Appendix E

Derivation of Approximate Equations
for the Pierce Oscillator Analysis

The input impedance Z; may be written as

= jX2(Re +le +jX1)
LR +iX, +iX, +jX,

If X, + X; + X, =0, then the expression simplifies to

X (X, + X))+ iRe X,
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Again applying the preceding assumption,
X .
Z =R_2(X2 +JRe).
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If we now assume that X, >> R,, the input impedance simplifies to
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Figure E-1. Pierce oscillator m-network: simplified diagram.
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The voltage e; may be written as e; =jX,/, where

=
R +j(Xe + X1)
Combining these gives
€1 iXi

) —Re +j(X, + Xe).
If X; + X; + X, =0, then this expression simplifies to

€ _ jXi
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If now we assume that X, >> R,, then
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