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11-bit 10-MS/s SAR ADC with Capacitor Calibration for CDAC
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Block and Timing Diagrams Proposed SAR ADC
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Proposed Capacitor Calibration and Building Block
Capacitor Calibration
» Capacitor Calibration
Step1: 10b 0000100000 - calibrates the upper 5-bit capacitor to
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<Transfer curve of CDAC> <Flow of calibration for upper 5-bit capacitors of CDAC> to CAP CAL1[2:O].
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<Block Diagram> <Timing Diagram> <Block Diagram> <Simulation of Calibration Range>
»In order to reduce dynamic noise during capacitor calibration, a majority voter is used »The compensation of the offset voltage of the comparator is required
to determine the final result from the result of three comparisons of the comparator for before performing the capacitor calibration technique.
the same input. > Calibration range : -3.5 mV ~ +4mV (resolution of calibration: 0.2 mV)
Chip Implementation Measurement Results
22— . : ’ : . fSA'MPLE;:LO[I;/IHZ]' | B . : ‘ ' : . . vs.' ' : ’ : Zzh ' : : : : fSA'\‘APLEz'lo[I\'/lHZ]' | ) 1-DIFFEERENIFIALNIONLII\IIEARI'II'Yvs.'DIGlT'ALOU'TPUTlCODEI
f = 4.789[MHz] a | fin = 4.789[MHZ] B
| SEDR = 65.95dB =0 20} SFDR = 78.57dB : =
| SNDR = 57.84dB | | 8 AP | LU | SNDR = 63.77dB | Z (]
_ ENOB = 9.31bits | -1 | . | | . | | | . . ol ENOB = 10.30bits _ AT | | | | | | | | | |
- - o ,w P - ' * e O A A
B etk FT W” ,WW ’J‘/ w =« AR OV TRETIIN ¥ §_3WMWWWNWWWWMWWM
L y e Fzrequ;iy‘ [H:;] %, & 4.5'1065 0 200 400 60% |G|81?£L (;&ogp Jiogogzgo 1600 1800 2000 -180O 0.15 ; 1,ls Férequezr;iy. [Hi] 3'.5 ; 4f5-1065 0 200 400 60([):) |G|81?/2L (;?Jofp Jio(ozogé)o 1600 1800 2000
<w/0 capacitor calibration> <w/ capacitor>

» Proposed capacitor calibration used in the SAR ADC
»Process & Supply: 180-nm 1-poly 5-metal CMOS

orocess w/ MIM capacitor and 1.8V supply voltage -improves ENOB from 9.31 bits to 10.30 bits.
> Power Consumption: 583 /_LW - Improves DNL from -1/1.588 LSB to -0.975/0.855 LSB.
> Core area; 650 um x 450 um - improves INL from -2.171/2.227 LSB to -0.798/0.832 LSB.
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