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Time-to-Digital Converter
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- Time-to-digital converter (TDC) measures
timing difference t, between ¢, ,t,
and outputs as a digital value D,;;
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TDC Application Examples
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Comparison of TDC Architectures

- Conventional TDC Proposed TDC
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Comparison of frequencies
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Outline

®Proposed TDC Principle
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Proposed TDC Architecture
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Basic Operation of Logic Circuit
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How we calculate to timing difference ¢,

* Proposed TDC Principle

to = deviation points X one time difference
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Detalls
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Timing difference generates deviation points
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={(ny+m)/2 - (A7 + 15+ ) — (g +ny +--))} (incase f1 < f5)
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Time resolution Is one time difference

€ One deviation points means
One time difference t’ between D; and D,
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to = deviation points X one time difference
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Outline

®|ndividual Circuit
» Trigger Circuit
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Trigger Circuit Architecture & Operation
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Track & Hold Circuit
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Trigger Circuit's Simulation Results
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Outline

®|ndividual Circuit

» Logic Circuit
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Logic Circuit Architecture
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D-flop sampled D1 by clock D2
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Counter & Update
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Outline

®Resolution of Proposed TDC
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Time resolution image
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Overlapped outputs
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Time Resolution of Proposed TDC

overlap (incase f; = f;)
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When f, ~ f,, the number of n,,,; Increase

overlap example
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Linearity of Proposed TDC
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RMS Error of Proposed TDC
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Outline

® SPICE Simulation verification
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SPICE Simulation Verification of Proposed TDC

& Simulation Conditions
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Outline

® Conclusion
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Conclusion

Summary

€ TDC is proposed:
- Using asynchronous two sine waves
- With different frequencies
- No delay line
- No self-calibration required

Future task

& Perform simulations of entire TDC
Including trigger circuits.
€ Considering the case of t0 is larger than 1/(2f).
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Thank you for your attention



