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XRF Analysis & Application

What is XRF ?

% XRF(X-ray Fluorescence Spectroscopy)
— Emission of characteristic fluorescence

>> Qualitative and Quantitative analysis
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XRF Analysis & Application

X-ray Fluorescence Generation

Step 1:

Ejected K-shell electron Incident radiation from
¢ primary x-ray source

1000
900

M-shell electron
flsvacny @&

Mn-Ka

800
700

K, x-ray emitted {
>
>600

Step 2b:

£500
3
K, x-ray emitted 400

Mn-Kg

Step 2a: 300
- 200

IIIHITIII]TITTIIITT[]III]TTTIIIHT[IIIIWTH

(orbits) @ —
100

TTTT

-

PR | i PR " il N T
0 5600 5800 6000 6200 6400 6600 6800
Energy [eV]

w
Y
(=]

( [3=] ojo|oj A ISP Co., Ltd

b www.ispXRF.com



XRF Analysis & Application

Kind of XRF
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Key Component : X-ray Tube
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Key Component : X-ray Detector

S5Fe
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Key Component : X-ray Optics
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Advantage and Dis—Advantage of XRF Analysis
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XRF Application
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Spectrum
Analysis
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What is XRF Spectrum
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Consideration of Spectrum Processing

o Artifact Peaks
— Escape peaks, Sum (Pile-Up) peaks
— Detector/window absorption/fluorescence

« Background removal

Log scale
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Consideration of Spectrum Processing

« Spectrum de-convolution (peak fitting)
— Simple integration — w/ or w/o overlap

— Theoretical vs. Reference peak models
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Quantification
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Model

Bulk Layer
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Consideration of Quantification

« Matrix Effect(Absorption & Enhance)

Self-absorption (linear for thin layer case)
Layer absorption (has also to be considered for thin layers case)

Enhancement (negligible for thin layer case)
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Consideration of Quantification(Bulk)

« Normalize 100% for observed Fluorescence peak

- X-source Excitation condition(need reference model)
- Geometry(Incident Angle, Scatter Angel, Solid Angle, Filter. . )

- Detector Parameter(Window, Thickness(Efficiency, layer...),
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Consideration of Quantification(Single Layer)

- Fluorescence mode Calibration

- Absorption mode Calibration
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Consideration of Quantification(Multi Layer)

« Top Layer have to Calibrated

Counts

- Consider Absorption and Enhance

- Layer Composition(Multi Element),
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In-Line Application
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Key Issue for In-Line XRF

« Short Measuring Time

« Full Automation of Sample Handling
« Automatic Alignment

 Recipe based Measurement

« MES/LMS Interface

 Process Control with Production Line

Semiconductor Solution
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PCB Application

<5 Sec / Point

Max Loading 800 x 600

Box Loading

Auto Mated Sample Handling
MES Interfaced
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Liquid Solution In-Line
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Semiconductor

XRF application: 49-point wafer map

Ni thickness (A) by XRF
751932,08 Ni:Pt (5 2t.%) 49t mep

2015 APS Four Corners Section Meeting, Tempe, AZ; 10M16/2015
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About ISP
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ISP is

( Leading Table Top and In-Line XRF Application '

Innovative

Solution
Provider
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History
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In-Line Application

4 PCB In-Line

¢ Wafer In-Line

L 2 Regl to Reel
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