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Recently, the market of Internet of Things (loT) is increasing.
Thus, internafional manufacturers confinue fo introduce
products for loT applications in smart homes and wearable
devices. For example, Intel developed several modules,
including microcontrollers integrating several communication
specifications such as Wi-Fi, Bluetooth, and sensors. One of
the major challenges of loT ICs is the need to integrate a
variety of analog-to-digital converters (ADCs). Further, for
wearable devices, low power consumption is essential to extend
the battery life. This work implements a low-power, high-speed,
high-resolution analog-to-digital conversion module for loT
applications. This module contains one high-speed,
low-power ADC, and one high-resolution, low-power ADC.
Several innovative techniques are proposed to combine
two different frequency bands ADC chips, which is compatible
forloT devices and lead the products currently on the market.
Both ADCs are implemented using an advanced CMOS
process to facilitate integration into an SoC.

High-speed low-power 6-bit 4GS/s subranging ADC With the
proposed offset-adjustable comparator (OAC), the high-speed
low-power ADC in subranging architecture eliminates the
seftling time for the transition of reference voltage switching
so as to realize high-speed operation. The proposed calibration
technique not only mitigates the intrinsic offset of the
comparators but also forms embedded reference voltage
replacing conventional ones and thereby removes the static
current consumption from resistor ladder for low-power design.
Compared with existing é-bit to 8-bit prior state-of-the-art
ADC:s, this work has the best Walden figure-of-merit (FOMW)
at 3.6 GS/s, which is 22.7fJ/conv.-step.

High-resolution low-power 16-bit 40/30 MS/s pipeline ADC
This work also proposes and implements a pipeline ADC with
three error averaging fechniques, while reducing the finite
gain and capacitance mismatch error of the operational
amplifier to achieve high resolution and low power
consumption. Averaging correlated level shiffing (ACLS),
averaging the gain error from the finite operational amplifier
with two amplifying phases, the equivalent gain is enhanced
to approximately the square of the original one, and also
reduces amplifier thermal noise. Sorted-capacitor averaging
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(SCA) and two-phase averaging (TPA) techniques greatly
reduce the requirement of capacitance size and simplify
capacitor layout complexity through averaging capacitance
mismartch errors. SCA is suitable for high speed; TPA is suitable
for high resolution. Compared with the existing medium-speed
high-resolution prior state-of-the-art ADCs, Only this work
achieves SNDR greater than 74 dB (12 ENOB) in the Nyquist
band without any calibration. The two performance indices,
Walden and Schreier Figure-of-Merits (FOM), are 46.3/40.0
fJ/conversion-step and 166.8/169.1 dB, respectively.
Compared with prior state-of-the-art, this work achieves the
best FOMW and FoMS.

This work proposes several innovative techniques to realize a
low-power, high-speed, and high-resolution analog-to-digital
conversion module for loT applications. The performance is
better than current products on the market. Furthermore,
the FoM of two proposed ADCs are beyond prior
state-of-the-art IEEE papers.
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Fig.2 System block diagram
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