WD 2007/ 027473 PCT/ US2006/ 032743 TECHNI QUE FOR

W BECESSED STRAI NED DRAI N SOURCE REGI H\Lg?'z\! B0743

onHo G ARSI o R P GERE g i v avo
integrated circuits, XAHS TRANSIPEORS cularly, to the
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obt ai ned by steadily decrea5|ng t he channel | ength of
MOS transistors. One major problemin this respect is
t he devel opment of enhanced photolithography and etch
strategies to reliably and reproducibly create circuit
el ements of critical dinensions, such as the gate

el ectrode of the transistors, for a new device
generation. Mreover, highly sophisticated dopant
profiles, in the vertical direction as well as in the
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eqgi al nt
the a@h@-]d@métdt pemewtt:m, it las prote pronowdﬂwﬂgdtaecelﬂwmnaql papuctigity of the transistor
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whorq, Srpeichye Catly AHEESGRAeGoBORRe FEh WPy TSR g of 50% or more
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fabricpting Up|f fagt gowerﬁﬁ reiFdhfuwstdr deyived w{tlyutfrgqmr@g @{g}tepmgselatmjlductor materials and
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strain in the channel region increases the nobility of

el ectrons, wherein, depending on the nagnitude and

di feetricotty, of hishbech enpbded tstintmiugg, fan insaoeeasdicinfgermanium layer or a
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germaBingi on eeonfaghtaining Qredsidyer hadppdpriatel@uaticdns fnadd blowthe @lmnies regidn. Hence,
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red““"tfé inguerestigeyigld as a "new' type of seni conduct or

mat er i aI whi ch may enable the fabrication of fast
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result - in a corresponding strain. Although the
transi stor perfornmance nmay be consi derably enhanced by
the introduction of stress-creating layers in or
bel ow t he channel region, ?ignificant efforts have to
be nmade to i nplenent the ormation of correspondi ng
stress layers into the conventional and well -approved
MOS techni que. For instance, additional epitaxial
growt h techni ques have to be devel oped and i npl enent ed
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sourch AYRASofWhel INIOE ﬁdﬁﬁst&h&@@ﬂéctxf/ﬁﬂ?}gteﬁhﬁsed twhle 00 0BIGH @nyistdrOWe masked and
subsegl{e{u%r t'ﬂ% supcon) nﬁlgnéu:]me deerrxss se ectwe ga{%rtm%{l F]uat?lg 'i’ﬁf%%nrals%%or be// 681 ax1al growth.
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thus & thé &RR/ @@@m&@m’ L@Mﬁfophzﬁe tids@n ﬁﬁﬁédﬂhﬁﬂbﬁim&@s&h& ﬁerformance gain of the
PMOé {r O > &o(x)xfp&?c gximhes ﬁc S1gt%ta pre éeqPL\rgg ?06 recessmge aei Iﬁ\?&@ 51%1151 %ndlvsourye regions and
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growigg rhalsmcqnmermhleuna@gla@eimle giatkingdire NUQH hansistpip yhionmayTigereds¢ grocess non-
unifoleliés. the drain and source regions of the PMOS

transistors are selectively recessed, while the NMOS

transi stors are masked and subsequently the

Si Ini vieerdf gerbaveridaseribbdgitertion,shesedxp tainvel fyr aft onmeed iephnighethat efficiently
1ncreap @!%;&J c@H@l ﬁ&bg[ty ﬁ»ﬁ’m &aﬂ%ﬁétﬁ’k Ml@%ganual@l :M}&IH@&} 4 Ebs@ reducing one or

techni g fers significant advantages in view of

mmeﬁ@kﬁ@@ﬁﬁﬁ@@“@&@ﬂ“ﬁ* the PMOS transi stor and thus of

the entire CMOS device, if an appropriate design is

rans) ator. conpl el S HIRMEOTIERION P | S Tor
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of soidé Qs)&d&gofttﬁbem&hdldnC mhfsg;exﬁﬂﬁ'ﬂilﬂ.lﬁﬁt I'aﬁ gihaRGveveldv@w B Si¢i d@ntion. It is not
intenc{e!i] ?o i(|1\<|en it kgyr oe}r(]:rsi ical e?anients olthP ven n or gordglane%e er QCC Ses osf ﬂlrt]a%]ventlon Its sole
anrtor 1H %ﬁ bove-descr i bed
purpogy it (q:anr{asgrrq ,soqxeﬁ@pc'@pte;(q asqngpiéiech@gg af pprelade tp Wrméptaﬂed description that is
discuds®@afni que that efficiently 1increases charge carrier
mobility in PMOS transistors, while substantially
avoiding or at |east reducing one or nore of the
abGenerallydl én picfenidulvepion i dnged Dk SCIRBURE o@Fbles NYENMAtON off filerent types

of trads@lokOMLINg ISR NIOR tr%hsf%rd & &UM&M’MS lt—elﬂﬁstor - comprises a strained

i nvention in orde pr ovi basic u erst ndi n
drain Brfd %)br%reggrbgacals §° 1c1frﬁ§ jCIeass ﬁ]fe- cgﬁrge elameg @e ccgre%oé){;dmg channel
regiomg whisehiaust! iflerebilgy @d\proewss wfifotrfier niap beprovided durjng thedormaton of the transistor
eiemeht@t ? g}%q;mtpgse aqgtglji ﬂ)rgéésslfgrxorgﬁ ﬁ%‘clasgés 9@!106& ltﬁﬂ@@te%le@ttod@s@ﬁd a subsequent

I nvention or to del | neate €O t he |nvent|?
epxtax’a% §r0év81 goceﬁjwﬁogﬁé p(fr@mfeg (igi:ng@%lﬁ ﬁéwct Srﬁtse?ﬁ téanflﬂor elements, thereby
signif@antp Iiﬂl;frdvﬁiﬂ pfoodsundisrmaty,prialk uﬁ&urbmré e taker © ndeéifaihé @din in one of the two
transxscéoq § %5, 195‘21!{1(%‘][1 Hg %FMd)SStrangkérc E'osassgg stlﬁftaFﬁchuslﬁ@ gﬁc@ ltﬂey rfctrmgnce thereof by

I nvention IS to a tec

taiangéq%FaéesoftsH‘é effesisria e ared pngion k@fa%mo@lﬁ%nd %ﬁ’f’ and the like. In illustrative
embod1ﬁ1&iﬂ§¢f&ﬁd);5r€sﬁnt sm:hloﬂSheP&«AﬁBstaa chaNVORotilelns ki tfoHixSof SOI devices, wherein
deleterr?us cﬁ]ects s.uc%ir a@wﬁ tﬂcgnaz%‘t]xhg bo rec gcgt: gn?xgatlaggn rtrgtﬂg Idg’ e?elzd?SOé ndteches, may be
mgm@ﬁ@Y@@&eithe charge carrier nmobility in the

correspondi ng channel region, while enhanced

flexibility and process uniformty my be provided

during the formation of the transistor elenents. For

this purpose, an etch process for form ng recesses

adj acent to the gate el ectrodes and a subsequent

epi taxial growh process may be perforned commonly for

the two types of transiston el enents, thereby

significantly inproving process uniformty, while

neasures are also taken to nodify the strain in one of

the two transistors, for instance in the NMOS

transi stor, so as to simultaneously enhance the




enbodi nents of the present invention, the transistors
\VH@(HR?79 ovided in the form of SCl deV|ces IS 032743

e ot P o e PRy A5 S B b Blam v i s
recesspdjacanf igrishie elatitofiaofndigy tadstor L WErsP BT pEIXFALR a seccond recess adjacent to a
pate RtV QB4R AR ACENE! D8 wWhie@ DR skdohd H‘EPI;E didbdeM ®han the first type.

i rent o resent invention,

The “Eg‘gr‘ggf”éeé§°“fP8F"ﬁf"|1F‘tj‘“§1Yff?‘F1§’ﬁ s PEBLER R4t e laqlaﬁﬁbiné second recesses
and seddcetympddyiqf thestthingdstmitandrsr Byoin t@fsecancf legestso hytp eeduca fig strain therein,

formng a second recess adjacent to a gate el ectrode

of a second transistor of a second type, wherein the

selbwrrdiog &Pp?’@"‘ih%r itz @ppdivey At ‘f‘%%‘esﬁﬁ‘tr‘%"ﬁmi"?ﬁe‘mm"?ﬁ@“pﬂses forming a
first réeds hq&beﬁtuﬁ k @ﬂé el@cﬁtm{tf Jf 3 disst Sakiecd df iy tyE)Q rwiikedaig) agate electrode of the first
transis%r 1s rmeq alsnove 1154 %o&g o? rrfu%)(cﬁl taf' rM'C;I'hOQ/Glf ﬁ s&g darn(%sssme ﬁ)?rgeq adjacent to a

Sses d 'sel’e
secon%é"m %‘Mﬁ @f mecqnay@wsfpwf e h@orgléﬂ@nﬂlﬁe@d@ssswg‘btWﬁ%s from the fist type

and wh@€lhlGe gaftmec&&(fe%f ﬂle §eb&1fl Qhr@wtoA@ cabddiaBge b @ec&ﬂ%'bw sermconductor More-
over, Ithlel uﬁlt b %‘grh Vgesecomm nl n?o%mé) a ﬁr sen¥J rog u%{c]’r la erg\{ne th ﬁ?st eCEess and a second
Hbrlses i recess adj ac hf %

semwg@p@orelm@cm cﬁlateseeffndarecfesSr s»thercm e@ﬁé%@tt @? figt sammndwortlgwe ,is a strained
semicWABR &R gate el ectrode of the first transistor is

formed above a first body of sem conductor. Moreover,

a second recess is fornmed adjacent to a second gate

el &otriogle pf 2evtize dustdtiteransdiginpf Be peswepemon ypepiconductor device

compﬁ@sez{ ﬁ"sthaleiE%r §§§%Q:m‘ic%ﬂ§1t cf f@ﬁ&d fnra‘ﬂm)rt DErsif dolids st:rkﬁpc@xductor wherein
wherein the gate el ectrode of, the secon

the ﬁrftr!rélﬁésfog f(ﬁl}prlﬁeg aistfﬁxq% Biyeé ngecgleg é%ﬂ)a u&gavat%ﬂ;a in an extension region and a
sourcesattideoiegiet ibéreof Mihesembuengtortdadcerfetthocmponipt ksas transistor of a second
conduﬁWé %rrifleg ﬁmnﬁ ng sécbx{d%gcgﬁo? @énﬁ&ﬁ&ﬂé& %erlnﬁ‘}ﬁ@ rseclnﬂl fIaliE?stOé comprises a

Irst’ recess and a secon sem conduct or ayer
substagiially pripxgddpiesd the\ipesifisd fsmigpndpeier dqatefip] dn gnjexiggsion Tegion and a source and drain
regiondoc onduct or layer is a strained seniconductor

| ayer. According to yet another illustrative
enbodi nent of the present invention, a sem conduct or
devi ce conpri seBRIEFDESCRIFVIQNQIPRAWERGS | r st

conductivity type fornmed in and on a first body of
S €Tk GABMHUE Y be WiQERIDY rdfhi@cd iorist foll dwaiSiestififon GOEAIA &R Siction with
the aco%mpgnl){%g Hr?igmésa%gvhmg fhkearetgzgl%g Mlﬁega(ijs 1@6%{1% ? %%%Btg .ranm]ivﬁi(:ﬂ: al
ron region an rain region
t hereof. The sem conduct or deV|ce further conprises a
seganrd 141 @@&nﬁiﬁ&lﬂy gfowarcsaeaighl wewuc'se&uv&nawo& ¥@&e including a PMOS

and alwgll(flgg %'anstsﬁ)r wqwrem tl&f trans:{gor 19/ formed ?o 1%190% m Hscéram and source region and
econd tra onpr

partialdyyin Sits agpiteinsddn| xygwxe{i amesh@y)eqrtra@ftd §e|rmx:ogcbeter hyeédwhlle the NMOS transistor

comprB&N &%@lm‘y %ax@@k%‘cioﬁiuct&rnay@ﬂn X LeRNEHRR ahEGkRBorAB o, during various
our ce an

! t OF
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to the follow ng description taken in conjunction mnth

t h@guﬂe@ §@f&@%&ﬁ@llﬁh@&!‘@r@£ §ect16ngl \)MWS ‘aﬁmlg k¢ Qormtof LE YR transistor having
nunmerals identify |ike el enents,

formeg thergig as%ﬁ‘@??aﬁ"%%f@%}“é??&w‘&%‘sﬁm% Eﬂg’nﬁtﬁ‘aﬁe“\/"c%e\é“b&@g‘ény nom-strained
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reference to Figures |a-1g and 2a-2c, further

illustrative enbodi nents of the present invention

wi Il now be described in nore detail. Figure |la

schematically illustrates a cross-sectional view of a

sem conduct or device 100 conprising a first transistor

10 and a second transistof 120. The first and second

transistors 110, 120, which may differ in their

conductivity type so that, for instance, the first

transi stor 110 may represent a PMOS transistor while

the second transistor 120 may represent an NMOS
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chara(@éﬁst% 'of m@é;%&*ale'zﬁ‘%é 1&@%]?1@ 'IagH'%Q a.fuplhls %\!‘}ﬁgwp){cu@e reglons 211 and 221, the
subsequent, deep drain sour.ce i npl ant at |

same GEfp &piy, ﬁﬁ’é‘i“”r‘?ly xpleigsl it b%‘?ﬁ%]%‘@ %%‘Ri?"ﬁ‘@’ts 18 it Iﬂévd - Moreover,
enpl oyed in order to provide the highly P-doped drain
and source regions 119 on the one hand and the highly
N- doped drain and source regions 129 on the other
hand. Thereafter, approprigte anneal processes may be
perfornmed to actlvate the correspondi ng dopants and
to re-crystallize the drain and source regions and the
correspondi ng extension regions. It should be
appreci ated that, in sone enbodinents, after the
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covered by a respective capping |ayer 214 and
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Figure 2a may be formed in accordance with

substantially the same processes as are described

with reference to the sem conductor device 100 shown

in Figure la, except for the formation of the spacer

| ayer 104. Moreover, the sém conductor device 200 may

be subjected to an inplantation process 207, wherein

a correspondi ng i nplantati on mask 208 nay be fornmed so

as to substantially protect the first transistor 210



within the active region 221. Correspondi ng
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conduptivitst transistor 210. Since the seniconductor
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with (PR lt1@ﬁ|es| II 12 . Sathgdngind bﬁbérﬁénﬁﬁ@ﬁi@ﬁﬁkﬁlo@!}r amorphlzanon implantation 207
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prior B rFEcy bg{eé:gﬁ t<3p1 a)tuﬂ éf@&?}é%rgﬁfs a@d g% R‘l ftg% Pr8%ess {?g’l g‘hiﬁ%\h{ rat(% r}'nay be locally
adjustgd)¥ithewtysighidicqoedy ftsptime the improted tehbatlmiiohetyshabs acpmplighddypy avoiding a corre-
spond R QKR 318 d FROK A ir? £ LdhithiS waURSR M drRlnk MeGRMRI 4w ¥ Figure 2, the

1mp1ata?tg;g\é/x§ %I‘ hag g&%ﬁ gr? e g%pstgr g%)glgf’ag:ﬁ{ ?rgl Clyzeetthe active region 211 to a
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rate o e- anor phi zed portion Thus, during
correspding 1@26%2528’@7*/ PR PTG O@?S&‘Slembfel“e@f ppgeauent selective

epi taxi at grown process, we material nmay deposit on

the substantially crystalline naterial at the bottom

of recess 226, wherein, contrary to the recess 216, a
substantially rel axed sem ¢gpnductor |ayer may form

since the remaining thickness of the recess 226 may
correspondi ngly be defornmed, thereby creating tensile

strain in the remaining portion while the epitaxially

grown crystal is substantially relaxed. Figure 2c
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!H%lﬂ @féx%ﬂcaﬁtz)mess s?rg{rl] QSugrE rd l.'(cl: ! Si‘gsgechw cthit?i requgl %Zﬁ Vﬂvc& Ry therefore be more

PO rtron n anne gl on
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Per mepinglivide gbas fif Beiilly ebyned efertys tapldiae obtbe fuarstshoe plements 210 and 220,
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I ve € ax| al f owt process
rgqeﬁ(?é Iflweberfgﬁ)ﬁq ﬁr 1?{@111 a EIPW% highfatvpegoring By nst ur{dﬂé affect a corresponding PN
jmet@ss bbidkna toredebity eithi? @ aciivy/redien 2‘20) rmﬁasﬁﬁb Béletaly high P-type doping in
tgﬁi(fgug%g E‘i 6”“?‘;/5; bg P§s’xtlo éi%%c:hgﬂg a'epé%OSn%%aL cu leag gaoxIxall%erga%fe gbtamed
t her eby enhanci ng the el ectron nDbI|Ity thereln
Ther eafatranl;, citfaged mhﬁﬁcem@ﬁﬁﬂwmaﬂﬁﬁﬁﬁﬁﬁ h@ﬁc\éorb&shed by enhancing

t&%{elnﬁgﬁﬁ' n@?he !PI?'/IO% %’%l%ls or w I a&éip onaIFy provadgnﬁ gedg%aa }unct%n resxstance in the NMOS

[f-1 rain-re
"@’@)‘fsfoé slﬁd’ﬂ‘é!F‘Wg e@'ﬁqdﬁ%ﬁs,mqmﬁléfqie@ﬁsd mysmé‘i\flm pre groividedt ingvhich the increased

ldak @B Sirs o kditelly @ﬁ@d@&&fﬁcieﬁt @@meﬁﬁﬁg thé Ebdyw&lﬁgb during operation of
e
&e%g\g%a ﬁ%rgbgl %}illﬁcant er:mB%lwn tﬁ ygtergsrlsq)eﬁaﬁ/grr @bfl%gxit}gsf ljig;rles;ed SO devices.

descri bed anneal process may not be perforned and nay
be pasé ﬁh@t&@l@r detibbdidnerkd 18 clcx{e@ seciit Nl@strgﬁ\/g 'oﬂy,%?@e 29846 Bmay be modified and

tensi ion are forne
P o B iR e Gt osoon aslepyis i i g benet of i
teaeyneh Bergie.c diop bizsbledthé progese GPAYDE. R elalve pepbe psformnddi iahy different order.
FB¥mRe, aduaniagelselel it £ §¢9§1§ bf E&\stru@t%o'n omd«t,sﬁgq B8 {;%n other than as

use nore eas

degfrq:gf gl\)léet (‘ilalg%e ‘é&ﬁv | Ig{p maegsgngx?xivﬁgg*ﬁtélﬁf,the B{B’%}C@Hf 1:1%{101119133% disclosed above may be
alggagr arf iglifivd ahdell chdr @citend st icosidekd twidin gl &opd Sidl @irit @B the invention.
AbRY
6%5%%%1%%ﬁ??ag%%ﬁgﬂh€??¥$ﬁ&n en%%gﬁﬁgﬁggﬁ%escrlbed
with reference to Figures 2a-2c, an enhanced process
and design flexi-bility is provided wthout adding any
process conplexity with respect to the process
previously described wth respect to Figures |a-1g..
For exanple, by perform ng the rel axation or
anor phi zation inplantation 207 prior to the selective
epi taxial growh process and prior to the etch process
206, the etch rate may be locally adjusted w thout
significantly affecting the inproved etch uniformty
that is acconplished by avoiding a corre- sponding
etch nmask. For instance, in a simlar way starting
fromthe device as shown in Figure 2a, the
i mpl antati on mask 208 may be fornmed on the transistor
220 so as to anorphize the active region 211 to a
speci fied depth so as to provide an increased etch
rate during the subsequent etch process 206. Thus,
with a reduced etch tinme, substantially the sane
depth for the recess 216 nay be obtained, while, on
the other hand, the corresponding recess 226 has a
significantly reduced thickness. Consequently, in the
subsequent selective 13 W) 2007/027473
PCT/ US2006/ 032743 epitaxi al growth process, a
correspondi ng seni conductor |ayer 227 may be forned
with increased height, thereby significantly relaxing
the constraints of a subsequently perfornmed rel axation



locally varying the etch rate, to a certain degree the
finally obtained height difference of the respective
sem conductor |ayers 217 and 227 may be adj ust ed,
thereby al so providing the possibility of adjusting

F viei ght  of a netal silicide that is typically
ormed after the conpletion of the transistor elenments
210 and 220. Moreover, in sone illustrative

enbog_ E $ t he. selectlve epi taxial grow h process
P APRIPIYch that a certain amount of
dOPaH)tn%mg]ﬁéJﬁ'%t R3eE- {YRenOBRAMSeledtDdl NS QT é‘zﬁr%i%tox of a first
wherein tthe possibility of selectively controlling
typhie etch rate and thus the depth of the correspondlng
reces ses 21 subst ant | al
ann rlmmé%l 4 %ﬁgnchﬁzgests oadéz}ﬁept tglsi (H(é(lk{gpd efgat sgc%ndt transistor of a
se0Bhd tyoef daledch uﬁg@ Bih@aiffdr@f: iRl Hrst &pepder at el y
shal low recess 6 nmay be forned, wherein a
nodesegclively ﬁp@hn@aﬁyy@e@ e inendvsipr et umerifl Jirgend sgcond
Kﬁg{%espondlng PN junction to be forned nore deeply
'n the active region 221, whereas the noderately
hi ghsdRectiygle neleifyngy dafd stidiedrse@@ead @cor lapyt tresaid second recess by
sitioned such that, a pronounced PN junctjion, at
pqr@agvn%g st 1) LpplapRioR PreAsESioAs O r%&l%aﬁ%@mﬂe@wm and
enh P P r :
b e e ATl VB RN SRR e fuation
priBMES td nmmslu&tma offai ety pel dotanomal 4 y—tjp:reaidpdmmg r educed
junction resistance in the NMOS transistor.
I n"particular enbodinents, partially depleted
2.t ranghSkhemodey LiaRs 1%/501@&%6&1 bdid Whdifdt deificonductor layer
increased |eakage currents a dl%lonally provi de an
campfrisch ealaximpsidstiiamif e seewddegasss bhdorboepyanialiarage
during operation of the device, thereby significantly
i nprovi ng the hysteresis behavior of partially
3.depl ehegheHH o EMirt @ swhdibh Radityigubad sedharisprodBluctor layer
di scl osed above are illustrative only, as the
COIMRIESSS ﬂ@ﬁlﬂhﬁyn saigsemiconducaerday Braidkinsad seeondl eeesh at

o ) B TRET B RuPRRRREY [ LG I0RR, SN A

sehdtomamplager.t he process steps set forth above nmay be
performed in a different order. Furthernore, no
[imtations are intended to the details of

4. CONSTRUGERBR oPhn TAEE §LT (SARMRomBHARE [hi3AR 854 gat
descr?% g ﬁn°tﬁéﬂ&?§?ns el ow. Lom?l %f&re %Vldg%F

cledtatdet biesajplafiittsi tcaﬂsatoxeartnksdld"@m sledlcsicl mrsmtﬂ seloonktransistdyeabove

altered or difjed,and uch variati e
= Snel e ety W ohnioRnE S Bisds Biie bR dhos Pt
i nvention. Accordingly, the protection sought herein
is as set forth in the clainms below 14 CLAIMS 1. A
5.met hble weikpd ioﬁamgonemfrqhaimg L it cowpesisg a‘i@;nae@ﬁtaut ad

SO %Zl%gpgﬁ, %}91 égtg&é%%’(ﬁgkpnls L, gaéé gb‘& 24 %coﬁd tignmstfn% at least
peﬁhﬂgl QB scdficehdseee NG et FAMS @E@ﬁlsoﬁncﬁsecﬁﬂt ﬂarddssbsy pe,
sai d second type being different fromsaid first type;
sel ectively formng a strained sem conductor [ayer in
said f
6321 AT BSed o R G S EhSLUHERAL A e
orf &ﬁ%ﬁ&a dctroper dfonid fivgt andfsec@id trapgisionppranttatiooring sad @ss and
SO as to reduce a strain therein; and form ng deep
SCHP Tt 1YCarith sour ce regi ons by performing a second ion
i npl antation process to introduce one of an n-type
dopant and a p-type dopant. B2 The nmethod of claim]1,
wherein nodi fying said strai ned sem conductor |ayer



conprises relaxing said strain in the second recess by
ion inplantation. 3. The nethod of claim1, wherein
nodi fyi ng said strai ned sem conductor |ayer conprises
anor phi zi ng sai d sem conductor |ayer within said
second recess and perform ng an anneal process for
substantially re-crystallizing said anorphized

Tsen ¢baogttodrof lany enc ofclaifisel -aEfiibet comparipg doweniof spacers at

.cl ai 1-3,.furthe r|S|n formn
sip g osgat i Fefor PRy ¢ &iiklet BFoTah rgaﬁ*édsagi%@t and second
reRbged rode of said second transistor above

crystalline body of sem conductor that is for med on an
insulating layer. 5. The nethod of any one of clains

1-4, IS for and Ir c.e
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