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Abstract: We have fabricated and evaluated a new Si pin photodetector for APF optical link. The
fabricated device has the p*-guard ring around the metal-semiconductor contact and the web patterned
p+-shallow diffused region in the light absorbing area. From the measurements of electo-optical
characteristics under the bias of =5 V, the junction capacitance of 4 pF and the dark current of 180 pA
were obtained. The optical signal current of 1.22 pA and the responsivity of 0.55 A/W were obtained
when the 2.2 uW optical power with peak wavelength of 670 nm was incident on the device. The
fabricated device showed the maximum spectral response in a spectrum of 630~700 nm. It is expected
that the fabricated device can be very useful for detecting the optical signal in the application of red light
optics.
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Fig. 1. The structures of photodiode; (a) top view, (b} cross sectional view.
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Fig. 2. Phtographs of (a) the packaged photodiode and (b)
its housing.
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Fig. 3. Block diagram of the measurement system.
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Fig. 4. Incident optical spectrum(V;,=5 V).
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Fig. 5. Capacitance-voltage characteristics.
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Fig. 6. Current-voltage characteristics according to various
optical powers through the APF length of 1 m.
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Table 1. Optical input powers and optoelectrical characteristics of the fabricated device

Transmitter input voltage Optical input power

Electro-optical characteristics (Vg=—5 V)

(Vin) (Lapp=1 m) Output current Responsivity (A/W)
ov ow 180.0 pA -

3V 380 nW 164.4 pA 0.43

4v 1.65 uW 881.9 pA 0.53

5V 22 uwW 1.221 pA 0.55
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Fig. 7. Spectral response.
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