
 Solid Ta capacitors find their primary application in industrial and 
military equipment where reliability, low leakage current, low dissipation factor 
and high stability with time and temperature are required.  Mobile phones and 
laptop computers are among daily used modern electronic devices with Ta 
capacitors inside. 
 The main trend in solid Ta capacitors fabrication is to decrease the effective 
radius R of original Ta powder particles in order to enlarge a surface area of 
porous anode and, consequently, a specific charge of the finished capacitors.  On 
the other hand, the reduction of R brings about the growth of the oxygen content in 
sintered anodes up to the critical level, when a direct leakage current begins to 
increase abruptly - that is why high oxygen content in anodes prevents use of very 
fine Ta powder with submicron R - values in solid tantalum capacitors 
manufacturing.   
 
 

 
 
 
 XRD can provide valuable information concerning the structural aspects of 
what is going on.  Left XRD pattern of sintered porous anode of Ta capacitor 
demonstrates clearly that as long as oxygen content CO grows from 3.0% up to the 
critical level of 3.4%, the Ta (211) Bragg diffraction peak shifts towards lower 
angles.  That means that Ta lattice parameter enlarges, reaching its maximum 
value at the critical oxygen concentration of 3.4%.  The further increase of anode's 



oxygen content does not affect the anode lattice parameter.  This behavior 
indicates unambiguously on the saturation of solid solution of oxygen in tantalum 
at room temperature.   
 On the right XRD pattern one can see that crystalline tantalum oxide 
phase Ta2O5  starts to form as soon as oxygen exceeds critical level of 3.4%, and, 
probably, the precipitation of oxide phases from the oxygen - tantalum solid 
solution is the true reason for fast capacitor's quality degradation. 
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 Heterogeneous ferromagnet AgCo granular films are widely used as a 
model system for the giant magnetoresistance (GMR) effect studies.    
 On the XRD pattern of as deposited Ag75Co25 (lowest curve)  we observe 
(111) peak of Ag, shifted towards higher reflection angles (=> smaller lattice 
parameter), and its intensity is strongly suppressed as compared to pure silver 
film. The contraction of silver lattice is associated with the partial substitution of 
Ag atoms by smaller Co atoms and the presence of small clusters of Co atoms.   
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Thermal "cleaning" of Ag matrix from small Co inclusions in GMR granular Ag75Co25 films

 
 
 Annealed samples show systematically sharper diffraction peak moving 
towards undisturbed Ag peak. Sharpening of the peak indicates a growing 
perfection of Ag lattice, whereas the shift of its location indicates a systematic 
"cleaning" of silver matrix from small Co inclusions.   Concentration of Co 
impurities frozen in Ag matrix, estimated from the peak position, varies from 
about 8 to 4 %, going down with the temperature of annealing. 
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