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Abstract

This work proposes a skinny-type 10b 50MS/s 0.13um CMOS three-step pipeline ADC for CIS applications. Analog circuits
for CIS applications commonly employ a high supply voltage to acquire a sufficiently acceptable dynamic range, while digital
circuits use a low supply voltage to minimize power consumption. The proposed ADC converts analog signals in a wide-swing
range to low voltage-based digital data using both of the two supply voltages. An op-amp sharing technique employed in
residue amplifiers properly controls currents depending on the amplification mode of each pipeline stage, optimizes the
performance of op—amps, and improves the power efficiency. In three FLASH ADCs, the number of input stages are reduced
in half by the interpolation technique while each comparator consists of only a latch with low kick-back noise based on
pull-down switches to separate the input nodes and output nodes. Reference circuits achieve a required settling time only with
on—chip low-power drivers and digital correction logic has two kinds of level shifter depending on signal-voltage levels to be
processed. The prototype ADC in a 0.13um CMOS to support 0.35um thick-gate-oxide transistors demonstrates the measured
DNL and INL within 0.42LSB and 1.19LSB, respectively. The ADC shows a maximum SNDR of 55.4dB and a maximum SFDR
of 63.7dB at 50MS/s, respectively. The ADC with an active die area of 0.53mm’ consumes 15.6mW at 50MS/s with an analog
voltage of 2.0V and two digital voltages of 2.8V (=Dy) and 1.2V (=Dyp).
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50} —=— SFDR \ MS/s) | (V) | (mW) | (mm) | (mm2) | (LSB)
—+— SNDR This work 50 1';’1"2'3 15.6 | 0.39 | 0.53 |0.42/1.19 ?v?:?t:T_:]m%?
40} - 0.35um & 0.13um)
0:: 1 1 1 1 1 1 ASSCC’08 [14] 50 1.0 8.0 1.44 |0.79/2.69 90nm CMOS
10 20 30 40 50 60 1SSCC'06 [15] | 50 12 | 150 | 0.34 | 020 |0.17/0.16| 0.13um CMOS
Sampling Frequency [ MS/s ] ISCAS'09 [16] | 50 12 | 230 | 075 | 195 | -/- | 0.13umCMOS
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70 fs = 50MS/s
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5 10 15 20 25 Input Range 2.4Vp-p (Differential)
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