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INTRODUCTION OBIJECTIVE

OS_iIicon_based -micro_-ring resonator biosenspr_ _is a high_ potentia_l Iabel-f_ree Analyzing the effect of enhanced sensing surface based on
biosensing device with advantages of a possibility of all-in-one-chip detection : : .
photonic nanostructures of the micro-ring resonator on the

and low-cost fabrication. . .
€ The sensitivity of sensing biomolecule is proportional to the change of effective sensitivity and quality factor.

refractive index as the light-matter interaction occurs on the surface of the

waveguide.
» Before binding » After binding PROPOSED STRUCTURE OF RING RESONATOR
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& The sensitivity depends on the light-matter interaction on the surface or the The proposed structure enhances the sensing surface of the rin
sidewall of the waveguide. resonator

CHARACTERISTICES OF RING RESONATOR

@ Spectral response calculation method: 3D Finite Difference Time-Domain by Rsoft Photonic CAD Suit Quality factor

@ Electric field calculation method: Finite Element Method by Rsoft Photonic CAD Suit There is no significant reduction in quality

factor of the proposed structure.

Ring resonator structures Electric field intensity distribution
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The proposed structure obtained four-fold

sensitivity of the conventional structure.

Cross section of refractive index distribution
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A large amount of light-matter interaction = T y = 26.6x
results in the increase sensitivity. 0.8 1 1.2 1.4 1.6 1.8

refractive index (RIU)

RING RESONATOR WITH BUS WAVEGUIDE CONCLUSIONS

@ Calculation method: 2D Finite Difference Time-Domain by Rsoft Photonic We proposed a Bragg grating ring structure for photonic ring resonator biosensor.

Electrical amplitude € The simulated results of the ring resonator with photonic nanostructures show
distribution four-fold Improvement of the sensitivity compared with the conventional
Output1 structure of the waveguide while the quality factor does not change.

—Qutput 1l —Output 2 ] . .. ) i .
utpu HPH & The improved sensitivity is promising for detection of nanoparticles in the

N AR ' 4
1 i Ee AL a2k
| %\\G, it ol
| * \‘..:L"‘ i ', *ﬂ - - - - - - - -
= I e, | appllcatlon of environmental field and clinical dlagnostlcs
R % .
5 0.8 I & o | :
O (e Senl
e el .
S | M-
0.6 2! -
> e g ] a
+ e -
e v
S Tag | -
| S AT e

204

- = '&ﬁ!’@ v""lr =r
Q Bl e & E :
= P <Y i
p B 2
S] Lo A.,_"QJ"“.:‘!A‘ . ‘ % s _
c O . 2 =l s T E s =
- = Vi =8

1.55 1.56 1.57 1.58 1.59

. . | Wavelength (nm) € Improving Q factor for the micro ring biosensor when combining with the bus
‘ - Quality factor Almost the entire field is WG. For example, changing the gap and width of structures.

..i Gap 3072 propagating in the output @ Device fabrication and experimental demonstration.
0.2 um waveguide.

Structure design Spectral response
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