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Abstract

This paper describes that a digital self-calibration technique for linearity using the histogram method with two

oscillators can be applied to Vernier-type, stochastic-type and their combined time-to-digital converter (TDC)

architectures as well as a basic TDC. We show that they can be transoformed to equivalent basic TDCs, and our

Matlab simulatio results validate our method.
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Fig.1. Basic TDC architecture and operation.
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Fig.3. Stochastic TDC architecture.
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Fig.5. Coarse time resolution of the conventional TDC
(left). Fine time resolution of the stochastic TDC (right).
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Fig.6. Vernier-stochastic TDC architecture.
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Fig.8. Proposed TDC architecture with self-calibration.
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Fig.9. Operation of the proposed TDC architecture with
self-calibration. (a) Self-calibration mode. (b) Normal

operation mode.
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Fig.11. Simulation result of histograms in self-calibration
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Ideally linear TDC case (left). Nonlinear case (right).
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Fig.13. Description of the principle of self-calibration.
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Fig.14. Equivalent circuit of Stochastic TDC.
(a) Stochastic TDC. (b) Equivalent circuit.

START —ITl—tll T T1-t12 I—.—
D

L[5 5
Q Q aQ
STOP —|T2-t21}LTz-tzz| ||T2-t23 II
(a)
oy [y L [ms)
START — X m2-121) L “(T2-029) L “(T2-23) [
5] D D
aQ a aQ
or [ [ [
®)

15 N—=7 TDC O A TDC [A]#E~ DA
(a)3—=7% TDC (b)Zli A TDC [A]#%
Fig.15. Equivalent circuit of Vernier delay line TDC.
(a) Vernier delay line TDC. (b) Equivalent circuit.
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Fig.16. Stochastic TDC with self-calibration.
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Fig.17. Simulation result of Stochastic TDC.
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Fig.17. Vernier delay line TDC with self-calibration.
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Fig.18. Simulation result of Vernier delay line TDC
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Fig.19. Vernier Stochastic TDC with self-calibration.
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Fig.20. Simulation result of Vernier-stochastic TDC.
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