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Introduction

“Fine time resolution” and “high linearity”
TDC (Time to Digital Converter) is
essential for jitter BIST & ADPLLSs

v

- High linearity TDC

—Self-Calibration circuit
- Fine time resolution TDC

—Stochastic architecture
- High reliability TDC

—Self-testing capabllity
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Time to Digital Converter (TDC)
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Time to Digital Converter (TDC)
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Encoder Circuit
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Encoder Circuit
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Encoder Circuit
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Count the number of “1” outputs from DFFs
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To ensure monotonicity of the TDC
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Bubble error

bubble
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Encoder Circuit
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STOP

Self-Calibration Mode

Test mode
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Normal Operation Mode

normal mode
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T

different from each other
and not synchronized

¥

Self-Calibration

Test mode

ne two oscillators are

2500

# of “1” output

Code

The histograms in all bins will be equal,
after collection of a sufficiently large number of data,

If the TDC has perfect linearity
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Self-Calibration

TDC Is non-linear
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Principle of Self-Calibration
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Simulation Result of Self-Calibration

before calibration
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code
Sampling points 28,848,432

MATLAB

after calibration
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7, =60~69ps Histogram for each bin is the same

7, =10ns

when the TDC is linear. 20
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Stochastic TDC Structure
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Stochastic TDC for Fine Time Resolution
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Fine Time Resolution of Stochastic TDC
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Self-Testing Function
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Self-Testing Function
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Conclusions

- High linearity TDC

— Self-Calibration circuit
- Fine time resolution TDC

—Stochastic architecture
- High reliability TDC

—Self-testing capability

B Fine digital CMOS implementation

- Verification
- Self-calibration
- Testability
Consists of digital standard cells
(hence even FPGA implementation is possible) 29



