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High quality Ge on epitaxial Co,FeSi for semiconductor based vertical spin devices
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SREENE IR/ Ge/TRIBEIE IR N D 70 DFER-EIR A ¥ o RA T, foli, ERAEVESHBIHI S TW
A5 [1,2], BUR TIIREESIETIMR) LK 03%ICE £ > THB Y, BARAMEEDH ENERSATWD
Fex T E T, MEEMEEMIZEA C AR E T 5 CooFeSi ZERM 2 2 LITHER L THIEZAT
S TX 7D, CoFeSi LD Ge KRN E CIHE MM AILE O ENKE L, @& 7% CoFeSi
/Ge/CorFeSi #iE A ERI4 2 = L MREETH 5 720[3], HIRA L UE5OBMNCITE > TW\ieho Tz,
AWFSETIE, Ge/CozFeSi St T DM AL O] & Ge g O m i E b 28§ 5728, FesSi
FREEOFFA L, EFIRE(SPE) & T B ¥ ¥ L —(MBE)Z L % Ge TRIEDEIRE DRt %
TV, iR MR OB RIZARE) L= THRET 5.

£, Si HI EIT FesSi/Ge FEMifE 2 E AT 5 &C, M Ge iR ICH L CFEE FHMED B4/
CozFeSi J&E(10 nm)D/ERUTE%Zh L 7= [Fig. 1(a)2MR]. KIZ, SPE 5% MW T 2nm @ Ge J&% CoFeSi &
e B X % v UpldE SE%, ENGRE (Te) % 140, 150, 200°CICHE LT Ge ® MBE ffifz Dk
WA AR L=, Fig. 1(0)IC#& MR T MBE-Ge % 2 nm & L 7=# DA > RHEED /3% — > %
RT. Tae 3 150COLGAEIZA U — 20RO A2 — U PERI S, LB E SE Ge HE OERUZ R
L TWDZ EWHD. ZDOSMT RS CoFe J8 E THllE L 74 @ik E#% D RHEED /3% — > Q&I
B [Fig. 1(c)], 2= &' ¥ % 2 ¥ L CoFe/Ge/CorFeSi MtHAEIEDVERUC ) L= Z & AR S 41 5. Fig. 1(d)

UL, RRERIRE Tee= 200 CTH25 150 C~ EARHEAL L7ZREO =R MR HiIfE O L E R LTV, Tee =
150 ‘COFE T TIE, Tee =200 COFEFITHATHL< MR AR L, Ge HHfEDEWE(LA HE
LT 1%% B2 5=IEMR LEAWD TEHRLTWD, ZOMHEIT, FEAERE U ETFITBT 5 /T i1
FHRERIEPUE O MR REETH 5.
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7AF4/&77747% R - BTy hTR ST A OB EZIT b O TT.
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Fig. 1 (a) Schematic of the grown CoFe/Ge/Co,FeSi structure on Fe;Si/Ge/Si. (b) RHEED patterns of a 2-nm-thick Ge
layer by MBE grown at 140 “C, 150 °C, and 200 °C. (c) RHEED patterns of the surface on CoFe, MBE-Ge, and Co,FeSi
layers. (d) Blue and gray curves show MR curves at room temperature for devices with Ge intermediate layers grown at
TGe =150 °C and 200 °C, respectively. The inset is a schematic of the fabricated vertical spin-valve device.
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