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A study on the growth and electrical-optical characteristics
of undoped-InSe and Sn—doped InSe single crystals
by vertical bridgman method
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(Hei-Jun Chung’, Pil-Geun Song’, Dong-Chan Moon’, Sun-Tae Kim™)

Abstract

The undoped-InSe and Sn-doped InSe single crystals were grown by vertical Bridgman method
and their properties were invesigated. These crystals were obtained by lowering the quartz ampoule
for growth in the furnace and growth rate at optimum condition is 0.4mm/hr. The orientations and
the crystallinites of these crystals were identified by X-ray diffraction(XRD), double crystal rocking
curve(DCRC) and etch-pit density(EPD) measurements. From the Raman spectrum at room
temperature, TO, LO modes and together with their overtones and combinations were observed.
Optical properties were investigated by photoluminescence at 12K and direct band gap of these
crystals obtained from optical absorption spectrum. Compared with undoped-InSe, electrical properties
of Sn-doped InSe were increased and the electrical conductivity type were n-type. But electrical
properties along growth direction of crystals and radial direction of wafer showed nearly uniform
distribution.
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Toialiation lowering speed of ampoules in the
Quartz tube cleaning - (K2Cr207:H280a=1:1, 24hr)
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Analysis
Structural properties - XRD, DCRC, EPD, Raman
Optical properties - Absorbance, PL
Eleotrical properties - Hall effect
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Fig 3. (a)InSe crystal grown by vertical Bridg-
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