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S-Domain Analysis

A transfer function in S-domain is given by

(s —z1)(s —z2)--- (8§ — zZmm)

Tis) =K
(s —p)s —p2)---(8 — pn)

Where K is constant and Z,, Z, ,Z,, are zeros and P,, P,, P, are poles of
the transfer function

Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition
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Transfer Function

i Ry
—A—] v, —\VWWy

* l oV,

_T_ Voltage transfer function T(s) = V,(s5)/Vi(s)
= Current transfer function I,(5)/1(5)
Transresistance function Vo(s)/I{(s)
Transconductance function I,(s)/Vis)
V.S R, V.S SR.C.
V() Rs+Rpslc V.(8) 1+S(R.+R:)
S

Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition
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Bode Plot

o Ve(w) [ R. Wz,
T(jw)= vV (iw) _(Rﬁ RJL+ jwfj

Ts Time constant

‘T(Jf XdB: 20 Ioglo[ RP J—i_zo Ioglo(Zﬂf TS)_ 20 Ioglo\/1+(272f Ts)z

R.* Rs

Filog scale)

Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition
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Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition
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Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition
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Short Circuit and Open Circuit Time Constant

. vo(s){ Res 1

W, V&) Rp+RPJX{1+{ B J[CP} - }
RP+RS Cs ST L

i

V |n.

I

T (max)yp | I
| |
| |

Ts ™~ (Rp + RS)CS Open circuit time constant | |

Tr~ (Rp I RS)CP

Short Circuit time constant fr fu

Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition




Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition
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Recapitulation

dThe amplifier gain is constant over a wide frequency range, called
the mid-band.

dIn mid-band frequency range, all capacitance effects are negligible
and can be neglected in the gain calculations.

At the high end of the frequency spectrum, the gain drops as a
result of the load capacitance.

At the low end of the frequency spectrum, the gain decreases
because coupling capacitors and bypass capacitors do not act as
perfect short circuits.

Source: Microelectronics Circuit Analysis and Design Donald A.
Neamen, Fourth edition
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