18/08/2025, 20:19 IRTM — International Conference on Interdisciplinary Research in Technology & Management

® e

ABOUT THE CONFERENCE Conference schedule SUBMISSION CALL FOR PAPERS & PUBLICATION COMMITTEE REGISTRATION KEYNOTE SPEAKERS ABOUT IEM/UEM GROUP

GALLERY CONTACT IRTM 2023 SISTER CONFERENCE

TEM ¢ N 0

IWSTITUTE OF ENGINEERNG & HANAGENENT UNIVERSITY OF ENGINEERING & HANAGEMENT ik Vi Mision,

G n, G
Good Education, Good Jobs Good Education, Good Jobs

International Conference On “Interdisciplinary Research in Technology &
Management”

19th-21st November 2024, Kozhikode, Kerala, India
_— w v

IMPORTANT DATES -

https://irtm.smartsociety.org 1/6


https://irtm.smartsociety.org/
https://irtm.smartsociety.org/about-the-conference/
https://irtm.smartsociety.org/conference-schedule/
https://irtm.smartsociety.org/submission/
https://irtm.smartsociety.org/call-for-papers-publication/
https://irtm.smartsociety.org/registration/
https://irtm.smartsociety.org/keynote-speakers/
https://irtm.smartsociety.org/about-iem-uem-group/
https://irtm.smartsociety.org/gallery/
https://irtm.smartsociety.org/contact/
https://irtm2023.smartsociety.org/

Scopus’

Organized by
Institute of Engineering & Management, Kolkata
and
University of Engineering & Management, Kolkata and
Jaipur
Along with NIT, Calicut

In association with

Vijnan Bharati, Vivekananda Vijnan Mission, West Bengal Chapter of Vijnan Bharati and
Vijnan Bharati Mumbai supported by SMART Society, USA.

And Supported by
SMART Society, USA

WE ARE HONOURED TO HAVE

-Prof. Anil Sahasrabudhe

Prof. Anil Sahasrabudhe

Chairman of National Educational Technology Forum (NETF), chairman of EC National Assessment and
Accreditation Council (NAAC) and Chairman NBA, Ex-Chairman of AICTE

AS THE CHIEF GUEST OF THE IRTM 2024

https://irtm.smartsociety.org

00000

IRTM — International Conference on Interdisciplinary Research in Technology & Management

19th-21st November,
2025 Conference Dates

5th Septmber,
2025 Full paper submission

20th October,
2025 Acceptance Notification

5th November,
2025 Camera-ready copy due

5th November,
2025 Presentation Submission

5th November,
2025 Registration

Register Here

IRTM 2024

2/6


https://edas.info/listConferencesRegister.php?c=32565%20%20
https://irtm.smartsociety.org/wp-content/uploads/2024/11/Best-Paper-based-on-Reviewers-Comment.pdf

M

[IRTM 2024] Your paper #1571087231 ('Design and Simulation of a Low Power OTA Based

Low Noise Amplifier Using Cadence Virtuoso')
2 messages

<irtm2024-chairs@edas.info> Mon, 28 Oct 2024 at 10:57
To: Indranil Maity <indranil. maity@iem.edu.in>, Ankit Biswas <ankitbiswas594@gmail.com>, Prawesh Sharma
<praweshsharma9091@gmail.com>

Dear Dr. Indranil Maity:

Congratulations - your paper #1571087231 ('Design and Simulation of a Low Power OTA Based Low Noise Amplifier Using
Cadence Virtuoso') for IRTM 2024 has been accepted and will be presented in the session titled __.

The reviews are below or can be found at 1571087231.
IRTM 2024 1
Comments for reviewers: write at least 100 words regarding this review

1. Remove the hyperlinks from authors' email IDs.

2. Include few more recent references 2020 onwards.

3. Provide a table listing the performances of other LNAs reported in recent literature and mention how your design
improves the performance further.

IRTM 2024 2
Comments for reviewers: write at least 100 words regarding this review

paper can be accepted

Regards,
The conference chairs

Indranil Maity <indrasanu026@gmail.com> Mon, 28 Oct 2024 at 11:06
To: Ankit Biswas <ankitbiswas594@gmail.com>, Prawesh Sharma <praweshsharma9091@gmail.com>

—————————— Forwarded message -

From: Indranil Maity <indranil. maity@iem.edu.in>

Date: Mon, Oct 28, 2024 at 11:04 AM

Subject: Fw: [IRTM 2024] Your paper #1571087231 ('Design and Simulation of a Low Power OTA Based Low Noise
Amplifier Using Cadence Virtuoso))

To: indrasanu026@gmail.com <indrasanu026@gmail.com>

From: EDAS Conference Manager <help@edas.info> on behalf of irtm2024-chairs@edas.info <irtm2024-
chairs@edas.info>

Sent: Monday, October 28, 2024 10:57 AM

To: Indranil Maity <indranil.maity@iem.edu.in>; Ankit Biswas <ankitbiswas594@gmail.com>; Prawesh
Sharma <praweshsharma9091@gmail.com>

Subject: [IRTM 2024] Your paper #1571087231 ('Design and Simulation of a Low Power OTA Based Low
Noise Amplifier Using Cadence Virtuoso))


https://edas.info/showPaper.php?m=1571087231
mailto:indranil.maity@iem.edu.in
mailto:indrasanu026@gmail.com
mailto:indrasanu026@gmail.com
mailto:help@edas.info
mailto:irtm2024-chairs@edas.info
mailto:irtm2024-chairs@edas.info
mailto:irtm2024-chairs@edas.info
mailto:indranil.maity@iem.edu.in
mailto:ankitbiswas594@gmail.com
mailto:praweshsharma9091@gmail.com
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Abstract—In this work, a low power, Low Noise Amplifier (LNA) has been designed using a two-stage fully differential
operational transconductance amplifier (OTA). This LNA was constructed for high-gain, low power, low-noise performance, and
wide-bandwidth, making it suitable for communication systems, RF front-ends, and sensor interface applications. The OTA
achieved a high gain of 73.6 dB with a cut-off frequency of 16.5 MHz, and 1.45 GHz of unity gain frequency, making it suitable for
broadband communication systems. The LNA achieved a gain of 73.2 dB, with a cut-off frequency of 15.99 MHz, and a unity gain
bandwidth of 1.428 GHz, making it highly effective in lower frequency bands, such as audio and RF signals. The LNA
demonstrated remarkable low-noise properties, with the Signal to Noise Ratio (SNR) of 56.26 dB, and the noise values were
significantly reduced, the input referred noise values decreased to 23.911 nV/VHz at 1 MHz frequency, whereas the output referred
noise values decreased to 389.019 nV/\Hz at 1 MHz frequency. The most noteworthy characteristic of the established low noise
amplifier (LNA) is its significant minimal power consumption, which remains at just 53.91 pnW. This makes it remarkably energy
efficient and ideal for battery-driven frameworks and compact gadgets. The suggested LNA network was applied in Cadence
Virtuoso using 90 nm CMOS technology with an input voltage source of 1.8 V.

Keywords— Operational Transconductance Amplifier (OTA), Low Noise Amplifier (LNA), High gain, Cut-off frequency, Low
power consumption, Signal to Noise Ratio (SNR)

. INTRODUCTION

The Operational Transconductance Amplifiers (OTAs) have appeared as essential elements in analog circuit framework,
specifically for applications that requires less power and high efficiency. The efficiency, consistency, and energy optimization
of OTAs have significantly improved in the past few years, remarkably addressing the requirements of biomedical devices and
compact technology. OTAs are usually used in integrated circuits which play a crucial role in diverse applications like switched
capacitor circuits, voltage regulators, and biomedical devices. They are very crucial components because of their flexibility and
effectiveness [1]. Complementary Metal Oxide Semiconductor (CMOS) technology is broadly applied for applying OTAs,
specifically in radio transmitter networks for wireless transmission systems. CMQOS technology delivers benefits like improved
technology scaling, higher integration levels, and reduced cost, making it a common option for developing OTAs for various
applications, incorporating communication receivers, neural recording, ECG systems, and wearable healthcare devices [2-5]. A
low noise amplifier (LNA) amplifies weak signals, suppresses noise in the signal and it is located at the analog front end of
transmission instruments to minimize additional noise [6]. The LNA contributes as a significant component in the
communication systems, it plays a crucial role in signal amplification, enhancing signal quality, and facilitating reliable data
transmission, even in environments where signals are weak or susceptible to interference [7]. The challenge in designing a low
noise amplifier comes from the need to meet several parameters at once, and the performance of a LNA is largely determined
by the characteristics of the transistor used, the parameters can be achieved by optimizing the behaviors of the transistor used in
the amplifier [8-11]. Due to increasing demand for high precision and low signal level biomedical applications, such as neural
and ECG signal acquisition, LNA designs become increasingly important. In these biomedical devices, the amplitude of the
signal is exceptionally low, making low power, low-noise amplifiers are imperative for accurate detection and processing. To
ensure reliable performance in sensitive applications, specifically for biomedical front-end systems, the LNAs are designed to
focus on achieving both low noise and low power consumption [12-16]. The current trend in modern LNA design is to
prioritize low-power operation, catering to the requirements of portable and wearable devices. Multiple studies have
specifically focused on amplifiers for medical imaging, ECG monitoring, and neural recordings, where reducing noise and
maximizing power efficiency are crucial. These designs strive to meet the demanding needs of high precision and low noise
while minimizing power consumption, to facilitate the prolonged use of biomedical devices [17-22]. Ozbek et al. [23]
developed an innovative ultra-low power, low-noise design for implantable medical devices, consuming micro watt level
power. This breakthrough design ensured extended operation in battery or inductively powered implants, with a tunable front-
end to adapt to varying signal strength, ensuring consistent performance. By effectively balancing low power consumption with
high sensitivity, this design significantly extended the operational lifetime of devices such as cochlear implants, neural
recording devices, and pacemakers. Udupa et al. [24] focused on the vital task of minimizing noise in ECG systems for
accurate millivolt-level bio-signal detection. Their low-power, low noise amplifier not only enhanced signal integrity but also
maintained efficient power consumption for portable devices. Abaya et al. [25] designed a two-stage OTA with high gain,
stability, and low noise, making it ideal for amplifying weak signals in portable medical devices. Panchal et al. [26] drew
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