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A.bstl'tld 

The cum:nt age of Bi& Data n:q~ an 1111p~cdcnti:d level of dJda storaic <:ap~ty complcmmte4 by dlicicm 
p11 • ·,I& c:ape.bilitie6. The Dllljcr timi:laliona of cmn:nt d-mdbe COl!dy tnmafcr of data bet10ecn www .. • end 
prooossa as well as 1ho ~ Shmd-bypower.ArJ. diem soh.dioo. io am problem is toperJG> dlla ~am,g 
c1-to !ho memoxy and to ad4 non-volalili1yto tho cimlill. 
Non-vollllili:ty can be added inlo the elblhliahcd complam:nlary mr:ml-oxicle-semillonductor technology by~ 
1\irromagnetic •-and drain o*1rodos, which allows employing 81loehor illlriwlic ~of an. oloetron. 
the spin, to onb•noo lh.o fQnctiOllali1y of eloellollie &wices, However, in comrut to chmgo the injoctocl-• 11Pin is 
tdaxi:D,g to ilB equilibrium zero wlue within a cemiin time, the apin lifetime, while dillUsing along the cbmmeL The 
gllll«&I boha.viorofebo spin lifetimo m lbin si!M:onilms sholOi a two Um.es li&limo ""limcemem fcrin-plw iltjec:tion 
as compiaod to an onhoacnalinjorti011.A fortbe:r ~of tho !Pin 1i&limo it p!9dicled in llmSOly 1nnma11y me1111ed 
silii= film&. 'l1u:refore, tn«Jumiail stn!l8 roatinely applied to mhmre the elec1m1 mobility can &!ao be WICd to booit 
tho ol~ spill lifotimo. Bowovor, tho weak spill.·Olbit illliN:llction ill !ho com.du~ b&1d of silicOll. mllaic lho 
mili"1io11 of officiem eili-·'buod spin field-dect·bll&isllm-a~~ llUlaelivo dMco- imprl)bable 
in the near liilun:. On the cviltimy, an efficient C011pli:ng betwcm the elcc1ric and the magnetic degrees of &cedom 
isadliMdm~tumi.olj1111cti<ma (MTJs)atlho~loveL Wllhlholiat~· 
-eo memoiy (MR.AM) mTaf' ~ commercielly awileblo for '1a:Dd-lllono app&ation.s, spin-umcfer le:rque 
(STI}MRAM llecomea a viable candidm: far fillUre non·volalile applicaliona in anbedc!ed dynamic RAM and lut· 
lovel ~ mcmoriH. Culreatly, Cho reducaOD of tho switchillg Cllll:'ftlt, whilo prosorvillg dio high thomial stability, 
u well a.II tho Ml'J' llnmel dioleclric niliabiliiy lllO lhomaio dia!IO'\\'.!'& in the field. STI'-MRAM enable!; alllo an inUins:ic: 
logic-in·memoiy archilcclun::, where the aame elemema are employed to stoxe and to ptOCCl8 infCl'lllllll:ion. Anolher 
optioD. is to docigll. a 11oi.-volatilo processing eaviro:am.eat baaed on a SIT majority pto usod as a pro~ ullit 
complirrw••oJ by a non-volatilo filp-flop (Novoflop), whidl is l.1llllizod by thnlo ma&NCic stacks sharini a common 
fnle nngMic layeJL The infcnmation i• ston:d in the nwgMic orienlalion of the fiee layer. Thia cmemely compact 
Novollop is en.isiolled to - as -.ho memOI')', i.e., to 11tore the data il'om. alld for the p:ooming ulli:t. 
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