Structured Electronic Design
Estimation of poles and zeros
in networks without feedback
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RC matrix example

Oscilloscope probe circuit
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p1 = —1768Hz p2 = —0.3537GHz
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Ic

OW many capacitors?

ow many independent loops of capacitors and voltage sources?

ow many poles?

ow many independent cut sets of capacitors or of capacitors and current sources?

ow many poles at s=07?
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Example

Ic

oW many capacitors? 7/
ow many independent loops of capacitors and voltage sources? 3

ow many poles? 4
ow many independent cut sets of capacitors or of capacitors and current sources? 2

ow many poles at s=07 2
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Short circuit in parallel with the signal path at complex frequency

Ry
+
+ o
Vi <> Vi
- O —
R+ -t =0
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Short circuit in parallel with the signal path at complex frequency

Rl Rl
+ +
+ o + e
v.(D v v.(D Vi
- ) == - Ly
R+ -t =0 Ry +sL; =0
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Short circuit in parallel with the signal path at complex frequency

Ry
n
Ch ==
Ry Ry
+ +
+ H2 + H R + = Ve
v(D v (D Vi . D
- O - Ly Vs <> L1 Vi - L4
Ry + s- =0 Ry+sLy =0 sLi =0 Ry + & +5sL1 =0

(c) 2019 A.J.M. Montagne



Zeros

Open circuit in series with the signal path at complex frequency

(c) 2019 A.J.M. Montagne



Zeros

Open circuit in series with the signal path at complex frequency
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Open circuit in series with the signal path at complex frequency

01 Ll
| —
+ F + + F +
Vs <> Ro| | Ve Vs <> Rof | Vi
801 L — 0 Rl L — 0
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Open circuit in series with the signal path at complex frequency

01 Ll
| —
C1
+ F + + f + + " +
Vs <> Ra| | Vi Vs<> Ro| | Vi Vs<> Rl v,
801 Rll =0 Rl Sil =0 SCl =0
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Open circuit in series with the signal path at complex frequency

C1
L1 Ll
(Y Y L (Y Y ]
C1

+ + F + + " + + Fa +
v (D m[v v mlvw ) w[]w
1 1 1

Rl sLi 0 SCl =0 SCl R4 slLq
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Transfer through multiple paths that cancel each other at complex frequency

reut, S (5) 4 Hafs) = VDN
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