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standard while the dual channel configuration makes it easy to observe the uncalibrated sinusoidal wave
shifting with respect to the calibrated one. On the downside, this first configuration requires two
channels and the 20MHz bandwidth. A second possible configuration uses a single channel scope with
20 MHz bandwidth although discerning the maximum or minimum of the wave can be a bit tricky.

A third possibility uses a simple LED circuit that sums the two signals and then detects the

(TCXO). Of course this means that
the OCXO calibration can be no better than 0.5-1Hz at any given instant of time. On the other hand, if
the term ‘stable’ means that the crystal oscillator remains centered about the true frequency then when
the frequency is averaged over long time periods, the average will be much better than the 0.5-1Hz.

Figure 9.3: Left: A known high precision
standard with fixed frequency Fr couples to
channel 1 and triggers the oscilloscope. A
stable but tunable standard, frequency F,
couples to channel 2. If the tunable
frequency is faster than the fixed one (i.e.,
Fr > Ff) then the Ch2 wave appears to move
in the direction of F (fast). If Fr < F¢ (i.e.,
slower S) then the Ch2 wave moves to the
right in the direction S (slow). Right:
Summing the signals from the Tunable and
Fixed sources will cause the waveform to
oscillate up and down. When the two
frequencies are equal, the displayed wave
will remain motionless.

Consider first the case of the dual trace scope as shown by the left hand portion of Figure 9.3.
The oscillator with known fixed frequency couples to channel 1 and triggers the oscilloscope. Suppose
the Tunable Frequency Fy is ‘faster’ than the Fixed  gupt End

Frequency F (that is, Fr > Ff) and at some instant in

time appear as in the left portion of Figure 9.4. /\M — [\M
Because the wave F is faster, the peak will occur at After

sooner times compared with the F: peaks; W/ Sgcs /\[\/\/
consequently, the Ch2 wave appears to move

toward the left. Similarly, for Fr < F, the Ch2 wave

will move toward the right. The idea is to adjust the

tunable frequency until the wave in channel 2 Fe and the lower waves to unknown 'Funable frequency
Fr. When F; > F¢, the lower wave will move left from

remains stationary (as close as possible) relative t0  one peak to the adjacent one after t seconds.

the wave in channel 1. Often the tunable frequency

source will have a dial or scale associated with the frequency. So once the two frequencies agree, one

then knows the frequency corresponding to the particular dial/scale reading. For example, if the GPSDO

provides the fixed frequency of 10MHz and the Rubidium Source provides the tunable frequency, then

Figure 9.4: The top waves correspond to fix frequency
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