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Texture& Grain Growth

Grain Growth in Thin Films

NIST Texture in Electronic Applications Workshop 10/10/00



Grain Size& EM

J. Cho and C.VV. Thomnson. APL 54 25 (1989)
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Four - Circle Diffractometer

X-RAY POLE FIGURE DIFFRACTOMETER FOR TEXTURE
ANALYSIS
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Discrete PF Data Reduction

DATA REDUCTION IN THE COMPLETE
POLE FIGURE METHOD

Background Correction Factors

* , a) Defocusing
b) Adsorption
Adaptation Normalization
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Fiber Texture
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0 / 20 Scans, Rocking
Curves and PoleFigures

8/20  Rocking Curve Pole Figure

Fim | (112) | (111)/' (200) FWHM Rand. Frac. 9(0)

1 897 667 9.07 0.08 20
near (111)
2 20727 10000 3.04 0.05 9
3 29550 infinit 1.03 0.04 4
e
4 2307 1000 10.2 0.08 14
near (111)

K.P. Rodbell, Mat. Res. Soc. Symp. 403 617 (1996)
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Fiber TextureVariants

{111) Poila (111} Fiber Texturse
Texiwre Typea

{111} fibar

= B
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EBSP

THE DETERMINATION OF LOCAL TEXTURE

primary beam }{_ﬂ\

thin foil (TEM)
(a)

bulk sample (SEM)
(b)

figure J Diffra .on volume and spatial resolution, &, with transmission (a} and backscatter
(b) Kikuchi patterns.

Index pattern

NIST Texture in Electronic Applications Workshop 10/10/00
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XRD vs. EBSP (Inver se PF)

111
a
3.75
2
0.7 1
100 0.7 110

/ 'a
: | / |
/ RN / |
100 100 110
111
f
EBSP //

o |

100 110 100 110
Figure 1. SP-2 inverse pole figures: (a) from a blanket film (XRD), (b) for 50 grains from
a 100 x 100 pm2 pad region on a chip (BKD) and (¢} for 60 grains from a 0.6 pm wide

line (BKD}. PIB2/1 inverse pole figures: (d) from a blanket film (XRD), (e} for 56 grains
from a 100 x 100 pmZ pad region on a chip (BKD) and () for 60 grains from a a 0.5 pm
wide line (BKD).

J.L. Hurd, et a. Mat. Res. Soc. Symp. Proc. 343 653 (1994)
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Texturein Narrow Lines

J.L.Hurd, et al., APL 72 326 (1998)

<111> <111>
(a) o
Si0,
<11 <115
(b)
TN
] _
"SI0
2 <11>
/BN
(c) 11> [711]
[111]
Si0, * TiAl

Schematic diagram depicting <111> plane normals to those (111) planes influenced
by various interfaces for (a) a planar film etched into lines, (b) a planar film with a
TiN/Ti under-layer and (c) three damascene line widths, containing appreciable TiAl3,

which results in a tri-modal (111) orientation distribution as the lines narrow.

NIST Texture in Electronic Applications Workshop 10/10/00
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