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A Low-Power Low-Noise Neural Recording Amplifier with
Improved Telescopic-Cascode OTA

Mohammad YavariMohammad-Amin Mohtasham-Nia,
Amirkabir University of Technology

In this paper, a fully-differential low-power low-noise neural recording amplifier
with a novel recycling telescopic-cascode (RTC) operational transconductance
amplifier (OTA) is presented. In the proposed RTC-OTA, the current recycling
and positive feedback cross-coupled transistors are utilized to significantly
improve the OTA’s parameters such as DC gain and unity gain bandwidth. The
gain enhancement also improves the linearity in the closed-loop structure.
Extensive analytical calculations and simulation results using the 0.18-um TSMC
CMOS process are provided to evaluate the usefulness of the proposed OTA. The
simulated neural recording amplifier achieves 4.46 pVrms input-referred noise
over 1 Hz-10 kHz bandwidth, 1.82 noise efficiency factor, -46 dB total harmonic
distortion (THD) for an 18 mVpp, 1 kHz sinusoidal input. The power consumption
is 2.25 pW from a 1.8-V voltage supply.

QMW‘M



Canas g ol (SeSlow o b Jusly JUSw ailys (gl o sl SO
b

3 R
Aoyl grino oSiils (5 (owdige caSiuils

ez JiSs 0] 50 85 sl 00 byme oz ,Lsl L CMOS LSy oS allie ol 4o

et e slgion e 05 oo ouilyS axly Loy 0 b 3 S Gobo 5l glme Sy
e Sk s 15 5 lgg e oS il & e W e (] 45 5,15 5 a5
S5 5039 Dy 9 SeelV Loyl (goleiidn oSy (Bras 05 il ad mls elel 008
o oslazul Sy90 ‘_QLQ)W)J‘)J JS Slaws ML}GA g/.b (SL;.A A SO9y9 L o oolo JLD.».:‘ e
bly Ghey 0 Sl (b 3 (nl 45 0392 50e VY 35209568 ez JWSw (pils> 61 29,
=1, 0.18Um CMOS 550555 0 (golpain jloeail co 5L jetun 3l 5 V8 Lyl fon

el 00l (g5l 4 SPECTRE 3316 5 Jawgs o

A Low-Power Variable-Resolution Asynchronous Analog-to-Digital
Converter

Amirhossein Zanjani, Mohsen Jalali
Shahed University

In this paper, a variable resolution level-crossing analog-to-digital converter (LC-
ADC) is proposed which utilizes a miniature feedback network to continuously evaluate
the sampling rate and prevent excessive sampling for the parts of the input signal with a
high slope. The feedback network is composed of a charge-pump and a multi-level
comparator. The quantization window is then dynamically configured according to the
signal activity. As a result, by regulating the number of samples, the design of the ADC
main building blocks is relaxed regarding the speed and power requirements leading to
higher power efficiency. Implemented in a 0.18 pm standard CMOS process, the proposed
LC-ADC occupies ~0.0041 mm? of silicon area and consumes ~18 nW from 1 V supply
voltage. Assuming a 1 kHz full-scale input sinusoidal signal, it achieves an average signal-
to-noise and distortion ratio (SNDR) of ~43 dB and an effective number of bits (ENOB)
of ~6.8 bits.
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