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Time

Frequency variations relative to time are indicative of oscillator
stability. Stability is usually expressed as the fractional frequency
change over a period of time, i.e., long-term or short-term.

Long-Term

A gradual change in frequency over days or months is known as aging.
This occurs for various reasons, e.g., the physical properties of the
crystal mounting may change. The crystal coefficient of elasticity
changes when subjected to stress, or when trapped gasses escape, or
when contaminants attach to or leave the crystal surface. Aging occurs
at a relatively constant rate per decade for each crystal (Figure 15).
Therefore, to maintain an accurate frequency, periodic oscillator
adjustments must be made to remove the effects. Generally, the
frequency of an oscillator can be varied a few cycles by a slight change
in the phase of the feedback signal. This change is usually accom-
plished by an adjustable capacitor. A 10 MHz oscillator with an adjust-
ment range of 20 Hz can be corrected for 75,000 + hours (9 or 10 years)
of aging at a 5 × 10-10 per day rate.

Figure 14.

A, B, and C are

temperature vs.

frequency plots of

AT cuts which

have been varied

by a few seconds

of angle rotation.
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Figure 15.  Time

domain stability

of the fractional

frequency change

over time (days)

starting from a

point of

calibration.
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