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nodi fications of such enbodi nents and net hods may be
made wi t hout departing fromthe spirit and scope of
W b@4iomssnt i on. 8 WO 2004/ 040655 WHAT | S CLAI MECI/USR003/035437
P 0 35437 1 A nethod for manufacturing a
WHA"%&EM@{ r conponent (100), conprising: providing
a sem conductor material (102) of a first conductivity

type having a major surface (104); formng a gate
1. <A methadrfor tidd@hctoring heenmpmducwrcbmpene(nlow)) comprighige

AIIEREENETEIR I NEDRITIC AT

£ hanting a dopant of the first conductivity type
Sut ace!qgo)at he sem conductor material (102) using an angl ed

ifoprhimgta gateadtrun’mkee@ 12yomthgiresjorssfachE 4R thagate @E@tlwp {hl2) having
spect to ection nor the major surface
first ﬂﬁ Seﬁ?\ﬁ@r@fﬂs ili%?P %ﬂrpa‘ﬁglgbpant i s adj acent the

fdstRne®idif ﬁrﬁﬁlﬁﬁtl a@l 08t Be Fikdt 'éGﬁd#fcﬁwgyl ¢ if® the semiconductor
serves as a f1rst region (120); an ormng first

materifl {50B)usagchnsagled dtnpthﬁt Byt nelmsdnraegledess then %) degrasswvith respect to

i SRS 0 SO0 S £
first sidd gslh) &t tﬂg gét@ IRt (1 f@ anf8bQeSi dfsthfo tebloh (1@0}i ah@ e

region proxi mal the second sid
(ﬂ)ﬂrﬁﬁngdirsit(ﬂl%) agdiseccmtll(hiﬁ)ldopect egns oPa serhad n@tdmﬁw@sf type in the

oSBT RS TR PR R R SRR ot
gate s é‘gfl' Zg.n(?fhe %&r?gﬁgllc)?e(f ﬁ%ﬂinr(%@%r%ﬁﬁ\lm@l@ sg&ﬂlﬂ%ﬁﬁs (@06h of the

hod of claim1
gate stamynaéllr’zi)cal ly inmplanting the dopant into the
sem conductor material (102) includes inplanting at an
angl e rangi ng between 3 5 degrees and 45 degrees. 4.

2. T’bl’fe Eeibadr 9151n‘r‘|1 askfmrém afsﬁh}ﬂéﬁfcall? Ghpehhtf: tléé @515611;0 ﬁg@ the

first spacer ~127) adjacent the Tirst sid
semlcctridactgamateslaf ﬂﬁﬁ)ﬂnelu@ﬂﬂm)plartmgaﬁ ag e]@gﬁnmngmg(b@twe(el@@)degrees and
acent the second side (116) of the gate structure
50 deg(eﬁ and i nplanting a dopant of the second
conductivi ty type into the sem conductor materi al
(102) using an angled inplant that nakes an angle |ess
3. t"ﬁlamm@tblod efjcleins 1ywhéremespautetrically implanténg the doprnt ire theo

or s c erein a portion
semicqrgisiit hterahf LQELREM ARG ripIFU e o iy BrdlS b  PRyel dperecs and
45 deg%ersucture (112) and serves as a first extension region
(13 6A), wherein the

4. The method of claim 1, further including:

forming a first spacer (127) adjacent the first side (114) of the gate structure (112) and a
second spacer (128) adjacent the second side (116) of the gate structure (112); and

implanting a dopant of the second conductivity type into the semiconductor material
(102) using an angled implant that makes an angle less than 90 degrees with respect to a
direction normal to the major surface (104), wherein a portion of the dopant is adjacent the first
side (114) of the gate structure (112) and serves as a first extension region (136A), wherein the
first extension region (136A) extends under the gate structure (112) from the first side (114).
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first extension region (13 6A) extends under the gate
structure (112) fromthe first side (114). 9 WD
wWQOMOM8H55 PCT/ US2003/ 035437 5. The net hod oPCT/IUS2003/035437
4, wherein a portion of the dopant is adjacent the
second side (116) of the gate structure (112) and
C ' ' : thal .
5. T eEanEpo R RERIheh FIHAR (U Mpa S ihcor tliaond side (116)
of the datSstBAture 61 19p andskragaista sefondrextednsion eegiowl(1884¢ (116) of
the gate structure (112). 7. A nethod for
manuf acturing a sem conduct or conponent (100),
oo o . _ Ll
6. CRRLRAIPE claBl S o SETRE AR IR0 s pohed apar
from teldR4orid dide (1l 6)gofahggite ssuctmet(Ut). (112) on the nmj or
surface (104), the gate structure (112) having first
(114) and second (116) sides and a top surface (118);
: : : ' . ity
7. SHEAR G AheE R eR Bl bl @5 ek
girovidingrassemicofluctbomaierigl @02) ofst firsipanductivitg Typeddjvangenmajor
the first side (114) of the gate structure (112) and a
surfacesd@Bld spacer (128) adjacent the second side (116) of

¢ i e . )
SRR e AELIN Q10} St ! RlabO0R) SRR girdte (112) having
first (1ma) &1d sebond(D26) sidesiand aawp anfaced 18pl ant, wherein the
angl ed inpl ant nmakes an angl e between 0 degrees and .90
degpings e WgW§§b%(§t°ft%EF BB e s RFERIE g oL side (114) of
' ce (104), and wherein a portion of the
thegatg%%gén@ﬂy%ﬂj acent the first side (114) of the gate

el i e 1
sccond(spaemn NIRRT RS SoGoRd g5 I3P) Phige Si gumeagCi (e
?i%%%lﬂlgg %{Zﬂg&{‘t'o\f'atséfcotrﬁrez‘én&&ti@%ii %%@ ﬁ‘rgcoE eRfGHId e} Hfaterial (102)

gate structure nd serves as a

using @eaptd idppead vehetean sheomgteddginplant Aidk&An; anglerbetweent (hdegiees and 90
152) and foupth. (154 acers. adj acen he first. .

degreet YAResHva: o dcisatmwnal Gyt arict ShaSgad D WhEising pegtion of

the dO}?aft]ﬁ ?s{"gecfj‘agcgénﬁg% ?]l[‘ch‘j élélig r@ léﬂjgf {Hé_ega'%g%r«?@ﬁ oisaid Skitdnds MBS the gate

teria , the source
structure ¢l 10 adl&Hes ap adiest daped exténsion tegion {(136Y) anid deothenportiby of the
the first_ (127). .and third (15 spager,s; d.formn
dopantaofah%lﬁwo%éqréﬁ%w%ypw a@m&ggﬁ%m&cﬁﬂ%gﬁﬁpi © ggigstructure
' ' r {er. ., the drain region
(112) %@5%9%5 %i%‘é%ggg dEpeecxtARicRbdbn (1SRN (116) by the
sfeemirg third 28P) andifduethr(l $v)(spaet)s slrmentrthe fitsd (127) and second (128)

spacers, respectively;

forming a source region (156) of the second conductivity type in the semiconductor
material (102), the source region (156) spaced apart from the first side (114) by the first (127)
and third (152) spacers; and

forming a drain region (158) of the second conductivity type in the semiconductor
material (102), the drain region (158) spaced apart from the second side (116) by the second
(128) and fourth (154) spacers.
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WO 2004/ 040655 PCT/ US2003/ 035437 8. The net hod of
claim7, wherein formng the halo region (120)
w@ompni®ses | npl anting the dopant of the firstPCT/US2003/035437

T e ke SR S
dopant ié)Meqﬁgt c%ﬁﬂﬁc?wﬁ? tARahR tAE EMEIBHndetod At RS (FU20l u§ilg an angled

egrees wt respect to a direction nornmal to the )
implantypylereis thefaagled (thplint mekesAansmgiedstwiso28rdegeapandkdfl degrees with

(100), conprisjng. a sem con or material (102)
resPecWﬁ\?i‘%\‘ﬁd&’ r@@i fé’ﬂh‘? H’@é)r(s’i%%‘)e;c%lf@)g ate structure (112)
di sposed on the najor surface (104), the gate

structure (112) having first (114) and second (116)
9. <A dasicomlustoucampsnaié (HWY),compgisiog: (120) in the

CrEmRpRICHER A (08| YT e RE e R or
%a%% é/g cu{rélgﬂ)z) disPbRE Dnthd MGjos HtELS (FO4) MRS oare sfrﬁzﬁlifg%l 12)

extends into the sem conductor materi al
havingfirstg(il 14)rad gedond {1 ta)sidese (112) fromthe first side

114 t dr ai t [ ' 3 '

onteside i waiad2 8 ane seRs oo SR eE el ey i e
(shiek (1728 RQUESR (3820 )exRGiof !’r@g'ri]cihsriﬁ geqRfidoh@Bitof Matekiel (102),
sem conductor material (102), the source 156) and

whereidlthd soufckSRjensiegiregion G640 entendsistor the prygiconeuciumaterial (102)
e ST B PR A 0200
adj acefétgjﬁé SlbRgsiab (fl%? of ﬁl(%%&e%ﬁ%cﬁ?&@@ﬁ); @Ad8) spacers

acent the fifs ) and second (116) sides of
t Joarog &l ¥0) ahd detinregiqns2)]) in depemidondugior mpteriali (302 the source

(150 e OGRS b Fopite k56 o8By grcnsion
regiong 112); and third (152) and fourth (154) spacers

adj acent the first (127) and second (128) spacers,
respectively, wherein the source (156) and drain (158)

10. [f&;ﬁgﬁg@a@ &ﬁgﬁ%@e{’@{()@e@ﬁ%l%, Gl i@ighind.our th |
first (127) and second (128) spacers adjacent the first (114) and second (116) sides o
the gate structure (112), respectively, wherein the drain extension region (138A) is laterally
spaced apart from the second side (116) of the gate structure (112); and ‘
third (152) and fourth (154) spacers adjacent the first (127) and second (128) spacers,
respectively, wherein the source (156) and drain (158) regions are aligned to the third (152) and
fourth (154) spacers, respectively.
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