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Fig. 1 Structure of double layer GMR sensor under

TM illumination at normally incident angle
R T AR e ) EARATT S AR R R Ol
PRt A P A A HE i G B A S e A 2 40
HIE 143 B2 g M ) A=y B T DA e o

2
¢:2kom(dw+é‘d)—4arctan n—wl .
z __
Nef 715 =2xm 1)
nh, —nly
Hrp
2 2 2 2
__ Ny n. (ne/n.) + (n./n,) —1}
od n%v_nxz (nef{/nc)2+(ne{f/nw)2_l dg

N PR AE AT 5 R
R ) M, o] LK e 45 4 AR R R B2 B ST B G
ZEy ChnE 2>, |/

T
ny

n=n=n,
T

B2 B S8R LA R B 0 2 A S Al

Fig. 2 Typical structure of self-suspended-membrane-
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type sensor
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Fig. 3 Detection system based on guide mode resonance
effect
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Fig.4 Resonance curves based on the normalized Eigen-

function of suspended-membrane-type sensor
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Fig.5 Reflection spectral responses of the suspended-

membrane-type sensor for different surrounding media
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Fig. 6 Resonant wavelength with respect to surrounding

media in the near IR wavelength region
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Table 1 Refractive indices of surrounding media and the

corresponding resonant wavelength

Refractive Resonant Adjacent
indices wavelength/nm interval/nm
1.33(H,0) 2126.0 0
1. 447(CHCI;) 2 283.5 157.5
1.501(Cs Hs) 2 362.15 78.65
1. 628(CS;) 2514.2 152. 05
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Fig. 7 Reflection responses for different surrounding media

in the middle IR wavelength region
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Fig. 8 Resonant wavelength with respect to surrounding

media
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Table 2 Refractive indices of surrounding media and the

corresponding resonant wavelength

Refractive Resonant Adjacent
indices wavelength/nm interval/nm
1.000 132 (Hydrogen) 101 30.5 0
1. 000 292 (Air) 101 32.1 1.6
1.000 376 ( Ammonia) 101 32.9 0.8
1. 000 444 (Methane) 101 33.6 0.7
1. 000 586 (Methyl alcohol) 10 135 1.4
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High-sensitive Biosensor Based on GMR in Self-suspended Grating

GUO Ling-wei', MA Jian-yong®
(1 Electronics & Information College, Hangzhou Dianzi University , Hangzhou 310018, China)
(2 Shanghai Institute of Fine Mechanics and Optics s Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: A high-sensitive biosensor based on the GMR effect in the self-suspended grating (SSG) is
proposed. The calculations demonstrated that the sensitivity of the proposed bio-sensor is near the
theoretical limit compared with conventional GMR sensor. Based on the normalized Eigen-function of
single layer homogenous grating, the resonance curves with respect to the different refractive indices of
surrounding media are calculated, with which confirm the estimated sensitivity. In addition, the highly

sensitive bio-sensor in the near and mid IR wavelength region is designed for liquids and gases detection

5

respectively. The sensor can deliver the resolution over 1X107° in the near IR region in a large refractive
index (1.3~1.7) range and provide better than 1 X 10 ° in mid IR region, which is enough for various bio-
material detections. Therefore, the proposed bio-sensor is one or two order’s more sensitive than the
conventional GMR sensors.

Key words: Guided mode resonance grating; Bio-sensor; Self-suspended-membrane-type grating; Rigorous

coupled waved analysis(RCWA)





