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ABSTRACT

Even though importance of nano-scale structure and compositional analysis have been getting increased, existing
analysis tools have been reached to their limitations. Recent development of Atom Probe Tomography (APT), providing
3-dimensional elemental distribution and compositional information with sub-nm scale special resolution and tens of ppm
detection limit, is one of key technique which can overcome these limitations. However, due to the fact that APT is not
well known yet in the domestic research area, it has been rarely utilized so far. Therefore, in this article, the theoretical
background of APT was briefly introduced with sample preparation to help understanding APT analysis.
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FZ FE-¢& 13 ¢l Atom Probe Tomography (APT):=
sub-nme] Z7+ B3 A ppmeF2] detection limit<-
B3l 71Ee] ¥MYezs BUFsAW 9 2AIYeA Y
29 A} =g 2AN F= 4 Y AAH2A A3
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Fig. 1. Laser-assisted Wide Angle Tomographic Atom Probe(LA-WATAP, CAMECA). (a) Photograph of LA-WATAP. Each components were
|abeled. (b) Conceptud illustration showing analysis system flow of APT (Gu et al., 2009).

UHR mode

Fig. 2. Process of AP sampling. (a) After trench ion milling on a sample surface with Pt passivation layer, (b) Lift sample carve out and attach on
the prepared W post. (c) By controlling annular ion milling on the sample, (d) the AP sample within intended analysis volume can be achieved.
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Fig. 3. Effect of voltage and laser pulse on the different materials
depending on electric field and temperature. As specimen temperature
decreases, standing voltage increases and voltage pulse fraction
decreases. Using Laser pulse can evaporate without additiona voltage
pulse causing stress on the specimen.
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th= 7 o]t} (Blasvette et al., 1993).
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Fig. 4. Effect of laser wavelength on the mass spectrum. As wave-

length decreases from 1064 nm to 532 nm, resolving power (FWHM

M/AM) of stainless steel increases from 77+ 3 to 391+ 12 (Bunton et
al., 2007).

53 gl femto-second & o] 8 A= 20061 7)EE )0
™, APTS] 48918 W3ln $5aha Qg Al Ao
FASE P 9 AR E Pl mleprel WS A gt
(Gault et &., 2006).
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Fig. 5. The result obtained by APT analysis. (a) 3D Atom map of Boron steel containing 100 ppm Boron and (b) composition profile showing
solute segregation within retained austenite and grain boundary (Seol et a., 2010).
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50 nm

Fig. 6. (a) Scanning transmission electron image and (b) 3D atom
map of same LED specimen containing multi quantum well structure.
Analyzed volume of APT was showed in (a) (Gu, Unpublished data).
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