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Abstract

In semiconductor etching simulation, The source modeling for generating plasma species is required. In this paper,
we modeled the source of plasma etching process with probability distribution and the feature profile with simple
geometry objects, then got the flux on the feature profile. The distance between the source and the cell on the modeling
parameters of the source, there are a number of particles to be emitted from a source, there is a number (area of the
cell) of the cell on the profile with additional parameters to give the calculation of flux. The flux error ratio on both
gaussian(Incident Flux) and cosine probability distribution(Incident Neutral Flux) is much decreased as the number of ray
is increased but the processing time is more increased than that. The increase of the number of cell and distance makes
increase the flux error ratio and the processing time moderately. In view of the processing time through the experimental
results in this paper, it is possible to analogize the calculation of appropriate fluxes.
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¥ 1. H2lojeo #Halo| et EEHA % LAE(TFRX| oL 2x2)

Table 1. Flux% error rate to changes in parameters (Gaussian distribution). ) )
LAE(%), AZHE)

A= 4+(1000) 1 2 3 4 5 6 7 8 9 10
o QAFE | 562 492 418 3.15 3.15 2.35 240 212 1.86 1.44

AZE 1% 336 528 741 1,063 1,422 1,856 2,235 2,157 3,263

Dis cai? QA& | 6.34 5.21 4.01 3.39 3.34 3.10 2.58 2.34 177 1.58
A1ZE 501 956 1,392 1,816 2,206 2,672 3,316 4,042 4,461 4,681

8P QA& | 654 5.22 442 350 343 3.15 294 240 2.07 1.72

AIZE 1,011 1,314 1,796 2,633 3,025 3,573 4,375 5,006 5,636 6,322

0 QA& | 638 5.17 421 3.29 3.09 2.62 251 2.29 1.94 1.56

AlZE 237 356 565 817 1,103 1,498 1,871 2,282 2,823 3,401

0 | co QaH& | 659 552 4.00 357 2.714 2.70 2.28 213 2.10 1.78
Ak 872 1,332 1,905 2,341 2,852 3,463 3955 4,629 5,005 5,399

80 aHE | 662 558 415 372 2.99 293 242 212 2.31 1.82

Ak 1,112 1,485 1,176 2,586 3,194 3874 4457 529% 5,781 6,481

0 22k | 6.89 511 4.44 381 3.60 2.714 21 2.33 2.02 1.78

Ak 496 623 883 1,138 1,416 1,754 2,123 2,770 3,203 3,792

03’ | cao QAL | 6.9 592 481 399 344 2.81 2.714 242 211 1.79
A7 1,082 1,462 2,199 2,197 3,501 4,041 4512 5,062 5352 5771

80 QAL | 174 6.10 512 4.09 351 2.99 2.93 249 2.27 2.00

AIZE 1,460 2,127 2,821 3,393 4,123 4,753 5,956 6,526 7,221 8,256

E 2. X 10007 10,0002 2XxH2 dHl2F XM2|AlZE °|(FFRX|eF E3E)
Table 2. 1000 and 10,000 rate of the particles and the processing time ratio (Gaussian distribution).

D1 D2 D3

C20 C40 €80 C20 C40 Ca0 C20 C40 C80
B | TV E T E T E T E T E T E T| E| T E T
39 | 167 | 40 | 93 | 38 | 63 | 41 | 144 | 37 | 62 | 36 | 58 | 39 | 77| 39| 53 | 39 | 57

* DI: 7{2] 1, D2: 712} 2. D3: 72} 3. D: mampelo] Au} Alo] ujefuy: Axete] AR 7]
x C20: A2 20, C40: 415 40, C80: Al4 80. C : m2upolo] 5 BofA| Lpojx|i Alo] 2
x*xx [ 01]315, T: K{FL]/\]Z_]’

(493)
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Table 3. Error rates depending on the distance of the particle number 1000 and 10,000 non-processing time
ratio (Gaussian distribution).
YA+ 1000 YA 10,000
C20(D1:D2:D3) C40(D1:D2:D3) C80(D1:D2:D3) C20(D1:D2:D3) C40(D1:D2:D3) C80(D1:D2:D3)
SR g | e | S D g | P o | FYE | g | P g
H] H] H] H] H] H]
1.1 1.2 117 IBRE 1.1 1.1 1.2 111
11111 1:1:1.2 1:1:1.2 1:1:1.3
1.2 2.5 2.2 14 1.2 1.1 1.2 12
E 4 X 10002 10,0002 Mi=eof w2 AHEH|2F X E|A|ZH| (7K et B )

Table 4.
ratio (Gaussian distribution).

Error rate according to the number of cells in a particle number 1000 and 10,000 processing time

Cﬂ X}—/,: 1000 %‘ X}—/F* 10,000
D1(c20:¢40:¢80) D2(c20:¢40:¢80) D3(c20:¢40:¢80) D1(c20:¢40:¢80) D2(c20:¢40:¢80) D3(c20:¢40:¢80)
oAg Py oAt s oAe CEES oAg
- Al h Al h Al h AlZH h Al h Al
H] H] H] H] H] H]
1:1.1: 1:26: 1:3.7: 1:2.2: 1:1.4: 1:1.1: 1:1.6: 1:1.5
11111 1:1:1.1 1:1:1.2 1111
1.2 5.2 47 2.9 19 1.2 19 2.2
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Z2{ A o
= 71— o

A= (Z AR

Table 5. Flux% error rate for the change in the parameter (cosine).
QA&(%), ATHZ)
A2 4(1000) 1 2 3 4 5 6 7 8 9 10
Conm iiP% 10.04 10.21 8.03 7.39 5.74 5.10 358 254 197 170
AlZE 222 421 672 897 1,140 1,485 1,932 2,327 2,765 3,375
D AP QA& 10.55 10.27 895 869 6.88 6.10 5.00 3.53 3.10 2.02
1* A7k 533 1,007 1,459 1,826 2,298 2,672 3,372 4,052 4512 4,738
8P A& 10.95 1053 9.13 8.86 792 712 537 4.89 421 3.00
AlE 1,191 1,532 1,823 2,663 3,294 3,921 4,451 5,372 5352 6,543
0 oAe | 11.26 1059 | 923 822 6,57 6.12 461 3.02 2.60 1.90
A7k 202 457 735 903 1,215 1552 | 1,99 2,379 2812 | 3381
02 | ca0 A& 11.55 11.01 10.24 9.25 7.22 6.84 6.12 501 3.23 2.65
ki 912 1,292 1,822 2,389 2,887 3,503 3,976 4,692 5,027 5411
80 QA& 11.64 11.23 10.56 9.27 8.89 8.21 712 6.26 521 3.26
A7 1,422 1,725 2,016 2,886 3,494 4,174 4,817 5715 6,081 6,781
0 A& 11.34 11.01 10.27 9.26 8.56 712 7.02 5.22 5.24 3.24
AlE 535 664 935 1182 1,463 1,856 2,170 2,341 3,233 3,912
2 | a0 oAe | 1146 1113 | 1056 | 947 9.02 752 721 6.26 5.89 423
A7k 1,142 1519 | 2221 2811 3535 4116 | 4614 5,132 5413 | 5852
80 A& 1154 11.31 10.66 9.56 9.02 855 7.24 6.46 6.01 4.33
A7k 1,880 2487 | 3061 | 3753 4543 533 | 5976 6,946 7761 | 84%
¥ 6. X 10002 10,0002 2AHE H|LE XHE[AIZE HI(ZAFR)
Table 6. 1000 and 10,000 error rate of the particles and the processing time ratio (cos).
D1 D2 D3
C20 C40 C&0 C20 C40 C80 C20 C40 C80
E=| T | E | T E T E E T | E T | E T| E| T E T
59 152 5.2 89 3.7 55 59 115 4.4 59 3.6 48 35 73| 44| 59 3.6 4.8
E 7. 24X 10007 10,0002 AHzlof wE 2ibE H|eb XE|AZE H(ZAFR)
Table 7. Error rates according to the distance of the particle number 1000 and 10,000 processing time ratio
(cos).
A 1000 YA+ 10,000
c20(D1:D2:D3) c40(D1:D2:D3) c80(D1:D2:D3) c20(D1:D2:D3) ¢40(D1:D2:D3) c80(D1:D2:D3)
T g | S gz | T g | S g | T g | ]
il H] H] H] H] H]
111.1: 1:1.3: 1:1.2: 1:1.7 1:1.1: 1:1.1: 1:1.1: 1:1.1:
1:1.2:16 11112 | 11321 1:1:1.3
11 24 11 2.1 1.1 19 12 14
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Table 8. Error rate according to the number of cells in a particle number 1000 and 10,000 processing time ratio
(cos).
A2k 1000 1H4= 10,000
D1(c20:c40:¢80) D2(c20:¢40:¢80) D3(c20:¢40:¢80) D1(c20:c40:¢80) D2(c20:c40:¢80) D3(c20:¢40:¢80)
oAE oAE OAE SAE OAE OAE
Al 7] Al 7] Al 7] Al 7] Al 7] Al 7]
H] H] H] H] H] H]
1111 1:2.4: 111 1:3.1: 111 1:2.1: 1:1.2: 1:1.4 1114 1:16: 1:1.3: 1115
11 54 - 49 B 35 18 1.9 1.7 2.0 1.3 2.2
Ct A0 ME XS ANA7t ZE5te Hel Hol= FE o diajA a2z
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