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TEST STRUCTURE OF SEM CONDUCTOR DEVI CE CROSS REFERENCE
TO RELATED APPLI CATI ONS Thi s application clains the
benefit of U S. Provisional Application No, 60/643,716
5 filed January 13, 2005 in the United States Patent
and Trademark O fice, the disclosure of which is

i ncorporated by reference herein. BACKGROUND OF THE

| NVENTI ON L ESH STRUGFURE OF FEMI PYRUEE ORBE KK ent
invention relates to a test structure of a

sem conduct or deV| ce and mor e particul arl

test struct utEHEREL o LERAPRIICE

C onduct H‘!tiil a}i})hczhﬂo@ blhynsrtl&] Beﬂ%‘t @f U@S gaowglonm%ﬁlfdt@&i 104 6@/f643 716
at e m conduct or evli ces contl nue
et SR 1 907 88 D S dgons 69 et e i, he ghsclosure of

CO‘m:nalCISnliceﬁioﬁaleﬂl‘h:@@ef&fmcbhaclgate el ectrodes and
source/drain regions of the MOS transistors increase,

t hereby increasing the resistance-capacitance del ay

time of the el ect BACKIGRENINADF THRAINVIENTAPP! i ed to the
gate eI ectrgg%s Je r{;‘eﬂtltz:\oln oxi de sem conduct or ( MOS)

transi stors ccor ém f to produce hi gh-performance

MOS trérﬁnslpsttsaﬁsn@umlalblaes ftor thit givhopure ofib egniatreldctor device, and

33@1’&@3{3@ GhAY, tsd% %&%t%uc&g e 51 4 sgnlggduc%&eJeVIkécaﬁ g%ﬁ' oQpludting «

source/drain re
tr%iahi}fsftlielrlete?ﬂ‘ne silicide layer is usually fornmed by a

sel f - al,i gneg S%H)t}ogogal&e@g@ F%lmde) process. After a
net al Iayer ormn Icide is coated on the

ent i r e Asuphgerdugpr @Vlcswp%md@bq lghly intpgratedt the ggetwbaistdnce and

a galag RLAGIE Qe ANE RocBUL 9&1 SRR £ LA LR &fm@mdmnsmmrs
transistor are formed, a silicide layer is forned

by
pelFIETShi g rEtSgl (e Feeisierrersepaciiipendelay e of thasicgtrical signal
t h@sBAppREDS @S afe BbH od e WRYA bxidé Reni®hddchl @@Oﬁ)ﬂya%;stoxs

that is forned on the source/drain regl on
encr oacFePAPEYt HePrgiss rhigupaiompmes hiee lénsfs&fsnﬁdtaélﬁ for highly
boﬁlf&gﬁted%emlﬂ:bﬂ]&lctopﬁe\ﬁﬁﬁ gatiadel et & Qﬁlﬁ}ed%ﬂ'@gd@ electrode and a
referred. to as 3%%; encroach gaﬁenomsnon a
c a¥BC R e ‘? at UARY Bac hred “‘" Y spely stmmed by a
geselradiped silicide (sdlicddem potdss. cur rent Idoff of the MOS
transi st Is_dr aI I sed
sour ceft elalaantglg?%%s °h d @Bl ;18? %‘%Je%h%l Fchgt eéfhel surface of a
en&r;mmudumtsuhsham omehh ai @tcLHMﬂ:&Sderﬂblaesohe@dwnS&egldm of an MOS
Q‘igtg E@Og %;]r aracteristi.cs and
n fal Ey %1 % 10’,@%}/%1 i§ Ponnecf tg/ %er ormung a B0%ha treatment, such as
a rapld thermal process (RTP). However, the silicide layer that is formed on the
source/drain region may encroach into the lower parts of spacers formed at both side walls
of the gate electrode. This is referred to as a lateral encroachment phenomenon. In a
case where the lateral encroachment phenomenon is generated, the drain-off current Idoff
of the MOS transistor is drastically increased just as the source/drain regions become short.
The lateral encroachment phenomenon is undesirable because it degrades the electrical

characteristics and reliability of the MOS transistors.
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Accordingly, it would be desirable to have a test
structure of a sem conductor device that is capable

of determ ning whether |ateral encroachnment of suicide
has occurred after performng a silicide formation
process. 5 SUMVARY OF THE | NVENTION Di sclosed is a
reliable test structure capable of testing the
seniconﬁn@ﬂbngévamibddﬁhﬁ@e&)émhhckﬁEﬁﬁmmnﬁmﬁmnmanMuam~
PL%&:&%@%M A%&%gl?gplget&&nﬁw ﬁi(%%gia a'f“énc?oacﬁme% gf: Sglisc? has occurred
seﬁ&%@ﬁﬂﬂ@mﬁﬂswe@¢8¥nﬁmmmuuﬂﬁg a sen1conductor

substrate, a transistor which 10 includes a gate

el ectrode fornmed on first and second active regions
defined within the SBMVABYJICTBE ISVBRTKAY e, and first

and SeqnashsbdACE ieffbid RA NSNS Qe %%%%ceﬁd DA Bevice
sidewal | s of the gate electrode to re5|a thin the

fi ﬁilgmgaﬁwmé@%ﬁ@wa@tch regions and are si | i ci f| ed,

and firskorand 5a6nPoRAdS 6#1[1@?9:&;1%&&&0%' gelel ik %vxded a test

%nals re applied to the icid first and second
TP Féij’i“&‘ﬁ‘é“%‘i’idi%l‘é? BEPEEE HFRNIRTCET aFhslie B AsppisyR which

t hgclsdsie paldelk@et famed be mated etesd karde ng;sz RBfined within the
senm conduct or, subst cordln to anot

r
enBOHRLKET SYPsEHE aB‘iE E%m THRPE AOET regipsEu %saria FEPERR] both
a fi@stalls sft theigdtelelectdfle & BEd8 CBNRE the tﬁ@sﬁ: afitdtk&a abtﬁk&hH@dnﬁde are

R T R M A e e

actiliaidedrieg iaohecddfjima) wiihd md defagedadvammdiciontied on the same
su first, and. second junction regi ons which
SRS D LUy R SEERIARUER | o 120,
eI ect r ddeortlipg foemicther w‘rtohnmnt dfehd presstt imvedtigie thords protidadea test
regi | d
g ggtgf]& (ﬁg%lw%rﬁg%blrc}eg a? g‘lgl’udlﬁl Ecsng?@gg%gll S?eg t%gaa t?z}x]mstor array
S| Vhieh ietddsiar gte %MO@@”@W@! qmme%tané ecordyhains regivgs defined within
deﬁ@ @é}ﬁgon@{ﬂ(gorvmﬁsc&gtea&ﬁ ﬁl?ra[f{@ QGcgﬁld }quuoﬁq onslvﬁl\{c%l ar@Frr ranged at

t he gat e el ect r ode, I rst secona connecti ng
polatl seyalivpiche Wé%‘ii@@t)ﬁifvfé |rgsldec~otrhmetb¢ finstrrad ppoord acamjregions and

SeLORMicRAMSirkt % t
Y= Accgr R 88 Et@(iotla g%ﬁfb&g?%%n%g%lidﬁgﬁ& §1§1le rEOLMMSA o the

pr¥dd Tirsh GRhter o JuncHet weipes 43¢ doedrtand whichgre @fmq@anuh@same

Of el %€ MeCRARMIGHBde, ARY HEE ahd bl Jdgne@tnﬁge I8 %%QEspectwely
substra % a transistor éﬁa whi ch includes a gate

el BRFEHE TEbitseroBhPads fathe WiFnd BTERIIBREPR (FEI9PRgi ons

def i ned&ccdlwlhbton;tﬂl Iaeotseemne&nﬂaﬁtome pLtbst ndkiion, amle fsipkShded a
SE % funct ons. WG|ch ar e, rraqgg at

D oE SRR SRS R Bl a3 e S el B pirppsisor

t I’Eeraﬁllvrl‘s«;’th iatioles @ ard:i@abdoviorndd dnefktomng sadaead axEtEre regions defined

ol \Léllél-?lll qﬁe Felna@ogidlg Itorrsstubs%ra% an& %13 a%g dsgcotn rjt?nlilz on reglonp which are

arr, anged at both s1dewalls of the gate electrode to reside within the first and second active

regions and are silicided, and first and second pads through which electrical signals are
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2 applied to the silicided first and second junction

regi ons and detected and which are fornmed on the sane

| evel as the sem conductor substrate. BRI EF

DESCRI PTI ON OF THE DRAW NGS 5 The present invention

wi |l becone nore apparent by describing in detai

preferred enbodinents thereof with reference to the

at apieeth the alvided irdt andsacant junBtid@.redloris sndddteated atd whicgaraformed
of oft i g%g‘rke I%Eferl gsctﬁlgge%ng mé&to% %%Qst%i?nd uctor device .

accor the present invention;
FIG 2 together shows a cross-sectional view of the

test structure, grakppral-eneidnldiie ARaklNGS' Shown in
FIG 1 and its layout diagram enfarged along the |ine

L= 11 Theipegserd ipvgnigpngygH tecenieymasn prpergeichyl medi degaibpreferred
of eﬁb&ﬁrﬂéd@sﬂth& Edf vaMQWR:chd? (b ihGattabhedidifaindd it RGER:her shows

a Cross- sectlonal view of the test structure, taken

al ong tHE- ! sjafyop diggram %ﬁ?d%ﬁ styugtup (a samiceyidiciprdgvice according to

I eshsdndaRientdiGe presbilt hidehilodl es the resistance of the
sem conduct or devjce accor di ng to one 15 enbodi nent

of the FFed Bt 3ia Goss-seefiegal gey of he feghsugturg, talggp aleps a line
of paIItsesin HFIGCH 446 &s fod dReAInGANENE El@ﬁg fleniaer,
accordi % g ano her enbodi nent of th
i nventi fﬁla@am‘? y @lageq VB%d‘a@faﬁb?fd‘ﬁ?%?ﬂ Iélrsg%‘ﬂ’ BF g a
| i ne VI FIGVA kogeﬁh@hﬁwrﬁ 1 clobdGectfinal VidvGof Be teSt strufrare] faldnl Yong the
| ayo i,agrram of a region VIIl shown in FIG
ﬁ?—‘ﬁ&w%' i &I ! %\ﬁia‘ﬁfesﬁ 3§r am of a test structure
of a s gfliGec onduth o tlcbemsle@noaaﬁ‘ahdlsmcdlﬂuctat ddvice ana@tdigt to one
e res i nvention; FIG 10 together
Egﬁg&gﬁgﬁOﬂneéeﬁ?Rnwm i ew t aken along aline X-X
shown iHG. FHs@layouiairgramoteritsasigetrd dy cuticdidageraltyiad @ogding to
th partially enlarged [ayout
di g‘édrﬂlé\egn‘%é?%dg%ermegﬂtﬁ%nplg?leht ihRafP2r L 8 10, 25 FIG 12 is
a | ayoutlGdT agramvickagen edtsdaboug e lineV{VIg shown in FIG. 6;
sem congucg Qra pgl%gi'l}cﬁla?é‘eﬁ%y%t WherahPord rf H(;:utmrshown m FI1G. 6,
enbodi nent of resent |nve§1|on ﬁ
| ayout Fdﬁa%wéﬁ%@m of 4] tephgrugiurd ade swqudv@wrld“ewgerwdmg to
I Ngiftl frothdZomtBMehentfr the pldedt SivaRar tial ly enl arged

| ayout d| a?r amof a region XIV shown in FIG 12. 30
0 together shows a cross-sectional view taken along a line X-X shown in

FIG. 9 and an enlarged layout diagram along the line X-X’;
FIG. 11 is a partially enlarged layout diagram of a region XI shown in FIG. 10;
FIG. 12 is a layout diagram of a test structure of a semiconductor device according
to a further embodiment of the present invention;
FIG. 13 is a layout diagram enlarped along a line X{II-XHI’ shown in FIG. 12; and
FIG. 14 is a partially enlarged layout diagram of a region XIV shown in FIG. 12.
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3 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS The
present invention and nethods of acconplishing the
same may be understood nore readily by reference to
the followi ng detailed description of the preferred
enbodi nents and t he acconpanyi ng draw ngs. Like
reference nunerals refer to I|ke 5 el enment s
throughouﬁL i R VIR

struct Uhg 39630:1? ﬁg@oﬁ%ng%%ﬁtg{s oq CCO%IEHTH{;D I‘ch éagx% mad/ be understood

and secon med on ate
el moter wellsofbyaretferransr ot the fmiibwlnbederweis«b rdermq;tnw toh the preferred
re F u Fl

di Eargﬂrogﬂmﬁeg‘r zgtdt Jé‘g?“‘é’%".l’gg r%r %Jé]\g@gs S]fgﬁr% 1516(:'1' cea ulmq‘é{ %y refet to like
acelonditngroughoutie geefiensibodi nent of the present

i nvent 't@?am&ﬂelc‘a t&st §119&Y\§e 8 ggéﬂﬁ&mﬁ@&ér' c@@r@é m\élluﬁl (Fi(st talliHesccond
test structure, taken along a |ine - own I n

FI pzds formagh an 8hq e devebitsagpdimrelentiode gte@ tralrserrg viilhge d¢sprfed with
IIr&émwe@ndggﬂﬂ%K§g1§ a partially enlarged [ayout
d|agrantof aregion Il shown in FIG 1. In FIG 2,

only fif¥§t! aﬁéﬂygeé'@ﬁ@%%tééw HHuptgte of A geraignndiRpr deisaAscording to

r e@theod’rhﬂmdlﬂﬁﬁt &amm;eestehzngveu@&r Fi® rzsshg\hpmo@sLseaentthee\t bi'Be test
15 Referri o FIGS. | through 3

I -
{ RS TR g e H b e U @i it P Ve e haed song th
ac Gy 1giINGnd Bicoees £preedy sRiteOhyduh@a@ il sENMepibMMEHWA M FIG. 1.

conduct uhstrate 100, a transistor

ar o500 15 TP AU 360: i SGboHE b G oo 1 gpnecting
conme@&mhqumMmgmanmﬁﬂaleﬂﬂﬂoﬁnsecond connecti ng
portio Q. Th e onduct or  subst
For moa Y510 o ot dRU Ealaliat 01150 AbEaFTgPdigor devio
sebeoting td pomntthdingnioafphacoesitatvengorofclBles a Ganic@idGaor substrate
Ca :
o 808Py TSR, 1P B M g orin s
semd@c;n@mét:@mectisglb@twra@@ 100. A f| eI d isolation region
120 i's ’ffhgr ?EQOIMJ&QII 5hb§tl‘a?c ‘?&)'Qa%%dﬂﬁttre%r Ofs(HlQ % dl?otlg aen%g ductor

defi ne second active regi ons
vvnerateﬂtl eeatqdsrps Be group eenaiytit2od Si. $e, Sigiefealt Grivp§iC, PieeC, InAs

fi glddnp. soA @Itjhﬂrbr mq%e%par%gt dbﬁedgm?rﬁt@%%@usgd &l @le QathiBlShductor
(FOX) region fo | ocal oxidation of [1con

by
( LEBE)e B a §H’5’I IF%WOP reh! 2pstafoatltdo‘ﬁ1ﬂtus¢|ﬂ)selme‘gtdéfﬁm substrate

Theootth ABe St an @Sk 20R rbSodsQb0Rh ﬂiﬂ wWHaR thd tFa%Etbt@inQTay 200 is
second actlve¥$g% Qi 260 and _ 280. shown in

| Phiolighes, 108 e Bel ety Fegiosks 558) resion
anﬁbna&{by wcracttmutemt d)frsﬂico:aﬂ@(m ONglshaBdvhtréeh IsWBtidn@ 9T Rssion.
261 anq,2§ 9 Cross- f#n ger array
he rans1st0r arr y 200 i 15 fomned on the first™and second active regions 260 and
280.  As shown in FIGS. 1 through 3, the first and second active regions 260 and 280
include first and second main active regions 261 and 281 arranged in a cross-finger array
and a plurality of first and second sub-active regions 262 and 282 connected to the first and
second main active regions 261 and 281, respectively, allowing the first and second active

regions 260 and 280 to be interconnected. Further, the plurality of first and second
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and a plurality of first and second sub-active regions
262 and 282 connected to the first and 30 second main
active regions 261 and 281, respectively, allow ng the
first and second active regions 260 and 280 to be

i nterconnected. Further, the plurality of first and
second 4 sub-active regions 262 and 282 are arranged
betuheetivd tegiohs &Y arginZB2see onghgabh betwamt thy dirst e bmst 26 active
?2%’ 1%%%25 & d%} @a@?ﬁ%ﬁ? ggpo 1gert%| av?x%?h Orgslpg}cmel?r SO that a plurality of
200a1s1sm0290a 200‘0 201n areeforﬁm;d m!edhmumlh}e opfi rlatrealkilsccymd)ﬁub -active
1 dlondh a%§99ﬁd TR R BRI i AL 080 QR0 e Bve Hhfons 261
rea anni ng t r st second nai n active

r egidoifd ap@ed ingmefosa8ineaarianig édinprova thertess ecchiagiger maninging the
| Sk $TRE AKE ohdSechRELonAGEHE AGYORY STEREh B8 idihod BE the fist and
ar eas fi'rst and secon connectlng portions

an éPC@@bmﬁl@ eptveaagions?of ised 281 s Theyrrgsons &u opienineaihp phieality ef first

r egﬁ(ﬁ@&)n@@@b ﬁ:ﬂde 1%§lgms igb @nd @@%%ﬁatfagfatlstti‘aﬁl@'hangsmt(ﬁ She test structure
plurality of first and second sub-active regions 262

and 0% sipigondpqr dgvies afbe pirEcanehHE Besiceurysy of fhe stpadipal analysis
st sUigipved thro@th ﬁlh@lam1'0@ﬁ§i%t) ny Q@éhtﬁ@ly@%ﬂmﬁ% the plurality of
perfon n g@ %@&?the cC ac% f e statistica

an 43818 46%i V% mpr %B‘ "HP [fﬁw ¢ tla’i‘ §7690d Siyackiyy Egions 262
20&1@82!@5&&@% g)\éﬂbsxzéxé%eﬁﬁmwﬂ@l Hemopl urality of |

transi ors g y  T.m T, n.rLn I‘alt

i rer s Sofoanbuoderives 2B ok sbaSoRil BnbeaeSiived in

whirelke datakll hgaﬁmmdaedo isnng@tedi fronbk @Mmc&d@dtbr@ﬁbstrhl@ 100 and

I It t 20 200 ---, 200 i
ot Ben o, B SGRs Th0smR Ro-yite iR ot g A
i S piethgermateé doftagens kydicd em}ceogadu dtaods Qb ttreadbe {A@On@aAdthannel
gﬁbelgﬁm of nherlg\gel par? g %8 gatQ lg&%géﬁé/ﬂ Otfhcg %ar Setziec?ncge %% can ge formed

ReLTVe regi-ons et erm
vobIaggmﬂsﬂﬁ9®ﬂm@ﬁap@wuﬁge@awahem@@ﬁnd@@’2@0@Sﬁm@péhyrZ%E
f ory 0 t f X .
O o DS0RELy A0, RULAE oMt B Bl e i
f ofeme 30, byingag eabrdinadnt 9f e prskdnhigvention Miehugste ak@tlodc 220 is formed
poby&lqhénﬁm stacﬁxg fhe%&%Bctﬁ@‘go@sﬁ&ohweld@ob BELN N%Qc%e layer 2208.

obtained fi'-om a refract ory such
Ti In yqme cgges, Prmggiiop @Bti@fsﬂ}gld@éqy@l Q%W@tbq@mg@ | Mﬁ@lpwhﬂc SiOy,

23@@1 5100, eagmd G@gab,,qlf m5taea1 REBSENLh BiBNAAE b@Riant 88 staking
ky%elec ge 220 is fornmed by sequentially sta

6@.}3&? {4 @%FV@FP?@S&S the g%@_\}n‘u?l?tmg layei 8- Furthex L,(pacegs 240
N| cesublelf@md@atHoalysefewa&%the ghtd e&amac eases, fori-nati o n

of the [ er 220S tted. anwhi

S 02, TR PRI S g o SR (LT R of ech

gabﬂh¢ﬂsmh@bfngmhayﬁmoaamm FuQD@EMeﬁﬁﬁﬁﬁ@ﬁ@mﬂéﬂnm351
be.fori.ne

o1 E0F anelrBEon B AEF S R SE8 e el bR Finating p e woe

andf B2@0testt fiakctuies | othe cemthoaduator elgiionsvhah Baiohbe formed. The
source/drain regions can inchude lightly doped drains 260L and 280L and heavily doped
drains 260H and 280H. Further, the first and second junction regions 270 and 290
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of the plurality of transistors 200a, 200b, ---, 200n

are fornmed by doping ii-ty or p-type inpurities on

the first and second active regions 260 and 280

according to the type of the test structure | of the
serni conducto device which is to be formed. The 30
source/drain regions can include lightly doped drains
26hikluéndli@80kyanzbdead i2BYS. ddpeldtedr@tugn@6dl Hhtaﬁﬂelﬁﬁ)@dﬂ‘hnent of
o aTEie MG el Tl B R 2P LS e 3 Pyt Bor v
oc tutr adrre®nd funkiameemdns ER¢ nmh@hn«elmth of arrdolgel 8 ibbihciddwalls of the

' R eier.tnlaﬁe $4d én%'t?r%t h%m%g Sk %%9% 280888 Eéb’ !J%dzsen The

per parts o rst an cond unct
r egh@é@lawﬁaﬁ anZF03 cmecfbmaﬁ esing ¢ @hepay a{etabmslhas Co, Ny, Ti, HE,

si dewg | %ﬁec&iaa sighdt SanChe 59&1&) %@Q,ﬂfé 04 % TR s@nd Rfiction
§ g] 280. T e&g

first and second active redrons
si feeiony /0 @989%@6@@“&&@@8@@6@”&% abfbseﬁ@dipa@ﬁe@ﬂ@sﬁi fgY- aln one

r efhsRGQF ¥ tﬂ@ﬁr@s!enﬁwtléhs th@q}: st gllld seddnd I}])'g'ﬁs’SZSIOO I@lngijBtare Ofned on

el ectri cal gg can pli

f i hepaamigvd ez bnaate @W@tqdé r%fl r e"gﬁbeﬁsthfz fi@t A derod P00 and 400
detgchhtkat B anigRett hisoifoh Srtcg,i@lm d 2§ ecgpddads ARQ @'}Mjedetcnnmed
400, I n one  enbodi nent _of resent inventio

fi Peyricehgisnsh sGwBlisdde shedh aaﬁ aecarejbpﬂéﬁ %% e aat% Feteqtq#élsmg a

Saﬁﬁbd er@kingSoft e agateeregib@e hiv@g;ea aﬁ&;bﬂﬁy rdfhe¢ ocdubence can be
I rst a

F1 BFEol S En PG R 130T PALCOMS Ry podirahese 40 e ormad

pr edet emﬂe eed as eie%@ttereneembdeﬁzg ndhg the saﬁepinmeﬁhl ta® tHeh@te electrode

first sec cte sin
or 536, 5 a5RH G &P o TR p RO RE SR HELTRYSn 96N 20 wna
po4XiPhntl itheysilbfidet lagr O2ESUMIIet208, wldch e sequereibn t@eled on insulating
FU{the%%”mé4&§ preferable that the first and second

3€v3 nd 400 are farillcd oil the sane | evel as
t he gatledir¢etd sded ZQ@}ectmgmgﬁtomaS@amé 6@atomngchthe disst wivksecond

A ur RO he 188 L8 Dl B0 206 AE e B For
42¢Rmatedthe West sid jegirdecohuppiens 1B2IBBs é@ﬁdar@mg arevilepechwalrie the first
Segﬂes@wnalnlla‘ﬁl ﬁéaw&% 3951 261”&?!4&' Z%ti I e ﬁrﬁyaﬁé §e5c:§lglpcoﬂg&gg%9mﬁons

first and connectin port ons
co?ﬁﬁ)e@ld GOReay hpgt wellg P48 apd At og@wa@@mﬁmva@@wta@ thhenfrst and

fi §e§$nd@ﬁ@n§rﬁ%§ieﬂ’s 479 @E(t i%nmELﬁigfn ﬂxﬁyer%@@ s W04 hed on the wells 540

respectlve For exangZ first and second
i Ayt %rﬁa{w@s é@fba* %@analr o thepelating ks PHend 630,
f i fe%iecta@g/ S eaﬂﬁg tdTRInipl Y EofBed €QIRASnPRIond @)@ds%%@ ,andr Jme) to the

na second connec n 0]

hal8! o e S0 R o PSSV e ces 09 (s Blned on
t hlowki ffasth ofihel firss egicnebnil pRTI00 Bnd €I ORG eXaftbla itk ];Qxﬂﬁxty of wells
I n%ﬁl andléqg cl a efonge%omqge fogg (())f fst(l)lgagglg)ngo p he fJ:'] s? a}{\f lselcgnd5 érigin active
regions 261 and 281.  Although not shown in the drawings, a well, for example, a p-type

well of the same conductive type as that of the semiconductor substrate 100 can be formed
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and 640, and auxiliary pads 520 and 620 fornmed on the

i nsul ating |layer 530 and 630, 25 respectively.

Further, to conpletely connect the first and second

pads 300 and 400 to the first and second junction

regions 270 and 290, the wells 540 and 640 can be

formed on |ower parts of the first and second pads

SOE)et‘ami HO0GclFon0 endipl @f at lvedykive @Ipbt(ﬁ!ff@ént Vieinl she péPe well
Qccgrﬁ%ﬁgo all oggraécpnr chal?\geustttc fc}lg t?e {e& smlc?ure géﬁt'hg seami)gqilg:tog rdevwe

AI t houdterndtis piefsvablei that tt! haeﬁrstraadvsqq:gisi, coanamlhg portfams 500 and 600 are

ex duct i ,
ﬁ)gmécgm{ ﬁla Rah¢ %%%1 Q \ﬁée atél elgcé:%gé 5‘?001‘?‘5?1 tge g%ﬁ@&i%é? the gate

c aﬁeﬁl@@ 8ttred h@ alb@tawems P aebA0scab 4@ ludn dlcﬁwasxiiﬁonalayers 520p

CoBﬁu%erVaﬁd LyeP& 1&icﬁef 1fa§e,rr§ @ﬁOSf n(ar@.?bg thﬁ)cht Q(@@eq t ally formcd on the

accor to an operation characteristic o st

st mgdetingdayer B aphedlseni conduct or  devi ce. Fbre |t |s

pr ef er ghiliger! kst ﬁ% sgdofﬁ Eorﬁ%né S&Q&‘g 5@@ RiveRb '11{219 be an ranged in a

portions 500 and are forned on the sane |ével

t heogangeer@g Op élefeﬁrztze@d §EGORY Meec verscinigt 20 aad 2%ﬂsaltaﬁéed in a

gatBss-fmg®l aedy! Oﬂlepag%lax The Al lk@ryt Badsst 240 aneld Q:&Qlectmg

can include the éSI|ICOﬂ | ayers 520P and 620P. and

t hgorg?qs 58@ @péi 60p ésysgte atgiz@gugrﬁrg s@@@t gﬁu@ﬁtagﬁ:eé)f the first and second

Se&iﬁﬂéﬂtlh@h&doﬁs@ﬂﬂl et €U it Biallel Mek t@bdsignbRdfeke B3Bis@NEay 200.
Further, th

. and second connectin orti
OB HIMEDG A8y B 4 P Lo CEPOUE: Figa DL can be
ontache nford itesandiis annnd mmanceafftﬂe\zﬁnsrmgiaﬁm;sz@Gl and
281 arr ro er. arr In. .
par t 1 cUN B ey e ST 8 P e Fndlyes sms e
c oamlestindgupooit fegioss 3T0ard 90 GBOfoisedsinztdel leed parts of the first and
gggelggr){giog Qa&k{;g Pelggogsa £61 afllggglgsggégegnﬁ%mgb%m sgbs rate ??0 gt adweli {not
t hehowhhef th@@n@&&ﬂ%mﬁopp%e torthaw elstSap aar (f‘[ﬁy& fﬁﬁh@?d onf@¥er parts
ex _ t Al cO.
CABL o IS LRGSRl EE R A5 BEE g o
ti pasyr dpnitefact haneanke wellsi 9 and e40omd tligesemicambiciot nbstrate 100
ar 515%6 %Ql@ Aéo%@@m% lﬁ?st ah&‘ ?t:céﬁ%l 1l1§1? §(‘:‘59/e %&%n@é@l Qﬁlvi Gind the

t he same cond UCtIVIty pe I rst and secon
j ufet andricqoadfudrstizretiensdo2 9@1 ?e%? saif Rgroprgcieh b pratacigigiiye regions

pagdssanafash Ia@mﬁg §sStan8R G wRBCANssiE. N TRELANR: 89k Qergﬁmz 6d5 and
and 281, The sen1conductor substrate 100 or a_ wel

(not> ar%f?aml)to otverredie Saduetr virts E3phEion abao@OfOéfhpa aplyeprocess
welol iginfdek: N ghn&hDof 18akhQr dt‘fﬁ&ltonﬂéi@WﬁTer Fﬁﬁbﬁe?atloﬁfof trl eEest Stl ucture
fi f and se ondé%ub active reg |%g% 262(% 282.

r e54f the sgniey RAYSQUGT PSS OB PR éﬁ?ri?sﬁ’t“é’ﬂ‘feﬁ%‘él will
bebe/m:btedw@umfdr@céé@laﬂd B4k fand t he sem conduct or

substr a, edé'fec?t & liaterelﬂ encroach g%’j}yan%m{‘ﬁ;fj cunent ?(%ff is

CC
1
second mal h active'r edl ons I?Al
measured. For example, in a case of NMOS t1ans1st01 as in FIG. 4, the semiconductor

substrate 100 and the first pad 300 are connected to a ground voltage GND, the second pad
400 is connected to a positive voltage FORCE (+), and the gate electrode 220 is connected
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first and second sub-active regions 262 and 282 can be
connected by contact active regions 265 and 285

having as narrow a wi dth as possi ble. The contact

active regions 265 and 285 are fonned to have a width
havi ng the margin resolution of a photolithography

process 25 to mnimze the anount of | eakage current.

He re itheadrowd , volirge SPED ar iagregoive tvbigage #OR S icHarega clrrgf path is
th ' |

of q?l?:‘ngﬁbf glg gé{;ﬁc‘)&? a&lgﬁ? : t@eﬁse@&lﬁ %Bxgﬁagléépg%t irgﬁl %00e H{%Ql%st@(ﬂtan ay 200,
r eftles @nfc@nmmm 1&810m 3004nd ey Hst PR 30@t eldnt iv.Hbe Mmainerment path is
en%@@@h{%@homgmﬁnﬂ&m@b%aJp off current Idoff is
nmeasured. For exa In case of NMOS transistor as

in Fl G Tig curpg P@%ﬁq)@@%ﬁ@&bww@@ substrate 100 and the

first pgt,3 QHb@H’irﬁerﬁ BrME Gl&d: hendodiRUNG al\{cpéet:cﬁag%ctgélpegons 260
t he second I's connected to a positive volta

FOR@EZm)nduaﬁéhet W@f@alﬁ}éfﬂeiz@ét g FS0D 2g5PeEivElgn n%é‘feefﬁ" tage that

to d‘isﬂ@bs@dh@z%ﬂfoﬁ@zh%ﬁ%eapﬁ}@ to Ae %terh@&%deVﬁovtﬁé Lags: FeReEEs not
- Here, a current path is [Torms the second pad

(-)
2000 dn SREBA Do ORE P AT bt @wwée*efwaflﬁ%enf phEREPIER pocurs,

ar rigysilZee fayet MSfcarr&ifoﬁmn@e@ h RY PRIt I e spREr B0ds I@G. 4. 1f
first at%aﬂ 300.. That is, in current

thi . .
o Hel e B HRS F B ToTPeT AL Eeh Barobs e o L0 Ve appled
Tﬂgo gw E@ﬂton}?ﬁkd’i {uBgtrawd 140 bi risd &_Dﬁd(d@@@rf Réosd . whlidh @nNectrically
enbodi nent o re entl Irst an
Cecaoabi e EorBRE 0 AXE Bad ot Pl fen 1 e lowerpar
Si loif diedpncer 249 ¢hs 152%&8&1&11@‘0@&6&1) I aspesti, \ﬂ&"biy&/ard$1men tarned on
Vo'b t@tle%n ogﬁéozad&toqlsa%sggt? Yod naglﬁzginstz]\ﬁr 11 e 1011 %7?) co?l}%acted to the

ate € cur
( a)gmusd noltage ﬁ@&ﬂ st a CIirrenaﬂwcsr imghe direamsi mdlgated by the arrow (a).

Ho i f .

oc\gﬁc\r&g&ngl? the I?i?anll-@ff F’g’?%j“ qﬁbcfi gfﬁ:lg %E&S&%%? rﬁ?g ?{l%rgatiy increased
to camp@wewﬂpth? easpff thtveorwpatesr 240 as in FIG 4. If the

| at er al \epGhA8A Iﬂgfﬁgﬁ) @&E{%ﬁtﬁ)ag‘%s tgll%ﬁg{ D fﬁgulﬁﬁlg\{a%'ers 330 and 630 of

positive voltage o iI's app
serticlBridne %eé@nds:ews:tmtpéﬁme@%wn@ & using iFRjtepnglingppetomenon.

2805, WW! he%ﬁd & @lﬁltcﬁﬂ gﬁlll l(éﬁ Slﬁ&:nt'ﬂgcx‘%ﬁg sk® ar?d @Qﬁhgvlm\(gethe same
vol t a out and fornme

| oveht 5%% tmsfas ffr?eﬁlgtﬁaé é?comm(mﬁ ageiqng 279 atde?r9§|are formed on the
engsHRaAghRTe. ﬁ129\%n(ﬁsek:@§i%zhm adtivé QLA £h1dh@de dng tﬁeUsE;Engnductor
on 15 .bem&en t ni c)or%guct substrate 100 aE
fi PREYREALY Y 'e(gP OB SRR CORROS g g ‘?1‘&‘3”3 540 and
Vvol6t@ oD on $i@ 1bhatpalls SULd £t anfl ls@oBd sub-tHe reliisBCb amll 282, a
indicated by the arro a Accordingly,  t
o SRS e PR Sb o oyt Pl G et oo jeed e
gr eabikyndusiarsebssetd 100 or the well.
The resistance of the test structure 1 of the semiconductor device including the
transistor array 200 comprised of the n-numbered transistors 200a, 200b, -, 200n can be
expressed in consideration of the current paths (a), (b) and (c), as shown in FIGS. 4 and 5.

if the resistance of the n-numbered transistors 200a, 200b, **-, 200n is
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conpared with the case of the nornmal state. As to
current path (b), a current passes through the
insulating |ayers 530 and 630 of 20 the first and
second connecting portions 500 and 600 using FN
tunnel i ng phenonenon. Wth regard to current path
(c), since the wells 540 and 640 having the sane

conductivity type as the first and second_ junction

cpegairie oMl Bsdeggancsr Rufio bapenithe seraicondjigiqr syhpiraje 4P0 and the
inf .S ' ' r eqi 61 :

e 0GBl B SERNG P LBRE bt ot BRHsE, REL i Be Sroximated 1o

2Rhewny) raf at He thenfdlicwing Eyudtiope 1 opposapipeotimatehey @8lchs + r/n, the

540 and. 25 640 is_fon-ned, on the |lo rts of e

resijtatoe Hanks RS 186 5@%@9}1%%@9%6 Sabalifihe el 30%0nd 640 mus

nt I i

B e R R I v TG

20 cotipsting Hie, firFhandr seirst maveactifve rdponselitl antlra$d ttarlee firsphnd second

the sernicon to evi i ncl udi the, transist.qr

S P B RE0 i PG R s R Er i G APLRPE  he contact

agg&@r%éf&@méﬁ' and 200 Bréfambleha@0a @Xahe tHe margin resolution of a

consi deration of the current paths (a), (b) and (c),

pastoditfmgrephy PFIES: 4 and 5. |If the resistance of the

n'”“ﬁﬁ?@&?ﬂl transi stors 200a, 200b, -, 200n is 8

consta 0 J and the resistance RUNK between the

sem conductor substrate 100 and the wells 540 and 640

is sufficiently large, the total resistance Rt ot can

be apbroxi Mbtied t 6o ZREOX F F/nTas Trf t e ol 1/dwi ng

Equation 1. To apgzb%f te)fb}£§§X)<+-r/n, t he

resi stance RLINK between the sem conductor substrate

100 and the wells 540 and 640 nust 5 be sufficiently

| arge. Accordingly, the contact active regions 265 and

285 (refer to FIG 2) connecting the first and second

Mai N [aed N BurhBGbPREnsthdrs 2002, 28bbt 0 006N hilela3t inaNkalthy, normal state

second sub-active regions 262 and 282 nust have as

agfhal telasiondrip a€t/nar e3Rasx Fowsipitde theTlotal cesigtance R actdugen a healthy
i.ons 265 and 5.prefe i df h having the

AP DS o R A Lok B it MR BoBukh ™ ocess %10

[ EquaEigeatioh]2]15 1 ror COX 1 E (1~r,..,,)+

R

(o rin>> Ry )

® 2Roy +rinmrin

ot Jealthy

If the lateral encroachment phenomenon occurs in one transistor 200a among the
n-numbered transistors 200a, 200b, ---, 200n, the total resistance R (. leaky can be
approximated to 2Rgox as in the following Equation 3, which is because a resistance ricaky

of the transistor with leakage current due to lateral encroachment is very small.

[Equation 3]
R .. ek = 2R R = 2R Gox
(- Z (Lir, )= Ulr. or feurkae << r)
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RLhV K17 = 2R+ 2 Rcor + ~ 1 n If the n-nunbered

transi stors 200a, 200b, , 200n are all in a healthy,

normal state and a relationship of r/n >> 2Roox is
satisfied, the total resistance Rtt, ltealtl,y in a

healthy state can be approximated to r/n as in the
follow ng Equation 2. [Equation 2] Rior.hearr{( vy

2Rcox +r / nr I n (.rin> RGQX ) If the latera

encr daierabiat it Heveomethatrthe dein effichrrerid deff af diestoomaltogaistors 200a,

BB che CEPa PR S SRk’ B 4ThRIE K, SRR @ posicve vottage

FREpCEX-af e0vt @ pRiak ascdordiigdle, 1an&{ tapeiwigrEeheatkdmeiRtos ,array 200 is
which is because a resistance of the tranS|stor w th

cpBRKisgk OF GRf élilﬂuS%fWet%SlfftartSe?r% &0 Gc RABhthS SUTEHyL o heatny in a
Molols M. 2 R

h%g?iw ?ta{ek}gg%qég%gtro g%l?éo Zdlﬁ% I %A k%so({/\%al f\éfé to (c)e Sélr ain off

cur r gbtudtdbofd,] of the normal transistors 200a, 200b

- 200n h wdth of 0.1 mis 10nA/mwhen a

p05|ﬁﬂvéﬂWDT?§@ggug l of 1.0V is applied.

Accor i ReiNgly) !eraleaﬁ@ﬁﬁ cﬂﬁ@ﬁtei Foth;%k}lﬁatﬁé" iISbQl cAkrbAhed Qfhte must be

is conprised of one thousand transistors 200a, 200b, _

aboutztmwtlmehéarg@n thentth¢ cuugent Ihetalumymu the dicalghshatatet Hyereby enabling

aiéuar]ta%l € %\é}he[ Eﬁ‘gagtsis:; Zfrl]e !ﬁa%r r a 1ren | Ia‘s Iga ;‘?S}n’th%%la% c%fg)%ghment state

;ﬁh@b&agmﬁ@gLnApcordlngly, the Ieakage current t ot
| eaky in the lateral encroached state nust be about
100 tfiw@gdm%wb? follosring rdatiapslrigpust b gatistigdal t hy in
t he g? tate t hereby enabling 10 accurate

det ection. is, the | eakage current | tot, |eaky
in the Iateral encroachnent state nmust be about 0.1

m. ] tot.healthy _ 10 1 2'}eGOX R’(’f'l‘;’“ky
I 0% 100 r/n &(,t.hemy

tot.leaky

Specifically, if the current [ i neatmy in the healthy state is [PA and a voltage Vdd
applied to both ends of the insulating layers 530 and 630 is 1.0 'V, the total resistance R (o,
nealthy 10 the healthy state, that is, 1/n, is 10° Q.

Meanwhile, it is known that in a case where the voltage applied to both ends of the
insulating layers 530 and 630 is 1.0 V, a pass current Igox per unit area (un) of the
insulating layers 530 and 630 is about 107 A/umt,  Accordingly, the resistance per unit
area of the insulating layers 530 and 630 is 10" Q v,

Accordingly, the total area of the insulating layers 530 and 630 must be 1000 pn
or more so that the total resistance R (o leaky, that is, 2ZRgox in the occurrence of the lateral
encroachment can be 100 or more times smaller than the total resistance R o, hcanny int the
healthy state, that is, r/n, as stated in Equation 5.

The total area of the insulating layers 530 and 630 is not limited to the
above-mentioned value, and the total area of the insulating layers 530 and 630 can be

adjusted according to the test accuracy required.

10
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Accordingly, the follow ng relationship nust be

satisfied. [Equation 5] 151 tot.healthy 1 2RGOX "

tot.leaky Itot,leaky _ 10-4 100 r / n ot.healthy 20
Specifically, if the current | tot. |,ealn,y in the

healthy state is | F1 and a voltage vVdd applied to

both ends of the insulating |ayers 530 and 630 is 1.0

V, the total resistance Rtot, healthy in_the healthy

st at &he mtastru@urerll af the§emnduct%éﬁw pegording fas o @Wﬁodlment of

e e e e L Y

Al%tfrﬂﬁ@t togtgéér%seﬁt Mﬂbﬁtm@[ (3¢ {eli’fﬁ):omfuctoh elevizd chimn Sﬁltwte(hgnmedmtely
ayers 5 and 630.is about 10-7 Al n2, Accor
afi¢re pﬁts_fmmanéf@ picidf; fPrmajiosa Rageeph Vit BE P%y@} sadditional

m%fb%t]% g) at [ ngzﬁ ayeggosggm&%g!em Ydrsag?ﬁ\gggafgﬂomaﬁ&aa failure of

t}&rsemtwdsotot datice tsecamsetdaby i@@abemﬂ@@hmenbgeﬂeg’é@dumﬂmthe silicide
is, 2RGoX in the occu 1 te
ST GASRIEHY B0 B 450t BEROFE P rise ‘ST | G PRaRTCR4 Probe o

whthdh voRass tanGe Rt tiotappigilst fixcddnod ﬁepad3f3m|ﬂ@@|oﬁlha/ shallow trench
state, that is, r/n, as stated in Equation 5. The

isobtiah (SABaragion, rtbe iseprvisbaduotey quW@r & Eodamagcd 30 th§ pigbe.  Since
tegbg]%tlg;jcoﬁl uct:terz]c? on H}o Vet Qr'idu%[b?d &cét%g&tttﬁ]ee tfaBLi8or array 200

e I nsu |ng yers

c@dptisdiest aecaudlingof anﬁsﬁ\ﬁorﬁ ezsma,a@@mf acy 206q uhe pnbbaﬂﬂ)lty of lateral
The test structure 1 of the en1conductor devi ¢
cawewhETYy CEERE EHithgdirenticids ToRRiog RGBS v ihpstatistically

ahéﬁxoffegnp ll\/?&‘igvé?y(}{éﬁ[aft&ﬁinblﬁgogﬂ%n? o?i thé Gilfigdd RPILANe measured

cess ccor g to the present invention, "the
xmemixamlw aaﬁd:rqxerﬁbemmgethe aitichie fhosste prmmsl,l thatels,wt aafrnléml stage of a

er the silicide formati ss with
S IP R O TP PSRt T oha G pBuaeg, @ semiconductor
d@]lﬁ'@ it i'stnot ﬁedé@:fa%} ! &rﬁ)ﬁn prRREdY shl‘?ﬁ@@tﬁdnﬁ 36 thB eflidRle fOfmation process
not a failure off the sem conductor device is caused

obyhd defestive seminoodedioreisvicgatheichy sefluging thePoresssPH ci de

for 'T%ﬁéég@isp a %%gu Sd%ae%?eﬂg of 8 1 &Hc%g%f F s&ﬂ{l\ém{\ﬁ: drlRe accor ding to

t est since a

aM@hte@hddanhetthd thegiesdns maiﬁﬁxhcbred HIG. phsa@ E@omrm@rmacénlarged along a
forned on a shallow trench _isol ation STI)1 re

I.on, .
liok &/ e ChAuica diCd6yi BIG.i&isrpparyalibn gearess 1ae B%{?@? of a region
\ﬁﬁn%wn in FIG. 6. In FIG. 7, only first and second pads, first and second active

regions, and connecting portions shown along the line VII-VID* are shown. A well is not
shown. Structures and components identical or equivalent to those described in the first
embodiment are designated by the same reference numerals, and descriptions thereof will
not be given.

Referring to FIGS. 6 through 8, another embodiment of the present invention is
nearly the same as the first embodiment of the present invention, however a plurality of
transistors 200a, 200b, + * -, 200n are each comprised of a plurality of sub-transistors
201 which are connected to one another in parallel. To form the plurality of

sub-transistors 201, first and second active regions 260 and 280 include first and second

1"
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10 testing is conducted on the sem conductor device

i ncluding the transistor array 200 conprised of the
plurality of transistors 200a, 200b, , 200n, the
probability of lateral encroachnent occurring during

the silicide formation process can al so be

statistically analyzed. Mreover, the latera
enﬁﬁﬁﬂ@h@’ﬁgloﬂf%! Bl il latréipd@inl sy Rs- ﬁﬁ@ﬂ aﬂﬁeﬁ/ aHE aﬁhﬂaﬂ,’i@/ of first and

pr 8608[%69 su% aﬁté\?efr%fg(rms%t%ﬁ é %ﬁn%m%efc%g ?]Ié{:éel:ég ' d ?Sp%Ctlf[%y "the plurality of
s effirst enidigaind mukda&mme&uom Bﬁgraad Em;@wmﬁm to (O ﬁe;t and second main
f aIaJ:trl{/r ?flzgél)o%g lﬂélsanciOZS 1Se§e g]c(:_)tlgiolgzszlxei@wén& the 1{3 15t a%? s%cgn% F‘o%we regions 260
SI Iamd:l&ﬂéo b@mrmCtonmqtem ooetbe, thoplutahiey aﬂ éfse aitd seepnd sub-active regions
SG%?Q@%&Q Eu arl Ql%g(li ﬁegw%ehrég%l ogﬁregf?nqq g]?d @9011‘&1 rl%x zicg&e 1%%01}3 261 and
of 28 Being wminmg@stgro edéwtbfe raspc@wdlmg thwthe akmaﬁlnecrf transistors 200a,

erﬁ@&ﬁ)‘, e o0Phre tf(l}ﬁ'letﬁ) LEH r}J‘ﬂ] AIW gfnﬁﬁt%gd Isé: ln% vﬁiai:@eq?gions 262 and

a out dl agir am enl arge
shé%h iH¢rerfhe firg, aﬂ@@n@s@sﬁct&f@p@aﬂtm art ynde2ﬂ2an<@1e® firgtyand) second

di agrab Qfb-RtitE gefhs Vb 1and NRWMl Ny Fili&tityor $iflt EhdSsechnd branch
onlﬁﬁﬁlrst and _second pads, first and second active

8ve rspiansIg AL 4 sEng e SRS Hsons comgon Rg-idtineregions

\ DGSVMd 28R ELFoHN B3R of e PREDH & tARistorS @A +- U@(IOH lc&fprised of
onents identical or equivalent to thos

degwfugﬁ&ﬂy PiTub-Hanspiorsto ! Wb g crsetehiogng @@ﬂ@w&tpé@llﬂy
the sang g@@f@éc&a@eemumrmlv@,a vaog WG}Sﬁ{uhg)ttﬂeOﬂ& gtnhl%ﬁcﬁlﬂfon of a

5 no iven. Referring to FI.GS hr ou
ana}e%@%h [5\3 PRERE 2gPrdgelo 6rS€§C§?EF“YeﬁQ/ iy ﬁlﬂ?tl éecowg grinyactive
t heghaseslasd the fWitisthe @ﬂbl@cdﬂhﬁmﬂi ga@f cldch@lcr e 58Mlg the width W1 is

Bl e T I -
subagthdns iFsttler,ghe 20bwahihe lvidih 8V ofthe Giseshdt ecomn earanch sub-active
angetgn:% 2é£anﬁ%é‘13 ilaure? t]]fe%rum)fa 0% tl@: sub %ans{s%rsc%l 1S, . Accmdmg,ly,

transistors 2 Ve Tegi 0
2601$md&@8@ﬂwnwbudw1Mﬂnéwmﬂhda&bﬁ@ﬂdbkmdmmmmmaehmy@m264mm

re I, rass-finger array

an &2%%}ﬁg%ﬁ%pg&gﬁk?%?é?ﬂgﬁgmé&@@ﬁﬁgggub active

r egi onsSiz@eHpa@d 64dfmetiCed hmeetconduriesipepeidi@lap! from the
-?l:h %1191:&1@@%61 tMo@hie 10b L&t foﬂﬁg 0?1%&9 Q)%IS Hzgfs %(f}tcﬂevt?rstreﬁlg ISQ(,r(]Jﬁd main

2 are connected t first and second main
ack§ive rseing dhsangad! al?thhES‘l“lcqﬂé%%éétﬂPSVétwoo B ok g 1avres parts

fi bSthe RGN s@LictiVErcLBEN BNInd 8, 2 lééﬂ% e &fknt Qlajpgccur at the
i nterconnected. Further, the plurallty of first and

s elHHECS P5V4Et i e g s wded0 g S scatieondydiosngberate 100.

beh\ﬂ&)ﬁﬂn@ﬁﬁhls Qlefdrit@e frar G cafsht HR&OToMR: @ctﬂ@tlégﬁﬂ}s 266 and 286
291 facj and opposit

2 n ea
ot Oélff)‘QC%P%g]ﬁg?{‘ft. g [SgFon 8‘13{“hﬁg[1\’et 5O %ﬂlaﬂns t2§1 gjfthc 1rst and second

t r ansictcomegioR0MA, and 282 is as small as possible. The contact active regions 266

and 286 can have a width having the margin resolution of a photolithography process.
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200b, ---, 200n are forned. on the plurality of first

and second sub-active regions 262 and 282. Here, the
first and second sub-active regions 262 and 282

include first and second 10 common sub-active regions

263 and 283 and a plurality of first and second branch
sub-active regions 264 and 284 connecting the first

and secangncHmnit sdbisacbicv@es @gllante vl et 283elb@rode and
forn1each of urality of t tors 200a

the S Lgmf?(f s gl&msb]a Iat?% é]l(b‘i)q&{]la?r‘ plengpenon occuts n%ogg g‘équentiy
su br 4 A0S 28th@rT @&Oﬁtaz%la@hdcﬂm&v@mmmc taadotidgionte aﬂﬁhhejf of the

nad PR ERE oS FuCRee R o0 SRPUR Ehblyughyt e
pr ocess iraegion c¢mn §¢ trpr@ss pacierbet Memumlhte of isutstrar@al@rs 201 in a
seqand, EP active regions 261 and 281. Wth the

provi so at the gate el ectrode 221 having the width

W is kxtiesfided, tesh sttt ef permtirodu@idgvicamelyding dirstreed second
in ?ds%ﬁﬁédo(ﬂl ﬁlgrsra@lﬁﬂ%(ﬁlaggl §e81 (%nm{oglsﬂbsttldt@r\zgﬁihoel‘desc ibed with
Furt her, narrower th of the firs nd
se@ﬁﬁ@wbﬁdﬂ@ﬁf%ﬁﬁmdbkive regi ons 264 and 284 is, the

| ar ger ey ﬁld@%@ﬁt d‘i);gratirh& APl AR S ts(Qﬁlg'ondgLQ(;lr dlevcice accmdmg to
Accor di ngl preferable that the wdth of

t hetily aﬂp@fﬁf %)@d*g@&mﬁ élwmf%ﬁﬁ Fnveriisnddti Uogadlisr gioys zswssfawaﬂonal

284ichaskeh B%ngamgé R-%eSelHtd P, 0fand ol Brﬁir%d 15{&9&@@@.&{ along the
process,.Since wells 540 and 640 (see havi n

cORBRETE v G- ylé & pr il S Bmtﬁ Hasrm i it s in FIG.
S U bst NAFES. IOQ)n@rfﬁstfaﬂd f&@hd‘}iﬂdi B8t dnavedonPatit Sre@ibns hiel connectlng,

rst. ang secon n@ gc ve regéons 261 and 281 (p
t hBO‘E%‘}ﬁ oH 8@8%?1 1B F atte SO | SrYBrHetd SRMPYRET dentical or
paedisvalnt f thbsi&&leidubﬁ:t inathel a&ﬁ*@ﬂébﬂui&ddtbnﬂ)@ﬂiln\éﬁ dr€ Qésipnsted by the

262 an%,282 E ]ag curregA ma% ur.at the

i nf"‘é’?ef’gc‘?ree”%?é’&%‘é‘ U ECRREPT 8 B ARl “8* Y ¢ he

senm corithfigtiar ts Hbstq dtreugh0Q, a né«msmldmﬁgi yf alst:micSnductm device
pr gccgl:(]iglk?,ég ég:llp g%)t gmg(%n i 81? { r g)‘rfl%ss’;ﬁl 11%\«,1%10{1 ic di%s i semlaonductm
rraswstam 10pea vaghtongrag 840, arfuist 28130t @nd Ehsccmdrpsd 4Hnd

second

R L e ey P
c afirshandeecnihativ reigus HY anih @8 glnerﬁrﬁt@smemnd@nm@fregaons 260 and
phegmld tfegs Q?Q%el@r]&)@a%§§ 1egfl=3% 1h# lt;&ﬁ@@@ﬁlhn th%sseﬂ'xﬁ&ldélcg{nesubstrate

transi stor becomes si nal .
el &t r dHefighd seped %Cﬁa@;@gma@r?éﬂ rﬁ@b%ﬁ@e@piudvrfﬁw@ andgeqoad gpiglactive

enehRACTYTRNG mnﬂma%g%%a@ 200 1:G0rfe€ %ﬁlﬁllt}yof ﬂr£’c afld second
narrowactlve regl on han in w de active regi o

Ac 80T Ygegions; 40¢ %%H%% g .ﬁtsyalaﬁr scpid pad é%"t"eé?&’q}ﬂétzéﬁ @289 on

of whize tﬁeemSzamdwedrﬂrpadegmc EndafmIO4relifh1Gheld, Ore®BOWBIS! The first and
enbodi nent of ﬂ? Eéesen# i nvention.can be _i ncreased

by *¥SH 'Y £ ‘65 It §P90f81 s AR 5 £ STOSSBREr priava and the

plurality of first and second sub-active regions 262 and 282 are connected to the first and
second main active regions 261 and 281, respectively, allowing the first and second active

regions 260 and 280 to be interconnected. Further, the plurality of first and second
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narrow region. Hereinafter, a test structure of a

sem conduct or device including first and second pads
formed on the sane | evel as a sem conductor substrate
will be described with reference to FIGS. 9 through

14. 10 FIG 9 is a layout diagramof a test structure

of a sem conductor device according to still another
errbtﬁlelécnemteg,mﬁs b apr BRent airmgahbét@aan tht Grst b b@gel hein active

S 9:9’@01192&1':?%8283%%11&%93O}épnvlgest\éveet a0, ay & stpaglvgy as&ngt Sﬁ)gnahty of
t h&ansfstone204a, X 00b,and2(Bh @&e fbrledios tla: gharlity af ﬁlyt & Isedoge shb-active
I a ' of a region XI shown in FIG 10. In

FI é%%&lﬁ?ézgaﬁpg@fi rst and second pads, first and second
active T@giesmﬂﬂsi,ve ahdliporiectitng 2B, Pbt i oae0nshidwawdlealagibed
t h%] }nblré e’éil ARG c?ela (‘ﬂﬁ 22§t1§ i ié{édeﬁ‘o;ﬁu?l% %8&88&%{8L§ubstrate 100

i dentical or qui va ent to those descri
abeweisdieseadi etie obisddy nefitst apdksudersi ghared dgionsi 1@ and 282, as

saggfigh %B&B?§erﬂH£§>rF§t§ 1 tﬁl%%’,hdﬁs%ﬁlpéeteﬂgﬁeé \n)%&qz @ ibd to the

not be given. Referring
st Be CleFEds 289 to s @@W&fhé:%&ﬂ e [0pEr pa&@%ﬁhei mg ete@node 220.

st ip|rdt aﬁ@%cﬂﬁlﬁu@ﬁ’@l@%g%ﬁ@@ﬂpﬁd bbe ik %S%Fc:eﬁd&‘ﬁlex@@b%f each of the
inclu sem conductor 20 substrate

t r AHENEH 6 a2, 260% i v.s100p e Forped é’ﬁodoaméébbf%l or p-type

paghnsBitids onkeridd 30 §éc§:‘id3efct1% r’é@b(ns&@@ a0t @ rdilgr t§5 tydBEf the test
second §§P$V301 and 401 are forned on fjirst and

sedBiE Gt he S%ﬂ@@qnéwgorzisvaceawwz@éo Bhtypdle fPewpregtitpin regions
seemdclaretng,m@ dopgd @bigs 260 aa@ dSOL?a&@ héedvRy Geledl dafhs DyDHRand 280H.

| 120
se DT LS Eras” o™ Tand hC Sl G dpars 2608 and
athSQSe Wegﬁteﬂ$c@ﬁ@n<&nﬂ 1288 dnoohdkdentfdf r%Situda,ntﬁe sBadntyers 2608

fogl?edr g&spag% c:;lf the 1(:'I 133 an:cli SFCOHEI un tlon ngl?ns 2é7? and 290

tranS| s%or ar Uraf
an @/h@b@rmdangdl bt bmlt mkevaﬂegﬁ tbmgat@ﬁa:tmdwzm&ﬁd fomnel 611 ths first and

269 and 289 whi ch
?Egec?;?fag?\qe aln%gnsa}%b h‘c@ezpbeg' ons an on 'c

secon ads 301 and 401 are forned,
r espectThedlrst andbasorfd yags 3@inahd 49& ewneblingin catrisadeof wells 341 and

r eg«hloﬁ)%ngnﬁél ﬁl@%@%urg{ &r Ak rﬁ %ﬁ(gsdcgnaap Qr QER xfg{; 098369 and 289.

array SEC
su EheaﬁltSi Rﬁé S?C@g(i‘ mﬁis 3@]6*21d 4 al’zs&mﬁf* en dwrimet teed at e s¢mpigonductor

fi Eskoradog30 Tﬁ@‘ﬁ%ﬂ‘%d’@éc&adaﬁaﬁé 461 LROEANGe Rl A8 4 material
respectively, allowing the first and second active

r e§PoHsh2 ENCRAdWEY Y BPhes et arhived denctimyregigay 270 4pd 290.

pl ueakrdifidy,of a tdsk heran@d f§§ Gﬁm@c&]@ J%Qﬁ;ﬁ@éxbﬁ’s@?l’) 8- PNSwre formed
26%% nd 282 are arranged tween the first and second

Werg P ayrEs el 1%1%1 g 144 a?ﬂsw%ﬁqtae Bi5htygh segond pads
t 03@ach 401 heklso FRSPEBRT dopdlg), tySlmbhidtesa Mcbrdbivt Mthefigh a probe

is placed on the first and second pads 301 and 401, junction breakdown does not occur.
Further, although it is not shown in the drawings, conductive wells having a conductivity

type different from the wells 341 and 441 may be formed between the wells 341 and 441
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transi stors 200a, 200b, ---, 200n are forned on the
plurality of first and second sub-active regions 262
and 282. 5 The respective plurality of transistors
200a, 200b, --, 200n will now be described in nore
detail. A gate electrode 220 is insulated frorn the
sem conduct or substrate 100 and is fornmed on the

pl ub@titutiyg bt fifst frsltse@nd psR GoNnshdswb aawidinggo e @p@RPn 2BAacteristic

8 ove referring to FIGS. |

thrggl %%gguﬁpﬁgegg?émﬂ$%gaa90eY%%e is applied to the
gate eI kectidiode sR20tht 6rst ordnre@nd halniel ardelgi e nonfoanddawelie field
par. t 20, 10 Fi.r a

un% a?gn tr%]fleong 2%[183 a:% 81% gog%ﬂéeg f‘ he wellg ’ ﬁitsl’ou? Ce?ghagmh the same
r egm@iustlvatﬁf t}@a@hﬂl@fusc el seq@hduuabtmyegnﬁls £7ng 280 ar the RBBaparts of
20 0, r. ] ' i

: I’rp(?l%r?rtsq zéngl s%ﬁon@ ﬁnc%&( V%g)gg ?17681 g@dog%) a)n%t%%[g]gr gcip oft tYlQ %gbahty of
an@a@$@naeﬁ&wdmngﬂ@Un@yﬂ9®ét@ﬁwthemw@@ﬂopsWnﬁcﬂ¢nQMBﬁmtmm
of SEJAﬁd §(§1%&19$ g&{%&%f(re?&\(é &%lé’\ﬂ@é gmn rils E&) Zp'lg 366)5 'in H@ 2} to

source/drain Ions can I nc

26@91%%&62@@&&%@0%@@'? B9l apd ﬁéHtOdh%lﬁiﬁtsanQ 6@Pi1<hh‘1d0f128 mgmns 270
15 ,Rusdoher, the first and second junction regions 270

and 290 include silicide | ayers 260S and 280S. To

det ect MemuihHedia pisferabla thyt gPntach atetsend Koriart acgpe spiopciadend 287

t heoslebting lndaqar&t@y@geam%g;@@acuaa choRBOBoah€ 24906 PR ir anm&% main
parts of the first and second junction reglons 270 and

QU MRATEAYS 26 kPP hrgetiuart bohisihaeilr retistactividegatselo? and

el a8} madrav2 2 nan@n fasmadre Bhdt(hﬁhcfgkdéaﬁ}ﬁ pro¢ees. Sﬁé?&ﬁ@tct areas and
ons 260 a irst an

active e
et S B St ar B e paf@e e pe o SonEioge Bacguse the
andvelld44l zfnﬂ rHhed I pire dfovetirstpad tsscofd pddhetifel ré§bnsamg and 289

oannd BRR b ARG6E o s ed T T LS R pure o1
as ﬂtehﬁrsisiem seamd uctio ectivg udpstng b e add 081 Fhibatf 4 I’esltag,anuhent can be
Se;};@&%t@%‘i’ En %Q&fa@pﬁ t\ﬂ’-fg)e:ili & \gclweiéll J 28 ansi %16 s%micgm%uﬁtor substrate
materi a avin e Sarne conductivity

finngd and second junction regions 270 and 290 25

Accor di h

j unct i 0%9 rvémclal% ths g é‘%gﬁe%e%mg é(S éap Ste& fo 1t1 %&t %&99?%10113 (refer to
n- FV@@Kﬁﬁqu?$Q@%MﬁﬂﬁéﬁmEMU@F@MZ)@ﬂﬂxnﬁmfk®n@iWUUMHnMpdaﬂ@
t hee ’ﬁdnE 841 ANYs ﬁsﬁqmﬁm% secéchlsuéaawé%oﬂg %zaa ﬁ@ng gsr@gsed to

|ng n- t€£ npurities. Accord
pr 819 OYEsdeﬁqﬂé an*aﬂﬁlumm the gteseah d“’glé’@bn dThﬁﬁalﬁ @ec:a,@sr thhenbstrate

40190 hdsmm%tth&ame %&@KQQ@PE}%@ %Sfoﬁ:% oRGEUbwer phid Jfl?l?erﬁrst and second
al t hough shown in the draMAngPércon uctive
[

we [jai %qu Hﬁéiogs eglnmﬁlc%ig 1 Valnfl 91163]@\&7@:3,@%{3 af g ripd pecgpd, sub-active

t heepwh D& 34 lSZﬂ%d:hﬂé learary chieenf Qhbr RRGatRk WeRRthR8herebetween.
wel |'s %41 and

nthe test stracture 3 of the semiconductor device according to stifl another
embodiment of the present invention, no conductive polysilicon layer is formed on the field
isolation region 120. Thus, the test structure 3 of the semiconductor device can be

fabricated through as small a number of processing steps as possible.
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constituting the first and second pads 301 and 401
according to the operation characteristic of the test
structure 3 of the sem conductor device. In addition,
since the first and second pads 301 and 401 are not

formed on tile field isolation region 120 and are
conprised of the wells 341 and 441 having the sane 5

C onduct FiG. t YistaypeueBagidtreof 4 e straunde SﬁCﬁﬂlﬁi;Ojldiﬁfbt ti®fte according

s .270 a n the p he fj

ondh SEEURATEREFER: PEaaiy S98roahBo 38 Ra ey ntarse

ea(ahmg)fa lﬁd&e}qﬂ XHAlshown of Fiad. ri@nands FEr.sl4ofk ot peetially enlarged layout
ﬁ?ﬂagaal ?{%1011 %61\2818‘\511] S1’ne Eon Egtolﬁﬁé tel%;onl%ﬁrs arﬁ)irsecong pads, first
( r eﬁcé secpipl gotveragroe andinemadtisg $OGioanthod0Glsh @lemenXIH:iHGII’ are
2) sltxcﬁv CS{?EB%&ES nieanln gémsa[hgntﬁzglcgln umgtﬁt %O%m?engesélr%d in the
e first and secan junction re I ons

29@bowéawmkﬁdl embediméns a5 efesipupbideby Hag sevntreletenesr awgerglf, and
c0rags%ﬁ]suoﬂgaﬁa%wlﬁgbt%ra%u%:@? and 287 connecting the
first and second pad active regions 269 and 289 to the
first aid dheopmbodimast ofdba irenineghiamsasabavinind 19812 dreugh 14,
r e@%@r@htyﬂﬁréﬂh%hszo@ﬁ id@@ CO@b@ptarea&i‘éh \ﬁgmf)ﬁﬁﬁ QS gl@?a lity of
and =~ 287 may_ have the margin resolution of
phStLFIERGEr ANy B BEcasnecirhéo eoheaptier o é%réﬂcén dro1gngtHge the

W tuRsit0bt @B%a%ﬁﬁ@(iz A6t heseb SRl RN 188 dnsRY aRBZ3(AInBlude first
set ﬁs descri bed abave, because the wells 341 and 441

on AbRSPId TP 20t eRanst 1] A0 R VOB GnEyAT Fei 4P is formed, a
I eglugilisy cI69st amiche@ B8 suthay e RgicHTBD alid 2821 d FiydPend second pad active

differe fr em conduct o te 1
P TR b T T D K —
r egﬁeﬁm ﬁﬁ]se@lﬂdi m2Blacs@ tfiats 281 hebkdge: Gtangfed i a Casks-fger array.

4 4 a ? of ng srtn arécg stn erngjta ea%ﬁ%&%ﬁ%ﬁ g&eaé@%%%%e %g'i%leggcg to the first
Co lamiexcseidymam tactive rephins GEL e S22y rebcsepanbtvehy the dirmand second
ggg&g%:ijegg% bé/ and %9(5 f%rf) uggrgc%%ecbéed? Wgurﬁie%e rth%n u?e%h;t]}kjgrtgfar%l and second
se@@wtlmlqgloa@%?vend ?Qgiropga2edl betngen284 ﬁmhdnd hesofid mgin active
?ggegfbﬁxggg %I\%/ig ggzch:\rf?% élgig{e %@@ta feg%n%@g fa?cﬁ%an@%g}%@i?@é)ec% second
i nvantachye regien 21 sThechepleratitief subistorsailea. Zngloo 2p@parpigrmed

th %n %ﬁz@u&!ﬂ? @F‘ afst )(ﬁdt ééanM Rb- !1(§1V£ %1&?@62 A Agh eregp%WeI Here,
parts of the first and Secon mal n active reglons 61

DB BHGEHa Heagive pegians 267 apth@d% inchide Arv asbeqsg! common
su Buba&tilfé/ ﬁagmﬁl@ aboRsd 262 arNE pAB8Aitp f tikRtan® sé@AKBLS/ch sub-active

current enerated at an interface there
belHEBH: 6 rar?ﬁé%%@‘ftmgﬁeu@m“é SeORY CRHRONSWPAFING Aekifve gp3 and

de\zsaze) amma@h #gtht @lusdlityl bf @mekBR200€ M08l -NMEPIONChombARd of the
i.nventi.on 9 conductive polysilicon layer is

P o PRt YR a0
A gate electrode 221 can have a width W1 having the margin resolution of the
photolithography process according to the space between the first and second main active

regions 261 and 281.  With the proviso that the gate electrode 221 having the width W1 is
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30 isolation region 120. Thus, the test structure 3 of

t he sem conduct or device can be fabricated through as
small a nunber of processing steps as possible. 16

FIG 12 is a |layout diagramof a test structure of a

sem conduct or device according to a further

enbodi nent of the present invention, FIG 13 is a

| ayatitdedi Agidn ;ﬁ)mtlioﬁhr’geﬁi carabcofd)gnéii ni aﬂﬁn‘%]ﬂ &on&pbhdm@fboé/\ﬁm gin

i e o APl B e TR T o festts ST St o g active

onkagidhi R6Y ardrds se de ﬂlzdgep) aleksyurber cﬁ"&he&u&ﬂdm&&ﬁmlﬂ 1§CtAcV@dmgly,
regi.ons C nec porti an the |i

i 111 Rfer S PRl PP i B au® AR BHER ARt G rebons 268
i demt 386G dkveor WIGﬁ{llhlavlag thn tnatgm tefvdgien dézspiimtob&ldgﬂa;ﬁhytﬂn@ess

above- dl?se(.: }6?3901 erﬁ%? Qhe con m,a 51%an SP ¢ 1tac{ glve I glons ?()aﬁe d 287
ref erence RUMEr A s, and déséripti Snst AeradfH i &t

be cgingaing therfirg abivetindmaniso lngnms 261 andas1 oo éas érst and second pad
'ng&m 359 SO afcRedibédS. ive reg;
ol B 5 0 T 2 graBk o Raht s e cpBefhegyy resons
coApt w37 gfay dayyl the enge 9f the marginpresofusing Fos taphsto R Qeresthy phpcess.

ar eng Qeskedclls340061 AN NGler bt RAREE ind sEQnd pad active regions
constitute the plurality of sub-transistors 8

fi P6% angrifOdivon eondegtiviie bibe giffsrrat DD thengmzewiucior ubdieate 100 on

i fosder pRRdorSBE GG aﬁ@b&oﬁpﬁh;\ﬂ%cﬁ\%gﬂe@l@x% f?(ﬁ]ané%l %gjchat a leakage
where a transistor array 200 is forned gﬂura

of C?ffqnéfnaéinlzf SUEBHd Yull dbefage beagiois ‘zéé dalzks%ly and the

anekdtitdngtict@nohssaeomgd pad active 15 regions 269 and 289
having first and second gﬁ s 301 and 401 forne

e o0 Bt O DR e bt S e gkl arode and th
actpave aregiens 2Ahds, anderdGhoradBmar rafPLEndnbedirs mOIe ﬁequenﬂy in

crossifln er ar The. plurality of fi
SUBTREYY 08F afibtinss iR 305 ek Copmmubihy MTRETD of te
f i test struetimg @ﬁamﬁlﬂmmmaﬁmewe: ercagd;agls) 2i6 bnethd eﬂﬁ)ﬂidlmcnt of the
sSeco

" CORERE SR o SRATR 05, bt st BT Pl 0% 200 i o
plumamnpwomf first and second 20 sub-active regions
‘rzrg ;Znagglgl}%sést ?t[ugtu?cg(%fgﬂ%%% &g%}@%é ?evx e cf:O:; ﬁ’éttoaaﬂdmn%e(%%elgt of the
ac?wV@iW@@W@mm?@iﬁﬁh@wﬁgméﬂwwampos|te to the second
mai N actiisy @ 1&&&91' éﬂﬂo%ﬁl’jnentghylﬁ}mehcth caR b Fedel tc\ﬁ(el :Bterfonmng, a silicide
transistors 200a O0n are torne
pl frERtiany Propest | Wishouh rid sertatsn aneillisation .pxp@esns,eghembs 2@@ing the
angpA&don EREPectively. Here, the first and second
sub-actjve reglons 262 and 282 include first and o
second E6Mtorhgler dhpladwe jis eauped divghe megkizatien pegsss i dheasilicide

pl Biahtichyrdtss kil wtida@ngdessecond branch sub-active
' nnectlng the first and second

regi ons 268 and 288 c
c O?n’mnsg'ﬂfg’ g%mc%enp:‘e E’fﬁ@ opgreachupqnt phenomenon 1n the silicide formation

process can be measured through a statistical analysis.
Those skilled in the art will appreciate that many variations and modifications can

be made to the preferred embodiments without substantially departing from the principles
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283 to foal each of the plurality of transistors 200a,
200b, 200n conprised of the plurality of

sub-transi stors 202. A gate el ectrode 221 can have a
width W having the margin resolution of the 30

phot ol i t hogr aphy process according to the space
between the first and second main active regions 261
anghf A bresMit iR eldtidg. PrIRWESE thdBdcikiigrdat@ RIbeaERI6: BReihvention
haviQ% he wi dt h W% is 16 extended, ?_nidd[e ortion
22 FTEEO AFERFIG AHELES TR TESS JBYEREANC BY AR SPBAE A pitptign-
margin length L. Further, the narrower the width W
of the first and second branch sub-active regions 268
and 288 is, the larger the nunber of the
sub-transistors 202 is. Accordingly, it is preferable
that the widths W2 of the first and second branch
sub-active regions 268 5 and 288 have a wi dth having
the margin resolution of a photolithography process.
It is preferable that the contact areas of contact
active regions 267 and 287 connecting the first and
second nmai n active regions 261 and 281 to the first
and second pad active regions 269 and 289 are
reduced. Further, the wdths of the contact active
regions 267 and 287 nmay have the range of the margin
resolution for a photolithography process. 10 This is
because wells 341 and 441 on | ower parts of the first
and second pad active regions 269 and 289 have a
conductivity type different fromthe sem conductor
substrate 100 on |ower parts of the first and second
mai n active regions 261 and 281 so that a | eakage
current may be generated at an interface between the
wel l's 341 and 441 and the sem conductor substrate
100. 15 In general, as the transistor becones snaller,
wi dt hs of the gate el ectrode and the spacer are
reduced. Thus, a |l ateral encroachnment phenonmenon
occurs nore frequently in a narrow active region than
in a wide active region. Accordingly, the sensitivity
of the test structure 4 of the sem conductor device
according to still another enbodi mrent of the present
i nvention can be increased by formng the plurality of
sub-transistors 202 in a 20 narrow region. The test
structure of the sem conductor device according to an
enbodi nent of the present invention provides at | east
the following: First, a |ateral encroachnent
phenonenon can be tested after performng a silicide
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formati on process without a separate netallization
process, thereby reducing the 25 fabrication cost.
Second, whether the failure is caused by the

nmetal lization process or the silicide fornmation

process can be identified. Third, the occurrence of

| ateral encroachnent phenonenon in the silicide

f oWt ik olaimepgipcess can be neasured through a

statlstlcal 0 Those n.the art wll
appr eci at e 9ﬁg$tﬁ§h?3 §FFB§?§H§méﬁguﬁ@HWP&B%tlons can

be nmade: smicbhdcipr ebaraeed enbodi nents wit hout

SUbSt ant TQ]SJS% %PC%r hrI] Sf r oa% %h%oeg If(ﬂ% < 011 Iléll an SGCOrlllg active
present Fhvent i on, Therefore F%e di scl'ose re
enbaidhsaefined ithin e aenmenctucwn subairate, @sb s mldae@eﬁ gumicigon regions
an%hgﬁ%ﬁsr Alﬁhgé%\%gﬁ%ﬁiﬁ!&g}}ly ofqpéj gRQ Ele(f,t;%ﬁe H)u 6319(9 @ﬁﬁmq{ne first and
limtation i's clalmed test structure
ofN&O%bﬁﬂﬁﬁﬁ@@@ﬂ@@md@ﬁﬁé@i@@hpr|5|ng a seni conduct or
substr at & an@ s«gcrogtpgécﬁte%tn\éﬂy J&mﬁe@@h lﬂ%ﬁecth@el)gﬁ)t fic si 101dcd first and
el ectrode forned first and second active regl ons
deficprslgungitivhragiophler sesivisp et afonseliss eheatrieal Slﬁhfd afq uiputting a
anderSRQQNMal Hﬂé}&h R fﬁﬁgh@&%ond\eﬁaascatae RbBedn tRNGRY 1@&1 as the gate
both sidewalls o ate electrode to reside wth
théwﬁﬁﬁéﬁwghﬁmm§é@ﬁﬁﬂm%%?%%e regi ons and are

silicided; and first and second pads electrically

connected r ectivel o the silicided fir d

second J anct ﬁ@wstrsaa?twﬁg"f flgm beteen fﬁgeasmog}ﬁ ﬁ? I ¥t gl second

of pan fehed bl 'tleahmsiega ak tanee LtdE hfcTormad ol Q fdrtiagitied region
rst .and second pads are forned

SIg%a@tégﬁﬁﬁaggﬁCmggm%ﬁ%e%QFe el ectrode or the

sen conduct or substrate. . The test structure of

claim wh Iea f the fi rst se
pads 1 of mod 1 Bh THESHRET 1&%?9 "y il Soh SCPRREY Porion
ar eorheuting dhofirs. fail @b dhé Sivdt atcirenragiegi @A a i&ontéfcomeﬂglg portion

01111<L,crt1§ th%n&o (?]ga%n(gthggécloiv ac{i\?egrl Q0 3. The test

structur er ¢ rising a first
connectlng portlon connecting the first pad to the

first agtl V‘i‘ G Qtﬂlch@éj oft cl%f%?anzh&%ﬂ”tﬁgtﬂlé?ganﬁ’%éo 18’r&8nuectmg,

connectin e sec the second active r egl
portions inc ude wells having the same conductmty type as the first and second junction

regions, insulating layers formed on the wells, and auxiliary pads that are ¢lectrically

connected to the first and second pads.
5. The test structure of claim 3, wherein the overall area of the first and second
connecting portions is sized and positioned such that the resistance of the first and second

connecting portions is smaller than the resistance of the transistor.

6, The test structure of claim 5, wherein the resistance of the first and second

connecting portions are 100 or more times smaller than the resistance of the transistor.
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20 4. The test structure of claim3, wherein the first
and second connecting portions include wells having

t he sane conductivity type as the first and second
junction regions, insulating |ayers formed on the

well's, and auxiliary pads that are electrically

connected to the first and second pads. 25 5. The test
structure of clain13 wherein the overall area of the
posi t1 oned ieh rHERDERE D) SPIREBS AT AR e fgrmea or
setendne codnett ﬁmcqmdacttmr@n@tmts as:n‘aﬂll reds Wihanart feemed on a portion

r e%f ﬁ%%vgﬂ%%ﬁ 9%& Pl%t gnd %Ec%]u? _@qgﬂ(}{i 1er$1ons at%ch}%vé £2 gamsetconc?utagwtigf type

see&&dfmt@ﬂm@®n¢mgdponmmmns are 100 or nore tines

smal |l er than the resi stance of the transistor. 19 7.

The test structure of claim1, wherein the first and
second Pads Thoteptetrugnre of [sking Frehdreip dirst asd sdgend pad active regions
Sef@sﬁéap%’:ﬁl@ﬁzde%qgﬁﬁer ﬁttsteanﬁrsgcoy}@ 'aéuv@ﬁ‘&? 11%5\%1*1}; Ak Qvefl %Mlmed
on a portion | ower parts of Irst and secon

j uHeEeP® ﬁrercefgwetﬁ% togRgionraaer tlige theafivet andmeraed w@ﬁwmp@w of the

S st hlaeedonll 8diivaRiche ﬂ‘l@fﬂ%l‘i Jobigt h@Re FBBhOMK-had a J1IG: havmgj the
test structure of cl ai wherein first and second

paamﬁﬁ1@%@“@%@f%ﬂ@“”ﬁ@@ﬁ@&ﬂ?%@%y included in the first
and second active regions having the well pads forned

t hereon are_connect ed tg ggons other than the fir

and second PAYCHAIRHEe PRYHIB: “@?e?ﬁ@’@@4F?F§Pn%ﬁ@d“’agomﬁ
seeélngde, atd saend ogi GnSonhdfe@ughy p@nRtvachlt@e] hbntethe @icoOf&trode is
that have a w dth havi t he in resolution of a
ph8r%?%?ﬁ%@Fﬁ%ﬁ?aﬂﬁ®%5§%*m§@y$ﬂﬁig%st structure of
claim1, wherein the first pad is connected to a
ggg:’l?ldvevslc)?x%gﬁstruc&1 %81?1001{&(9%1'(%%1 € COf d‘%ﬁ%iggg ?I.g a
conncheﬁmEmummvombagm;that di sturbs channe

gg\r”rrgtel aggh‘nslgtgl al%t\k%ism 11§ciiudg ;ﬁaée elef*ctroge %bned% ﬁ‘:rjstfl %ncp second active
t r eEhs dﬁnle@wﬁ@y tWﬂemh:Ondv@llou clbstrade, gad ﬁrS‘edmécscho@Iﬁmctlon regions
f O{}\/Hﬁﬁi af%nar:fa 1§eﬁtat q sﬁ:ﬁ%gﬁd{)fqﬁé I;c}fcee echQadE ﬁ‘)gfegﬁles wqmé ]Qeeﬁirst and
wi thin the sem conduct or subst and first
seé@ﬂ&“?hﬁ@?&@ﬁaP%@F@hgd“Mhlch are arranged at both

si dewalflrs; A sdcbR1 Pl @1cehiBaly RGO r&spatitiy W Dk ciliResirst and

first and
second junction regions for receiving an application of an electrical signal and outputting a

detected signal, wherein the first and second pads are formed on the same level as the gate
electrode; and
first and second connecting portions which respectively connect the first and

second pads to the first and second junction regions.
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second active regions and are silicided; first and

second pads electrically connected respectively to the
silicided first and second junction regions for

recei ving an application of an electrical signal and
outputting a 26 detected signal, wherein the first

and second pads are forrnmed on the sane |evel as the

gat e eliect moeest satgurt bf ﬂﬁxmalr@dw&&éiﬁ AdleBOMARA kHeGfirst and second

Dobih T halilh i SERERT iy ol SCRBGRare Uit ob R e RRapion reon
ZOdafmmgTimeﬁl‘steasli segbmductwregioi. cl ai m 10 wherei n at
| east some of the first and second pads forned on the
sanme level as the gate electrode are fornmed on a field
i sol atil@n rdbé ot sthefuienpingaimh &0, fhestin Hrdirserdrideoad toomecting
gé’rﬁ{)]rﬁ méud%éwellg—ﬁ%ﬂ £fl sﬁerééﬁ&dé{lﬁgﬂ&%ecés%@h& Tnd\gg&&x& ljtﬂct]on
I'rst second connectin
we ke avduinging teyers domned omdbie ticlls, tapd taypbara padshiatf jre slectrically
angn§g§&ﬂgtkqﬂggkg£umﬁ gisons, insulating layers forned
on the wells, and auxifrary pads that are electrically
connected to the first and second pads. 10 13. The

test stpuct ghe df sttl@teM l@aimMIENGleRint A€ OMAY @leh oRMRAfst and
of the first and second connecting portions is sjzed

anFePBSORPGHREIPEHRR 1t st alﬂ%@srﬂlé%qd%ﬁht&@ thgrregigiance P@@? first and
angbcoRRLANAEGINRES s B-aIRS tHah MR SeslsGn& R @fndan t he

resi stance of the transistor. 14. The test structure

of claim 13, wherein the resistance of the first and

second 1415 TRORAGHLdRGe POdIinan; Swlazl%@n &x@@es@t’anémifﬁ}etfirifﬁﬁd second
smal | er. than the resistance of f tLan3|storf

gl T ST T A s
second active regions include first and second main

act | ve fse0l 908 ArA A0gedr LR £ GREAT ADAEE o L8N A0 A cgions
plurallty second 'su

mhumhdaﬁmtn@masmimdnﬁdwbm@mmsmgmgahdasem@ﬁmﬁnaumaﬂoamumhw
aCH %’ I%t 51%Q§eﬁonn§i’sul?gat19¥m1e g}n% w§1m are u?e%%ﬁ%(? ﬁl%r}gst%% SCC%I(]jd main

i ons er conir are arran
beﬁ%ﬁeﬁ%wheaﬂ@ﬁsgmaﬁdtgé@@mddmeﬂNaEm$wécmwgumnsﬁﬁzmdwhwh

f aglle Qﬁa;?&g b&&pe%sthé ﬁrstt $d %Qc%hd mgliill?lgtﬁ\/(’, rgﬁ&g ?&H aﬁ!i X%po‘?l?e to each

nsistors constituti ng SISto arr
f oPerel respEC Yy, splthat amsrsgmaqfonﬁthmg tbmtyans@@ormay are formed on the

SUBrAgilyl of st S8 sBRRd s AL WELSisNadshe Tirst and second
connecting portions are forned on the first and second

25 mai e Ye frseidepond parsprsing porepsp arefgnediop e figignd second
S eaRMthcERINREIGHS, RGpRATdY, ARSHAT MmABNBRHd lbbhndeting portions arranged in a

cross-finger array.

16.  The test structure of claim 15, wherein each of the transistors constituting
the transistor array includes a plurality of sub-transistors which are connected to one
another in parallel, and wherein the first and second sub-active regions include first and

second common sub-active regions, respectively, and a plurality of first and second branch
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cross-finger array. 16. The test structure of claim

15, wherein each of the transistors constituting the
transi stor array includes a plurality of

sub-transi stors which are connected to one 30 anot her

in parallel, and wherein the first and second

sub-active regions include first and second conmon
subsbagstivemsgipegewagively sgpeding viel first apthetcendgbumah stbyactfe regions
fi 'Eosct,onﬁﬁ'ﬁjte ﬁ%‘i}ﬂpﬁt}b&aﬁﬁh g%sto%#’@h:@lﬁne\é & tgg)ﬁe another in paraltiel
respectively connecti ng and secon

sub-faet thg&apsésfitons to constitute the plurality of
sub-transi stors which are connected to one another in
paraIIeI to formthe transistors. 5 17. The test

struct urle ofthe |t Mirt@ure yHes'®in I6hwheripstie iy Ydcemend branch
br amcditives tpioa€ thhwe a BGOSR AUE ndhudth FsBiuhGY b g ﬁlﬁﬁ)hthogl aphy
mar gi n resol ution of a photolithography process.

The&'™fE8t structure of claim 15, wherein the first and
second nmain active 10 regions are connected to the

first %%d s%gond sub- act ions thr ‘$h contact _
active ‘°r egi' 6h&St HAC Fale %lmvd o PRV G1F Bt BRepyh pain active
r es@loud b@ncodfiecad pcli'lﬂieOiﬁrEtt M%ﬁﬂﬂ%u&ﬁ@@@ﬁ@mni g}rouﬁh?oht@&ﬁcﬁve
structu erein gate es of eac

oo KHne SR Sy R e R e Oﬁgﬁy o ERE TS

of a photolithography process 15 20. The test

ig;ﬁggﬁgg ?g"h% teqr sm u]Tafe 1m 1'?) gw?ﬂcém s%% erHeD ? odgéj of gach transistor
c ohmeetwedth hovig tb@sargm\re;oinoblt «afgsen woahitogriphy gates.

el ectrode is connected to a voltage that disturbs

channel formation. 20 21. A test structure of a

sen cordffuct dhe devireture ofnghaitnd Dnvghereiraths &rst gad ickgotasted to a ground
Subﬁ!ﬂﬁ@ttﬁe s@:(ntl({ 9%595509500%&93/ é\& tﬁf@ \JOR&J{',U%SthQ %t gcctrodc is
el ectrode for nmed First and second I ve é@
defInAeEdip £ Hpliee ﬁét ds%lnb%@ﬁra@bﬁomat@ubst rate, and fi r st

and second junction regions which are arranged at

both sidewalls of the gate electrode to reside within

the firdt ahdet %H‘C@é?dtfﬁde"é‘EQWdV‘éOfrdéb‘F%“r?@Pﬁﬁ@g are

si i ci dednicancthi §u§§t1aﬁ3ﬂd second pads el ectrically
connect ed respecti o the silicided first and

second & EstPGHray é}‘%h@ ydgt @ gatcdiclipiiglomrrd £ st @ jegend active
of reginelgmtd vamh 15 @Rabon@E@r QbRIK, khdGrs@and second junction regions

which are arranged at both sidewalls of the gate electrode to reside within the first and
second active regions and are silicided; and

first and second pads electrically connected respectively to the silicided first and
second junction regions for receiving an application of an electrical signal and outputting a
detected signal, wherein the first and second pads are formed on the same level as the

semiconductor substrate.
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detected signal, wherein the first and second pads are
formed on the sanme |evel as the sem conductor

substrate. 30 22 22, The test structure of claim 21,
wherein the first and second pads forned on the sane

| evel as the sem conductor substrate are well pads

which are formed on a portion of |lower parts of the
first a?d sébefd siuctekiodplaimedl, ehsrcani fraved sévendgade formed on
COEHL L R BRNE IR AR, SEEAN LYRSHL ¢ porion
f|Dﬁb“anmmseﬁmnﬁmpadS&@@dyemnmgﬁmmsamibwpémﬁhmeﬂmmmﬁﬁ@wwm
ingl gded i n Lhey filk g.gﬂg second active regions having

t he me?% 1ac?s ?oﬁﬁégnlt ereon are connected to regions

ot her than the first and second pad active regions of

the fijgst andSeG00da7TI48 21 Qﬂ{e%ﬂxsﬁrtspaﬁlglég&n@ 853 A8le regions
active regions that have a w dth having

r e $BPEHY A ingReded lﬁﬁbﬁ 815t togrAp ytivs rl@%%élawz&thew nag%fonned

St kiéEdot e &flne@ﬂe@kdﬂe%ﬂms NR& eI Mhd M6t dnit s&don@Psl REGORBons of the
active regions. include first and second nmain active

r eGFOAY SSFPYRGEE regiens UBpisl contagh getive erony thaifigvga width having the

Pl wiagdin teYoluth ompmoimgraﬁwmsssub active regions
whi ch are connected to the first and second main 15

active regions, respectively, allowng the first and
second BCt i T@e feRQit@aSret @ chen 20 n&%momeeﬁstt aﬁld ssa&di Mv@ﬁglons

are n the first and, second acti v

re &cgﬂg ?r ?g% satgnie ﬁ::}élﬁtﬁgé?&ugls ta]aanégq:iﬁ ASTRE iﬁng,er array and a plu1al1ty
r espéct hiviedeyondssob-hhiat 1&;5‘:(&1@3?1&11103&@5 cah@ersddi to ulid fiugt énh&econd main
;L%&g«lgi%)eoﬁn a{ggpgc 'vlaé{ye allgwmé n gle 6? 18 hur tglldlt télé{\fﬁ regons tto be
st irigtanetaf agll which &e ]a,r;ratwhcébfewemem:ﬁlsbzfndtsh@nd main active regions
i n%{& | %Bé) éﬁno%&qg %:e!cﬁ HEIICIn %spe%n?el 5oatﬂ§|t1§at131st<\)l\§£on%¥tutmé, the transistor

I'Ur Yans
conwe&¥@®ﬂn@hmﬁ@uwmdmhefﬁmhm@amakh@bﬁaanﬂwmhere|n t he
first and second sub-active regions include first and
second commpn sub-active regions, respectlvely and a
plural i3y offhe fosistirugiang of eleima LbFlerriineack ghthgdrahisgors constituting

I e@icOfmsities REST invigh §91‘ﬂﬂi‘ﬁ§ﬁ bingiblthAgsidibrt Sthi@Nde 6GRA to one
common sub-active regions 25 to constitute the

pl @oher 48, pasglic gpd phereitae Bisk anghieead skksactigh Fretone incluge first and

0N gecaMPRBEon sUh-Raik ald %.,félls 1&9&:0&9&{”&5&‘@1) BRI BlsPERL sefd branch

The test structure of claim25, wherein the first and

S eé@neﬁ;t;ber LEEAps respectively connecting the first and second common sub-active regions
to constitute the plurality of sub-transistors which are connected to one another in paraliel

to form the transistors.
20.  The test structure of claim 235, wherein the first and second branch

sub-active regions have a width having the margin resolution of a photolithography

process,
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sub-active regions have a width having the margin
resolution of a photolithography 30 process, 23 27,

The test structure of claim?25, wherein gate

el ectrodes of each transistor have a wdth having the
mar gi n resolution of a photolithography process. 5 28.

The test structure of claim2l, wherein the first pad

i s conndct edht tesastgremunal clainl ZSagaczreim@tcs@em ks pd dadhStransistor
co t - YA

ol g%\t%?a vﬁgthlthgvlﬂttﬂg Blad g 1 15302@%05 8a8 oth)%[]gw% ﬁpglygg)cgsts ur bs
channel formation. 24

28.  The test stiucture of claim 21, wherein the first pad is connected to a ground

voltage, the second pad is connected to a positive voltage, and the gate electrode is

connected to a voltage that disturbs channel formation.
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