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This work proposes a 12b 100MS/s 45nm CMOS four-step pipeline ADC for high-speed digital communication Systems
requiring high resolution, low power, and small size. The input SHA employs a gate-bootstrapping circuit to sample
wide-band input signals with an accuracy of 12 bits or more. The input SHA and MDACs adopt two-stage op-amps with

a gain—hoosting technique to achieve the required DC gain and high signal swing

range. In addition, cascode and Miller

frequency-compensation techniques are selectively used for wide bandwidth and stable signal settling. The cascode current
mirror minimizes current mismatch by channel length modulation and supply variation. The finger width of current mirrors
and amplifiers is laid out in the same size to reduce device mismatch. The proposed supply- and temperature-insensitive
current and voltage references are implemented on chip with optional off-chip reference voltages for various system

applications. The prototype ADC in a 45nm CMOS demonstrates the measured DNL

and INL within 0.88LSB and 1.46LSB,

respectively. The ADC shows a maximum SNDR of 61.0dB and a maximum SFDR of 749dB at 100MS/s, respectively.
The ADC with an active die area of 0.43mm’” consumes 29.8mW at 100MS/s and a 1.1V supply.
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Proposed 12b 100MS/s 45nm CMOS ADC.
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¥ 1. AHE ADC &5 2%
Table 1. Performance summary of the prototype ADC.
Resolution 12bit
Speed 100MSample/s
Process Samsung 45nm CMOS
Supply 1.1V
Input Range 1.0Vp p (differential)
SNDR 61.0dB (at fin = 4MHz) / 56.7dB (at fin =50MHz)
SFDR 74.9dB (at fin = 4MHz) / 70.2dB (at fin = 50MHz)
DNL -0.80/ +0.88 LSB
INL -1.46/ +1.40 LSB
Analog 25.3mW
Power Digital 4.5mW
Total 29.8mwW
Die Area 0.43mm? (0.89mm X 0.48mm)
® 2 =T 2UxE 124/ E 100MS/s =2 ADC H|

Table 2. Performance comparison of
12b 100MS/s ADCs.

recently reported

SPEED | SUPPLY | POWER | AREA | DNL/INL | SNDR FOM PROCESS
Msis) | () | (mw) | mm2) | (LSB) | (dB) |(pJiconv)| (CMOS)
V.\II-S:QSK 100 1.1 29.8 0.43 | 0.88/1.46 | 61.0 0.33 45nm
[1] 100 1.0 19.0 0.92 0.44/1.54 | 60.5 0.22 0.13um
[2] 100 1.2 6.2 0.32 0.60/1.20 | 63.0 0.05 90nm
[3] 100 1.2 42.0 1.22 0.38/0.96 64.5 0.31 0.13um
4] 100 1.2 55.0 2.89 1.00/3.40 59.7 0.70 90nm
[20] 110 1.2 133 0.22 0.41/1.63 | 63.0 0.10 65nm
[21] 110 1.8 97.0 0.86 1.20/1.50 | 64.2 0.67 0.18um
[22] 120 1.2 51.6 0.56 0.30/0.95 | 63.6 0.35 0.13um
[23] 120 3.0 315.0 1.03 0.60/1.48 61.3 277 0.13um
0.33pJ/conv.2 7]E0l HHxHE FAAIGS ADCe} H]a
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