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A Study on the Sensitivity of Surface Plasmon Resonance Sensor Chips
with Various Material Configurations in Angle and Intensity Detection Modes

Young-Soo Sohn”

Abstract

Characteristics of various material surface plasmon resonance (SPR) chips were investigated in angular interrogation mode and inten-
sity interrogation mode. Among five metals, silver (Ag), gold (Au), copper (Cu), chromium (Cr) and titanium (Ti), three metals, Ag,
Au and Cu were paid attention to since their characteristics can be easily analyzed in angular interrogation mode by investigating the
change of their reflectance curves according to refractive index change from 1.331 to 1.335. Most of SPR chips with various con-
figurations showed the similar property in angular interrogation mode. The application of the SPR chip made of Ag, Au and Cu or their
combinations depends on their reflectance properties. In intensity interrogation mode, the operation range may be limited since the vari-
ation of the intensity was not linearly related to refractive index change ranging from 1.331 to 1.335. However, the SPR chip containing
high ratio of Ag may be applicable to high sensitive detection due to their sharp reflectance curves in intensity interrogation mode.
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Fig. 1. Reflectance curves of Ag(60 nm), Au(50 nm) and Cu(45 nm)
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Fig. 2. Reflectance curves of Ti(20 nm) and Cr(25 nm)
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Table 1. Resonance angle shift due to refractive index change(RI = Refractive index, RA = Resonance angle)

RI 1.331 1.332 1.333 1.334 1.335
Ag 65.46° 65.56° 65.67° 65.77° 65.87°
Ag 0 o 0 0
ARA 0.10 0.11 0.10 0.10

Au 66.91° 67.02° 67.13° 67.24° 67.35°
Au o o o o
ARA 0.11 0.11 0.11 0.11

Cu 66.71° 66.81° 66.92° 67.03° 67.14°
Cu o o o o
ARA 0.10 0.11 0.11 0.11

Table 2. Reflectivity change due to refractive index change (RI = Refractive index, Reflec = Reflectivity, MS = Maximum slope, RA = Res-
onance angle)

RI 1.331 1.332 1.333 1.334 1.335

Ag Reflec(MS) 253222 0.7200 0.8698 0.9275 0.9538
AReflec 04111 0.1498 0.0577 0.0263

Ag Reflec (RA) %21‘? 0.4697 0.7817 0.8923 0.9372
AReflec 0.4505 0.3120 0.1106 0.0449

Au Reflec (MS) 2623152 0.3832 0.4801 0.5650 0.6367
AReflec 0.1043 0.0969 0.0849 0.0717

Au Reflec (RA) 2602313 0.0235 0.0795 0.1642 0.2648
AReflec 0.0200 0.0560 0.0847 0.1006

Cu Reflec (MS) 2622(3)? 0.3635 0.4383 0.5078 0.5704
AReflec 0.0776 0.0748 0.0695 0.0626

Cu Reflec (RA) 222113, 0.0091 0.0347 0.0779 0.1361
AReflec 0.0080 0.0256 0.0432 0.0582
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Fig. 3. Reflectance curves of bimetallic layers consisting of Ag and
Au.
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Table 3. Resonance angle shift of Ag and Au bimetallic layers due to refractive index change (RI = Refractive index)

RI 1.331 1.332 1.333 1.334 1.335
Ag5 nm+Au50 nm 66.87° 66.98° 67.09° 67.20° 67.31°
Ag25 nm+Au30 nm 66.735° 66.84° 66.95° 67.06° 67.17°
Ag30 nm+Au25 nm 66.66° 66.77° 66.88° 66.985° 67.09°
Ag50 nm+Au5 nm 65.88° 65.99° 66.09° 66.19° 66.30°

Table 4. Reflectivity change of Ag and Au bimetallic layers due to refractive index change (RI = Refractive index)

RI 1.331 1.332 1.333 1.334 1.335
Ag5 nm+Au50 nm 0.2859 0.4095 0.5210 0.6142 0.6887
Ag25 nm+Au30 nm 0.3050 0.4422 0.5620 0.6580 0.7318
Ag30 nm+Au25 nm 0.2961 0.4410 0.5665 0.6655 0.7404
Ag50 nm+Au5 nm 0.2625 0.5225 0.6959 0.7990 0.8608
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Table 5. Resonance angle shift of Ag and Cu bimetallic layers due to refractive index change (RI = Refractive index)

RI 1.331 1.332 1.333 1.334 1.335
Ag5n m+Cud5 nm 66.64° 66.745° 66.85° 66.96° 67.07°
Ag25 nm+Cu25 nm 66.47° 66.58° 66.685° 66.79° 66.90°
Ag45 nm+Cu5 nm 65.84° 65.94° 66.05° 66.15° 66.25°

Table 6. Reflectivity change of Ag and Cu bimetallic layers due to refractive index change (RI = Refractive index)

RI 1.331 1.332 1.333 1.334 1.335
Ag5 nm+Cud5 nm 0.3563 0.4418 0.5213 0.5919 0.6529
Ag25 nm+Cu25 nm 0.3442 0.4412 0.5309 0.6092 0.6754
Ag45 nm+Cu5 nm 0.2768 0.4601 0.6055 0.7103 0.7837
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Table 7. Resonance angle shift of Cu and Au bimetallic layers due to refractive index change (RI = Refractive index)

RI 1.331 1.332 1.333 1.334 1.335
Cu5 nm+Au45 nm 66.915° 67.02° 67.135° 67.24° 67.355°
Cu25 nm+Au25 nm 66.89° 67.00° 67.11° 67.22° 67.33°
Cu45 nm+Au5 nm 66.74° 66.855° 66.96° 67.065° 67.175°

Table 8. Reflectivity change of Cu and Au bimetallic layers due to refractive index change (RI = Refractive index)

RI 1.331 1.332 1.333 1.334 1.335
Cu5 nm+Au45 nm 0.2995 0.403 0.4976 0.5795 0.6479
Cu25 nm+Au25 nm 0.2919 0.3965 0.4926 0.5759 0.6455
Cu45 nm+AuS nm 0.3559 0.4461 0.5279 0.5991 0.6593
Measurement Mode”, PLoS One, Vol. 9, No. 6, p. €98992,
4.4 B 2014.
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