INTEGRATED CIRCUIT STRUCTURE WITH ELECTRICAL STRAP BACKGROUND [0001]It is desirable
to reduce the size of known SRAM cells in order to reduce the overall size of integrated circuits and to
improve circuit performance. [0002]Fig. 1 is a schematic illustration of a prior art SRAM cell 10 having a
contact bar providing an electrical strap 12 between the polycrystalline gates of two transistor devices

(M1, M2) and the dralNSE&RMREPHGHRSHIT SREGIIRErW EHAdE GRREIANST RetRiction in the SRAM

cell size to be made. [0003]However, the introdgigtiGEdlRvcontact bar presents a number of
process-related issues including a smaller process window for contact etch and a more complex optical
proximity corfe@itn (OPiSespaet forrédeckittegiapbiykproaeSR ADDGAKThisrikatol eakicintpasy battause in
order to form the contact bar, a trench must be formed through an interlayer dielectric (ILD) layer
overlying thestrandistoedevicasuOriod thentpepichchag tiweioformied, a conducting material is deposited in
the trench to form the contact bar. [0005]One of the problems associated with the fabrication of SRAM

cells having $0R42h cohtact bat jshaattistibinteHh R ughidae tRédYedt Hereres e firough’ due to

contact over etch refers to the sjtuation in which an etch step, results in a portion of a layer being etched
that should Wﬁ%ﬁ'@éﬂ?&tﬂ&%a&@ 12 between the polycrystalline gates of two transistor devices (M1,

M2) and the drain of a further transistor device (M4). The contact bar allows a reduction in the
SRAM cell size to be made.

[0003] However, the introduction of the contact bar presents a number of process-related
issues including a smaller process window for contact etch and a more complex optical
proximity correction (OPC) model for the lithography process.

[0004] This is at least in part because in order to form the contact bar, a trench must be
formed through an interlayer dielectric (ILD) layer overlying the transistor devices. Once the
trench has been formed, a conducting material is deposited in the trench to form the contact bar.
[0005] One of the problems associated with the fabrication of SRAM cells having such a
contact bar is that of ‘punch through’ due to contact over etch. ‘Punch through’ due to contact
over etch refers to the situation in which an etch step results in a portion of a layer being etched
that should not have been etched.

[0006] Fig. 2 shows a cross-sectional schematic diagram of a structure 50 after an etch
process has been performed to remove a portion of ILD layer 60 thereby to expose a gate contact
element 54 and a drain contact element 56. The gate and drain contact elements 54, 56 are
formed from a metal silicide. The ILD layer may be formed from tetraethyl orthosilicate
(TEOS), borophosphosilicate glass (BPSG) or any other suitable ILD material.

[0007] As can be seen in Fig. 2, region ‘A’ (at the interface between the ILD layer 60 and a
shallow trench isolation (STI) region 51) is not provided with metal silicide. Consequently, it is

difficult to terminate the etch process in region A at the stage when both the gate contact element



[0006]Fig. 2 shows a cross-sectional schematic diagram of a structure 50 after an etch process has been
performed to remove a portion of ILD layer 60 thereby to expose a gate contact element 54 and a drain
contact element 56. The gate and drain contact elements 54, 56 are formed from a metal silicide. The ILD
layer may be formed from tetraethyl orthosilicate (TEOS), borophosphosilicate glass (BPSG) or any other
suitable ILD RfaféfidrajooorpasciareBedssen el Eeieyidniacraothe it hagwedsishe ILD layer 60
and a shallow trench isolation (STI) region 51) is not provided with metal silicide. Consequently, it is

difficult to terATRAEYHET SR 08edl MR IISHIA hitHE G & WA wonThr g dBHEEP lement 54, the

drain contact (gl ment 56 and the STI lﬁfie) |(\i)/rr1(1)?2c are Exposed W{IQ!HJ'[ etchlg%% %tulr? SL%H rtion of STI

region 58. In Ot lélrg\%or%essf”itt IS aiicult pu%g atﬁ%tﬁ%%pdurlnrgez%hoé] e hlngcprtoceé, lt%ereby

resulting in eﬁ%ﬂﬁéﬂa%fl@‘sﬂl%gi@@aﬂfrémtﬁﬁ%ﬂﬁh@_@aiﬁﬁ‘@m through is undesirable since it can result in bitline

failure. [0008]In view of the foregoing, it is desirable to provide memory cells with improved circuit

performance gabyIMAR X:000PH: RRBGH:OTfRriINgAN S iSO YR T Qd1Rathad jRsludgscaroviding a

substrate having a plurality of transistors formed thereon, the transistors having gate stack, source and
drain regionspeiMa@leatecal strap is formed and in contact with at least a portion of at least one sidewall of
the gate stack of a first transistor to provide a continuous electrical flowpath over a gate electrode of the
first transistor and the source or drain region of aS@ddhdRréansistor. [0010]In another embodiment, the
method further includes forming the electrical strap that

[0009] A method of forming an IC is provided. The method includes providing a substrate

having a plurality of transistors formed thereon, the transistors having gate stack, source and

drain regions. An electrical strap is formed and in contact with at least a portion of at least one

sidewall of the gate stack of a first transistor to provide a continuous electrical flowpath over a

gate electrode of the first transistor and the source or drain region of a second transistor.

[0010] In another embodiment, the method further includes forming the electrical strap that

comprises forming a first layer over and in contact with at least a portion of a spacer element of

at least one sidewall of the gate stack of a first transistor. The first layer extends over the gate

electrode of a first transistor and over the source or drain region of a second transistor device.

The first layer is arranged to provide a continuous electrical flowpath over the spacer element

between a gate electrode of the first transistor and the source or drain region of the second

transistor.

[0011] An IC is disclosed in one embodiment. The IC includes a substrate having a plurality

of transistors and an electrical strap. The electrical strap is over and in contact with at least a

portion of at least one of a pair of opposed sidewalls of a gate stack of a first transistor. The

electrical strap is arranged to provide a continuous electrical flowpath over the sidewall between

a gate electrode of the first transistor and a source or drain region of a second transistor.



comprises forming a first layer over and in contact with at least a portion of a spacer element of at least
one sidewall of the gate stack of a first transistor. The first layer extends over the gate electrode of a first
transistor and over the source or drain region of a second transistor device. The first layer is arranged to
provide a continuous electrical flowpath over the spacer element between a gate electrode of the first
transistor anddH@kourbeaBetlearmagise e tacsauyraltiansstdedjobherprmaey iscligtydetian one
embodiment. The IC includes a substrate having)[ra plurality of transistors and an electrical strap. The

electrical straP e Ve DS IH LS AL E WRACL AR T s erat 9B 48 8hisast PP &IFUFGH B4R sidewalls
of a gate stac[lﬁnofla first r?nsistor.lThef.elf?ctrica% s(gza is arr nged tt.o provid cocrlltf' uous electrical
flowpath over S& Siaeian betwerr Saaglarfege Sctrdde of the Hirst ransistor %ﬁcﬁﬁl 4 'source or dran region of a

second transitgr. 40P}l APOHE LMBAAINERt A MENGI EEN RRIQUAEH.1 P Moy el includes a

plurality of transistors interconnected to form the memory cell and at least one electrical strap. The

electrical strapgeupiesi it date A aifiGHERBRIRIG6ILAFES SO RGLAIN diffusion region of the first
transistor. The electrical strap contacts top and at least a sidewall of the first gate adjacent to the first

source/drain @idfiagion regiemed thel figbiransisiRieDR I e mesapiyree il iayaethisdistlesedtin one
embodiment. The memory cell layout includes a substrate defined with first and second active regions.
The layout intitdés a plbsality kst drain Sistorslisethedirsi acttgenegitie dmcha jplelralityagisationd
transistors in the second active region. The layout further includes at least one electrical strap. The
electrical straj} Gotuprsisgaie Bedhet aftite figgepisbephistrardistorns Hrvigpsisdiereeserdin diffusion
region, wherein the electrical strap contacts top and at least a sidewall of the gate adjacent to the
source/drain HURTBR YRt (BYRHiEH e igskedss eﬁﬁabﬂ?%m}%éwa@%%@r&& > along with

advantages and features of the present invention herein disclosed, will become arent through
oference to TTGNOFING B odbr A e AR TSR e B i PR R IS588s nderstood

tha.t the featuvr;%grgfnt[h% various embodiment dengrzig d Fere'g ar mu u%g exclusive and can exist in
various combinations and permutaﬁons.aé%f%q:ab %E?S ﬁﬂé)KY glgr}‘?[ffl":g?.'g‘?? i%fﬁ\ll%g 015]In the
drawings, Iikgﬁ@y@gﬁp&ﬁg{gﬁtg@&%%[%@geéa@ H‘@oﬁﬁ‘fé@ parts throughout
[0014] These and other objects, along with advantages and features of the present invention
herein disclosed, will become apparent through reference to the following description and the
accompanying drawings. Furthermore, it is to be understood that the features of the various
embodiments described herein are not mutually exclusive and can exist in various combinations
and permutations.
BRIEF DESCRIPTION OF THE DRAWINGS
[0015] In the drawings, like reference characters generally refer to the same parts throughout
the different views. Also, the drawings are not necessarily to scale, emphasis instead generally
being placed upon illustrating the principles of the invention. In the following description,
various embodiments of the present invention are described with reference to the following
drawings, in which:
[0016] Fig. 1 is a schematic illustration of a known static random access memory (SRAM)

cell;



the different views. Also, the drawings are not necessarily to scale, emphasis instead generally being
placed upon illustrating the principles of the invention. In the following description, various embodiments
of the present invention are described with reference to the following drawings, in which: [0016]Fig. 1 is a
schematic illustration of a known static random access memory (SRAM) cell; [0017]Fig. 2 is a schematic
illustration of @Mrbr arfi@rddturechsmade Husirgienpiocraer ortrabicasigrasramreaPoersiFig. 3 is a
schematic |IIustrat|on of a portion of a SRAM cell showing the position of an opening formed in a resist
layer prior to'4 ’é g &5 remove sidewall spacer elements; [0019]F|g 4 is a schematic

illustration of ctu&g befor re fs ac rele['nentP ovaI o he > spacer elements;
ma 1C 1 %6% 10N, of & et OWll’l ]t (f
and (c) after orm tlon of a silicide | ayer,; °a schema ustration o ast cture formed

during fabricgfion gt 2 RRAM ffﬂ'x@ﬁ?ﬂ@é}%%ﬂa 91%*? gh‘gS{HcQIsttberé?ﬁ’o‘?!%tk?&\%gﬂ\é‘w&r(a) a plan view

and (b) a cross-sectional view of the structure; [0021]Fi Is a schematic illustration of a structure
formed duringifghfigation of a SRAM

[0019] Fig. 4 is a schematic illustration of a structure (a) before removal of spacer elements;
(b) after removal of the spacer elements; and (c) after formation of a silicide layer;
[0020] Fig. 5 is a schematic illustration of a structure formed during fabrication of a SRAM
cell according to an embodiment of the invention showing (a) a plan view and (b) a cross-
sectional view of the structure;
[0021] Fig. 6 is a schematic illustration of a structure formed during fabrication of a SRAM
cell according to an embodiment of the invention showing (a) a plan view and (b) a cross-
sectional view of the structure;
[0022] Figs. 7 to 12 show structures formed during a process of fabricating a SRAM cell
according to an embodiment of the invention;
[0023] Fig. 13 shows an alternative embodiment of a SRAM cell;
[0024] Fig. 14 shows a top view of a layout of an embodiment of a memory cell; and
[0025] Fig. 15 shows an embodiment of a layout of a memory array.

DETAILED DESCRIPTION
[0026] Fig. 3 is a schematic illustration of a portion of a SRAM cell. In the structure of Fig.
3, a layer of resist material has been applied to the surface of the structure and windows 110
formed in the layer of resist to expose regions 112 of the structure underlying the layer of resist
material.
[0027] Fig. 4(a) is a cross-sectional schematic illustration of a portion of a region exposed by

forming the window 110 in the resist.



cell according to an embodiment of the invention showing (a) a plan view and (b) a cross-sectional view of
the structure; [0022]Figs. 7 to 12 show structures formed during a process of fabricating a SRAM cell
according to an embodiment of the invention; [0023]Fig. 13 shows an alternative embodiment of a SRAM
cell; [0024]Fig. 14 shows a top view of a layout of an embodiment of a memory cell; and [0025]Fig. 15
shows an emB8#nentiofea Reyrser 814 heeiieiy s a0 DETARLEL BESCHIPTIOROUZBIERY 1S is a
schematic illustration of a portion of a SRAM cell. In the structure of Fig. 3, a layer of resist material has

been applied t5"ig QifACHPIHY S ERIFE SR IREBWS 1A T ISP Rt RO WY 68186 P8 dxpose
regions 112 of the, stuicture pndedying e layes of resist material, 00371FiG. 466) s a gjggs-sectional
; 5 a7gs

schematic illdStration of & portion of a region expose orming the window e resist. [0028]It

can be seen WPG SEW&&%%%%Q%S&E%% alg%%ﬁ%ﬁ%%%sTﬁe%%%@ﬁksﬂ%ﬂ%n Fig. 5, the

gate stack 120 is formed over a portion of the substrate that comprises an active region 114 only.
[0030] The gate stack 120 has a gate electrode 121. According to the first embodiment, the
gate electrode is formed from polycrystalline silicon. Other materials are also useful for forming
the gate electrode.

[0031] Fig. 4(b) shows the structure of Fig. 4(a) following a process of removing the spacer
elements 124 from opposed sidewalls of the gate stack 120. Following the process of removal of
the spacer elements 124, polycrystalline silicon sidewalls of the gate electrode 121 are exposed.
[0032] Fig. 4(c) shows the structure of Fig. 4(b) following a process of forming a layer of
metal silicide over the gate stack 120 and drain region 122. Metal silicide is formed by coating
the gate stack 120 and drain region 122 with metal, followed by the step of heating the structure
to form metal silicide.

[0033] In one embodiment the metal is cobalt and the metal silicide is cobalt disilicide.
Other metals are also useful. Other silicides are also useful. For example, in some
embodiments, deposition of nickel followed by heating to form nickel silicide (NiSi) is also
useful.

[0034] Fig. 5(a) shows a plan view, and Fig. 5(b) a corresponding cross-sectional view along
line X-X of a structure in which a gate stack 120 is formed over a region of active material 114
such that a portion of each of a pair of opposed sidewalls 120a, 120b of the gate stack overlie the
active region 114.

[0035] Fig. 6(a) shows a plan view, and Fig. 6(b) a corresponding cross-sectional view along

line X-X of a structure according to a further embodiment of the invention in which a gate stack



formed over a portion of the substrate that comprises a shallow trench isolation region 112 and an active
region 114. Spacer elements 124 are provided on sidewalls of the gate stack 120. [0029]In some
embodiments of the invention such as the embodiment shown in Fig. 5, the gate stack 120 is formed over
a portion of the substrate that comprises an active region 114 only. [0030]The gate stack 120 has a gate
electrode 1222AEcorafg QrtHe fiesyermsistirlénndid yatosIdEdoud BYcHRREHMMOPBRICHPSAlline silicon.
Other materials are alsq useful for forming the gate electrode. [0031]Fig. éléb) shows the structure of Fig.

4(a) following OBPOESE Bl Gt HRe G P ST 1 o2 b BRI S SIEVRIL B the gate stack

120. Followingdtheﬁ)% ess 0 .relg[lg[\)/al of tg? spacer elements 124, polycrystalline silicon sidewalls of the

gate electrode 121 aré é‘)g)ﬁlgrs[lee . ?5}&? } Z%(C) shows the structure of Fig. 4(b) following a process of

forming a laygjpghmeta); silicide QVer 106 SRle Siask AR ARG RIALR 1 8gIaB.Le2: MElR] sifcide is formed by

coating the gate stack 120 and drain region 122 with metal, followed by the step of heating the structure

to form metal, siigigle; (993 3B LABSMIAiMEBL IR Melrl iscabrltRhthgmetat siligide. s sebalt

disilicide. Other metals are also useful. Other silicides are also useful. For example, in some
embodimentsotiepositian ehmcialibdipredeby heatin gt fmosRickat sieida INIB rissalsmus fid.

[0034]Fig. 5(a) shows a plan view, and Fig. 5(b) a corresponding cross-sectional view along
7. Each of the devices has doped source and drain regions, respectively. By way of example,
the source and drain regions of device 115D are indicated by reference signs 151 and 152,
respectively.
[0037] In the case of the device 115D, being a P-type MOSFET (PFET) device, the source
and drain regions are P+ doped regions of an N-type well region 116. Device 115A is also a P-
type MOSFET, whilst devices 115B and 115C are N-type MOSFET devices.
[0038] MOSFET devices 115D and 115E of Fig. 7 correspond respectively to the two
MOSFET devices illustrated schematically in the prior art structure of Fig. 2. In the structure of
Fig. 7 a silicide block layer 131 is present over MOSFET device 115A, however the block layer
is not present over devices 115B to 115E. In some embodiments of the invention, the silicide
block layer is initially provided over each of the devices 115A to 115E, the block layer over
devices 115B to 115E being removed by a process of etching using a photoresist mask.
[0039] Fig. 8 shows the structure of Fig. 7 following a process of forming a layer of
photoresist 140 over the structure. According to the invention, the layer of photoresist is a layer
of polymethylmethacrylate (PMMA). Other layers of photoresist are also useful.
[0040] Fig. 9 shows the structure of Fig. 8 following a process of forming a window 142 in

the layer of photoresist 140. Forming the window 142 exposes a region corresponding to that

labelled 12 in Fig. 1, where NFET device 115E is located.



line X-X of a structure in which a gate stack 120 is formed over a region of active material 114 such that a
portion of each of a pair of opposed sidewalls 120a, 120b of the gate stack overlie the active region 114.
[0035]Fig. 6(a) shows a plan view, and Fig. 6(b) a corresponding cross-sectional view along line X-X of a
structure according to a further embodiment of the invention in which a gate stack 220 is formed over an
active region[944l hnd Eatlvsigisihe progise R iminsshson sdn & AUl ersppesetaldedalls 220b of the
gate stack 220 overlies active region 214 whilst the other sidewall 220a overlies STI region 212.

[0036]Fig. 7 R BEIEOSS RN QHEArSHE AR lh B RosHesh Y e AN LRI BEs¥iRd BFan

embodiment of the invention. In structure shown, spacer.elements have been formed.on sidewalls of
VOSITT bR TS LS RO T HE LS T T CPaih Tt T BATSF e HEUGRS s coped
source and diqin, (RO NF FESREGHY SN2 @XEWS%X ShexnRlG: Hie SaMIGR BRREIAD f89iqRp.of device 115D

are indicated by reference signs 151 and 152, respectively. [0037]In the casé of the device 115D, being a

P-type MOSI{ EstRftaiPrenics ihReseures ARgtdransaaians & e staderedliagions-aian Mhdype well
region 116. Device 115A is also a P-type MOSPLT, whilst devices 115B and 115C are N-type MOSFET

devices. [0038}M@ SbittOwitices kibbhapebibl&istaf4big. 7 correspond respectively to the two MOSITT
devices illustrated schematically in the prior art structure of Fig. 2. In the structure of Fig. 7 a silicide block
layer 131 is pf8d2ht ovég MOSBIOWs deigechirtdAf Figweidothadioglkdeyssrfis=mol preSentlowevtievices 1158
to 115E. In some embodiments of the invention, the silicide block layer is initially provided over each of
the devices PIoR®5131 B, the block layer over devices 115B to 115E being removed by a process of

etching using a photoresist mask. . . _
g[00 3] Fig. 11 shows the structure of Fig. 10 following a process of forming a layer of metal

150 over the structure.

[0044] In one embodiment of the invention, the layer of metal 150 is a layer of cobalt. Other
metals are also useful. In some embodiments of the invention, the layer of metal 150 is a layer
of nickel.

[0045] Fig. 12 shows the structure of Fig. 11 following a process of transforming portions of
the layer of metal 150 to form metal silicide. Metal silicide is thereby formed over the gate
stacks 120 of each of the MOSFET devices 115B — 115E to form a gate contact 155 to each
respective device. Metal silicide is also formed over the source and drain regions 151, 152 of
each device 115B to 115E, thereby forming source and drain contact elements 153, 154,
respectively. In the case of device 115E, which does not have spacer elements on a portion of
the sidewalls of the gate stack 120 in the region of the structure over which window 142 was
formed, silicide is formed over the sidewalls of the gate stack 120 thereby forming a strap
member 160 between the gate contact 155 of MOSFET 115E and drain contact 154 of MOSFET
115D. In other words, an electrical flowpath is provided by means of the metal silicide between
the gate contact 155 of MOSFET 115E and the drain contact 154 of MOSFET 115D. The

flowpath is formed substantially simultaneously with the formation of source, gate and drain



[0039]Fig. 8 shows the structure of Fig. 7 following a process of forming a layer of photoresist 140 over
the structure. According to the invention, the layer of photoresist is a layer of polymethylmethacrylate
(PMMA). Other layers of photoresist are also useful. [0040]Fig. 9 shows the structure of Fig. 8 following a
process of forming a window 142 in the layer of photoresist 140. Forming the window 142 exposes a
region correspHidiARPIIER IRt RBd 2T Eigns. rovResev TP TrisiAs dersesdasisteroseda1]Following
the process of forming the window 142, the structure is exposed to an etching process to remove spacer

elements 12496t p ﬁﬂiﬁsdfﬂ“%iﬁék%?lg"@fﬁﬁlﬁt%ﬁ%g ? @Etathld?onave_ been exposed following formation
ofthe windoyj42. Forhe puraoss,of oagficpign, Lis noted that he window 142 exposes pply @ porion

of a sidewall gate Sta ;asu portion of the spa men ormed over the

sidewalls of %8Eﬁ%éﬁaé%‘%%gﬁ-llﬁgﬁéﬁ‘sﬁf&?&@%XYfE'i‘dE??t}%é( ﬁ{eﬁbeP?695‘%%)?&%‘51914?9&?[4[:&%&0 shows the

structure of Fig. 9 following a process of removal of the layer of photoresist 140. [0043]Fig. 11 shows the

structure of Righikd fRHPYINGR AIQEESS of fATmindR laysiIRiPeiabIRMRYET 0 A8 G HIOP44]In one
embodiment of the invention, the layer of metal 150 is a layer of cobalt. Other

there is no requirement to form any more contacts through ILD layer 60 for MOSFET 115E.
[0047] It is noted that Fig. 3 indicates that each window 110 exposes two MOSFET devices,
the two devices being separated by STI region 112. Only one of these two transistors is shown
in Fig. 12 (transistor 115E).

[0048] In some embodiments of the invention, only one transistor is exposed by window
110.

[0049] Fig. 13 shows an embodiment of a SRAM cell 300. Other types of memory cells are
also useful. The SRAM cell comprises six transistors PU1, PU2, PD1, PD2, PG1 and PG2. In
one embodiment PU1 and PU2 comprises p-type transistors while the rest are n-type transistors.
Providing other configuration of transistor is also useful. PU1 and PD1 are coupled in series via
commonly coupled second terminals 312 and 322; PU2 and PD2 are coupled in series via
commonly coupled second terminals 332 and 342. First terminals 311 and 321 of PU1 and PU2
are commonly coupled to a first power supply. The first power supply, in one embodiment,
comprises Vpp. Other types of power supplies are also useful. First terminals 321 and 341 of
PD1 and PD2 are commonly coupled to a second power supply. In one embodiment, the second
power supply comprises Vss. Other types of power supplies are also useful.

[0050] A first terminal 351 of the first access transistor PG1 is coupled to a first bitline BL.1
(bitline true or BL) while a first terminal 361 of the second access transistor PG2 is coupled to a
second btiline BL2 (bitline complement or /BL). A wordline WL is coupled to the access

transistors via gate terminals 353 and 363. A second terminal 352 of the first access transistor is



metals are also useful. In some embodiments of the invention, the layer of metal 150 is a layer of nickel.
[0045]Fig. 12 shows the structure of Fig. 11 following a process of transforming portions of the layer of
metal 150 to form metal silicide. Metal silicide is thereby formed over the gate stacks 120 of each of the
MOSITT devices 115B - 115E to form a gate contact 155 to each respective device. Metal silicide is also
formed over ﬂ?@lw&%&éoa&ﬁ%faﬁheré@qewgt&mipalszfdfaélaiﬁwa@\}ieeaaqgﬁltofqrﬂéEg #eeedby Yorming source
and drain contact elements 153, 154, respectively. In the case of device 115E, which does not have
spacer eleméﬁ‘fgllﬁiﬁeénb‘Bi’%ichd#tWS SERAIA5ESt g;‘i‘@s@%?é ISERRMIEY SRS ST PR LETNRTE over
which window 142 was farmed, sjlicide is formed over. the sidewalls of the gate stack 120 thereby forming
a strap memBgrrTgbs %é VE\;/{eﬁgr'ﬁ1 I}H?%%tvé%é%lnfg%?sl%%i% OSITT 115E and drain contact 154 of MOSFET

115D. In othgpaxerds. apeleciical HowRAIRRARIAVIAR] BysMeaas e meiahsyicidsLereen the gate
contact 155 of MOSFET 115E and the drain contact 154 of MOSFET 115D. The flowpath is formed

substantially simmiéaneQusivavishihe fosmationafrsaurcad Bae and fraifeamMastsHe SAYse: gate and

drain regions, respectively, of transistor devices having exposed source, gate and drain regions exposed
to the layer ofsaetaltd 2etef0648) 2 hus Hbe stiuaideaiab kigeslet Hifferadmom ibatigbfdg watnthatike strap
member 160 (also known as a self-aligned silicide (salicide) strap member 160) replaces the contact strap
formed in ILBtayers6dafateid)b? ddindslioncs thadadizide strap member 160 has been formed there is no
requirement to form any more contacts through ILD layer 60 for MOSFET 115E. [0047]lt is noted that Fig.
3 indicates tH49&Hch wWittd dhshe@sexisnsaetwHNIOSIEEOR dégicesbadenipd davitsonesy edatated by STI
region 112. Only one of these two transistors is shown in Fig. 12 (transistor 115E). [0048]In some

embodiment§¥T tAEHTRT o S ONES a3 oMb actly iPrIdWPasd. Toows Rl sPestifvs an

embodiment Ofﬁ%?ﬁ& cell 300. Qther types of memory cells are alsg useful. The SRAM cell comprises
cix transistor B, BE 5B OB Bt LA B FiESAb LHBUmer PO AHE BUS BISrises ptype
transistors while the rest. are n-tgﬁgatterglilsistors. Pﬁ)%iglilrt]q otQu rsggrgfic%lrjr{ation of t{anailsé%&i%gllsg useful.

b -
PU1 and PDI ar ncsgsu%féécf)ﬁl series via 1(l:c())rrﬁerﬁromnI(y)/ coupled secon termmals 312°An U7 and PD2

are coupled i, SEHES \iEPRIPONN GRHRIED SRAACIFRIM AN fdm AR 3fi-EliGH terminals 311 and 321

of PU1 and PU2 are commonly coupled to a first power supply. The first power supply, in one
embodiment{gesBprisesny BiR £1bLcHRESs ShROWFSHRRIESIARE &8O ksefinipleskiguRinalsoa2l and 341

of PD1 and PD2 are commonly coupled to a second power supply. In one embodiment, the second power

supply compuisasivssU Qthiet tppes RIbh@@araadRuizsiareatsabegeficht PU1 and PU2 comprises first
type transistors and the other transistors are second type transistors. The first type transistors are
formed on a first sub-region 404 of the cell region having a doped well 488 of a second type; the
second type transistors are formed on a second sub-region 405 of the cell region having a doped
well of a first type. In one embodiment, the first type is p-type and the second type is n-type.
Providing other configuration of transistors is also useful. The doped wells can be formed using
conventional mask and implantation techniques. The different types of wells, for example, are
formed by separate mask and implant processes. Other techniques for forming the doped wells
are also useful.
[0054] The cell region comprises a plurality of diffusion rails. The diffusion rails correspond

to source/drain diffusion regions of the transistors of the cell. The diffusion rails form active

regions of the cell region. In one embodiment, first and second main rails 471a-b are provided.



[0050]A first terminal 351 of the first access transistor PG1 is coupled to a first bitline BL1 (bitline true or
BL) while a first terminal 361 of the second access transistor PG2 is coupled to a second btiline BL2
(bitline complement or /BL). A wordline WL is coupled to the access transistors via gate terminals 353 and
363. A second terminal 352 of the first access transistor is commonly coupled to the second terminals of

transistors PUheapinPH11 25 AnRoseAGaehs ST Be Alee intirsa i BeZion (helisedine atteia hatisistor is

commonly coupled to the second terminals of transistors PU2 and PD2 which forms node H. [0051]Node
G is commorRedapicticigtes B5yiding 39 Ry Ble iy BHBaKdse 1 1B MBRRPELEHRY to gates
313 and 323 ofiE’rU ande%D%élﬂl%dgvoﬁlembod ment theﬁssoypllng of Node G to gates of PU2 and PD2 and

node H to gai%as of PUT"an i§ achieved with gresmmge' strap, as indicated by dotted lines 381 and

382. [0052]F{g34) shows A foR YIS Rl IBYOHi 4029 AR MR aNE Q.8 MeiaeRy,£all 400. In one

embodiment, the memory cell comprises a SRAM cell. Other types of memory cells are also useful. The

layout compriges i eelicoten definadseR @ rubs it liReceHP St A lor ExMRiecompHges a silicon
substrate. In one embodiment, the substrate comprises a p-type lightly doped substrate. Other types of

substrates, stiehsasiBiigonwardsulated, iardadseohsaitdci0RS3heTaLoltrgiapscontainsyaeous transistors
of the cell. For example, the cell region contains PU1, PD1, PU2, PD2, PG1 and PG2. In one embodiment
PU1 and PU#hedmpnsesriilsthy pectrahsisiol srassd il ésathglddan sistersoadersécanld fypadransistors. The
first type transistors are formed on a first sub-region 404 of the cell region having a doped well 488 of a
second type;ethbodéneridthpdeltiinsistdss e ditpprsd dIn s Ereanatislibregivls- 40Bedirtheace region having
a doped well of a first type. In one embodiment, the first type is p-type and the second type is n-type.

Providing otH&PEdAfigtratdladdPikmsetnrortiss tetl e e ppadaneledbrsecritmattitsing

conventional mask and im fa tatjon techpiques. i{h @ifferent types of wells, for le, are formed by
separate maSieaH MM Bl CeA S oA o gL e N S S sern
[0054]The cell repion CRMALISES &P Pl O I ON IRLS AHG AITUAIRN JATR QUSSR e atso

useful.

[0056] Separating the rails are isolation regions. The isolation regions form inactive regions

of the cell regions. The isolation regions, for example, comprise shallow trench isolations.

Other types of isolation regions are also useful. Isolation regions also separate the cell region,

for example, from other cell regions or device regions. Isolation regions can be formed by, for

example, etching the substrate to form trenches and filling them with dielectric material. Excess

dielectric material can be removed by, for example, polishing such as chemical mechanical

polishing (CMP). Other techniques for forming the isolation regions are also useful.

[0057] First and second main gate conductors 478a-b are provided. The main gate

conductors are in the first direction. In one embodiment, the first gate conductor intersects the

full cross rails and the second partial cross rail; the second gate conductor intersects the full cross

rails and the first partial cross rail. A cross gate conductor 479 is provided in the second

direction. The cross gate conductor intersects the main rails. In one embodiment, the cross gate
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to source/drain diffusion regions of the transistors of the cell. The diffusion rails form active regions of the
cell region. In one embodiment, first and second main rails 471a-b are provided. The main rails are
disposed on the substrate along a first direction (y-direction). As shown, the main rails are parallel.
Providing non-parallel mail rails may also be useful. First ends of the mail rails can be aligned while
second endsCARS RSN 0TSSR seaRdede estd el Bro<sadailOroeoplaEaivviaberin ¢Pa&ESMd direction
(x- direction). The full crass rails couple the first and second main rails. First and second partial cross rails
475a-b are p?&/?ésé’dlﬁ?ffﬂe second direction. The first partial cross rail is coupled to the first main rail; the
second parti s rajl is.coupled to the second main rail. In one embodiment, the full cross rails are
Ciapased netIgEN e b e R T TR et e

of the first main paul WG ING-SCONLRATHA RS2 ABI S GRMRIRA IR N6 AeSAREL A dA. QIFREr

configurations of partial and full cross rails are also useful. As shown; the cross rails are parallel.

Providing noppataligh ¢iosssaisd eatspuehd pi9PRAIReRAIAIRG MG {tsIRI& deplAtia kaions. The
isolation regions form inactive regions of the cell regions. The isolation regions, for example, comprise

shallow trendvigatasionsh @herstypasebisdfatiern seginnsoareralsandseny. Blativnsagiansralzo separate
the cell region, for example, from other cell regions or device regions. Isolation regions can be formed by,
for example, etehiggetbendudstraich thddinm dreincheslandfithngthenRGitind iBECtrépanataraalbExcess
dielectric material can be removed by, for example, polishing such as chemical mechanical polishing
(CMP). OtheptedHedcuesdr 10519 e ttndcisondtiotare gibaspaceral sy exsanple[GoBiTrrserand geebnd main
gate conductors 478a-b are provided. The main gate conductors are in the first direction. In one
embodiment SHEFIEEGEEO8hductor intersects the full cross rails and the second partial cross rail; the

second gate ctor intersects the full cross rajls and the first partial cross rail. A cross gate conductor
279 1o provicl e SREGHGRALTER: Lr S G B TR e BT iH e
embodiment, t 0ss gate conductor intersects the main rails.near thejr first ends. Other configurations
o1 gace cond e S R o R SO

generally forr) ?&ﬁ%ﬁ%%ﬁfféfﬂﬁﬁ RO, GGH-r QBr%@r:nmgl?e he l?é‘é@?ﬁh%‘ﬁl QG rspnaipate

conductor with the first and second full cross rails for U1l and’PD1 while the intersections of the

second mainygaleveReHGars WitPJine first aedse e Rk el HossoAllsJetanBR ARdRPRpd he intersections
of the cross gate conductor with the first and second main rails form PG1 and PG2. Spacers can be

provided on sicleivalis ofithergrteopedduttoFer Ehenppa ks Sirfo paxanapiefuihcititataito tmati eorabn
source/drain regions.
of the main rails are located in the first sub-region and comprise the first type dopants and the
second partial and full cross rails and a portion of the main rails are located in the second sub-
region and comprise the second type dopants. In one embodiment, the first type dopants are p-
type dopants for p-type transistors and the second type dopants are n-type dopants for n-type
transistors.
[0060] Various techniques can be used to prepare the substrate with the transistors. For
example, a semiconductor substrate can be prepared with isolation regions defining the cell
region. First and second doped wells can be formed in the first and second sub-regions of the
cell region. For example, a n-type doped well is formed in the first sub-region while a p-type

doped well is formed in the second sub-region. Gate conductors can be formed in the cell region.

This includes depositing the various gate conductor layers, such as gate dielectric, gate electrode
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[0059]In one embodiment, PU1 and PU2 are located in the first sub-region of the cell region while the rest
of the transistors are located in the second sub-region of the cell region. The rails or portions of the rails in
the first sub-region comprise first type dopants in a second type doped well while the rails or portions of
the rails in the second sub-region comprises second type dopants in a first type doped well. For example,
the first partiandSaqeRlossrandhanbaté aaf Ygiaingals rairsiane 1begiéuchithetoist ¥apkrdion and
comprise the first type dopants and the second partial and full cross rails and ag)ortion of the main rails

are located iff e S2cHE BTHPAGEA YRt e eh SORTHRPI NI I8 BATRE: the dhE s M SEHSaIS, the first

l%pe dopants

type dopants are p-type dopants for p-t transistors the second type dopa re n-
o ety rad o g RS e R B R S e cammrstors

For example i SEMIGONANCIORURRIAIRGAR RS REGRRT A0 Wit eladiam fegigns.dg tniogthe cell region.

First and second doped wells can be formed in the first and second sub-regions of the cell region. For
example, a nlypesigredinalhisfarmedindbefiistisub agipnnhiigia Briypesoredwellis formed in the
second sub-region. Gate conductors can be formed in the cell region. This includes depositing the various
gate conductprstayarscsHeRuasrgata dielasiicingaiawigcindaamndsgairl capliay procesdhecubstrate and
patterning them to form the gate conductors. Mask and etch (e.g., reactive ion etch or RIE) techniques
can be employ@aitmgdiieforthie dayerstei formmgdtei sondeistorsefulghtly doped source/drain regions of the
transistors can be formed followed by sidewall spacers on the gate conductors. Heavily doped
source/drain l¥ibhs ahdorsikmedfoamethidfdersideasit ap foared Ty deupde/dFarradgions and rails (or
portions of the rails) in the first and second sub-regions can be formed using separate mask and implant
processes. OMEFBeHiiig{RISTEMRITNTRIGRIRE ek iditisideantierighs Sreearidns&dinrndestsh 6Re

embodiment, rail interconnects are formed over the rails. The rail interconnects, for example, comprise
ota! SicieE VRS SR TALSIE TH L 0SS LBP RGN COTBI-FICRe TP ATEN or o

combination tk]er.%of &N b use%to E‘qrm th§ metq,l Filiﬁilde. (%)rlhefr %oes of metals ar a(lfo usc%ul. The
S1l1cC1de. cr cS O] metals arc aIso userul.. .1 n€ metal SH1Crae mnterconnects can be I'Me .
metal silicide mterconnectg an e?ormed %y epositing a metal over the substrate an %eatmd'lt to

cause a reacﬁi%&ﬂm‘?I‘ﬁle?ﬂi%rtﬁlé%ﬁ‘s{ﬁ?é%ﬁiﬂgﬁﬁf Erestuareadied melaleands (emayed, leaving

the metal silicide interconnects over the rails. [0062]Metal silicide contacts can also be formed on the

surface of themgateisendUtidieds ah@%aPieine.c 3R el esingaataeRiactindRcarRedgmeved prior to
forming the metal layer on the substrate. The metal layer contacts the gate electrode and reacts to form

the metal silicide tikereyver. [0063]The cell includes electrical straps to provide interconnections. In one
embodiment, first and second electrical straps 482a-b are provided. As shown, the first electrical strap
interconnectdM¥@ ke coMdtahsihcglteootrtuctonlto ted dirsepantibt svoeserafl thFEstformduat@omection to the
first main rail, which is connected to a source/drain region of PU1, PD1 and PG1. The second electrical

strap intercokeBetHbeffian hainoyatehe satiter g Rendsce R YarBRPCidosy FanNe TsisrsthidY& connection

to the second main rail, which is connected to a source/drain region of PU2, PD2 and PG2.
on the substrate. The metal layer contacts the gate electrode and reacts to form the metal silicide

thereover.

[0063] The cell includes electrical straps to provide interconnections. In one embodiment,
first and second electrical straps 482a-b are provided. As shown, the first electrical strap
interconnects the second main gate conductor to the first partial cross rail. This forms a
connection to the first main rail, which is connected to a source/drain region of PU1, PD1 and
PG1. The second electrical strap interconnects the first main gate conductor to the second partial
cross rail. This forms a connection to the second main rail, which is connected to a source/drain

region of PU2, PD2 and PG2.
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[0064]The electric strap can be formed as discussed. For example, the electrical strap can be formed with
the rail interconnects. For example, prior to depositing the metal layer on the substrate, spacers and the
gate cap layer at the portion of the gate conductors where the straps are formed (strap region) are
removed. When the metal layer is deposited, it contacts the gate electrode. During processing, the metal
reacts with tH8W94le elddgslsstEr eRaEPPEGIBITe ahditrisssdbdivatsatpbrrherdcelaettivEirstrdps.

[0065]Contacts are provided to the cell. In one_ embodiment, a first contact coupled to a first power supply

is provided. PAANPE LY HLOE b BAtaNT the QiR T elish BEReERB I BKHPYST ¥hESirst power

supply, for ex le, is VDD. A,second contact couples the cell to a second power supply. The second
contac, for RN, B R S S B e S S R e beween

PD1 and PD2, Thifdang fousth sentagisarevproyded.io.couplq he calkioifirshand seegpd bitines BL1

and BL2. For example, thethird contact couples the first main rail to the BL1 and the féurth contact

couples the secORAMPRRl JR BLdnd e thirdiagkfowrh GeRiacisaIe e Grird Ahabaubiraheads of the

main rails. Locating the contacts at other parts of the cell is also useful. The contacts, for example, are
formed in a digbegctiicttanrmmiic-ceiearstthe transistors and substrate. [0066]Fig. 15 shows an
embodiment of a layout of a memory array 500. In one embodiment, the memory array comprises a
SRAM memdfpéitay. Cihertypepoividemoricarclydnarecaisd adsatult, T fiesncentanycoaplsd forafkample,
comprise a plurality of memory cells 400 interconnected to form an array of m columns by n rows (m x n).
As shown, theowrsial vy ayortsterbriSes ft Sxetaelarrivpy idechin the dfugimbsaipndistvers Riehtoe) cells are
interconnected by bitlines in the column direction and wordlines in the row direction. Other array sizes are
also useful. [BH67]OHE ENBERERL ITREMBIS el mompirseadLamastt aeplrs brisdbinerfgoad. For

example, a memory cell c hBprises main rails 471a-h, full C{os§/ rails 47%&? partial cross rails 475a-Db,

main gate coRAidtdYBRP7 A0 %979 GPBS gt BRAESMRIFD VAt ARY, EoMatrPRIvEb Wss, BLL

and BL2 are Per%‘(qic?‘éc‘?nt&@t?{‘erg&?@f%%?(ﬂépv‘?er‘e% Bl rUicabsY 2R tPas B aIs Provided o rCoOvu(Pe(;E gespective
main gate COI’]&UCtOI’S to maPn ralls. For example, the first main gate conductor Is cgupfe to first main rail

by the first elegiprahsitapidiesaP AL HALS SPNIHEN IS FOURIGH IR the fREPO A IILDY the

second electrical strap. A memory cell is configured as part of a cell pair 501. The cell pair comprises first
and second memRNHEalsA0adBIN oRe iadinenfadheigyaute addhel cells Aedrangatas mirror

images, with the main rails being coupled. [0068]The memory cells are advantageously arranged to

provide a dopeetwedl fofiatstdirtacts are located at about first ends of the main rails. Locating the contacts at
other parts of the cell is also useful. The contacts, for example, are formed in a dielectric layer
which covers the transistors and substrate.
[0066] Fig. 15 shows an embodiment of a layout of a memory array 500. In one
embodiment, the memory array comprises a SRAM memory array. Other types of memory
arrays are also useful. The memory cells, for example, comprise a plurality of memory cells 400
interconnected to form an array of m columns by n rows (m x n). As shown, the memory array
comprises an 8x6 memory array. In one embodiment, the memory cells are interconnected by
bitlines in the column direction and wordlines in the row direction. Other array sizes are also
useful.

[0067] In one embodiment, a memory cell comprises a layout as described in Fig. 14. For

example, a memory cell comprises main rails 471a-b, full cross rails 473a-b, partial cross rails
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region shared by adjacent cells of the same row and of an adjacent row. For example, the cells of the
second and third rows share an n-type doped well 588. Likewise, the cells of the first and second rows (n
=1 and 2) share a p-type doped well. Sharing of a doped well by cells of adjacent rows facilitate
convenient well implants, such as simplifying implant masks. [0069]In one embodiment, the cell layout
comprises foliFEoMtERS FEE cendusiertdr 828 2y res gamerpiuEtor4iddis Adtbdertbin gpafir e 2 %ontacts per
cell for conventional SRAM cell layouts. Furthermore, two of the four contacts are shared by cells of a cell

pair. In one enBodindtit! ABHEAFERO Y cell 92 CRRPABRRHSEEREL L BL 13478 BE PR cing the

number of contactslger cell.facilitate reductjon in cell size..g) 01]It will E)e %E reciated that in some
3 Be e, t

. to respeclive ma ate conductors [0 main rails. Xam 1rst. main e
embodiments of tHe INVERTION A Sttap memberis 6 b fofme ween a gate clectrode of one MOSFET

device and a3Quice, A0On R ARG IRGHOAR Of AR MPRR L JeHcc 00 &Hh‘gﬁt@@oﬁﬁ’&&%ﬁmed that

embodiments of the invention are not restricted to application in SRAM device structures. Rather,

embodimentgobipeiantionaig Hasivliin A ddeciRageafeericpndusiondsvics SUURHYES as
[0072]Throughout the description and claims of this specification, the words "comprise” and "contain" and

variations of e wards| feiexample wparisigraadicomprsasd Maans a1t udinagbbuh beé limited to”,
and is not intended to (and does not) exclude other moieties, additives, components, integers or steps.
[0073] Througindutiihverdeberiptions af thelailssuef this gpec icatio nmtizessmgu the endcomipalsses the plural
unless the context otherwise requires. In particular, where the indefinite article is used, the specification is
to be understsviled contemplating plurality as well as singularity, unless the context requires otherwise.

[0068] The memory cells are advantageously arranged to provide a doped well of a sub-
region shared by adjacent cells of the same row and of an adjacent row. For example, the cells
of the second and third rows share an n-type doped well 588. Likewise, the cells of the first and
second rows (n = 1 and 2) share a p-type doped well. Sharing of a doped well by cells of
adjacent rows facilitate convenient well implants, such as simplifying implant masks.

[0069] In one embodiment, the cell layout comprises four contacts per cell, one for Vss, Vpp,
BL1 and BL2. This is a reduction from 12 contacts per cell for conventional SRAM cell layouts.
Furthermore, two of the four contacts are shared by cells of a cell pair. In one embodiment,
adjacent cells of a cell pair share bitline contacts (BL1 and BL2). Reducing the number of
contacts per cell facilitate reduction in cell size.

[0070] It will be appreciated that in some embodiments of the invention a strap member is to
be formed between a gate electrode of one MOSFET device and a source and/or a drain
electrode of another MOSFET device.

[0071] It will be appreciated that embodiments of the invention are not restricted to
application in SRAM device structures. Rather, embodiments of the invention are useful in a

wide range of semiconductor device structures.
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[0074]Features, integers, characteristics, compounds, chemical moieties or groups described in
conjunction with a particular aspect, embodiment or example of the invention are to be understood to be
applicable to any other aspect, embodiment or example described herein unless incompatible therewith.
[0075]The invention may be embodied in other specific forms without departing from the spirit or essential

characteristid@4P&reof THeuBiel dhsg eibbigmnentelatmes fdre sarel e dhrsiifsd sANArsSspects
illustrative rather than limiting the invention described herein., Scope of the invention is thus indicated by

5

the appended™dafitféa¥atiBY tHEA Y TRE RSragBihd tesemplior At g S8BRES Conte#inin the

meaning and.ra of equivalency of the claims.are in n?:edt be embrac dt%erein.. What is claimed is:
CLAIMS 1 A e S S S A3 ARG et having a

plurality of trgngjstats Jm&%ﬁ@efﬁggerm transistors having gate stack, source and drain regions; and
forming an electrical strap, wheréin the electrical strap is in contact with at least a portion of at least

one sidewall @t gatersiacksnt hiRLUGIRIRIAIICIAMRVIeR Gﬁéﬁiﬁéﬁi&,ﬁf%cé{ﬁ%ﬁiﬂ%m%@é@f a gate
a

electrode of the first transistor and the source or drain region of a second transistor. 2. The method of
claim 1 whergie jaialingdhaielecticalshapicorspiisss farmingiafirshéay elto@fieind.avas the gate
electrode of the first transistor and over the source or drain region of the second transistor.
used, the specification is to be understood as contemplating plurality as well as singularity,
unless the context requires otherwise.
[0074] Features, integers, characteristics, compounds, chemical moieties or groups described
in conjunction with a particular aspect, embodiment or example of the invention are to be
understood to be applicable to any other aspect, embodiment or example described herein unless
incompatible therewith.
[0075] The invention may be embodied in other specific forms without departing from the
spirit or essential characteristics thereof. The foregoing embodiments, therefore, are to be
considered in all respects illustrative rather than limiting the invention described herein. Scope
of the invention is thus indicated by the appended claims, rather than by the foregoing

description, and all changes that come within the meaning and range of equivalency of the

claims are intended to be embraced therein.
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3. The method of claim 2 wherein forming the first layer comprises: forming an initial layer; and
transforming the initial layer to the first layer. 4. The method of claim 3 wherein transforming the initial
layer to the first layer comprises heating the IC. 5. The method of claim 4 wherein the initial layer
comprises a metal and the first layer comprises a metal silicide. 6. The method of claim 1 wherein
forming the eYeettitadlaimed tomprises forming a first layer over and in contact with a portion of each of the
pair of opposed sidewalls of the gate stack of the first transistor. 7. The method of claim 1 wherein the
transistors are comprised in a static random accesglrﬁéM%ry (SRAM) cell. 8. The method of claim 1
wherein the first transist?r%sicf(grt%\rlri%%d Withta spacer elsfir@S t on the at least one sidewall of the gate stack,

and forming the eleétm:eé rap is pr c%]d&f%ry & réemovi gc?ﬁlé)%%lr]ﬁén of the spacer element on the at

least a portion of atJeastne SIHGWAI'HRLHIEMERIFCK sl REIONRLERAThd WRGLRIA the first

transistor is provided with a spacer element on the at least one sidewall of the gate stack, and forming the

electrical strap gampfisaaderming adiratdaye:Ryer e spacer on the at least one sidewall of the gate
stack. 10. The method of in claim 2 further comprising forming a first layer over the gate stack, source

and drain regions ofcainiaashamaictifangistor substantially simultaneously with forming the first layer over
the gate electrode of the first transistor and over the source or drain region of the second transistor. 11.
The method of claimlitirtiter dermprbgsfosnmngrancintétay &l elpetiin wixiekad ererstiend]. 2. The
method of claim 1 wherein the gate electrode is formed from polycrystalline silicon.

the gate stack of a first transistor to provide a continuous electrical flowpath over a gate

electrode of the first transistor and the source or drain region of a second transistor.

2. The method of claim 1 wherein forming the electrical strap comprises forming a first
layer to extend over the gate electrode of the first transistor and over the source or drain region

of the second transistor.

3. The method of claim 2 wherein forming the first layer comprises:
forming an initial layer; and

transforming the initial layer to the first layer.

4. The method of claim 3 wherein transforming the initial layer to the first layer comprises
heating the IC.
5. The method of claim 4 wherein the initial layer comprises a metal and the first layer

comprises a metal silicide.
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13. A method of forming an integrated circuit (IC) comprising: providing a substrate having a plurality
of transistors formed thereon, the transistors having gate stack, source and drain regions; and forming an
electrical strap, wherein forming the electrical strap comprises forming a first layer over and in contact
with at least a portion of a spacer element of at least one sidewall of the gate stack of a first transistor, the
first layer extendinglBe@rcahgard etitrbiBGBe thEo P GraASistoTah 8D ePFsB @ BrdrHfiitregion of a
second transistor, the first layer being ar,rar:(cﬂled to provide a continuous electrical flowpath over the

spacer eleméheh8TEN IRE YIS &Lk G ST 8P Ml R LlrRR ALY ARad S9arallveidhsiRAe 8 of the

second transi§t r.14. An inttegrated circuit (IC) comprising: a substrate having a plurality of transistors;

0 t(%)e 1rst transistQr, =~ . - . . . .
and an electrical strap, wherein the electrical strap is over and in contact with at least a portion of at
least one of a pair of opposed sidewalls of a gate stack of a first transistor, the electrical strap being
arranged to provide a continuous electrical flowpath over the sidewall between a gate electrode of the first

transistor ang a soufgeREAsaIRr eian Afrrsrcare-iRR&IN A dbeptRed f Pt Rimddbyyheraln the
electrical strap extends over the gate electrode of the first transistor and at least a portion of the source or

drain region afdiiergesradtyagsistor. 16. The IC of claim 14 wherein the electrical strap is formed over a
portion of each of the pair of opposed sidewalls of the gate stack of the first transistor.

8. The method of claim 1 wherein the first transistor is provided with a spacer element on

the at least one sidewall of the gate stack, and forming the electrical strap is preceded by the

removing the portion of the spacer element on the at least a portion of at least one sidewall of the

gate stack.

9. The method of claim 1 wherein the first transistor is provided with a spacer element on
the at least one sidewall of the gate stack, and forming the electrical strap comprises forming a

first layer over the spacer on the at least one sidewall of the gate stack.

10. The method of in claim 2 further comprising forming a first layer over the gate stack,
source and drain regions of at least a third transistor substantially simultaneously with forming
the first layer over the gate electrode of the first transistor and over the source or drain region of

the second transistor.

11. The method of claim 1 further comprises forming an interlayer dielectric material over

the IC.

12. The method of claim 1 wherein the gate electrode is formed from polycrystalline silicon.

17



17. The IC of claim 14 wherein the electrical strap comprises a metal silicide. 18. The IC of claim 14
wherein the IC comprises at least a portion of a static random access memory (SRAM) cell. 19. A
memory cell comprising: a plurality of transistors interconnected to form the memory cell; and at least
one electrical strap, the electrical strap couples a first gate of a first transistor to a first source/drain
diffusion regibh of theiiSetahistirasRersE it elsettids) seapTédhgacts top and at least a sidewall of
the first gate adjacent to the first source/drain diffusion region of the first transistor. 20, The memory cell

of claim 19 compris¥8 AR PRIGURTAHLE SPHEN TSR Caftsisiars AORmsHh Bi5r o 1 SRS EdNibrising: a

substrate de%ne.d with first and secorhd active relgsian' a plurality of first transistors in the first active
. . v1n%1gate stack, source %n draut]hregéo aad . A i .
region; a pIuraallty second transistors In thesecond active region; and at least one electrical strap,

the el_ectrical_ strap tf&lllrﬁlf%iag &@Eﬁi?ﬁl‘%ﬂﬁp‘?f the first or second transistor to one of its source/dr_ain
diffusion region, wherein the electrical strap contacts top and at least a sidewall of the gate adjacent to

the source/drain diffgiRiregigndenwbichiha aals D EPHRE @orming a first layer over and in contact
with at least a portion of a spacer element of at least one sidewall of the gate stack of a first
transistor , the first layer extending over a gate electrode of the first transistor and over the
source or drain region of a second transistor,
the first layer being arranged to provide a continuous electrical flowpath over the spacer
element between the gate electrode of the first transistor and the source or drain region of the

second transistor.

14. An integrated circuit (IC) comprising:

a substrate having a plurality of transistors; and

an electrical strap,

wherein the electrical strap is over and in contact with at least a portion of at least one of
a pair of opposed sidewalls of a gate stack of a first transistor, the electrical strap being arranged
to provide a continuous electrical flowpath over the sidewall between a gate electrode of the first

transistor and a source or drain region of a second transistor.

15. The IC of claim 14 wherein the electrical strap extends over the gate electrode of the first

transistor and at least a portion of the source or drain region of the second transistor.

16.  The IC of claim 14 wherein the electrical strap is formed over a portion of each of the

pair of opposed sidewalls of the gate stack of the first transistor.
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22. The memory cell layout of claim 22 comprises a static random access memory cell layout.

17. The IC of claim 14 wherein the electrical strap comprises a metal silicide.

18.  The IC of claim 14 wherein the IC comprises at least a portion of a static random access

memory (SRAM) cell.

19. A memory cell comprising:

a plurality of transistors interconnected to form the memory cell; and

at least one electrical strap, the electrical strap couples a first gate of a first transistor to a
first source/drain diffusion region of the first transistor, wherein the electrical strap contacts top
and at least a sidewall of the first gate adjacent to the first source/drain diffusion region of the

first transistor.

20.  The memory cell of claim 19 comprises a static random access memory cell.

21. A memory cell layout comprising:

a substrate defined with first and second active regions;

a plurality of first transistors in the first active region;

a plurality of second transistors in the second active region; and

at least one electrical strap, the electrical strap couples a gate of one of the first or second
transistor to one of its source/drain diffusion region, wherein the electrical strap contacts top and
at least a sidewall of the gate adjacent to the source/drain diffusion region to which the gate is

coupled.

22.  The memory cell layout of claim 22 comprises a static random access memory cell

layout.
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