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This paper proposes a self-calibration technique for a pipelined ADC with cyclic ADC structure. In
this technique, the pipelined ADC is composed of a series of cyclic ADCs and each stage has
independent digital self-calibration (Fig.1). We consider that if we measure the errors of sub-ADCs at
the earlier stages by themselves in the pipelined ADC, the self-calibration accuracy would be
improved. The most important and accurate stage is the first stage (which is designed to consume
relatively large power to achieve high accuracy) in the pipelined ADC, and hence we consider that the
errors of the first stage should be measured by the first stage itself instead of the later stages (which
are designed to be relatively inaccurate with low power). Because of this, our technique achieves
higher accuracy calibration than the conventional method that calibrates by using later stages [1].

Applying the proposed method, we have simulated the pipelined ADC with MATLAB and shown
that higher accuracy calibration can be achieved with a smaller number of pipeline stages (i.e., high
accuracy and low power can be realized). Fig.2 shows one of simulation results and Fig.3 shows a
circuit design example for cyclic ADC operation in calibration mode. We expect that such a self-
calibration technique would become more important in nano CMOS era [2].
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Fig. 1 Proposed 10-bit pipeline ADC with self-calibration.
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Fig. 2 FFT result of ADC output
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