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Technoorg-Linda Co. Ltd. Phenom World B. V.

SEMPrep2 Phenom XL SEM

Y

SEMPrep2 ion mill was used to prepare SEM Phenom XL SEM was used to take SEM
samples (polishing and slope cut) images
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BROAD BEAM ION POLISHING

pattem of the intense

central beam part pattemn of the

weak halo

sample holder (top view)

During polishing the sample is rotated Due to the tilting the beam is elongated
and tilted in the angle range 3°-7°. on the sample surface.
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The treated area is > 100 mm?,
and the quality is homogeneous within 10%.
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Ni(Ti)10kv6d14m-

Backscattered electron image after Ar ion polishing EBSD OM after Ar ion polishing (FEI Quanta 3D, EDAX)

Nickel wire embedded in titanium, surface polishing @ 6°, 10 kV, 14 minutes
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——— 2 2000x 5KV -Point

30 um 41 134pm BSD Full 171003-LED_sp-

LED, surface polishing @ 6°, 10 kV, 14 minutes
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& 1500x 5kV -Image ! L L L 2 1500x 5kV -Image

4] 179 um BSD Full 170929-FA_17-06-014 50 pm €] BSD Full 170929-FA_17-06-014-

after mechanical treatment after mechanical and Ar ion treatment

Part of IC, surface polishing @ 5°, 10 kV, 10 minutes
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/’(7) 5000x 5kV -Image
4T 53.7 um BSD Full 170929-FA_17-06-014-

Part of IC, surface polishing @ 5°, 10 kV, 10 minutes
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Steel, surface polishing @ 6°, 10 kV, 50 minutes
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Annealed copper, surface polishing @ 6°, 10 kV, 14 minutes
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ﬁ 2 5kV -Point 5kV -Point
41 1.08 mm BSD Full 171214-Ni_h-before_sp- 41 1.07mm BSD Full

Tungsten wire before and after Ar ion milling (intentionally overtreated)
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CROSS-SECTIONAL SEM SAMPLE (SLOPE CUT)

Principle Practice

adj. screws

Sample holders for 30°, 45°, 90°
Sample sizes: 20 (I) x 16 (w) x 7(th) mm
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10kV -Point

BSD Full Silicon si

Silicon single crystal, slope cut @ 30°, 10 kV, 2 hours
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Aluminum, slope cut @ 30°, 10 kV, 1 hour Aluminum, slope cut @ 30°, 16 kV, 1 hour
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SO s00x 5kV -Point 5kV -Point

100 pm 41 537 um BSD Full 170920-Al-sc9016kV2h- BSD Full 170920-Al-sc9016kV3h-
Aluminum, slope cut @ 90°, 16 kV, 2 hours Aluminum, slope cut @ 90°, 16 kV, 3 hours
depth: 251 pum. depth: 530 pm.
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5kV -Point
SED

Aluminum, slope cut @ 90°, 16 kV, 3 hours
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SO 1000x 5kV -Point . : : SO 1000x 5kV -Point
<1 269 pm BSD Full 171005-Al-sc90_16kV- 80 pm 4] 269 um BSD Topo A 171005-Al-sc90_16kV-

Aluminum, slope cut @ 90°, 16 kV, 2 hours
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100 pm

JD 500x 5kV -Point
4 I 538 um SED 171003-Fe-sc9016kV- 100 pm

Iron, slope cut @ 90°, 16 kV, 1 hour

..I -
JD 500x 5kV -Point
4] 538 ym BSD Full 171003-Fe-sc9016kV-
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After mechanical polishing After Ar ion slope cut

WC-Co, slope cut @ 90°, 10 kV, 120 minutes
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Tungsten-carbide, slope cut @ 90° 10 kV 1 hour
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INHOMOGENEOUS MATERIAL —WC-Co

2

WD HV | curr det mag = — 300 um
10.2 mm | 20.00 KV 4.00 nA ETD 200 x ELTE TTK

Slope cut of 30°, prepared by the
high energy gun.
(measured by FEI Quanta 3D)

EBSD measurement after slope cut.
(measured by FEI Quanta 3D)
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A

5 180x 5kV -Point 10kV -Image
1.49 mm BSD Full 170918-Ni(sr)02- 300 pm 4] 1.03mm BSD Full

After only mechanical polishing After mechanical and Ar ion polishing

Nickel wire in brass, slope cut @ 30°, 16 kV, 1 hour
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5kV -Point
BSD Full 171003-Ni_sc30-

Backscattered electron image after Ar ion slope cut EBSD OM after Ar ion slope cut (FEI Quanta 3D, EDAX)

Nickel wire embedded in brass, slope cut @ 30° 10 kV 1 hour

TECHNODRG

L http//www.technoorg.hu - Budapest, Hungary

22



&

5kV -Custom 5kV -Custom
BSD Full Nickel 1] BSD Full Nickel

Nickel wire in brass, slope cut @ 30°, 16 kV, 1 hour
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2 2500x 5KV -Point F————— £ 5000x 5kV -Point

30 pm <41 107 pm BSD Full 170912-CuNi_hab- 10pm 4] 53.7 pm BSD Full Cu hab

Nickel-copper alloy metal-foam, slope cut @ 30°, 10 kV, 1 hour
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S 200x 5kV -Point ' S 500x 5kV -Point
300 uym 4] 1.34mm BSD Full 171003-Cu-sc9016kV- 4] 538 um BSD Topo B 171003-Cu-sc9016kV-

Copper, slope cut @ 90°, 16 kV, 1 hour

htto//www.technoorg.hu “ Budapest, Hungary



S 500x 5kV -Point : £ 500x 5kV -Point
[ 538 ym BSD Full 171003-Cu-sc9016kV 100 pm [ 538 um BSD Full 171003-Cu-sc9016kV

Copper, slope cut @ 90°, 16 kV, 1 hour. Depth: 245 um.
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1000x 5kV -Image
269 pm BSD Full )5-meszko-sc30_10kV1h

Limestone, slope cut @ 90°, 10 kV, 1 hour

TECHNODRG
LI NDA

http//www.technoorg.hu

- Budapest, Hungary

27



100 pm

5kV -Image JD 2000x 5kV -Point
BSD Full szko-sc30_16kV1h-10Pa 30 pm <41 135 um BSD Full eszko-sc30_16kV1h-10Pa

Limestone, slope cut @ 30°, 16 kV, 1 hour. Depth: 209 um.
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SO 1000x 5kV -Image
269 pm BSD Full '"1201-5c90-8k3m3hLNos- 4] 269 um BSD Topo A '"1201-s¢90-8k3m3hLNos-

Rice grain, slope cut @ 90°, 8 kV, 120 minutes, LN, cooling
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| 8 1000x 15KV -Point SO 2000x 15KV -Point
41 269 um BSD Full 170929-b_rizs 30 um 4] 134pum BSD Full 170929-b_rizs

Rice, slope cut @ 30°, 10 kV, 90 minutes, LN, cooling
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1000x 10kV -Image

269 pm BSD Topo A p_lam-sc908k3m5hosLN-

Partially cut through, 8 kV, 5 hours

Laminated paper layers,

SO 750x 10kV -Image
4] 358 um BSD Full

Fully cut through, 8 kV, 8 hours

1ap_lam-sc90-8k3m8hOL-

slope cut @ 90°, LN, cooling
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BSD Full 1ap_lam-sc90-8k3m8hOL

Paper layer in the laminated paper, slope cut @ 90°, 8 kV, 8 hours, LN, cooling
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15kV -Low SO 2500x 15KV -Low
4] 892 um BSD Full araf2-sc90-8kV3mA3hLN- 30 um 4] 108 pm BSD Full araf2-sc90-8kV3mA3hLN-

Cork (drawn from a bottle) slope cut @ 90°, 8 kV, 180 minutes, LN, cooling
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Chalk-stone (without mechanical treatment)

A4 pm
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After mechanical polishing After Ar ion slope cut

Bamboo slope cut @ 90°, 8 kV, LN, cooling, 4 hours
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b
SO 1000x
4] 269 um

10kV -Image
BSD Full

SO 1000x 10kV -Image
1alsa1801-s¢90-1kV300m- 80 um |

4] 269 pm BSD Full
After mechanical cutting

1alsa1801-sc90-1kV300m-

After Ar ion slope cut
Balsa wood slope cut @ 90°, 1 kV, LN, cooling, 5 hours
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