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Table 1. Parameters of EDS elemental mapping.

Scan area (nm)| Pixels |Magnification |Dwell time (msec)|Total time (min)
62.562.5 256256 1000000 25 27.32

3. A3 4 u3

Al-1%Si-05%Cu F+Z X 298 HRTEMAS 13 1o] Jehliid Tig}k Al
o] ¥hgol g Ti-Al SFEL FA=Ho] A &3, amorphous/crystal?]
bi-layer2 TA4E T#YF wgto] #EAHD Jon Z 9 FA= ¢ Snm A
s o]t} o] layere Ti9 diffusion barrier2 AZ =W, zF Fo Fx& vj43d
Holl o3 B4t 1 d=E 1Y 24 etk 3dEe sy A,
amorphousx ¥ X.o]= D layer= v|AH3 A ZFolu, JH 9 E layere Al
= U& ZATZRE zte weEdeS ¢ F Avh ZZ layerd Wid Z
contarst® FA}3}7] 93] STEMWo| 93 #&AS AAsted 19 3¢] STEM BF
(bright field)}3} HAADF (high-angle annular dark field)A& Ye AT
HAADF 0. 25 € ¥F3-%2 bilayer’} ol tri-layerd o] HE3}A gAATt
(BEEZ BAF layer F31). o] ¥HgF9] FY3 =4 4L 938t EDS &
4e ANSQT. 1Y 4(a)= EDS ¥4 mapping A2 A B layerd| A= Ti,
Al Sio] E¥3l3 (28 4(a)oll Al mape YERA &%2), C layerdj e Ti
g} Sio] 2 BE¥FHI UL ¢ 4 AUtk E£F HAADFAOA SAEE FA
g layere JHLZ Tio] go| 2 FdFolzte o] FUdr
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4. d&

FE-(S)TEM—Q o] &3t Ti/Al-1%Si-0.5%Cu TFZNA A ¥ nanometer scale
o] 4 ¥kg-=¢] EDS 94 mappingS AA319 1, mappingdel A4S 55
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Fig. 1. HR TEM image Fig. 2. Micro -diffraction patterns obtained in

obtained from the TVA! - the layers indicated by A -F in the HRTEM
1% $i-0.5%Cu structure. image of Fig. 1.

Fig. 3. STEM BF image
and HAADF image.
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Fig. 4 EDS elemental maps () of  Si and Ti. Concentration profiles (b) of Al,  §i
and Ti were obtained by the subtraction of background intensity and the correction
of k-factors.
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