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Abstracts ZTO/m-Si thin film is produced to investigate tunneling phenomena by interface characteristics by the depletion
layer. For diversity of the depletion layer, the thin film of ZTO is heat treated after deposition, and the gpolarization is found
to change depending on the heat treatment temperature and capacitance. The higher the heat treatment temperature is, the higher
the capacitance is, because more charges are formed, the highest at 150 °C. The capacitance decreases at 200 °C. ZTO heat
treated at 150 °C shows tunneling phenomena, with low non-resistance and reduced charge concentration. When the carrier
concentration is low and the resistance is low, the depletion layer has an increased potential barrier, which results in a tunneling
phenomenon, which results in an increase in current. However, the ZTO thin film with high charge or high resistance shows
a Schottky junction feature. The reason for the great capacitance increase is the increased current due to tunneling in the
depletion layer.
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Table 1. Conditions for ZTO processes and sputtering system.
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i
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Fig. 1. Capacitance characteristics in accordance with the voltage
of ZTO in a short range.
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Fig. 2. Capacitance characteristics in accordance with the voltage
of ZTO in a long range.

Fig. 4. Resistances of ZTO with various annealing temperatures by hall measurement,

Fig. 3. Capacitance of ZTO with various annealing temperatures.
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Fig. 5. Carrier concentration of ZTO with various annealing temperatures, (a) 200 °C, (b) 150 °C and 50 °C, (c) room temperature and
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Fig. 6. Current-voltage characteristics of ZTO with various
annealing temperatures.
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Fig. 7. Capacitance of ZTO annealed at 150 °C.

o o

oh;]_

Fig. 6% dagero e ZTO ¥te] AG-HFE
Aolth. 150°Ce] zTORM A AFE= 718 Bol F7}
SIFA, o2 BhELe HlAEE ) AT HTEAS Ko
TMQ’

Fig. 72 150°C EAgl2x9] "utox AQAHEE
YERN I =t 0 V-5V AlojollA] oA Asjre A=
w438 F7lelAT7E ke AR EA o] e
t}. Fig. 79149} 7o) 1820 HAgAgEAolHA =
ASS F45L e olFe *%01 ANHo=
F< o]F= Aol ofyr] wiiLo] ArjHoz2 ouEA
el 1oH, Fig. 6914 % 150 °C E42]&
ke o W EAS YEhth HalsErt SO HA 1?‘“
o] Wi AsfrE 2] Fho] g & 7o YA FE

dol vEh BE® d4e] yetdte A 4 7+ 3
t} 150 °C GA-gleEE ZTOou | Agjols F53s] &
o] ¥FEI ¥ FAsIon, AN FHSES 3

/3 ZTO WhEx] vpek

Adolre] B &3t 411
Ashs olF PN Hgel & FHHRA Bdey

n
o,
WC e I o

=3 ZTO

= T ‘0_1_;'_ ] Q—E}L}X] %‘9/\ II_?}
AFAY BHAME 27|50 et
4.4 =

N
—
@)
iy
=
_11:1
©
rUR

3} A aFol o3t FAAFH IR A%
o tjshe] 1756‘}0}1:]- ZTO/Mn-Si BF=ke] AlHelX ¥4
S0 AL ARz wet o] GEAHA o
FHl wHEolRTh. TS AL des A
om, FPFTS M7l 54 Ol HMPES 2 s ofd
A Lo R 471 et AT pnid ol
o)t FAFES VAL JOoWAME 2HELS 2
= d0S A AEA ASHH doiF o R Ayt @
2 gt A Fg o] PPl AHAA ] HIHA
gol dojubiA B MR{7F 327] wEoltt By
Aol UehAl e vl e ARF-HGEAde] v
FAA L7IHAEALS BAFU RI=A AR = &
PEoAM el HEg@YOR Qlale] emAgEA o] et
ULEsg ol &35 HAFUTH

References

—_—

. T. Oh, Jpn. J. Appl. Phys., 45, 264 (2006)

2. A. Suresh and J. F. Muth, Appl. Phys. Lett., 92, 033502
(2008).
3. T. Oh, Korean J. Mater. Res., 25, 1149 (2015).

4. F. Liu, Y. Zhou, Y. Wang, X. Liu, J. Wang and H. Guo,
Quantum Mater., 1, 16004 (2016).

5. S. W. Tsao, T. C. Chang, S. Y. Huang, M. C. Chen, S.
C. Chen, C. T. Tsai, Y. J. Kuo, Y. C. Chen and W. C.
Wub, Solid-State Electron., 54, 1497 (2010).

6. S. Akasaka, K. Tamura, K. Nakahara, T. Tanabe, A.
Kamisawa, and M. Kawasakil, Appl. Phys. Lett., 93,
123309 (2008).

7. Z. M. Jarzebski and J. P. Marton, J. Electrochem. Soc.,
123, 199 (1976).

8. T. Oh, Electron. Mater. Lett., 11, 853 (2015).

J. Maserjian, J. Vac. Sci. Technol., 11, 996 (1974).

10. J. Maserjian and N. Zamani, Appl. Phys. Lett., 53, 559
(1982).

11. C. S. Han and S. W. Kim, Korean J. Mater. Res., 28, 12
(2018).

12. M. A. Paranjape, A. U. Mane, A. K. Raychaudhuri, K.
Shalini, S. A. Shivashankar, B. R. Chakravarty, Thin
Solid Films, 413, 8 (2002).

e



