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ABSTRACT

The purpose of this thesis is to solve the prablem about the efficiency and the stability of
fabrication and utilization of MSM Photodiode by replacing Al with Cr as metal electrode. The
result of testing type of contact of Cr/n-Si and Cr/p-Si was Schottky contact. Breakdown voltage
was over 100 V. But both Schottky contacts had high leakage current from sputtering
bombardment. Therefore, to study on reducing the leakage current with changing sputter
condition. The proper condition to sputter Cr were power 50 W, Ar pressure 4.5x10" mbar,
unheated substrate and deposition time 30 min. The result of decreases the leakage current on
Cr/n-Si and Cr/p-Si were 435 times and 428 times, respectively. Built in voltage of béth Schottky
contacts was ¥, = 0.35 eV. Schottky barrier of Cr/n-Si and Cr/p-Si were ¢,, =0.71 and @,, = 0.70
eV, respectively. Thickness of Cr was over 1000 A. Then, fabricated photodiode Cr/n-Si/Cr and
Cr/p-Si/Cr had electrode spacing (S) = 20 pm. At biasing 10 V to Cr/n-Si/Cr and Cr/p-Si/Cr,
leakage current were 1.05 pA and 0.25 pA, capacitance were 38 pF and 25 pF, photocurrent were
18 pA and 36 pA at 25,000 lux, cut off frequency were 3 MHz and 5 MHz, respectively.
Hypothesis of mobility of electron is more than mobility of hole and direction of carrier transport
that demonstrate to band diagrams. So, phctocurrent of Cr/n-Si/Cr and Cr/p-Si/Cr was hole and
electron, respectively and frequency response of Cr/p-Si/Cr was more than Cr/n-Si/Cr. However,

value of RC time constant was high. Therefore, should design electrode pad to minimum R and C.
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Abstract

This paper presents fabrication of planar single slit metal-
semiconductor-metal photodetector (MSM-PD). Electrode of MSM-
PD is chromium (Cr). Cr is grown by rf sputtering on n-type
semiconductor. Space of electrode (D) is made by standard
photolithography. From [-V characteristic, build in voltage is 0.32 V,
barrier height is 0.59 V and breakdown voltage is more over 100 V.
Photocurrent depends on intensity of light and bias voltage. But

photocurrent is not related with space of wide electrode.
Keyword: MSM Photodetector, Schottky contact
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Abstract

The purpose of this paper is to study on electrical and
optical characteristics of MSM photodetector with Cr metal
electrodes. Cr was grown on n-type and p-type semiconductor by RF
Sputtering. From [-V characteristics, they found that build in voltage
and barrier height of Cr/o-Si is 0.32 V and 0.59 V, while Cr/p-Si is
0.25 V and 0.65 V respectively. Optical characteristics of Cr/n-Si/Cr
and Cr/p-Si/Cr were depending on iuteusity of light and bias
voltage. Cr can be metal clectrodes in photodetector. The advantage
of Cr can be growing on n-Si and p-Si, which they are Schottky

contacts.

Keyword: MSM Photodetector; MS Contact; Schottky barrier;

Cr/n-Si/Cr; Cr/p-Si/Cr
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