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The effect of heavy-ion irradiation for short channel SOI devices

OFnHmER ",

EPIER? alpi—2 RIEEE? RS S S

*Yusuke Wada!, Yuta lwanami?, Junichi Kaneyama?, Ai Nagatsuka?, Yan Wu?, Yoshihiro Takahashi®

Abstract: Heavy-ion induced SET (Single Event Transient) pulse from SOI-CMOS inverter consisted by MOSFET with SiGe
source/drain has been investigated. Shorter SET pulse can be obtained by increasing Ge concentration because of suppressing
parasitic bipolar effect. It is also found that the reduction of pulse duration is limited by the collecting time of deposited charges.
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Fig.1 (a)SOI-MOSFET model and (b)SOI-CMOS inverter model

2. T M AV I al—v gy

¥ 1 {Z(a) SOI-MOSFET @ 2 kit E7 /L, (b) SOI-
CMOS A v R—F DFHHEET V%~ 7. NMOSFET,
PMOSFET & 12X 1@ d i & L, v R /ViRiE
PMOSFET:NMOSFET=2:1 & L7=. %72, K 1(b)D L
IZ Vpp=2.5[V], 7" — MIZ High AJJ, IREED A& LT
H1 7712 3Cox(NMOSFET DE &% Cox & LTD) DR B2 $2
fE L7= CMOS o > \—Z ik Lz, X 1LIZRT 47
KAED SOI-PMOSFET D7ART « HLLZ LET=10[MeV-
em?/mg] D E A A2 (A BEART 2 Quep=52[fC]) 2 T2 B
LB O BFFEERB L O DEELZHAE LEZ. =
2L, Y—RAIRLA D Ge BT 0~20[%] % Tk
X, FEBANTOREI-ELLEZ. Zorx, N
v R¥ v v 713 1.12~0.98[eV] £ TEILT 5.

3.SOI-CMOS A > =2 |28 F L EA A4 L FHZH T
¥ 212(Q) K LA 2T DEA A4 v BREFHE BN,
(L) EEOR I E A 7. EA A UREIC LD,
RELRFEERB IR OKERELD. EDO%,
Z OIREEN —ERFRMERF S D23, GeJREDHINE &
BTV ANE (Vo = Vool2 & 78 % Ol & E )13k
<72, U Lo Xy, Yy—2I KL A 2 SiGe %
W5 Z & T CMOS A >/ 3—HF D SET 7V ANgE /N
TXHZ L aMER L. £77, ZNETOMET, E
FEEFIIN SOI-PMOSFET @ Y — &/ K LA 1T SiGe %

1: HRERL - BE(Ri) - BBF, 20 HRFRL - 55 - &+, 3: AREL - #H - &1

1068



Fr 28 FE BAKRFEIFE PNHEESTRE

(a) 1.0

08|
06| — 01

IN,ON

04F = =1

0.2}

PMOS drain current [mA]
o
N

ORFE

20}

151

Vout [V]

______________________ Vppo/2
10t

05 ¢}

0 05 1.0 15 2.0
Time [ns]
Fig.2 (a)Heavy-ion irradiation induced transient current

and (b)output voltage in CMOS inverter
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Fig.3 Comparison of heavy-ion irradiation induced current

in PMOSFET and CMOS inverter
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Fig.4 Heavy-ion irradiation induced current in PMOSFET
(Vp=-2.5, -0.1[V])
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