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Self-Calibration of Current-Steering DAC with VCO

Yuta Arakawa*, Haruo Kobayashi, Tatsuji Matsuura, Atsushi Motozawa (Gunma University)
Osamu Kobayashi (Semiconductor Technology Academic Research Center) Kiichi Nitsu (Nagoya University)

This paper describes a self-calibration method for a current-steering DAC with a voltage-controlled oscillator. It is a
digital method and does not require high precision analog circuits; the VCO needs only monotonic characteristics but it
does not need linearity. There are mismatches (cause of nonlinearity) among the current sources in the DAC and the VCO
measures the order of each current source value. The measured information is stored in memory, and based on it, each

current source is sorted to reduce the DAC INL. We present its principle and simulation with reasonable conditions.
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Fig. 3. Synthesis of current sources with

random variation.
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Table 1. Reduction of standard deviation by
sorting.
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Fig. 5. INL reduction with current source sorting.
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Fig. 7. Proposed current-steering DAC with

self-calibration.
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Fig. 8 VCO circuit example.
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Fig. 10  Voltage-oscillation frequency

relationship when the amplifier gain is 1.
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Fig. 11  Voltage-oscillation frequency

relationship when the amplifier gain is 5.
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Fig. 12 Stored data in memory with CPU.
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