11.6.1

LSI VLSI
CvD
(1]
[2 3 4]
1
11.6.1-1
SiH; PH; ByHs NF; BF; SiFy.... CFy CiFg CsFiz
11.6.1-1

Ar H, O, He N, Cl

S|H4 PH; AsH; B,Hg S|F4 SFg HCI H,S NH; GeH, CF, C,Fg CoFg CsFpp

SiH4+ Ar He H, N, PH5+ Ar He H, N,

AsH3+ Ar He H, N, BoHe+ Ar He H, N,

HCI + Ar He O, N, H,S+ Ar He H, N,

NH3+ Ar He H, N, C|2+ Ar He N,

CO+ SF¢ H,Se+ Ar He H, N,
2

/
116.1-2
[5]1[6]
L.S.1 V.L.S.



11.6.1-3

11.6.1-4

11.6.1-2

AsH; PH; GeH, B,Hs AsCl; AsFs H,S BFs BCl, SeH, SbH; (CHas);Te (CHs),Cd
(C2Hs),Cd  PCl3  (CyHs),Te

SiH, SiH,Cl, SiHCIl; SiCl, B,Hs BBr; BCl; AsH; PH; GeH, TeH, (CHa)sAl
(CoH)sAl  (CHa)sAs (CoHs)sAs (CHa),Hg (CHs)P  (CoHs)sP SNCl, GeCl, ShCls
AICl; Ar He H,

CL, HCI HF HBr SFg

SIF, CF; CsFg CHF; C,Fg CCIF; O, C,CIFs NF; SFg BCl; HFCl, N, He
Ar

CsFg CHF; CCIF; CFy

AsF; PF; PH; BF; BCl; SiF, SFg H, N,

SiH, SiH,Cl, SiCl; NH; NO O,

N, Ar He H, CO, N,O O,

SiH, SiH,CIl, SiCl, Si,Hg HCI PH; AsH; B,Hs He H, N, Ar

11.6.1-3
1 SiH,
2 SiCl,
3 SiH,Cl,
4 Si)Hg
11.6.1-4
Al sicl, (cCly)
cr (ccl)
Mo CCLF, (CF)
Pt C,Cl3F; (CFy)
(CFy) CzHe
Si (CFy)




w (CFy)
PN
I1.6.1-5
I1.6.1-5
B,Hg BC|3 (BBrg P
PH; PC|3 PBr; N
AsH; AsCl3
H,Se
CVvD
CvD
I1.6.1-6
I1.6.1-6
SiH; + H, CvD
SiH,Cl, + H, CvD
SiCl, + H, CvD
SiH; + CH, CvD
SiH; + 0O, CvD
SiH; + o, + PH; CvD
SiH, + 0, + PH; B2Hs CVD
SiH, + N,O + CVD
WFs +  H, CVD
MoCls +  H, CVD

I1.6.1-7

BOC

6.1-7 BOC

[71



Kpa
oH, 5% H, 27.65
15% H, 27.65
Ash, 5% H, 27.65
15% H, 27.65
6] [8]
1
I1.6.1-8
2
I1.6.1-9 I1.6.1-21 Scott o
11.6.1-8
1 SiH, 0.5~50%
2 PH; 5~5000 x10°
0.5~15%
3 AsHj; 5~5000 x10°
0.5~10%
4 B,H; 5~5000 x10°
1~10%
5 GeH, 0.5~50%
6 HCI 10~1000 x10°
0.1~10%
7 H,Se 5~5000 x10°
8 (CHs),Te 5~150 x10°
9 co 1~1000 x10°
0.1~3% 22%
10 Cl, 50~1000 x10®
0.1~3.5% 28%
11 NH; 5~50%
12 CF, 5~100%
13 SiF, 10%
14 SFe 5~100%
I1.6.1-9
20% x10°
N, 0, THC/CH, H,0 CO+CO,
V.LS.I V.L.S.I-Ar 3.6 1.0 0.3 1.0 0.8 N.D
LS. L.S.I-Ar 5.2 1.0 0.4 1.0 0.8 0.2
-Ar 14.4 3.6 8.4 1.4 2.4 2.0
V.LS.I V.L.S.I-He 0.8 0.6 0.2 0.4 05 N.D
LS. L.S.I-He 2.4 0.6 0.3 0.4 05 0.2




-He 12.0 2.8 8.4 1.4 2.8 2.0
V.LS.I V.L.S.I-N, Bal. 0.6 0.3 0.6 1.0 N.D
LS. L.S.I-N, Bal. 0.6 0.4 0.6 1.0 0.2
-N, Bal. 2.8 8.2 1.4 3.0 2.0
V.LS.I V.L.S.I-H, 0.7 0.4 0.2 0.6 05 N.D
LS. L.S.I-H, 2.3 0.4 0.3 0.6 05 0.2
-H, 9.6 2.8 8.8 3.0 3.6 2.0
I1.6.1-10
15% x10°
N, 0, THCI/CH, H,0 CO+CO, H, AsHs
V.LS.I V.L.S.I-Ar 36 1.0 0.4 1.0 0.7 3.9 0.2
-Ar 8.3 2.0 0.9 2.4 2.0 15.9 2.3
V.LS.I V.L.S.I-He 0.6 0.6 0.3 0.4 0.4 3.2 0.2
-He 5.8 1.3 0.9 0.4 2.0 15.0 2.3
V.LS.I V.L.S.I- H, 0.5 0.4 0.3 0.6 0.4 Bal. 0.2
-H, 3.2 1.3 1.3 4.1 3.2 Bal. 2.3
V.LS.I V.L.S.I-N, Bal. 0.6 0.4 0.6 0.9 0.9 0.2
-N, Bal. 1.3 0.7 2.4 2.6 15.9 2.3
11.6.1-11
10% x10°
N, CO, H, H,0 CH,
99.9% V.L.S.I-Ar 8.6 50.2 5.9 1.0 05 33.0
99% -Ar 57.2 50.5 201.0 1.0 15.5 33.0
99.9% V.L.S.I-He 5.5 50.1 5.2 .03 0.4 33.0
99% -He 54.5 51.0 200.0 1.0 15.5 33.0
99.9% V.L.S.I- H, 5.3 50.1 Bal. 0.6 0.4 33.0
99% -H, 51.8 51.8 Bal. 3.0 16.0 33.0
99.9% V.L.S.I- N, Bal. 50.2 5.0 0.6 0.5 33.0
99% -N, Bal. 50.2 201.0 1.0 15.2 33.0
I1.6.1-12
10% x10°
N, 0, THC/CH, H,0 CO+CO,
V.L.S.I-Ar 3.8 1.0 0.3 0.7 1.0
-Ar 7.4 1.9 0.6 0.8 1.0
V.L.S.I-He 0.7 0.5 0.2 0.4 0.3
-He 47 1.0 0.6 1.2 1.0
V.L.S.I- H, 0.5 0.3 0.2 0.6 0.4
-H, 2.0 1.0 1.0 2.0 3.0
V.LS.I-N, Bal. 0.5 0.3 1.0 0.6




-N, Bal. 1.0 0.3 1.4 1.0
I1.6.1-13
30% x10°®
N, 0, CO, THC/CH, H, Ar H,0 CF,
99.99% V.L.S.I-SF¢ 345 5.1 15 1.3 15 6 2.4 17.5
99.9% -SFg | 2200 55.0 15.0 335 3.0 70.0
I1.6.1-14
10% x10°
N, 0, THCICH, H,O CO+CO, H,
V.LS.I V.L.S.I-Ar 3.7 1.0 0.3 1.0 0.5 10.9
-Ar 8.2 2.3 0.6 1.3 0.7 50.9
V.LS.I V.L.S.I-He 0.6 0.6 0.2 0.3 0.2 10.2
-He 5.5 1.4 0.6 1.3 1.1 50.0
V.LS.I V.L.S.I- H, 0.4 0.3 0.2 0.6 0.2 Bal.
-H, 2.8 1.4 1.0 2.0 3.1 Bal.
V.LS.I V.LS.I- N, Bal. 0.6 0.3 0.6 0.8 10.9
-N, Bal. 1.4 0.3 1.3 1.3 50.9
I1.6.1-15
15% x10°
N, 0, THC/CH, H,0 CO+CO,
V.L.S.I-Ar 3.6 1.0 0.4 1.0 0.5
-Ar 7.6 2.0 0.6 1.6 0.6
V.L.S.I-He 0.6 0.6 0.3 0.4 0.3
-He 5.0 1.2 0.6 1.6 1.0
V.L.S.I- H, 0.5 0.4 0.3 0.6 0.3
-H, 2.0 1.2 1.0 3.3 1.9
V.L.S.I- N, Bal. 0.6 0.4 0.6 0.8
-N, Bal. 1.2 0.4 1.6 1.2
I1.6.1-16
3% x10°
N, 0, THC/CH, H,0 CO+CO,
V.LS.I V.L.S.I-Ar 4.2 1.1 0.3 0.7 11
-Ar 10.8 2.3 0.7 6.5 1.3
V.LS.I V.L.S.I-He 0.8 0.6 0.2 0.4 0.3
-He 7.9 1.3 0.7 7.0 1.3
V.LS.I V.L.S.I- N, Bal. 0.6 0.3 1.0 0.6
-N, Bal. 1.3 0.4 7.2 1.3
11.6.1-17
10% x10°



1%

N, 0, THC/CH, | CO+CO, H,0 SO, HF Ar
56.95% V.L.S.I-Ar 4.4 11 0.2 2.2 1.9 10.0 5.0 Bal.
-Ar 8.0 2.0 0.5 25 1.9 10.0 5.0 Bal.
56.95% V.L.S.I-He 13 0.7 0.1 2.1 1.2 10.0 5.0 0.1
-He 5.3 11 0.5 2.9 1.9 10.0 5.0
56.95% V.L.S.I- N, Bal. 0.7 0.2 0.9 15 10.0 5.0
=N, Bal. 11 0.2 3.1 1.9 10.0 5.0
99.99% V.LS.I- O, 36.8 Bal. 0.1 2.9 1.9 10.0 5.0 135
(99.97%) -0, 90.8 Bal. 0.9 3.8 2.8 10.0 5.0 45.0
11.6.1-18
0.5% x10°
N, 0, THC/CH, CO+CO;,
VLS. V.L.S.I-Ar 4.0 1.0 0.2 0.5
-Ar 8.1 2.1 0.6 0.8
VLS. V.L.S.I-He 0.6 05 0.1 0.2
-He 5.1 11 0.6 13
VLS. V.L.S.I- H, 0.4 0.2 0.1 0.2
-H, 2.1 11 1.1 2.3
VLS. V.L.S.I- N, Bal. 0.5 0.2 0.8
=N, Bal. 1.1 0.3 15
I1.6.1-19
10% x10
N, 0, THC/CH, H,0 CO+CO;, H, Ar
VLS. V.L.S.I-Ar 3.8 1.0 0.3 1.2 1.2 11 Bal.
-Ar 8.8 2.3 1.0 15 2.0 2.0 Bal.
VLS. V.L.S.I-He 0.7 0.6 0.2 0.9 0.5 0.4
-He 6.1 1.4 1.0 1.9 1.9 1.0
VLS. V.L.S.I- H, Bal. 1.0 0.3 15 0.8 11
-H, Bal. 1.4 0.7 2.1 1.9 1.9
VLS. V.L.S.I- 0, 36.2 Bal. 0.2 1.2 17 0.2 135
-0, 91.6 Bal. 1.4 2.8 2.8 1.0 45.0
3
11.6.1-20 11.6.1-21 BOC
Scott
11.6.1-20 BOC [7]
10% +0.3%
5% +0.15%

+0.1%




4 1000x10°® +100x10°®
5 100x10°® +10x10°®
6 10x10°® +2x10°®
11.6.1-21 Scott o
1 H,S 0.01%~0.5% 5%~2%
2 HClI 0.1%~5% 10%~5%
3 Cl, 0.1%~3% 10%-~5%
4 co 20%~30% 2%~1%
5 NH, 25x10°~15% 10%~2%
6 GeH, 1%~10% 5%~2%
7 PH; 5x10°~49x10® 10%~2%
50%x10°~1.9% 5%~2%
2%~5% 3%~1%
8 SiH, 25x10°~49x10® 10%~2%
50%x10°~1.9% 5%~2%
2%~5% 3%~1%
9 B,Hs 25%10°~499x10° 10%~5%
500x10°~1.9% 5%~3%
2%~5% 3%~2%
10 AsH, 5x10°~49x10® 10%~5%
50%x10°~1.9% 5%~2%
2%~5% 2%
11.6.1-22 11.6.1-23 11.6.1-24 11.6.1-25 11.6.1-26 11.6.1-27
11.6.1-28 11.6.1-29 11.6.1-30 11.6.1-31 11.6.1-32
11.6.1-22 [0l
1072 = 99.9992
10° = 1
10° = 5
10° = 0.5
10° = 0.5
10° = 0.5
10° = 0.5




11.6.1-23

[11]

10 = 99.9996
10° = 1
10° = 0.5
10° = 0.5
10° = 0.5
10° = 0.5
10° = 0.5
11.6.1-24 (2]
1072 = 99.9853 99.5 99.5
10° = 1 1 1
10° = 100 — -
10° = 30 100 100
10° = 1 — —
10° = 1 — —
10° = — 5 5
10° = 1 5 25
10° = 1 2 2
10° = 10 — —
10° = 2 2 2
10° = 147 5000 5000
11.6.1-25 3]
1072 = 99.9995
10° = 1.0
10° = 2.0
10° = 0.5
10° = 0.5
10° = 0.5
11.6.1-26 4]
1072 = 99.9995
10° = 2
10° = 0.5




10°®

= 0.5
10° = 0.5
10° = 0.5
10° = 0.5
11.6.1-27 5]
10 = 99
(mol/mol) 10° = 5
CO+CO, 10° = 100
HCI 10° = 40
Ci~C; 10° = 40
(Hy,) 10° = 9000
(N,) 10° = 40
(0,) 10° = 5
(H,0) 10°% = 3
mol/mol
11.6.1-28 16l
(viv) 107 = 99.9819 99.9828
(viv) 10° = 10 2
(viv) 10° = 10 10
(viv) 107 = 100 100
(viv) 10° = 50 50
(viv) 10° = 5 4
(viv) 10° = 4
10° = 2 2
GB/T 14851-1993
11.6.1-29 [
10 = 99.99
10° = 50.0
10° = 15.0
10° = 8.0
HF 10° = 1.0




HF 10°® = 1.0
CO, C,Fg CiFg SO, F, S,0F; 10°® = 15.0
10°® = 100
11.6.1-30 (18]
102 = 99.9944
10°® = 10
10°® = 16
+ 10°® = 5
10°® = 5
10°® = 10
10°® = 10
6
11.6.1-31 [19]
10 = 99.999
10°® = 2
10°® = 5
10°® = 1
C1~Cs 10°® = 1
10°® = 5
10°® = 10
11.6.1-32 (20]
10 = 99.996
10°® = 4
10°® = 20
10°® = 1
10°® = 10
C,~C, 10°® = 1
10°® = 3
Cl“‘Cz CH4 C2H2 C2H4 C2H6
SEMI
SEMI 11.6.1-33 11.6.1-34
11.6.1-35 11.6.1-36 11.6.1-37



11.6.1-33 SEMI f21]
C3.54-0697 C3.10-95
107 = 99.994 99.994
10° = 56.4033 56.4033
AsH;  10° = 0.001 0.001
(co) 10° = 0.1 0.1
co, 10° = 0.1 0.1
HCI cr 10° = 1 1
C,~C, 10° = 0.1 0.1
(Hy) 10° = 50 50
CH, 10° = 0.1 0.1
C3.54-0697 C3.10-95
(Ny) 10° = 1 1
+ (O+Ar) 10° = — 1
PH; 10° = 0.0001 0.0001
H,SiOSiH; 107 = 1 1
SiH-CH;  10° = 1 1
Si,Hs 10 = 1 1
Al 10° = | 0.0002 0.2ppba 0.0002 0.2ppba
Sb 10° = | 0.0002 0.2ppba 0.0002 0.2ppba
As 10° = | 0.0002 0.2ppba 0.0002 0.2ppba
B 10° = | 0.0002 0.2ppba 0.0002 0.2ppba
Ga 10° = | 0.0002 0.2ppba 0.0002 0.2ppba
P 10° = | 0.0002 0.2ppba 0.0002 0.2ppba
Ca+Cr+Cu+Fe+K+Li+Mg+Mn+Mo+Na+Pb+zn  10® = 0.001 0.001
(H,0) (viv) 10 = 1 1
N Q.cm > 2000 2000
ppba 10°
11.6.1-34 SEMI (C3.6-95 )i
1072 = 99.98
10° = 181
10° 10°
AsH; 10° = 10 + (O,+Ar) 10° =
co, 10° = 10 Ci~C, CH, 10°® = 4
(coy 10°® = 1 (H,0) (viv) 107 =
(Hy) 10° = 100
(N,) 10° = 50




11.6.1-35 SEMI (C3.2-92 )i
10 = 99.94
10° = 533
10° 10°
+ 10°® = 2 + (O+Ar) 10° = 5
10° = 1 PH; 10° = 10
(Hy) 10° = 500 (H,0) (viv) 10° = 4
(H,S) 10° = 1
(Ny) 10° = 10
11.6.1-36 SEMI (C3.44-91) )
(mol/mol) 10 = 99.8
(mol/mol) 10°® = 1012
(mol/mol) 10° (mol/mol) 10° =
co, 10° = 500 (H,0) (viv) 10 = 1
C,~C, 107 = 10 BF, 10° = 50
(Hy,) 10° = 50 (B4Hy) 10° = 300
(N,) 10° = 50 (BsHy) 10° = 30
(0,) 10° = 1 (BsHy) 10° = 20
11.6.1-37 SEMI (C3.51-95) )2
(mol/mol) 107 = 99.98
(mol/mol) 10° = 120
(mol/mol) 10° (mol/mol) 10° =
(N,) 10° = 5 cocl, 10° = 1
co, 10° = 2 SiH, 10° = 2
(Cl,) 10° = 10 Fe 10° = 0.5
(Hy) 10° = 100 Ni 10° = 0.5
[23]
11.6.1-38 11.6.1-39 11.6.1-40 Scott Metheson MG
11.6.1-38 [21]
Scott Metheson
viv. 102 = 99.947 99.9995
(N)) viv 10° = 10 2
(0,) viv 10° = 5 1
viv. 10 = 1 0.5
(coy viv 10° = ) 0.1
Co, viv 10° = 0.5
(Hy) (viv) 107 = 500 —




(H,0)(viv) 10 = 4 2
PH; (viv) 10° = 10 ‘ _
Scott Specialty Gases (Electronics Group).1991
Metheson Gases & Equipment.1993
116.1-39 MG 3.5N f21]
viv.  107? = 99.95
viv 10 = 20
viv 10 = 5
viv. 107 = 2
viv. 10° = 10
(viv) 107 = 50
(viv) 10 = 350
10° = 1
11.6.1-40 [21]
Scott Metheson
viv. 102 = 99.999 99.99
viv.  10° = 2 2
viv.  10° = 0.5 0.5
viv. 10 = 1 1
viv.  10° = 1 1
viv.  10° = 2 2
(viv) 107 = 50 50
(viv) 10° = 1 1
GegHg (Viv) 10°® = 1 —
Scott Specialty Gases (Electronics Group).1991
Metheson Gases & Equipment.1993
10° 107 11.6.1-41  11.6.1-42
11.6.1-43 11.6.1-44 [24]
11.6.1-41
% 10° 0, 10° N, 10°
H, 99.9999 <1 <1 <1 <-70
N, 99.9995 <5 <1 — <-70
0, 99.999 <10 — — <-70
Ar 99.9995 <5 <1 <1 <-70
— — — — <-70




I1.6.1-42

x10®
% 0, N, THC CO, H,0 Ar H, H,S
H, 99.9998 0.2 1 0.1 0.1 1 — — —
N, 99.999 1 — 0.2 0.2 1 — — —
0, 99.998 — 20 1 1 3 5 — —
Ar 99.999 1 — 0.2 0.2 1 — — —
He 99.9995 1 1 0.2 0.2 1 — — —
SiH, 99.999 0.5 5 0.2 — 1 — 5 —
PH; 99.999 1 3 3 — 2 — — —
x10°®
%
0, N, THC CO, H,0 Ar H, H,S
AsH, 99.999 1 5 0.5 2 2 — — —
H,Se 99.999 1 1 0.5 1 1 — — 0.5
NH; 99.9995 1 — 1 1 — — —
11.6.1-43
x10°
%
Ar CO, co H, CH, N, N,O 0, H,0
Ar 99.9995 — <05 <1 <2 <0.5 <3.0 <0.1 <1 <0.5 <0.5
H, 99.9995 5.0 <0.5 <1 — <05 <5.0 <0.1 <1 <1.0 <1
N, 99.9995 5.0 <0.5 <1 <2 <0.5 — <0.1 <1 <0.5 <0.5
0, 99.9995 5.0 <0.5 <1 — <05 | <150 | <0.1 — <0.5 <1
11.6.1-44
x10®
%
Ar H, N, 0, CO, CoHn H,0
Ar 99.9995 — — 2 1 — — 1 —
0, 99.9995 10 — 5 — 0.2 0.2 5 —
N, 99.9995 5 0.1 — 0.5 — 0.1 2 —
H, 99.9995 — — 2 1 — — 1 1

[25]

PN




3x10° -90 10*
10x10°®
Si02 = & Y
75%x10°®
1000x10°®
[26]
IC
11.6.1-45 750
I1.6.1-45
6N+ 6N 5N
H,0O 50x10°° 50x10°° >12x10°®
0, <2x10° 20x10°° _
25nm/ 13nm/ <4nm/
6N=99.9999%
5N=99.999%
12x10° 20x10°
2)(10_9 [24]
I1.6.1-46 I .6.1-47
[25]
1 .6.1-46
4~16K 32K 64K 256K 1M aAM 16M
-60 -65 -42 -76 -76 -90 <-90
11.6.1-47
4K 16K 64K 256K 1M AM
15)) 0.6~1 0.4~0.6 0.3~0.4 0.15~0.3 0.1~0.15 0.06~0.15
[1] 1999 2~3 1~9
[2] 1984. 3 .P.62~63
[3] 1985. 3 1
[4] 1987. 1 30
[5] 2002 457~458
[6] 2002 1~2 35
[7] 1982. 3 4~5

(8]

1994 1-2 92



[9] Scott Specialty Gases Electronics Group 1990

[10] GBI/T 16945-1997

[11] GB/T 16944-1997

[12] GB/T 14604-1993

[13] GBI/T 16943-1997

[14] GBI/T 16942-1997

[15] GB/T 15909-1995
[16] GB/T 14851-1993
[17] GB/T 18867-2002
[18] GB/T 14602-1993
[19] GB/T 14601-1993
[20] GB/T 18994-2003

[21] Semiconductor Equipments and Materials internation,Book of SEMI Standards,(0698),Gases
Volume .Mountain View (C.A):Semiconductor Equipments and Materials International,1998,191.

[22] 1999. 4 .20

[23] 2002 417

[24] 1985. 4  55-56

[25] 1985. 1 40

[26] 1985. 4 57

[27] . 1994 12 42

[28] . 1994 12 51



