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External mounting of the:
sample

Primary vacuum (dc
pumping) |
Fast sputtering rate
(1-5 pm/mn)
Measure all elements
(including H, O, N, CI, C
and F)

Conductive and non
conductive Iayer
Ease of use
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Practical benefits of recens
advances in theory and prae

Understanding the GD RF plasma.
>> Running efficiently large samples.
Development of a pulse RF source.
>>Applications to fragile materials.

Emphasis on accessories
>> Application to small and/or odd samples (tubes etc) y

New ideas and approches in Quantification.
>> [mprovements of CDP for ultra thin layers
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Modelling the RF source in GDOES
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An equivalent model of an asymmetric radiofrequency (RF) powered glow discharge (GD) plasma is combined =
with an equivalent circuit of the stray cell capacitance, coaxial cable connection, matching box and power p u bl IS h ed
generator needed to drive it, to provide an electrical model of the impedance-matched RF source commonly

used in GDOES. Component values in the matching circuit are determined in situ using procedures provided. (J A AS 2003 4 8
The resulting model is then used to calculate plasma resistances based on the matching box settings. As a test

of the model, these plasma resistances are then used as emission yield corrections in a multi-matrix calibration, . =y
and compared with the more familiar V¢ corrections. S p e C I al e d Itl 0 n

on GD)

the matching circuit. How this could be achieved is illustrated
in Fig. 1. An RF generator is normally designed to deliver
Emission vield plays a key role in quantification scheme~. in power into a 50 € load. but the RF source impedance varies
glow discharge optical emission spectroscopy (G with the carrier gas pressure, the nature of the sample surface
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Achievements and practicas
benefits of the work

The RF circuitry is fully described

Changes in impedance are understooc
can be either monitored and/or minimized

This approach is validated by the
characterisation of the RF plasma

Benefits are the improvement of the lar
design and of the quantification.
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L_arge sample e
compartment

«Centrelite for precise
positionning

Samples over 50cm In
diameter

|_arge wafers

~
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Modelisation of the
lamp

‘Generator  MatchingBox  Load  Source

JY Horiba patent for
large wafers analysis

No signal variation

due to sample
Software screen for the positionning

analysis of wafers
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o Table 1 rf- GDOES results for B in BSG

- Ratio

~ Slot TMB GDOES Center/

_ Center Edge Average Edge

o Mean sSD RSD Mean sSD RSD Mean SD

- 1 85| 12.67 0.15 1.17 | 11.85 0.24 2.05| 12.26 0.20 1.07

: 2 85| 1213 0.09 0.75| 11.92 0.11 0.96 | 12.02 0.10 1.02

N 3135 | 18.27 0.31 1.67 | 17.40 0.45 2.61 | 17.83 0.39 1.05

- 4135 | 17.85 0.26 1.46 | 17.28 0.04 0.26 | 17.57 0.19 1.03

- 5100| 15.40 0.07 043 | 15.24 0.30 1.98 15.32 0.22 1.01

- 6 100 | 15.27 0.22 1.44 | 1427 0.22 1.57 | 14.77 0.22 1.07

= mean= 1.15 1.57 1.04 |
- :
= = Ell :—;l | _'I
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2) Development of a pulSess
source

 RF can analyze conductors and non conc

 Non conductors have a poor thet

« Risks of overheating and cracks of some materi
when RF is continuously applied

L)
-

 Pulsed RF extends the range of applications 1
thermal sensitive materials =

\ W W\ fL
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Effect of the thermal constrainig
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JY new RF source

e Can operate in normal mode and ir
mode. " '

* All modes are computer controlled
e Simple method parameters to select

Benefits : extended ranges of applicatic y
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Pulsing: Coated glass

| =l Hlore the firtiire
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reflection coat
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rubber on stainleSSiSEs
Normal RF

200 400 600 300 1000 1200 1400 1600

Intensities (a.u.) versus time

Fe and Cr signals are recorded from the beginning
Indicating that the outer layers are melted

EXxplore the future
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Same Sample : rubber o
stainless steel. Pulsed B
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Low melting point layers

—nJa0
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Thin coatings on fragile glasSSss
with pulsed RE

Recent application done at ITU. Paper will be
presented

Fyvnlore the fiitire
(Plore tne Tuture
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Thin coatings on fragile glasSss
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3) Small samples

Click on two bounds. (Right click to exit)

Cr 425 — Fe 286
—Cr475
—B 250
ST Zn/Fe_h )
U —Cr 425
—Fe 386
4] — B 250
8
4 mm
7] —n1 395
clazs
B
3 o0 Fg 305
4]
3
2||
1]
‘ / | 395
0 . . :
0 10 20 30 40 &0 &0 70 B0 90 100 110 s
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Odd shape samples

2 mm spots

Special sample holder

o F AT o -
r 3 F o . 5

- I‘ FES
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CDP : the quantification il

Calibration curves

Sum of ccq gives q
Calculation of cc

Estimation of density

o
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Layer mode 3D display Ot

% Date/Time 200209/05 12:54:39
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|SO TC201 SC8.
First norm published : Introduction to use
«Second norm finished : Zn coatings

e Start of a new work on thin oxides on
metals

e
urface and "
nterface

« Special edition of Surface and Interface nalysis

Analysis (Vol 45, 7) based on papers :
presented at the first international symposium
on GD-OES for Surface Analysis
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2 ensayos realizados sobre la misma muestra

Cr425(1) Fe 372(1)
N 149(1) Ti365(1)
Cr425(2) Fe 372(2)
N 149(2) Ti365(2)

10 15
Profundidad (pm)

HORIBAGROUP
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Zn Monolayer on Ni

* NI:. substrate, electropolished

purity |
e Zn: single atomic layer
— deposited electrochemically
— under potential deposition (UPD) metl '
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intensity / a.u.

Surface analysis — by GDS

ey Zn mono-layer on Ni
Ny

~ \ =

= ,‘; 0.01sx50 ~ 0.5 NM resolution
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Conclusions

 Recent advances in
theory and practice
extend the range of RF
GD-OES applications :

 Analysis of large samples

 Fragile samples in pulse
mode

« Odd shape samples

« Layer mode offers

~ simplified accurate CDP

ull
H ]
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