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Three-Dimensional Atom Probe
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Three-Dimensional Atom Probe (3DAP) is the only materials characterization technology offering capabilities for
both three-dimensional image and chemical composition measurement at the atomic scale. It has been applied to
many scientific and technological fields, including metallurgy, electronics, semiconductor, optoelectronics, energy,
geology, and biomedical researches. The current article provides an introduction to history and principle of atom

probe. It is expected to give readers basic understanding in 3D atom probe.
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JFFFESt (atom probe, AP) A& E—ERHEES
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IETREF (time-of-flight, TOF) HIFE K ERIT TR HE T2
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THE MR TR - SR8 B TR A9
HERARZEL - EREREMER - 1988 F£4
HAERHY Alfred Cerezo LK, George D.W. Smith %
NIEFFEF T 55— Position-Sensitive Atom Probe
(PoSAP)'" » Hf RS (R H B T{E IR —
Y microchannel plates DL wedge-and-strip HYIEEE
i o HLAE IS RES 5 T B B BB HlER B2 (X,
Y) HEFE o BEtR A E A ORERRY Didier Blavette 5
ANFE 1993 LA FE R T8 —E Tomographic Atom
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HV Pulse

Sharp Tip

r<100 nm

Laser Pulse

Low Temp.: 5—80 K

High Vacc.: ~107"° Torr
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Time of Flight
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(b) R = 0.5 layer/sec Tungsten (011)
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Reconstruction)
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5. FHA%(002) 81 (111) 427 &2 4w SDM A Zkz @ SDM -

R E RS - [ 5 RphE R B
W 2 e B 7 e AT DA B S - R R 22 A4
(spatial distribution map, SDM) HYFFE ] DUEE]
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Hrh L BRATIERE - BB R BME IR 2 B
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fE—HEDL L BIgERYES 3 A RE DA —TE i 3= SR T
REEE » FTDUE 2FTR AR - HEEpGRE -
N - EETEB EER - (AR ES TR
Z[FIR Z2 LA X EEES 53 HT (isotope deconvolution)
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54 nm

37 nm
Iron . Carbon
® \enadium @ Nitrogen
. Manganse . Hydrogen

- ISO-concentration surface of V (15.0 at.)

- ISO-concentration surface of H (0.4 at.)
8. Fe-22Mn-0.6C-0.87V (in wt.%) &&= Z 4R TR 247 (2) 4R T

A
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(a) Allelements

Alloy enriched films

(b)  Carbon

12 at. % carbon

inhomogeneity

The dimension of ROI XYZ: 20 x 8 x 30 nm°®
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* 1.

SIMS TEM LEAP
— R BT OH # K i
. . ! 3D Volume Imaging No Ye.s, b ut. with Yes
(SIMS) » & X & T4 limitations
%45 (TEM) » B3R E & Spatial resolution 50 nm laterally 0.2 nm laterally 0.4 nm laterally
JB T4 4 (LEAP) Z 148 (compositional) 2 nm depth 5 nm depth 0.2 nm depth
ot & Image resolution NA <0.1 nm 0.2 nm
x o
e <1 ppm ~1000 ppm ~20 ppm
Sensitivity (< 5% 10° cm-3) (5 % 10* nm™) (10° nm>)
Planar specimens Yes Yes Yes

microscope, TEM) Eil KRBt F'E 7% (secondary ion
mass spectrometry, SIMS) Y ZE {85 B BA TR M 2
flir » 203 1 Fr - EISEE AR T PR ET YRR 22 AR
M AN g% e R 15757“)3257\53\1%5’]
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FERAE T - BN » R E 3 fﬁ%ﬁ,m%ﬁi‘ﬁ A=
HI MR B GRS - (B2 H At e 2= R T R
BRI 250K - KA BERSE B RTS T A
B E =R TR AN - R EREHEAR K
PR E W FE A B B E A HRAL -
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