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Abstract

BioTes is a thermoelectric material with the highest thermoelectric conversion efficiency near room temperature. BizTes has

large anisotropic thermoelectric properties, which can be improved by controlling its crystal orientation. In this study, we

investigated the effect of crystal growth of Bi2Tes thin film by thermal annealing using microwave heating. As a result, we

successfully obtained c-axis oriented BizTes thin films by irradiating with 900 W microwaves for only 3 seconds.

1. #

BEAHFE IR DEL A~ b LITERDNHE
NEAZET AR F LT E DM ThH 5, B
AR BT DA =I T IR TS ZT <

#zah, KDLV EFRSND,
2
7T = gT )
K

ZTC SRy 715 o 1TEXIRER, k 1T
fz:%fpf H D, Mo T, B—_ vy 755 L BRUSEEN
K&, BMOERNMEVENELEWHE I @R L7

18

%, BNEZHAOBIIEO L HiRT, BR A B kL ¥ —
BT 5 Z LI K DMARET A A TH Y /N
WIS XY 2 CPU WAL TN OHIEHEA 72
WA Vs Tn 5, — T, BV ER TR/ ¥ —
(BT HEGEREICOWTIE, FERVE RS LTl
BRI AN T D LR BETEZHI LMD,

R Qb x X —5E L L TEST D
TANF—=N—_AT ¢ T E LTHER ST
51, 2], BAEAHSE I3 N RIREZETORE, &6



JEMEA Journal Vol.7 (2023. 12)

(ZNEYESOHERREIE b FTRECH D720, IKINE B D
T Ly =T T 7Y OERE LTOEFEH
DI CE D, o, @17 4 VL EHME LT
BREL, 7LX T NeT AL AL LTUSHTSH 2
& BRSNS TV,

] 1 1%, Bk 2 2R BV 2R TR D SRR ST AR A FR S ZT
IRERITFECH 5 [8], WEIZ Lo TR L 72 DR
BRI BT, BRI U Tl 2Rt D3R
EATHOMER DD, ZNHBET HEEMEIOH T,
BisTes (35IRITH Clie bW AGEAHNREA L, B
TETIIR ST D BVEEZE SR D2 < 1E BizTes SR K}
DMEH ST D, F 72U, RSB TN E
FIETH D MR a2 BRI ER STV D03,
BigTes 13 DA 72 i E & L CHRRMEh TR
V4], 2 < OIEFEFFEIER STV D,

20
Zn;Sby  AgShTe,/GeTe
=15 PbTe :
N .
= |BiTe,® \ | CeFe,CoSb,,
Jm Bi,Te,(n) /] o
ki A MALT Y | BipSrCo,0,
#H 10 S \wra ‘\ — f i
i N /' N2 Ca,;Co,0
A FAONNDY
g 1y N
e 05 7 e 7 CoSb, — SigsGegg
| ;\B ' «/ﬁé; Me,Si |
‘CsBi,Te, _~> 4 MnSi, ;5_,
H | Na,CoO, | : |
l

0 200 400 600 800
3 (K)
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Fig. 2. Crystal structure of Bi2Tes.
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Fig. 3. BizTes thin film.
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Fig. 4. Inside the pReactor Ex applicator.
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Fig. 6. Time dependence of temperature of BizTes
thin film at constant microwave power (50, 100,

200, 300 W).
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Fig. 8. XRD patterns of BizTes thin film after Slow

annealing.

3-2. Rapid annealing
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Fig. 9. Time dependence of temperature and
microwave power in BixTes thin films after

Rapid annealing.
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Rapid annealing.
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Table 1. Z©oe /1015 peak intensity ratio of Bi2Tes

thin film at various annealing conditions.
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Q) (°C/min)
Calculation — — — 0.09
Slow 200 °C 200 50 0.12
annealing 250°C 250 50 0.14
300 W 79 1,160 0.35
Rapid 500 W 191 3,400 0.66
annealing 700 W 217 3,940 0.63
900 W 267 4,940 1.06
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