Energy Dispersive Spectrometer ( X-rays)
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AES Surface Analysis Li—LJ 0.1~ 1 atha S —alA < 10nm i
& Depth Profile Chermical SEMISAM
hinding
APS Surface Analysis Li—L 0.1~ 1ath S~T5 A < 10um Y
& Depth Profile Chemical ¥ES
SEM Image & Elemental E-U 0.1~ 1ath 1~5um <1nm ¥
fEDS Microanalysis (EDS) (EDS) Y
FIB iCross / thin section, 1C — — 200 A < Hnm Y
Design, Modification
HRD Phase |dentification < 5% = 600 A Smm
TARF Metal Contamination S-U 10E9 ~ E11 nm 10mm g
on Si wafer at‘cm?
RES Quantitative Thin LI~U 10-1-001- 20 ~5004 2mm Y
Film Composition 0.001 at% (£
& Thickness 20,70)
SIS Ciopant & Impurity H-U 10E12 ~ E16 50~ 300 A < 5004, e
Depth Profile, atfcma
Surface, Micro-analysis (ppm~ pph)
SPM Surface Imagine 014 < 104, Y
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Classification of elemental analyzer

EPMA

1ppt Tpph 1ppm 0. 1% 100%

Measurement range
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What can you do with EDX analysis

®  Qualitative analysis

* Range : ;Be~,U

@ Quantitative analysis

* Quantitative analysis by XPP

 Na or more : 0.2~03wt% C : about 1wt%

& Mapping (DBC)

* Multi-element simultaneous mapping

* Line analysis

* Phase analysis

\ @ Particle analysis by elements
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Pre-treatment sample
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~ x x
Fixation of a sample (powder)

Sample holder Carbon product (For observation; Aluminum
product)

The charge of sample fixed material  Carbon tape

____ Carbon paste Silver past_'_E___-_-_-__:f'

e

For conductive processing

(D The spatter method

It observes and
analyzes in the state.

Excessive powder 1s
blown away by blower

(2)The pressing method
. . ¢ -. ' ,_
It is suitable for the L,
quantitative analysis. — -

Press machine

Excessive powder
fails to be struck.
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Fastening sample (massiveness sample)

Sample holder  carbon O

stuck material  carbon tape £\

(DStuck as it 1s

(EDFFEWE. 57 6 :
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@buried in resin HEIEETS
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(suitable for quantitative analysis|— Ak C QA HBERECH
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Conductive processing of a sample

1. A sample with conductivity

Especially this sample does not need a pretreatment.

However, it 1s required between a sample and a sample holder to give
conductivity at a carbon tape or carbon paste..

2. A sample without conductivity

Carbon coating 1s performed to this in principle.

Gold and platinum coating are performed to this by the case.

o _/
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Influence which the composition element of materials 2196—6812—6/40

and the accelerating voltage has on the analysis depih

Although EDX analysis 15 called surface analysis, the X ray information 1n several micrometers depth
1s acquired on the average.

Deeper X ray information 1s acquired so that accelerating voltage 1s lugh, and. so that the average
atomic number of a sample becomes low .
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Coating

2196—6812—19/40

Au./ Pt

Good

Image
quality

X rays with small
energy are absorbed

S
in the coating layer

There are

overlap peak

Neo Good

As for X rays of all
energy, absorption in
the coating layer is
little
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[ QPP NS T

Carbon, Gold, platinum Coating

2196 —6812—18/40

In general, when you observe SEM image ,you coat sample with Au,Pr.

But vou analyze element.

(DCharacteristic X-ray generated from light elements absorbed by coating layer.

@ P(phosphorus)and Sulfur peak overlap Gold,Platinum peak.

. I

Carbon Coating |
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2186 —6812—20/4

Charge UP

Analysis : Not charge UP !!!

Sl - A IERBE © 15kV

* Read : Charge UP
s Vel low: Good

L i
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Principle of EDX
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Generation of X-ray

Incident electron

Back scatrered electron

Characteristic X —ray
) il
p Secondary electror

e
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Spectr ome tAXcrronN BEAM

Cathodoluminescence
(Visible light)

Characteristic
X-rays

Specimen
Current

Secondary
Electrons

Backscatter
Electrons

Transmitted Electron

N
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O 174 X -5 (Characteristic X-rays)
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M /Q ®
’ o/ L “ Cu-K a line
& 8.046key

e
b/

K Cu (29) atom (EF) /
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Spectrometer
O Line
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K K line energy production /
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