Si Hall mobility

Neil Dilley
PPMS - ETO

sample from Maria Jose Cadena



sample contacts: Cu wire, pressed indium

e bare Cu wire soldered to QD puck

e pressed indium contacts @ sample

e scratched corner of sample w/
diamond scribe

e rubbed In at scratch region
e pressed/squashed In contact there
e placed wire on this contact

pressed another In contact on top to
sandwich the wire



carrier density and sign

e t=0.37mm thick crystal
e slope >0 > p-doped Si
e Hall coeff R,, = 1/ne

= 24 ohms*0.037cm/6e4 Oe
= 1.48e-5 ohm-cm/Oe
=1.48e3 cm3/C
* n=1/(R,e) = 4.2e15 holes/cm3
e electron charge e=1.6e-19 C
e near intrinsic levels, not doped!
* must consider both carrier types...
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resistivity p : from van der Pauw relation

e_ntRA/p + e_ntRB/p =1

* Ra=Rpg o ’
current A—>B; voltage C->D
* R, =20.8 ohm

* Rg=Rgc pa
* Rz =32.6 ohm

e t=.037cm

e solve by trial in Excel, find
rho = 4.4 ohm-cm
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column A: trial values of rho
column B: result of van der Pauw relation, seek value of 1



carrier mobility n = (pne)™

* u=334 cm?/V-s
* rho =4.4 ohm-cm
* ne =6.8e-4 C/cm?3

e (Kittel: hole mobility in Si = 500 cm?/V-s)
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