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Understanding the electrical properties of the ribigh-k/metal” MOSFET devices requires the use of
advanced characterization techniques in order e¢atify the physical and chemical properties of tfate
stack [1]. However the physical limits of XRD or ERexperiments performed with laboratory X-ray searc
are often reached. For XRD, the low thickness («i1) of the layers, correlated to small grain smckices
wide peaks and low intensity on diffraction patterhe use of hard X-rays on a synchrotron facility
overcomes this problem thanks to the high brigltrasthe source. The X-ray wavelength can be tuned
order to optimize resolution in the reciprocal spéar studies of stack components of low crystahsetry.
Here we investigate the crystalline structure ™/HfO, gate stacks using grazing incidence XRD (GIXRD).
Analyses were performed on the ID32 beam line ®ES nm-thick HfQ is shown to be monaoclinic with
no change after metal gate deposition. 5 and 1@hick-TiN is crystallized in the cubic phase (segife 1).

No change of the crystalline structure is obsemhedng the processing steps following the TiN dejms
(poly-Si deposition and spike anneal). The evolutid the stress state in the layers is investightaa the
diffraction peaks positions. For more details, isgerence [2].
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FIGURE 1. GIXRD diagram of a TiN (10nm)/Hf&(5nm)/SiQ (0.8nm)/Si gate stack measured using a
17.7 keV X-ray beam.
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