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In this study, a signal processing method in the early vision model of the
retina is introduced to improve the measurement accuracy of the time-to-digital converter. Each
oscillator output waveform of the multi-phase ring coupled oscillators (MPRCO) is considered as a
photoreceptor cell output of the retina. The dynamic behavior of the MPRCO was analyzed to avoid the

instability of the oscillation mode, and the circuit design technique and its startup procedure
were proposed to realize an MPRCO that oscillates in a specific mode. In addition, a new output code

robust against oscillation frequency perturbations was proposed, as well as a N-path notch filter
to improve TDC time resolution. The results of this research will enable recognition of the external

environment of an autonomous vehicle in more detail, and in medical imaging devices it will be
possible to detect lesions at an early stage. Thus great benefits to our lives are anticipated.
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