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Abstract

High reliability is required for delivering the RF reference signal to users. But, accidental trouble may occur at the
master oscillator or trigger generating modules. In such a case, users should shutdown/restart their system, such as a high-
power synchronous short-pulse laser or a data acquisition system. These procedures may take several hours. To overcome
this situation, we have developed a new synchronous trigger and clock generator (TCG), which provides master trigger
and reference clock signals synchronized to an external ones with a low jitter. In case that the RF system is scheduled to
be stopped, the TCG switches its operating mode to internal mode. When the external signal is restored, the TCG switches
back to external mode. This allows users to keep their equipment running during maintenance of the reference RF system,
potentially reducing downtime. The integrated phase noise of the TCG from 10 Hz to 10 MHz was 33 fs rms, which is
sufficiently small value. The phase drift between the external reference and the TCG output at 5712 MHz was 0.5 ps PK
over 100 seconds. We will try to reduce this drift in the future.
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Figure 1: Block diagram of the trigger and signal generator (TCG) in external mode.
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Figure 2: Phase noise spectra of a) 238 MHz and b) 5712 MHz output signals. Blue lines, green lines and red line show
the TCG signal with internal-mode, with external-mode and the external reference input signal, respectively.
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Figure 3: Measurement setup of the phase of 238 MHz and
5712 MHz.
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Figure 4: Phase signal at the mode change. a) from internal to external, and b) from external to internal. The phase of
238 MHz is shown in the purple line, and that of 5712 MHz is shown in the green line.
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Figure 5: Timing difference between the master oscillator
signal and the TCG signal at 5712 MHz without SR beam
injection.
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Figure 6: Timing difference between the master oscillator
signal and the TCG signal at 5712 MHz at the SR beam
injection.
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