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A Study of Boron Profiles by High Energy lon Implantation in Silicon

e

(Won-Chae Jung)

Abstract

In this study, the experiments are carried out by boron ion implantation at energies ranging from
700keV to 2MeV in silicon. The distribution of boron profiles are measured by SIMS(Cameca 6f).
Boron dopants profiles after high temperature annealing are also explained by comparisons of
experimental and simulated data. A new electronic stopping model for Monte Carlo simulation of high
energy implantation is presented. Also the comparisons of profiles by isotropic boron ion implantations
are demonstrated and interpreted with theoretical models. Finally range moments of SIMS and SRP

profiles are calculated and compared with simulation results.
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Primary Ion Source o))

size of the analyzed area 60 #m
Energy 3 keV
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intensity 51nA
Raster size 120 #m
Secondary ion QO
Sample High Voltage 5kV
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Table 2. Comparisions of simulation results

from TRIM and SRIM by “B

implantation at energy of 0.99 MeV
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Se | Sn | R | &R AR

Model e -

ev/a) | @v/ar| (pm) | (gm) (pm)

SRIM [94.85[0.535| 1.63 {0.143|-2.43|14.37|0.2073

TRIM |94.16(0.532(1.718(0.151| -2.5 | 15.5 [0.2262

E 3. AgEdA 099 MeVE o] 2F¢%8 "B
o]£2] TRIM ¥ SRIM¢] =o|dddste]
H)

Table 3. Comparisions of simulation results
from TRIM and SRIM by 'B ion
implantation at energy of 0.99 MeV
in silicon.

Se | S o Rp| &R ARL

Model AR '

ev/a) |evsar | (em) | (um) (zm)

SRIM {93.23 |0.586 | 1.7 |0.173 |-2.42{14.18 |0.2167

TRIM|91.39 |0.582 | 1.79|0.16 |-2.53|14.58 |0.2382
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Table 5. Calculation results from SIMS and

SRIM, TRIM data by "B ion
implantation at energy of 0.7 MeV in
silicon.
Se | Sa
Model {R,(im)| AR (um)] ¥ B
(eV/A) [(eV/A)
SRIM {1.36 ]0.145 -2.228{12.15 | 83.87(0.765
SIMS (1.328 10.159 -1.53 {1256 -—- |--—-
TRIM|1.44 |0.151 ~2.19 |12.24 | 78.64(0.761
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Table 6. Calculation results from SIMS, SRP
and SRIM, TRIM data by "B ion
implantation at energy of 1 MeV in

silicon.
Type |R, (um) [AR, (gm) Y B
T a0 s |26 | 12
SRP  [1.797 0.218 2.13 10.56
SIMS  [1.882 7%;)71877; 2.18 10.2 |
SRIM |1.68 0.7177:;)1777”” 2.369 13.957 |

C e A 15 MeVaL T 0] -9 o] &9
o SIMS®F SRPx F4x dlolE e}
SRIM, TRIM Al#rele] Al A4t 71z

Table 7. Calculation results from SIMS, SRP

and SRIM, TRIM data by ''B jon

implantation at energy of 1.5 MceV in

kel
\‘

silicon.

Type | R, (um)| AR, (um) Y B
Cnna e |orm | o2m| o
SRP 2379 0.2349 266|169
SIMS [2.428 0.229 259 29.66
SRIM |2.19 0.1594 2.71| 18.71
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Table 8. Calculation results from SIMS, SRP
and SRIM, TRIM data by 'B

implantation at energy of 2 MeV in

ion

silicon.
Type | Rp (um) AR, (m)| 7 B
TRIM | 2.795 01799 |-3.14 | 24.08
SRP 2788 0264 |-20 11.56
SIMS 2.857 0.2194 |-545 | 41.02
SRIM | 269 0.1683 [-3.239 | 26.81
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Fig. 11. Boron profiles by SIMS and simulation
in silicon (E=0.7MeV ~ 2 MeV).
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Table 9. Extracted moments for SIMS data by
"B ion implantation in Fig. 11 (E= 0.7~
2 MeV).
Energy| Dose Re | ARp 3
; b4
(MeV) (cm ) (m)| (zm)
0.7 1x10" [1.342(0.159 |-1.53 {12.56
1 4x10" |1.87 (0164 |-1.53 | 30
15 1x10" |250 |0.23 |-059 | 35
2 2x10" |2.85 [0.219 |-3.0 | 80
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MeV in silicon.
Type Rp(um) ARy (im)| ¥ B
SIMS 2.857 0.2194 545 [41.02
SRIM 2.69 0.167 3.163 (25,51
modified
2.843 0.1844 -29 121.70
TRIM
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