Formation and Hall properties of InSb thin films.

Yoshio Sakai, Masahide Oshita

(Excerpt from the boxes and translated into English)
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1. Introduction

It has attracted attention that two types of gold bending compounds exhibit excellent
properties as semiconductors. These metal-flexing compounds have different properties
compared to Ge and Si, which are currently representative materials for electronic
components. In other words, some of them have significant thermoelectric effects,
photoelectric effects, and magnetic field effects, so various applications that take advantage
of these properties have begun to be developed. Among these, InSb, a compound of trivalent
metal resistance, and Sb, a pentavalent metal, have been studied for a long time. It is
relatively easy to manufacture, and its outstanding feature is that as shown in Tablel, the

internal electron mobility is the largest among the materials currently discovered, and its use



is of great engineering significance.

The large mobility of electrons is associated with the effect of applying a magnetic field
during their motion, that is, the Hall effect and the magnetoresistance effect. These effects
are used for various measurements, controls, calculations, transmissions, and increased

radiation.

Table 1: Characteristic values of various semiconductors in room humidity

Inherent Hall coefficient Electron Hall Mobility
Resistance R(cm3/C) mobility pn(cm?/V - s)
p (Qcm) L a(cm2/V + s)
Ge 47 -3.5x10* 3,600 1,800
Si 63,600 -108 1,400 350
InSb 0.007 -6x102 63,000 700
InAs 0.25 -9x104 30,000 200
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3. Characteristics of the deposition film

Regarding the membrane made by the method described in the previous chapter, we focused
on its semiconductor properties, especially its effects under the magnetic field. As for the
samples, four terminals were taken out as shown in Fig. 9, and one pair facing each other was

used as a control current terminal and a Hall electromotive force terminal.



As mentioned earlier, the characteristics of the film are affected by the type of substrate and
temperature, and the effect of temperature is described in Fig.5, but then the important
characteristics of the membrane are listed in Table 2 for the case where the temperature and
other fabrication conditions are constant, and the abrasive conditions of the surface are

changed using glass as a substrate and the surface abrasive conditions are changed.

Table 2: Types of boards and their constants

(Preheating temperature 240°C, film thickness 3-5 u m)

S#g;;r;';é\\s?flstant o (Qlecm™) R(cm3/C) u (cm?/V «s)
# 800 53.0 -13.0 700
Glass #1,200 34.4 -22.1 700
#2,000 43.4 -38.6 1,673
Mica 54.5 -87.2 4,840
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