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Abstract—We present an ultra wideband Cryogenic Phase Locking Loop system (CPLL). The CPLL was developed for phase locking of a Flux-Flow Oscillator (FFO) in a Superconducting Integrated Receiver (SIR), but can be used for any cryogenic terahertz oscillator. The key element of the CPLL is a cryogenic phase detector (CPD) based on superconductor – insulator – superconductor (SIS) tunnel junction. All the loop elements are placed inside a cryostat at 4.2 K; the novel CPLL system has a loop length 50 cm and the loop group delay is about 4.5 ns. Such small delay results in a CPLL synchronization bandwidth as much as 40 MHz and allows to phase-lock more than 60% of the emitted by FFO power even for FFO linewidth about 11 MHz. This fraction of phase-locked power is three times more than can be achieved with conventional room-temperature PLL. Details of the phase noise measurements for the FFO phase-locked by the CPLL will be presented.
