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Table. 1. Comparison Table and Performance Summary. = -20C > 0.232 Hz §
Parameter This Work ISCAS’14 [4] VLSI’20 [5] JSSC’15 [6] (3 5 24C - 0.289 Hz P4 0
LNA | LNA+PGA N 10
Technology (nm) 180 180 180 180 80C > 0.369 Hz
Application Acoustic Sensing Biosensors Acoustic Sensing | Acoustic Sensing 5 20
DC Common Mode Feedback 10° 10% 104 0 100 ZOFO 300 (HM)m 500 600
- — : requency(Hz
Feedback DSM enabled feedback Switched Capacitive sample Frequency (Hz) . .
Technique injection Capacitor Ladder & average DC Servo Loop Flg 7. Temperature Stabﬂlty F g 8. Acpustlcally measured ﬁeq
Effective N response (input = 80 dBcSPL).
s 0.34—100 TQ * 0.11-212TQ | 043-108 TQ 106 GQ
HP Corner 0.02-5 Hz * 030Hz—60Hz |  0.016-4Hz 1.5 Hz Reference
HP Corner var.: Microphone
_40°C to 80°C 1.8x N/A 1.2x N/A P Speaker
HP Cornervar.: |, 35 (16 cips measured) N/A 0.041 N/A Soundhole
chip to chip (¢/p)
Nominal Output . . .
Offset 35 mV (16 chips average) N/A NA NA Fig. 9. Plane-Wave Tube used to measure acoustic frequency response.
——0.95mm——>
Phase Dependent DSM OFF - 157 mV **
Offset DSM ON > 1.7 mV N/A NA NA o0 Acoustic Sensitivity Test
Stabiization 0275 3335% 6255 % 0.66'5 % anjfasaspr | (ierophone 0 ADO)
ime _ Front-end SNDR > 22 dB
Amplifier 2 2 Noise Sensitivity level>
b 41 dBA SPL
Power 119nW *' | 1862 nW 1.2 pW 101 nW [ H 154
Supply Voltage 14V 15V 14V 0.6V g mm
Input Referred | 27.3 pVrms | 22.3 uVrms w3 26.1 uVrms 26 pVrms -
Noise (till 16 kHz) | (till 4 kHz) 178 pVrms (till 14.6 kHz) (till 370 Hz) 20
Bandwidth 13.9 kHz 4.2-7.8 kHz 270 Hz 10.2 kHz 370 Hz 40
Gain 18.1dB | 18.1-282dB 36.7 dB 183 dB 32dB 0 100 2000300 400 500
Frequency(Hz)
NEF 2.6 5.0 37.3%3 2.7 2.1
*1 Clock generation power split equally between LNA & PGA, * Tunable HP corner (measurement of lower limit Flg 10. Analog Front-end Flg 11. Die P}I)tO, Gl'[p mﬁegrated LlSIg C}]jp on

was limited by instrument), ** Calculated from measured data, ** DSM OFF measurement is like implementation
in [5], *° Saturation detection & recovery not present — using slowest HP corner to calculate the stabilization time
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noise sensitivity level test. beard (COB) with MEMS microphone.
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