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»10.6 Differential Pair with Active Load
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» Many circuits require a differential to single-ended
conversion, however, the above topology is not very good.
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» The most critical drawback of this topology is supply noise
corruption, since no common-mode cancellation
mechanism exists. Also, we lose half of the signal.
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» This circuit topology performs differential to single-ended
conversion with no loss of gain.
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» With current mirror used as the load, the signal current
produced by the Q, can be replicated onto Q,.

» This type of load is different from the conventional “static
load” and is known as an “active load”.
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» The input differential pair decreases the current drawn from
R, by Al and the active load pushes an extra Al into R by
current mirror action; these effects enhance each other.
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» The load on the left responds to the input signal and
enhances the single-ended output, whereas the load on the
right does not.
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» Similar to its bipolar counterpart, MOS differential pair can
also use active load to enhance its single-ended output.
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» Because of the vastly different resistance magnitude at the
drains of M, and M,, the voltage swings at these two nodes
are different and therefore node P cannot be viewed as a

virtual ground.
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(a) (b)

(a) The MOS differential amplifier with a common-mode input signal v
Ic

(b) Equivalent circuit for determining the common-mode gain (with 7 ignored).
Y,

Each half of the circuit is known as the “common-mode half-circuit.”
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Analysis of the MOS differential amplifier to determine the common-mode gain resulting
from a mismatch in the g values of Ql and 02.
m
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@ (b)

(a Definition of the input common-mode resistance /.
icm

(b) The equivalent common-mode half-circuit.
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(a) (b)

(a) Frequency-response analysis of the active-loaded MOS differential
amplifier.

(b) The overall transconductance G as a function of frequency.
m
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