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LiGHT ELEMENTS
Data from Bastin
{750 samples)

ALL ELEMEMNTS
Data from Heinrich
(1400 samples)
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PPC
o SHFLITERIF
o FOUES|E TRV

| |0 |Na |AI |Si |P |K |Ca |In |Pr |Hg |Tota|

1) Ortho 253 kcps 446 128 193 1275 107 |6.1 0.0 |62 1.7 127 101.7
2) Ortho 253 kcps — correct ElementlD [ 41.3 126 |89 | 27.2 7.5 10.0 87.4
3) Ortho 253 kcps — correct ElementID
_ 472 129 |10.1 |31.1 8.6 |00 100.0
— normalised
4) Ortho 253 kcps — Pile Up Corrected | 46.6 | 2.6 10.0 | 30.5 96 |0.2 99.4
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O Mg Al Si Ca Fe
Aztec 42.34 12.14 5.04 21.79 10.83 7.87
TRUE 43.69 11.6 491 21.16 10.89 7.75
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20KV FEtrtE, JEH—HLTHT
P.J.Statham, Microsc Microanal 15(Suppl 2), 2009, 528-529
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No normalisation used

95% results within +/-5%
Accuracy comparable to full
standards analysis at 20kV
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[ ] — S Kif & 11.77 0.27 46.30
i =N 7E < S Eﬁa Pb Mit 5 88.23 0.27 53.70

=8 100.00 100.00

Wl Wb % noim L ML AW 1) Sgmal
Element oM W%l [w%] ot %1 |
My 2.07 902.25 o4 .80 e. 9

S . 6.97 7.75 3%.20
S Pb 2w 89.84 100.00 100.00

EPMA 13.06 86.35

Aztec 5kV 11.8 88.2

Aztec 20kV 12.7 87.3

*** bkV 8.4 91.6

*xk 20kV 7.8 92.2
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B T R R T - -
S Pb N
EPMA 13.06 86.35 al,

AZt eC 5 kV 11 8 88 2 S&ERTIE] (#2) :22.00 Cnts 0.000 keV ZMI85: Octane Plus Det

Aztec 20kV 12.7 87.3

*** bkV 15.1 84.9

*xk 20kV 12.0 88.0
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3175 BT (BN), FRIBEERER AZtec Vs *

Blue=AZtec
Red =*** 60.0 %
AB (atom%) Sk | s
B =N(atom%)
A 57.0 - 58.0
55.8
- 54.0
p ’/——‘f’/s:o - 520
A 517 52.3
51.5 : | 0
- B 48.0
48.5 48.3 \'\.
a7.7
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44.2
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Counts Mapping
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AutoPhaseMap = HEE BE
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Phase Image 1

£
Both (%) &=
M 1S40 - Plagioclase (1) 1 SiAlO - Plagiodase 43.60 A57177
2 5iFe0 - Augite 30.87 323,695
3 5i0 - Quartz 9.18 96,308
4 SiKAIO - K feldsapr 7.05 73,941
3 FeTiO - limenite 118 12,333
6 FeO - Magnetite 1.01 10,636
7 FeSi0 - Hypersthene 1.78 18,655
8 CaPO - Apatite 0.22 2331
10 SiFeO - Biotite 0.68 7120
11 5iCa0 - Amphibole 0.22 2,302
12 SCufFe - Chalcopyrite 0.01 117

_|||||||||'|I|_|||||||||||||||||||||||||||||||

10 15 kev | 15 #r0 - Bﬂddﬂ'l}l‘l‘tﬂ 0.00 10
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SEM Type

Acquisition Time (s)

Acquisition Rate (cps)

Accelerating Voltage (kV)

Map resolution

No of pixels

Counts per pixel
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B Map Sum Spectrum
W Gun
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26000
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& 5 fr-10KV (Sr L-1.8066keV; Si K-1.7398keV)

Sr L series - ,‘:_ﬁutgj’haqemﬂp

Al B T3ty )
L EI .-‘f-.IFeI'-.-1n.I ‘Ir"? A
= : 100pm
{7) Phase Details
Phase*  Colar Fraction (%) Pixel Count

Al P L9450
Si 50 39,1491
AlFemn 13.3 104,255

STAISI 1 623
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SrAlSi | M sassi

Wt% o
Sr 440 1.0
Al 295 0.6
Si 265 0.7

| I
0 2 4 6 8 keV vy
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C K series Na K series Mg K series

Al K series Si K series S K series
.. -

Ca K series Ti K series Fe K series
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X-ray TruMap
MHamilE T EEEK
=, NSBRIFRE
=
KEZ X AHE
MHEmMITERE S,
H1F2Trumap
HmIREET70E, 1L

EE Z EMEBSDSY
i

Accelerating Voltage (kV)

Sample tilt (°)
Map resolution
No of pixels
Counts per pixel

Chamber pressure (Pa)
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AutoPhaseMap% &R

EDS Layered Image AutoPhaseMap

v} Phase Details

Phase ¥ Color Fraction (%) Pixel Count

1 FeTiO - ilmenite 221 13,074
2 SIAIO - plagioclase | 23.6 13,919
3 SiCaFeO - dinopyroxene 13.3 7,856
4 FeO - magnetite 20.2 11,936
5 FeSiMgO - olivine 85 5,014
6 SiFeO - amphibole 49 2,876
7 FeCS0 - iron sulfide 0.2 93
8 SiMgFeO - orthopyroxene 0.5 291
9 CFeQ - altered iron sulfide 1.3 796
10 CaSiCO - caldte 0.0 18
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EBSD VS AutoPhaseMap4 R

(%)

RERT 22.5 1FeTiO-SASkH 22.1
kA (EFKA) 24.3 2 SIAIO-FH A 23.6
fEA GEEAR) 13.2 _ 3 SiCaFeO-#1E A 13.3
MAERT 21.7 4 FeO-fiEkA 20.2
A GREmAa) 7.9 _ 5 FeSiMgO-##i A 8.5
NA (AINA) 5.3 6 SiFeO-iAA 4.9
Wicek (HiEska) 0.2 7 FeCSO-fi L gk 0.2

®AEA (AESA) 0.03 _ 8SiMgFeO-#51EHA  0.12
0 _ 9 CFeO-T I Hi L £k 1.3

F A 0.09 10 CaSiCO-Ff2A 0.03
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¥ & 9 Cu-Bi-Snf8 1%+

HmERABS TR, TIRREF

*inn%):rj&r%ddgﬂ—qﬁi*ﬂ*ﬂﬁlﬁ'ﬁm, MR, HE
BHREBHRAXER, THEFEALACu,SNnK CusSn:iE
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SmartMap Vs QuantMap

525 100%
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AutoPhaseMapZg & QXD

The Business of Science®

TE | BEFESt |
Cu 49 .89
SN 45,95
B 3.0
Sl 1.54
=25 100.00
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N < e S LS
M = 58 IR 2 [Z F/5k Ak 57 , , —
In-situ non-destructive analysis with excellent
lateral resolution

ot il ol Layer Composition (osar Th ke
' GOLD 64nm
e I _ ALUMINIUM OXIDE [FCEYY
FIA—1 s iR EE % SILICON SUBSTRATE

= 2R

Determine composition and thickness of layers in
a structure
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* LayerProbes # \ &8 FE IR F & H B X-rayfz 5

WTHR
= ﬁa\¢)¢$(<<1000nm)
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1 —2000nm
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LayerProbe Ellipsometry XRF FIB/TEM

Non-destructive Yes Yes Yes No

High spatial Yes No No Yes
resolution (>>1 micron) (>1 micron)
Rapid analysis Yes (60s) Yes Yes No (several
hours)
Cost Relatively Expensive Expensive Very expensive

inexpensive

@
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2541: PCB #fn — SiE &R ZRIEAULNI

LayerProbe X XRF HIEEN S &

LayerProbe XRF - Thickness
Thickness (nm) Density (gcm-3) (nm)
Au 54.6 £ 0.7 19.3 61 £ 25
Ni 123.5 £ 0.7 8.9 141 * 25

~ P [ e e =

15 R, -_—
_:. 12 ‘-I ve

; 1187 nm L Te ]

' :
- ..
: 1{25[’[['[1 ’ ¢ .

L
~ e ™ & '~-’i9 & r ' _—J""ﬁ
-'T'W'T'- -
A
2 \
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LR
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Analysis Lines

Element

X-ray line
K series
K series
K series
L series
K series
L series
K series
L series

L series

Selected

CONFIDENTIAL

281nm Sigsy Ngsy

500nm  Sigzz Oger 786nm  Gegag Sigys

Substrate Si Substrate Si
Atomic Fraction Atomic Fraction
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S reremMt Cu,Ni, O, oxide

300 +
42 X 36 mm " 200300
L 200 + ® 100-200
208 EDS spectrums -
100

HE/: BRIF. o T i
# Fi LayerProbeifl5 : #4&F e L
B K& CuNi,O, {5 }ﬁﬁj\

-/C;XNin)Z\

© Oxfor

" 20-25
. - ®15-20
TiO, ®10-15
m u5-10
TCO (Sn0,) 805
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PCBH, B% R X-ray Maps

Ti Layer /Al Layer/SiO2 -

Electron Image 1
Time : ~ 2 hours

SiKa1

L
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3800 spectra

Current Site Data Tree
a4 €¥ site of Interest 1
¥~ Bectron Image 1
4 ™ MapDatal
p EDS Data
L} sum Spectrum
S[1,1)
S(21)
5(3.1)
Si4,1)
S(5.1)
Si6,1)
S[7.1)
S(8,1)
5(8,1)
S{10,1)
S{111)
5Si12,1)
S[13.1)
S[14.1)
S{15,1)
S[16,1)
L 5171

38001MMiE[E]

@
© Oxford Instruments 2016 CONFIDENTIAL




The Business of Science®

-0
© Oxford Instruments 2016 CONFIDENTIAL Page 67




OXFORD

INSTRUMENTS

The Business of Science®

Al Layer — 3D Surface Plot (ImageJ)

0-@-
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AZtecLAM RILAEFEANTL T, BaiBashiEme, RS0
R T8 AEINEDS X EBSDE &

HEARNERAT X FIRITR G B
HEEERN, BRNFESTHENER RTRD
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2% — )X M SR EE 1500 #1117
 EDS g{ EBSD maps 73 ##Z4k x 4k
* EDSKEBSDZAHRT 77 ##%2k x 2k

o REXEHIE (5124 x 10° HIE )
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8 5 B X 13 E X ThaE

AZtecLAM SZIN# 3% B shXS 550 BE
S RSk R B
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X FEFFIXTFF
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EDEFER AT AR, AT ABRTIOA, LB AT i
FERMERBETROEN, T AT TET
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NiESEESE
4 x 150mm? X-MaxN

18014 {115
#r H41<100nm; #r H49>10pm
BEZKRARTEREXFTHD

BEGRIUE T AL B K, RIETARIE
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With AutoLock

Rt T RIEBREIERENBRRAL R

=& Noth, ARRE
TUT%#*inn/m@Hrﬂ
P SCRT AR IE

%‘l’i‘fTH’ﬁnn?E{ F iR
IEFI# S EBRIE Lye:rédl o T

With AutoLock
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WA

o SIAEIRE “Reference Image”

o PDHBETEAHEIRE “Tracking Image”, 5 ®IHY “Reference Image “Et
RIEREEB T EFMEE

* AZteciRIBEKUEIFEBRFR

* AZtecEFNRIEZHHITEZE AR “Tracking Image”HIR & [8]fE

<« Tracking
Drift \ N /mage

direction

{

/1

L .
Reference image
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AR

ST FIEET, KFiiEkEREMIE “Reference Images”
AMNEGRH#ITHER, HEEBHEMRE
AZtecxXt A BE B2 2 e N 1E L2 BB F SR AR 1E

Reference
Images

direction

Predicted
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