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Fig.1 Schematic structure of the phototransistor in
this study
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Fig.2 Dependence of the collector current on emit-
ter-collector voltage for the fabricated phototransistor
in this study
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Fig.3 Dependence of the sensitivity on the incident
optical power and the collector voltage for the fabri-

cated phototransistor
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Fig. 4
through phototransistor (corresponds to the right y-
axis) and the Hamamatsu S1227-1010BQ photodiode
(corresponds to the left y-axis) for light with wave-
length of 830nm.

Photo-response of the fabricated punch
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Fig.5 Sensitivity versus bias voltage as a function of
temperature for the fabricated phototransistor The
incident optical power is approximately 100nW.
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High Linearity Float-Zone Silicon Phototransistors with High
Sensitivity and Stability "

Han Dejun"’, Sun Caiming', Sheng Liyan', Zhang Xiurong', Zhang Haijun',
Yan Fengzhang', Yang Ru', Zhang Lu*, and Ning Baojun’

(1 Institute of Low Energy Nuclear Physics, Beijing Normal University , Beijing 100875, China)
(2 Institute of Microelectronics, Peking University , Beijing 100871, China)

Abstract: A float zone silicon phototransistor is fabricated with sensitivity of 38A/W for light of wavelength 0. 83.:m and op-
tical power of 0. 15nW. This demonstrates that the linearity reaches the highest when the base of the phototransistor is com-
pletely depleted,and the fitting goodness of output is 0. 9954 over a 40dB range from 0. 15 to 1500nW. The stability of 1% in
the sensitivity for the punch through phototransistor with an internal current conversion gain of 130 can be obtained if the
bias voltage and operating temperature can be stable to about 2. 5% (1V in 40V) and the temperature to *2C . The stability
is better than that of reported APD which had a similar gain.
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