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10.1 General Considerations
10.2 Bipolar Differential Pair
10.3 MOS Differential Pair
10.4 Cascode Differential Amplifiers
10.5 Common-Mode Rejection

10.6 Differential Pair with Active Load
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» A pair of differential signals can be generated, among other ways, by a transformer.

» Differential signals have the property that they share the same average value to

ground and are equal in magnitude but opposite in phase.
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» With the addition of a tail current, the circuits above operate as an

elegant, yet robust differential pair.
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» Since the input to Q, and Q, rises and falls by the same amount, and

their emitters are tied together, the rise in I, has the same magnitude

as the fall in I-..
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» For small changes at inputs, the g,,'s are the same,
» and the respective increase and decrease of |-, and |-, are the same,

» node P must stay constant to accommodate these changes.
Therefore, node P can be viewed as AC ground.
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» Since the output changes by -2g,,AVR. and input by 2AV, the small

signal gain is —g,,R, similar to that of the CE stage.

» However, to obtain same gain as the CE stage, power dissipation is
doubled.
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(10.52)
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(10.53)
— Vpln 2L _yrnic2 (10.54)
Isy Iss
I
= Vrln =2, (10.55)
Ico
VES
Iy + Ic2 = IpE. (10.56)

0.56) contain two unknowns. Substituting for I~y from (10.55) in

‘/-inl - ‘/'i.n2
Ico exp

+Ic2 = IEE (10.57)
Vr
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Ico = e (10.58)
1+ exp T
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» The left column operates in linear region, whereas the right
column operates in nonlinear region.
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» Since Vi is grounded, we can treat the differential pair as two CE “half circuits”,

with its gain equal to one half circuit’s single-ended gain.
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» It can be shown that if R, = R,, and points A and B go up and down by

the same amount respectively, V, does not move.
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