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TEST STRUCTURE OF SEMICONDUCTOR DEVICE CROSS
REFERENCE TO RELATED APPLICATIONS This application claims the
benefit of U.S. Provisional Application No. 60/643,716 5 filed January 13,
2005 in the United States Patent and Trademark Office, the disclosure of
which is incorporated by reference herein. BACKGROUND OF THE
INVENTION 1. Field of the Invention 10 The present invention relates to a
test structure o¥ESIeHIRESIIRE QESEMIGRANRCT ORAEVAGE to a test
structure of a semiconductor device capable of conducting a highly

reliable test. 2. Bg@gﬁg@&géﬁ&ﬁ% Ms m&g@?ligtgr devices

continue to be hignly1 ontact

resistand@idPAREGAE drins dudsnefitofdiifc Srdrisionrd flonkicatioh M G543,716
treRgisiataryncleses iMhesa I WaAS PadheA8 FRIREE CORRGITAR AR Y, of
tir\;vllgeiw%fig}gcglegtglgg{)si al EQ%% }gi rzl;lpplied to the gate electrodes of metal
oxide semlccx)]i?ﬁuctory( §3 transistors. Accordingly, to produce
high-performance MOS transistors suitable for highly integrated
semiconductor deviceBATRIGROETNYSETfEMedENTROgAte electrode and
a 20 source/drajn region of a MOS transistor. The silicide layer is usually
formed by a g%%@a?%%ﬁ&“é?ﬁﬁ%’e (salicide) process. After a metal layer for

forming [SIfCIERESRS dBYaRtEP® elpiescintiretest fiediuet af seyemiemductorr device, and
sulosérgherioilanhich a gateriesiEasta AaRisonauie/daiR WaisR oF Mg a

transistefalg foymed, a silicide layer is formed by performing a thermal
treglfﬂrﬁen%, suc Sés 25 a rapid thermal process (RTP). However, the

silicide fayer tRstsEPimrEdhe Relatedsdiirce/drain region may encroach into
the lowess paite@idspacessiter stk oty sigayvalksAfdne.0ateeleRia6 and
Tmﬁéétr%gg{ﬁget%fatﬁeagg eerfaelcg&f rsO %%1 gggrr(]:te/’apa%? (Pem %Q 0%’ 1%%02)%5& istors
where the lateral encroachment phenomenon Is gerterated, the FRIN-of
cUiFEAtadBerebY inerwring thaneiisianoe ennssifengn deleydimeafjtks gloamisal signal
soiat dedgptivi re gie gaibecarodesboiietdloide Jattiah RREAODDS) @Absistors.

phenomenon.is ndesira Ieb}?F wise. it de ragﬁ?sst e electrical :
characteristllrgls %1% F%ﬁ;é ility o gﬁgﬁ%aﬁ%enss orgr.anSlStOrS suitable for highly

integrated semiconductor devices, a silicide layer is formed on a gate electrode and a

source/drain region of a MOS transistor. The silicide layer is usually formed by a
self-aligned silicide (salicide) process.

After a metal layer for forming silicide is coated on the entire surface of a
semiconductor substrate on which a gate electrode and a source/drain region of an MOS
transistor are formed, a silicide layer is formed by performing a thermal treatment, such as
a rapid 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 fegions become short.
The lateral encroachment phenomenon is undesirable because it degrades the electrical

characteristics and reliability of the MOS transistors.
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1 Accordingly, it would be desirable to have a test structure of a
semiconductor device that is capable of determining whether lateral
encroachment of silicide has occurred after performing a silicide

formation process. 5 SUMMARY OF THE INVENTION Disclosed is a
reliable test structure capable of testing the semiconductor device during

a silicide formation process. According to an embodiment of the present
inventiofcaprdregts, piovithd! ke tdetirdile ttuhevef a tsgnstoshae ctbadewicenductor
INGvidiNgais @@M@lﬁ@ﬁﬁﬂb@@&h@r [T %Qfd@(&ﬂﬁlént]& mm%saoccuned
ggh%releer%t);gnge 1‘oSrHi1§i QN flra%tognd second active regions defined within

the semiconauctor su strate B Y& and second junction regions which
are arranged at both sidewalls of the gate electrode to reside within the

first and second active rggiansaad@reralipidasypianlfirst and second

pads thfﬂggh vyihich elle%t[ical signals are %p ied to the _silicided first and
second JUnction regiohe and TSR 8820 Rith S s Ser iy danfsvice
18udng:+ sidicide fyamatidepnasdss-or the semiconductor substrate. According

to anotheieaiabe dmentabheBIe 38 Mhd e AL i BRISHI SRtRVIder, 2idesta test

structttljlre a semiconductor. device. including a semiconductor substrate
g ke B

a_semicon including a gcf81h§1i188r ﬁ’ﬁr&f‘?ﬂﬁﬁor which

.ACV1C
a transistor array whi INcCludes a gate 8?

strbilgsat e relgtondediofmed] auitfiist ahé sesamidontivecrogisubdttite] avithin the
fiEsmagedreen Rabiie and eeions WSl JRasRRERAAl et SidewdliS ot

of.the gate electrode to reside within.the first.and second actjve regions

o B R e e B R e bt gaid are
afdieigpdicmdofing andlissdend fradsathebegr oviikludletivisalegimals arw agptiedtedthe
agioeichraramioimnd pidhenseEts BYelAS e e HRIR GHOREANEL R same
a{%gégcglgd &owg}tﬁt}&g?p&rus%ns w cht res%et;:t{vely connect the first and
second pads to the Tirst and second junction regions. 25 According to still
another¢repbagterogiananbediaentinl/ tativesenh drecigiprothicie ds arawided a test
sitire FatRIREART: pd@iri%%&ﬁ’diﬁglw%éﬂ&&f@&ﬂ?%ﬂé&&fﬁfa&%%@%ay

sistor. array which i es e electrode formed on firs .

R e R eond el et wichin
fites sfreicsmeprier jErbetials raniding wisicrcand jancting eeianb othictidenatimedd at
thethsiecnigistopdR [ateasideosttindie: Wehiane 3260 RLUHE active regions and

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

silicided first and second junction regions and detected and which 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.

According to still another embodiment of the present invention, there is provided a
test structure of a semiconductor device including a semiconductor substrate, a transistor
array which includes a gate electrode formed on first and second active regions defined
within the semiconductor substrate, and first 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 through which electrical signals are
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30 regions and are silicided, and first and second pads through which
electrical signals are 2 applied to the silicided first and second junction
regions and detected and which are formed on the same level as the
semiconductor substrate. BRIEF DESCRIPTION OF THE DRAWINGS 5
The present invention will become more apparent by describing in detail
preferred embodiments thereof with reference to the attached drawings in
whRpHetterha sibicided st and geegndopertiosiregiontand ditectsd amd wrikbotsrformed
deyviae seserelamitoRmrEMaRdINRBERfithe present invention; FIG. 2
together shows a cross-sectional view of the test structure, taken along a
line 10 lI-II" shown in FIG 1 and |ts Iayout dlagram enlarged along the line
l-1I'; FIG. 3 is a parti 32 Qs RANWINGISN 11l shown in

FIG. 1: Ei@péeiageﬁha{tﬁiﬁse%ﬁ@&rﬁﬁeﬁﬁ%&ﬁﬂ@w&éhﬁﬁg% W erred

takeﬂogir%g st teercl.lo w1lh e I’}Olyc\:/er:] tonthela ta e%trgja%sfnreSIStahn(ile FIG. 5
|Ilustratest e resistance of the semlcon uctor de\/%ce accordlng to one 15

embodifiéhtl 3¢ tHeyprediaaamd atiesh stricture o8 estagicerduiterdemiesfagaerding to
StoueuniBodintehEiTIiRO PRMGIOIAGYIGE according to another embodiment of
the pre Ve FIG. 7 is a layout diagram enlarged alon

VII-VII' Ssﬁ%‘tW% |ﬁelﬁ|€('§ é%o &F@roéﬁ-sseg( ﬁgr%lafgl erﬂ]grggﬁ %ﬁr%tﬁ edltagerréﬁ"l oF 3lme

rediBnstars oG- ih anfGts daypot igram sndptagbelpaabedine OF B test
structure1df. 3 SePIEAIFUEIRFEEHGERGERFEING Q< 5ith ANHBRH i 1n FIG. 1;
embOd”ﬁ%{'t of th?ﬁep r o%vnst Inc\{gsnysoqr%oné; 19 tqqﬁe & SE:)U (t]aken along the

Cross- sectlonafgnewt aken along a ShOWﬂ |n

erig ol s iaibltameafoifgeiganse X-X; FIG. 11 is a partlally enlarged

Iayout diagrasinfsadiegitr Xdssh@ed dn mtGeedikodauclés - db2ids Aday@il to one

gm of A t structure ofa semiconductor device according to a
or emg 0 I‘CSG mven

ent of the presént invention; FIG. 13 is a layout diagram
enIargeE Iéid-‘n’g almbénﬂg;@n S RIWhSHIFRS, of 2; saméropdastoarlesiee pegoiligg to
entatgacisyditheiogr ainpadsantegianidlyV shown in FIG. 12.

FIG. 7 is a layout diagram enlarged along a line VII-VII’ shown in FIG. 6;

FIG. 8 is a partially enlarged layout diagram of a region VIII shown in FIG. 6;

FIG. 9 is a layout diagram of a test structure of a semiconductor device according to
still angther embodiment of the present invention;

FIG. 10 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 enlarged along a line XIII-XIII’ 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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30 3 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS The
present invention and methods of accomplishing the same may be
understood more readily by reference to the following detailed description
of the preferred embodiments and the accompanying drawings. Like
reference numerals refer to like 5 elements throughout the specification.
Hereinafter, a test structure of a semlconductor dewce including first and
second paqdsns R - HMENTISAnsistor

will be dﬁ%ﬂ'@@éﬁt"ﬁ%ﬂ[&ﬁ?ﬁﬁﬂ' @@eﬁ%@ %E&Mﬂ&éﬂﬂ@tﬁ@mé 1803 Y Mdkrstood
diagram o 191 ?)st strercetrtljcrée? L sem onducé%ot iﬁlccg accqrding.to 10 one
embodiment of thé present |°nvent|o OPIES SRS SN0 ki S Retred
ofetpodanentirand ths, takenpaiving ddimangs||' $hlewrefierdite nimaradh adfeyout like
digaramseniageshialengethgcding. |-l and FIG. 3 is a partially enlarged
layout ofa |onI | shown in FIG, 1. In FIG. 2, only first and
seconddfb?gggs n#?srt %nég SEeORE ac%t/:é/éefrélﬁ% ductr deiss ﬁgﬂ?ﬂa@g p5itigRd second
siradsrfarpet o éifrienTe levelresshevmelect de feff Firttprei G  ibidssgib@ with

theftesicstiaiptam: limbaghegniconductor device according to one
embodlﬁgrie?m‘l of tt}e g éent mventtlon includes . a semico ducO?r substrate

100, a transistor array 20874 firét %Séat%t(’)‘rea"g%églﬂ&f Ui §e%i¢h ageording to
c@ﬁﬁé@ﬁﬁ@upmeﬁtewem iavsatdomd Ko rheutivipporsioss@D0alTHew of the test

S@ﬁﬂ&ﬁféﬂ' dt&ﬁgﬁra%ﬂgsfiﬂﬁtigli-ﬂ@ sqi&@ﬂirbgl h@n%‘m SRR dHRE %m enlar%ed along the
uc ma elected from oup consisti

R A et et e Gy R bR R 1
dé‘p@éc’sl?@éwb)teﬁéﬁrﬁ% sesend sdh cfise midosmdoriorciisbrtzions, 100, duieiding
ispﬂaﬂm@ Jegian1d2dis fprmed’ \Mmmp semiconductor substrate 100 to
define f and s actiye regigns 260 and 280 e the transistor
array 2 tdg becgg:'r%eg %’h %9 ? SOl toﬁt?‘ecélfﬁe\%ﬁ%?ssggﬁgpgﬁf‘g device
fuéfe%éerwet?e@xsmb@«igﬁegsoﬁﬁmmw|mah@s@daﬂ@deefa§nmm@@@®®strate
on eosmli@smtneﬁmy Rfatign: (A Dok giskoniRIUWOS ISHRE: RERYAMR portion 500

far %% gn e flrsttland S cogg active regions 260 and 280. As shown in
F?& throug rﬁ% HrPRrstan second active regions 260 and 280

The semlconductor substrate 100 can be formed of one or more semiconductor

material selected from the group consisting of Si, Ge, SiGe, GaP, GaAs, SiC, SiGeC, InAs

and InP. A p-type or n-type impurity doped substrate can be used as the semiconductor
substrate 100. A field isolation region 120 is formed within the semiconductor substrate
100 to define first and second active regions 260 and 280 where the transistor array 200 is
to be formed. The field isolation region 120 is generally a field oxide (FOX) region
formed by local oxidation of silicon (LOCOS) or a shallow trench isolation (STI) region.

" The transistor array 200 is formed 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, allewing the first and second active

regions 260 and 280 to be interconnected. Further, the plurality of first and second
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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 30 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 4
sub-active regions 262 and 282 are arranged between the first and
sesubrdiivringavoagibAs228t ameh @8l biztwicey ded foppasitectordamhin active

Otﬁ%ﬁ)ﬂ@%’?ﬁﬂ& ol lﬁﬁl f@#ﬁﬂ@ﬂ&yéé)fea%ﬂgiﬁt%&%}zgg%af 3 glgght of
are for urality o second su regjons an

282" 8r?ez§§o’n ’fornéﬁ%“t?{g éﬂ@l’ ?Wé#ge ‘iré‘@‘iﬁ'ﬁissﬁ%fcuve
5 Eﬁ@@%bﬂd@éd idhe ey ﬁm@errmgattlelﬁm anjvoved itesttecegnoy 261

byipaximizingehs ﬁe@éﬁ{g@m&%%qrﬁﬁm@%e%ns&ﬂ%p%qﬁm% the
and 600_f rn}fed on the fl?at and second main active ions 2

(904 ARG BPAIE i SO Bmed gipdhe frst nd

Thereasons for ?n?ﬁfj)
retsieond ABin agtive 8ostoms Bdt mdRiisticEiartaysisiof thentestistrploraliey bofirst

thengeepisa @M&W@g&eﬁsm b perfaEmed ARdi RS PEGIFACHORRG structure
St?t'?t\%al ana |s 10 js lmpro ed th ou h th ransistor ar, %y 200 by

respectivaly o rmul(htﬁrt ewcfuraq ity B?T 28BA%Y eff)%ﬁt’iﬁﬂtﬁ’éalym
plisrdmgF Ordrdirapgh s‘éedﬁﬁ%ﬁm am\yemgh)nsemlmhﬂ peRinglfich pbitebie of

desatibee: Poaetaibbelovndoaghid ynerankt}&r@ftl%@fdﬁr@&%&t@ 208 2085hs 262
200‘?2%“ ngvxi1 llfiges glslgreg dp B‘gﬂ tail. A gate electrode 220 is

insulated trom e semicon %te 100 and 15 is formed on the
pluralltyliﬁfchr%ﬁﬁn@lge*é@hdfsttﬁnSMWe?%gléﬂ@)%Z 29(h 2812 ndw be described in

pragetesmin eQ\g&k@Q&i&@&@i@% ﬁﬁsmﬁﬁeﬁ@rﬁ IgetsodR ZalettR B WYate 100 and
formtm a chang 1rurglllon he Io g d‘é of he ate electrode 220. The

gate Aach e BoF UL fséd‘ D faﬁefﬁlr?asa 2Sonttase A
p@ryéﬁi@@ﬁqai/e’PQ%PSamle?@nmde legte reR20S eciRbinkeuehy foaniagractbaynel

mlegaéns bElmasower it 3f ddfeft Btardepnf a ﬁ?et%éﬁ%vé@{ﬂm 3003¥ebL3Pmed

one em im ofthe sent |n eIe rod 2 0.is
o R R oL B e AR o b dobes, 7305
a Potadicdi ér@nawﬁf@%sv nwtéomb @ass Nermalﬂﬁ moPthe gmcnﬁe tateeinsulating
2285 sy bEi emi%@o&dﬁe{awhﬂe,p%@% I%ané%te@ﬁec@bf% 2598 Red

ngglteél f}a hi hIE%(ecl)g tgev%on tg{]t or.a gt % thereof, and
so}en can b use gs ate |nsa?a¥|ng &Y % Fanélf?g\rg -glicide leysy g 208.
In some cases, formation of the silicide layer 2208 may be omitted. Meanwhile, SiO,,
SiON, Si3Ny, Ge,OyN,, Ge,SiyO,, a material with a high dielectric constant or a staking
layer thereof, and so on, can be used as the gate insulating layer 230.  Further, spacers 240
can be formed at both sidewalls of the gate electrode 220. h
) First and second junction regions 270 and 290, that is, source/drain regions of each
of the plurality of transistors 200a, 200b, -, 200n are formed by doping n-type or
p-type impurities on the first and second active regions 260 and 280 according to the type
of the test structure 1 of the semiconductor device which is to be formed. The
source/drain regions can include 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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25 can be formed at both sidewalls of the gate electrode 220. First and
second junction regions 270 and 290, that is, source/drain regions of each

of the plurality of transistors 200a, 200b, - 200n are formed by doping

n-type or p-type impurities on the first and second active regions 260 and
280 according to the type of the test structure 1 of the semiconductor

device which is to be formed. The 30 source/drain regions can include
lighalydd opisirieldayiars 2608 and28EDL Andi¢tect ibpuispedafiiales! 286G daghuient of

2%@'&ﬂFciHéh@;Feﬁhﬁefiiﬁicﬂéda%@ﬁoimétﬁiﬁ“mgeﬂ%%ﬁ%ﬁ% X%?eﬁ)ans of the
mglude ilicid ayers ZGOSa %% OTo detect occu %%ncg é%r?l £t
encroachment of ?Honr aye 80T ais Aangechl Both iyl af the
fogmed%m#fe@[é@ed ﬁam@cbmﬁée first ambissendrrdtiunceimonsctfionsd8y. The
AR 2@V CE 6y enarraniyesh 8t bﬂﬁk\ea@s@ﬂgadlr%ﬂ&la% daig fleckads X2y, 1,
and f%rmegno %}gfl{s and secp nd ai:tl e re(ﬁlon %nd 280. The 5.
SitE! Iayers §g canalgg Strred TSHE T TefrEcRs 0908 Lmghen
ase@on\i7 oring| 29t ReteniedetrotibahsifrsabehrrbmdpulictPfotidet00.  In one
sri]&iﬁusi%fh Hxﬁtfmfie%e&s@md ViR mh@gim%@%b@gﬁmgaag@o@r%dﬂ@é@%?omd on
through the first and sec a a one, em ent of the
preségrfl w?\%%tlon HF'FirSE Ctréjege%wn ‘b%}?% Oé%&nﬁlosﬁcgfl P@ﬁ?\%%ooaﬂd 400
thases fprrackbvasl é@ttﬁ@lga@lﬂ@etmlzzam:u rlsegrdinel fir svkend s geeststbrmined
Pars3ED ﬁ@fﬁﬂi@@ﬁb@e@r% foed s thedigl 9&&@@@0%& QP 2ftected using a

Accordi whe redetermined electrlcal Si lis lied to the first
.aﬁ (_f% gg%ﬁng dSPS%é) ana’ 46 1on av1n§[e deSSH)nIa 9%’3 CCUryence be

sécon ete using a pro reaking o

tHEAeHge. re@*iﬂh@nﬁmﬁ mge&rpblsému e dirshand seenne peds 4 anl 400 are formed

peaVERteehdiuvtnas, tﬁha%@éeg@eefb@l thatthsfust and %@@&mi mﬁé g»é@é)em@ode
4 Lare{ar ed nte e ate electr

sg%e riré egl}a | 4wy e(gonat egcgtarl g%(g;lfi%mfw (l%rﬁs %%OP and
36908rradity éﬁﬁlﬂ‘FdI%é 3%3 ol $RidDhighrarg Q@Peahdlymeém theulating
sij@@gjay@,ﬁdams and 4208, which are sequentially formed on insulating

layers %?384%0 con% first and Se%%ons%%ﬁ (io ﬁ o?xglet%p %S%Qﬂaa% ge%gnd

connect an SECOH second

jupidsoRepdotty wmeaﬁ@tzgé,svae@pb@m@w. RPN @ 8xeach 98, tewdtisteind For
secanlonnasingdnRiianseRe-and R A S sioRrdeithie dbsedrsitmdhe first

Si‘;&’“d & ARSIV HO0RT A0 RF L el A Se P SO it s
500 and 600 can have wells 540 and 640 of the same conductive type as the first and
second junction regions 270 and 290, insulating layer 530 and 630 formed on the wells 540
and 640, and auxiliary pads 520 and 620 formed on the insulating layer 530 and 630,
respectively. Further, to completely 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
lower parts of the first and second pads 300 and 400. For example, the plurality of wells
540 and 640 can be formed in the form of stripe along the first and second main 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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500 and 600 can have wells 540 and 640 of the same conductive type as
the first and second junction regions 270 and 290, insulating layer 530
and 630 formed on the wells 540 and 640, and auxiliary pads 520 and
620 formed on the insulating layer 530 and 630, 25 respectively. Further,
to completely 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

e oWdls pQsaae thaOried: asendueiiedtyRed difforsrrEpantierprype well
exe&&ﬂiﬁgﬁberpdjpéﬁdﬁyrﬁfhw%nﬁﬁﬂoﬁﬂﬁ R4Qeauker for m@%ﬂ&&ﬂiﬁ@f@(ﬁ{/lce.

stripe alﬁ%% :I;i;é:rvs{?er% %ﬁctotﬂg A1 i & Ctl\f)?%freex(;% n 01'th1}§/ 5%:1) eqp are

Althou ninthe rawmgs a wel

oferBes andhgormadave gsﬁéeagathateefr@ﬁe %mm@eadhm@mgub@mbam@e gate

cardedonped ﬁbaﬁm@@tﬁﬁm&f&(bm%%ﬁﬁ@tﬁ@@ﬁl&@ﬂi’&)ﬂ@fers 520p
iffer r e well rdi ation characteristic of

th%%fe%sgtégtrurg&tﬁg %h la grr%%%srgdu% gewce er?esel ulgnﬁarﬂefer{%‘fedtr?gtthe

tHéSﬂ@f%éb’éb%ﬁ)r@‘éé%ectmg portions 500 and 600 are formed on the

Same lemgatirg, the fﬁ&t&ﬂ@&ﬁﬁw CoRrdd iy @gdﬂﬂssﬂl@@nm&mﬁ@}ﬂ&mﬁu%@m a

e 220, Th ar ads 20 an 620 can |
po é/%sgl:ltléz%gr?rlg% s B 2%?3 31342%3]5 and the dre%layers L qa’é%d ma
WHRSS ﬁ?éegeaﬁ{?énuanw&#ﬁw@a dhetﬁéermb@mng“ I@yeﬁ@%néna:@so connecting
desfhexlis Boe iiislbend SpeoaiGRRRBEEINAOIIRRR AAR @ 6DAMRY AR second
o%g&%é%gﬂﬁr%ﬁ@g%?g@d ra%m'ﬁl ?hgllrg‘% ar]ecsils grcl:c%ncg‘ ﬂ? par?g gt\ére array 200.
regions 2 arranged in a 70 Gfoss- |nger array. In"par tictIAr he
oVeriamels, Srareiffraca ARt Bk andsaeradtagnseinenerion 000008 can be
smrbamrpnmaomﬂlatmmtha&eb@tm%ﬂaﬁwmm firslya00. second

connecing RARIONE.299:23900f %@4 z?v'igf han thef U ﬁgg iy § gy{%é i the first

transistor array 200. For exam e res tance o)
cBRtherame bl&ﬂi&ﬁéﬁ&ﬁ%%@ @9@ Lokhase formedpmhedamareaasinafidetias and

thecredisisincetizt tegidinastadasay 200 sdbiddanrwhiessthge ol ©ofell (not
a%‘gé)OOPﬁl\él ”&Hﬂ@t %q%ygcondgsqgewo%hg% s[halaearm%l%an q Sec}(%(:)nlclower r?arts

junction regions 270 GPhre formed on tRe Iower parts of irsta

setdinTtand sesrnd substiy B giend PhmdRse. seﬁ%éﬁﬁﬂl&c@%ﬁ%@?@t@t may

166hor ar andt¢riate Sorwey) DkthelsTaduatiViny BHIEIAPRARES TN siifte 100
Sélptﬁéqg'e@flo E&%‘%%?k {ﬂleq\llys% 0§ l%[esa?(OE tri;llglriil raSc 1‘%‘ ge%?)%(s) Bg 1Su bd 3%5' and the

regions 262 and 282, Asa result, a age current
irst and second sub-active regions 262 and 282 can be connected by contact active regions

265 and 285 having as narrow a width as possible. The contact active regions 265 and
285 are formed to have a width having the margin resolution of a photolithography process
to minimize the amount of leakage current. Hereinafter, an operatiofi of the test structure
1 of the semiconductor device according to one embodiment of the present invention will
be described with reference to FIGS. 1, 4 and 5.

To detect the lateral encroachment phenomenon, a drain-off current Idoff is
measured. For example, in a case of NMOS transistor as in FIG. 4, the semiconductor
substrate 100 and the first pad 300 are connected to a grouhd voltage GND, the second pad
400 is connected to a positive voltage FORCE (+), and the gate electrode 220 is connected
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20 occur at an interface between the wells 540 and 640 and the
semiconductor substrate 100 or the well. Accordingly, the first and

second main active regions 261 and 281 and the first and second

sub-active regions 262 and 282 can be connected by contact active

regions 265 and 285 having as narrow a width as possible. The contact
active regions 265 and 285 are formed to have a width having the margin
reotheicroBndh siaes | FRFY reph pgsesive so e FRRGRICS tHeemauntroft path is

leakage symeRtchiarginaliehaRener M%EMQ% Sjgogeﬁur@aalsiaﬁﬁlaﬁay 200,
semiconductor device .ac in one e iment of the present )
R e 9, B S Sl TR e s et

théoTaet 1 eherouhierdion prberisd Bnbn> & drain-off current Idoff is

measurdgthe car@xanmple) Wipease MsbHYQS transistor as in FIG. 4, the
semiconductor 30 substrate 100 and the first 300 are connected to a
ground r}/%ﬁgagnémiﬁe(%e}elg ha pad Yl%’(s‘cl’g’ggennresgflélg YR EiGaesons 260
vordgB8Earek thy sdiviithlaysat@ e cind R8O (rispeetinsbitedingeta trdtage that
grasneby olagel ENhndd Wgﬂgo\&ﬁg%gh@ EIQ:B@E 190, RIS #UsA8a) is not
path is .formed by the second pad 400, { econd connecti ortion

B A R e R e e
pabe38Tideianer? 3P sahe Burreheptata levonwtafifhaspessoitUpciotlde. 4. If
indicadeeabahbreachmbAtsebire Bd Patiksd Wb st faRifRsesiRge ofM@Ne is applied
embqdiment of the present invention, the first and se active regions.

o0 o B e R 0 B e 0 e, ey
Sitresestoditagypositiie HptahEQRERGE) fdatmatidl ¥ apbfienadub éodhadower part
elecirogpacheQ4thenaus entREAGBIJERAL). forpaddnm mfmaldt@&féh 's&l%med on
H ver..if the lateral encroac t NQMENON.0Ccurs the silici
R R e e

4. gevnt yakias| ENBrsa thihe staeriuiievess i dhe disedtiem indicated bsitigoarrow (a).
voliagsiingly,0hé igrapplie dutedhrisEvcaeduciasuRsitatecl R0daadencreased
silic] 5 ich is electrically connected to a positive voltage
F(&)S%%?{g%é%gﬁ!‘%%% g%@%?é%d up to the lower part of the spacer
240 (thafido [HEra! Rk (Ohcriviem parses theayigh thernwiatngiiasesig3fiand 30 of
onhi SilseinieR ol GRIIEAN oGS SUDSHREOOLAh AP tmbis: bstisRnon.
region connected to th ound voltage GND so.tha urrent flgws
eon SAEEEEG P Pt e QP . RS e
conductivity type as the first and second junction regions 270 and 290 are formed on the

- lower parts of the first and second main active regions 261 and 281 and the semiconductor

substrate 100 or a well (not shown) of the conductivity type opposite to the wells 540 and
640 is formed on the lower parts of the first and second sub-active régions 262 and 282, a
leak;ge current may occur at an interface between the wells 540 and 640 and the
semiconductor substrate 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) aﬁd (c), as shown in FIGS. 4 and 5.

If the resistance of the n-numbered transistors 200a, 200b, -+, 200n is
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Accordingly, the drain-off current Idoff of the transistor array 200 is greatly
increased compared with the case of the normal state. As to current path
(b), a current passes through the insulating layers 530 and 630 of 20 the
first and second connecting portions 500 and 600 using FN tunneling
phenomenon. With regard to current path (c), since the wells 540 and 640
having the same conductivity type as the first and second junction regions

270 nd 290 forme e Io arts_of the first and secqnd ma
cofigtant fo 7. and e vek R S TBUTAIAI00 and the

wevllsllS(#btasHoM@) de}hﬁicxenﬂydhvgy, t‘gh:aetombosmethmth Ryelarbbo apet@bmated to
40 |§rfo/r£rln§9 on { e lto‘ﬁ art 011‘1 ) e r}‘lr§t aqd seé:%%d Sul agthRreglons
83} a'lea age curr ay occur at an nter S eteandfie

remmasmwea@mmm@mndummwmmammmamu Fk640 must

test duct d
o STARER PN LS ] Snae e Lo o o
2) cpooectag the Botaystsesmtlimammaitiorategioos (el cndef Iptatibe(fystlajd second
suﬁ%tﬁ%' 1%%15'39‘2’&'%’5'?8% rﬁ\ﬁpﬂa%e Jifstgﬁaﬁ?ﬁl%%] a%tﬁxfeg"gs%&érgféere € contact

transistors 200a, 2 On is 8 constant to r and the resiStance RL

acbéNf@@tﬁﬂﬁééén@i@@ﬁ@éct@ﬁ@tﬂﬁﬁdt@@O@ widthhbavieg| S5 margiGrgotution of a

phovbiigi Ry qfﬁ » D& total resistance Rtot can be approximated to 2RGOx
+r/n as |n ollowing Equation 1. To approximate to 2Rcox + r/n, the
ressfgﬁt‘:‘étt?@ﬂlﬂ( between the semiconductor substrate 100 and the wells
540 and 640 must 5 be sufficiently large. Accordingly, the contact active
regions 265 and 285 (refer to FIG, 2) connecting the first and second
mainetive reions 26 Tand 28T o the fifst arid ¢dcend subldttive
regions 262 and 282 mt? Ve ad smﬁﬂg}(—contact area as possible. The
contact active regions 265 and 285 preferably have a width having the
margin resolution of a photolithography process. 10 [Equation 1] Rtor =
2Rcox+112Rcox+r/n (1/rr,a)+ R LINK

the

If the n-numbered transistors 200a, 200b, ---, 200n are all in a healthy, normal state
and a relationship of r/n » 2Rgox is satisfied, the total resistance R o, healthy in @ healthy
state can be approximated to r/n as in the following Equation 2.

[Equation 2]

Rtot.healthy ~ 2RGOX +r/n=r/n

(or/n>> Rgpy) -

If the lateral encroachment phenomenon occurs in one transistor 200a among the
n-numbered transistors 200a, 200b, -+, 200n, the total resistance R (o 1eaky Can be
approximated to 2Rgox as in the following Equation 3, which is because a resistance Tieaky
of the transistor with leakage current due to lateral encroachment is very small.

[Equation 3]

R, feaky = 2R ;0 T iy ® 2 R ;o
( Z (1 /rtr .n) = 1 /rleaky * rluky << r)
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15 If the n-numbered transistors 200a, 200b, 200n are all in a healthy,

normal state and a relationship of r/n ' 2Rcox is satisfied, the total

resistance R tot, healthy in a healthy state can be approximated to r/n as

in the following Equation 2. [Equation 2] Rtot.heafthy ~2RGOX +r/ncr/

n r/n>>RGOX) If the lateral encroachment phenomenon occurs in one

transistor 200a among the 25 n-numbered transistors 200a, 200b,

200n,_the tofal resistance R tof. leaky capn be approximated to 2Rcox as

i ST e KA e TeLD LR LB LA A e R GapRstors 200s,
200Bnsistor witkdeakhgdrgurientidike 66 Iaterph eiclarcbmentvieivesypsitNe voltage

ion ., r.p. = 2Rcox +.rmyy. 2 R cax 9 Generally, it is known )

PR B O oo R B A R B0 ABOBLSroRERy 200 i

cohmprinedaotviotie didhidand itrafNigions \R0en 2@Rsitive 200agtheFIREGHE (+)Qfaimy in a
1L.OV is applied, Accordingly, in.a c wherg, the transistor array 200 is
he%g%psr%tgcf%ltﬁgn% S@é%%ar%xﬁa?r?gé iﬁ@z&%g,&f&b%, ?Sz%gfr? ,“f?fe current |

tot, hdaltlayiom 4] 5 healthy state of the transistor array 200 is 1 VA, as

obtained as fall {Egquatign 4] lwt. healthy=1000X 10.8 X0.1=
10-6&%‘5‘63"(5’(ng§%®e?§akagg cu}]roent | tot, leaky in the lateral encroached

stateAncotdbeglzbthe kobagnevtamgel ihaadhie twriateraiotnbealthsdistite must be
. [ curate detecti t] .
08 SIS O SRR, s o
acewyetn deteetionActbadiisgMactiraketowintens hiiorakiin ihesketrsad aistieathment state
miEBRLN0 15fot.healthy _ 10-6 1 2Rlox _ "tot.leaky Itot.leaky 1 100 r /

n Rtot.healthy
Accordingly, the following relationship must be satisfied.

[Equation 5]

Itot.healthy _ 10—6 _ 1 _ 2RGOX — Rtot.leaky

I tleaky B 10_4 —100— r / n Rtot.healthy

to

Specifically, if the current I o, neainy in the healthy state is 1pA and a voltage Vdd
applied to both ends of the insulating layers 530 and 630 is 1.0 V, the total resistance R 1,
nealthy 10l the healthy state, that is, r/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 (unm’) of the
insulatiﬁg layers 530 and 630 is about 107 A/um?.  Accordingly, the resistance per unit
area of the insulating layers 530 and 630 is 10" Q p.

Accordingly, the total area of the insulating layers 530 and 630 must be 1000 pm’
or more so that the total resisfcance R totleaky, that is, 2Rgox in the occurrence of the lateral

encroachment can be 100 or more times smaller than the total resistance R (ot heaithy in the

healthy state, that is, 1/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.
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20 Specifically, if the current | tot. healthy in the healthy state is 1 A and a

voltage Vdd applied to both ends of the insulating layers 530 and 630 is

1.0V, the total resistance R tot, healthy in the healthy state, that is, r/n, is

106 D. 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

loox per-unit area (m') of the 25 insulating layers 530 and 630 is about

10-7.A/m'. Accordingly, the resistance, per unit area of the insulatin .

o 3T AR, 61 5 S RECRISIRGICHE ORAPSPEE b g embodiment of
thanprdsdingitaxeitioh33; acupbead sy eedfofting oninaresdicifat fventdiah process.

ASBANSS Bdotely hats, 2REqIn the.sceurience OLINEJAletal ety
encro ment’can be or more times smaller than the total resistance

aftht ttpéxfaitthinin the 3iibideltHpratatirthatisesin, wislsategérf@qiagonrs. additional

i %%Ociiend[ 6?&1%%0%@&1%9 E)CI)' thg a failure of

ove-mentoned v nd the to aFarea O?r e INsu tlnge]ayers gg) ang

the6$mieenductadjdevict é@@@mmbbm k&t_e@maghwmégan@dteﬂo@ﬁegdht silicide

foﬁé@ﬂ%ﬂr r&c@ﬁ&,h&ﬁe@.'gp&ﬁa‘&taoBﬁy%ﬁgﬁf’é 9&@9&%&1[‘.3 . MEREO probe to
the pre ent invention | complete Yy periorming only a siliciae ormation

whieboesoltagee dedithy tteshdsprplied i elaied, eneasemidontediondesisdlow trench

iso?%ﬁbﬁegwgeﬁmﬂ,e%@t@%%ﬁﬁmﬁoUQW&:FE'? ﬁ&tc%;@réaaﬁyw%%a Since
without performing an additional 5 metallization process. Thusj it is

tespiagsitslecendnstad, are ey somiehaduttoiodeviafradnding Jhmitignsisiaprarray 200
cof PUSSS ERHS PP Rl BRGLAS T8R! Q@G@fatedz@%[”ﬂlﬁ‘ﬁréﬂh‘ﬂﬁﬁy of lateral

ormation process, and to provide a high}%é:liable test result. Further, o
engiprehBenbRCeBrDEi HERD (they ilivifce fespationp aegas prasedvh ke pyatistically
and@yread onigrebaliowHEeREY A SR AmMEN: "egiohe thE SRR IERAUGIPbe measured

device is not damaged by the probe. Since 10 testing is conducted on the

imgpsdinishoabesmesintaing heingside dermantion arpsgssothatdinphidadnighgtage of a
serRidERARYCES i aBsisiors e 88or GBcesd00HABE Rremdlility uata®la semiconductor

encroachment occurring during the silicide formation process can also be
deyiegidfitflgt BRCATALY IRRSFLONR PipResatE Subsravsatimntidride Damafion process
onl@yedeBRNe sepacoHaktin mwiialeherrBe reaitaiping phredb@ela.formation

prOC%?(si,. t6hfa§t ailslh%l%ndlgggrlns(t)?gaete%{ gtructure of a semiconductor device according to
another embodiment of the present invention. FIG. 7 is a layout diagram enlarged along a
line VII-VII’ shown in FIG. 6. FIG. 8 is a partially enlarged layout diagram of a region
VIII shown in FIG. 6. In FIG. 7, only first and second pads, first and second active
regions, and connecting portions shown along the line VII-VII’ 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
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15 semiconductor device integration process. Once a failure occurs to a
semiconductor device, it is not necessary to perform processes
subsequent to the silicide formation process on the defective
semiconductor device, thereby reducing the process cost. FIG. 6 is a
layout diagram of a test structure of a semiconductor device according to
another embodiment of the present invention. FIG. 7 is a layout diagram

enlarged alon Oli [I-VII' shown in FIG. 6. FIG. 8 is tiall)
e RS R0 AP bt TEDAEH UN SHBTaTE 8 P e gt firstand
sedinsd anlot sBoancegiads, X3 taad 2 82 cond attil ehesgignssmed edynediiegplurality of

ﬁr%%ﬁ!? Qe's’cg’rrl1 \évgrf)%lgtri]vgetp%%ilfl)?lg dég%_\z{rlll I %ezsa*}g"c"”ﬁn/}?"t"e lti)stﬂg %PSQO\IIIVE d'second main
fructures an compon S ldentical or equivalent 1o those described’in
active fagioreniod dinte?8 breesiestivelie albywing shenfrseferd neeond maiadsyegions 260

an S ESURERB EIREY vk, 2500 B AR, RIS EIGS BN cgions
, another embodiment of the present Inventron Is nearyt e same as the
263iande?8B cdtramangédihstyresieendhwérbio firstowd veceng maititgotifve regions 261 and

281" ir%t%'fﬁi%% @si%@&peac%ogﬂeﬁr?eﬁ?egﬁigagl%rdstﬁgt%@gqufﬁﬁgﬁ/gﬁ;tf@rsgstors 200a,

sub-transistors 201 which are connected t0'one another in p

20¢85m-the pm?&ﬂty Be iqsw@mﬁm&yﬁm?fifgﬁh@s@@gm adrieetifegfogions 262
an@@RANG R0 inclugef '%Q&&?&%ﬁg-&h%a{&ﬁﬁ%\’%ﬁ%ﬁﬁ'%ﬁ%I?Jiéﬂd%%st and

arranged in a cross-finger array and a plurality of first and secon

secod- emRORE SIBnacH BS 1Rt DR 2630w HE dESuantk Acpburadilp edtRisfyardhgecond branch
sul b Qi s b 8N dRESONdthReBT VR FHQNIR P B RRMAE sub-active regions

connected to the first and second main active regions 261 and 281,

2630 3pd i1y affsintpehe ofr SharRl wakisn Phdtvsidgioni0980 208hd 280 to- 200n
corBristare?nne PRAalityriesubbeplxally 26 firghandSeRnduliastive another in

regqions 262 and 282 are arranged between each of the first and second
parilgh active regions 261 and 281 facing and opposite to each other,

respaciyrlVeieottbad ther pharaiyef sranigions 12883in 2 9 marddPRedtution of a

formed on the plurality of first and second sub-active regions 262 and

Photehthogr AP RN PFOSESAPCRIdRR tSUB-SRARFIRIYIBHY B8 AL P Sshndymain active

redibpl 260 AAUSEEONAWRMRE ProviiagtiteHe gine slésitoand ABRadiiE the width W1 is
plu a‘gty of f{ﬁi and secand branch sub-active regions 264 and 284 )
X PG CHiTG HEeHPST ST el RN BMINBASUE A RYE U RITE SRR ARG B3 margin

lenigtHarm eaethed, e phitalityrahty arigitior 2600me 203D and 24¥8Ad branch sub-active
regions 264 and 284 is, the larger the number of the sub-transistors 201 is. Accordingly,
it is preferable that the width W2 of the first and second branch sub-active regions 264 and
284 has the margin resolution of a photolithography process ~

Since wells 540 and 640 (see FIG. 2) having a conductivity type different from the
semiconductor substrate 100 are formed on the lower parts of the first and second main
active regions 261 and 281 and the semiconductor substrate 100 is formed on lower parts
of the first and second sub-active regions 262 and 282, a leakage current may occur at the
interface between the wells 540 and 640 and the semiconductor substrate 100.
Accordingly, it is preferable that the contact areas of contact active regions 266 and 286
connecting the first and second main active regions 261 and 281 to the first and second
sub-active regions 262 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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comprised of the plurality of sub-transistors 201 which are connected to

one another in parallel. 15 A gate electrode 221 can have a width W |
having the margin resolution of a photolithography process according to a
space between the first and second main active regions 261 and 281.

With the proviso that the gate electrode 221 having the width W 1 is
extended, a middle portion 221a can be formed in a portion corresponding

to a margigensiaytes thegesistonhecomesosnat endhwividthy 2fchergatireectrmle and

sanershdfancieaadacivas?l 1R BfcrathaRe: SRh iR QR! ARFe frequently
number of thet.sub-tran istars 20.]% is.tAccordlneg it is preferable that t ef N
width W2 Of the Tiret and Second BY ARAY SRS YEGIBHY esseiHivag AT the
hasStHEwErgIA rESBRIAeRiesndystastdiivirsgrepine deesmthGinubadetisn5 40 the

ante&hd i@&mﬁiﬁﬁ)ﬂ&ﬂﬁﬁ?&@&%@%ﬁﬂiﬂ@’ﬁ@ﬁﬂiﬁﬁf@fﬁsfﬁgjﬂi‘am%to_rs 201 in a
semi g ctor substrate 100 are formed on the lower parts of the first and
%fl}%%%r}mé i

secon in" 25 active regions 261 and 281 and the semiconductor

substrafde1oerfictotrirstisbrIBme Fasemispaductins tetier Sedodidss fitstactivecond

regidnsoahicd asitl 188 ZamdeRkaIg s QNI IRaNRECHlibak tRe willl¥dag&cribed with
‘?@Pé% Qeq%er&%J@ (fl 4640 and the semiconductor substrate 100.

b gx ﬁf‘rQan ;

Accordingly, it'is preferdble that the contact areas of contact active

regions 266 i@ pgeutcirmentiig ieststen dfseoneo ndatradtivemgiodisg to
26f1andtR8 Lt dbnbinsbame Hesant e acive &?G@tﬁajsl%s@é% ar&sbgs%%déonal
as,; S sible, ,contact active regions 26 can haye a
W?ﬁ%ﬁ;' E%\% n ;éIP(% S%ar%g?g?n]%e SS%O?L‘JA{?OW g# (\é(' 8 hao%oﬁ eélg?rfﬁﬁ 3%?85:3’%7 1> q\(?ng the

gbRE A a A EPanbiste piEabrralasitaputidiogvienief ofatienggtehown in FIG.

e|Hl:trdﬂ|@Im(ﬂO,thﬂ)SﬁﬁC&E(ﬂ’@d@djp&ﬁ,dﬁmfrﬁu%e@)ﬂt&f@@ﬁg&@Q%m%aﬁnecting
p ogeurs.more freguently in a narrow active region than in a
IR SR e U D R Y o

tHEEsHfRORdes datibed 4B dbeaihey eolarsoitedreathedtitienoare fetigned by the
peasentivesntiomean, badasseasesideoming ﬂl?t@o%mﬂ.ty of f
sub-transj 1in.a  narrow region. Hereinafter, a test structure o .
semicoﬁuéﬁ%gtgvﬁ%in%l%é?rlf%ﬁ?s%f and %e%%ﬁ r?oé)’dglr%r%eéndc%‘{ﬂ%)r Qevice

saffirfinreloatill spthrRiRhnckIestipE thaterevniiaationitiedvdsisie sefacentbistor
tobE e Y00 rotgivisdér array 200, a first pad 301 and a second pad 401.

The transistor array 200 and the first and second pads 301 and 401 are formed on
first and second active regions 260 and 280 and the first and second active regions 260 and
280 are defined by a field isolation region 120 formed within the semiconductor substrate
100. The first and second active regions 260 and 280 include first and second main active
regions 261 and 281 where the transistor array 200 is formed, a plurality of first and second
sub-active regions 262 and 282, and first and second pad active regions 269 and 289 on
which the first and second pads 301 and 401 are formed, respectively. The first and
second main active regions 261 and 281 are arranged in a cross-finger array, 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, respectivély, alléwing the first and second active

regions 260 and 280 to be interconnected. Further, the plurality of first and second
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10 FIG. 9 is a layout diagram of a test structure of a semiconductor device
according to still another embodiment of the present invention, FIG. 10
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', and FIG. 11 is

a partially enlarged layout diagram of a region XI shown in FIG. 10. In

FIG. 10, only first and second pads, first and second active regions, and
cONREEHHNE) 81 86h $h 88z crseed | hriwkex theelistiowh sSwadturds active
anﬁgﬁﬁmmanSdeléui%ghﬁa @guéigalguatfh %@ﬁ@@@%ﬂb&ﬂ Baftha a plurality of
a Q nt are designate e same reference
P iecBt o T BN, oL Bt o sactve
thFesieRs 292 anteddstructure 3 of a semiconductor device according to still
another Eifebegimaptdittey RS aRisOMERIAN J0 e S 8038 MICRNE YE @scribed

2Q syhstrate.100, a transisto y. 200, .a first pad 301 and a second pad
B O e b apiro oo miige 100
ardfoihiatmsh i shanbestibn afl frstivadrsetord 2bMketivg 28oandherfi 182, as
amdssﬁwm)f(a&ti\e&ﬁe@él%l er]Zs@O 1&@%@3@&@ 9@3&%&@%@&&@%}&% liBRd to the
regjon ithin the semiconductor substrate 100. The first a
e L SME G0 P e . oA Rk cehte 220,
28 FeiABh seoend dbgtimaregioare TAandAMictent ivregpmediritoraie, of cach of the
plphalitiyyobfinsimiebsecon 280b;activeregienmrid ayd RBRgaRdfitsbantype
s i ions 269 and 289 o hich the first. and secon
e s Tt il A et
activeETEgdH dheetrisendeton fsviseariieuisiaberfsmeth g dhasaycefrdithegions
plenalityhafellightandbsaraath spdpiaeiiy e @ ian $e20 2 28R HE00ANGE e H
t ' .main active regjon and 281, respectiv,
B e 0 3 230 AT i P ol ane
inf8PCondedeactrsriEnah el dnmaligrophshmarirS stisids. ty siticidblaxaivac0s
reagaiabsoseﬁeahdnz&szxat@;afrpfdmeﬂ metg@eﬁﬁfﬁ&&ﬁi ﬁﬂ%iﬁﬁﬁ@@énmo and 290
acti ' ing.an osite, t ch,qther,
e A SR B e S T
ofeiRBIAeH kst A28 Gad 38%ond sub-active regions 262 and 282. 5 The

respectilisefiltmatily etornsigias] 20002000 weR YR Wikipawdsrdrssrfagdng

441 formed on the lower parts of the first and second pad active regions 269 and 289.

The first and second pads 301 and 401 are formed on the same level as the semiconductor
substrate 100. The first and second pads 301 and 401 are wells formed of a material
having the same conductivity type as the first and second junction regions 270 and 290.
Accordingly, in a case where the first and second junction regions 270 and 290 are formed
by dZ)ping n-type impurities, the wells 341 and 441 constituting the first and second pads
301 and 401 are also formed by doping n-type impurities. Accordingly, although 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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in more detail. A gate electrode 220 is insulated from the semiconductor
substrate 100 and is formed on the plurality of first and second sub-active
regions 262 and 282, as described above referring to FIGS. 1 through 5.

A predetermined voltage is applied to the gate electrode 220 to form a
channel region on a lower part of the gate electrode 220. 10 First and
second junction regions 270 and 290, that is, source/drain regions of each

of pistiptiinalhy rstransistond PBIE0200H40DSREdm frAMiEbbyratopictgracteristic
N-bfie: esPstyRarémpoHiasHitR disshans. second active regions 260 and
280 according to a t of the test strycture 3 of t emiconductar

i e e a0 T e e g i
ddprdetignaragions dR0a el 28e Loemerisehwify thio el d P h S Rb G a8 ke same

1|&(Edidﬁéliﬁﬁtyﬂﬂ@éi&S&%%&Qﬁ@@&_i@ﬂﬂ%@ﬂi&ﬂ%gﬁﬁs&ﬁ@ ﬁigffz?@%lia@%r parts of
siligi ers 260S and. 280S. To detec urrence of latera )

o S R s Vo ST S MRS acieh o e of
uppepiparsobthpdrapsisiandrseciy juictiomeegions R7G @t 20Qitinrtalchrst and

?hree?ﬂ?ra&gé@hg@%ﬁﬁiﬂl@(&@ﬂﬁt@&&ﬁ%@&ﬂ%@%@%@?_.ﬁ]@ é]}mdiﬁ%(gm ﬂ@.dz) to
e firs second active regions 260 an : e first and secon
pafglsm%t%{}aenfg 8?183 a??go\?v%/ﬁagggs c%lﬁgwggr;ilséodq% %’\%I AP ATCHN T aekPtargi 270

or?‘tﬁé%wer parts of the first and second pad active regions 269 and 289.
The firstagelwiito ndsiaceehld AactdRicpirdoomnas 9 b s ApRIeYEY 3R 287
e AL M0 e e Lt
firsttyRdegions 1A art 88 h s grdnes 7 OThn v idB. o sha coadingiy ciregiona 67 and
le&fT %ﬂ?&iﬁéﬂ@lﬂaﬁ@ﬁ@%lﬂﬂﬁﬁuﬁ@ ﬁﬁgﬂ&ﬁﬁo%?agwo%ggar?h@éﬁ%t B¥as and
oA g e
Aty gndfthborlrageses d5thtaistiaod saeofitardrdtvecosidns2ds 8811289
amﬁ%%@&mﬁimh&gawﬂgﬁﬁ m@ts'&ﬁ%dfcﬂﬁmﬁﬁstﬁﬂb@wmtléﬁr%ans of
e A A R T 20T Y T R R R on ve
38Es3EPd At am inteEpctingtvryriberivstiaAflsedotd paditheeamismadigpr subsirate
adoording to the operation characteristic of the test structure 3 of the
sermiconATINAPYIGE o AGIa. 0GR MG, ot a0 S Q0B ons (refer to
reference numerals 265 and 285 shown in FIG. 2) between the first and second main active
regions 261 and 281 and the first and second sub-active regions 262 and 282, as opposed to
the above-described embodiment of the present invention. This is because the substrate
100 having the same conductivity type is formed on the lower parts of the first and second
main active regions 261 and 281 and the lower parts of the first and second sub-active
regions 262 and 282 so that a leakage current is not generated at an interface therebetween.
In the test structure 3 of the semiconductor device according to still another
embodiment of the present invention, no conductive polysilicon layer is formed on the field
isolation region 120. Thus, the test structure 3 of thé semiconductor device can be

fabricated through as small a number of processing steps as possible.
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isolation region 120 and are comprised of the wells 341 and 441 having
the same 5 conductivity type as the first and second junction regions 270
and 290 on the lower parts of the first and second junction regions 270
and 290 constituting each of the plurality of transistors of the transistor
array 200, it is not necessary to provide additional first and second
connecting portions (refer to reference numerals 500 and 600 shown in
FIG. 2) Bl darieedasientidirenem efetssicsvector@0flammaid@titcehdefiist andrding
S&@Wﬂi}ﬂféﬁ@fbé’@lﬂi@lﬂsozm ﬂx@s@tﬂqgggtheﬁWhﬁeisiyﬁﬁfﬁf% ettty ged
cor tact ane 01; achactive regjon 267 t% 87 connecting the first

s con ‘pa e regions o F¥o s P RGale dirgRdidayout

ad%}?f@ﬁa@g?éhsegm Kmﬂ spvmfe FEgubkd. [T HEGidthmnbf firee auntercndgtide, first
re@iﬂ%rc?ﬁi ajtisle Z%Komaux#ah%ﬁmﬁgq{&i{bfﬁ%@gwlg@L&igﬂae r1]me fXIII-XIII’ are
p 0 rocess. The areas an the ths of t
N S e e e T
thaPaNstigsgubed nembadinentoprer drsigaatidheyfithe asihs etsbrenpacnantivads, and
regisnpzdf mbotd31l have: aicanductivity type different from the
semicondu substrate 100 Iower arts of the f rst an econd main
et xS R L RGN ey e b N
art |ﬁ{%ﬁ3fh‘t¥e06e‘ﬁﬁé€ﬁ9tﬁe?0()eu§%1 anc?ﬂm ancable senpideddottoplurality of
SLHDBIﬁaISlsaQsl:ﬂQ @ﬂﬁN%ﬁSeﬂUnﬂEé&@QB r&l@eﬁﬁ{&tﬁlﬁ%ﬁfﬁtely“éoémstltute the
ve,r r reference numerals.265 hown i
<g;[gug)':i\l/vgbén 3 rlét%ﬁd%gc%rﬁdsen%%?ﬁn i ?(ferel%%%%gg%‘% R4 Bgipde tirst
aﬁadtﬁécﬂ?étlaﬁﬂ g@t‘@n@gwaéhmﬁe’@bw@%z 4ragisBeR, e BB sedormed, a
thﬂlﬁﬁﬁymh%éceﬂﬂﬂmtr@ﬁlgﬁg PERRM SDVANIRE: ahBiSeidnd pad active

b%ﬁb‘r? %%eag(!tj 9 §§ rl?t\e'hn%% 1?%’"‘4&%&1 aﬁdg ?5'18 CdO e[li(glg ?gr\élé E%lisgeg%gggely.

ower parts JSRCoRY “mair ac
28 hefttrnd Imdﬁ&% sstivgacmionsal saé 8l valbreotve iregimys RG2r array.

a;]nmaéaarsmma:tfasmhag@w E@%t&@@é%@ﬁel@lﬁﬂ?@%Q?Med to the first
therebetwgen e test structure 3.0f the semicpndyctar devi
according to satll‘lﬁ %ﬁg%hrg onsugé%%%%%{dfr&%w%‘é%éh? IRVEKRIOR, 1§8t and second

caﬁwbwgu%%ﬁ%m%nrmwwth@w %@Btdﬂ*dwf@gﬁbw@@ond
Thulsadthiectest GisUTRIrend mmeemmgemwéﬁ»@élﬁawq&seaﬂdo&ctﬁmﬁaﬁeqcuve

tW%Q %15'51]&1'&@1 nﬁ’lmRrSE BB QEERS Irre] on% (g),sa%I lc?pp]églte to the second
main active region 281.  Thus, the plurality of transistors 200a, 200b, *+-, 200n are formed
on the plurality of first and second sub-active regions 262 and 282, respectively. Here,
the first and second sub-active regions 262 and 282 include first and second common
sub-active regions 263 and 283 and a plurality of first and secofid branch sub-active
regi(;ns 268 and 288 connecting the first and second common sub-active regions 263 and
283 to form each of the plurality of transistors 200a, 200b, -, 200n comprised of the
plurality of sub-transistors 202.
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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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 enlarged along a line XlIlI-XII' shown in FIG. 12, and FIG.

14 is a partially enlarged layout diagram of a region XIV shown in FIG.

12. In FIG. 13, only first and second pads, first 5 and second active

regions, and connecting portions shown along the line XIlI-XIII' are
shatemie8iruotiddis portiaro?Aponants iftemtidah or mativraderitdpottddgeto a margin
desebed inrihfe2RRVEHRSG kﬁl@‘év{%fﬁlb%'mfiﬂé at& qgffi '&@&ﬁg%ﬁ}{&b gulb-active

same reference numerals, and_descriptions thereof will not be given. In a

fURTREPEAIB SOTER I b R L5 S s A6 e SUls HBRstass 28 ds- 1 Accordingly,
thitos girefedablGlat pher alitghe W20 Sitiko P B sR0RD bra2O0 Bubreeeackegions 268
CWM@M&H%@%}?&E% L%ﬁ%ﬁ%@g?a‘ﬁftm%iﬁ%%g&gﬁ%%%%ﬁo

one anaother in parallel, To constitute the plurality of su stors 202,

first and'sEC SRARMT Rl gt SHRS g 88 iFRIAGE #FeYC A8 LRl ARAIRST
activecebginthe 26tlaahstQBd wiie retivénapkistas haral2R 00 ihddtedd second pad

PhuRlityRidikst g $9890 SLRAGIVRSAUORR. 204Nt 88%0Afd: Al 8 Mions
S %9%6{)%1 active 15 regions 269 and 289 having first and second pads
3

1 PEIREYE heranee s ha e rertutnms s APheelif srimlyy process.
adthieisbgions 26llsadd 284l enlvaegpatintior dss-finbecandaad ddiee regions

phealig ofstiratang &ﬁ&w@i@lgﬁeﬁa&mﬁg 005 484800 A8GASERIRCISH on

to the first and second main active regions 261 and 281, respectively,

BT Bt Hr e ORI R A B SR anl 288 4§ heo that a leakage
intencoh meoteet Eemtired the plubatitfacd fikstvaerd theconlis 201 sudmdictitie and the

reginisndfidaRth48d.am arranged between the first and second main
active regions. 261 ﬁnd 281, the first main active region 261 facing and

oppositétEHEL &S rARsica deunesTEAlss Vit &1 e il slrgrage and the
trapisistansraded- 2001, 208mabreciosnhednbphthenmuraliiycws fiistafeluently in

SQGAREWURRETE IR AN $:2P %809 252 r,égaﬁ.ecﬂx@ydikgqy?mm%ﬁéﬁﬁwQf the
second sub- crztél%/?berneglqns 262 and 282 include first and Second common

2B S U S DI UHE S sl Arrracpitingity Bilkirepthideatadieent of the
bragreht Sobeatetivean dgions268 dnd@stngahaebiinlityhe firbttandisesolt® in a
CaryRRRegioR-active regions 263 and 283 to form each of the plurality of

transist%s %O(t)a, 200D, %OOn comprised of the plurality of sub-transistors
202. A Jafe BYPSHE 23 1o AFHERRIUE A Y99I A5RTiBE e A Rfpdiment of the
résesient anveftipreprovides at least the following:

First, a lateral encroachment phenomenon can be tested after performing a silicide
formation process without a separate metallization process, thereby reducing the
fabrication cost. "

Second, whether the failure is caused by the metallization process or the silicide
formation process can be identified.

Third, the occurrence of lateral encroachment phenomenon in the silicide formation
process can be measured through a statistical analysis.

Those skilled in the art will appreciate that many variations and modifications c.an

be made to the preferred embodiments without substantially departing from the principles
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30 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 Wl is 16 extended, a middle portion 221a
can be formed in a portion corresponding to a margin length L. Further,
the narrower the width W2 of the first and second branch sub-active
regions 268 and 288 is, the larger the number of the sub-transistors 202
is.ofteqnatieglymvinhitoprefBiedforth dictiiecwidths &féiZedf dhBofifsican @ fxke tvantion
brancliauR AL BUMSARR 3 GRY ARPAAHS ?o%q%kb%\ﬂpﬂrﬁﬂ%imargm
resolution of a photolithography process. It is preferable that the contact
areas of contact active regions 267 and 287 connecting the first and
second main active regions 261 and 281 to the first and second pad
active regions 269 and 289 are reduced. Further, the widths of the contact
active regions 267 and 287 may have the range of the margin resolution
for a photolithography process. 10 This is because wells 341 and 441 on
lower parts of the first and second pad active regions 269 and 289 have a
conductivity type different from the semiconductor substrate 100 on lower
parts of the first and second main active regions 261 and 281 so that a
leakage current may be generated at an interface between the wells 341
and 441 and the semiconductor substrate 100. 15 In general, as the
transistor becomes smaller, widths of the gate electrode and the spacer
are reduced. Thus, a lateral encroachment phenomenon occurs more
frequently in a narrow active region than in a wide active region.
Accordingly, the sensitivity of the test structure 4 of the semiconductor
device according to still another embodiment of the present invention can
be increased by forming the plurality of sub-transistors 202 in a 20 narrow
region. The test structure of the semiconductor device according to an
embodiment of the present invention provides at least the following: First,
a lateral encroachment phenomenon can be tested after performing a
silicide formation process without a separate metallization process,
thereby reducing the 25 fabrication cost. Second, whether the failure is
caused by the metallization process or the silicide
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formation process can be identified. Third, the occurrence of lateral
encroachment phenomenon in the silicide formation process can be
measured through a statistical analysis. 30 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
17 of the present invention. Therefore, the disclosed preferred
eMbadisbimedisthe invention are used in a generic and descriptive sense

only and not foy pyraReasfiiaion bR MRl alpmed.is: 1. A test

structure of a se(gni onductor device comprising: a semiconductor
l@. s_emicon Uctor su strar%ef .
substrate; a transistor which includes a gate electrode formed on first and

second a¢treisuradishsieriditee o veitsireltseosenitcond vat dirsustr steyrdngtive
finghRNE EEReN & thE HRNSEREIBARICWD Gib AR EFRANEISH A8 RetbhaiflewRllsefions
th@hgc?lt%r elecglod et19 rgtﬁid%é/vit in %efirs'% arld trsedcotnd acdtive.fr’g.%i%ns Rj;nd q
are siticided: ar R SELONY Pacs BIEHTCRAY CEnTTEE il FE AR g™
toserend pitivietegiess andlasedandbdumedion regions for receiving an

applicating eh@Beclastpsd! signr.apd aubitingR Al gaieaiedifignRal first and
wherei .thet‘first and second ‘Pads are formed éon tl]? same. Ieve!e%s the .

AT SF B TE R oS TOL FRTRR A SPRIFBLEREA 23 SlFRE Gl Y el g ipptting &
clésterted wigeakimhsrdodbe Sovhamdsetnadinads g Seuwdonpbeisforheed ortltbgate

sapariavet as thegatewlectmsaare formed on a field isolation region 15
defining the first and second active regions. 3. The test structure of claim
2, further comprising a first connecting portion connecting the first pad to

the firstZctive isqitsh divatarseteptnconvisetingtdersionmeoniibe disg) ene second

seeafdiaad ta the serIBkPaiNe [adieR 284 arberest &iry glmeRftisiMgion
erein the fiars& gnd ﬁ%%gnd connecting portions include wells having

3
AN the Hirs cO Ve regiQns, . :
the sanve condtuc vty &/pe as the first and second junction
3. The test structure of claim 2, further comprising a first connecting portion
connecting the first pad to the first active region and a second connecting portion

connecting the second pad to the second active region.

4. The test structure of claim 3, wherein the first and second connecting
portions include wells having the same conductivity type as the first and second junction
regions, insulating layers formed on the wells, and auxiliary pads that are electrically

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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regions, insulating layers formed on the wells, and auxiliary pads that are
electrically connected to the first and second pads. 25 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. 30 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 resigtancergt iR WiaRwisiar dSid- 17 RALRS! SlEUGU St Laid phaVRGR N on

the first and secand pads formed on the same level as the semiconductor,
smﬁ%es fa fé%‘?‘g \?\fecthep%ﬂgc\%f‘éﬁoérsé‘ IFig DR BYitiSh B famsd g pportion
thef firseeprdtsetbndijsirodorcradipnstiandeg@ue dinklesertbecome cotivityityyeype
5@qﬁ@grgvgmogggmggQgéj%.regions. 8. The test structure of claim 7,
wherein first and second pad active regions respectively included in the

first and second active regions having the well pads formed thereon are
connected to mdyitass sthewtheicthionfifsthedisdusnghpaccastivedregionsegions

thespedivelanehsrRaandRGNE AROOM SNAHEN M a s AR Ve "RLiP PRt Bimed

have a width having the margin resolution, of a photolithography process,

o LTRSS SHLETR B SRR TNHERBIA e AL BT G ALRYBI0Re of the
gifasirradvetangeacthve metondipadlisosmriectod tegmpobitivevesitagith hmdng the
the.gatealaetads iSsrbd apesisdisayoltage that disturbs channel
formation. 10. A test structure of a semiconductor device comprising: a
semiconductor substrate; a transistor array which includes a gate

electrod® fornidd et firychnciofsband aetierin2Ber Sgiope dedimecctedtiia reund

SQONSRNACRESIBHALR, @Rb-tist and $R6ANE INGHONHANIANS WNIRBARR is
arcroang&gldz%\(t) Q%rllt 5’@8}2{’&1‘5 0 thg %ralltF elecgrode to reside within the first
ARt SR COn aCHIVE T B SR LA S KT i X888 rst and second pads

electrically connected respectively to the silicided first and second
junctiom tegionsidarsteeaiM By ARG ISt &igrisiegl signal and
outputting a.

a semiconductor substrate;

a transistor array which includes a gate electrode formed on first and second active
regions defined within the semiconductor substrate, and first 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;

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 gate
elect;ode; 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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25 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. 20 11. The test structure of claim 10,

wherein at least some of the first and second pads formed on the same
level as the gate electrode are formed on a field isolation region defining
the first Hnd sébenctattivenregichend 4, 2vindnteslesttsotur o fohefishahf second
Whaseinriha irshRReheeroadCaRNARINERALINBIIAEHIS Walk RRYIRG RS on
s%rg%%icort]fgeuf?tsl}/lt tg/epe ) tpe first an_d second junction regions, insulating
laVers 18rmed of the Weh&“arfd gMitiary pads that are electrically
connected to the first and second pads. 10 13. The test structure of claim

10, whergin thenevsiabhaeaobiNgaliist andnseaP it RNGRIRELHRI RS Ring
sized and p éitior?]@sd such that the resistance of the first and second

cORRECE AL BORIBHE RAHA i THRH PRYYELEAREE BF iRl f5poach junction
Thegitest stsuleting byakiford] whéreindie redistaiidsiopide first andlectrically

S%@&I{Qteaﬁoqggﬁg@QHgsggHﬁlpﬁtﬁé}re 100 or more times smaller than the
resistance of the transistor. 15. The test structure of claim 10, wherein the

first and second active regions include first and second main active
regions Brranddd tash tresterding astaam dy,anbleeeipl uhalityerofl fist arfdise 6o cind

SYR-GRINHBLIRE §aﬁmm@5?z&pﬁm%gs§omm&irﬁlaam RREORLIBRINA ] st and
S

active regions, aIIow%}re}ﬁ the first a econd activ reqions to be
inter e P AR UM SRR Ahs IR n ham e sERnceH R TSI second

main active regions facing and opposite to each other, respectively, so

that trangistorgiORstiiulingdae FRRSISIURIAVRY SelRiREd 2t PIHENE nd
of first and second SU%—@C'[IVE‘ regions; and wherein the first and second

cORRE RSB A & 3 RS BRHEMANST 4138 B EBTAnS8 Shim Lapeter
regions, respectively, the first and second connecting portions arranged in

a crosstingeraéray: shicliedeshish doIWRRiCIANTLD MRS 836 Abgions
the Er%n?s ors,constituting the transistor arrgy include; a é)luralitxngf
€ 1rltt nger

11C st and second mairractive regio edin a cross- arr i
sub-transistors which are connected i3 aie ay and a plurality
of first and second sub-active regions which are connected to the first and second main

active regions, allowing the first and second active regions to be interconnected, and which
are arranged between the first and second main active regions facing and opposite to each
other, respectively, so that transistors constituting the transistor array are formed on the
plurality of first and second sub-active regions; and

wherein the first and second connecting portions are formed on the first and second
main‘ active regions, respectively, the first and second connecting 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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30 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 21 sub-active regions respectively
connecting the first and second common sub-active regions to constitute
the plurality of sub-transistors which are connected to one another in

parallel to form the transistors. 5 17. The test structure of claim 16,

wHbrath i eegiess apfested ¢ donsaidie Selfittindseegidreeiave aubvidtive regions
hey tagstie R PREasEbIIaR ©fR3i NBR I Ha RN RGBS L othBE G R atlel
stt()ugwn{%lgf claslrsrt10185, wherein the first and second main active 10 regions
are connec'fréia 1o the first and second sub-active regions through contact
active regions that have a width having the margin resolution of a

protolitm.gr?mbé pescesscth® thetast 3%#?!&5%@‘ qlairﬁraﬁmv&h@éé?dﬂdg%}ﬁchh

electrodes of each transisto ve a width having the margin resolution o

a%ﬁg'?o ‘llt%cgg%l%lil}}/l?)vr%ge‘s”slf{t 530 ™ Ha%dLF rrluéﬁoﬁéub c%%ir?‘u PBOWHRgs LY

tHE9GESE-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 farmation, 20 21, A test structure of a .

sem_icorll 'uctolfhtfe@%es%%gr}nuﬁ?igm‘é a Eém‘?’élgf?&fhgf&%gﬂb@t afe0oRd maisgive

aFPEPHHIEN TPrEleRies ta Gtdisteadowectut siberaivéinsizing beombdcantiveactive

regitas defined yidath hBaSERYensGlosIsHbSRIShaRE Rl slaR pesInNd

junction regions which are arranged at both sidewalls of the gate

electrode to reside within the first and 25 second active regions and are

silicidedand fikst tari isedwiscP b slaire e tibattincesin stewthdes pb etiste lyatsistor

thewsilicidéd firsingaet Saean’WoedobregionsdRLatS¥inean 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

substraf@: 30 The test structure of claim 10, 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.

21. A test structure of a semiconductor device comprising:

a semiconductor substrate;

a transistor array which includes a gate electrode formed on first and second active
regions defined within the semiconductor substrate, and first 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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22 22. The test structure of claim 21, wherein the first and second pads
formed on the same level as the semiconductor substrate are well pads
which are formed on a portion of lower parts of the first and second
junction regions and have the same conductivity type as the first and
second junction regions. 5 23. The test structure of claim 21, wherein first
and second pad active regions respectively included in the first and

second &&tive TogisHsueiiryofdaive R ip adstrinrhe dirshard seeend pads formed on

cannestedetelragioneatbeidthan ihadust and aesarRoBRE a@tmaﬂ&gsﬁrasp%on
the. first a dﬁ% ctlv regions t roug h contact ac regions. tha

o o sﬁ%‘\%/gng (f e?n%? i re crl;:so tion %Chp o%oft%ograprhiucuv“y type
prscbgdirgand: ?f‘é"é&t‘@ﬂ%m@‘éﬁclalm 21, wherein the first and second
active regions include first and second main active regions arranged in a

Cross- f|rbger ARy @l teg u1’ra|¥yl ?f fgf.t a{z]dem rigncy becaé(r:lg agea%{%gsreglons
which are connected to the first an se&:on main active re 1ons

reSpRsCtivery naledehisn the ﬂF%‘t BPEoRd ativeroaivayingotisowell pads formed
inte¢eonnectednand wh@fnoammeian@edl@ﬁmaﬁa $b@ il Pad6kiS@GEK6Ns of the

main aglive seoions. fagn g tgn?&m%'t% ggnev@%%l%weﬁa{%geectg%lx’hav the

that transistors constitatir ting ansistor array orme e plurali
of AR FFIOLKIE AT S DRRRERAEIAPHIONTECS® 25. The test structure of claim
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25.  The test structure of claim 21, 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
sub-active regions respectively connecting the first and second common sub-active regions

to constitute the plurality of sub-transistors which are connected to ofie another in parallel

to form the transistors.

26.  The test structure of claim 25, wherein the first and second branch

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

Pprocess.
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27. The test structure of claim 25, wherein gate electrodes of each
transistor have a width having the margin resolution of a photolithography
process. 5 28. The test structure 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. 24
27.  The test structure of claim 25, wherein gate electrodes of each transistor

have a width having the margin resolution of a photolithography process.

28.  The test structure 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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