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Abstract— Design and simulation of rib waveguide physical dimension dependent Micro Ring Resonator (MRR) is
demonstrated in this paper. In here, the analysis of the effects of Silicon on Insulator (SOI) rib waveguide dimension is
studied which included the width and height of the core/ring, height of rib and height of buried oxide. This analysis is crucial
as it provides an initial reference point with regards to varying waveguide dimensions where future research designers can
study and make fundamental decisions in designing effective and reliable photonic devices such as optical filter. During
fabrication work, the actual device performance might vary from the initial design performance, therefore performing
simulations is important to determine the effects of varying dimensions to determine the actual fabricated device outputs.
Results shows the performance characteristics of MRR varies significantly when there is a waveguide dimension variation.
Based on the simulation results, it is seen that as we increased the width of the core, Free Spectral Range (FSR) increased
and Full Width Half Max (FWHM) decreased as we increased the height of the core and the rib. While Quality-factor (Q-
factor) increased as core and rib height increased. It is also deduced that percentage variation between all different
dimension is less than 30% except for height of buried oxide in which there is no percentage change. However, Q-factor
remains at 1573 as we increased buried oxide height. Thus, the dimensions of the SOI waveguide are chosen to be at a core
width of 450nm, a core height of 210nm and a rib height of 70nm.

Keyword— Free Spectral Range, Full Width Half Max, Micro-Ring Resonator, Quality factor and Rib waveguide

A.T.C.Chen (M’21). Angie Teo Chen Chen was born in Brunei Darussalam on June 23, 1995. She received her BSc in
electrical and electronic engineering from Universiti Teknologi Brunei, Brunei Darussalam in 2014. She is currently having
her PhD degree in electrical and electronic engineering in Universiti Teknologi Brunei, Brunei Darussalam and started since
2019.

She has three papers in international conference proceedings. She had presented her first paper in Brunei Darussalam for
Brunei International Conference on Engineering and Technology (BICET) in 2018. In 2019, she had presented her second
paper in Kuala Lumpur for 4th IEEE International Circuit and System Symposium (ICSyS). Her third paper is presented in
South Korea for 22nd International Conference of Advanced Communications Technology in 2020. Her research focuses
mainly on various nano-scale waveguide structure to see the device performance characteristics by applying her waveguide
design variations and characterize the device performance.

Ms. Chen is a member of IEEE. Ms. Chen got her BSc degree with first class honors and received Excellent Student Award from the Ministry of
education, Brunei Darussalam. Ms. Chen received UTB Scholarship Award for her programme, PhD in electrical and electronic engineering.



Dr M. Rakib Uddin was born in Bangladesh on February 18, 1978. He received his PhD degree in communication engineering
from KAIST, Daejeon, Korea in 2010. He received his MSc in Electrical and Electronic Engineering from Bangladesh
University of Engineering and Technology, Dhaka, Bangladesh in 2005 and BSc in Electrical and Electronic Engineering
from Chittagong University of Engineering and Technology, Chittagong, Bangladesh in 2002.

He is working as ASSOCIATE PROFESSOR with Electrical and Electronic Engineering Programme Area, University
Teknologi Brunei (UTB), Bandar Seri Begawan, Brunei Darussalam since December 2014. He worked for Samsung
Electronics/Samsung Advanced Institute of Technology, Hwaseong/Geheung, Korea as research staff Member/Senior
Engineer from 2011 to 2014. He worked as Post-doctoral fellowship with KAIST from 2010 to 2011. He has more than 60
articles in international journals and conference proceedings along with seven international patents.

Dr Rakib Uddin is a Senior member of IEEE, USA and Member of IET, UK. He got Korean government IITA full scholarship for his PhD
programme from 2006 to 2010 at KAIST. He also got Korean Government Brain Korea 21 (BK21) fellowship for his post-doctoral research with
KAIST, Korea. Dr Rakib Uddin received University Teaching as well as Research Excellence Awards in 2017 and 2019 at UTB, Brunei Darussalam.



