structures and
a process for providing ESD sem conductor protection with reduced input
capaci tance whi ch has speci al advantages for high frequency analog pin I/O
applications. The structures consist of a first and second NMOS serial pair
whose capacitance is shielded fromthe I/O pin by a serial diode. The first
serial pair provide an ESD voltage cla between the I/O pin and the VG
vol t age source. The second pair proARERAGH ESD vol tage cl anp between the
/O pin and Vsg, HDGH (VOLTAGE CFOLEEFAND LES[E . DEBESN IFQR) ANAIQGORANDO®Fh pairs is
enhanced by a N\ABPLBCATEON$ICEE DEER SUB CMOSy TRONAI@GIES he ESD
energy throuygh capacitance and a RC network. The serial_ pairs can be used

separatel y t brsigY@tion dpscribes strugiusesiand epgreessdguproxiding BSI semiseriuctoget her ., (
Fig . 3A
J pr)otection with reduced input capacitance which has special advantages for high frequency

analog pin I/O applications. The structures consist of a first and second NMOS serial pair
whose capacitance is shielded from the I/O pin by 8 serial diode. The first serial pair provide an
ESD voltage clamp between the I/O pin and the Vec voltage source. The second pair provides
an ESD voltage clamp between the I/O pin and Vss, or ground voltage source. The triggering of
both pairs is enhanced by a NMOS device whose gate is dynamically coupled to the ESD
energy through capacitance and a RC network. Th; serial pairs can be used separately to match

specific application requirements or used together,

(Fig. 3A)
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