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FIG. 3

(57) Abstract: Semiconductor devices employing Field Effect Transistors (FETs) with multiple channel structures without shallow
trench isolation (STI) void-induced electrical shorts are disclosed. In one aspect, a semiconductor device is provided that includes a
substrate. The semiconductor device includes channel structures disposed over the substrate, the channel structures corresponding to
a FET. An STI trench is formed between each corresponding pair of channel structures. Each STI trench includes a bottom region
filled with a lower quality oxide, and a top region filled with a higher quality oxide. The lower quality oxide is susceptible to void
formation in the bottom region during particular fabrication steps of the semiconductor device. However, the higher quality oxide is
not susceptible to void formation. Thus, the higher quality oxide does not include voids with which a gate may electrically couple to
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other active components, thus preventing STI void-induced electrical shorts in the semiconductor device.



