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Stability
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Stability:  LaPlace Transform / Eigenvalue Method

...)exp()exp()exp()(

:response Impulse

)...)(()(

)...)(()(

...1

...1
)(

)(etc
)(

)(
or 

)(

)(
or

)(

)(

function.transfer limit  signal-small in etc.) (circuits, system Physical

332211

321

321
22

21

2

21
1

















tsktsktskth

ssssss

ssssss
c

sasa

sbsb
csH

sH
sI

sV

sa

sb

sV

sV

ppp

ppp

zzz

in

in

gen

out

system. unstable

limit.ut grow witho   will)exp( then

)positive( plane-s of halfright  in lie polesany  If

:complex )(generally are Poles





tsk

js

pii

pi

pipipi







class notes, M. Rodwell, copyrighted 2009

Unstable system if any pole has positive real part
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Stability from Network Viewpoint
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Network Theory: One-Port Potential Instability.
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Network Theory: One-Port Potential Instability.
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Ideas:  Unconditional stability, Potential instability

unstable  0}  Re{ negative )(

stable  0}  Re{ positive )(

2,1

2,1





psin

psin

sRR

sRR

unstabley potentiall is device                 

system unstablean  produces   of  values(positive) some negative, is     If

stable.nally unconditio is device                 

system unstablean  produces   of  value(positive) no positive, is     If





sin

sin

RR

RR



class notes, M. Rodwell, copyrighted 2009

Unconditional stability, Potential instability
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Potential instability: Relfection Viewpoint
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Stability of a Two-Port: Look at in
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Stability of a Two-Port: Look at out Instead.
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Input Stability Circle
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Is the inside  or the outside of the circle stable ?
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Output Stability Circle
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Is the inside  or the outside of the circle stable ?
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Potentially Unstable Amplifier
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Unconditionally stable Amplifier
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Is this possible ?????
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We need check only one stability circle
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"Safe" and "Unsafe" Impedances
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"Safe" and "Unsafe" Impedances
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Stable Interfaces to a Potentially Unstable Device
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Stability Factors
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