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Transient responseby
LaPlace analysis
partial - fraction expansion

Inverse LaPlace transform by tablelook - up

Effect of "high - frequency "rolloff on stepresponse
"high - frequency "rolloff <> 1/(1+s7)

Effect of "low - frequency "rolloff on step response

"low - frequency "rolloff <> (s7)/(1+s7)

Effect of dominant vs.non - dominant poles on step response.
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responseto 1 mV step- function input:
Vo) = B-u(t) >V, (s)=B/s where B=1mV
A, =—8.65
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Step Response: Inverse LaPlace Transform

i :"‘M +j~
A SRS =
—--/(fr:! / ___'-'Z-____' - it - = /’{ﬂﬁ
L - F e 0% &

Vour(l) = AOB{U(f)—u(t) - ilf e —u(r) - TZT ,em}
| 2 » —7T5

A,B=-8.65mV, 7,=0.326us, 7,=1.42ns



Step Response: Effect of the Two Poles
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Finding Approximate Puise Response More Quickly:

Knowing this, we could have ignored the 2nd poleat thebeginning :

Vour(8) _ —8.65
V. (s) 1+s(0.326us)

gen

Soif V, (s)=(1mV)/s

gen

V(W(S)ElmV —8.65  _R65mV . 1 0326us
s 1+5(0.326us)

v, () =-8.65mV - (I—e*2%).U(r)

with 2nd pole neglected.

s 14+5(0.326us)




Low Frequency Response

Common - souce amp lifier : small - signal equivalent circuit :
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Let us first consider responseat high frequencies.

We will therefore temporarily neglect C, and C_ ..
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Low-Frequency Response
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Simp lify parallel resistances. Transform from Norton — Thevenin
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Low-Frequency Response
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Low-Frequency Response
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Low Frequency Response
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Low-Frequency Response
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Low Frequency Response

Cout = out(RD H RDS +RL)
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Overall Low Frequency Response
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Step Response Due to Low-Frequency Poles
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Step Response Due to Low-Frequency Poles

_,00173 " a‘f'f':.'-f?j Zne = 5.38s.

Second term —

First term’
+1.0173

‘ o1 6ms d Step response is dominated
[\ .~ 7"-0ms decay constant by the* highest *of the

\_,_ low - frequency poles

5385 decay constant

: : T =
réirf}d-'ﬁ Lhe jover of LhLE fus  fodw- Fetaenc oo S
,-_".‘:: ,j '/

ey OV 3;-&-'._"?._. L7 Ex AW s P el e L5 e -5 P L P~
_____,-7' # -/G-" _?A'-r

-~

- e g
gl afordrrs = -_'.e.f.-.’f SR LTE Cuttey
— - P



notes, M. Rodwell, copyrighted 2013

c’.'?;;/f-’faff:" ":;;.’" ::(f.f"' Ce ,./"1?5 PaHse
488 kHz
I
s v:fr // o N\lz MHz
0.030 '
\
N o
-

High - frequency rolloff
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