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What should we do?

Choice of Analytical Method

- Definition of the Problem \
initi \:.‘&’%
- Investigating the Literature \Q\y“fi
- Choosing or Devising a Method 3

- Testing the Procedure

8an be followed.

In terms of Precision In terms of ACccuracy

o Analysis of Standard Samples :
o Independent Analysis
S5
QO o
0 0




Progressive Trend of Semiconductor Industry

RENEREERLD
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Process

| 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 |
<1

Ultrapure Water for Manufactu

total organic carbon (TOC) (ppb) 1 1 <1 <1 <1 <1

particle (critical dimension) (mL-") <02 <02 <02 <02 <02 <02 <02

cation, anion and metal ions (ppt, each) <20 <20 <20 10 10 10 10
Chemicals (Liquid

mmmmmm

particle (critical dimension) (mL-") <10 =10 <10 <10 <1 <1

Hz02, HF, NH:OH: Cu, Fe (ppt, each) <150 <135 <110 <100 <90 <50 <50

ccation, anion and metal ions (ppt, each) <10 <10 <10 <5 <5 <5 <1

total organic carbon (TOC) of HF (ppb) <30 =30 <25 <20 <15 <10 <10

HCI, H,80,: all impurities (ppt) <1000 <1000 <1000 <1000 <1000 <1000 <1000

Because Any Impurities Present in Chemicals may
contaminate surfaces and directly affect the
performance and yield of the final product, ...

Alkali Metals & Alkaline Earth Metals

(e.g., Li, Na, K, Ca, Mg, Ba andso on) - Increase of leakage current

Transition Metals & Heavy Metals
(e.g., Fe, Cr, Ni, Cu, Au, Mn, Pb and se - Decrease ofthe lifetime of carriers
on)

Doping Metals

(e.0. B, Al P, As, S, Si andso on) - Characteristics drift of components

Smaller and higher density device
architecture requires Higher  Purity
Chemicals and Materials.

- . = e
== @
Chemicals for Ultratrace Analysis & -~ :a
— -
Class spec container |  Chemical Name |Class Level| Concentration | Standard packing
DE!‘7§H.)&’ Sﬁﬁ T — Sulfuric Acid H2S04 96% 750g/Btl
Pt i Niric acid HNO3 5% S60g/5H
o s Ca Soomypea |Pudrofuorc acd HF 15% 5000/BH
?ﬁ!?ﬂﬂzl‘i;ml‘i:ﬁiﬁlﬂi% A Hydrogen Peroxide H202 31% 580g/8tl
)RR RSS2 o 50 [Ammonium hydroxide | NHAOH 29% 4509/8tl
Ultra Pure Water H20 - 500g/Btl
DEETENRTE Sﬂi <59p& L3EREE Sulfuric Acid H2504 96% 750g/Btl
ERaRAI Mg - Ni - Nitric acid HNO3 69% 560g/Btl
= -+ o
o |ba e e numnes  |soomypra [Pidefboric acd HE 9% 500g/BH
i = Fydrogen Perovide H202 3% 5800/Bt1
i HCl 36% 5009/t]
Pul'"y 2578 [Ammonium hydroxide | NHAOH 9% 2500/6t]
Sulfuric Acid H2504 96% 750g/Btl
e Nitric acid HNO3 69% 560g/Bt|
1) wE47E! lm:‘f?vm rofluoric ach
2 mEnEzR E - A5 E5E - S=ER HY: & da HE 0% 5009/5“‘
Ee | 500mi/PFA [Hydrogen Peroxide H202 31% 580g/BH
Fydrochloric Acd 5] %% 500g/5H
|Ammonium hydroxide | NHAOH 29% 4505/5{\
Phosphoric acid H3PO4 86% 750g/8tl
Sulfuric Acid H2504 96% 18t
i e S HNO3 69% 1LIB|;
12 EERETR FH R HS - PRER HF 49% 1L/t
B3 |RoHsanam ALHDPE B drogen Peroxide H202 31% 1L/Bt
i Hal 36% 10/
[Armmonium hydroxide | NHAOH 29% 1L

RASEZIREIRAZ RS

HiE AR EAKSIES R RERERTE
hﬁ BRESSERBME RO BN GMNEE - &
{GE538 5] {F 75 58 11 75 68 8 AOBZ AR BIZE B KA -

5 EHREEPTANIIN -

[ tem | specification | Resultsfrom COA | Results from ITRI(n=3)

Na 0.01% max. 0.01% max. 0.00057 + 0.000009%

K 0.01% max. 0.01% max. 0.00543 + 0.0002%

Cu  2mgL" max. 2mg L7 max. <2mglL’

Mg 0.01% max. 0.005% 00074 + 0.0001%

Sr 0.01% max. 0.007% 00091 % 0.0003%

Ba 0.006% max. 0.006% max. 0.0001 + 0.000008%

Pb  5mgL"max. 5mg L max. <5mglL?! i \]
As 1 mg L max. 1mgL" max. <1mgL? !

Fe  2mgL"max. 2mg L max. <2mglL’ =

AR BN Wi B RS - /

- Calibration (#ZXIE) determines the relationship between the
analytical response and the analyte concentration.

- Usually this is determined by the use of (chemical) standards.

Signal Intensity H Standardx 5 E Sample x 1

5

External-Standard Calibration

1 2 7?7 3 4 5
Concentration




Tools for Atomic Analysis

Sy

- Combustion-Tube Methods

>> Elements susceptible to this type of treatment are C, H, O, N, S, and the halogens.
The volatile products of pyrolysis can also be determined by MS/GC.

>> Automated combustion-tube analyzers are now available for the determination of
C/H/N or C/H/O in a single sample.

>> The apparatus requires essentially no attention by the operator, and the analysis is
complete in less than 15 min

HORIBA

N/O
clS H

o) SignalIntensity i Standard H Sample %
o
..'C.. (Standard + Sample) x 5
g 5 __________________ n=>: .osts-that :lrri‘wn to three

‘§ ICP-OES tical atomic instruments
c o rift that can be as high as
o (2] hour.
:.E 4| --- - - - - - - --- g of interference effects
5=} 8
3 2

o
I B[ 5 ICP-MS
= = - Detection limits that are, for many elements, as great as
© 2 three orders of magnitude better than optical methods.
-g N - Remarkably simple spectra that are usually unique and
© often easily interpretable.
5 1( - The ability to measure atomic isotopic ratios.

Lt

| W - "
?2 240 7+1 742 743 ?+4 Elements analyzed at the same time
Concentration
High-temperature ignition in air or High-temperature ignition in air or
oxygen... oxygen...

FAST

simultaneous CNS-IRMS analysis
in 9 minutes

f\) ALLROUNDER
~ elementar

EXCELLENCE IN ELEMENTS

IRMS elemental analyzer
from ultra-micro to semi-macro

FLEXIBLE

analysis of 1 mg
up to 1 g sample weight

https://iwww.youtube.com/watch?v=Qfhu4SshuHo

P AT I ENTS

/// MILESTONE
/ H E L P I N G

Good Better Best

IR sensor with

{uRsensor | fiber-optic probe iWave

NILESTONE saeyTEMP ST APPROACH AFRARED APPROACH

a

0 0.1

AUTOMATED Microwave Digestion System

= i

Xl

https://www.youtube.com/watch?v=ZILxMnnjTjw
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Milestone Ethos Up Microwave Digestion System
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Thermo DXR3 Raman Microscope (Coming soon)
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