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The asymmetric bias voltage dependence of the
tunneling  magnetoresistance ~ (TMR)  effect  in
Mngoll'zulNig()Fezl)/COQ(pFe1()/SI'TiO:;/LaO.';Sl'OJMI'IO](LSMO)
junctions was investigated. The bias voltage dependence
of the TMR effect depended on a chemical composition
of SrTiO; (STO) barrier. In our previous report, the origin
of the asymmetric bias voltage dependence of the TMR
effect in such junctions was accounted for by the density
of states of CoFe. However, it is necessary to consider the
influences of the electronic structure in STO/LSMO,
CoFe/STO interfaces, and oxygen deficiency in the STO
barrier.
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Fig. 1 Tunneling magnetoresistance ratio as a

function of the applied magnetic field for sample
B at 4.2 K. The applied bias voltage was 4.5 mV.
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Fig. 2 Bias voltage dependence of the TMR ratio in
CoFe/STO/LSMO junctions. The upper (a) and lower
(b) data are for samples A and B, respectively.
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Fig. 3 RBS data for the CoFe (3 nm)/STO (2.5 nm)/
LSMO( 100 nm) which were grown on MgO (100)
substrate.:(a) for sample A, (b) for sample B.
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Fig. 4 TMR ratio as a function of temperature. The
TMR effect disappeared at 210 K for sample A and
at 160 K for sample B. ’
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Fig. 5 Bias voltage dependences on the TMR ratio in
CoFe/STO/LSMO junctions at several temperatures.
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Fig.6 Calculated bias voltage dependences on
TMR ratio in CoFe/STO/LSMO junctions at
several temperatures. The asymmetric
dependence is shown in every temperatures.

EEFTMRENBONEI L E2FPATED. FHRE LRI
35 TR HHETFORED—D & LT LM DR E L FHERAKTH
#HFoNn 5. CoFe IZFDF 1) —BENFPSEZTIOREHMT
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thiE 4.2 K, ¥O5M PR TOETHEUTRY. Ao DIET
&L HIZ TR TR E BT 508, 205897231 7 KD
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13 STO DEEFEABICEEH§ % CoFe/ST0 RMEICHIF B CoFe DEF
KEDLEBII NN EHERZ NS, ST0 OBYMLRESRED
CoFe (25 X 2RZBICRH L TUIERIVLHET DS SICHBETH 5.

51T STO DRAZRIBASEEE STO /XY PR Z DS DI
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7 RO ELDRERTCIIRWEEZ 5hb. —5 ST OREE
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MOE(LEFEATHZ &DTE, S0 OB FHEEDRIEHEEL
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ZALSFERETED ST NI N E Z 5N D08, SETEERI st
HRBETHB.
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