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This paper presents experimental evaluation of mechanical stress effects in SOI (Silicon on Insulator) devices.
Especially, this study focuses on the interaction between mechanical stress effects and parasitic bipolar effects of
SOI devices. The mechanical stress effects of SOI devices are evaluated using a four-point bending test. It is
demonstrated that the parasitic bipolar effects acceleares the electrical variation induced by the mechanical stress

effects.

1. [FCHIC
WA Ny =V OFERE TR, BfEMosEE T
BRRE T e ANEG ENDHD, BT vr—TF
EBOTHRLERIS N NREAET DL EN LN T
Wb, Bl x X, BIREE IERIE 1y — T, # ik
#ﬁﬂ'ﬁt Si Fy 7O RREEIZERLT, Si Fv
RIS RE RIS T (0T H) BELDLZE
75 HHNTWS V2o Si Fy7NOERIE S (OF
), Si Fv 7 EOT ASAAOERFFEICH KEE
B RIET LRSI TND 2, BRI 77
R LT8R T S A 2D P B R R E D%
i, 7T AAAOFEAC RIS E - TUd iy r— Uil
ElC7R oo B TR IS N R R A S T, Lz
Do T, BEMRIIIE 1 & Z AU R 5 Y8 (R 7 /3 A %
DEXFFELBOBEGREEYIC LI LR, T3
ARABLON =Y Ok G- s E eI,
SOI (Silicon on Insulator) 7 = /~\{Z X% SOI-
MOSFET ( Metal-Oxide-Semiconductor Field-Effect-
Transistor) ClX, F¥ /L TFED SiO, #afk)E 23 %4
BRAEBS T80, ml - KHEE b
EXBHZENTED, — T, SOI-MOSFET & SiO, s
%ML 12 MOSFET #iEaER 32720, D3+
TRT T RICRITHIT, Ry r TR
IRIMMAACB G E S| ER T ZENMEER > TN
% O, BUk, 201578 SOI-MOSFET (Z A7 72 Wy B
%Hﬂébﬂmﬁﬁfj}fﬂ%@mm@ﬁﬁ IZOWTH 5723
fili - ZEE RSN TR, B FREEOEHErEm L
ZDOERaAMED =02, FEROMEREEZ L ZE

193

L7 il 2Rk gt 3 e BT 72 %, LT3 T, SOl
INARZIBNTY, BEBAIG T12h55 8 SO1 M7 /S A2
WCREE BB RO BEAERICLDT NAADE
REFEZ B R - BEAR L CBLZERMETHD,

ZZCABFZETIE, SOI-nMOSFET Zxf4:& LT,
BRI DT K 9~ 2 8B & R PE A Bh 2 FEBR 11 12T
L7, BARMIITIX, 4 sdli]C SOI-nMOSFET (2 1
B S & AR, SOl BT SARIZREAH 72 Y BLEL G
ThdHE AR =T R Mmﬁéw‘wﬁmﬁ@%
ZREEL7=, ZA2kD, SOI-nMOSFET (23517 DRk
E@mﬁ&%@wm—?;ﬂ%@mmﬂﬁt, Z D faf
FHEAFIE B L OV — MESRAFEZ SN T 52
LR HMELTZ,

2. EBRAE

21 #HETNAREHRA

x4 & L7= SOI-nMOSFET 0% — R (1) 1%
0.4, 0.45, 0.5, 0.6, 0.8, 1.0, 1.2 um D 7Y, 7 —h
M (W) 134T 100 pm THD, ABFFETH =4 580
FRER T OB %E Fig. 1 1OR9, 458038
IET = ANLEMRICEIHENTED, &S 287
mm, M 4.7 mm, JEX 625 um THD, £/, 7T )
Skl A B0 3RS, SOI-nMOSFET D& it /7 A
(DFEVY =R A Fm) 2Rk B FHmice
735 Jr (Longitudinal: L), %hkﬂ‘iﬁlﬁﬁﬁﬂ&lko
7-iRB& i (Transverse: T) D2FMEAVERIL, i J7 1)
(AT E T RE 2 1S 12 A REE Lz,



MES2020 (E30EIRA 70Tl 7 ba=7 A VRI 7)) 2020469 H

22 ABBITHREBIRTL-FHEY

AFETHN-RER S 2T A%, RER A ICAMNE
Hz2545 7Y, 7a— "z icERsS Al
LB B, BIXORBAFOBEMAIATEE=
HINHRERRESIND, 4 sER V7 O PRI S A R X
8 mm, I3 A EEREIL 24 mm TH D, SOI-
nMOSFET %, 4 S iF 27 o a3 S Iz E 3
HZET72%, 7283, SOI-nMOSFET OB {EIZx 95
DR YRR T D720, B A OERNIZA T
AR A E LT,

Fig. 2 120X, 45807 27~ 7 B 7 ok
WX %9, KO ZI2ED, Fig. 1 1ZRU MR
B DR FHF NSRS NaAfi T HZEMTED,
F77, Fig. 2 \OR98Y, 4580 07254 58 i
DO FHFNLE DA IZ L~ T, SOI-nMOSFET 73 E
PRSIV TN DR T R 2 51 RY E72IXERMG O )
B RECH D, A EIE, 45T 7 oWl
YN ERESN =Rtk TRHRHLZ, BR
AEHINE, 78R (SOI-nMOSFET) D &/ < R IZE
A= /A D G S Ryt

2.3 HEBREH
AMRZETIE, AT 2 71z L0 ER IS E O fif
HA Nz 2%, SOI-nMOSFET D EHR/ Sy Rz Fm—

28.7mm
El | sor S -
E [ -nMOSFETi — |:|

<
Thickness:0.625mm l

_———— T----

1 1
Tension, | Longitudinal | | Transverse | i Tension
1 !

! Source Gate Drain

kb

SOI-nMOSFET

1
Source !

Gate

Compression; Drain }Compression
1 1

Fig. 1 Schematic configurations of 4-point bending
specimen
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Fig. 2 Schematic diagrams of load application using 4-
point bending fixture
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Fig. 3 Experimental results of drain current variations
with applied gate voltages (no-stress)
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Fig. 4 Experimental results of drain current shifts
induced by mechanical stress (Vg=1 V)
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Fig. 5 Stress sensitivities of drain conductance with
comparison between region 1 and region 2
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Fig. 6 Gate length dependence in stress sensitivity of
drain conductance
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