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Abstract

This paper proposes a low-power, high-resolution reconfigurable hybrid ADC for bio-electrical signal processing.
The proposed ADC contains a SAR ADC designed to be reconfigurable with a resolution of 8 to 10 bits for the
most significant bit (MSB) and a 4-bit single-slope ADC for the least significant bit (LSB). The resolution
reconfiguration is implemented by performing bit shifting operations to align the 4-bit resolution of the
single-slope ADC with the resolution of the SAR ADC. The proposed ADC is designed using a CMOS 28nm 1-poly
8-metal process, and the layout area is 1180um X 550um. Simulation results demonstrate a power consumption of
32.7uW, which includes 24.8uW for analog power and 7.9uW for digital power. The INL/DNL measures +1.5LSB /
+1.5LSB, respectively. The ENoB and FoM are measured to be 11.9 bits and 25.6f]/step, respectively.
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Fig. 1. A graph of T as N varies for a constant M.
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Fig. 2. A graph of T as M varies for a constant N.
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Table 1. The value of log,T as a function of N.
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Table 2. Resolution of SAR Logic and Total ADC according
to Resolution control signal.
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Table 3. Output Signal of SS Bit Shift Method with
resolution.
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Fig. 3. Block diagram of the proposed reconfigurable SAR-SS hybrid ADC.
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Fig. 5. Physical layout of the proposed ADC.
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Fig. 8. The post-simulation result of fourier transform.
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Table 4. Performance comparison of the proposed ADC
with the conventional ones.
B 4 HOtE ADCR 7I1E =Eat9| M5 Hlu

4] [5] (6] This work
Process 28nm 28nm 90nm 28nm
Architecture |SAR-42 |SAR-45 | SAR-SS SAR-SS
Supply Voltage | | g9 | 12 1.0

V]
Resolution [bit] | N/A N/A 12 12 13 14

ENoB [bit] 11.7 12.6 114 |108|11.4 | 11.9

Sampling rate |y o\ | 3aM | 370k | 384k | 370k | 357K

[S/s]
. -0.45/ |-1.1/|-1.3/|-1.6/
DNL [bi] N/A N/A +0.84 | +1.4|+1.5|+1.7
INL [bit Na | Na | LS |RLS/-L5/1-1T)

+0.74 | +1.4|+1.6 | +1.9
Power [¢W] 60 150 56 26.8 | 30.1 | 32.7
FoM* [f]/stepl 178 6.5 36.9 |40.6 |30.3]|256

* FoM = [Power] / ([Sampling rate] x 2"[Resoluion])
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£ =2olA= CMOS 342 o83t A 415 A28
A4 7Rs3t SAR-SS slo|EE = ADCO] #It S
29}, ARkl ADCE SAR ADCE AF9] H]E9] A
SHYaL, AF €I ADCE SAR ADCTF ARESH= Al
AE] DACY o1 48]E0| Hioldz] 712E Q] tAE 4l
35 ok WAl R I A ARt TS QR
oA QI7Fek= ST Alof Alse] wet A £2I H]
E o5 HPXog 3R] 125 AT & Uk ARt
= 3]2% CMOS 28nm 1-poly 8-metal THOE AA|
9 A=ERlom, #olok AL 1180um < 550um

ot} wolAy Ayt AY AWE 327 xW, ENOB=
11.9¥]E, DNL/INLZ Z+Z} +1.51LSB ¥ +1.5LSB,
FoM2 25.61]/step©]tt.
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