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Elucidation of radiation damage mechanisms for micro devices
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Abstract

Anomalous drain current changes by 2 MeV electron irradiation have been observed for the parameters of the input
characteristics of SOI nFETs. The threshold voltage shifts correspond to trapped charge at the buried gate oxide and
oxide/semiconductor interface. The increase in gm is ascribed to positive charge accumulation in the buried oxide layer,

which turns on the parasitic back channel conduction.
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Fig. 1: Input characteristics of SOI nFETs before and
after 2 MeV electron irradiation.
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Fig. 2: Subthreshold swing of SOI nFETs before and
after 2 MeV electron irradiation.
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Fig. 3: Threshold voltages of SOI nFETSs before and after
2 MeV electron irradiation.

e e e @
- - N N
o w o v
T T T T

TRANSCONDUCTANCE [S]
=4
(4]

o
=
=}

Before irra. 1014 1015 1016
ELECTRON FLUENCE [e/cm?]

Fig. 4: Transconductance in the channel of the SOI
nFETs.




[16016]

3. F&H

A= EARSE -0 2 MeV B HR IR L 2 1 ik
WEfRIA % HEg & L C. SOl nFET % 8 (2 EA U ED
PR KON 21T o 72, YT ALy a—)L FiHE
WD R LA EIROMBUE Swing B X ORBIEELE Y 7
N DOJFERNE, BRI S 7z IE & e & Si/Sio, 5t
THENT A S - BB R OB E D HIC X 0§
THZENTE T, Tz, BEBZEDO R A ERN
Vo T2 AVBEINAE ZID 3 DR D BV B S s,
ZOFRIL, BBENT X D IAL R LR I EE S
NEEEMICEIVFEINEZFET v X VITED,
F ¥ RO EENEIM L2 & THAT 52 &0
T&ET,

P

[1] P.R. Rao, X. Wang and A.J.P. Theuwissen, Solid-State
Electronics, 52, 1407 (2008).

[2] H.J. Barnaby, M. McLain and 1.S. Esqueda, Nucl. Instr. and
Methods B, 261, 1142 (2007).

[3] H.L. Hughes and J.M. Benedetto, IEEE Trans. Nucl. Sci., 50,
[3] 500 (2003).

[4] F. Andrieu, O.Weber, C. Fenouillet-Béranger, P. Perreau, J.
Mazurier, T. Benoist, O. Rozeau, T. Poiroux,M. Vinet, L.
Grenouillet, J.-P. Noel, N. Posseme, S. Barnola, F.Martin,
C. Lapeyre, M. Cassé, X. Garros, M.-A. Jaud, O.
Thomas,G. Cibrario, L. Tosti, L. Brevard, C. Tabone, P.
Gaud, S. Barraud, T. Ernst, and S. Deleonibus, IEDM Tech.
Dig., 3.2.1 (2010).

[5] T. Mizumo, J. Okumura, and A. Toriumi, IEEE Trans.
Electron Devices, 41, 2216 (1994).

[6] C. Lee, T. Arifin, K. Shimizu, and T. Hiramoto, Jpn. J. Appl.
Phys., 49, 04DC01-1, (2010).

[7] E. Simoen, M. Gaillardin, P. Paillet, R.A. Reed, R.D.
Schrimpf, M.L. Alles, F. EI-Mamouni, D.M. Fleetwood, A.
Griffoni, and C. Claeys, IEEE Trans. Nucl. Sci. 60, No. 3,
pp. 1970-1991 (2013).

[8] P.J. McWhorter, P.S. Winokur, Appl. Phys. Lett., 48, No.2,
pp.133-134, (1986).

TERR 28 4 B I - S St e R 2k R SE
—IEFEINFTE R RS



