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Suggested A rea : Si l icon D ev ices and Technology

4 b¢yf r aer - A n ew S el f - A l i g n ed A sy m m et r i c

S t r u c t u r e ( SA A S) w h i c h h a s asy m m et r i c h a l o a t

I h v h i g h ly d o p ed so u r ce ex t en si o n IS p r o p osed

a n d o p t i m i zed fo r su b - -1P m M O SF E T

t eth n o lo gy - T h e fa b r ica t io n p r ocess fo r t h e

asy m m et r i c st r u c t u r e r eq u i r es n o ad d i t i o n a l

m :miss- T h e h y d r od y n a m i c d ev i ce si m u l a t io n

co u p led w i t h p r ocess si m u la t i o n sh ow s t h a t t h e

h ig h ly ¼l o p ed asy m m et r i c h a l o en h a n ces t h e

v el oc i ty ov er sh o ot a t t h e so u r ce si d e a n d

su p p r esses t h e sh o r t c h a n n el ef f ec t s. T h e

d vg r ad at i o n o f d ev i ce p e r fo r m a n ce ca u sed b y

i n c r eased r esi st a n ce i n t h e h ig h l y t l o p ed h a lo is

r ed uced b y t h e asy m m et r i c d r a i n st r u c t u r e w i t h

l o w- p a r asi t i c r esista n ce.

and cnhance the velocity overshoot, higher halo

dopine is requircd. H ow ever, lt cam s ser lOá
dcgradat ion of dev icc pcr formal- c duc ¼O lncrea d
parasit ic source resistance [Ì . l n add it ion. the
fabr icat ion proccsscs of prcn ousb rcport ed
asy mmetr ic str tu tu- s has a poor fcasibihty in sub-

0 . l Pm regimc becats c they require add uonal

masks and prec ise al ignmcnt .
l n this w ork , w e propose a new SeM A ligncd

A sy mmet r ic Structure (SA A S) to so lve thcsc
problems. A nd w e com pare the new structure
w ith prev iously rcported asy mme- - structures on
thc dev ice pcrformat- c , rchabi l ity and short
channel eff ects using T SU PREM -4 and M ED lC l

p -8

H . P ROPOSED STRUCTURE & P ROCESS
I . I NTRODUCTlON

Fig. l schemat ical ly i l lusIHUcs the lbbl¤K a o n

process sequence for SA A S. A ttu 38 A ¼hick gate
Ox ide is grow n on ( l OO) p- type wafer, p ly -Si is

deposited . Poly -Si is doped w Hh po o , and thc pad

ox ide is depositcd on the po i- s i . N cxt. the pad
ox idc on thc gate-source arca |s etched away usmg
dry a ching process. N itr ide H|m is den s ued and
etched to form a sidew al l as show n in F ig HO | n
the sidew al l format ion, the thick - ss of MIn dc FIlm
dcta mi l- s thc poly gatc lClg th. T his sidew al l

mask ing tcchniquc w as employed in 0 . l p m
M OSFET and rcported to havc better uni form ity of
l it¤ w idth comparcd w ith c-bean1 l ithography [9] .
A Hcr the cxposcd po ly -Si is anisotropical ly etchcd,

highly dopcd sourcc extcnSion is fo rmed by A ¢ l ¿
l 0±cmÒ l OkcV ) implantat ion- A nd ao mit- m c
halo implantat ion w ith BFf (2 ¿ l 0 l3cm-2¢ 65keV.

25£) is performcd to make lam al asy m - - -

cham- l prof i le l n ordcr to pro m t damages during
a ching and im plantat ion steps, n it r idc is dcpositcd
fo r capping thc sourcc rcg ion and etched b do
a ching or C M P unt i l thc pad ox ide reveals as

show n in F ig . l (E). A Her thc pad ox ide is a ched by
H F , thc cx poscd p ly -Si is cu I¤ d by dry etching
L ight ly dopcd drain extension is fon t- d by A sX5 ¿
l 0 ± cmÒ l 0keV ) im plantat ion. Thc rema lm-

nitr ide is reft10VCd by H3Pq . A ftcr thc l O()0A side-

, - ¢ ¢ T hc do nands for highcr pcrfoFIn ance and density
of inteem- d circu its hav c led to the scal ing of
M O SFET s̄ dow n to the O.l Pm dirna s ion- A s

M 0 SFET shrinks to sub-O. l p m rcg imc, veloc ity

overshoot is cx pcctcd to be one of the important
physical phcnomena bccause h is d irccd y rc lated to
Ï ½g |l11Provo ncnt of dcv icc pcrf ormal- e [ Ï .
HÄ vevcr, the advcrse cHa t cats cd by substant ial ly
increased parasit ic rcsistance in L D D rcSlot1
dcgradcs driv ing capabi l ity . To clou t- c thc dev ice
performance, higher doping conÄ nt rat ion in ¢ D
rcRiot1 is ncccssary, but t in s mmoss ncga le
effects on the Ä l iab i l ity prob lems such as hot

GUr icr CHa ts and punchthrough phenoln o m .
To improve the dev icc performancc w ithout

ma il l o t- hoL earn cr rchau l iU , scvcral asym-
metric M OSFET st ructures have becn reportcd [2-

÷ A sym metr ic L D D structurcs havc bccn propos»
P -3] for rcdtu lle parasmc rCSlStanec ano
maintaining hot carr¤ r rcl iabi l ity - How cvcr, as thc
dev ices are scaled dow n, thcsc structures aggravate
£ c shod channel ef f ects bccause they have L DD
cu cnSion only on thc drain side L ateral

A SVIntne r - Channel structures have been proposed
[ i -H in ordcr to takc f ul l advantaec of vc loc ity
m crshoot d yed and suppress the short chant- l
d k cts w ith asymmetr ic halo doping at sourcc
reg ion. To ful ly supp¤ ss thc sh0¸t channel eHects
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