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Properties of e■ ectrons at room temperature ■n s■ ■icon surface ■nvers■on

■ayer and physica■  mechanisms determining carrier mObi■ ity are discussed here.

1. Comparison of C■ assica■  Diffuse Scattering Theory with Experimenta■  Resu■ tsfり

To avoid the error due to carrier trapping at the interface, Ha■ ■ mobゴ■ity

was measured instead of conductiv■ ty mobi■ ity and compared w■ th the c■ass■ ca■

diffuse scattering theory w■ thout assuming constant e■ ectr■ c fie■ d perpendicu■ ar

to the interface, and the fair■ y good agreement was foundo     An examp■ e of

resu■ts is shown in Fig。  1。     HOwever this agreement does not mean the effect of

quantizatiOn of e■ectron motion norma■  tO the ■nterface ■s nOt sO sign■ ficant at

room temperature.

2. Surface Quantization at Room Temperature

Effects of surface quantizatlon to ■nterface carr■ er mObi■ ity at room tempe…

rature were pursued from var■ ous v■ ewpo■ntso     one of them ■s mobi■ ity an■ so―

tropy study with respect to the effective mass anisOtropy for the two― dimensiona■
(2)(3,

carr■ ero     Figure 2 shows an examp■ e of them.     Another work is magneto_

res■ stance study on e■ ectrons at the ■nterface ■nvers■on ■ayero     The dependence

of the lnagnet6reSiStance On the g■ ancing ang■ e Of ma_Cnetic fie■ d to the interface

revea■s whether e■ ectrons are ■n the e■ ectr■ ca■ quantum ■im■ t oL｀  nOtlり the depen―

dence is shOwn in Fig. 3 in terms Of the gate vo■ tageo     Anisotropic channe■

oonductivity on the (1lp) surface Of si■ icoAS)a■ so indicates the surface quantiza―

tion of e■ectrons at room temperature.     Exper■ menta■ resu■ts are ■■■ustrated in

Fig. キ.

30 SCatterers f6r Carr■ ers ■n the lnterface lnvess■ on Layer

Magnitude of the magnetoresistance ref■ ects the energy dependence of scatter―

ing re■axation time Of carriers, as indicated in Tab■ e l。 (4)   Experimenta■  resu■ts,

shown ■n Fige 5, indicate that the re■ axation time is inverse■ y proportiona■  to

the square root of the carr■ er energy.     On the other hand, effect,of scatter―

ing due to bu■ k phonons(6,and surface phonons/)(8)(1)(1室 nd surface roughness ol)(,)。 n

carr■ er mobi■ ity have been discussedo     The re■ ation of the magnetores■ stance

experiments to the proposed'SCattering mechanisms are sti■ ■ not cOmp■ ete■ y

underst00d.

4. High Fie■ d Effect。
(13)

In addition to the ve■ oc■ ty saturation , differentia■  negative res■ stance was

‐■814_



found in the output characteristic of MOS field effect transistor at 4.2oK.0u'
Since the differential negative resi-stance appears even for MOSFET with (111)

surface, this is not simply due to the electron transfer from a 1ow effective
mass valley to heavy effective mass valleys.

severar mechanisms are proposed (rs') (t')''l) 
and discussed.

T.blc l. GalvauoDagrctlc @frcienb. (Th@Etiat)

n=(latRt)'r(tpl*) sd r=palpo €ldlat d tor the @ of cta$ial gtatisti*. For tic dcgcocntcq$' ec th' varueg in thc third colunn (r=@o!t.). For thc i$tlopic 6s, * th. varu* in tbc *co'itw ((100) lpEc.).
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F,g,i (SURFACE CARRIER 0ENSIlY.l,f{ cm-l
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