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FD-SOlI CMOS technology is entering the mmWave realm
providing undeniable benefits in terms of datagateandwidth,
latency and power consumption improvements. Thi tegistivity
substrate option is seen as a major booster tohre#tonate
mmWave performances. The engineering challengateckto this
new wafer generation are addressed in this paperwilV review
benefits and drawbacks of each possible high resystaterial,
and discuss process options to enhance performancessistivity
stability and mechanical robustness to deformatibnough
fabrication processes. Specific measurements agsepted to
show that going from standard to high resistivitpstrates did not
impact the behaviour of logic devices. Those sabs$r being
destined to RF and mmWave applications, their perémce was
also measured in terms of small signal responsegusbplanar
waveguides.

Introduction, Context and Targeted Application

The mmWave era opens up the door to revolutiongplications in the fields of
communication, radar, imager, security, etc. FD-8MOS technology is entering the
mmW realm as a versatile and flexible solution. T&hnology provides the benefits in
terms of data-rates, bandwidth, latency and powasamption required by high growth
markets such as mobile & infrastructure for 5G mrawé&/implementations, consumer &
industrial edge devices for Al & ML and consumeranables for ultra-low power
connectivity capabilities and automotive ADAS apations. However, future RF
markets will impose new levels of performance fothbRF and logic devices. To fulfil
all the requirements, additional improvements &istate level are mandatory. The high
resistivity option on FD-SOI is seen as a major dbeo to reach ultimate mmwW
performance, enabling a higher level of SoC integnawith unrivalled PA, LNA,
ADC/DAC or Switch characteristics.

High Resistivity FD-SOI substrate design will shéne same SOI and BOX layer
attributes with respect to standard FD-SOI: ullia-{~10 nm), highly uniform (5 A, all
points, all wafers) and very low roughness (<1 A ®Mop Silicon, ultra-thin buried
oxide (15-30 nm) with back-biasing capability. Thendle wafer resistivity will be raised
from standard 10-18.cm to a wide range of HR specification (from 26 0000Q.cm)



to assess material robustness to FD-SOI procesgndeonstraint and performance. The
engineering challenges related to this new wafaeg#ion are discussed in this paper.

Experimental Preliminary Results on Standard HR Materials

Different options exist for high resistivity (HR)lison handle substrates, mainly
driven by oxygen content. Indeed, oxygen insideail is known to generate thermal
donors at quite low temperature range, betweent@ B»0°C approximately, maximum
generation rate being estimated at 450°C (1). Tho=enal donors will affect resistivity
stability, especially at typical back end of lin@aspivation anneals, close to this
temperature range.

In this work, we will present resistivity profilingh depth measured with SRP
(Spreading Resistance Profile), on final SOI sasplégh different material options, the
SRP profiles can be either before or after an amdit thermal budget generating oxygen
thermal donors. This thermal budget will be destdilas a DGA for Donor Generation
Anneal, and is chosen to be at 450°C during 1 hehich would be the worst scenario,
as 450°C is the temperature with the maximum theduonaor generation rate. We also
tried to simulate a softer test, assumed to beeclusreal devices maker's back end of
line conditions. This test will be referenced a#-8GA, it is made at 425°C during 30
minutes, and is roughly equivalent to 400°C 1h. 8&RP profiles will also be presented
with this soft-DGA test, to illustrate the potetiar each material on resistivity stability
with a more realistic case compared to 450°C DGA.

The overall process used to fabricate FD-SOI waferguite extensive in terms of
substrate mechanical robustness, as it impliesraleaaneals at high temperature, and
specifically one very high temperature anneal, abd¥00°C, for several hours, to get
very thin and homogeneous FD-SOI layers. We witchéo make a specific focus on
slip-line generations at the end of the SOI procpsading material options. This slip-
line impact will be characterised by defectivityline inspections, such as KLA-Tencor
Surfscan SP5 tools on unpatterned wafers, and Wehaw some defect maps obtained
from different materials.

We can distinguish two most widespread families R substrates. All oxygen
concentration [Oi] will be reported in old ppma (A879) in this work.

Low Oi Substrates

The first option is low Oi material, containing [|Qielow 12 old ppma approximately.
The main advantage of this kind of material willthe stability of the resistivity, due to
the low interstitial oxygen amount, leading to ldvermal donor generation rate. We will
then reach a very good resistivity predictabilihdastability, at a resistivity range from
several hundreds to sever&.km. Figure 1 below represents the SRP profilindepth
on a final SOI wafer, before and after the DGAdgeahd shows the good stability of low
Oi substrates towards thermal donor generatioa £2000Q.cm substrate.

The main drawback for this material range will be mechanical robustness to harsh
thermal treatments, and the impact on slip-lineegation. The lower the [Oi] is, the



higher the sligine rate will be. For oxygen content being belovdld ppma, the sl-
line amount can be adly huge with our typical thermal budget neededptoduce
appropriate FO5OI substrates. An example of defectivity mapshews in figure 2
below, showing both slifines at the edges of the wafers and als-marks, generated
boat or pins contactduring anneals. Hence, the low Oi material robusgne plastic
deformation is not appropriate to produce that koh#R FC-SOI substrate
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Figure 1. SRP profiles at final SOI, for-8 old ppma material initially around 200Dcm.
Plain line is finalSOI, shor-dash line is final SOI and sdlGA, lonc-dash line is final
SOl and DGA.
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Figure 2. FinaBOl defectivity SP5 maps in obligue mode, on 23ansabtacked for Loy
Oi material around B-old ppme

High Oi Substrates

The second option is high Oi material, containi@g] between 26 to 32 old ppn
approximately. That kind of substrate will need @d oxygen precipitation level
reach acceptable resistivity stability. Indeedalifoxygen content in HighOi materies
left at interstitial stage, the amount of thermahdrs generated at back end of line
exceed the amount of initial-type doping left inside the material, even for drdies
with resistivity range around 50- 1000 Q.cm. The way to guarantee actable



resistivity is to perform adequate thermal treatimercreate Bulk Micro Defects (BMD)
by oxygen precipitation.

The precipitation will appear in 2 phases (2), aleation that will create small SjO
precipitates acting as embryos that will aggregadee oxygen, and a growth leading to
bigger precipitates that will be more stable andhve dissolved after subsequent
annealings.

The nucleation can be homogeneous (some interstitj@en atoms close enough to
nucleate, without other defects assistance) orrbggé@eous (based on material point
defects, such as vacancies for example), and dbnetith appear in the range of 650°C
to 900°C. We generally apply a nucleation at 65aA@ 800°C during 2 to 4 hours.

The growth is realised at 1000°C for several hoatseast long enough to decrease
residual interstitial oxygen left inside the ma&énioughly below 14-15 old ppma. The
BMD size after full thermal anneal is found to beager than 70nm, and the density will
be above 1e10 def/cm3.

The resistivity stability is globally ensured sutfat high Oi material will remain in
the high resistivity range. But depending on ihigaint defects concentration which can
vary with pulling conditions, [Oi] range, and imitiresistivity (or P-type doping quantity),
the resistivity range at final SOI and thermal dsngeneration tests, can be wide, from
several hundreds, to 10.0@@cm. Then a precise resistivity range can be dilffito
contain.

The BMD created will bring a good robustness tp-Bhes, as they will act as traps
to slip-lines propagation, thus decreasing the arhoaf emerging slip-lines and
defectivity. But BMD themselves can generate logiahin in the material, the BMD
growth leads to dislocations generation that cavamafter subsequent annealing (3),
leading to wafer warpage and potential overlayassat devices makers’ linBased on
literature and internal tests summarised in paot this work, the harmful BMD density
to overlay is estimated to be above 1el10 def/cmd, the beneficial BMD density to
block slip-lines propagation is estimated at minimbe9 def/cm3, with a good centre to
edge uniformity, to get rid of fragile area in thafer.

Last but not least, will be the high Oi materiallimg, that generates a lot of Crystal
Originated Particles (COPs) inside the handle waféwose COPs will induce wafers
inspectability issues, as the SOI and buried oXalgers are thin, the defectivity
metrologies are impacted by those handle defentaddition, those COPs make co-
integration in the base wafer impossible due toam®unt of defects visible in the map
shown in figure 3.

Considering overlay potential risk and COPs insgatity and co-integration
limitations, it is barely possible to use that hi@hmaterial to process HR FD-SOI wafers.
For the targeted technologies with FD-SOI, equalbetow 28 nm, those handle
properties will be even more critical than usual.

Then, none of the conventional high resistivity eni@ls are compatible with FD-SOI
process and customers requirements.



Figure 3. Final SOI defectivity SP5 maps in oblique mode,2ihwafers stacked fc
High Oi material at 30 old ppn- defectivity maps show impact of COPs central pai

Experimental Procedure and Results on New Substrates

It is generally difficult to work with middle [Oi] matials, between 15 to 25 c
ppma, to get good resistivity stability. Indeede@pitation rate is globally worse th
high Oi material as the oxygen level is lower, #meh thermal donors can severeffect
resistivity as the level of residual interstitiatygen is significantly higher than low ¢
materials. Besides, the lack of precipitation carab issue also for s-lines robustness.

But the fabrication process used to generate tlh@-SOI wafes with thin and
uniform layers implies some specific very high temgiure thermal treatments abc
1100°C, for several hours, then helping to stremgtithe oxygen precipitation ra
Besides, we know we have some options to incrdaseptecipitation urther, such as
conventional nucleation and stabilisation of BMealdy described, and also increas
the initial point defects such as vacancies to eohaheterogeneous nucleation. /
finally, this middle Oi material range is compagiwith low COP<pulling, contrarily to
high Oi options.

As briefly presented above, our targets will begach a BMD range between le€
1el0 def/cm3 to be compatible with both -lines and overlay requirements, and a t
and stable resistivity after thermal doigeneration, between 500 to 15Q@&m.

Tests and Samples Descripi

The precipitation enhancement options, separatelyombined together, have be
evaluated on the middle Oi range, approximatelybeh 16 to 21 old ppma, on 300n
wafers. The incoming material resistivity rangetloa test samples was from 500 to 1!
Q.cm. The precipitatiotests were composed of 2 different treatments,vomi&ing on
standard nucleation process as already descrilasédlon a long thermal treatment, .
one working on adding heterogeneous sites for atiole, based on sapid thermal
annealing on the initial material before all thelhstages

The thermal treatment for conventional precipitatic made of one doub
nucleation between 650°C to 800°C for 2 to 4 hoamnsl one growth stage at 1000°C



several hours, at least 5 hours. The effect of kivat of precipitation has already been
described above and is coherent with former exterigerature on this topic (2).

The rapid thermal treatment, for nucleation sitergjthening, is composed of an RTP
(rapid thermal processing) stage, at very high tyaipre above 1250°C, for
approximately 30 seconds, under nitride gas ambi@nnitride ambient will inject
vacancies inside silicon handle material from tindage, in addition to in-depth vacancy
generation due to high temperature treatment goid ol down freezing vacancies in
depth. Those vacancies will help the heterogenemuateation, and lead to a higher
precipitation rate, then compensating for the ahitack of precipitation for middle [Oi]
(from 16 to 23 old ppma). Vacancy injection an@sgthening of nucleation by this way
is documented in literature (4; 5; 6; 7). This @s& configuration, done on the initial
material before any thermal treatment, will alstptte prevent a depleted BMD zone at
the handle wafer surface, increasing the in-degdistivity stability up to at least 50 to
100um depth below the buried oxide.

Effects of Preliminary RTP Addition

We tested similar substrates, one set with [OiLZ6sld ppma, and another set with
[Oi] 20-21 old ppma, with and without the prelimigdR TP treatment injecting vacancies.
The BMD density, measured at final SOI with laseattering tomography (LST), is
drastically increased when we apply the prelimir@mP, as shown in figure 4, for both
sets of samples, at 16-17 or 20-21 old ppma. Besitie BMD radial density is clearly
more homogeneous if we apply the RTP step duedangy injection through the whole
surface of the wafer. Then the radial homogensityat dependent on the initial pulling
conditions leading to centre to edge variationsl, \@a can have a better stability through
the wafer radius. We managed to reach the good Bitige between 1e9 to 1elO
def/cm3 by applying this preliminary RTP on matkran the middle Oi range, even if
we are really close to the 1e9 def/cm3 minimumdaon the lowest Oi range 16-17 old

ppma.

The injection of vacancies from the wafer surfateading to more robust
precipitation, is also visible on the LST pictuiasfigure 5. Those pictures are taken at
the wafer centre, where we measure the maximum BiddDsity on wafer without
preliminary RTP, anyway, we still can see the hddierence in precipitation regime at
both the 50um surface, and also in depth, on tA0s&l old ppma substrates.

The effect of this better precipitation rate iseally visible in defectivity maps on
slip-lines, as shown in figure 6, suppressing lmtat marks and slip-lines at wafer edges.
However, as BMD density on 16-17 old ppma is clasg¢he 1e9 def/cm3 minimum
BMD density, statistically we could find very lowsidual small slip-lines on few wafers.
Then, we would need to go slightly further for tipisecipitation enhancement on this
lower [Oi] materials.
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Figure 4. BMD dasity on wafer diameter, measured with LST, atlft@l. Diamonc
shape is 2@1 old ppma with RTP, circular shape is-21 old ppma without any RTI
triangular shape is 167 old ppma with RTP, square shape i-17 old ppma withou
any RTP.
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Figure 5. LSTpictures at final SOI, at wafer centre, for-21 old ppma ; a) without ar
preliminary RTP on initial material, b) with additial preliminary RTP on bulk. Pictu
size is 400um in depth and images are cut at appabely 500um larg

Figure 6. FinaBOI defectivity SP5 maps in oblique mode, on 25ansabtacked, midd|
Oi 16-17 old ppma, a) without RTP, and b) with R



For the resistivity stability itdepth, figure 7 showthe different behaviour, with ar
without the preliminary RTP. Wafers with preliminary RTPndae quite stable at 5(
Q.cm after sofBGA, whereas the resistivity increases dramaticafgr the initial wors
case DGAIn comparison, resistivity stability is not guar@ed on wafers without RT!
even with the sofBGA, the thermal donors generated increase resjstrom 500Q.cm
to roughly 800Q.cm. And after the worst case DGA, there are soyntaaermal donor:
generged that we measure-depth type flipping. Clearly the RTP addition whklp to
maintain some stable resistivity with the -DGA.
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Figure 7. SRProfiles at final SOI, for 20 old ppma materialtiaily around 50Q2.cm,
a) with preliminay RTP, b) without preliminary RTP. Plain lines atefinal SOI, sho-
dash lines are at final SOI and -DGA, long-dash lines are at final SOl and D(

Considering the effect on BMD density and on restgtstability even for the lowes
range of restivity, the pre-processing with an RTP step injecting vacancie$orbi
performing the SOI process, is a key step to hawbast HR FI-SOI product

Effects of PreliminaryPrecipitatior Addition

Same as for the preliminary RTP tests, we evalu#tteceffect of the additione
specific precipitation treatment on 2 sample smte, with [Oi] 1¢-17 old ppma substrate
and the other one with [Oi] -21 old ppma substrates. Those substrates were
preliminary treated with an RTP step injecting vasas to help for further precipitatior
By adding this specific precipitation treatment, veéso demonstrated a furtl
improvement on the BMD density on both kinds of eniails, leading to a safer BM
range around 6 to 7 €9 def/cm3, even for the loy@$tsubstrates at -17 old ppma, as
shown in figure 8 The density homogeneity is still guaranteed ahaee performed th
preliminary RTP, and the additional specific pré&eifion treatment doesn't affect tt
homogeneity. The BMD size is also increasecthe 2 material sets, due to an enhar
growth time by adding specific treatment in additio the long thermal SOI process
high temperature above 1100°C. This BMD size al&iv# 60 nm is believed to be t
enough to have a beneficial effect on -lines trapping, and indeed we don’t detect
slip-line even for the lowest [Oi] material around 16 ppma after this cumulative R
and specific precipitation tests, at final SOI. Th-depth BMD density homogeneity
also reinforced by the specilprecipitation treatment as shown by LST picturefigure



9. We are also saftowards overlay risks as the BMD density is bellow 1e10 def/cm?
and as shown in part 5 of this wc
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Figure 8. BMD density (a) and size (b) on wafer diameat final SOI. Preliminary RTI
was applied on material. For [Oi] -21 old ppma, diamond shape is without spe:
precipitation, circular shape is with specific pp#ation. For [Oi] 1¢-17 old ppma,
triangular shape is without specific precipitaticanc square shape is with speci
precipitation.
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Figure 9. LSTpictures at final SOI, at wafer centre, for [Oi]-21 old ppma with
preliminary RTP ; a) without specific precipitatidn) with specific precipitation. Pictu
size is 400pum in depth and images are cut at appabely 500um larg

The indepth resistivity stability is representin figure 10 which illustrates the
benefit of the specific precipitation anneal adutti The wafers without specific ann
will show huge variations after DGA, and a quitabd¢ resistivity after sc-DGA,
whereas the wafers with the specific anneal shoxerg god stability within a rang
10002000 Q.cm, whatever the DGA conditions applied. The pp#ation is clearly
enhanced, and then the amount of thermal donoelisced, and compensated by ini
P+ype doping level for the targeted resistivity ral

This way to process the substrate gives good seButerms of resistivity stability i
the middle to high resistivity range, from few hueds Q.cm to few 2.cm, BMD
density and size, and protects from defectivityhsas slp-lines propagation. The speci
precipitation anneal, cumulated with vacanciesciinjg RTP and conventional I-SOI
process, is an important step to be compatible WRhFC-SOI product requiremen
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Figure 10. SRProfiles at final SOI, for 1-17 old ppma material initially around 10
Q.cm, a) no specific precipitation, b) with specificecipitation. Plain lines are at fir
SOI, shortdash lines are at final SOI and -DGA, long-dash lineare at final SOI an
DGA.

Material Results Discussi

With some other experimental points on the middieabge, with resistivity fron
500 to 15000.cm, we were able to estimate the residual [Of]ilefide the material o
each 2 configurations : with RTP and no specifiecppitation, with RTP and wit
speific precipitation. This is based on raw SRP daimparison, before and after DC
and conversion of added donors within residual ffigntity, with a homr-made thermal
donor generation model. This residual [Oi] estimatis plotted infigure 11. A rough
estimation was added for wafers without preliminBifP treatment, as we had few d:
only for comparison with the other proces

Based on this estimation, we were able to simulageresistivity stability toward
softDGA and DGA, within a larger scale of incoming orygand resistivity. This i
summarised in Table, ¥or the RTP + precipitatio case. We can confirm that witr
targeted resistivity around 250 to 1500cm we can accept middle Oi material if -
back end conditions are similar to «DGA conditions, around 425°C 30 minutes
equivalent to 400°C 1 hour). This material rangereduced to 250 to 75@.cm
maximum if back end conditions are closer to DGA45 1 hour which is the worst ca
scenario.
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Figure 11. ResidudDi] calculation as a function of incoming [Oi], féhe 3 differen
processes. Points are eximental data, lines are the worst case projectdain line is
with preliminary RTP and specific precipitation stiac-line is with preliminary RTP bt
without specific precipitation, dott-line is rough estimation on wafers without any F
nor specifigprecipitation, only FI-SOI process.

TABLE |. Resistivityvariations after sc-DGA or DGA, for RTP+ specific precipitatiorprocess at
final SOI (Resistivity isn Q.cm)- calculations are done for [Oi] range from 17 olangpto 22 old pprr

Incoming Final + soft-DGA Final + DGA
250 255 to 260 280 to 300
500 530 to 570 650 to 900
750 850 to 920 1150 to ~200
1000 1150 to 1350 ~2000 to >500*
1250 1500 to 1800 ~3000 to type flippin*
1500 1900 to 2400 >5000 to type flippin*

* Resistivity is very high and unstable, up to tylieping and further resistivity loss due to exsies
thermal donor generation

Within this material range, we also confirmed thie# BMD density and size we
comfortable enough to block s-lines propagation, without having excessive Bl
density that could lead to plastic deformationwstomer’s processir

Substrate Validation for RF Applications

As explained above, the optimization of the sulssréeads to a base wafer resisti
in the 250~1500Q.cm range. Said substrates being destined to RF namiVave
applications, it is essential to ensurey induce low insertion loss the devices built
upon them Contribution of the substrate to the insertion lssslriven by the effectiv
resistivity (8). Figure 1&how: the valuesxtracted at 6GHz as a function of base w
resistivity for simulated coplanar waveguides (CRWAced directly above a 20-thick
BOX or on top of an 8u-thick back end of line dielectric. The CPW transsios lines
are 2 mm long, the width of the signal electrod®Vis 26 pum, the spacing between
ground and signal electrodes is S= 12 um and thliéhvaf the ground electrode is8
pum. The same geometry is used for simulations agasorement



For both dielectric thicknesses, a tenfold improeatnis seen when going from a
standard 10-1%2.cm wafer to about 30Q@.cm. For higher resistivities, the effective
resistivity remains mostly constant as it is prittyadriven by the parasitic surface
conduction (PSC) (9;10), thus negating the neeedgorting to higher resistivities. This
conclusion would be different in a substrate inatigg a Trap-Rich solution to suppress
the PSC (11). A steady improvement of the RF perémce with the base wafer
resistivity would then be seen.
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On figure 13 arerepresented both experimental and simulated dataffettive
resistivity as a function of frequency for a stamdand high resistivity substrate. T
advantage of the HR wafer remains throughout thguency rang

Validation on Device

Specific experiments were carried out to ensuré gaéng from standard to hig
resistivity substrates did not adversely impact @dOS fabrication process, nor t
behaviour of logic devices. The samples have baencated with a 28FDSOI sing
gate oxide process flow, using HfO2 as |-k dielectric and TiNas metal gate. The ge
length and BOX thickness are respectively 28 and&tometers. Two threshold volte
flavours are obtained by playing with the wells ishgptype. To speed up the study,
devices have been probed at M1. Parametric tasttgte: were implemented on S(
substrates with handle resistivity ranging from @@m to 5 I.cm and channe
orientation <100>. The only adaptation brought he process was a tuning of f
electrostatic chuck current limit at the implargatsteps in ordeo avoid false alarms, :
the high resistivity affects the clamping curretabdity. Other than this, all wafe
successfully went through all the standard 28nnecgss steps up to M

As explained above, the main concern when procgdsgh resistivty substrates is
the impact of the change in interstitial oxygen aantration [Oi] on the mechanic
properties of the substrates, which can, in tuemegate overlay issues. We comparec
overlay maps obtained from 4 flavours of wafersin8ard restivity, with a middle [Oi]
as well as HR wafers with either low, middle orth{@i]. The maps are shm in Figure
14 along withthe overlay value at gate le\

While for high and low [Oi] the overlay is degradétdis not impacted by the use
the midde [Oi] HR substrate, thus validating our optimigatchoices

HRLoOi | StdMidOi | HRMidOi | HRHIOi |
Overlay_ WI+30 = 8,2nm [u[+30 = 8.4nm _

flavors of wafers.

Figure 15 representhie VTH distributions for low VTH (LVT) and regula&vTH
(RVT) devices on both standard and HR wafers. Coispa is performed in the line.
regime on devices with L=W=1pm to limit geometricariation impact. Neithe
centering nor spread ofdldistributions are affected by the substrate tiegis This can
be easily understood by considering that the dsvace sitting on type of either N or
wells with a dopant concentration of the order @%cmi®, so 3 to 6 orders of magnitu



higher han the substrates’ doping. These results deméagdhrat the implanted dopa
profiles were not affected by the high resisti\
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Figure 15. Linear Wy Distribution of Regular and Low ry NMOSFETS, with
W=L=1um on both standard (black) and HR (greubstrates.

The performance of the fabricated devices was atetkpected level for a 28n
technology, with oreurrents well above 1mA/p. Figure 16illustrate: the bn/lorr
tradeoff of the nominal devices, with drawn gateglé L ranging from 30 to 36niand
gate width of 210nm. Once again, the results shwav the resistivity of the substre
does not affect the devices’ characteristics, égehigh performance transist.
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Figure 16. én/lorrplots of Regular and Low s NMOSFETS on both standarblack)
and HR (grey) substrates. L ranging from 30 to 36m210nn.

Conclusion

In conclusion, we have developed a process to mithgh Resistivity FI-SOI
substrates, based on middle Oi materials, with @ gobustness towards <«lines and
overlaypotentiel issues, and with a final resistivity whis stable versus back end of |



treatments and compatible with the application see@ihrough simulation, RF
measurements as well as fabrication of logic deviggng 28nm design rules, we have
demonstrated that the selected [Oi] and resistivétyge enables improving the RF
parameters of passive devices without any negamtngact on the CMOS fabrication
process, nor the logic devices performance.

The HR option for FD-SOI product portfolio is seaa a new leveller to further
enhanced performance while enabling more and bRfelP implementation on a same
die. In order to have a seamless transition frandsrd to HR FD-SOI, SOITEC aims to
design a substrate that will avoid device integratthanges for existing 28nm, 22nm and
future 18nm, 12nm technology nodes. Hence, HR FD-&Mstrates will benefit from
any CIP updates to match standard FD-SOI manufagteapability and get flexible Fab
capacity.
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