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Objectives/Goals Abstract
M agnetoresistive random-access memory (MRAM) combines fast e endurance, and
nonvolatile storage. Magnetoelectric RAM (MeRAM), anew cla tage-controlled
magnetic anisotropy and high resistance-area product (RA) to lowef coer QU Timit the writing
current when changing the polarity of the ferromagnetic |ayer /T el i pl junction (MTJ). High
tunnel magnetoresistance (TMR) enables the resistan S J1o be read accurately with greater
tolerance and thus less sensitive, less expensive read ices. TheoDpective of this project isto
characterize the relationship between TMR and RA to i s{fiSency and lower cost.
Methods/Materials
Using sputtering deposition and photolithography, M2 e TRy ed with an MgO insulator layer of
graduated thickness between conductive Co(40)Fe(40 Qetic layers. Tabuffer layers
develop perpendicular magnetic anisotropy and a Pt\chp preves anted oxidation. To determine TMR
and RA, the voltage across each MTJ was meas s/t DC probe station using a0.01 mA
current and a magnetic field sweeping bet f
Results
TMR has a maximum for MgO thickness, irfdicat imanQXidation: peak TMR occurs when the MgO
layer is oxidized and insulating an sy efsare un-oxidized and conducting. RA valuesincrease

exponentially with MgO thickness ahd QLI
exponentially decreasing electyp wave ' in theghsulator and the resistance-resistivity
relationship. RA, found to be 8o 1000 o *gon sq, is sufficiently high at TMR peak to limit the
current during VCMA switching®
Conclusions/Discussion
Sputtering deposition on buffe soUN and allows highly spin-dependent tunneling to occur.

antiparallel and parallel resiqa of|apfA\thade-off between TMR and RA isrequired, indicating TMR
JZpdsiti e to etching, and magnetic material damage, due to reactive

improvement is key. Sid

etching chemicals, may e and suppressing TMR, and are the subject of further

Summary t
Magnet ju tyons were tested for tunnel magnetoresi stance and resistance-area product and
fundament ips established, indicating the need to control the adverse effects of fabrication on
resistance.
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