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Abstract: For integrated complementary metal oxide semiconductor (CMOS) circuits, the lateral spread for

two dimensional (2-D)

impurity distributions are very

important for the analyzing the devices. The

measured two dimensional SEM data obtained using the chemical etching method matched very well with
the results of the Gauss model for boron implanted samples. But the profiles in boron implanted silicon were

deviated from the Gauss model. The profiles in boron implanted silicon were shown a little bit steep profile

in the deep region due to backscattering effect on the near surface from the bombardments of light boron

ions. From the simulated 3-D data obtained using an analytical model, the 1-D and 2-D data were compared

with the experimental data and could be verified the justification from the experimental data. The data of

3-D model were also shown good agreements with the experimental and the simulated data. It can be used

in the 3-D chip design and the analysis of microelectro-mecanical system (MEMS) and special devices.
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Fig. 1. Boron profiles measured using SIMS from

different angles.

= T &S Zolel 0533 mol A 1.96x10% ¢
< Z+7F JERith SRIM A Ee o)A S
362 0°91 4] 01101 me] 3L 7°9] 1
01274 mA& 22t 7+ Sk
o] 7;1_‘-?%% tilting =7 ‘ﬂ’ﬁroﬂ 7°01 49| lateral
0°oA] Rue SHEo R otk o] AA
‘JrEFkk%% e 471 vk 2=9E ¥ (sputtering)
J’}L B AR Fe UAR THHE Aol

o

o AS BN F7b 9w

0] o)
A

b

SRIM Al&dle]de] A2 REHE 5o HATh &
3 Aeket B owdle 3-D BEE ekl 57} 9la 2-DE)
tlole= Z7% SEM Hlo|Ele}t 2 dXghs g1d = 9l
ek 2@ 0°9F 700 FHkAkel  (backscattering) &
= 1-D, 2-DollA 27t 43ks vebfideh 24 1-5
£ A&3te SIMS dHelHEHH Ag Aiet
SRIM AFEHAIEH oA ZHEH 4L momentsats
S ¥ 1 dedila A delHe % 29 1
4 Oﬂ YERATE 0°elA FHE Z2ade] aglf
2 A<¥¥ (channeling) &3 W&o 7° Bu= ¢
1 RS JERdth dAE $9 SIMS dle]E

¥ 29 YeErdTE. €383 profiless= 1-D9] 4
ARy B Wil ta o He EYS YER

7
_?_

Aot 1™ 2914 47F & (negative)®] gk& 7HA17]
o &

3t

—

2

o FAFAel th eeHoR o|Fd JHF
7k AT
3

of SIMS dlo]gfg} 7h¢-2 melo] 2 A&}

ol

= 235 29 30 et
b2l 17 79 1004 R 2-De) 1o

Table 1. Moments from SIMS and SRIM simulations.

Angle 0° degree 7° degree
Moments SIMS SRIM SIMS SRIM
R, (um) 0.525 0.5169 0.513 0.513
AR, (um) 0.115 0.0871 0.112 0.086
¥ 0.332 1574 0.583 1.491
B 4.2 6.84 5.31 6.45

Table 2. The annealed SIMS data from the different

implanted angles.

Angle
Annealed 0° Annealed 7°
SIMS SIMS
Moments

R, (um) 0.525 0.513
AR, (um) 0.1128 0.109
¥ 0.531 0.793
B .77 5.31
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Fig. 2. Boron profiles annealed using ICECREM
simulation from different angles.
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boron profile is compared with SIMS data.
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Fig. 13. Three dimensional boron profiles through the
cutting at right edge.

Fig. 14. Three-dimensional gauss model of implanted
and diffused boron profiles at the cutting position. (a)

implanted profiles, (b) diffused profiles.
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