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In the field of ultrahigh-speed wireless communication systems, demand has recently been growing for high-speed and high-resolution analog-to-
digital converters (ADCs). A time-interleaved ADC using multiple successive approximation register (SAR) ADCs as sub-ADCs is a solution for the
realization of high-speed sampling. However, it is necessary to reduce the power consumption of the sub-ADCs in the development of a time-inter-
leaved ADC. Furthermore, the power consumption becomes larger because of the conventional impedance transformer (IT) circuit at the front of each
sub-ADC to suppress interference between sub-ADCs that increases distortion.

Toshiba has developed a technology to reduce the power consumption of the source-follower circuits that make up an IT circuit, and fabricated a
7-bit, 1.5-gigasamples per second (GS/s) time-interleaved ADC with eight SAR ADCs for ultrahigh-speed wireless communication integrated circuits
(ICs). As the current flowing into a source-follower circuit is dynamically changed with the introduction of dynamic operation, the bias current is
reduced to about one-half compared with that of conventional source-follower circuits achieving high-speed sampling. Experiments on a prototype
ADC confirmed that it achieves the worlds top-class figure of merit (FOM) of 300 fJ/conversion-step.
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Block diagram of time-interleaved ADC with SAR ADCs and ITs

tsar

ADC; |

ADC: | ]

ADCs | [

ADC, | [
2K i [ADC; [ ADC, [ ADCs | ADCa PADC Z/ADG, YADC, PADC]

— B

ta=tsar/4

F2. ALV 2)—TSARBADCDERAIVIFv—h — DD
SARBIADC CHER SNz A 24 25 ) =T SARBIADCOEA, ta=
tsar/4 &35 LBV BERIIF ADC O A5 E 5,

Timing diagram of time-interleaved SAR ADC
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Conventional and newly developed source-follower circuits and timing diagram
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Principle and block diagram of SAR ADC
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Circuit schematic and timing diagram of low-power SAR ADC
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Prototype chip of low-power SAR ADC
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Results of measurement of signal-to-noise and distortion ratio (SNDR) and
spurious free dynamic range (SFDR) vs. input frequency (sampling frequen-
cy: 1.5 GS/s)
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