
Accepted Manuscript

Title: Fabrication and measurement of microtip-array-based
LSPR sensor using bundle fiber

Authors: Hyeong-Min Kim, Kyeong-Taek Nam, Seung-Ki
Lee, Jae-Hyoung Park

PII: S0924-4247(17)31593-5
DOI: https://doi.org/10.1016/j.sna.2018.01.021
Reference: SNA 10576

To appear in: Sensors and Actuators A

Received date: 4-9-2017
Revised date: 6-12-2017
Accepted date: 10-1-2018

Please cite this article as: Kim H-M, Nam K-T, Lee S-K, Park J-H, Fabrication and
measurement of microtip-array-based LSPR sensor using bundle fiber, Sensors and
Actuators: A Physical (2010), https://doi.org/10.1016/j.sna.2018.01.021

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.sna.2018.01.021
https://doi.org/10.1016/j.sna.2018.01.021


Fabrication and measurement of microtip-array-based LSPR sensor using bundle fiber 

 

Hyeong-Min Kim, Kyeong-Taek Nam, Seung-Ki Lee and Jae-Hyoung Park* 

 

Department of Electronics and Electrical Engineering, Dankook University, Yongin 16890, South Korea 

E-mail: parkjae@dankook.ac.kr 

 

Contact 

* J.-H. Park 

Tel: +82-31-8005-3640. 

E-mail address: parkjae@dankook.ac.kr 

Postal address: Department of Electronics and Electrical Engineering, Dankook University, 152, Jukjeon-ro, Suji-

gu, Yongin 16890, South Korea. 

 

Highlights 

 The novel fabrication process of the LSPR sensor using the microitp is proposed. 

 The deposited gold is exposed using a self-aligned etching process at the tip end. 

 The improved reproducibility in terms of fabrication and measurement is assessed. 

 The optical system is based on bundle fiber which shows a simple optical setup. 

 The LSPR signals varying refractive indices are measured to verify the feasibility. 

 

Abstract 

 
In this paper, we present a micro electro mechanical systems (MEMS)-technology-based localized surface plasmon 

resonance (LSPR) sensor using a uniformly distributed noble metal nanostructure array on a silicon microtip. The 
conventional LSPR sensor based on chemically synthesized metal nanoparticles exhibits a lack of reproducibility, 
which is caused by rearrangement and irregular sizes of metal nanoparticles. This problem strongly affects the LSPR 
sensing performance and reliability. To overcome this problem, we propose a novel fabrication process of the LSPR 
sensor using the microtip. The deposited gold is exposed using a self-aligned etching process at the tip end and it is used 
as gold nanoparticles. The whole process for the fabrication of the microtip is possible using a single photolithography 
mask. The detailed fabrication process is introduced and analyzed. In addition, the improved reproducibility in terms 
of fabrication and measurement of the fabricated sensor is assessed by reliability tests. Moreover, the LSPR signals 
with varying refractive indices of media are measured to verify the feasibility of the microtip-based LSPR sensor 
system. 
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1. Introduction 

Localized surface plasmon resonance (LSPR) is a phenomenon of collective oscillations by electrons in noble metal 

nanoparticles excited by external light [1, 2]. In general, the characteristic optical resonance wavelength is dependent 

on the material [3, 4], size [5, 6], and shape [7] of metal nanoparticles. Because the resonance depends on the dielectric 

constant of the medium, the refractive index change of the medium causes resonance shift, which can be used as a 

sensor by monitoring the resonance [8–10]. In previous research, LSPR sensors were generally fabricated by 

immobilizing metal nanoparticles on the surface of the substrate using metal colloid [11–14]. However, in that kind 
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