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4-10

Photograph of a 1 cm diameter AT-cut resonator and its X-ray topograph. The

topograph shows the lattice distortion due to the mounting stresses.
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OCXO Oven’s Effect on Stability

Frequency

. TURNOVER

POINT OVEN SET POINT

T TURNOVER
1 A — POINT
+ OVEN

OFFSET

k—2 ATo —>
Typical f vs. T characteristic

OVEN CYCLING RANGE for AT and SC-cut resonators

H Il 1 4 . I ! 1 1 1 1 L] i H 1 i L J
L} 1

i i { i 1 ' 1 4 i

Temperature

e e el e

Oven Parameters vs. Stability for SC-cut Oscillator

Assuming T; - Ty p = 10°C

Ti-TLp = Oven Cycling Range
10°C (millidegrees)
10 1 0.1 0.01
o
© |4x 107'2|4 x 10°'% {4 x 107'4|4 x 1015
©
2% | 2 (6x10"3ax 10" |4 x 10754 x 10-1®
[ 9 0
YR
28 |+ |2x10726x 107 |4 x 10754 x 1017
o =
> ==
o E S |2x10°32 x 1075 |6 x 10717 (4 x 10718
o |2% 10°®/2 x 10775 |2 x 107'7|2 x 101

A comparable table for AT and other non-thermal-transient compen-
sated cuts of oscillators would not be meaningful because the dynamic
f vs. T effects would generally dominate the static f vs. T effects.
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Frequency Error vs. Time Error
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f. = reference (1.e., the "correct") frequency
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Accumulated Time Error

Time Error vs. Elapsed Time
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T¢ Estimate the Accumulated Tinre Error

® Estimate the initial frequency offset plus the average expected
offsets due to temperature and other environmental effects.

@ Find the time error caused by the sum of the offsets.

@ Find the time error caused by the oscillator’s specified aging rate.

@ Add the results of @ and ® to estimate the total time error.
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Four-pole filter
electrode arrangement

Monolithic Crystal Filter

Two-pole filter and its response
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Time Code, 9-23, 9-24

Time Constant, 3-19 to 3-22

Time Domain - Frequency Domain, 4-17

Time Errors, 9-8 to 9-11

Time Quotations, 9-27

Time Scales, 9-18

Time Transfer, 9-12 to 9-16, 9-20, 9-21

Timing Signal, 9-23, 9-24

Trim Effect, 4-48, 4-49

Tunability, 2-4, 3-16
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Universal Time, 9-18
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Very Long Baseline Interferometry (VLBI), 1-9
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Wearout Mechanisms, 8-5
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