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Abstract| The present status of Silicon{On{Insulator
(SOI) technologies, structures and devices is reviewed
with the aim of demonstrating the attractiveness of SOI
for high-temperature applications. The basic MOSFET
parameters (leakage current, threshold voltage, carrier
mobility and subthreshold swing) are described as a func-
tion of temperature up to 300�C. The temperature be-
havior of more speci�c SOI mechanisms, induced by the

oating body, interface coupling and parasitic bipolar
transistor, is also discussed.

I. Introduction

In MOSFETs, only the top region (0.1{0.2�m thick)
of the silicon wafer is useful for electron transport. SOI
structures emerged from the concept of separating the
active device overlay from the detrimental in
uence of
the silicon substrate by a buried oxide (Fig. 1). The
following are intrinsic advantages of SOI devices [1].

Dielectric isolation. SOI circuits consist of single-device
islands, separated from each other (lateral isolation)
and from the substrate (vertical isolation). SOI{CMOS
circuits are naturally free from latch-up, hence there is
no need for sophisticated schemes of trench isolation.
Vertical junctions. The source and drain regions extend
to the insulator and only their lateral sides serve as
junctions. This yields a substantial reduction in par-
asitic capacitances, leakage current, and short-channel
e�ects.
Circuit design and processing. The absence of wells and
inter-device trenches reduces the number of processing
steps and o�ers, in principle, additional design 
exibil-
ity for CMOS circuits.
Low voltage/power operation. In thin, fully-depleted
SOI transistors, the subthreshold slope is sharper and
the leakage current is much lower than in bulk Si.
Therefore, the threshold voltage can easily be set
around 0.3V and, for a prede�ned power consumption,
much denser and faster circuits can be integrated on
SOI.
High voltage/power operation. The 
exibility of SOI
structures (variable �lm and oxide thicknesses, dou-
ble buried oxide, interrupted oxides, electric shield en-
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Fig. 1. Generic con�guration of CMOS transistors in silicon-on-
insulator wafers.

gineering, etc) makes it more suitable than the iso-
lated bulk-Si technology for the fabrication of high
and medium power/voltage devices. Single-chip smart-
power circuits can also be integrated by combining a
vertical power component, located in the non-SOI sec-
tion of the chip, with a control low-power SOI circuit.
High temperature operation. This paper will demons-
trate that CMOS SOI circuits have capability of suc-
cessful operation at temperatures higher than 250{
300 �C, opening a huge range of applications (automo-
tive, avionics, : : : ). The basic merits of SOI are: no
temperature-activated latch-up, much smaller leakage
current, and less temperature-sensitive threshold volt-
age than in bulk Si.
Reliability. The historic motivation for SOI devices was
their excellent tolerance of transient radiation e�ects.
Logic upsets are greatly reduced since the SOI device
volume exposed to radiation-induced carrier generation
is 2{3 orders of magnitude smaller than the correspond-
ing volume in bulk Si.

These merits of SOI were not enough to stop the in-
credible progress of bulk Si technology which has ac-
tually delayed the entering of SOI into the commercial
arena. There are also internal circumstances which have
contributed to inhibit the development of SOI: (i) the



(a) (b) (c) (d)

Fig. 2. Typical SIMOX structures: (a) ITOX (lower dose, thin
BOX), (b) standard SIMOX, (c) doubleBOX, (d) interrupted
BOX.

uniformity, availability, and cost of SOI wafers must be
improved, (ii) speci�c transistor e�ects, such as 
oat-
ing body, dynamic transients and interface coupling, re-
quire a better understanding and control, (iii) the tech-
nology and design of integrated circuits are not fully
customized for SOI.

II. Synthesis of SOI Materials

A. SIMOX

The buried oxide (BOX) is synthesized by internal
oxidation during the deep implantation of oxygen ions
into Si wafers. Typical implantation conditions are
1:8� 1018O+/cm2, 190keV, 100mA, and 650 �C. The
thicknesses of the Si overlay and BOX are roughly
200nm and 380nm, respectively. Annealing at high
temperature (1320 �C, for 6 hours) is necessary to re-
cover the crystalline quality of the �lm. In commercially
available 8" SIMOX wafers, the buried oxide interfaces
are sharp and uniform [1].
Several SIMOX variants have been explored (Fig. 2):

thin and thick �lms, ultra-thin BOX, interrupted oxide.
In the double SIMOX structure (Fig. 2c), fabricated by
high/low dose implants, the silicon layer sandwiched be-
tween the two oxides is useful for interconnects, electri-
cal shielding, or optical waveguides. Recent attention is
given to the low-dose material (ITOX), with ultra-thin
Si �lm (< 100 nm) and BOX (80{100nm), since heat
dissipation of integrated circuits and short-channel ef-
fects are improved.

B. Wafer Bonding

Wafer Bonding (WB) technology provides undam-
aged crystal quality and a wide range of thicknesses
for both the SOI �lm and the BOX. The generic pro-
cessing steps are [2]: (i) mating two oxidized silicon
wafers together, (ii) annealing to increase the bonding
strength, and (iii) thinning one of the two wafers by
grinding and etching. The latter step is more critical
as it needs an etch-stop layer. This explains the di�-
culty in manufacturing ultrathin and uniform Si �lms.
A recently developed plasma-assisted chemical etching
method provides 100nm SOI �lms with good uniformity
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Fig. 3. Synthesis of Unibond wafers.

[3]. Even thick WB �lms may be useful for sensors and
high-voltage devices.

C. Unibond

The leading SOI materials, namely SIMOX and wafer
bonding, o�er a high-quality crystal, but are limited by
a small volume production and a relatively high cost.
These problems can be alleviated by the novel Uni-
bond material, fabricated with the Smart Cut process
[4]. There are 6 basic steps (Fig. 3) : (1) thermal ox-
idation of seed wafer A, de�ning the BOX thickness
(10nm{1.5�m), (2) deep implantation of hydrogen (2{
10 �1016 cm�2) into wafer A to locate the splitting re-
gion (the thickness of the Si �lm, up to 1.2�m, is se-
lected by tuning the implant energy), (3) bonding of
wafer A to a handle wafer B, (4) anneal-induced sub-
surface cleavage of wafer A (i.e smart-cut: the thin
SOI �lm, separated from wafer A, remains bonded to
wafer B), (5) high-temperature annealing (1100�C) to
improve the bonding, and (6) touch polishing to erase
the roughness of the top silicon surface.
Final thickness uniformity is better than �5 nm and

the roughness is below 0.15nm RMS. The Unibond
structure exhibits a very low dislocation density, excel-
lent electrical properties, and no oxide defects [5]. Note
that the rest of wafer A is recycled as a `new' wafer B.

D. Other SOI Technologies

FIPOS | This technology (FIPOS: Full Isolation by
Porous Oxidized Silicon) makes use of oxidized porous
silicon. In a typical FIPOS sequence, phosphorus is-
lands are implanted in a p-type Si wafer. Anodic reac-



tion in HF converts the super�cial p-type regions into
porous silicon, whereas the n-type islands are not af-
fected. Porous Si has a very large surface/volume ratio
(200{1000m2 per cm3) and is selectively oxidized. The
main expectation comes from the possible application of
electroluminescence in SOI, whereas the disadvantage is
that FIPOS involves a wet process.

ZMR | A thermal oxide (0.2{2�m thick BOX) is �rst
grown on a silicon substrate, followed by deposition
of a poly-Si �lm. The Zone Melting Recrystallization
(ZMR) is achieved by scanning a source of energy (lamp,
graphite strip heater, electron beam, laser) across the
�lm [1]. The ZMR process can be unseeded or seeded,
the latter being subject to thermal and topological dis-
continuities. Surface uniformity can be recovered by
planarization and thinning. The predominant defects
that hamper the wide application of ZMR are grain sub-
boundaries. The ZMR process is envisaged mostly for
3{D integrated circuits (located in `defect-free' islands)
with multifunctional operation, parallel processing and
optical sensing functions.

SOS | The epitaxial growth of Si �lms on Al2O3 gives
rise to small silicon islands that eventually coalesce.
The standard Silicon on Sapphire (SOS) �lm su�ers
from lateral stress, in-depth inhomogeneity, and defec-
tive interface transition layer [1], but can be improved
by solid-phase epitaxial regrowth. Silicon ions are im-
planted to amorphise the �lm and erase the memory of
the damaged lattice and interface. Annealing allows the
epitaxial regrowth of the �lm, starting from the `seed-
ing' surface [6]. Recently, 100nm thick SOS �lms with
good quality have been grown on 6{8" wafers.

III. Typical SOI Devices

A. High Voltage Devices

Lateral DMOS transistors with long drift region have
been fabricated on standard SIMOX whereas vertical
DMOS can be accommodated in thicker wafer-bonding
SOI [1]. Interrupted SIMOX process (Fig. 2d) o�ers the
possibility to synthesize locally a buried oxide. There-
fore, a vertical power device (DMOS, IGBT, UMOS,
etc), located in the bulk region of the wafer, can be
controlled by a low-power CMOS/SOI circuit. An ex-
ample of 600V/25A, smart-power device with `mezza-
nine' structure is shown in Fig. 4 [7]. Double SIMOX
(Fig. 2c) has also been used.

B. Innovative Devices

The feasibility of 3{dimensional circuits has been
demonstrated on ZMR structures. An image signal pro-
cessor is organized in 3 levels: photodiode arrays in the
upper SOI layer, fast A/D converters in the intermedi-
ate SOI layer, and arithmetic units and shift registers in
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Fig. 4. 600V/25A, intelligent vertical IGBT with CMOS control
on mezzanine SIMOX structure [7].

the bottom bulk Si level [8]. SOI is also an ideal material
for integrated microsensors because the Si/BOX inter-
face gives a perfect etch-stop mark, making it possible
to control the fabrication of very thin membranes. A
typical pressure sensor is shown in Fig. 5a. Transducers
for detection of the magnetic �eld, gas 
ow, tempera-
ture, radiation, etc, have successfully been integrated
on SOI [1].
The Gate{All{Around (GAA) transistor of Fig. 5b

makes use of the concept of volume inversion (inverting
the top and bottom interfaces causes the whole �lm to
be inverted) [9]. The GAA is fabricated by etching a
cavity into the BOX and wrapping the transistor body
into a poly-Si gate [10]. A similar device is the Delta
transistor [11].
The family of SOI devices also includes optical wave-

guides and modulators, microwave transistors inte-
grated on very high resistivity SIMOX, twin-gate MOS-
FETs, and other unusual components [1], [10].

C. CMOS Circuits

The superior performance of CMOS circuits on SOI
has been repeatedly demonstrated on submicron de-
vices, including ring oscillators, test circuits, A/D con-
verters, microprocessors, SRAM and DRAM memories,
etc. It is admitted that the generation (n) on SOI per-
forms comparably well as the next generation (n+1) on
bulk Si.
The device characteristics are compatible with low-

voltage/low-power and high speed ULSI applications.
Quarter-micron ring oscillators show delay times of
14ps/stage at 1.5V [12] and of 45 ps/stage at 1V [13].
PLL operated at 2.5V and 4GHz dissipate 19mW only
[13]. A 1Gbit DRAM with 1V supply has been recently
presented [14].
Minimum size MOSFETs have been tentatively fabri-
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Fig. 5. (a) Pressure microsensor on SOI and (b) Gate{All{
Around transistor.

cated: 70nm length, 10nm width, and only 2nm thick-
ness [15]. When these features will be cumulated in
a single transistor, the total volume will be as low as
10�18 cm�3 ! This implies that there will be less than
105 Si atoms in the �lm and the doping will be pro-
vided by a unique impurity, whose location will become
relevant.

IV. MOSFET Operation

In an SOI{MOSFET (Fig. 1), inversion channels are
activated at either the front interface (by biasing the
gate VG1

) or at the back interface (by applying a sub-
strate, back-gate voltage VG2

). There are 2 types of
SOI transistors: partially-depleted, when the depletion
layer does not extend from one interface to the other,
and fully-depleted, when the �lm is very thin and/or
low doped. The con�nement of the thin Si �lm between
two oxides and the dual channel operation are respon-
sible for interesting physical mechanisms [1] that are
unknown in bulk Si devices.

A. Partially{Depleted SOI MOSFETs

The standard ID(VD; VG) relations existing for bulk
Si MOSFETs apply, without any major modi�cation, to
partially-depleted SOI transistors provided they have a
contact to the Si �lm (5{terminal devices). Although
the back gate bias acts as an extra experimental param-
eter, its practical in
uence is rather limited.
If the body contact is missing, the transistor oper-

ation is a�ected by the 
oating-body e�ects. Majority
carriers, created by impact ionization, cannot escape
from the �lm since there is no substrate current. They
induce an increase in the body potential which lowers
the threshold voltage and gives rise to a kink in the
ID(VD) characteristics. In short-channel, thin-�lm SOI
MOSFETs, the source-body junction (i.e emitter-base
junction) is easily turned on: the activation of the inher-
ent lateral bipolar transistor leads to early breakdown
and current 
ow in the �lm volume. In weak inver-
sion and for high drain bias, the feedback loop (more
carriers|more impact ionization events|higher body
potential) causes negative resistance regions, hystere-

sis in ID(VG) curves, and eventually latch (loss of gate
control) to occur.
Drain current transients are also due to the body iso-

lation. After switching the front and/or back gate bias,
there is no substrate current to promptly adjust the ma-
jority carrier density: equilibrium is reached through
a `long' generation-recombination process. The `static'
ID(VG) characteristics and circuit performance may be
a�ected by the direction of voltage scanning, hold time
and delay time. For example, a current overshoot is
observed when the gate is turned on. The majority car-
riers, expelled from the depletion region, collect in the
neutral region and temporarily increase the body po-
tential (i.e lower threshold voltage). Carrier recombi-
nation is needed to remove the excess majority carriers
giving rise to a transient current reduction. A recipro-
cal undershoot occurs when the gate is switched from
strong inversion to weak or moderate inversion. The
drain current increases gradually with time as the ma-
jority carrier generation allows the depletion region to
shrink.
A di�erent problem is self-heating. The cooling of SOI

transistors is inhibited by the poor thermal conductiv-
ity of the surrounding SiO2 layers. This self-heating
essentially results in a reduction of the carrier mobility,
a shift in the threshold voltage and an overall negative
di�erential conductance for high gate and drain volt-
ages.

ID gmlog ID

I D A

D A

I I D A

Front gate voltage (VG1)

Fig. 6. Generic front-channel characteristics (strong inversion
current, weak inversion current and transconductance) of a
fully-depleted SOI MOSFET for accumulation (A), depletion
(D) and inversion (I) at the back interface.

B. Fully-Depleted SOI MOSFETs

These devices are naturally kink-free, although a rem-
iniscent 
oating-body e�ect may still be observed in
weak inversion. In fully-depleted SOI MOSFETs, the
depletion charge cannot extend with gate bias, there-
fore the front and back surface potentials become inter-
related via a coupling factor roughly equal to the thick-
ness ratio of front and back oxides tox1=tox2 . The ap-
parent properties of one channel vary remarkably with
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MOSFET and (b) Arrhenius plot of the leakage current.

the bias of the opposite gate. Interface coupling means
that front gate measurements are all reminiscent of the
bias and quality of the buried interface and oxide.
Totally new ID(VG) relations hold in fully-depleted

MOSFETs, whose behavior is more complex as it de-
pends on both gate biases. The main transistor char-
acteristics are schematically represented in Fig. 6 and
will be discussed next, as a function of the operation
temperature.

V. SOI{MOSFET Parameters at High

Temperature

A. Leakage Current

Typical subthreshold ID(VG) characteristics of an n-
channel SOI{MOSFET are shown in Fig. 7a. The o�-
state leakage current increases exponentially with tem-
perature. The activation energy, deduced from the Ar-
rhenius plot of Fig. 7b, is close to EG=2 and unam-
biguously indicates a prevailing thermal carrier gener-
ation [16]. For proper device operation, the ratio be-
tween the on-state and o�-state currents must exceed
several decades. Since the MOSFET body is very thin,
the leakage current in SOI is orders of magnitude lower
than in bulk Si transistors. This implies that the ulti-
mate temperature at which a CMOS circuit can still be
operated is much higher in SOI. For example, Figure 7a
shows that even at 300�C, the Ion=Ioff ratio reaches 4
decades.

B. Threshold Voltage

For successful operation at increasing temperatures,
it is important to limit the threshold voltage lowering.
This condition is more easily ful�lled in fully-depleted
SOI{MOSFETs (dVT=dT ' �0:7mV/K for VG2

= 0V,
Fig. 8a), where the depletion charge is a constant. How-
ever, due to interface coupling, the front channel thresh-
old voltage V dep

T1
is not a constant and decreases with
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the back gate bias VG2
, from accumulation to inversion

at the buried interface [17]:

V dep
T1

= V acc
T1

� CsiCox2

�
VG2

� V acc
G2

�
Cox1(Cox2 + Csi + Cit2)

(1)

where Csi is the �xed capacitance of the fully-depleted
�lm and V acc

T1
is the threshold voltage when the back

interface is accumulated

V acc
T1

= �fb1 +
Cox1 + Csi +Cit1

Cox1

2�F � Qsi

2Cox1

(2)

For higher temperatures, the 
at-band voltage varia-
tion is dominated by the lowering of the Fermi potential
and, at a lesser degree, by the bandgap narrowing [18].
The computed curves of Fig. 8b show that the reduc-
tion rate of the threshold voltage with temperature is
always a minimum for depletion (VG2

' 0V ) and a
maximum for accumulation at the back interface. The
�lm thickness shows contrasting e�ects for accumula-
tion and inversion at the back interface.
Attention is called on the complexity of Eq.(1) as

compared to the simpler case of partially-depleted SOI{
MOSFETs where the threshold voltage takes the same
form as in bulk Si:

VT1 = �fb1 +

�
1 +

Cit1

Cox1

�
2�F +

p
4q�siNA�F

Cox1

(3)

There is no back gate dependence, but the tempera-
ture sensitivity of the threshold voltage is substantially
degraded (dVT=dT ' �1:2mV/K, Fig. 8a), mainly be-
cause of the variation of the depletion charge with tem-
perature.
A more subtle e�ect occurs in short-channel SOI{

MOSFETs, where the temperature sensitivity is in-
creased (-0.82mV/K for VG2

= 0V). This is due
to a barrier lowering at the back interface, induced
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by the proximity of the source and drain [19]. The
back interface status changes from depletion (minimum
jdVT=dT j shift) to weak inversion (higher jdVT=dT j
shift). The same pattern is also observed for p-channel
SOI{MOSFETs. However, since they usually have
accumulation-mode structure (P+P�P+), the current
can also 
ow in the body causing a degraded tempera-
ture sensitivity.

C. Subthreshold Slope

The subthreshold swing S is proportional to the tem-
perature [1]:

S =

�
d log10 ID
dVG

�
�1

= 2:3
kT

q

�
1 +

Cit1

Cox1

+ �1
Csi

Cox1

�
(4)

In partially-depleted MOSFETs, �1 = 1 and Csi = Cd,
whereas in fully-depleted SOI MOSFETs the interface
coupling coe�cient, �1 = (Cox2 + Cit2)(Csi + Cox2 +
Cit2)

�1, is lower than unity [20]. This is why the swing
approaches the theoretical limit of 60mV/decade at
300K. Accumulation at the back interface does decouple
the front inversion channel from back interface defects
but, in turn, makes �1 tend to unity, causing an overall
degradation of the swing (Fig. 6b).
The temperature dependence of the swing (Fig. 9)

shows two distinct regions: a linear variation, corre-
sponding to Eq.(4), and above 175�C an exponential
variation arising from the thermal activation of the leak-
age current [19]:

S = Slin + A exp

�
� EG

2kT

�
(5)

In short-channel fully-depleted MOSFETs, the barrier
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lowering at the back interface results in a parasitic cur-
rent which further degrades the swing [19].
The gradual deformation of transconductance curves

(Fig. 6c) is due to the in
uence of the back gate bias
which governs the front channel threshold voltage and
activates a back inversion channel. The position of the
transconductance peak is laterally shifted following the
variation of VT1(VG2

) [21]. An unusual situation occurs
when the rise in VG1

�rst opens the back channel be-
cause the back threshold voltage decreases. The plateau
of the front-channel transconductance is a direct mea-
sure of the back-channel mobility.

D. Carrier Mobility

For SOI{MOSFET operation in strong inversion and
ohmic region, the drain current is expressed as

ID =
Cox1WVD

L
� �0(VG1

� VT1(VG2
))

1 + �1(VG1
� VT1) + �2(VG1

� VT1)
2

(6)
Remark that in Eq.(6), the �eld-e�ect mobility de-

pends on the low-�eld mobility �0 of front channel car-
riers, attenuated by the coe�cients �1;2. Such an empir-
ical formulation has the advantage of being well adapted
for parameter extraction [22] and circuit design. Nev-
ertheless, it has rigorously been demonstrated that di-
rect relations exist between these `empirical' coe�cients
and the `physical' parameters of the dominant scatter-
ing mechanisms (acoustic phonons, ionized impurities,
and surface roughness) [23].
The low-�eld mobility, essentially dominated by pho-

non scattering above 300K, decreases rapidly at higher
temperature: �0 � T�n, with n = 1:8 (Fig. 10a).
In long-channel MOSFETs, the linear attenuation co-
e�cient �1 is negative whereas, in short-channels, it
is positive and proportional with the series resistance;
the negative value of �1 becomes smaller for increas-
ing temperature. The quadratic attenuation coe�cient
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�2 > 0 is dominated by surface roughness scattering, ex-
cept at high temperature where phonon scattering can
make it become slightly negative [24]. Both �1 and �2
have quasi-linear variations with the low-�eld mobility
�0 (Fig. 10b).

VI. Parasitic Bipolar Transistor

The parasitic bipolar transistor (PBT) limits the
maximum operation voltage and temperature of short-
channel SOI{MOSFETs. The total drain current ID,
the base current IB and the pure MOS-channel current
IMOS are inter-related:

IB = (M � 1)ID; ID = �IB + IMOS =
IMOS

1� �(M � 1)
(7)

The latch condition, �(M � 1) = 1, is achieved at high
VD (increased impact-ionization multiplication factor
(M � 1)) or at high temperature (increased gain �).
The temperature activation of the transistor latch,

above 200�C, is demonstrated in Fig. 11a. Since bipo-
lar action is more substantial for low VG, when IMOS is
simply the leakage current, it is possible to determine �,
as a function of VD and T , from Eq.(7) : ID is measured
(Fig. 11a), the leakage current IMOS � exp(�EA=kT )
is extracted from the Arrhenius plot (Fig. 11b), and M
is computed from standard model [16]. Figure 12 shows
that the gain increases initially with temperature and
then, as soon as the transistor latches, remains roughly
constant. At low current levels, � increases with VD
since the carrier recombination within the base becomes
less important. At high injection levels, the minor-
ity carrier concentration reaches the doping level and
causes � to drop. These results have been con�rmed by
an independent extraction method [25]. To further val-
idate the data, note that the behavior of � corresponds
well with those of the base transport factor and emitter
e�ciency in Si bipolar transistors.
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Fig. 12. Bipolar gain versus drain current for di�erent tempera-
tures in a fully-depleted SOI MOSFET.

Two temperature regions can be distinguished. Be-
low 150�C, the bipolar-induced breakdown proceeds in 3
steps. First, � increases with ID until �(M �1) reaches
unity. Then, the positive feedback increases ID instan-
taneously and brings the device in the high injection
level. Finally, � decreases at high ID and interrupts the
feedback mechanism. Above 150�C, the leakage cur-
rent is high enough to maintain the device in the high
injection regime.
In short-channel SOI{MOSFETs, the PBT interacts

with other parasitic e�ects: drain-induced barrier low-
ering (DIBL), 
oating body, and self-heating. These
mechanisms can be separated by drawing, as in Fig. 13a,
the ratio between the output conductance and transcon-
ductance versus VD [18]:

�
gD
gm

�
sat

= �� dVT;fb
dVD| {z }

VT variation

+Rth

@IDsat
@T

(VG � VT )| {z }
self�heating

+
(VG � VT )

1� �(M � 1)

@�(M � 1)

@VD| {z }
bipolar

(8)

where � is the DIBL coe�cient, dVT;fb=dVD is the
threshold voltage shift due to the residual 
oating body,
Rth is the thermal resistance, � is the bipolar gain, and
M is the impact ionization multiplication rate.
A remarkable aspect is that, at high temperature,

the impact-ionization rate and the subsequent 
oating
body e�ect are drastically attenuated (for VD ' 1:5V
in Fig. 13a); nevertheless, the bipolar action becomes
more pronounced (for VD ' 3V). After the complete
parameter extraction, the ID(VD) curves corresponding
to the pure MOS transistor can be reconstructed and
compared to the experimental characteristics (a�ected
by the bipolar transistor, Fig. 13b).
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Fig. 13. (a) Conductance-to-transconductance ratio versus drain
bias for various temperatures. (b) Experimental ID(VD)
characteristics at 25�C and 300�C in a fully{depleted SOI
MOSFET. The pure, bipolar-free MOS transistor current
(dotted curve) was reconstructed after parameter extraction.

VII. Conclusion

The above review of SOI technologies and devices has
attempted to demonstrate that SOI has reached a level
of maturity which opens new �elds of applications. In
particular, fully-depleted SOI{MOSFETs stand as the
best Si-based devices for operation at high temperature,
up to 300{350�C. Their performance, essentially the low
leakage current and attenuated shift of the threshold
voltage, outperforms bulk Si transistors. However, ad-
ditional mechanisms have to be accounted for in circuit
design and simulation: parasitic bipolar action, 
oating
body, self-heating, and interface coupling including the
barrier lowering. The impact of the above mechanisms,
except interface coupling, can be minimized by fabri-
cating low-voltage/low-power SOI integrated circuits.
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