Project 2: SAR ADC Design
Process:
MOSIS ON 0.5 um

Supply:
0V and 5V
Ain range:
>= 2.5V, with Vreftop and Vrefbot to be defined by designer if necessary. Default values are 5V and 0V.
Resolution:
12 bits

INL:

±1 LSB

DNL:

±1 LSB

Speed:

Not specified, but should be > 100 KSPS, target 500 KSPS

Power:

Not specified, but should be < 20 mW

Area:

Not specified, but should be < 1 mm2
Architecture:
Segmented cap array (4 bit binary MSB array + scale down + 8 bit binary LSB array) + high resolution comparator + SAR + logic control
Required pins:
AVDD, AGND ( default: these will be used as Vreftop and Vrefbot. If you prefer separate Vreftop and Vrefbot, you can use additional pins.)
DVDD, DGND

Ain

CLK: high speed clock, from which all other clock signals to be generated

OE (output enable)

D0-D11; D0=LSB, D11=MSB; should be in high-z mode when OE is low
Design and Performance to be verified in report and presentation:

· Brief description of system level operation of SAR ADC (including block diagram, SA search algorithm, timing diagram, charge conservation)

· Description of key components (CDAC, comparator, SAR logic, switches), key constraints, and sizing decisions (including ratio critical issues)
· Power, area, speed trade-off decisions

· DC analysis of all key node voltages and branch currents

· Transient analysis of key node voltages in key building blocks during key transitions
· Converter Static Performance: INL, DNL, gain error, offset

· Converter Dynamic Performance: SFDR, SNR, THD, SINAD, ENOB at 3 different frequencies: near 90% Nyquist, near 20% Nyquist, and near 5% Nyquist. Make sure to use coherent sampling. Use 2^13 samples for FFT.
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