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Antireflection Layer Coating for the Red Light Detecting Si Photodiode
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The effect of antireflection layer on the reduction of optical loss has been investigated in Si

photodiodes detecting red light with central wavelength of 670 nm. The theoretical analysis showed minimum
reflection loss of 6% for the SiO, thickness of about 1100~1200 A in the Si0.-Si system with the single
antireflection layer and no reflection loss for the SizsNy/SiO, thickness of 2000A/1200A in the SizN;-SiOy-Si
system with double antireflection layer. In our experiments, Si photodiodes with the web-patterned p*-shallow
diffusion region were fabricated by bipolar IC process technology and the devices were classified into three
kinds according to the structure of SizN4/SiO; antireflection layer. The fabricated devices showed maximum
spectral response in the optical spectrum of 650~700 nm. The average photocurrents of the devices with the
Si3N4/S10; thickness of 1000A/1800A 1500A/1800A and 2000A/1800A under the incident power of -17 dBm

were 3.2 uA, 3.5 uA, and 3.1 uA, respectively.

Key words Si photodiode, antireflection layer (SiOs, SisN4/SiOg), reflectance, photocurrent.
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Fig. 1. Light reflectance in the SiO,-Si system as a function
of SiO, thickness.
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Fig. 2. Light(4 =670 nm) reflectance for the Si;Ny thickness
of 1000A, 1500A and 2000A in the Si;N,-Si0,-Si system as
a function of SiO, thickness.

wavelsngth:: 70nm
parameter : SiO2 thickness | -

Fig. 3. Light(A4 = 670 nm) reflectance for the SiO, thickness of
1600A, ISOOA, and 2000A in the Si3Ny-SiO,-Si system as a
function of SizN, thickness.
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Fig. 4. Bipolar integrated Si photodiode.
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Fig. 5. Photograph of the fabricated device.
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Fig. 6. Block diagram of the measurement system.
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Fig. 7. Incident optical spectrum.
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Fig. 8. Spectral response of the fabricated devices.
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Fig. 9. Photocurrent distributions of the samples with different
AR layers.

Table 1. Electro-optical characteristics of the fabricated devices.
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(A =670 nm, P,,=-17d Bm)

antireflection layers ( SizN,/SiO;)

Samples s z 2 2 2
1000A/1800A 1500A/1800A 2000A/1800A
average photocurrent 32 uA 3.5 uA 31 uA
sensitivity 0.16 A/W 0.175 A/W 0.155 A/W
standard deviation 0.15 uA 0.17 uA 0.19 vA
light transmittance for A= 670 nm 0.64 0.78 047
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