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Abstract: In this paper, the electrical characteristics of Fin-type SONOS(silicon-oxide-nitride-oxide-
silicon) flash memory device with different trapping layers are analyzed in depth. Two kinds of trapping
layers ie., silicon nitride(SisNs) and hafnium oxide(HfO;) are applied. Compared to the conventional
Fin-type SONOS device using the SisNs trapping layer, the Fin-type SOHOS(silicon-oxide-
high-k-oxide-silicon) device using the HfO: trapping layer shows superior program/erase speed. However,
the data retention properties in SOHOS device are worse than the SONOS flash memory device.
Degraded data retention in the SOHOS device may be attributed to the tunneling leakage current induced
by interface trap states, which are supported by the subthreshold slope and low frequency nojse
characteristics.
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Fig. 1. FInFET SONOS flash memory structure.
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Fig. 2. TEM images of fabricated FInFET SONOS flash
memory — trapping layer (a) SisNs (b) HfO..
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Fig. 3. Low ferquency noise measurement system used
for experiment.
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Fig. 4. Vi-Ip characteristics at W/L = 0.25 um/0.25 um.
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Fig. 5. Comparison of I-V characteristics for each trapping
layer.
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Fig. 6. Comparison of P/E characteristics for each trapping
layer.
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Fig. 7. Comparison of endurance characteristics for each
trapping layer.
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Fig. 8. Energy band diagram for each trapping layer.
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Fig. 9. Comparison of retention characteristics for each
trapping layer.
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Fig. 10. Flicker noise characteristic of SONOS and SOHOS
devices.

1 540] Si-Si0; AW A wls FA @&
2 g8A gden, o|F MAAF7] A8 silicon
o Si0: & 8 FEFSAIG, o] EF Si-SiOp
EAEYE FA & 2oz Hud v Uy

_-‘c_i.
r.E rﬂ. io rE

<
[10,11].

4. 4 &

=1l A= FinFET SONOS T-%9|A] trapping
layere]l W& vlRg 54L& v ¥A3¢c. HfO,
trapping layer”7} nitride®| H)3] P/E speed?} #2311
H2 AYAME FFo] 75 FHE B Hbdo,
retentlon‘-"ﬂ A& nitride trapping layere] H]3] X
@S 54E& Eied, ok AW EfL AT
leakage current®] F7}7F 1o 2 werE o

At 2

o] £RE Fuusta sedTule Aol oshel
A7 L.

REFERENCES

[1] Y. S. Shin, M. Div, and S. E. Co, VLSI Circuits,
Symposium on VLSI Symp. Tech Dig. (VLS],
Kyoto, Japan, 2005), p. 156.

[2] H. J. Park, S. J. Park, D. W, Nam, B. C. Kim, and
K. Y. Seo, J. KIEEME 13, 914 (2000).

[3] T. H. Hsu, H. T. Lue, S. C. Lai, Y. C. King, K. Y.
Hsieh, R. Liu, and C. Y. Lu, VLSI Technology,
Systems, and Applications (VLSI, Taiwan, 2009) p.
154

[4] T. H. Hsu, H. T. Lue, Y. C. King, J. Y. Hsieh, K.
Y. Hsieh, R. Liu, and C. Y. Lu, IEEE Electron.
Device Lett. 28, (2007).

[6] G. Zhang, X. P. Wang, W. J. Yoo, and M. F. Li,
IEEE Trans. Electron. Devices 54, 3317 (2007).

[6] F. Hofmann, M. Specht, U. Dorda, R. Kommling, L.
Dreeskornfeld, J. Kretz, M. Stadele, W. Rosner, and
L. Risch, Solid-State Electron. 49, 1799 (2005).

[7] I. H. Cho, T. S. Park, S. Y. Choi, J. D. Lee, and J.
H. Lee, Technical Digest of Device Research
Conference 2003 (IEEE, Salt Lake City, 2003) p. 133.

[8] S. Maikap, H. Y. Lee, T. Y. Wang, P. J. Tzeng, C.
C. Wang, L. S. Lee, K. C. Liy, J. R. Yang, and M.
J. Tsai, Semicond. Sci. Technol. 22, 834 (2007).

[9] T. Park, S. Choi, D. H. Lee, J. R. Yoo, B. C. Lee, J.
Y. Kim, C. G Lee, K. K. Chi, S. H. Hay, S. J.
Hvun. Y. G. Shin. J. N. Han. . S. Park. U I. Chune.
J. T. Moon, E. Yoon, and J. H. Lee, Symposium on
VLS! Symp. Tech. Dig. (VLSI, Kyoto, Japan, 2003)
p. 135

[10] O. Renault, D. Samour, D. Rouchon, P. Holliger, A.
M. Papon, D. Blin, and S. Marthon, Thin Solid
Films 428, 190 (2003).

[11] John Robertson, Rep. on Prog. in Phys. 69, 327
(2006).





