i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

Iron (Fe): Fe(2p3) & Fe(2pl), BE Cu(2p3)= 932.65eV System Name: Xl ASCII
0.05 eV/step, Sum of 20 repetitive etch/scans Pass Energy: 14.28 eV
Charge Bias: 0.0 (0.0) eV
Counts Wed Feb 09 19:05:01 1994
8500 BE (eV) FWHM Peak Area Rel %
A 706.70 eV 0.77 eV 574.048 cts 36.9%
| — B 707.49eV 0.85eV 287.746 cts 18.5%
7500— C 708.36eV 1.01eV 118.804cts 7.6%
| —— D 709.54eV 1.23eV 61.0419 cts 3.9%
— E 711.29eV 1.63eV 27.1474cts 1.7%
6500-—— F 719.87 eV 1.39 eV 355.578 cts 22.8%
L —— G 721.20eV 1.29 eV 103.286 cts 6.6%
— H 72257eV 0.95eV 249139 cts 1.6%
5500— |

723.87 eV 0.47 eV 4.16689 cts 0.3%
—Baseline: 726.90to 703.15eV

45007Chi square: 3.80728 ""‘
3500:
25001
1500:

500:

. 7&6 72‘0 7‘14 7(58 762
Binding Energy, eV
Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

Iron (Fe): Fe(2p3) & Fe(2pl), BE Cu(2p3)= 932.65eV System Name: Xl ASCII
0.05 eV/step, Sum of 20 repetitive etch/scans Pass Energy: 14.28 eV
Charge Bias: 0.0 (0.0) eV
Counts Wed Feb 09 19:05:01 1994
8500—
7500—
6500—
5500—
4500—
3500—
2500 e
1500—
500—
C \ \ \ \ \
726 720 714 708 702
Binding Energy, eV
Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



X SpecMaster

Cobalt: Co(2p3) & Co(2pl), BE Cu(2p3)= 932.74 eV
0.05 eV/step, Sum of 15 repetitive etch/scans

The Digital XPS Database with
40,000+ Monochromatic Spectra

System Name: Xl ASCII
Pass Energy: 29.70 eV
Charge Bias: 0.0 (0.0) eV

Counts Tue Feb 08 19:32:14 1994
100000 BE (eV) FWHM Peak Area Rel %
A 778.24eV 0.86eV 13346 cts 41.1%

— B 779.03eV 1.43eV 5788.63 cts 17.8%
90000~ C 780.57 eV 5.66 eV 13335.8cts 41.1%

—— D 775.50eV 0.10 eV 10.5047 cts 0.0%
80000-Baseline: 788.45to 773.00 eV

Chi square: 8.07218
70000
60000
50000~
40000~
30000~
20000~
10000—

07
| | | | |
788 784 780 776 772
Binding Energy, eV
Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



X SpecMaster

Cobalt: Co(2p3) & Co(2pl), BE Cu(2p3)= 932.74 eV
0.05 eV/step, Sum of 15 repetitive etch/scans

Counts

The Digital XPS Database with
40,000+ Monochromatic Spectra

System Name: Xl ASCII
Pass Energy: 29.70 eV

Charge Bias: 0.0 (0.0) eV
Tue Feb 08 19:32:14 1994
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Visit us at: www.xpsdata.com

| |
784 780
Binding Energy, eV

Asymmetry of Fe, Co & Ni

\ \
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© 2007 XPS International LLC
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i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

Nickel: Ni(2p3) & Ni(2pl), BE Cu(2p3) = 932.65 eV System Name: XI ASCII
0.05 eV/step, Sum of 15 repetitive etch/scans Pass Energy: 14.30 eV
Charge Bias: 0.0 (0.0) eV
Counts Mon Feb 14 18:35:43 1994
17000~ BE (eV) FWHM Peak Area Rel %
16000 A 852.58eV 0.99 eV 3644.5cts 54.1%
— B 853.60eV 1.75eV 1356.58 cts 20.1%
15000— C 855.64eV 1.60eV 524.679cts 7.8%
— D 857.22eV 1.36eV 387.224 cts 5.8%
14000~ E 858.56 eV 1.43 eV 599.456 cts 8.9%
13000~ F 859.87eV 1.48eV 220.22cts 3.3%
Baseline: 881.15to 846.15eV
12000-Chi square: 25.5418
11000~
10000~
9000—
8000—
7000~
6000~
5000~
MWWNWMWA
4000 M i
3000—
2000~ | | |
885 875 865
Binding Energy, eV
Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

Nickel: Ni(2p3) & Ni(2pl), BE Cu(2p3) = 932.65 eV System Name: X| ASCII
0.05 eV/step, Sum of 15 repetitive etch/scans Pass Energy: 14.30 eV
Charge Bias: 0.0 (0.0) eV
Counts Mon Feb 14 18:35:43 1994
17000~
16000

15000
14000
13000
12000
11000
10000
9000
8000
7000
6000

| \ \ \ \
885 875 865 855 845
Binding Energy, eV

Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC
Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

FeO (99.9%) Cerac lot# 60539-A-1-4, 3mm pellet, CONDUCTIVE, 90 TOA System Name: XI ASCII
Pass Energy: 54.80 eV

Charge Bias: 0.0 (0.0) eV

Counts Thu Jan 30 05:34:17 1992

2400

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

| \ \ \ \ \ \
738 732 726 720 714 708 702
Binding Energy, eV

Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC
Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

alpha-Fe203 (99.99+%) Rare Metallics #70924-60H Semi-Conduct., System Name: XI ASCII
screen, 90 TOA Pass Energy: 54.76 eV
Charge Bias: 4.0 (4.0) eV
Counts Fri Aug 23 05:49:39 1991
20000-Atom % Table
54.4% O 1s
18000~ 1.2% N
19.9% C1s
| 1.7% S 2p3
16000~ 55 895  Fe

BE (eV) FWHM Peak Area Rel %

14000 A 704.93 eV 1725 eV 4448.44 cts 38.9%
—— B 706.08 eV."1.18 eV| 3642.68 cts 31.8%
12000~ C 707.10 eV 1.13eV11924.23 cts 16.8%

wisteD), 708,04'eV 1.02 eV 1966.162 cts  8.4%
—— E 708.99 eV 1.06 eV 465.637 cts 4.1%

10000 Baseline: 711.53to0 701.59 e i
Chi square: 3.17965 |

8000~ =
6000—
4000~
2000~
o \ \ \ \ \ \ \
728 722 716 710 704 698 692
Binding Energy, eV
Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



X SpecMaster

alpha-Fe203 (99.99+%) Rare Metallics #70924-60H Semi-Conduct.,

screen,

Counts
20000

18000
16000
14000
12000
10000
8000
6000
4000

2000

Visit us at: www.xp

The Digital XPS Database with
40,000+ Monochromatic Spectra

System Name: Xl ASCII

90 TOA Pass Energy: 54.76 eV
Charge Bias: 4.0 (4.0) eV
Fri Aug 23 05:49:39 1991
"Atom % Table
544% O1s
— 1.2% N
19.9% C1s
. 1.7% S 2p3
22.8% Fe
| \ \ \ \ \ \
728 722 716 710 704 698 692
Binding Energy, eV
sdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

gamma-Fe203 (95%, Mg) RMC #70924-10, 3mm pellet, CONDUCTIVE, 90 System Name: Xl ASCII

TOA Pass Energy: 54.87 eV
Charge Bias: 0.0 (0.0) eV
Counts Fri Sep 06 17:17:42 1991

Atom % Table
20000~ 56.5% O 1s

11% N
| 206% Cls ‘
18000~ 599 ci A
20.9% [
16000~

14000
12000

1
0000, Chi square. 3.50499

8000—
6000~
4000—
2000~
o \ \ \ \ \ \ \
730 724 718 712 706 700 694
Binding Energy, eV
Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

gamma-Fe203 (95%, Mg) RMC #70924-10, 3mm pellet, CONDUCTIVE, 90 System Name: XI ASCII

TOA Pass Energy: 54.87 eV
Charge Bias: 0.0 (0.0) eV
Counts Fri Sep 06 17:17:42 1991

Atom % Table
20000 56.5% O 1s

11% N
| 206% C1s
18000~ 5905 ci
209% Fe
16000

14000

12000

10000

8000

6000

4000

2000

0

| \ \ \ \ \ |
730 724 718 712 706 700 694
Binding Energy, eV

Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC
Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

NiO (99.99%) Aldr lot# 00503CW, 3mm pellet, CONDUCTIVE, 90 TOA System Name: X| ASCII
Pass Energy: 54.76 eV
Charge Bias: 0.0 (0.0) eV

Counts Thu Aug 22 21:44:56 1991
~Atom % Table
. 44.7% O 1s
34000 09% N
I 19.2% C1s

30000— 35.2% Ni i
n BE (eV) FWHM Peak Area Rel %

A 853.67 eV 1.19 eV 9889.87 cts 22.9%

26000~ B g54.71eV 1.07 eV 4581.61cts 10.6%

N C 855.60 eV 1.04 eV 5028.71 cts 11.6%
22000~ D 856.47eV 1.08eV 3917.54cts 9.1%

| —— E 857.60eV 1.18eV 2461.54cts 5.7% fo

—— F 858.95eV 1.18 eV 2456.51 cts 5.7% [

18000-—— G 860.02 eV 1.08 eV 3285,07 cts 7.6% PN n T

-——— H 860.91eV"0.93 eV 2929.34 cts 6.8% ~1Q [
14000 | 861.77/eV 1.04eV 2889.03 cts 6.7% i AN

—— J 862,79eV 1.12eV'2239.34cts 5.2% MO ]

i K 863.79eV 0.97eV 1277.17cts 3.0% 7
10000~ ~~-L/'864.68 eV 0.96 eV 632.009 ¢ts 1.5% 4

. —— M 866.13eV 2.28 eV 1679.95Gts 3,9% |

| Baseline: 868.96 to 848.61 eV AR,
6000 chi square: 4.09761
2000~

| | | | |
885 875 865 855 845
Binding Energy, eV
Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC

Mountain View, CA, 94040 USA



X SpecMaster

NiO (99.99%) Aldr lot# 00503CW, 3mm pellet, CONDUCTIVE, 90 TOA

Counts

34000~

30000

26000

22000

18000

The Digital XPS Database with
40,000+ Monochromatic Spectra

System Name: XI ASCII
Pass Energy: 54.76 eV
Charge Bias: 0.0 (0.0) eV
Thu Aug 22 21:44:56 1991

~Atom % Table

447% Ol1ls
0.9% N
| 19.2% Cl1s
—35.2% Ni

\
885

Visit us at: www.xpsdata.com

|
865
Binding Energy, eV

Asymmetry of Fe, Co & Ni

\ \
855 845

© 2007 XPS International LLC
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X SpecMaster

CoO (99+%) Aldrich lot#10029MX, 3mm pellet, Conductive, 90 TOA

The Digital XPS Database with
40,000+ Monochromatic Spectra

System Name: XI ASCII
Pass Energy: 54.80 eV
Charge Bias: 4.0 (4.0) eV

Counts Sat Jan 25 23:53:03 1992
| Atom % Table
48.6% O 1s
38000~ 20.9% C1s
- 0.8% Cl
34000 29.8% Co 3s
= BE (eV) FWHM Peak Area Rel % /
30000~ A 778.13eV 1.43eV 2074.12 cts 7.6% o
| — B 778.97 eV 1.24 eV 7980.95 cts 29.3% ‘
26000 C 779.95eV 1.24eV 5923.17cts 21.7% |
—— D 780.87eV 1.28€eV 3934.09cts 14.4% | |
| —— E 781.91eV 1.29eV 2129.55cts 7.8%
22000-—— F 783.03-eV 1.30eV 1093.71cts 4.0% /O
-—— G 784:37eV 1.49eV 890.222cts 3.3% | |
18000~ H 785.70 eV} 1.69 eV 1161.63 cts 4.3% ’/ \\
L | 787.26eV 1.71eV 885.062cts 3.2% /1| |
14000 788.67 eV 1.65eV 713733 cts @.6% /| |
K 789.94 eV 1.49 eV.1459.65" % i
| Baseline: 792.12to 775:10€V A
10000-chi square: 2.45123 —~|
6000— _
2000~
\ \ \ \ \ \ \
800 794 788 782 776 770 764
Binding Energy, eV

Visit us at: www.xpsdata.com

Asymmetry of Fe, Co & Ni

© 2007 XPS International LLC
Mountain View, CA, 94040 USA



i The Digital XPS Database with
x SpeCMaSter 40,000+ Monochromatic Spectra

CoO (99+%) Aldrich lot#10029MX, 3mm pellet, Conductive, 90 TOA System Name: X| ASCII
Pass Energy: 54.80 eV
Charge Bias: 4.0 (4.0) eV

Counts Sat Jan 25 23:53:03 1992
| Atom % Table
48.6% O 1s
38000~ 20.9% C1s
- 0.8% Cl

34000~ 29.8% Co 3s

30000

26000

22000

18000

14000

10000

6000

2000

| | | | \ \ |
800 794 788 782 776 770 764
Binding Energy, eV

Visit us at: www.xpsdata.com Asymmetry of Fe, Co & Ni © 2007 XPS International LLC
Mountain View, CA, 94040 USA
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