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Annealing effect on spin Seebeck voltage of Bi:-YIG/Pt device
made by metal organic decomposition method
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The relationship between the spin Seebeck voltage and the annealing temperature for Bi'YIG/Pt device samples made by using
the metal organic decomposition method was systematically investigated. It was found that the spin Seebeck voltage was maximized
when the annealing temperature was 600°C. The annealing temperature dependence of the spin Seebeck voltage is considered to
result from the electrical conductivity associated with the crystallinity and the surface structure of Pt thin film.
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Fig.1 Process and conditions for fabricating Bi:YIG/Pt
device samples.
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Fig. 2 Experimental system for measuring spin Seebeck
voltage of samples.
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Fig. 3 Applied magnetic field A dependence of
magnetization M of Bi:YIG thin film by
vibrating sample magnetometer.
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Fig. 4 X-ray diffraction patterns of Bi:YIG thin film by
XRD.
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Fig. 5 Surface structure of Bi:YIG thin film by SEM.
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Fig. 6 Applied magnetic field A dependence of spin

Seebeck voltage Vsseof samples annealed at
various temperatures.
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Fig. 7 Applied magnetic field H dependence of
magnetization M of samples annealed at

300, 600 and 700°C by vibrating sample
magnetometer.
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Fig. 8 (a) Magnetization M of samples annealed at
various temperatures, when magnetic field A
(=200 Oe) was applied. (b) Resistance & of
samples annealed at various temperatures and,
spin Seebeck voltage Vsss when magnetic field A
(=200 Oe) was applied.

L2 L, sample-700 TiY, EXUEPUESERERE /2D, ALK
— RS Vel Tz

3.4 HHo X #REH/ 2 —>

XRD %M T, sample-300, sample-600, sample-700 X
AT 4 — 2 BITE Lz, &2 OO X el 47— % Fig.
9ITRY. POBWEEEE ThlZB\ T, BiYIG Ot —2 i3k
LB LIRNZ LVahodc. LonL, BYUPHERE Ta 73 < /e
Do, 20= K40°, K146°, #968UNAHETS D Pt DE—2 78
KLY, sample-700 TR ERD Z LDV ghoT=. Fiz, 20
= F46°1MFET D Pt OE—27 )5, Scherrer OXZE T, #E
B YA ROFHET T, Z O, sample-300 13 12.11 nm,
sample-600 1% 18.17nm, sample-700 % 30.52 nm & HH <,
EMUBREE Ta 3@ < 721208, itk 1A APRE L Apo>TH
D LRSI, LIzhso ¢, BEYIG/PL 3 -0OMIBR I L 1,
BiYIG OGS b Uieh o 7223, BAPERERE Th 3% <
TRBITOH, PIEORESMA M E LTz & E X HiLD.

3.5 EMOREEE

SEM % v T, sample-400, sample-500, sample-600, sample
-700 ORIAMEE AL LTz, 4 Ol SEM £ Fig. 10
|29, sample-400, sample-500 (&, &7 2K%0> Pt )
2251, sample-600 (%, AR PtdE EIER S, 2L C,
FAL DR S TR PRHBED TR S AV TUND 2 & Bl sz,
sample-700 |3, KRN S HITKRE 72508, ZHLHDERIToHE
U7z IE R S, L3> C, BiYIG/Pt 55 1D
IR T 73 700°C DL &, Pt i) a4l o0 LT B RASED I
Sz B xS,
3.6 &%

Bi:YIG/Pt 3 DOZGUFHRRE Th % 300°C 7> 700°C £ T2t
S, VER L7 OFE R A LA FICE L 5.

16 Transaction of the Magnetics Society of Japan (Special Issues) Vol.4, No.1, 2020



T T T
e ® - -BiYIG
. A--Pt
Ta=T700°C
2
=]
3
—g e
&
:;, Ta = 600°C
g A2
8
=t °
—
° Ta=300°C
oh
e A e o o Ao
1 1
20 30 40 50 60 70
20 ()

Fig. 9 X-ray diffraction patterns of samples annealed at
300, 600 and 700°C by XRD.

W LORESARIFHEDORIEORER, BiYIG MiEOfafmsl, (i
FNCB DREEEA IS Lo 7. T2, XU s2—r
ORTEOFRER, BMUEHERE Ta H\E< 72 D12oh, Pt iR
PO EAMER ST, AU GRBIO BRSNS < 7o
7. LinL, BNIUNRES Th 78 700°C D& &, sBHIHbkiae s
7Y, RIEIEOBERORE, Pt TR HE Lt%wf%L

DR ST Z EABIER S,
AE By 7 BIEOR EOTR E LT, BWERRE Th ok
D Pt HIEOFEREOR b, ZAUTfl S A TEOR A
EzonD. LovL, BMUBHERE Th 3 ERAH D, Pt s
SEARITE LTI ED TR S QD LRSS
T, ARy VEEDRHERSIVNWEE I DI, LR
ST, AL TR~/ TFHEZ L W ER Sz BEYIG/PE #7-0Dli
T2RBMUEETE Th 13 600°C TH D EEZHND.

4 FED

MOD 7% AV TER L7 BiYIG/Pt S5 F-OEWE N A LB
—y 7 B I E R A RN~ R, i e B
IRE T2 12 600°C THDHZEMHLNE ooz, Db %, Pt
DRSS E L, AUt FERIGUE 35 2 & AN
BRENE. TR, APy ZEENN L LR TH D
LEZLNS.

Fig. 10 Surface structure of samples annealed at (a)
400, (b) 500, (c) 600, and (d) 700°C by SEM.
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