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A Study on the Electrical Properties of Doped GaAs Epilayers
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Summary

Hall measurements of Be doped GaAs epilayer and Sn doped GaAs epilayer grown by MBE were
investigated. The reduction of Hall mobility was found to be lessened in proportional to the increase
in doping level. The mobilities of Be and Sn doped GaAs epilayer was approximately 300cm’/V:sec

and 4, 400cm¥V. sec at 6X 10" cm™® respectively. The temperature variation of Hall mobilities were

analyzed using theoretical models. The ionized impurity scattering was dominant on all scattering
mechanisms in both cases. In the case of Sn doped GaAs epilayer, the impurity segregation effect

was observed by AES and C-V measurements.
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Fig. 1. Substrate etching process.
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Table 1. Growth parameter and range

growth parameter range

substrate temperature 590°C

growth rate 0.34zmh™'

10'°~10" cm™

10~10"cm™
As stable

(100) (2x4)

Be doping level
Sn doping level
surface stoichiometry

during growth
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Fig. 5. 300K Hall mobility as a function of free
electron concentration in MBE grown
GaAs films doped with Sn.
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Fig.7. 1/C* vs reverse bias.

7€ 10
O
- (==
z 1
O !
— 10} | {
< ! [
o ! I
(= | |
LZu 15 1 i
S 10 | : |
z 1 !
) I !
O s ) i
10 H PR |
0 0.5 1.0
DEPTH (um)
Fig. 8. Doping profile of Sn doped GaAs
epilayer.

22d Fx51 10°~10"cm™1GaAsel 75 430
~136A Fxolct

o] doping profileZ ¥ & growth rate§ 0.34
pmh'2 TAPSL o Sn celld) 5o o
doping §5 ¢ #A& AL ol Fig. 9ol o]
A ¥ ulspge] 4BEEs} 2445 A
de gakgt FHE € 4 AUk olAL Snol
o] 7|3t Fodol4 £ &3] 7 absorption life time
£ JtAzz AFAFdd Eslv Ao R
segregatesl+= ZA¥-& 7] dFold. (Wood
and Joyee, 1978) o¢lu} surface segregation=z}
gL ARF 7IgeE=rt E€455 segre-
gatione] &7}l &3 560Te]4ed 4t HA s ot



Doping® GaAs epilayere] M8y %5 B 5

.:,E 10
v
=z ul
O 10}
’—-
<
o
= 1s
Z 10}
wl
(@)
4
O 14
O 10 1
0 0.5 1.0
DEPTH ( pm)

Fig.9. Doping profile of GaAs epilayer grown
at 540°C, 560°C and 590°C
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Fig. 12.The point(e) were obtained from Hall
measurements. The solid curves show
the contribution of deformation
potential (DP),

polar optical (NP),

piezoelectric (PE), non
polar optical (PO),
and ionized impurity (I.1) scattering to

the total mobility.
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Fig. 13. Hall mobility as a function of hole
concentration.
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