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(A Study of Profiles and annealing behavior of As and
Sb by MeV implantation in silicon)
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Abstract

This study demonstrates the profiles of heavy ions (As, Sb) in silicon by high energy (1~10
MeV) implantation. Implanted profiles were measured by SIMS (Cameca 4f) and compared with
simulation results (TRIM program and analytical description method using Pearson functions). The
experimental results have a little bit deviation with simulation data in the case of As high energy
implatation. But in the case of Sb, the experimental results are in good agreement with TRIM data.
SIMS oprofiles are perfectly fitted with a analytical description method only using one Pearson
function in Sb implantation. But in the case of As, fitted profiles show with a little bit deviations
by channeling effects of SIMS profiles. Thermal annealing for electrical activation of implanted ions
was carried out by furnace annealing and RTA(Rapid Thermal Annealing). Concentration-depth
profiles after heat treatement were measured by SR(Spreading Resistance) method.
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Table 1. Comparision between TRIM data and
extracted moments from SIMS data
of As ion implantation.
Energy(MeV) | TRIM and | Ry( #m) | AR pm)} 7 B
SIMS data
1.0 TRIM 0658 016465 020 | 28
SIMS 0662 01873 017 | 3%
20 TRIM 131 0.2650 06 | 337
SIMS 1.303 0.2656 042 | 377
50 TRIM 2809 0.3%56 -1.04 | 487
SIMS 2683 04076 072 | 456
6.06 TRIM 3150 04323 -1.32 | 616
SIMS 2819 04145 053 | 511
756 TRIM 3410 0.3886 -1.28 | 612
SIMS 3278 04117 077 | 524
86 TRIM 38%6 04783 -1.72 | 829
SIMS 384 05060 -08 | 563
k23 2. Sb o} 2F9lellA] SIMS dataZHE] ¥
% moments® TRIM data®}e] vl
Table 2. Comparision between TRIM data and
extracted moments from SIMS data
of Sb ion implantation.
Energy(MeV) | TRIM and | Ry( #m) | AR pm)| 7 8
SIMS data
1.0 TRIM 042 0.107 004 | 28
SIMS 047 0.143 073 | 297
20 TRIM 0.86 0192 019 | 278
SIMS 086 0219 024 | 323
30 TRIM 130 0.266 032 | 297
SIMS 125 0352 016 | 32
40 TRIM 173 0327 -050 { 319
SIMS 167 0.374 -033 | 339
50 TRIM 215 0382 062 | 341
SIMS 2.03 0492 -031 | 33
70 TRIM 2.9 0463 077 | 3%
SIMS 264 0566 052 | 446
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S 3. As 79 % moments
Table 3. Extracted moments [one Pearson
function=4 parameters] of As im-

plantation.
Energy(MeV) | Doselem™) | R pm) | AR #m)| 7 8
10 15x10% | 062% | 02018 0348 | 377
20 L7BX10% | 13023 | 0283 | -1640 | 389
50 07x10* | 2720 | 04088 | 080 | 53
86 1.0x10" 3920 05263 | -1.030 | 912
S 4. Sb 5419 22 moments

Table 4. Extracted moments [one Pearson
function=4 parameters)] of Sb im-
plantation.

Energy(MeV) | Doselem™ | Ro(zm) | AR em)| 7 B

10 3BX10Y | 047 | 0143 | 038 | 3%
20 520X10° | 08 | 0219 | 00%| 403
30 790x10° | 125 | 0362 |-0142]| 417

10x10" 2.03J 0492 | 0442 | 467
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Table 5. Junction depth determined by sprea-
ding resistance measurements after
As ion implantaion.

Energy (MeV) Dose (em™ | Junction depth (pm)
1 1.55%10" 2051
2 175x10* 2545
3.06 89x10" 3739
5 9.7x10" 4358
531 278%10" 4621
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