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During the past decade a 1arge amount of research has been carried out

on the properties of oxidized sil-icon stimul-ated mainl-y by the desire to

produce rel-iable MOS devices. At the moment the influence\of the oxide

preparati-on mettrod and anneali-ng treatments as well as the effects of various

i-mpurities on the properties of ttre Si-SiOA interface are fairly wel-l- known.

Howewer, €r compl-et.el-y satisfying ptrisical.-chemical mode1, wtrictr could expl.ain

alL the observed phenomena, is stil-J. a poi-nt of discussion. Oxide charge'

interface states, the doping 1-eveL of the semiconductor substrate and ttre

oxide thickness are variabJ.es wtrictr can be used to control- such an important

parameter as the threshol.d gate voltage of an MOS device. Amongst others,

poJ-y-siiicon gate techniques have appeared to be very suitabl-e to produce

rel-iable MOS devices, both from ttre point of view of tectrnol-ogy (self-aligned

gates) and threshol-d woltage control.

In many semiconductor dewices, particuJ.arly in J-ntegra$ed circui-tst

parasitic MOS effects may occur and trave to be prevented by a proper choiEce

of ttre technoJ-ogy. Regrrl-ation of oxide ttrickness, oxide charge and/or surface

states and/or the doping l-ewel of ttre semiconductor substrate rrnder the

passivating oxide-fi-lms may be emp1oyed. Diffused guard rings and field-rel-ieve

el-ectrodes are effective means to make devices which shoul-d be able to operate

at rel-ative high voltages.

The LOCOS (1ocal oxidation of siJ-icon) techrriquel) is extremel-y suitabl-e

to produce we1.J--defined thick patterns of silicon oxide, wtrictr are sunk

to at l-east part of their ttrickness into ttre sil-icon substrate. Usual-ly

si1icon nitride fil-ms are used as oxidation masks. The technique is wery

suitab1e for producing densiJ-y packed bipol-ar as wel-L as unichanne1. and

complementary MOS integrated circuits. One of the adwantages is also that

parasitic MOS effects can be reduced because ( t ) the oxide layers can be

made thick, (Z) ttre i-mpurity concentration under the oxide can be regrrlated in

a sel-f-registered fastrion, (f) various regj-ons of impurity diffusion, such

a base diffusion, grrard-ring diffusion, isol-ation diffusion can be deter-

mined by different windows in the LOCOS pattern, defined already by the silicon

nitride pattern which is used as the oxidation mask.

1) Phi1ips Research Repts. 25t 118, 1970 and 26, 157 and 166, 1971
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