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COMPARISON OF COMMON SOURCE , CASCODE AND CAS-

CADE STAGES.

PARAMETER COMMON SOURCE CASCODE | CASCADE
Transconductance Jm1 Jm1 % Jm2
. 1 gm2 L 1 1
OUtPUt 1mpedance 9ds1 9ds19ds2 9ds1 + 9ds2 9ds2
DC galn gm1 Im19gm2 Im1 + gm2 9m1 gm2
9ds1 9ds19ds2 9ds1 9ds2 9dsl 9ds2
\Y/
2VDSat-P‘/T *I ot
Vout Vout
Vbsat + V7
~| Vpsar + VT~| ~| —{
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Figure 1: COMMON SOURCE, CASCODE AND CASCADE STAGES
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Figure 2: CASCODE

FREQUENCY RESPONSE OF CASCODE
We consider the case when drain of the transistor is shorted,the result holds
true if Ry, is small

[0 Only if source impedance is present,then Cyy will contribute to poles.

[0 The voltage gain at output of M; is g—z% , so miller multiplication
for Cyq is small.

[0 The transfer function should look like a first order LPF |, as at high
frequencies Cgp1 + Cys2 will be a short.

[1 The voltage transfer function will have two poles.

0 The High frequency pole at P, = %.
gs

[0 The Low frequency pole at P; = m.
g
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Figure 3: CASCODE
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Figure 4: FREQUENCY RESPONSE OF CASCODE
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Figure 5: FREQUENCY RESPONSE OF CASCODE
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Figure 6: FREQUENCY RESPONSE OF CASCODE
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Let C1 = Cap1 + Cys2

Io - gml‘/;n + ‘/x$<01 + ngl) - V;nSngl + ‘/xgdsl (1)
Io = _(ng + gdsQ)Va: (2)
[0 . gml - Sngl (3)
o & Og 1 sl
‘/in 1 + 8(9771;:'9;52) + gmgigdSQ

Note that there is a difference in DC gain between approximate and ac-
tual analysis.This difference is due to the current flowing through g4s1,
which was neglected in approximate analysis. The DC gain in approxi-

mate analysis was ¢,,1 and in actual analysis is H%
Im2+9ds2



