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SOI structure is thought to be the solution of 
many gubmicron OIOS problems (IJ. HoKevcr 
hitherto, the distribution profile of oxygen 
ions in single crystal silicon has not been 
simulated in the VLSI process simulators. In 
this paper, ue gives out the osygen i«planied 
distribution model based on the statistical 
method. Due i:o its accuracy and simplicity, it 
is especially available for the process 
simulators. Also this modt̂ l can be e.\i>anded to 
the simulation of tiie distribution of other 
reactive ions, as i-ell as nonieactive ions such 
as B, r and -Is. 

First, i-e discuss the relationship between the 
threshold dose Dose' and implantation eneri?v f 

1,1. 

(see Fig.l), i-iiere the Pose is a minimum 
' h 

implantation dosr- value in a given E for forminE 
bijried oxide insulation layer. It con be 
e\'pressed by Talor Si?ries to the third order of 
E ithat is : 

Dose 

''here 

tb 

3 
bli )'.E^ (II 

b{ 1) =i .821x10',^ bf 2) -Z .2.iZ\10'%/ 3) --1 .075x10'' 
Second, a concentration-position relationship 

of oxygen ions implanted in silicon is presented 
using quasi-half-gaussian frequencv function [21 
which is written as : 

f(x): 
1 

Fig.2 shows the results of using quasi-half-
gaussian function to fit the experiment data 
from [3]. Table 1 shows the value of Km 

1 

Ra ,a ,a extracted frou experiment curves [31. 
a i l 
The general relationship between anyone of 

Km , Rm ,o ,o and E .Dose is sought bv applying 
1 J 1 2 • 1 ./ • 

linear regression statistical method.y?m ,/Tm can 
L 2 

be expressed as 
Km -A(l ) • E*A(2)E' -fAlS)- E *A(4 IDos<-* 

1.2 

A(5)Dose^+A(6)EDose 

a can be expressed as : 
2 

! • } } 

a rB(l )-fB(2)- E*D(3I- E' *BI •!) • Dose*B( 5) • Dose'* 
1 2 

B(6)- E- Dose (?> 
•all coefficients Alii, B'il and ether detail 

information about statistical analysis are 

included in Table 2, where SOREXF rE'. CL'BEXE -f', 

S9RDOS=Dose^. CROSS - EPose. Ve may note that 
R-squared value is greater than 0.0. i.hich is the 
general accepted creteria for a statistical 
model ,the modulus of T-STATs and F values are 
big , 2-TAIL SIC. approach zero and 
Durbin-Koston statistical value are not far from 
2.0, all of the preceding statistical creteria 
value indicates that our nodel is acceptable 
(4 J. The comparision between the real 
distribution of oxygen ions [3] and our 
siBulated value is given in Fig.3. Calculations 
show that the singular comparision accuracv of 
our model is within 4X 

(x-Rm,r 
xp , 1 

r\-/?ffl_ '• 

exp 

.V ( Rm, 

R^jL v 1 '?"»„ 

A > Rm, 

l?l 

The inpurity ion concentration clx) can be 
determined by ; 

c(x) - Dose- f(xl 131 
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Fig.l threshold doee versus ion 

implnntation energy lor oxygen . 
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Fig.2 oxygen ion distribution profile 

theoretically fitted curves , 

444 .experinent (E:50kev,Do8e = 4 . ;!8xlo'̂ /cin'1 . 

XXX,experlBent (E=lOOkev.DoserS.35x1o'^/cm'I . 

Tnblc 1 Rmum) .Raliml ,niitm] ,0l^lm^ extracted 

from experiment data .(unit for Energy kev 

for Dose : x 10"/c»' ). 
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Fig.3 oxygen ion di»tribution profile 
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