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High-Sensitivity Inorganic Trace Analysis in Semiconductor Materials
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This paper introduces inorganic trace analysis methods for recent semiconductor materials using chemical techniques.  Trace
impurities are considered to influence yield and reliability in semiconductor materials and devices.  Recently, such components
have become more complex and diverse, so that new methods for their analysis are required.

We have developed several novel trace analysis methods for semiconductor materials that are necessary for ULSI development.
These include depth analysis with vapor phase decomposition, a high-quality fluororesin vessel and associated analysis methods,
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high-sensitivity metal measurement methods, dopant analysis methods, and ion analysis methods.
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Influence of impurities on device

ooooo oooooo

Oooo0000NadKOd ooooooo

00000Fed Cull ZnO pnO0O000D00O0

000 OMoOWO ooooooooo

3000 OBOAIO pOoono

vOoOoO OpOAsO n0000

00000 oudThD ooooooono

000000 OFOCIOso.0 ooooooooon

ooooo o00o0000000o

000000 Vol.O No.[OOTTIO



1018 |~

1012

101

000000000 atoms/emsd O

1010

| | |
100 o500 00O [ifdoa
oooo0oO0o00pmadO

gbooObrRAMOOOOOOOOOOOOOOOOOODOOOODOO
ooooooooooooooooOoOoOoOOOOOOOOOO

Relationship between design rule and wafer cleanness

obooooooboooobobobooooboooooboon
oooooooobOooOoobOooboobooooooooon
ooboooooooooooooooo
ooboooooboobooboooboooooboogon
obooboooobooobooboooobooobooboboo
oooboooboooobooobboboOoboooooDoon
ooooooboboooocobbooooooonooooooo
ooboooboooboooboooboboooboooooooDo
ooo0ooOooobooooobooooooOoboooooo
oboooobooooOOoobooooooooboooDbOoon
oooooooooooooo

21 0OOO0OO0OOO
cboooodoooodoooooooobooooooon
oooooobooooboboboooooboooooon
oooooooooobooboooobooooooboooon
uobooboobooooobooobboooboooooon
oooooooooOooDoO0oooOOoobDobooooDo
gooboboobobooboooooooooooooooooo
uoobobooooobooboooboboooooooon
obooooobooooobooboooboooboboonoon
oboobbomoboohooboooooooboooooon
ooooooooooooooobooooo
cbooboobooooooobooobooobooooooon
gbobooooooobooooooooooooooo
obooooooooooooooboooooocoooooo
gobooobooooooooooooboooobooon
boboobobobobooocobooooooooooon
oboobooooobooboooooobooooooon
oooooooon

22 0OO0O0OO0OO
cbhOooooobOoooooooooboooooo

goobooooooobboooDo

b booobbooooboo PTFEOOOODD

goboooobooooubbobobooboobbboobooon
PTFELU DU UOUODDODDOODDODDOODLOOODO
ggboooooobboooooboobbooobogoo
ggobbooobboobooobooobbobboo
gogogopPTFEODODOODODODDODODOODDOOOOOO
gopooooobooboobbbbobbobobobboooo
goodobobobobobbboooooobooboboboo
ggoboooobobobbobooboobbobooo
oooooooO™m

goooooooooooboooooooa
Comparison of elution impurities due to fluororesin difference

00 PTFE 0000 ng/20m OO0

ooo 1000 2000 soono

Fe 4.7 8.9 <0.02

Cr 0.4 <0.02 <0.02
o000 PTFE 0000 ng/20m OO0

ooo 1000 2000 8oono

Fe <0.02 <0.02 <0.02

Cr <0.02 <0.02 <0.02
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Fluororesin decomposition system
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Spectrum profile by high-resolution inductively coupled plasma mass
spectrometry
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Depth profiling of As in Si wafer
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Analytical results for ion component in organic material
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High-temperature extraction vessel
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Analytical results for ion component on LSI insulation sheet
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