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A bst r act - A new sew--a|igned ESD m o a- d
So urce D rain) M O SFE r - structure w hich can

CITed ively rcduce the G l D L (Gale- l nduced Drain

Leakage) current B proposed and analyzed -

Proposed ESD structure is cl1Wad er |zed by sMewa|l
spae r w idth ( Ws) and recessed-cham- | depth ( X U

n high are determ ined by dry-etch ing process.

í o anon of the Source/ Drain extension region |s
reft | |zed so that the low -act ivat ion effect caused by

|o u -energy ion imp|aln at ion can be avo ided . T he

O h H. cw renI in the proposed ESD strue¼urc is

reduced as the reg ion w ith the peak c lcct r¤ Geld is

sin ned tow ard the drain s|dc.

I1. PROPOSED STRUCTURE
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I . INTRODUCTION
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A s the M 0 SFET s̄ have been scaled dow n ¼0

O. l 5a m regime- the format ion of ult rashaHow

j UN IOns have become mcream - b |mpOmant to
SUPIne ss the short -channel eWed s- l n order to make

ultrashallow j unct ions w ith thc convent iona| |on

|ln p|mn at ion technology, very lowe I- - y ion

imphnn at ion and rap|d thenn a| anneal ing is

ind ispensable- H ow ever, the low imp|aIn at ion
encl-gy causes h igher sheet resistance duc to the

|on -tId io t - n eHcct [ Ï . A s a resu|L increase in the

|mp|lunat ion dose is requircd in order to reduce the

sheet resistance of the SDE (Source Drain

EXIm - - n) rcSion- B ut in COIn - In iona| L D D

d eism |y Doped Drain) M 0 SFETSq ¼he mereasc of

Ihe SDE implantat ion dose results in the increase of
the d D L (Gate- l nduced Drain-L eakage) current [2] .

G l D L is one of the m¦ or k akagc co mpono ns ¼hat

da r nn ine the ofL state leakagc characterist ics and h
can also act as a scal ing hm in t- factor in deep-

suM Ucron dev ices [3-4] . Conscqtjenn y , for the

come nt ional L D D structures, there ex ists a

signH½cant t raded f re|an onship betw een the dr iv ing

current and the G l D L current . l n this w ork - a flove|

ESD M OSFET st ructure w hich can ef fcd ively

reduce the G l D L current w ithout saw in ch- the

dru ms current is proposed and analyzed.
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Fig . l . Fabr icat ion steps for the proposed ESD M O SFFT

(a) m ask ox idat ion and dry etching

(b ) n it r ide sidew an format ion and channel implantanon

(c) po ly - Si deposit ion

(d) poU - Si etch ing and mask ox ide rem - - |

(e) L AT ( L arge-A ng le-T i lted) SD E im plantat ion .
( ¢ n ¤source/drain imp lantat ion -

T he process steps for the proposed ESD

M O SFET are show n in Fig . l . A fter the mask
ox idat ion on p-ty pe ( ! OO) Si wafer® the cham- |

rcSion is opened by dry-etching [® . Sik on surface

is etchcd ¼0 the depth of X R. N it r ide is dcpOInted and

etched to form inverted sidewal l spacers w hich havc

w idth of W s. T hese strum lra| parameters have

pow erf ul inth ence on the dev ice characters ncs
such as short-channel effccts and dr iv ing capa-

u nt ies because they determ ine the shape of thc

SD E reg ions. l n th is work, W s and X R are sc |cd cd

2Onm and 3Onlyl respect ively to ef fect ivcly suppress
the SIM I- -chant- | ef fects. B+ (4¿ l 0 ±cmÒ 45keV )

and BFF (8¿ l 0 Hem-2, 90keV ) imp|aINat ions arc
r (
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