
vi t( ) / R1 = −C1 ′vo1 t( )   ,  vo1 t( ) / R2 = −C2 ′vo t( )− vo t( ) / Rf

vo1 t( ) = −R2C2 ′vo t( )− vo t( )R2 / Rf

′vo1 t( ) = −R2C2 ′′vo t( )− ′vo t( )R2 / Rf

vi t( ) / R1 = −C1 −R2C2 ′′vo t( )− ′vo t( )R2 / Rf⎡⎣ ⎤⎦
R1R2C1C2 ′′vo t( ) + ′vo t( )R1C1R2 / Rf = vi t( )

′′vo t( ) + ′vo t( )
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vi t( )



vi t( ) / R1 = −C1 ′vo1 t( )   ,  vo1 t( ) / R2 = −C2 ′vo t( )− vo t( ) / Rf

′′vo t( ) + ′vo t( )
RfC2

= 1
R1R2C1C2

vi t( )

s2 Vo s( )− svo 0−( )− d
dt

vo t( )( )⎛
⎝⎜

⎞
⎠⎟ t=0−

+ 1
RfC2

sVo s( )− vo 0−( )( ) = 1
R1R2C1C2

Vi s( )

Let vo 0−( ) = 0 and d
dt

vo t( )( )⎛
⎝⎜

⎞
⎠⎟ t=0−

= 0 and Vi s( ) = 1 / s.

s2 Vo s( ) + sVo s( )
RfC2

= 1
sR1R2C1C2

⇒Vo s( ) = 1
R1R2C1C2

× 1
s2 s +1 / RfC2( )



Vo s( ) = 1
R1R2C1C2

× 1
s2 s +1 / RfC2( )

Let R1 = 10 kΩ , R2 = 1 kΩ , C1 = 20 nF , C2 = 50 nF , Rf = 20 kΩ

Vo s( ) = 108

s2 s +1000( ) = 100 1000
s2 − 1

s
+ 1
s +1000

⎡
⎣⎢

⎤
⎦⎥

vo t( ) = 100 1000 ramp t( )− 1− e−1000t( )u t( )⎡⎣ ⎤⎦


