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UPW ≥18.2 MΩ.cm

TMAH Tamapure

TE

NP 5% TMAH

100,000 /mL 30 50 100

nm PerkinElmer Inc.

0.25 0.5 1 ppb

TE

0.25 0.5 1 ppb Si

1 5 10 ppb TE 5.24%

NP 50 nm

PerkinElmer Inc. 100 nm 200 nm Si

nanoComposix Inc.

30 nm 60 nm nanoComposix

Inc.

TMAH 5%

300,000 /mL

NP

5% TMAH

SP-ICP-MS NexION 5000 ICP-MS

PerkinElmer Inc. Syngistix Nano
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Si 28

Si 1000 W

25 μs
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Ga
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2. 

1. NexION ICP-MS

3. 5% TMAH

LOD = AND = 

Q1 Q3
s mL/min

AFT RPq

Si MS/MS 27.98 27.98 - 25 1.9 75 0.5

Ga MS/MS 68.93 68.93 50 0.5 125 0.45

Fe MS/MS 55.93 55.93 50 0.5 125 0.45

Cr MS/MS 51.94 51.94 50 0.5 125 0.45

Al MS/MS 26.98 26.98 50 0.5 125 0.45

Ag Q3 - 106.91 50 - - 0.25

Ce Q3 - 139.91 50 - - 0.25

/ /

NexION 5000 ICP-MS

MEINHARD® Concentric

Baffled Cyclonic

2 mm

W
1600 1000

L/min 15

L/min 1.2

L/min 1.0

mL/min
0.354

TE 5.24%

nm nm
% < 100 nm

/mL
ppb

LOD

nm

Al 60.7 52 83.4 2 324 < LOD 13

Ag 12.9 12.3 100 13 728 < LOD 7

Ce 15.4 16.3 100 3. 189 < LOD 7

Cr 21 20 100 13 701 < LOD 8

Fe 35.3 30 100 9 485 < LOD 7

Ga ND ND ND ND ND ND 8

SiO2 187 143 80.5 4 216 0.29 18
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1. 5% TMAH MSA
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2. 5% TMAH TMAH

4. 5% TMAH SP-ICP-MS
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5% TMAH

TMAH 5% TMAH

100 nm 200 nm SiO2 nanoComposix Inc.

30 nm 60 nm Ag nanoComposix Inc. 50 nm

Au PerkinElmer Inc.

2

5% TMAH

4

nm
/mL

nm
% < 100 nm

LOD

nm /mL
ppb

Si 28 / 28

TMAH 145.9 24 19 4423 0.06

Si 100 nm 101 (  4) 25000 100 57.1 19 26113 1.28

Si 200 nm 193 (  14) 100000 188.9 2.2 19 105687 0.78

Ag - / 107

TMAH 10.9 100 7 1318 0.03

Ag 30 nm 29 (  3) 100000 26.7 100 7 107722 0.03

Ag 60 nm 60 (  7) 25000 53 100 7 22626 0.03

Au - / 197
TMAH 24.3 100 9 128 < LOD

Au 50 nm 49.6 (  2.1) 100000 49.7 100 9 96160 < LOD

SiO2

nm

Ag

nm

Au

nm

SiO2 100 nm

nm

Ag 30 nm

nm

Au 50 nm

nm

SiO2 200 nm

nm

Ag 60 nm

nm
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TMAH

5% Al

Si Fe

5% TMAH
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nm nm nm
% < 100 nm

/mL
ppb

LOD

nm

10 146 173.6 176 14.3 3.5 1886.5 21.81 308.73 26

100 60 80 65 79.7 70 377367 3.24 50.42 14

200 51 94.95 71 69.45 30 323457 1.66 50.57 13
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6. TMAH

1. Min-Ho Rim, Emil Agocs, Ronald Dixson, Prem Kavuri, 

András E. Vladár and Ravi Kiran Attota; Detecting 

nanoscale contamination in semiconductor fabrication 

using through- focus scanning optical microscopy; J Vac 

Sci Technol B Nanotechnol Microelectron, 2020; 38(5).

2. Kenneth Ong; Determination of Impurities in 

Semiconductor- Grade TMAH with the NexION 300S/350S 

ICP-MS; PerkinElmer Application Note.

SP-ICP-MS

PerkinElmer NexION ICP-MS

UCT AFT RPq

NexION 5000 ICP-MS

MS/MS

100%

Fe DL

amu 56 ArO+

NP

NexION 5000 ICP-MS

TMAH NP

MSA Si

Ag Si Au TMAH

nm nm nm

% < 100 

nm
/mL

ppb

LOD

nm

Al 100 60 80 65 79.7 70 377367 3.24 50.4 14

Ag 10 22.5 27.3 24.5 100 197 106202 0.135 0.115 7

Ce 10 15 18.9 17.5 100 89 47710 0.01 0.01 7

Cr 100 20 22.7 21.5 100 17 91646 0.145 0.905 8

Fe 100 27 32.7 32 100 24 126688 0.25 0.41 7

Ga 10 22.5 27.4 25 100 19 10243 0.42 0.31 8

Si 200 120.5 188.4 146 7 18 188683 19.9 1741 21.5
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