SEM CONDUCTOR DEVI CE W TH TRANSI STOR LOCAL | NTERCONNECTS FI ELD OF THE

| NVENTI ON 100011 The present invention generally relates to sem conduct or
devices, and nore particularly relates to | ocal interconnects between
transistors in sem conductor devices. BACKGROUND OF THE | NVENTI ON [ 0002] As
the size of sem conductor devices continues to decrease, the ability to
create standard cell library |ogic devices, such as scan-D flip-flops and
mul ti pl exers, becones nore difficult. This is particularly the case at the
20 nm node, where lithographic limtation results in a |lack of scaling of

standard cell library devices. Cross-coupling of transistors is critical to
the scaling of &y 1%%hhﬂhb9%@%%1$%¥ﬁ%ﬁ§nzﬂ@éil HEREOR Repypl i ng,
|l ogic scaling wll take up nore area of the sem conductor eV|ce.

Furthernore, traditional cross-coupling utilizing a standard netal |ayer
wi ||l also occupy | arge anounts of area Ei ther of these conditions is
obvi ously undesirable, |eading L conduct or device or |ess
functionality in the seni condud’ 5 8 of gngﬁgﬂé§l Accordingly, it is
desirabl e toloepgviltie eeso8sSncouPl ighgradf tinansd stdit@dwid h@slicest ehd anee on a

g g e Bl AME Lo AR ARG RS ADIRL, Bl ol PLAIY,AGK] 08101 | ©

conservi ng sem conduct or devi ce area. her desirabl e features
and characteristics of the present invention will becone apparent fromthe

subsequent detailed descri pEska®ouNieor mMENtVApriaRd t he appended cl ai ns,
taken in conhM&%tlon mnth t he, acconpanyi ng dramnogs and this back round of

the inventio RAERPSEIMVA ﬁ?”éﬁ“&ﬂ@‘#N@ﬁNWP@N&i@ geas, Ry ftre devi ce
i's provided fonaril gl @mentopgedtes | seash sane ﬂh@gb[ﬁ a8l AnEPlkxers BecONG msqoect of

the inventi O@fﬁc{;l?%h%?sn]aqq&gll‘f& asgfeqylae%% nllnnn(%)d%"g%cs]g ?tho ;(ajph}cqm% ﬁ?on 1e%ui%UbSt rate

with a first tra ransi's &M conduct or
substrate. E@@HM%ﬁfﬁh@%ﬁﬁamﬁﬂ@wdihmmmé%ume§masgmmmm@fﬁamdmannmn@ﬂd>a gat e.

A CA | ayer i g eh@Glork&alahy ceﬂ%@ﬁﬁ%ﬁgest\@m%rm Jl(%@%ltpﬂ%elogit qéahﬁ, WiRULEH Or L he
drain of the first transistor | ayer is electrically connected to at

| east one ofmﬁﬁémﬁéf3§*ﬁW”PH@“?W%ﬁ@?§P6W§“ﬁﬁd“@ﬁ@mtﬂoﬁﬁy§ﬂmgP@@@Bf‘In
anot her aspegindofl mehe ldyarwein tailsd Recup @ @M ot N dUGED IR \of GRsd Ralitidhess a

obviously undesirable, leading to a larger semiconductor device or less functionality in the
semiconductor device,

[0003]  Accordingly, it is desirable to provide cross-coupling of transistors without reliance
on a standard metal layer to produce standard cell library devices while conserving
semiconducior device area. Furthermore, other desirable features and characteristics of the
present invention will become apparent from the subsequent detailed description of the
invention and the appended claims, taken in conjunction with the accompanying drawings and

this background of the invention.

BRIEF SUMMARY OF THE INVENTION

[0004] A semiconductor device is provided for implementing at least one logic element. In
one aspect of the invention, the semiconductor device includes a semiconductor substrate with
a first transistor and a second transistor formed on the semiconductor substrate. Each of the
transistors includes a source, a drain, and a gate. A CA layer is electrically connected to at
least one of the source or the drain of the first (ransistor. A CB layer is electrically connected
to at least one of the gates of the transistors and the CA layer,

[0005] In another aspect of the invention, the semiconduelor device includes a

semiconductor substrate with a first transistor, a second transistor, and a third transistor
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sem conductor substrate with a first transistor, a second transistor, and a
third transistor fornmed on the substrate. The transistors are disposed
sequentially fromthe .first transistor through the third transistor. Each
of the transistors includes a source, a drain, and a gate. A first CB | ayer
is electrically connected to the gate of the first transistor. A second CB
| ayer is electrically connected to the gate of the third transistor. A CA

| ayer electrically connects the first CB | ayer and the second CB | ayer and
is electrically insulated fromthe gate of the second transistor. BRIEF
DESCRI PTI ON OF THE DRAW NGS 10006] The present invention will hereinafter

be descri bedf rime oz lhe ‘;Cl;[ t.ge IW(: tl;ans&n)i %bﬁ%gﬁzdgqlﬁ?ntla\fw r}%m tlhc nst tlmsest%tel n | I ke

nunmer al s denote enents IS a cross-sectional side
view of a poﬂﬂmmhﬂﬁﬁmdfsenﬁ@ohmmefﬁtUdevhwemmmﬁﬂﬁsinmtmmmEméﬂamtdb vi ew of

one enbodi neRty 8 14 hes SEMERNAHEERS gV, !a‘&%fﬁﬁ%m P&m%t ﬁ%ec%fad EBalsiistors,
various | ocal intefconnect layers, and Trench icid 6%ers 00091 FI G

3is atop VF%%F%FY%WB%%%FO@ﬁ%%ﬁ@ﬂ@h%“%?“%%@’ééﬁi&&%&@ﬁﬂ Y QeVFtePShowi ng a
nmetal |ayer disspased: apome séchel gRuBs: ofd it RRctitaN Sissiher Soankh gaheotviad i ous

| ocal |ntercq£a%qgjm§ ers; 100101 FIG 4 is a top view of a portion of a
first enbodi AEA GF*'THe senlconductor device; 100111 FIG 5 is a top view

of a portion of a second enbodi nent of the sem conductor device;
BRIEF DESCRIPTION OF THE DRAWINGS

{6006] The present invention will hereinafter be described in conjunction with the following
drawing FlG.s, wherein like numerals denote like elements, and

[6007] FIG. 1 is a cross-sectional side view of a portion of a semiconductor device;

[6008] FIG. 2 is a top view of one embodiment of the semiconductor device showing gates
of transistors, various local interconnect layers, and trench silicide layers;

[0009] TIG. 3 is a top view of another embodiment of the semiconductor device showing a
metal layer disposed above the gates of the transistors and the various local interconnect
layers;

[0610] FIG. 4 is a top view of a portion of a first embodiment of the semiconductor device;
[0811} FIG. 5 is a top view of a portion of a second embodiment of the semiconductor
device;

[0012]  FIG. 6 is a top view of a portion of a fourth embodiment of the semiconductor
device;

[0013] FIG. 7 is a cross-sectional side view the fourth embodiment of the semiconductor
according to the Iine 7-7 shown in shown in FIG. 6;

[0014] FIG. 8 is a top view of a portion of a fifth emboediment of the semiconductor device;
[0015] FIG. 9 is a top view of a portion of a sixth embodiment of the semiconductor device;
and

[0016] FIG. 10 is a side view of a portion of a seventh embodiment of the semiconductor

device according to the line 10-10 shown in F1G. 2.

DETAILED DESCRIPTION
[0017] The following detailed description of the invention is merely exemplary in nature

and is not intended to limit the invention or the application and uses of the invention.



100121 FIG 6 is a top view of a portion of a fourth enbodi nrent of the

sem conductor device; 100131 FIG 7 is a cross-sectional side viewthe
fourth enbodi mnent of the sem conductor according to the line 7-7 shown in
shown in FIG 6; 100141 FIG 8 is a top view of a portion of a fifth

enbodi nent of the sem conductor device; 100151 FIG 9 is a top view of a
portion of a sixth enbodi ment of the sem conductor device; and 100161 FIG
10 is a side view of .a portion of a seventh enbodi nrent of the sem conduct or
devi ce according to the line 10-10 shown in FIG 2. DETAI LED DESCRI PTI ON
[00171 The follow ng detailed description of the invention is nerely

exenpl ary i nrRafethiofe, AREE i SHoNAEaHRtEBE Sk %y '1':1:',;7“&{6015/ rb@esé {E\é‘%ﬂ tillleo}gl eRbing he
application uses of the invention. Furth S no I htention

n
to be bound ﬁi‘f %lﬂ@}]dt‘)h@‘é}“ycﬂﬂ?‘b%érﬂf@&W*lﬁ dF‘Fi’éedﬁFsé’dlétﬂP ﬂ@flwam@mlbund of the
I nvention or jaoing frekdndw i ghed@iuses,| witrde sler duplelaBNnddatet 1@ pulvV@RALEHRID: (he

several views, a semiconductor device 20 is shown and described herein. The semiconductor
device 20 may be part of an integrated circuit (not separately numbered) as is well recognized
by those skilled in the art.

[0019] Referring to FIG. 1, the semiconductor device 20 includes a semiconductor substrate
22. The semiconductor device 20 includes a plurality of transistors 24. Specifically, in the
illustrated embodiments, the transistors 24 are field-effect transistors (FETs) and more
specifically, metal-oxide-semiconductor field-effect transistors (MOSFETs). Each of the
transistors 24 includes a source 26, a drain 28, and a gate 30.

[8020]  The sources 26 and drains 28 are formed in and/or on the substrate 22 using
techniques that are well known 1o those skilled in the art. In the illustrated embodiments, the
sources 26 and drains 28 are formed as raised sources 26 and drains 28, i.e., at least a portion
of the sources 26 and drains 28 are formed above the substrate 22. In the configuration shown
in FIG. 1, the raised source 26 and drain 28 each extend about 15 nm above the substrate 22.
However, other dimensions may be alternatively realized. The raised sources 26 and draing 28
may be formed using embedded silicon germanium (eSiGe) techniques as is appreciated by
those skilled in the art. Of course, other techniques to may be implemented to form the raised
sources 26 and drains 28, Furthermore, in other embodiments (not shown), the sources 26 and
drains 28 may not be raised above the substrate 22.

[0021]  The gates 30 are typically formed above the substrate 22 using techniques well
known to those skilled in the art. In the illustrated embodiments, the gates 30 are formed
primarily of polycrystailine silicon, commonly referred to as polysilicon or simply PolySi,
disposed above the substrate 22. However, the gates 30 may also be formed from other
materials, e.g., a high-ic metal. In the configuration shown in FiG. 1, the gate 30 extends about
35 nm above the substrate 22. However, other dimensions for the gates 30 may be
alternatively realized.

[0022]  As can be seen with reference to FIG. 2, the gates 30 are formed as linear strips 31
generally parallel to one another. Gaps 32 may be formed in the strips 31 such that more than
one transistor 30 may be disposed longitudinally along each strip 31. Such gaps 32 may be

formed using cut mask fechniques as readily appreciated by those skilled in the art.



10018] Referring to the figures, wherein like nunerals indicate |ike parts
t hroughout the several views, a sem conductor device 20 is shown and

descri bed herein. The sem conductor device 20 may be part of an integrated
circuit (not separately nunbered) as is well recognized by those skilled in
the art 10019] Referring to FIG 1, the sem conductor device 20 includes a
sem conductor substrate 22. The sem conductor device 20 includes a
plurality of transistors 24. Specifically, in the illustrated enbodi nents,
the transistors 24 are field-effect transistors (FETs) and nore
specifically, netal-oxide-sem conductor field-effect transistors (MOSFETS).
Each of the ¥dﬂ%ﬂ]‘5|l§:¥'e91§n% tgflf Snplmldq;eﬁe §cn§&u&ﬁﬁn g&tccg{] gtEl%cn 2Bt &@%e@rl gate 30.
10020] The sources rains 28 are forned in _and/or on the substrate
22 using tec H‘M?‘d’éé@sptsﬁ%ﬁb%ﬁ’ deeirees Riglimns S tokes skef hedansitlorsrd &t . In the
illustrated egdmsgdtcmemqsse skine iﬁﬂidl’tﬁeﬁteBﬁtaﬂlﬂﬂtmadtcﬂﬁdte?{gecalﬁﬂ chanhtmeias rai ZEd
sources 26 a r [ t he urces, 26 an

e o ne. 28 ar BtvGp Rd e vat eRu TR DA ph T ki T B S hown i n
FIG 1, the neweedoﬂmun&en@ﬁnahdmdhaEWGQB}é&tthMMendSaboummmﬁkﬁﬁwﬁbove t he
substrate 22, 1nd|_%)ééﬁ¥cf3{v as Q182 cttcm%@% %Sapg%@@bﬁhtoer gztﬁtea vtethy atteﬁl thzed. The
rai sed sources drai’ns y ormed usin i con
gernanlunt(eSW@éymPEéhhquéﬁGaé W@‘%ﬁ%ﬁ@@t§téd”%9%ghﬁ§%1§%PWP@ﬂ*1H3the art.
Of course, ot/gfatd £CHMHWERUES oth® dTRYhchCantt rﬂﬁlt@ﬁ@'&ﬁbt edl dcomb@r myd e hai sed
sources 26 and dratns 28. Furthernore, in other enbodi nents (not shown),

the sources YE"BAENIFUFHs 28 may not be raised above the substrate 22.
10021] The gawed 30ecasmscdnyygice dblige 200uredinalbdey et kiveosubst matcen 2@ lysi ng
techni ques W?ti |36 ‘&P&Yﬂ \Ic% ctoh%a%?eséglulcé % almn}ﬁea@rt%ams b?jotttﬂc,etﬁnm'gt%%tﬂ% ed

enbodi nents, t'he gates d primari ¥cr stalline silicon,
conmmonl y reféW@e@UW®3%Sdﬁ@ﬁﬁ§1@ﬁdﬁhs OEPWﬁlePémygﬁ i ¥ gersieticdpdle t he

su Pst r alt e 22 mtettaw&\»fetyel shes %t z@s% bsQemyel)atoﬁmectae td t?er mstfoﬁamtmherss

mat eri al s, I n ion

t In
fieh ol O L 2 SRR A N T N
di mensi ons f egert3dandat essi3h: 1tayaibencdiet ennak ineel Jayeraadlid dedsed 20022t aAs can be
seen With ref . rips 31
gener al | y paregt?Qalqgca 1910 Ln ect%{yH 3'3%6%2‘&1@&5%9’[0%{6%5];59 l% geszit ll_]ela{'ﬁiger lgcf‘til ps 31
such t hat nnﬂéﬁ@h@hﬂeﬁe31ﬁéwéﬁet%ﬁmﬁﬂfﬁﬁvﬂ@eﬂﬁ$é@e@%@“thgﬂﬂuﬁﬂﬁhWIy al ong
each strip 3luemRaigans 1?2 N3y He 14arimRdothsdi NG L, 308 krblChniAues as
readily appreciated by those skilled in the art. iOOZ 1 Ref rrlngto Fl GS.

| and 3, the°¥&fH EovatictSriogbineense PYe Uddd ™at oF S8t H51"Payer 33
di sposed abowemtiter sarfoces. 26, drains 28 and gates 30 of the transi stors
]?g_c?IS| ![ Zt gpgi % at\%(xjtfnpsyembog)lmftgg k{ glre]% ic nd crt]og tﬁg&e{/ ér F\%gﬁ%tcﬁfliclén?%ﬁé%bﬁf

the devi ce 2@rmpdncotsired clh@lgt'tbcoelheefnrehﬂfsﬂmfﬁ 1etdheﬂ<dlew w@w%wetéam@‘*l 3Ge ot her

systems apar {y.ff, qmtlteh@nlgt?svﬁg%%s 204 akhfiaLial. J\WQ”&AB%M@J{)%CE@IH}M neliy |abeled
The art. I n CHESLEnHFaRFat ForehBu e Fraoed MERE Rerar o arash s
di sposed abou&mﬂﬁﬁammn@abﬂwakbhe:smhekmanam&aaaHmmemebﬁBo@heBGdﬁﬁbences and
glenrrfgzlngzz t 1;(3]!;}] ten%}:nt(c:zcé mztgl ?em]c%ﬁcructml cﬁa(\é ccy d]]d othe OC&?%HILGYC%EH%{:{ 1? 15 (Eo? ieolw(]:iggﬁlel(]:-t The
| ayer 34, 36mapalgeicdoplemeiiog. E@ﬁh@eﬂwﬂwemgdﬂﬂdeémZ@ﬂyawamNSJ@chéﬁdlgates 30

of the tr anShl§L1Qﬁ§ Movﬁe H}Q @t 1%((@%%&@%@%111{1&% %§t052§} II%QQ/@%@@C@%&@(QI of other
transistors . | east” one | ocal interconnect |ayer may al so

be sel ecti veP‘V‘ﬁé‘ﬁﬁWéélt‘EH‘ EGitheet 4t viPwsls ligiias i fash in 53‘32%?f thoembydigent ~ | east
one | ocal i nttelsawame@,t dapedi(s B34, andOr €8 1Gb&pos aty hebyeencdde alirckemst one
netal |ayer gg e ﬁybstrate 22. Said another way, the nmetal |ayer 33
i s di sposed %35 ‘PHEAr" | east one | ocal interconnect |ayer 34, 36 with
respect to th&mﬂuugtmateWQQCATheC@U&hﬂﬁ&t3@memboba$mmh®éw®mnﬁec@ybayer 34,
36 of the il|ysty t%tp%u&mm:tﬂgm%dd §0J119r59@1das %1‘ JIEH)I!: YedD hz‘ﬂ%ﬁé 8Nye | N ot her
embodi nents, the at |east one |local interconnect |ayer 34, 36 is formed
primarly of copper. However, the local #nterconnect |layers 34, 36 may be
formed of or include other elenents or conpounds. 100251 Vari ous

enbodi ments of the sem conductor device 20 showi ng di fferent shapes,
arrangenents, and el ectrical connections of the at |east one | ocal

i nterconnect |ayer 34, 36 are shown in the various figures and descri bed
below. A first local interconnect layer 34 is referred to herein as a CA

| ayer 34 and a second |ocal interconnect |layer 36 is referred to herein as
a 03 layer 36. O course, nmultiple CAlayers 34 and nultiple CB | ayers 36
my be |nplenented |n the senlconductor deV|ce 20 and other Iocal
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10026] The use of the CA and CB layers 34, 36 in the illustrated

enbodi nents may be utilized to produce a variety of standard cells, such
as, for exanple, scan-D flip-flops. In the prior art, a netal |ayer is

typically utilized in to provide the connection for scan-Dflip-flops. By
utilizing the CA and CB | ayers 34, 36, which are disposed closer to the
substrate than the typical netal layer, the resulting scan-D flip-fl ops

have a reduced area when conpared to prior art devices. [0027] The

sem conductor device 20 may further include one or nore trench silicide
| ayers 37. The trench suicide layer 37 may he utilized to electrically

connect the @A B&a1a { Mypsiﬁ@mze% up{:iﬁmetuﬁeaéar?ﬂeakwfm%4m Prif6p " of the CA
or CB layers 34, 36, an &y@w | ayer, as shown In As

such, the trgﬁ(‘;‘fﬂ“’é%luiwc(r‘%lé“ ?‘é W@kiha’\ﬁndbgﬁﬁﬁf* desenje dr “tb‘ﬁ%f“‘b‘ﬁw’t‘% CA or
CB | ayers 34typ3a and liyhe 11&t=csiu&1a§Ecaﬂﬂﬁ%ﬂ@fﬂobd‘lﬁw&@U&cﬁ&:d%@:a&ﬁhe:ﬁ h@n[ﬁfcalicﬂ 28 of
the transistqr 24, VT({;;@ trench silicide layer 37 is formed by cutting a
trench (not epara(f y nunbered) in a dielectric (not shown) to the depth
of the subst t¥42Y e agmicohiliclor deyice Ak miy by il o o aloiegieoke sitaidetayat . For

exanpl e, thezsahi qhAg sBEERIRLY HRy bpﬁtllﬁcmte@cmlcﬁfﬁ%t}nlﬁé llQ:' Sgl!ﬁgtj, 26 zﬁlg}gfal t, or
t ungst en. [00285 The trench suicide | ayer he confi guration shown in

FIG 1 has a%R&ignt horagbigid 188“%’10% ER I%zy’e”r‘ @Aa"dﬁyppﬁfﬁ thq CA dayguppor t ed
by the trenchs ssbdiiarte 1| ay®eh, 34 vanrd sinas 1aynel ig hdwithcabawter40e it Clhe CB

| ayer 36 of FlI 1 t 70 pnin. The | ayer 34 and CB

| ayer 36 of EI% fayery §4S 3@3513#%%%%%03?/ MO g‘i](él ﬁéenrg?'ﬂg O’\Ai,fl%/th"“F @¥5dct to the
substrate 22The|=mﬂt31hsh¢r@)¥ eyer &3 II:@F’I“@GWS@&ITI&,Iameﬁfplﬁ(notlsep‘b-hey @Anland) BB | ayers
34, 36 of t h@el'eétl id BJ@B\%@ & ﬂ?é%%:ﬁr@f‘&lé SL%Qla%qZ %tfﬁﬁg tlmre%ch% \pﬂﬁ ga?? d nm above

t he substrate 22. course, d di nensi ons
silicide | ay@‘?“"?? For paanpe, It%{-’yéﬁ’w‘é%md‘éﬁﬁ Pf‘fbfeb‘?CB npeisesuciBes piglkel. W@b&!h ’F)lf er ent in
alterative emibgzdhmants dependi ng on any nunber of factors. 100291 The
sem conduct 0(00 V'I%e al i t of i ag;’ 38 to selectively
e

provi de el ectri c“ﬁégl?x’g%g %«g?v%g‘ﬁ cf’ BUER ?hO‘C'B‘W el dassyheidgohng t he
at | east one'lhmtt‘ialnml alyeetA Bger 3Asf HGchis sgneted by tHeerenh asicidBlayy4 Ha hed sposed

bet ween t he Ren 9@1%5111@@&1%{3@!Bnﬁfﬁrof§fb l%nlsdqlperﬁté} utl]?o 1% I%(E,C@ :c_lg‘yers 34,

36. The vi as are forned wever,
ot her met al s3od EP&werI6CAlIGy | e e 5/lsaéelWﬁberfrqaaptbmmyaeafpesvowemmcmbl e. The

vias 38 of ti]ZGP@l@ﬁifnhongraﬁtzanﬁ SSHRAWEFIG.N, Ele%/\ a-ndr@yff’lyés heisght arfinabout 60 nm
100301 In a fi i ment, as shown i t he sem conduct or devi ce

20 incl udes ¢ 1&*"’?1813%}?? " FREE HE L o %"é %erﬂbﬁé}a'ﬁé%d?{&w%wg Paghéy 24b.
The seni condandtdorengd@wio€ ere BOnch nidticdieg:r a7, GA (t/ay@m 33danand B 1GBr Bayey be36. The

CA Tayer 3% difih BCHELERI Ko GONNGELAE G AY ol PR of the source 26a or

the drain 28a o fir transis 36 is electrically
connect ed t ol %! | ébﬁsﬁe“m?éd@fm Ihicegt wey BOIGH a el tlbr aﬁsrﬁ‘sﬁfbrffs sedettyely24b.

Dependl Ng ONubA@ dRABfiitdl ‘éwn@&mﬁ%nﬁ!\a}c@rﬁiﬁu& eR.or ENG, 9@314,%%&1 ROTBY: RE metal

electricall yaﬁe??.p ?\gtsﬁz one 01bch v1as%8 m’iy be gjtosec% bgfl;(\)hfee?lfthe at least one metal fayer 33,
and one of the CA or CB layers 34, 36. The vias 38 are formed primarily of a metal, such as
copper. However, other metals or electrically conductive materials may aiso be suitable. The
vias 38 of the configuration shown in FIG. 1 have a height of about 60 nm.
{6030] In a first embodiment, as shown in FIG. 4, the semiconductor device 20 includes at
least a first transistor 24a and a second transistor 24b. The semiconductor device 20 includes
a CA layer 34 and a CB layer 36. The CA layer 34 is electrically connected 1o at least one of
the source 26a or the drain 28a of the first transistor 24a. A CB layer 36 is clectrically
connected to at least onc of the gates 30 of the transistors 24a, 24b. Depending on the

particular application, the CB layer 36 may be electrically connected to both of the gates 30 of
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the transistors 24a, 24b. The first and CB | ayers 34, 36 are also
electrically connected to one another. 100311 In the first enbodi nent, the
CA | ayer 34 extends between a first end 40 and a second end 42. The CB

| ayer 36 is disposed generally at a center 44 of the CA |ayer 34 between
the ends 40, 42. Mre specifically, an end 46 of the CB layer 36 is

di sposed generally at the center 44 of the CA layer 34. As such, when

vi ewed from above, the first and CB |l ayers 34, 36 forma long 'T' shape.
100321 A second enbodi ment of the sem conductor device 20, is substantially
simlar to the first enbodi nent, but further includes a trench silicide
layer 3,7 dis H]Q%I%QSISQ)?SI m,%btﬂﬁ ﬁ%ailndadlﬁ fay(§§134a56 Leasd c]&nQalgj cohfi€ePRURCE 26 or
the drain 28 of the first transistor 24a. Such an arrangenent can be seen
with referené®igain to FIG | . 100331 In a third enbodi nent, as shown in
FIG 5, the s@gijcanductof crtipVives, 20 dAehudasesxrhdsl Restn b et fehd 86 afaransi st or

24a and the second trapsi r 24b. The sem conductor device .20 in¢ludes a
first CA Iayéfmﬁﬁﬁdéﬁdﬂﬁ(éggwgiéﬂsggwm$ﬁ%m?ﬂgéqEtﬁ@?b%%?ﬂéﬁg%ﬂaCI94

el ectrical | yboonmebt edist40. 41 NMaaspectingdlyohn thleds ollthe B2Bacroit s igpdedi n 28a
of the first [IaNSktQbnaddor FOEAGRLAYRL 30 whsh BLREEbhCALLYnEARRESt €d tO
at | east oneg%%@t%g%ggﬁgéﬁgayﬁggogﬁgf thewtféﬁs}stor§ £4a,e%ib. Dependi ng
on the parti E8llzersdppPicarios, MshweCB | ayer 36 may be electrically
connect ed todueih OfccdRemgatiest 3R seBRbn@bwtd@cd F0aRSIShAREy ddaar 2#b. The

first and CB_| ayer re_al so el ectrj.call nected to qgne, anot her.
R TRE TIFE R E0 A WG 0o iRn AT ayer 34

Jlayers 34, 36 are.
100341 I'n ¢ h&™ Hrvdingi 53 i inc
expends betmﬁﬂmﬁﬂhehﬁﬁmmhoémds@ﬂaayﬁmﬁhemsmd@ndﬂeﬂﬂﬂ4@nﬂﬁbwmvehwlmn t he
third enbOdlgﬁﬂ%ﬁ“&?%&g%w%gxﬁﬂe%ka%g%kﬁggiqd adj acent one of the ends 40,

42. As such, \ rom above, "t he rst and CB layers 34, 36 forma
| ong shape. TH&3Il dng thifl embadiagié aphophér K T dreerbiouiivrtitodse 28 rsi et CB | ayer
36 Ej o be di Sli)égs“‘{e{ﬁje ﬁl@tairrﬁsi&%giﬁaaanaeﬁegﬁsbn@éh-ahﬁsy&rz4ﬁ&1kqelpro§mea&l- %ie@n% Ioggll
conductivity between the Layer nd the seco layer 48. 1(

Ref erring to“PF%%f‘@“bﬁﬁ’%?‘3*¥8HﬁiﬁBSWﬁbé?ngﬁﬂg%?9}%@m§gﬁf%8%ﬁﬂ@&br devi ce
20 i ncl udes aokdigltio dn@nhsalic sBdiag 26a osthe dnai 284 alinisd BitamnsRdi 24aafiick @B t hi r d
transi stor 24c for. . trate : N$ St St2 4 AL 84,01 SpPosed
sequentiallyfl ?6%{{%%“%@Pé?ﬁ?$§%§?éﬁ%§°§%§W%ﬂ§§%5ﬂ“?%Eh?ﬁiFﬁsfgangfstor

24c. The devité¢ie DRending of the phibeular prsllicatien, hefGlerds 3¢ manbs decgicaRawnigiiet ei n t he

transistors 24, & i SROSEH 3eLQUENEInGLibY 244, 0. e rifd 8 1CH haRSI4sidL.: 242
through the fourth transistor 24(1. 10036] A first CB |ayer 36a is

el ectrical | y 2eoflff@iparopyethie °gate"8oa of the first transistor 24a and a
second CB | ayms4]360 theshi@legosduh@d likythe onnesdbétetiohd trelagatie «:36ds @fweene third
transistor the first end 40 and the second end 42, However, in the third embodiment, the CB layer 36 is
disposed adjacent one of the ends 40, 42. As such, when viewed from above, the first and CB
layers 34, 36 form a long ‘L.” shape. The long ‘L.° shape of the third embodiment allows the
CB layer 36 to be disposed apart from a second CA layer 48 to prevent electrical conductivity
between the CB layer 36 and the second CA layer 48.

[0035] Referring to FIGS. 6 and 7, a fourth embodiment of the semiconductor device 20
includes a first transistor 24a, a second transistor 24b, and a third transistor 24¢ formed on the
substrate 22. The transistors 24 are disposed sequentially from the first transistor 24a through
the third transistor 24¢, The device 20 may further include a fourth transistor 24d wherein the
transistors 24 are disposed sequentially from the first transistor 24a through the fourth
transistor 24d.

[0036] A first CB layer 36a is clectrically connected to the gate 30a of the first transistor

24a and a second CB layer 36b is electrically connecied to the gate 30¢ of the third transistor

6



24c. A CA layer 34 electrically connects the first CB | ayer 36a and the
second CB | ayer 366 to one another. As such, the gate 30 of the first

transi stor 24a and the gate 30c of the third transistor 24c are

el ectrically connected to one another through the CB | ayers 36a, 366 and
the CA layer 34. 100371 The CA layer 34 is electrically insulated fromthe
gate 306 of the second transistor 246. As such, the CA layer 34 fornms a
"bridge" or a "junper" over the gate 306 of the second transistor 246. One
or nore insulating |layers 44 may be sandw ched between the CA | ayer 34 and
the gate 30 of the second transistor 246. The one or nore insulating |ayers

44 may al so bg. %QT}QM&B@Glc&ﬁ?&m@@dlnécﬂ%e%ﬂc%\/f‘%ﬁel ﬂ‘?{@& tsé.&glﬁ§dﬂ?§d &%gl?CB | ay

10038] EEpendln% particul ar | ogic el enent nee e se

366 may al so'b¥ é‘P%‘%ff r/‘rsc%tfh PRl of B iy rphisogiacnd thesplc Bheof bt

transi stor 2dehsisiorizdches cmnallyt fendcld koayhe nadikr 1RYgR S THORy R &l JdhGad | Y
connected to %EA[easiione of the source 26 or the drain 28 of one of the
transi stors 5 24c. As is shown in FIGS. 6 and 7, the CA | ayer 34
and the CB Iﬁwéﬂs1®A§A1&&6&bm@hdnswmsedMabbweﬂmmaegaiesm&@amﬁumheml
transistors 24248 ,um?c%myczéai rofhd e bﬂ@%p@:clt“ LL%B NGer BURSE 56 & 18 %econd 00391 I

a fifth enbodi nent, the sem conductor device ncl udes "a sem conduct or
substrate ZZUﬁFF%‘%wf?$§¥“PFEW@P%%dW@24é“3hHCﬁﬂ@@@@ﬁéﬁWWaﬁ§K§%@ﬂﬂ2%6

di sposed on blhiehcsgzlbsb bﬁﬂa@seaﬂm ti@Ssistoh B4bS ek thdde ﬁhﬁilm%ldye‘r\s 44 hstasCB | ayer
36a is electri of the first transi stor 24a

conn d to ate 30
and a second™ 1§¥ggw g 3%%éérﬁ§% IR ddthect ed to the gate 3% of the
second transﬂ@ﬁﬂrE@#@dmﬂpimﬁmayewuB%wekm@nd&ﬁb@Mgh&mdcnabhwﬁbahwaan a first
end 40 and a |l ect I
connected t Obc,sﬁ&m%%ly%g]g]cégd toﬂagzatg hé §ftth g !h?)%ﬁ%lsto‘?‘@?d 'I‘j 8}%1 11%096’1, %%&1 | a er 34.
The second Cﬁ“PﬁV@PbS@G”W@“bV@@FPﬁ&&FPV“@Gﬁﬁéﬁﬁ@wmﬂé0tﬁe¢@A2BaV@P084
adj acent t hemseeontdend 43, ofc. hhe s@Awl ﬁMQGS %andl'?OQécaA the MaheudQa of the
first tran5|ator&§4%‘ext nds ug‘% udlng ¥ art of a first linear strip
3la and the ¢at¢ ﬁ?m?e "t s ST ot O “ﬁﬁﬁuﬁi?ﬁnaﬂ’Fﬁh@?kﬁ@]nally as
part of a secend i thagdsagt2ei p 316. The first and second strips 3la, 316 are
general ly pa el n er fromone anot her. The CA
layer 34 is Qg%!lér én %%{%e(?“@ﬁg%gu theanuc%Ptﬁgtglf Idé}g ; Zté]nldcluce (s: Oansdﬂnégn(fuatmer s 36a,
366. As suchsubiie Z@SA’“Ih&féﬁf tigupisgox Rdnad ageaned mnsigtopBibalispeded piothe hlé)ststter i ps 3la,

316 and is dispasedaheh ween. A R b R 3623d Blectdhfy cARERE D tncgéa}é 304 QIQhGCA | ayer
34 and the QB | a ers ?6a 366 coIIectlveIé forma zig-zag ener al

S- shape when'V' %39 Hddisetad O dryaeb C%@ﬁ?éBﬂBﬂ&%%ﬂWd@Wﬁ poi2ly of the
fifth enbodi wwent stk Akl e CAl gl adextandt M1g1dadﬁ1ﬁia/n1$ﬂl\ﬁdcﬁ)ﬁ fddenMda f ourth
transi stor e-30 third transis ext.ends

| ongi t udi nazﬁlég[mg. -ngpélzg‘?‘fﬁc fi 1§t (EB ?’1?61 3%? is clectncallé fonnec’tc Flto ﬁlé(’ % aéel 338 &gjgcfcmt he
fourth trans@%f@%mQﬁﬂo%&?@hd@mﬁﬁngﬁﬁﬁﬂmﬁﬁBUy@é@hmaﬁ@mwﬂbﬂhmm&etmmh:strlp

31b. A gap 3@\%?@%&@&J&%mﬁlﬂ%c%é&cl%@@ﬁﬁ’éuﬁhgmfshrSt transistor 24a fromthe
gate 30c of t%ﬁ* Sh{ transi stor 24e and ate 30 of the second
r

transistor 24 FfreS 0y attae @“b?$?%@4f8%?@%#%@%&%?%@b?“?ﬁa“”h§m§uch t he
gates 30 of %hEMth$Um@mﬁSBEQOnﬂs&hﬁﬂﬁ&@h&fS%Zﬂ@nmaé%n&hﬁﬂﬁaiﬁﬁr&Qrner from
one anot her t.h Ba.exte 0SS > gap. 100421 In a
si xth enbodf%gﬂgﬁnﬂpm” §1§Am ?%$ G GEONR m%zﬁig@h&ﬁcfﬁwmgégWﬁgiﬁﬂwlncludes
a sen conducteher glubg)@qcé@m: t’leannt*» hncghef. The €A tayaridiisgeorralB4arpanitbuar seeond

transi stor 2114@ 2 §BgReS PR NG, I%%bﬁg LR, th?@f\ Iayg%ﬁtg:%tm? ;Dl%%ﬁail])’/ ggmlef{o t he

transi stors 24a, 24b_extend |ongitudinally and genera to one
anot her . Théh?$W§?“bépﬁm§G£“W§m pRLYEH hasiipaiie. 3 é“WFW§YFWFﬁé§Wm§HrIp 3la
and t he secomdugaﬂema9b3m$3mﬂﬁmaﬂva§ﬁw@ﬁﬁm§ﬂm3£gamﬂn}B@&@E“ﬁ&{hamﬁlb A
single CB | ayer, 36 is el ectrically connected to both of the gates 30 of the
first and secong {7 ansi stors 24a, 24b. The gates 30a, 30b of the
transi st ors |00l ?Mbwmawkmopi@Emdﬂﬁeﬁ$¢yﬁmdpamemmtm@emammmhameqA&dsuch t he
S:‘Blal agi[) 36 tld%s@ﬁ 28 gddga o §Q§g1%1 Etgl ?la@gartg k(féadf e 139&‘%}%%10?%%&&%”5' stors
7



100431 Specifically, as showmn in FIG 9, the device 20 includes a third
transistor 24c and a fourth transistor 24d. The gate 30c of the third
transi stor 24c extends longitudinally as part of the first strip 3la and
the gate 30d of the fourth transistor 24d extends longitudinally as part of
the second strip 31b. A first gap 32a separates the gate 30a of the first
transistor 24a fromthe gate 30c of the third transistor 24c. A second gap
32b separates the gate 30b of the second transistor 24b fromthe gate 30d
of the fourth transistor 24d. The gaps 32a, 32b of the sixth enbodi nent are
not aligned with one another. 100441 Referring to FIGS. 2 and 10, the

sem conduct or, ansi st or
24a and a seggﬁlu?ﬁﬁné}eﬁﬂﬁqg§ﬁ ?%ﬁggggg%q'g??%?%ggﬂMg%ﬁ”gydgfgﬁgéécalIy
connect s the0§9m$é@@BG@ﬂbﬁmmhédeamﬁmQSapéﬂ’ﬂh@ﬂﬁ?ﬁ%@“@%ﬁﬁ%ﬁéﬁepfﬁﬂa to the

source 26b ofyd BEsBlohdd 1RBNOfatd 38 oS BE MM nhilsARS 1RO thddhe 30386 bisal 1 Y,
FIG 10 shows the first transisto e second

ei n
transistor 24B"S5& AP B mb“??ﬁ%3$ﬁ¥hhﬁﬂq1W%Pﬂgﬁg ﬁgFﬁ H&H%ﬂﬁﬁﬁcgﬁﬁ %58b of
t he transi st afidsc2dd,radborarda, Blbeet siccadrhey fioanneatoedr 400 tion e aMokeBd vi a t he
trench silici er .37 00451 The gate 30a of the first transistor 24a
and the gateeq§g3%¥%fhééggéond transi stor 24b are fornmed froma conmon
| i near strip|®@#2] Ag asixdtrembpfisenats ekov®@0m F1(B 9 tbsctemirdnduptpiedsr ey 2inglrdes espect to

one anot her. s'mrmamhtrm@mtbmé 126k dlgwms%?uasm&ih%ra&mqns@;fb; ONLdisbie opf the
gates 30a, 30b. That is he trench licide | ayer 37 does ngt Cross over

the gates 304w %P?B‘“Bllztﬂﬁ g Ghmitn 39k ﬁfe%i? traisisiols Zéi hicrersepsrdigtledd i cal 1y
connecti ng t@awGM@bﬂﬂm&BamM&&meﬂwﬁhﬂ5&6an5$&hﬁﬁ&s&ﬂaﬁﬂﬁ%ﬂhmmsabdlanother

way, the tr encch he e.ecm Ifgt%.'l';{llbax?mmg’ a‘; e of%cgond% (i)1$s§td%a31bpfq sdi:i?%gqu%i 6 is formed

by the li nears 1S arran uce scan
scan-D fli p- ﬁh@p@ﬂymhemwﬁ3mhﬁhﬁ@ﬁs@aﬂ3¢ﬁm¢q%ﬁﬁwagmﬁaWém@Hﬂé@Gébdharea when

conpared to %Etlasofﬂaafoi) oHBY b5 RBors Hia (QQU[n%ﬁnottlJQ@né%{l A mmmm hetilized
in producing |ogic devices other than the scan s will be

real i zed byt a@k?q foutt 47 o Ehapg P c‘@ﬂb@ﬂb&@ﬂﬂ%"%w%ﬂag‘@t%‘ﬁb devi ce 20 of
t he seventh ¢mhﬂdlmﬁﬂﬁwﬂﬂ%sahﬁﬁuiﬂ6lmdﬁu&vﬁéngh@mﬁtd&ddﬁﬁﬂﬁ&chk@ﬁ@ﬁ shown)

electrically connec 24Db.
By utilizing f(a,nh uanslstm 2<Id ed: %1 c 3 %%ftth lpnd {1ans1901(}4c %xéeélfis IO%flél?fﬁlé as palzlt ext end

over the entmﬁdhmﬁ@pﬁlmhmﬂhamgéﬂési@@&mnB@memWédmwgkﬁéﬁgﬁMe@@cﬁmmm

breakdown betypge EECBJZ‘]esqurﬁB'C/hﬁéﬂ dab 8208 ﬁé’-ﬁﬁc g%?e 3@%‘%541@1 sxgﬁks%%l 3040300 1S
reduced. 100471 Wil | east ‘'one exenp nbodi ment been presented

in the foregdicrigicd® %ﬁﬂle@al ddagsar pts: Hricopd $f‘lﬁé2‘i HOBHE Ueprpate 3Pb aHefreedhe

appreci at ed t@atsior 28288m MR BoDSr VAol k@A Sorel Sthe ghids 334)0mb 6 :Bd Sah be
appreciated th Hithe ﬁ "8&%” enbodi nent or exenplary enbodi nents are only
exanpl es, and AFEHHYC PREBRECE R GCFIMYE the scope, applicability, or

confi gurati oneaf] theeriimpvte itGSoR andnl taty savagondiRat freice 2¢ hisr seondgoibagmeret ai | ed

description \mdum,spg crvs,t%nsnm%smh' &Qmmnmmgmaub W 18R sﬁgmque@% r oad

map for inplenmenting an exenp %h diment of the invention bei ng
under st ood t l§&etricedy rc@ugctsclhtawgég 20ra§f i’&“ed*ﬁlaa%‘ pirfhe frel RO Zéﬁtoéhﬁsoé‘r"?angenent

of el ements deser ibaghit BSIABr ﬁxa&amwma@ﬁbw ma@-tﬁcw); mutlod;ewmb nrgﬁrom t he

scope of the |nvenké as set | ega
eqU| val ents. Idiéf_b r Obcmg, an n-type T"LF an 19 seconSUax sistor 94%(11)611@ ap- typc ?D’pandq}e

the raised drains 28a, 28D of the transistors 24a, 24b are electrically connected to one another
via the trench silicide layer 37.

16045]  The gate 30a of the first transistor 24a and the gate 30b of the second transistor 24b
are formed from a common linear strip 31. As such, the gates 30a, 30b extend linearly with
respect to one another, The trench silicide layer 37 is disposed on one side of the gates 30a,
30b. That is, the trench silicide Jayer 37 does not cross over the gates 30a, 30b or the common

linear strip 31 while still electrically connecting the drains 28a, 28b of the transistors 24a,

8



What is clainmed is: 1. A sem conductor device conprising. a sem conduct or

substrat e;

a first transistor

and a second transistor fornmed on said

sem conductor substrate; each of said transistors conprising a source, a

drain, and a gate; a CA layer electrically connected to at | east one
of said source or said drain of said first transistor; and a CB | ayer
electrically connected to at | east one of said gates of said transistors
and said CA | ayer. 2. A senmiconductor device as set forth in claiml
wherein said CB layer is electrically connected to both of said gates of
said transistors. 3. A sem conductor device as set forth in claim]l

wherein said 2@6\8111@)4%113?%5)3 ﬂgstl e&%ts%% 1&?‘011:3'7 feda 1§ osqupo"i’y &%ﬁ&g}g &(9
wherein said Cl3 | ayer. i s disposed at a center between ‘'said

| ayer.

&g and

said CA

by Jie e gRp SontVict Bheceewi 'ed Pas et i gipdise pogn éqam%‘hp—ﬂmer ein
said CA | ayeﬂh@r)éiu,ﬁtm@Scabéi V@&T&pﬁhafvdz E%dtl@ﬂldmﬁiﬂﬁmﬁcoﬁl@éi&ﬂfd p@i@ldalﬁdlzdlc&’mgr ein said

CB | ayer i's 9&;1358 q?c cm'm;,chlelci may be nqagcd in ploclt(t:!:mgrl]o%lsc d(c):\]::cess othgl thcaﬁ\ thc S an D flip-

flops, as will be realized by those skilled in the art,

[0046] The semiconductor device 20 of the seventh embodiment may also include a single-
sided contact (not shown) clectrically connected to each gate 38a, 30b of the transistors 24a,
24b. By utilizing a single-sided contact, i.e., a contact that does not extend over the entire
width of the gates 30a, 30b, the risk of diclectric breakdown between the trench silicide fayer
37 and the gates 30a, 30b is reduced.

[0047]  While at least one exemplary embodiment has been presented in the foregoing
detailed description of the invention, it should be appreciated that a vast number of variations
exist. It should also be appreciated that the exemplary embodiment or exemplary
embodiments are only examples, and are not intended to Jimit the scope, applicability, or
configuration of the invention in any way. Rather, the foregoing detailed description will
provide those skilled in the art with a convenient road map for implementing an exemplary
embodiment of the invention, it being understood that various changes may be made in the
function and arrangement of elements described in an exemplary embodiment without
departing from the scope of the invention as set forth in the appended claims and their legal

equivaients.



5. A sem conductor device as set forth in claim1 further conprising a
trench silicide |ayer sandw ched between said CA | ayer and said at | east
one of said source or said drain of said first transistor to electrically
connect said CA layer and said at | east one of said source or said drain of
said first transistor. 6. A sem conductor device as set forth in
claiml wherein said CA |layer and CB | ayer each conprise tungsten.

7. A sem conductor device as set forth in claiml|l wherein said CA | ayer and
Cl 3 |l ayer each conprise copper. 8,A sem conductor device as set forth in
claiml further conprising a netal IQ%,QMgisposed above said CA | ayer and
said CB layer with respect to said substrate. 9. A sem conductor device as
set forth iVl aichin®dfsurt her conprising at |east one via electrically

connecting at |east ang,Qf 3@ deGh hayggand said CB layer to said netal

| ayer . .
a semiconductor substrate;

a first transistor and a second transistor formed on said semiconductor substrate;

each of said transistors comprising a source, a drain, and a gate;

a CA layer electrically connected to at feast one of said source or said drain of said
first transistor; and

a CB layer efectrically connected to at least one of said gates of said transistors and

said CA layer.

2. A semiconducior device as set forth in claim 1 wherein said CB layer is

electrically connected to both of said gates of said transistors.

3. A semiconductor device as set forth in claim 1 wherein said CA layer
extends between a first end and a second end and wherein said CB layer is disposed at a

center between said ends of said CA layer.

4. A semiconductor device as set forth in claim | whercin said CA layer
extends between a first end and a second end and whercin said CB layer is disposed adjacent

one of said ends of said CA layer.

5. A semiconductor device as set forth in claim 1 further comprising a trench
silicide layer sandwiched between said CA layer and said at least one of said source or said
drain of said first transistor to electrically connect said CA layer and said at least one of said

source or said drain of said first transistor,

6. A semiconductor device as set forth in claim 1 wherein said CA Iayer and CI3

layer each comprise tungsten.

7. A semiconductor device as set forth in claim 1 wherein said CA layer and CB

layer each comprise copper.

i0



10. A sem conduct or devi ce conprising: a sem conductor substrate; a
first transistor, a second transistor, and a third transistor forned on
said substrate and di sposed sequentially fromsaid first transistor through
said third transistor; each of said transistors conprising a source, a
drain, and a gate; a first CB |layer electrically connected to said gate of
said first transistor; a second CI3 |layer electrically connecting said gate
of said third transistor; and a CA | ayer electrically connecting said first
CB layer and said second CB layer and electrically insulated fromsaid gate

of said second t%f ans'ASsteB[chd%lcté‘ cﬁ%@l gs Jé{jl%% Qa{ cl%%vl ﬁ:?th(g‘ Scompztmmtgqirl%c 1]' n claim
10 wherein said CA | ayer

layer disposed above sald CA layer and said CB layer with respect to said substrate.

9. A semiconductor device as set forth in claim § further comprising at least one
via electrically connecting at least one of said CA layer and said CB layer to said metal

layer.



electrically connected to one of said source or said drain of one of said
transi stors. 12. A sem conductor device as set forth in claim10
further conprising a fourth transistor conprising a source, a drain, and a
gate fornmed on said substrate wherein said transistors are di sposed
sequentially fromsaid first transistor through said fourth transistor.

13. A sem conductor device as set forth in claim12 wherein said second Cl 3
| ayer is electrically connected to said gate of said fourth transistor.

14. A sem conductor device as set forth in claim10 wherein said CA | ayer
and said CB layefs ar%mquggagqhgtg%%m,ﬁﬁg gates of said transistors with
respect to said subs rat e. 15. §emi conduct or device as set forth
in claimi14 furthemicoohprissbstrgiea netal | ayer di sposed above at | east one of

said CA | ayers angSahdlBa kYN aMidd), 1:83P8&LhGs$3bitheS UPSET Rb&ate 16.
A semi conductor device as set forth in claim15 further conprising at |east
one via el ecPf FigpgpadlyeeARtIngddut gakiaihropysad iy 13psiySast one of said at
| east one CA | ayath @ngld sais@iofsBoh@BE a sousce, a draid, dud Lga®em conduct or devi ce as

tsﬁf’]gfs?;f’]h in cl aell ﬁ?st]CQS I\Q@eiegigcltiﬁlcaﬁ)? clzognec ed lOaSXl(? &atéfjl (ﬂ%aﬁ ﬁ:lsp ta'a(n:sl?fstcl)r?yer S conprise
a second CB layer electrically connecting said gate of said third transistor; and

a CA layer elecirically connecting said first CB layer and said second CB layer and

electrically insulated from said gate of said second transistor.

11, A semiconductor device as set forth in claim 10 wherein said CA layer is

electrically connected to one of said source or said drain of one of said transistors.

12, A semiconductor device as set forth in claim 10 further comprising a fourth
transistor comprising a source, a drain, and a gate formed on said substrate wherein said

{ransistors are disposed sequentially from said first transistor through said fourth transistor.

[3. A semiconductor device as set forth in ¢laim 12 wherein said second CB

layer is electrically connected to said gate of said fourth transistor.

14, A semiconductor device as set forth in claim 10 wherein said CA layer and
said CB layers are disposed above said gafes of said transistors with respect to said

substrate.

15. A semiconductor device as set forth in claim 14 further comprising a metal
layer disposed above af least one of said CA layers and said CB layer with respect to said

substrate,

16. A semiconductor device as set forth in claim 15 further comprising at least
one via electricaily connecting said metal layer to at least one of said at least one CA layer

and said CB fayer.

17. A semiconductor device as set forth in claim 10 wherein said CA layer and

said CB layers comprise tungsten.
12



