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Small signal equivalent circuit including Cgs capacitor
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Including the MOS small signal model:
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Defining Rg=222K, Gg=1/Rg, and G,=1/R,=1/10K and summing currents at input and output nodes
obtain equations
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Which can be written as
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Solving for angular frequency w we obtain
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It remains to obtain g and Cgs. Observe by voltage divider Vgsq=1.33V. So

w
Im = ucoxT(VGSQ —Vry) = 232.5uS

Co = C o WL = 400fF

So, unity gain frequency is approximately 290.625M rad/sec or 46.25 MHz
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