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Negative Resistance Converter and 
its Driving-Point Characteristic



An Astable RC op-amp Circuit and 
its Driving-Point Characteristic 



Waveforms of the Astable RC op-amp Circuit

Output Voltage

Input Voltage

Input Current



A Bi-stable op-amp Circuit and its 
Driving Point Characteristic



Dynamic Route of the Bi-stable op-amp Circuit 
Corresponding to a Square Pulse Triggering Signal



Impasse Point

A point Q is called an impasse point

whenever a dynamic route starting from t = tj

reaches Q at some finite time t = tk > tj and 

can not be continued for t > tk without 

violating the capacitor (resp., inductor) 

element law.
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Capacitor Voltage Continuity Theorem

The voltage vC(t) across a 

capacitor can not change 

abruptly at any time t = tk, 

provided 

namely,

( )C ki t ≠ ±∞

( ) ( )C k C kv t v t+ −=

iL(t)

vC(t) vL(t)

Inductor Current Continuity Theorem

The current iL(t) through an 

inductor can not change 

abruptly at any time t = tk, 

provided 

namely,

( )L kv t ≠ ±∞

( ) ( )L k L ki t i t+ −=
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Jump Rule

Capacitor Current Jump Rule Inductor Voltage Jump Rule

Upon reaching an impasse point

Q at              in an RC circuit, the 

dynamic route jumps abruptly

to a point on the v-i curve at              

such that

Upon reaching an impasse point

Q at              in an RL circuit, the 

dynamic route jumps abruptly

to a point on the v-i curve at              

such that

kt t−=

kt t+=

kt t−=

kt t+=

( ) ( )C k C kv t v t+ −= ( ) ( )L k L ki t i t+ −=




