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Jitter measurement and compensation for a 16-bit 80MS/s analog-to-

digital converter
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Abstract

Clock jitter can be measured and digitized by a time-to-digital
converter (TDC). With appropriate calibration techniques,
the output code of the TDC can be translated into the
corresponding jitter information. This jitter information is then
used to compensate the ADC's sampling error in the digital
domain, improving its SNR performance.

A 7-bit 80-MS/s TDC was fabricated using a 65nm CMOS

technology. The clock jitter of an ADC is measured by the
TDC. We also demonstrate a new digital calibration technique
for the TDC. The calibration can be performed in the
background without interrupting the normal ADC and TDC
operations. The proposed technique is immune to device
and interconnection mismatches, and is not sensitive to the
waveforms of the input clocks.
The resolution of the 7-bit TDC is 0.27ps. The TDC occupies
a die area of 0.1mm’ while consuming 20mW from a 1.2V
supply. The TDC is applied to a 16-bit ADC for the clock jitter
measurement and compensation. The SNR of the 16-bit ADC
is improved from 71.2dB to 77.3dB for an optimized delay-
locked loop (DLL) and 60.8dB to 74.4dB for an ill-conditioned
DLL by the jitter correction at a sine wave input frequency of
29MHz.



