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This dissertation proposes a method to derive explicit circuit parameter conditions
for stability and phase margin of the operational amplifier circuit with various circuit
topology. Based on the derived conditions, the circuit designer knows which parameter
value should be increased and which one should be decreased to obtain its stability
with enough margin. First, the small signal equivalent circuit model of the operational
amplifier is derived and its transfer function is obtained. Then the Routh-Hurwitz
stability criterion is applied and the explicit circuit parameter conditions for the
stability are obtained, which were not obtained before. In the theoretical part, the
equivalence between Nyquist and Routh-Hurwitz stability criteria under some
conditions is shown. Next the relationship between parameters of Routh-Hurwitz
stability criterion and phase margin of the operational amplifier are deduced. Then
explicit circuit parameter conditions for the operational amplifier stability with enough
margin are obtained, which are useful for operational amplifier analysis and design,
and which could not have been obtained with the conventional methods. In the
verification part, the above statement is confirmed with SPICE simulations at transistor
level operational amplifier circuits.

In the later part of this dissertation, an additional method is proposed to obtain the
open loop characteristics directly without opening up loop and not need to insert any
extra circuit element. This operation is called as a closed-open conversion method to
obtain the open loop characteristics with corresponding closed loop measurement. Its
principle is introduced and simulation verification is shown. When this method reveals
that the phase margin is not sufficient for the designed operational amplifier, some
parameter values are increased or decreased based on the results obtained by the above-
mentioned Routh-Hurwitz method so that its enough phase margin should be gained.



