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This work shows that the real time NRA is a powerful technique to study in situ the activation threshold in temperature of getters and the sorption processes kinetics of oxygen in bulk. The in situ experiments of 16 O depth profiles were performed under degraded vacuum to simulate the residual atmosphere present into the MEMS cavity, during its sealing.

For YV, NRA analysis allows to see the surface oxygen gradient vanishing at 230°C. Also, a fast absorption of oxygen is observed at 260°C ⇒ diffusion and absorption = independent ? Activation temperature & diffusion velocity can be extracted from this real time measurement.

Multi steps in the YV & YTi saturation. This could be affected to a multiphase structure. However the pure V material is not activated at 300°C ⇒ 1 phase Y x V y and 1 phase Y ?

Crystalline state has to be investigated for this sample (real time XRD during annealing). 

Samples Results

  100-x on Si 4" (20 rd/min) Thickness deposited: 200 nm Deposit speed: 0.5 nm/s Stoichiometry Y x M 100-x : {0-100, 10-90, 35-65, 65-35, 90-10, 100F. Chamssedine, T. Sauvage, S. Peuget DIADDHEM set-up: New IBA facility for studying the helium behavior in nuclear glasses Nucl. Instr. and Meth. B 268 (2010) 1862-1866 [2] A.F.Gurbich, SigmaCalc recent development and present status of the evaluated cross-sections for IBA, Nucl. Instr. and Meth. B 371 (2016) 27-32  XRD in situ measurements  New NRA analyses:  18 O in situ annealing (to discriminate the two phases of activation)  2 H (D) in situ annealing (to study the in-situ sorption and desorption processes kinetics of hydrogen in getter (for gases: CH 4 , H 2 ) Clément Bessouet 1 , T. Sauvage 2 , O. Wendling 2 , A. Bellamy 2 , S. Lemettre 1 , A. Bosseboeuf 1 , J. Moulin 1 Introduction A large set of micro and nanodevices requires hybrid vacuum packaging at the wafer-level to optimize their performances and lifetime. When the temperature of the packaging fabrication process is limited, getter films must be integrated into the packaging cavity to obtain a low and sustainable pressure. In this work, new yttrium-based getters have been studied. Thin getter films have been annealed in secondary vacuum and Ion Beam Analyses (IBA) techniques have been performed at the same time. Getter activation phenomena have been captured in real time. Oxygen absorption capacities have been quantified for different compositions of Y-based getters. ANTIBES, FRANCE 13-18 OCTOBER -Activation temperature: YV < YTi < Y < YZr -Oxygen incorporated at 300°C: YV ≫ YTi > Y (almost null) = YZr -Final oxygen incorporation: YV ≈ YTi ≈ Y > YZr -For YV and YTi alloys: saturation in many steps ⇒ sign of multigrain structure ? of light elements desorption or absorption rate by IBA technique In situ annealing of the sample with electronic bombardment furnace REAL TIME NRA : 16 O absorption in getter film as a function of T by NRA with the detection of 2.54 MeV  particles emitted from 16 O (d,) DIADDHEM device core • Motorized goniometer (two translations and one rotation) • Sample holder of 1" diameter • Electronic bombardment furnace T Max = 1400°C • Cooling exchanger and retractable grips cooled by cold N 2 T of 5.10 -6 mbar -Absence of 14 N(d,p 5 ) 15 N peak 16 O(d, α 0 ) 14 N in real time during annealing 16 O(d, α 0 ) 14 N integrated signal on temperature
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