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ABSTRACT 

UCRL-11.508 

Th.ae the oxi::ie3-pall!l§ivatcd surface of high reehltivitv silicon is characterimed 

with a high denoity of dono:r states is taken into account in calculation of the £iiur-

face potential. 
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numell."ica.l computation of the space~cha.rge functions occurring in the description 

of the calect:rical beh<J>vior of the semiconductor surfaces. Most of thee~ cal· 

char&cterized by a high density of donor- states giving the charge density of · 

.,.s I z 10 coulombs em or more. ThitiJ ccu"reaponds to a high value of the murfa.ce 

potential compa.l"ed with the bulk potentia.!, and particularly so for the hlgh-

resistivity bulk. In calculating the space-charge functione we c&n therefore 

neglect the terma corresponding to the bulk potentials. Also because of the 

high density of donor Gtattafil the contribution to the space charge. born the .holes 

can be neglected. 

The charge deneity at a. point corresponding to a potential cp (Fig. 1) in 

the ~pace-charge region is therefore given by 

~ 

p = - q n1 ~:xp (q4l/kT) = - q n
1 

exp(u) 

where q is th'-' electronic charge and · ni the carrier density in the intrinaic 

bulk 13emi.condu.ctor. Hence, if we solve Pohson' s equation, 

. ! 

' 
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the au:rfacG cha.r,_..,e denSJity. 0 ie given by · 
"" s 

Q :::: 2 q n. LD c:~1:p{u /2.) • 
6 1 s 

wh.el'e 

iG the De bye length and u
8 

the surface potenti«r.l in units of kT. These eqv.atione 

are equivalent to putting "1:, :;;: 0 in Kingston and Neustadter' s function 

· ~:. to I 3 -3 As~uming ni = i.JlXiO em and L 0 = Z.4X10 em (at 300°k). 0
6 

i~S~ 

ca.!culated. a.a a function of u in Fig. 2. .Feu; compalt"ison a few of the functions 
9 

v.b) have alao been shown in Fig. 2 •. 
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FIGURE LEGENDS 

Fig •. i. Energy-level diagram !or ailicon-silicon dioY.Jde eyatem. 

Fig. z. Cha;rge density ill'.lil & function o£ surface potential. Curve (a) 

thlli.l work;; (b) F ( u ~ 7 9 u
0

)c p-bulkp :~;eaistivity ::: 1000 ohm-cmc 

{c) F (u7 c u }, n-b'<.'!.H'G Fll.'loiativity z~ 500 ohm-em; (d) F (u6, u. )o . . s ~ ® 

n-bulkt re®iativity ~ 1000 ohmecm. 
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This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com­
m1ss1on, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa­
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor­
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the Com­
mission, or employee of such con tractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 
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