IV. ELECTRICAL PROPERTIES OF GROWN LAYERS AND IMPURITY DOPING

1. Introduction

In this chapter, electrical properties of undoped 3C-5iC
grown on 8i are first mentioned. Characterization by Hall
measurements, observation of EBIC(electron beam induced current)
images and formation of Schottky barriers were carried out.
Before the success of growth on Si by the combination of the
carbonization and CVD growth, such evaluation of electrical
. properties was very difficult because of a small size of a
crystal.

Acceptor doping of B and Al is also mentioned in this
chapter. Since undoped crystals of SiC were usually n-type,
acceptor doping was necessary for the fabrication of p-n
junctions and active devices. 111y, elements such as B, Al and Ga
work as acceptors in SiC. Their activation energies in 3C-SiC
were obtained by photoluminescence observation as 735{11, 254[2]
and 343meV([3] for B, Al and Ga, respectively. The values of these
activation energies are rather high. The ionization energies of P
and As donors and a B acceptor in Si are 44, 49 and 45mev[4]. A
deep activation energy will give rise to rapid increase of
carrier concentration by raising temperature. Though Al has the
most shallow level as an acceptor in 3C-SiC, doping of Al during
CVD growth involves some technical difficulties. Because it does
not have any gaseous compounds at room temperature. B has gaseous
compounds for examples Bo,Hg, BF5 and BCl;. In this work BoHg and
organic Al was used for p-type doping. Used organic Al's were
TMA{trimethyl-aluminum} and TEA(triethyl-aluminum) ﬁhich are
liguid at room temperature. By a bubbling method using Hy, organic
Al was introduéed. The influence of doping on grown layers and
electrical properties of doped layers is mentioned.

Note: In this and the following chapters (100) well oriented Si
substrates and Si substrates oriented n° off (100) towards (011)
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