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A pipelined Time-to—Digital converter using a novel time amplifier
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Abstract: A novel Edge Align-Time Amplifier(EA-TA) is proposed aiming at improving the trade-off
between conversion rate and precision in traditional Time—to—Digital Converter(TDC). This time amplifier
in pipeline TDC consists of 3 cascaded gated delay lines and edge combiner to achieve an integral gain of
4. The pipelined TDC is implemented in standard 0.35 pm CMOS process. Full simulation results show
that the TDC can achieve 13.1 ps of resolution at 50 MSamples/s while the dynamic input range is 6.11 ns.
Compared to other time amplifier such as Pulse Train-Time Amplifier(PT-TA), the proposed edge-align
time amplifier can get 19.5% and 33.7% higher in conversion rate and precision respectively.
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Fig.2 Schematic of pipelined TDC cell
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Fig.3 Schematic of proposed Edge Align-Time Amplifier
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(a) time diagram of pipelined TDC (b) time diagram of Edge Align-Time Amplifier

Fig.4 Time diagrams of pipelined TDC and Edge Align-Time Amplifier
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