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ADC: Analog to Digital Converter
CDS: Correlated Double Sampling
CFA: Capacitor Flip Around

CG: Combinational gate

CMFB: Common Mode FeedBack
CMRR: Common Mode Rejection Ratio
CNFA: Capacitor Non Flip Around
DAC: Digital to Analog Converter
DNL.: Differential Non-Linearity
DR: Dynamic range

DWA: Data weighted averaging
ENOB: Effective Number Of Bit
FFT: Fast Fourier Transform

FIR: Finite Impulse Response

FoM: Figure of Merit

GBW: Gain Band Width

HDC: Harmonic distortion correction
INL: Integral Non-Linearity

LMS: Least Mean Square

LSB: Least Significant Bit
LVDS: Low voltage differential signaling
MDAC: Multiplying Digital to Analog Converter

MSB: Most Significant Bit

MSE: Mean Squre Error

OTA: Operational Trans-conductance Amplifier
PSRR: Power Supply Rejection Ratio

SAR: Successive Aapproximation Register

SC: Switched Capacitor

SFDR: Spurious Free Dynamic Range

SHA: Sample and Hold Amplifier

SNDR: Signal to Noise and Distortion Ratio
SR: Slew Rate
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Settling time
Shift register

Signal to Noise Ratio (SNR)

Signal-to-Noise-Distortion Ratio (SNDR)

Slew rate
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Abstract

Pipelined analog to digital converters (ADCs) are the main candidates in 10 to 14 bit
resolution applications with 10 to 500 MS/s sampling frequencies. In these ADCs, the highly
linear amplifiers are the main power hungry blocks. Design of high gain wide swing opamps
are getting more challenging in modern nanometer CMOS technologies because of low power
supply voltage in these technologies. This is one of the main challenges in the design of high
performance pipelined ADCs as well. To overcome this problem in pipelined ADCs, the
amplifiers can be replaced by new high performance circuits with lower power dissipation or
low performance low power circuits which need to be compensated by digital calibration
techniques.

In this dissertation, different method used to replace the power-hungry amplifiers in high
performance pipelined ADCs are studied to find the critical points of power reduction
techniques in these ADCs. Then three new techniques are proposed to replace the amplifiers
by some new pseudo-differential architecture. In the first proposed method, a new inverter
circuit is proposed to be employed instead of the amplifiers in the ADCs. In the second
technique, a new current-reuse amplifier is proposed using the mentioned inverter which can
be employed efficiently in opamp sharing technique to decrease the number of the amplifiers
to the half. Finally a digital calibration technique is proposed which compensates the errors
produced by the simple inverter circuit used instead of the main amplifiers in pipelined
ADCs. This technique is employed in two different phases: foreground and background. In
the foreground phase it can compensate the ADC errors by two different approaches while in
the background phase the variations of the errors are followed by the new method called
“sliding histogram method”. All of the proposed techniques are verified through pipelined
ADCs with 10 bit resolution and 100 MS/s sampling frequency.

The final ADC which is implemented by simple inverters instead of the power hungry
amplifiers are compensated with the proposed digital calibration technique. The ADC is
designed in 0.18 um CMOS technology with 1.8 V and 1.2 V power supplies and layed out in
BSIM31P6M. According to the post-layout simulation results this ADC has 0.81 mm? die
area, 59.1 dB SNDR and 64 dB SFDR and dissipating 9.45 mW power consumption. This
results show that a simple inverter along with the propsed calibration technique can be a good
candidate to replace the power hungry opamps in pipelined ADCs.

Keywords: Analog to digital converters (ADCs), Pipelined ADCs, Opamp less techniques,
Digital background calibration technique, CMOS Nanometer technologies.
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