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Sampling Without THD Power ‘ ENOB
Frequency Mismatch (dB) (LW) (Bit)
Without Mismatch 57.61 5.56 9.2
%5 45.35 5.52 7.24
417K
Sfs %5 4481 | 544 7.15
%10 36.13 55 5.71
Without Mismatch 34.34 57.4 5.41
%5 34.1 57.33 5.37
4.17MSs %5 3369 | 57.14 5.3
%10 32.64 57 5.12
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Sampling J Without THD Power ENOB
Frequency Mismatch (dB) (rW) (Bit)
Without Mismatch 58.92 77.93 9.49
J1(252 ,126 65,33 179,53 ,1,1) ot Vismate
%5 58.98 775 9.5
E1(9,9,5,4,3,2,1,0,1,0) - %5 60.32 77.25 9.7
- %10 60.81 77.02 9.8
Without Mismatch 59.03 77.4 9.5
J2(250 123 67,35 19,8 5 3,1,1) %5 5079 | 777 9.6
- %5 60.03 77.74 9.67
E2(13,17,6,3,0,3,1,0,1,0) %;o tor | 771 0.50
4.17MS/s _ ’ ’ i
Without Mismatch 59.44 77.93 9.58
33(230,129,70 ,36 ,24 12 6,3 ,1,1) %5 6107 | 78.08 984
E3(53,25,14,12,0,0,0,0,1,0) - 65 60.23 | 7821 9.7
-%10 59.01 78 9.5
340210 147 76 .40 20 8 6 3 1 1 Without Mismatch 61.91 78.14 9.9
( ' ,76.,40,20.8.6,3,1.1) %5 60.6 78.1 9.68
E4(93,9,4,0,0,4,0,0,1,0) - %5 59.91 77.86 9.65
-%10 60.21 77.59 9.71
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Specification(unit) pResuI "
Supply Voltage (v) 1.8
Common mode Voltage (v) 0.9
Sampling Frequency(MHz) 4.17
SFDR(dB) 76.24
SNDR(dB) 61.35
ENOB(Bit) 9.9
oDNL(LSB) 0.28
oINL(LSB) 0.52
Poweruw) 78.14
FOM(fj/Conver.step) 19.57
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Specification(unit) [2] | [10] | [12] | [16] | [17] | [18] This Work
Architecture SAR | SAR | SAR | SAR | SAR | SAR | SAR | NB SAR

Technology (nm) 180 65 130 | 180 65 180 180 180
Supply Voltage (V) 1.2 1.2 1.2 0.6 1 1.8 1.8 1.8
Sampling Frequency (MHz) 50 500 50 1 1 10 | 0.417 4.17
Resolution (Bit) 10 5 10 10 10 12 10 10
ENOB (Bit) 9.6 | 404 | 9.18 | 9.18 | 8.75 - 9.2 9.9

Power (uW) 1300 | 5900 | 826 | 5253 | 1.9 | 820 | 5.56 78.14

FOM (fj/Conver.step) 33 750 29 94 | 442 | 442 | 11.34 19.57
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ABSTRACT:

In this paper, a fully differential SAR ADC is presented using the extended non-binary search
algorithm with an accuracy of 10-bits, 11 comparison steps and sampling rate of 4.17MS/s which is
suitable for low-power applications. In the non-binary search algorithm, there are overlaps between
the search rang, that allow comparison decision errors to be digitally corrected. To improve linear
behavior of the proposed structure, a capacitive array DAC with non-binary weight is implemented
and sampling frequency is increased compared to the conventional successive approximation
converter through proper selection of non-binary capacitances of the capacitive array. The proposed
structure operates based on monotonic switching logic. This switching method reduces power
consumption of DAC compared to conventional switching. The proposed structure is designed
using 180nm CMOS technology and the simulation results show that for a supply voltage of 1.8V,
SNDR is 61.35dB, power consumption is 78.14uW and figure of merit is 19.57(fj/Conv.step).

KEYWORDS: A/D converter, fully differential successive approximation ADC, non-binary search
algorithm, monotonic switching, low power successive approximation ADC.
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