A 13-bit 5 MS/s SAR ADC With KT/C Noise Cancellation
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Fig. 3. Detailed operation scheme of the proposed SAR ADC.
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Pre-sim:
Part 1 : ENOB of SH (input frequency = 2.5M and 1M Hertz, 1024points, 50°C)
2(=)| TTdin=1M) TT(fin=2.5M)
ENOB 16.05 15.85
Part2 : ENOB of SAR ADC at 5 corners without noise
(input frequency = 2.5M Hertz, 1024points, 50°C)
20) TT SS FF FS SF
ENOB | 13.2055 | 13.1053 | 13.0293 | 13.0134 | 13.1316
vetrl(V) | 0.975 0.95 0.85 1.05 1.125




Part3 : ENOB of adding noise with KT/C noise cancellation design
(input frequency = 2.5M and 1M Hertz, 1024points, 50°C)

£(2) TT(fin=2.5M) TT(fin=1M)
ENOB 12.424 12.412
vetrl(V) 0.975 0.975

Part4 : ENOB of adding noise without kT/C noise cancellation design
(input frequency = 2.5M and 1M Hertz, 1024points, 50°C)

#(z) | TTdn=2.5M) TT(fin=1M)
ENOB 12.0387 11.9913
vetrl(V) 0.975 0.975

PartS : ENOB of adding noise by matlab behavior model

£(1) With Without
KT/C noise cancellation | KT/C noise cancellation
ENOB 12.0871 12.55191
Part6 : Power consumption
Dac Comparator
4(3) Total | Preamp | SH [ Control Latch Others
Power(mW) | 0.4907 | 0.3452 | 0.0022 | 0.0221 0.0581 0.0631

Part7 : Noise comparison between SAR ADC with and without kT/C noise cancellation

SAR ADC without kT/C noise cancellation SAR ADC with kT/C noise cancellation
1.30% 2.15%

27.72%
Total noise power Total noise power
45.97%
58nv? 35nV2 43.91%
26.48%
m kT/C1 Preamp Quantization Comparator m kT/C2 Preamp Quantization Comparator

Bl (7 ) Noise reduction
(FAL R p &R %)
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