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»9.1 Cascode Stage
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Rout — [1+ gmlrol](roz ” rﬁl) + r.01
L Rout gm1r01(roz | rﬂl)
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» The maximum output impedance of a bipolar cascode is
bounded by the ever-present r_ between emitter and ground

of Q,.
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» Typically r_is smaller than r,, so in general it is impossible
to double the output impedance by degenerating Q, with a
resistor.
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» Instead of treating cascode as Q, degenerating Q,, we can
also think of it as Q, stacking on top of Q, (current source)
to boost Q,’s output impedance.
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» When the emitter of Q, is connected to the emitter of Q,, it’s

no longer a cascode since Q, becomes a diode-connected
device instead of a current source.
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» Similar to its bipolar counterpart, MOS cascode can be
thought of as stacking a transistor on top of a current
source.

» Unlike bipolar cascode, the output impedance is not limited
by B.
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» Rpwill lower the output impedance, since its parallel
combination with ro, will always be lower than r;.
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» The short-circuit transconductance of a circuit measures its
strength in converting input voltage to output current.
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» By representing a linear circuit with its Norton equivalent,
the relationship between V_,,and V,,can be expressed by
the product of G, and R_;-
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» Since the output impedance of bipolar cascode is higher
than that of the CE stage, we would expect its voltage gain
to be higher as well.
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» Since rgis much larger than 1/g,, most of I o, flows into the
diode-connected Q,. Using R, as before, A, is easily
calculated.
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» A bipolar cascode amplifier is also a CE stage in series with
a CB stage.
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» Since no current source can be ideal, the output impedance
drops.
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