STANDARD CELL BACK BI AS ARCHI TECTURE RELATED APPLI CATI ON [ 0001] The present
application is related to and clains the benefit of the priority date of
U.S. Provisional Patent Application No. 601500, 121, entitled "STANDARD
CELL BACK BIAS ARCH TECTURE," and filed Septenber 4, 2003. BACKGROUND

[ 0002] Advanced conpl ex sem conduct or devi ce design and manufacturing has
matured to a high level of quality nandated by the conplexity of process
steps, device circuit density, and the device mninmumfeature size.
Consequent |y, many design considerations nust be considered in the design
of advanced conpl ex s¢TARPARIS LRLISBXCHEBIAS ARG AECPOYE di ssi pat i on.
timng performance, and | eakage power, anong others. response, |ayout,
el ectrical simulation, and many other related activities have been
integrated into full-fledged electronic device design systens. Such

el ect r orRELATEDOAPBLEEATEONNnabl e integrated circuit (1C) designers to
fabricate conplex structures wthin a conputerized virtual environnent,
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exanpl e ARCEEEGIURE. pang Bledoaptemberdy 28t i on can occur due to the increased
density of interconnects and | ogical devices. To 1 assist in the

devel opnent of such devices, the |ayout of devel opi ng designs can conprise
myri ad BAGKGERQUNDandard cel |l -structures that the |1C designer can utilize
in an el ectronic design | ayout systen1 The nyriad standard devi ce ceIIs
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may occur mhlle an_ FET or other cell conponent is not electrical
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devi ce Reh{ filPRAERed activities have been integrated into full-fledged electronic device design

systems. Such electronic design systems enable integrated circuit (IC) designers to fabricate

. complex structures within a computerized virtual environment, wherein complex three
dimensional cells may be constructed, electricélly simulated, and matched against manufacturing
process capabilities. ) '
[0003] However, challenges still exist in designing and maintaining performance of devices,
particularly as device dimensions continue to decrease. For example, electrical performance

degradation can occur due to the increased density of interconnects and logical devices. To



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00051 The present disclosure is best
understood fromthe follow ng detailed description when read with the
acconpanying figures. It is enphasized that, in accordance with the
standard practice in the industry, various features are not drawn to
scale. In fact, the dinensions of the various features may be arbitrarily
I ncreased or reduced for clarity of discussion. [0006] Fig. 1 is a block
di agram of at |east a portion of one enbodi nent of a system for providing
an ener gyassibtfin thecdevelophént af elthtdecites, thedoat 6H degelbpinp @i Sa®toh e RigRent
di scl osurge.. &000{&]{ Fi g 2 is.%flowh_art di agram of at |east _a portion of
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is a perspective view of at | east a portion of one enbodi ment of a nodified
st andard cel ] construction with interconnect attachpent according to
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inverters and tap cell according to aSpectsS ‘of the present disclosure. 2
[0012] Figdeetrigg! leakage ey may owuewhie amFET en stherceimomponentis roneleetriballyi ment  of

an i ntegr.af: ' | | ] i t el.l .. and bias voltage
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4c is a perspective view of at |least a portion of one enbodi nent of an
integrated circuit design with inverters, tap cell, and bias voltage

i nt er conrBRIBF DRSCRIPTEHONQF THE. DRAWINGSt ed according to aspects of the
present disclosure. [0014] Fig. 5is a layout view of at |east a portion of

one enbodj t an in rated circuit desi ith multiple tap cells and
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practice in the industry, various features are not drawn to scale. In fact, the dimensions of the

various features may be arbitrarily increased or reduced for clarity of discussion.

[0006] Fig. 1 is a block diagram of at least a portion of one embodiment of a system for
providing an energy efficient cell architecture according to aspects of the present disclosure,
[0007] Fig. 2 is a flow-chart diagram of at least a portion of a method according to aspects of
the present disclosure.

[0008] Fig. 3a is a layout view of at Jeast a portion of one embodiment of a modified
standard tap cell construction according to aspects of the present disclosure.

[0009]  Fig. 3b is a layout view of at least a portion of one embodiment of a modified
standard tap cell construction with interconnect attachment according to aspects of the present
disclosure.

[0010]  Fig. 3cis a perspective view of at least a portion of one embodiment of a modified
standard tap cell construction with interconnect attachment according to aspects of the present
disclosure.

[0011] Fig. 4a is a layout view of at least a portion of one embodiment of an integrated

circuit design with inverters and tap cell according to aspects of the present disclosure.



and Vpp voltages to a counter-doped tap cell. [0016] Fig. 7 is a
perspective view of at |east a portion of an enbodi nent of an apparatus in
an internedi ate stage of manufacture according to aspects of the present

di sclosure. [0017] Fig. 8 is a perspective view of the apparatus shown in
Fig. 7 in a subsequent stage of manufacture according to aspects of the
present disclosure. [0018] Fig. 9 is a perspective view of the apparatus
shown in Fig, 8 in a subsequent stage of manufacture according to aspects
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aspects of the present disclosure. DETAILED DESCRI PTION [0021] It is to be
under st od®18hat Higetcfivt powentivalviswlodsiiesst ppovion efomesmybodirfidne pBat integrated

enbodi ne : . riLapl enent | different .features of the

di scl osu?géulgﬁe%@@gmhg%gﬁ% agscegfangg%gﬁﬁ%e mﬁf?&“’é@%&?@’&‘@?ﬂ@t fe descri bed
bel ow t o censtrptied yecbhtingtoespdets of dhesgrtRatdiscioshifese are, of course, nerely
exanpl es @ﬁg&ar ﬁr.ngt_ i nt ended t%) be limting, In addition, the present

di scl osuft y re&edt 2 layeut v of #frast apartign af ene ambodient phan integiaad ciguit

exanpl es desIgl with ﬁﬁﬁgjélé 1aP RelisSant el 1Ak B EE@L%oﬂfcin% bite fogfctd%vi@&cﬁcﬁé@%%ttg and

does not in itself ctate a relationship between the“various e inments
and/ or c@erlgof Beipssentdiisstogersed. Moreover, the 3 formation of a first

feature or . e 4 n.the descri,ption.th foll M
el ude DUESLPTERF 6% BERARULARN R e L B RER P8 BirklSonp@vidiiger |
di rect cemi ¥gtvoltagm toragourmdrstopeditapudie enbodi ments i n whi ch additi onal

[ second features, such

f eat ur es[@g be .or,},rred i nt er.gos.l ng the first, ang ) S

‘that thel PPkt Fi§ 7dE R BHSPICHES ViPROT ablvash g potsionioh ayppbedimensof ae apparaiepin|
Ref erringn Irwerl_ﬁieﬁateilstafgé bf tainifadteR acSor@inB kPadpe @t SHhEPeSnt Blsclbpst @ portion
of one Frrbodl ment of a system 100 descri bing two conponents which -nay be

enpl oyed 4047} ne Fig Stinp perspasiive view of thei aghareive slapyvreibfiig i7ént shiGeqent stagerafct ur e
accordi n&aﬁﬁaaﬁgeagg&dﬁ% t(% ﬂ%eag ?ﬁﬁ?hﬁﬁsﬁfﬁ\éﬁgﬁg‘% The system 100, or at | east

the illustrated portio reo es an €lectronic integrated circuit
(1C) des[@@d8konmpies &t a pOfpeativk vewed Kagpppote shavanihFod. 8lifa anlsbitedcitifeos

SO o Mna{idenk el WhebOds BFthe pHA Glsclofifie 196 2 Pural ity of device
[0019]  Fig. 10 is a perspective view of the apparatus shown in Fig. 9 in a subsequent stage of
manufacture according to aspects of the present disclosure.

[0020]  Fig. 11 is a perspective view of another embodiment of the apparatus shown in Fig,

10 according to aspects of the present disclosure.

DETAILED DESCRIPTION
[0021] It is to be understood that the following disclosure provides many different

embodiments, or examples, for implementing different features of the disclosure. Specific
examples of components and arrangements are described below to simplify the present
disclosure. These are, of course, merely examples and are not intended to be limiting. In
addition, the present disclosure may repeat reference numerals and/or letters in the various
examples. This repetition is for the purpose of simplicity and clarity and does not in itself dictate

a relationship between the various embodiments and/or configurations discussed. Moreover, the



be utilized to achieve a highly energy efficient IC cell structure. [0023]
The el ectronic | C design conponent 102 includes a plurality of electronic
software design tools that can be coupled to various databases, such as
those of a sem conductor foundry and/or one or nore customers of the
foundry. For exanple, the electronic IC design conmponent 102 may include a
plurality of device libraries which can be accessed through a graphi cal

user interface, whereby cells fromindividual device libraries nay be

pl aced WolhitondT a lfestdgHire Bverl 0¥ U lsecohl Eeafllr i the Béseriportfad fAllowomBENENt 102
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communication devices, terminals, and a plurality of other networked entities. The network can

encompass a virtual fab wherein the electronic IC design component 102, manufacturing
operations, and other entities mutually share information, communicate, and interact across the
network. |

[0024] The leakage power control IC architecture component 104 may provide unique design
techniques and configurations to the electronic integrated circuit design component 102. THe
architecture component 104 can provide an IC cell design‘(and/or plurality thereof} that can
significantly reduce the leakage power during device standby and active states. The elements
which comprise the IC can be continuously powered by external sources (referred to as “static
states™), or randomtly fired according to specified operations (referred to as “active states”). An
example of an active state element is an FET. In standby mode, many of the FETs of a particular

device or apparatus may not be active, although power leakage can still occur.



devices formed in/on a substrate. [00261 Referring to Fig. 2, illustrated
is a flowchart diagramof at |east a portion of one enbodinent of a

nmet hod 200 of providing an energy efficient cell architecture of the
conponent 104. The method 200 can begin at a step 202 in which an

el ectronic integrated circuit (1C) design systemis provided, initiated,
accessed, etc. The electronic I C design systemmy include a plurality of
conputing devices and software systens that allow for the graphical
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design system may include a plurality of tools for electrical device simulation and modeling. For

example, a simulation program with IC empbhasis (e.g., SPICE) and/or other analytical tools may
be incorporated in the electronic IC design system. The electronic IC design system may be
coupled to a plurality of libraries, such as at a step 204 or another step, if not already so coupled.
The libraties may comprise IC sub-component layouts, which may be employed for various
portions of the overall design.

[0027] Thus, in one embodiment, at step 204, sub-component layoutls including a plurality of
commonly used or standard IC cell design libraries may be provided. The standard IC cell
design libraries may include a plurality of semiconductor IC device design cells, such as DRAM,
EPROM, EEPROM, SDRAM, and/or other logical devices. The standard IC cell design libraries

may further include cells of analog components, such as capacitors, inductors, resistors, and/or

other components.



thin oxide or diffusion regions having a greater dopant concentration is
formed. Each such thin oxide or diffusion region nmay hereafter be referred
to herein as in an "OD' or an "COD region.” |In one enbodinent, a tap cel
may conprise an Nwell and a P well, wherein the Nwell may include an N+
OD and the P well may conprise a P+ OD. The N well may additionally or
alternatively conprise a P+ OD, and the P well may additionally or
alternatively conprise an N+ OD. The inplantation of any GD within the
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may be back biased. In some embodiments, such a tap cell may be employed to reduce power

leakage in one or more semiconductor devices.

[0031) At a step 208, the tap cells and other cells may be laid out in an IC design, including
in any vertical and/or horizontal position, and can be coupled to a myriad of IC cells. The tap
cells may be arranged within an IC design layout prior to, after, or concurrently with the layout
of other cells. The tap cells may be placed at random or specific interval spacing relative to each
other and other types of cells, wherein power leakage reduction and control may be optimized by
the quantity and positioning of the tap cells. The interval spacing of the tap cells may be based
on the geometric dimensions of associated FETSs and other devices, such that as geometries
continue to shrink the frequency and spacing of tap cells may increase or decrease as desired.
The tap cells may also have a bias voltage source and/or controller that is separate from the
voltage source and/or controller of the associated devices. The voltage source and/or controller

for the tap cells may be located local or remote relative to the associated devices, possibly on a



cell 300 includes an Nwell ("NW) 302 and a P well ("PVP") 304. The NW 302
and/or the PW 304 may be integral to or otherw se contact other wells
enpl oyed to form nei ghboring FETS and/or other devices, including
standard cells of such devices (hereafter collectively referred to as
"associ ated cells"). The NW 302 and PW 304, including portions thereof that
may be enployed to form associated cells, may be encl osed by a deep NW
("DNW), such as in enbodinents in which the substrate in which the tap
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0034 f kN 0,.Fi 3b, jillustrated is | ayout .vj ew. of  t tap cell
100 ehovgtef hE fdtled Sbicle ot ngthet SEharedifsd Borfion AYRE bbbl i velihe R e t ap
cel | 300farmed, wdl spatuted 1 ani iSolatinetraomRezneshc R Ws loeslstitetiby 6 MBS kR t aps

VE; 13 and Vpp or. ot her bias voltage interconnects 326, 328. The
interconﬁ%lég‘g“’:k{ﬁ?“@% may be part of a second netal |ayer or one or nore

hi gher ggmg%}gng;aeéftﬁiechﬁaggﬁe;cg})ﬁ @ihe Nrr‘\g?m ARNBEP W BOH LY bE acchRBlIMEd HRoa@f and
the N+ OD 306 and the P+ OD 308. For example, contact to the N+ OD 306 and the P+ OD 308
may be accomplished by contacts, vias, interconhects, and/or other conductive elements, Such
conductive elements may comprise one or more conductive layers, possibly including a
refractory barrier material lining and a bulk conductive material filler. For example, the
illustrated tap cell 300 embodiment employs contacts 320 extending between elements of a first
metal layer and the N+ OD 306, the P+ OD 308, the P+ OD 310, and the N+ OD 312. The first
metal layer may be the first metal layer formed in an IC interconnect structure formed over the
tap cell 300 and associated cells. In the illustrated embodiment, the first metal layer includes an
N+ OD interconnect 314, a P+ OD interconnect 315, a ground interconnect 316, and a power
interconnect 318, although additional or alternative interconnects may also be formed in the first

metal layer, and additional or alternative metal layers or components may be employed to

connect the NW 302 and the PW 304 to one or more bias voltage sources.



be electrically connected to the interconnects 326, 328, respectively, by
one or nore contacts 320. The interconnects 326, 328 may thus connect the
N+ OD 306 and the P+ OD 308 to one or nore bias voltage power supplies on
the substrate, chip or die and/or one or nore external power supplies.

[ 0035] Referring to Fig. 3c, illustrated is a perspective view of at |east
a portion of one enbodinent of the tap cell 300 shown in Fig. 3b, herein
designated by the reference nuneral 350. The tap cell 350 is substantially
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315, the ground interconnect 316, and the power interconnect 318. The interconnects 314-316,
318 may comprise one or more refrﬁctory metal barrier layers and one or more bulk metal layers.
The barrier layers may comprise Ti, TiN, Ta, TaN, TaW, TiW, and/or other materials, and the
bulk layers may comprise Cu, Al, and/or other materials. In one embodiment, one or more of the
interconnects 314-316, 318 and/or the interconnects 326, 328 comprises highly conductive nano-
materials such as carbon nano-tubes, fullerenes, and/or other nano-material, including dopant-
implantable nano-material.

[0037]  Referring to Fig. 4a, illustrated is a layout view of at least a portion of one
embodiment of an épparatus 400 according to aspects of the present disclosure, The apparatus
400 is one environment in which the tap cell 300 shown in Figs. 3a and 3b aud/of the tap cell 350
shown in Fig. 3¢ may be implemented. In the illustrated embodiment, the apparatus 400 is or
composes a portion of a block of associated cells (“cell block™) which includes the tap cell 300
shown in Figs. 3a and 3b, an inverter cell 401a, and a “NAND” cell 401b. Of course, the



may also or alternatively be isolated fromsurrounding cell blocks by an
outer N doped or P doped ring structure 408. [0038] The inverter and NAND
cells 401 a, 40 1 b may each conprise a plurality of CMOS transistors
formed in corresponding portions of the NW302 and the PW304. The tap cell
300 in the block cell 400 mprovide inverter- and/ or NAND-cell body
potential through back bias to the NW302 and the PW 304, which can
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shown in

welll-%viasinag voltage may be dynamically set based on various operating conditions. For
example, if the IC is in a sleep mode for power conservation, a signal may be sent to the tap cell
300 to activate deep back biases to the N+ OD 306 and the P+ OD 308, which can result in a
significant reduction in standby current leakage of the associated cells. The well-biasing
voltages applied to the N+ OD 306 and the P+ OD 308 can also be set to a myriad of values at
different Jocations within an IC. Therefore, in the case of a central processing unit which can
have many different types of logical cells, each IC component or cluster of components may
have different back bias settings corresponding to different tap cells 300, and which can be
simultaneously or sequentially switched to different values corresponding to different modes of
operation, possibly optimizing the reduction of leakage power. Moreover, the location of the one
or more tap cells 300 within each cell block 400 is variable. For example, the location may be
altered to optimize layout/spacing, such as to maximize cell density while minimizing the drop in

back-bias potential that may occur over an extended distance.



with the addition of conductive overdrive taps VBB and Vpp or ot her

I nterconnects 326, 328. The interconnects 326, 328 may be interconnected
to a cluster of tap cells 300 or to an individual tap cell 300, wherein
pre-sel ected values for the back bias can be set. The interconnects 326,
328 may be connected to one or nore separate power supplies other than the
power supply enployed to power the inverter and NAND cells 40 1 a, 40 1 b
and/ or other associated cells. [0041] Referring to Fig. 4c, illustrated is
a perspeqinsor View: ik ' i : v fip 4 9.
4b. The gr_ou’;d I nt ergg%ﬁinlzelg?ﬁﬁ tell.uae?t%{ssga)l%fghgn?fpl%e\%el?&#ﬁ%lérgggﬁnect P(lg'.%. ..
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devi ces the, t cells depicted in Figs, 4a-4¢, such that .l arge arrays

of CMOS 5’2‘3?’8 E%Plr%\flﬁ)ﬁ? “%%Fé’ﬁ“eﬁf)‘élgﬁ?f?‘b‘i}“n‘?aﬁ% |tﬁ3?°é|°??";i‘t‘5?5 ipggrpiatedn 5 1 0.

[ 00441 Raksgratedgronitvaddotiirgnic-elédtionfideniced is a circuit diagram of at
enbodi ment _ of circuit 600 which may be

least a P@r&'on of, gQne ( of a drivi nog ¢ )
enpl oyed!4%4 ﬂor oReEERE B 1gma siEatedisedgent visw od at lgpst e sprtionoé epeipmediment
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fabricated on the sane chip Ol e ahd proximate a p
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cells, and/or other logic devices. Each of the tap cells 510 may be substantially similar to one or

more of the tap cells 300, 350 described above. The logic array 502 may comprise a number of
cell blocks 520, one or more of which may be substantially similar to the cell block 400
described above, although the cell blocks 520 may comprise a larger number of inverter cells,
NAND cells, and/or other CMOS devices than the two cells depicted in Figs. 4a-4c, such that
large arrays of CMOS devices may be back biased by the plurality of tap celis 510.

[0044] Referring now to Fig. 6, illustrated is a circuit diagram of at least a portion of one
embodiment of a driving circuit 600 which may be employed to provide Vg and Vpp voltages to
a tap cell acc-ording to aspects of the present disclosure. Tﬁe driving circuit 600 may be
fabricated on the same chip or die and proximate a plurality of tap cells along with a logic array.

The driving circuit 600 may alternatively be located off the chip or die, possibly being located on

10



10 another chip. The driving circuit 600 may provide continuous, pulsed,
and/ or periodic V13B and Vpp voltages to tap cells. The VBB and Vpp
vol t ages produced by the driving circuit 600 may be controlled through a
f eed- back | oop wherein dynamc VBB and Vpp voltages may be applied
according to external conditions fromsensory devices. For exanple, the

f eed- back systemnmay include a thernocouple wherein the dynam c VBB and
Vpp voltages applied to one or nore tap cells may be dependent upon t he
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i ncl uded [0046} he Thepppasatus70000ay cqnupiss 2 drepsN slapert well EDMR hENP farmsed bhel ude a
nurter oL RRRS BB s ST SRR A2 G o
and/or electrically isolate an N doped well (“NW?”) 715 and a P doped well (“PW”) 720 from
nearby elements. A doped ring structure may additionally or alternatively be employed for such
isolation.
[0047]  The apparatus 700 may include one or more devices associated with one or more tap
cells, such that the tap celis may back bias one or more of the associated devices. Accordingly,

- the substrate 705 may include a plurality of tap cell regions in each of which such a tap cell may
be formed according to aspects of the present disclosure. Only one such tap cell region 725 is
depicted in the illustrated embodiment, although the substrate 705 may include any number of
tap cell regions 725 as may correspond to the number of tap cells included in the apparatus 700.
[0048] The substrate 705 may also include a number of associated device regions, such as
associated device regions 730a, 730b. Of course, many embodiments will include many more

associated device regions than the two regions 730a, 730b shown in the illustrated embodiment.

Thus, any reference to the associated device regions 730a, 730b herein is applicable or readily

1



associ ated device regions than the two regions 730a, 730b shown in the
illustrated enbodi nent. Thus, any reference to the associ ated devi ce
regions 730a, 730b herein is applicable or readily 11 adaptable to the
ot her associ ated device regions not shown in Fig. 7. Also, although
depicted as being at or proximte an end or perineter of a block or
cluster of associated device regions 730a, 730b, or otherw se proxi mte
the perineter of the block of associated device regions 730a, 730b, the
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i || ust raideolgej e g.IL ﬁ%ﬂ?p,reﬁl ( %E (&))%E szeg?%déﬁtg%?y ?gﬂﬁ'llqe‘f‘ﬂni} thefaBugh
the tap cellegiog gRONTHZB+ OB5740ahS0alS) @Mbrish a L okidk WS AiTRLBH fAHRQEY Nt . the
P+ OD 745 / extend fromthe tap cell region 725 and into one or nore or
each of Fﬂga ndtop gthgiespnentiopdli apder fisers-deyeioped nrecessse. Thasb BDhidfimay

however, b4 fifmBt b ok &%Uinild %o HRe Bplofet &kl P &k GubSBrafiflekioh e O 725

CMOS transistors and, as such, may be substantially similar in composition and/or geometry to a

P+ type source/drain region. In fact, in one embodiment, the P+ OD 740 may be formed
simultaneously with the formation of such P+ type source/drain regions.

[0051] The appafatus 700 may also include an additional P+ OD 745 formed in the NW 715
and extending at least partially into the tap cell region 725 although, as in the illustrated
embodiment, the P+ OD 745 may also extend completely through the tap cell region 725. As
also shown in the illustrated embodiment, the P+ OD 745 may extend from the tap cell region
725 and into one or more or each of the associated device regions 730a, 730b. In one
embodiment, howéver, the P+ OD region 745 may not extend into the tap cell region 725, or
may be substantially confined to extending between adjacent ones of the associated device
regions 730a, 730b. The P+ OD 745 may also include source/drain extensions 745a, 745b each

extending towards a central portion of a corresponding one of the associated devices regions
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may be substantially confined to extendi ng between adj acent ones of the
associ ated device regions 730a, 730b. The P+ OD 745 may al so incl ude
source/ drai n extensions 745a, 745b each extending towards a central
portion of a corresponding one of the associated devices regions C 12
730a, 730b, possibly in a direction that is substantially perpendicular to
the remaining or main portion of the P+ OD 745, al though al so renaining
substantially confined within the NW715. [00521 The apparatus 700 nay

al so i nct7Bgie 730b, peivly lebadlrééﬁomagégukfs%hﬁﬁg/ Sﬂe?pélhi%ulgyvoztg@ren?aﬂﬂng?&txﬁﬁﬂ' ng at

| east partially into the t cell region 7 hough, as I n
i | | ust r apagdion ghfsdiRlAt745:t omghadaprvm@mmwubﬂtma&xc@rfmed;mtbineth@NW #hr.ough

the tap WSb] reg{*h%%p%%éms ;(Iﬂ]em a)bﬁlsoc?l Zlag Mdlt%ﬁtaﬁ?g éﬁg 95 f’ohee(} ) F%geh@ﬂ? egi on

725 and into one or assocCl a devi C
730b. | nawhextenigit east partiabiwente the tallneelN-egmﬂzngMgHEmMy 111umtateextend i nt o

the tap ce 2 be suhst ang fined to extendjng

bet ween h?c};{ &58&% Bgf%pﬁ’éa%’é?&éf §8m8§ 56@ 8 celpseiondgh. Thhe N+
OD 750 nby @DFI0 nfaglek@Bd frEAUKE Qb LR EEIRN2BRAH ARS orfEfanord 3P cE3EeEXt endi Ng
towards a central portion_of a corresponding one of the associated devices

regi ons #s50gated deyice rsgions H’r@a 730ba I precgrbasimentidrowesers this N-a@Diregipy 750 may
er pendi hough
Dbt ant | fentidhto B KM BB 72%, oFBlED 1B GE el coplied o FndRE el U 01

N+ OD 738djagedt orive o%e@@oﬁd&d dpass relgions 705 BRGtU e NIODVI S0 ingyradeol inethde

i ch - nRy iR )b enooh ek end e e Apira R ki BondREY on

725. Thusge éfftke hsabdisted deviced k&peas F304) 7668, Pobsitdy tr0a @lF@tlbﬁﬂlaﬁﬁ |sbbsE@1€Ih 725 is
applicable or readily adaptable to a tap cell _conprising the 735,

the P+ OPFrpaRsiiculgsdo thsgemaningor i qumfsf thgy+{OTe 7i\althane ﬁ'ahStaézfléHY

subst ant b@}{ﬂngdwlﬁ]{hltﬁeprmagl nary border of the tap cell region 725
I ndi cat ed bé ashed lines in Fig. 7. In other enbodinments, such a tap cell
a

may conptd0§él adde Sqmqnbmpﬁhélmlﬂ+ Q) &feandshe Bt OLF 24X possibly muoimumstlom

ortion 0w orti
R0 van St bRl ks M bt 18 ah 8RRV 72D SR ob Y yoBSlsk haarelovhe
i tens t habky generdily doaformdo amd/@r betlhﬁcitapbﬁ&lb ltap' @Wir&gisn 75U CFhu@,&hQﬁﬂl@wmg
electrodgs i.nt erconne d at her conducglve menbers, as wel

por ti onsVSfusHAL Eﬁlﬁivieﬁ%ﬁﬁrmfb‘fe Iregien 745 isapplicablgior rradily pdapiakls te aitap ‘ie@gl on 725.
[ 0054] Aé@hﬁrisﬂ{gethe R+ GI78£3hOPS OTPRM, arPreRiolRYr RENWRY 1% shd the PRE7IMh A Lre

each within
substantlally within the imaginary border of the tap cell region 725 indicated by dashed lines in

Fig. 7. In other embodiments, such a tap cell may comprise additional components, elements, or
features, such as a portion of the DNW 710 within the tap cell region 725, portions of the P+ OD
745 and the N+ OD 750 within the tap cell region 725, and/or other items that may be formed
over the tap cell regions, such as gate electrodes, interconnects, and other conductive members,
as well as portions of insulating or dielectric layers within the tap cell region 725.

[0054] Additional P+ OD regions 755a, 755b may be formed in the NW 715, each within a
corresponding one the associated device regions 730a, 730b. The P+ OD regions 755a, 755b
may be source/drain regions and, thus, may be laterally offset from the main portion of the P+
OD 745 and the extensions 745a, 745b thereof. Similarly, additional N+ OD regions 760a, 76bb
may be formed in the PW 715, each within a corresponding one the associated device regions
730a, 730b. The N+ OD regions 760a, 760b may also be source/drain regions and, thus, may be
laterally offset from the main portion of the N+ OD 750 and the extensions 750a, 750b thereof,
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correspondi ng one the associ ated device regions 730a, 730b. The P+ OD

regi ons 755a, 755b may be source/drain regions and, thus, nmay be laterally
offset fromthe nmain portion of the P+ (D 745 and the extensions 745a,
745b thereof. Simlarly, additional N+ OD regions 760a, 760b nay be forned
in the PW715, each within a correspondi ng one the associ ated devi ce
regions 730a, 730b. The N+ OD regions 760a, 760b may al so be source/drain
regions and, thus, may be laterally offset fromthe main portion of the N+
OD 750 anghsshe 7 | ]

CO 750, e Signay g e MdB0h 4 RegRle i3 LORTREPTE M B

in a subge@]aémhse@tea@&;agﬁof manufagiuteuin evhich a/\gmta:ifablac@an prdcedsmlashean@rerfbmmﬂ&ss

has beeng or ate t rodes each of the
nasoi at At EBShaEh 3i(R Yo Eorf of il L8 e G tesforh £y AtE e 6
1 Oa, 8 Théhpatealectheick G[Omﬁl%ymﬁf‘jﬂiﬁla&/ﬁﬁhé@%aéon%ntfoﬂﬁltb"r%tﬁl@v&lvélﬁﬁéﬂi REQEEISES,
such that Cz\atﬁh of tfgmgate el ect rodes 1 Ca, 8 Qb may conprise one or

more | ay&Y teelecirpdet § e, %l@b@nay “Q&lpéls%%ed% moxg layery of dielestici vel y
i nt er pos AGrAN@. g0 gafxEdel IR)ERY) %o@éctlpélB/Yrﬁé oxféror%&ﬂay?rg pﬁg@&a igonor

materi al s. Moreover, although depicteéd as being
regi ons ‘?ﬂlsf CUYIQ@GUV‘?MU&I% remlthmbleamdﬂa@remeu betdgcfennakéﬂekéﬂom t he,

t wll zrnt ectrod i all
o conpl SRS TRS R0, 5B IHR B e o R e T et e
enmbodi rreﬂtegaealefctraﬂes@ 0% 181 O friap bk phtﬁsllmycobqbl@éﬁ? fsnted pribO@Iednikaa @b t he
Il lustrat ed Sg‘?’f | ect r odes subst antially span the

Ehar

| at er al ‘Béf’%@&ﬁbﬂ@f’fﬁﬂfﬁé?lg ﬁbglmﬁﬂit Brinspley aax s prapfppis 745, 750,
755a, 75ﬁi056]7 60&acty §he 115@!&atec?§a’%@’91€@cmd%§"§1 (328 fbbeﬁll Eﬁﬁiﬁ%ﬁ%\g}%n thé a@%s a

portion 8l5a substantlally spanni ng the lateral offs en t
ext ensi offP7etan hetweeresighbotne pEsLithe QDd¢gI@rc§t7|46n75t0hai5a4 ﬁ%ub@aamqbalﬂoy

parall el al.so

portion %};ngﬁ Jsﬁgal éaanté&aﬁpggl Osaqgénlﬁde(r% p%ﬁ?on PEr ég‘??@gg a%?%@ﬂa%?rﬁ ‘%ﬁ???

ext ensi obetwsdethaRd QDlextbﬂsxldﬂjéHSS@ﬂdthaP& Ol 76 &xcitiaalivettival thatSs Subemb@dilyi al |y
paral | el I d| nal 0, Each, of the ortions
Bi5a, o HER e PR ARs oty hap Pe o R0 ditides 5perion gt b ubsgtially
associ at mﬁgmeatefaegﬁ@nb&ae@ ﬂleIxmob%mﬁgio@msmhe&heerdg@;rp%dah@aP+ CD 755a
and the QD 760a, respectivel The gate electrode 8 1 Ca may al so

i ncl ude Q‘FPCHR‘% gﬁ%ﬁséﬁb%ﬂﬂﬁéniéﬁr@ Enige dnaifudina gxis of éthN‘hQD 6 tEadmfihet he
associ at gghislevgies Srlgﬂ ? et dtal v&? Wa@&tﬁgﬁ&gg%oféﬂg a soc:%d %X‘}lgg sion

745a that is opposit he gate e porti o
directi oﬁ?gwhéﬁﬂa‘@,)ozlbbmrdmnloaterydgepﬁm P-eDDX 7556 hed the N &)Ddiﬁnalre@mtsaety t he

P+ OD 74‘%13%% e%ctrtolae 8 Nj'é may also mcIuQe any Q)Etgns?oneﬁ%c e)gendmg away from a central

portion of the associated device region 730a to or beyond an edge of the P+ OD extension 7452

that is opposite the gate electrode portion 810a, possibly in a direction that is substantially
parallel to the longitudinal axis of the P+ OD 745 and/or the N+ OD 750. The gate electrode
810b may be substantially similar in shape and/or other configuration aspects to the above-
described aspects of the gate electrode 810a.

[0057] The gate electrodes §10a, 810b described above may have shapes, patterns, profiles,
and/or other aspects that differ from those shown in Fig. 8. For example, the illustrated gate
electrodes 810a, 810b may be employed when the device being formed in each of the associated
device regions 730a, 730b is an inverter device. However, other shapes or patterns of the gate

electrodes 810a, 810b, as well as the number of gate electrodes in each associated device region
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810b may be substantially simlar in shape and/ or other configuration
aspects to the above- descri bed aspects of the gate el ectrode 810a. [00571
The gate el ectrodes 810a, 810b descri bed above nmay have shapes, patterns,
profiles, and/or other aspects that differ fromthose shown in Fig. 8. For
exanple, the illustrated gate electrodes 8 1 Ca, 810b may be enpl oyed when
the device being forned in each of the associated device regions 730a,
730b is an inverter device. However, other shapes or patterns of the gate
el ect r od&808 7B0K anayBieMiitered 3t oWdrlty s of B&viday B Bein@ffoMPddan leakidcRfiRRady ke €ach
associ ated . de'#ﬁ ,{ﬁglon 14 730a, 730b, may be altered if other types of
devi ces AFEBI MG B8Pned in the associated device regions 730a, 730b.

[ 00581 Rgd I NOR &G [ [ ' the .
appar at Ua 0D honngd P o/ihRIHR Ehre AT 8EE st N gl e
whi ch a &liBasHRessqusnt stags ofanannfactire nnazgmch acidmemof aeﬁﬂbmdaahgymﬂ acts have

been for e su nti al

conposi t pgﬁesg {ﬁlﬁ% {ﬁ&gb%enafx ér}e%iﬁﬁé'le’b?‘%l’%/f? éﬁ“ﬁwﬁ{yesﬂr&@ﬁﬁ%ct
st r uct ur eomposition amnm@mwc&mle mlarxﬁataltlayte\émgmyecﬁﬁchnl iftefc@iRecE SIRRHIrIBMrS 1S
actually eflﬁgd fromthe first netal layer in such an interconnect

structuré Slé?“lt Gicss andrin somoRmbRdimets isaatually dafined Gomethe firss metah lnyer

el enent s igamibh hﬁ@c&ﬁie@t"gtﬁ&uﬁe I EveRef ﬁrﬂ?tﬂer e%b%d{xﬂe%% o%eér%orla 3Y 8den Bk h%n

i nt erconnect structure may also or alternative e LA Fm
anot her Riemgnts|dgspsibed belavy ap heing defined dt a Stst umtahkager of o mtasomebfrnmudtumemﬁr

| ayer th arit vier ng di scussion
assunes %fsﬁ 'of‘alteﬁ?itva[al?%e%%ﬁ d% Iogahg?1 an%(fhf’ (SRS f‘%@tﬁ‘é‘?ﬂnecét &H‘ft@iec’iﬁ‘fﬁect

st ruct ur es & thirdmpitdylakr &E:rdlﬂneFdrlthsﬁake ob¢latitg] AowevEite fokdiah® ¥R6ussn b mes
cells formed in_the apparat us 700,

t f t
a1 t hough HEEA T SEAH) (FROF ° SO e g oE op et SEiSp ireoimlesepaa s
di scl osueenductiQaf:t eh@l@@@uﬁﬂ@ﬁﬁérm&tloh@tﬁe' dne lor Hﬁi‘@tla Laﬁ%nﬁﬁ%n% f or med

by form n& one or nmore substantially planar pre-Ilevel /[or iInterlevel
di el ect r FRPFaNsT00. dthopgh such gaumptipe istnop iwéing tq thescor@iditheapresenthdisclosnsd. r at e

705, i nClge8dNg @Y Bfe &Hﬁod?t?er{tetﬂé R Wéﬁ%layzprgfg o fo?méd g}{S %ggwggggt W(Z}ng and

subsequent |y form ng con
di el ect r pubstaptjallyplariph pre-ldvad Iamd:lmrmteﬂbmlr éresecmyammrer i paid dlenodel 1ok de,

ropi 1 ed RRRSHthCub Pl STl Biog bved kP e 725050 Rstavace, 1uufodbeong

mat er i al s;bsa;mdnﬂ;h&nﬁﬁﬂgdbﬁducmee ABMBEE $n ARYorGAMRY drer AMBe GelebPlcTayety iR Of
conductiye and/or refractive materials. For the sake of clarity, the one or
more di ei\{ l&:t}rlic &aﬂewgg)gcompnse silicon dioxide, SILK (a product of Dow Chemical of Michigan),

BLACK DIAMOND (a product of Applied Materials of Santa Clara, California), and/or other

insulating materials, and the conductive members may comprise one or more layers of
conductive and/or refractive materials. For the sake of clarity, the one or more dielectric layers
interposing the first metal layer conductive members and the substrate 705 or other underlying
features is not shown in Fig. 9.

[0060]  One of the conductive members formed in the first metal layer in the apparatus 700
may be an interconnect 910 that may be connected to the P+ OD 745 at various locations by vias,
contacts, or other interconnects (hereafter collectively referréd to as interconnects), several of
which are designated by the reference numeral 920 in Fig. 9. The interconnect 910 may extend
over one or more or each of the tap cell region 725 and the associated device regions 730a, 730b,
possibly in a direction that is substantially parallel to the P+ OD 745. The interconnectIQIO may

be ultimately connected to a power supply that is employed, at least in part, in driving the

15



interposing the first nmetal |ayer conductive nenbers and the substrate 705
or other underlying features is not shown in Fig. 9. [00601 One of the
conductive nmenbers formed in the first nmetal |ayer in the apparatus 700
may be an interconnect 9 10 that nay be connected to the P+ OD 745 at
various | ocations by vias, contacts, or other interconnects (hereafter
collectively referred to as interconnects), several of which are
designated by the reference nuneral 920 in Fig. 9. The interconnect 9 10

may ext enbsocated devives frmed rethehss6aABd Bfvidd1BgibAPT 308! 130b8HER Bs BRrodRithel e
Il ons 730a, 730b possibly in a direction that s

associ at ed devic$ r?% ) ) _
subst ant | RIS SPRaYqEEe propofensialp Thapy thQw}terCHﬂé?qt Al &mep hpedopdutercomnect. be
ul ti mat el MofR0acHE 84 319725 ROVWRE a SHRRY q})ff%sqcﬁmﬁﬂ%\ﬁa@m tfglane,gelf?i fhd Part,

in driving the 15 associ ated devices for e associl a e
regi ons 7EStReiatei3ipyice semitnsd80Hy3@r.ovi ding a power supply vol tage or

potenti al us, | nt.er connect 91 be .a_ VDD interconpect. NMoreover,
the P+ CIEO[}&IA_Q naf/‘h‘gtgeﬂa&élgucrogguc&e Flgwggrgg%rg}e tl%ﬂ‘e%f%“eﬂg\}f%eégl BAPRAEPS t he
associ at ét0deayi teanrisgicomsec/Bahat fdtbe coRBkd tMNHRINYCODOT50tN Garfsd Wialibniay
menber s to%ne I n irst nmetal |ayer in the apparatus 700 may be ag

d
i nt er conrB co@%??tsts]t"rﬂ'? TI}‘%\W%%O"(‘}S%?@QF@&I extgnd peer Kme ooNYBEr gechafithotap cell
| ocat i Ongediyn 72 NARIRORRESGAE] §3%e rdhi6nd ﬁbgr@@ﬁ,ﬁg}%ﬂﬁ@% 2 ﬁﬁ'gctﬁfxttlgﬂg over one
25 a t ed de

;
or nore or_ each of the tap cell region associ a Vi ce
regi ons Z8bsantipBpparalied sxihe Py GI) 745, die ¢ OTDASG, had/of the imerbatnacttd18) Myie par al | el

to the P 4 and/or, the intergconnect 910. The )

i nter con;lirétgeoé}:%t %%d}ﬁ@g@euﬁ?}%&eﬁ%m%%eﬁﬁgEtgé(ﬂmlgSO%{iC"ﬁE’Sﬂﬁ‘EFhEr(ﬂB'{f@tRﬂmné‘?l ot her

ground pebaet it is employed at feast in parg ipldyieg theabsokRadtdelBePREhed fnRhglr i Vi ng t he
' soci ated device regi ons 730a, 730b.

lated d . f d.
Thas. ¢ hEI RO CoNAE B35 g e THVALE FHEGIEOR B ey BRGo VEHEIRE:. e CD

750 may DdoraowBUhER+@D 750 mas 508 bk &IODNES LSy ABkel i
associ at ed device regions 73f0a, 730b. [00521 The f%gt ng%arﬁﬁggg?ein

whi ch t héSiopEbsd dsrisetogiong 7802, 8. are defined may al so include an

I nt er conngggpy 94 el 735 n_interconnect
920, as \r/[vel_l ]asorﬁaert;fﬁlgtnteré%ﬁe&omggg‘ss %tgﬁoﬁétsggo’%rqﬁé%?egﬁwggmyﬁgolﬂ‘g 740
by an i neeimememett B20hat ey b romreciod netht N+9AD, 73959 antteredirRBdI0Nas well as

substanti | I rections, ssibly i jrections that are

subst ant %H%m%g@gﬁsgﬁha? BIatVﬁ’g c?ﬂ?‘eﬁfg%ﬁ%}e ?’fL @5 Rﬂﬁi yoiFreanetoe0 ke

i nt er conietertenr@d® 946360 mal RIEAJ indBstBRRAY dbpssitd ARedRMs, Postbil MR oNBERAOUS

i nterconnects 955 connected to the gate
are substantially paralle] to the P+ OD 745, the N+ OD 750, and/or the interconnects 910, 930.
[0063] The apparatus 700 may also include various interconnects 955 connected to the gate
electrodes 810a, 810b or OD regions 745a, 745b, 7505., 750b, 7554, 755b, 760a, 760b. These

. interconnects 955 may be employed for interconnecting devices formed in the associated device

regions 730z, 730b, such as may be necessary to perform desired logic and/or other CMOS
device functions. However, because use of the tap cell formed in the tap cell region 725 is
applicable or readily adaptable with a variety of CMOS device configurations, the further
interconnection of the associated devices in the associated device regions 730a, 730b through the
interconnects 955, whether directly or indirectly, will not be further discussed herein.
Nonetheless, examples of such interconnection of devices formed in the associated device
regions 730a, 730b are provided in the discussion above.

[0064]  Referring to Fig. 10, illustrated is a perspective view of the apparatus 700 shown in

Fig. 9 in a subsequent stage of manufacture in which a elements of a second metal layer and
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el ectrodes 810a, 810b or OD regi ons 745a, 745b, 750a, 750b, 755a, 755b,
760a, 760b. These interconnects 955 nmay be enpl oyed for interconnecting
devices formed in the associated device regions 730a, 7,30b, such as may
be necessary to performdesired |ogic and/or other CMOS device functions.
However, because use of the tap cell fornmed in the tap cell region 725 is
applicable or readily adaptable with a variety of CMOS devi ce
configurations, the further interconnection of the associated devices in

the assocoméspondigytoneicts@@vOnen f3BRd. TBOBchid Ale@Nay&8nay T SHSIRPAG Linifr >
whet her directly or indirectly, will not be furthéer di'scussed herein.

Nonet hel #5<CmRAREp pdmarufagiur to #metat lavercammnleyedon an infsreennestotresureiof an he
associ at g Hg¥k & ' gacitls} | ' | scussj on _above.
00641 oo bR B g 50 Emeleitio g st SULARCEed HOn S HIPTI AnE
appar at u$y?00 ss¢homninierconfécystri@tire Howenes,dnothet erabaiiens, oiaoifndsd difegct oF

whi ch a e t f a ond tal, Layer and 16 correspondi hg contacts have
been for ﬂniae(f %es %@%@ﬁ%gﬁﬁ?&? g?lﬁ%g?fllrﬁé)}n Béecgﬂ%g’te [qygq ‘fffns}?tﬁ'i"P’é‘?‘e“ in
conposi t sinrnaachayanubaghtemiively bd deRhl in hAdtBE rRARI 198 Bf AinfRcdnAt 8 sERMECT
structure of a I nt eglrat ed circuit device, and in sone enbodinents Is

act ual | y S48 adeprihymeiakipeer twrsimdFordhasake phglatityi koveayen therfollewing disavrsion
St ruct ur gesufAeVRY 8&cond ol r r he
el ement s sc?lels cri bedc_mt%ééIf-]kllgf/%/i ggérbogi ng g@%ﬁ%"%ﬁ%ggégc 0 ﬁﬁSthrl&ug%ﬁ IQ(I;{@J ieory e%? ® tgﬁ
i nt er conprserd candngiive dayer emylopddsio thyr in@kdoanewtibn withy ohe ombiertgsicdlls baingt her

netal |a I‘"n Lnter nect structure, such as a fourth netal |ayer
t herei n. ¥®g‘$&) tggg%{ﬁéﬁg%@l arity, however, the follow ng di scussion

assunes {065k ec dhel sstehdinetablagér dy BdYormesBCionhRE ofe ¥l fBrd fbRAARNDSfhar
structure i gﬁpl oyed as the  second conductive | ayer enployed inh'the
i nt er confREFEV g idsctigiavesn aves thedpierronngs i B0 230, 840 G50+ 5rmad ohpor mereappar at us

700. [ 00ilioTip £5ReapE. BRI Bha/bANREICIR YR LB Y SIRLAAGy RAfiAr MOT e

substantially planar interlevel dielectric layers over't nnect s
910, 930¢ongugiivegmmbegsy apd{dr eimbie one pnere diglentiiolazéry. The dieltctpicdaslesvady Bend/ or

interl ev j $.C - " uent | form conducti ve nbers

- ands of b EESIAR i SXEoSrigaRg RURTEAHENL v PRl orBRTpedeye Sull§ my

be subsingmievelldigjectimtiayas, ahd theaophitivé membad i udinpeibeI6i® drondr ﬁay@ﬂ’s%‘fi ously
re-l evel nd/ .int ic.layers, and the conductive

oo, P R Ok BBl LS 5 TS0, LR Conder
mat er i al terfinglthesesakEmerhl BYécbhductivdReRiBEs Ahd BRI iftefloBh&E 9 T0Co3AYES, 950,
I nt er posi nsg t he second netal |ayer conductive nmenbers and the'interconnects
910, 9 30?5 g;y;@,theggggerlymg features is not shown in Fig. 10.
[0066} One of the conductive members formed in the second metal layer in the apparatus 700
may be an interconnect 960 that may be connected to the interconnect 940 by an interconnect
920. The interconnect 960 may extend over the tap cell region 725, possibly in a direction that is
substantially perpendicular to the longitudinal axis of the P+ OD 745, the N+ OD 750, and/or the
interconnects 910, 930. The interconnect 960 may be ultimately connected to a power supply
that is employed, at least in part, in adjusting the back bias of the NW 715, including the portions
of the NW 715 in which at least portions of associated PMOS devices foﬁned in the associated
device regions 730a, 730b may be formed. The power supply employed to back-bias the NW
715 may be separate from the power supply employed in driving devices formed in the
associated device regions 730a, 730b, and may not be located on the same die or chip as the
apparatus 700. For example, the NW 715 back-bias power supply may be ultimately connected

to the apparatus 700 by wire bonding, flip-chip bonding, and/or other interconnection means.
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95 5 or other underlying features is not shown in Fig. 10. f00661 One of

t he conductive nenbers forned in the second netal |ayer in the apparatus
700 nmay be an interconnect 960 that may be connected to the interconnect
940 by an interconnect 920. The interconnect 960 may extend over the tap
cell region 725, possibly in a direction that is substantially

per pendi cular to the |longitudinal axis of the P+ OD 745, the N+ OD 750,
and/or the interconnects 910, 930. The interconnect 960 may be uItinater
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that is Oye be pewer supnly emplexed to Hank-higs thetR W20 may be separate from the
power supply employed in driving devices formed in the associated device regions 730a, 730b,

and may not be located on the same die or chip as the apparatus 700. For example, the PW 720
back-bias power supply may be ultimately connected to the apparatus 700 by wire bonding, flip-
chip bonding, and/or other interconnection means. The PW 720 back-bias power supply may
also be part of, the same as, or otherwise associated with the NW 715 back-bias power supply.
[0070]  As used herein, the interconnect 965 may be a Vpp interconnect. That is, the Vpp
potential at which the PW 720 may be biased may be different than Vpp or Vis. For example,
Ve may be greater than or less than Vpp in magnitude and/or amplitude, may be in-phase or out-
of-phase relative to Vpp, and may be applied to the PW 720 concurrently with or at different
times relative to the application of Vpp to devices formed in the associated devices regions 730a,
730b. Moreover, whereas Vpp is likely a predetermined potential or signal, Vpp may be

dynamically adjustable or tunable, such that the back bias of the PW 720 may also be tunable.

18



t he back-bias of the PW720, including the portions of the PW720 in which
at least port ions of associated NMOS devices forned in the associated
device regions 730a, 730b may be forned. [0069] The power supply enpl oyed
to back-bias the PW720 may be separate fromthe power supply enployed in
driving devices fornmed in the associ ated device regions 730a, 730b, and
may not be | ocated on the sane die or chip as the apparatus 700. For
exanple, the PW720 back-bias power supply may be ultimately connected to
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nor e exp ted | eakages. For exanple, for forward biasing, VBB can be higher
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Exanpl es imé bagkiiascsdte Ofsiich Batil ckahgd seighdre@by HRGRATRERBIPRAN £FRiLAN may be
signal to activate the back-bias voltage controller, or another chip sends such a trigger signal,
possibly dependmg on internal or external events; and/or (3) a back-bias voltage controller sends
Vie and Vpp to the chip to fulfill the back-bias control. Thus, in addition to the one or more
back-bias power supplies connected ultimately to the NW 715 and the PW 720 to-bias the NW
715 and PW 720 with different potential levels relative to the power supply and ground potential,
including where the potential employed to bias the NW 715 is different than the potential
employed fo bias the PW 720, the back-bias controller apparatus which may be employed to
achieve such additional voltage potentiais to apply to the NW 715 and the PW 720 may also be
designed in-chip or off-chip. ¢
[0074]  Referring to Fig. 11, illustrated is a perspective view of at least a portion of another
embodiment of the apparatus 700 shown in Fig. 10, herein designated by the reference numeral
700a. The apparatus 700a is substantially similar to the apparatus 700 shown in Fig. 10.

However, while it is discussed above that the apparatus 700 may include tap cells in addition to
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enpl oyed i nclude setting VBB and Vpp to pre-determ ned values statically at
any tinme or during powering up. VBB and Vpp may al so be dynamcally set to
pre-determ ned or other val ues, such as when a chip containing one or nore
tap cells and associ ated devices: (1) is determned to go into back-bias
state or such status change is triggered by external events; (2) sends a
trigger signal to activate the back-bias voltage controller, or another
chip sends such a trigger signal, possibly depending on internal or
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i nt er cornyrRefeg@6Rts. 965 need not require any bends or turns to interconnect
nei ghboring pairs of tap cells 725a. [0076] Thus, in one enbodi nent,

appar at Jgo%dnst Flns: whilepetisheivmip Fig Hs pdditienabintarranpetesimitar in composition,

manufacture, and function to the interconnects 960, 965 may be employed in orientations that are

laterally offset from the interconnects 960, 965 in a direction perpendicular to interconnects 960,
965. Such additional interconnects for providing a back-bias potential to tap cells not
sufficiently aligned with the tap cells 7252 may have common power supplies and or controllers
as those connected to the tap cells 725a by the interconnects 960, 965. Alternatively, separate
power supplies and/or controllers may be connected to the non-aligned tap cells by the additional
interconnects. ‘

[0078]  Thus, the present disclosure provides an apparatus including, in one embodiment, a
CMOS device cell including at ieast first and second CMOS transistors having first and second
CMOS transistor doped regions in first and second doped wells, respectively, wherein each of
the first and second CMOS transistor doped regions is configured to be biased with a

corresponding one of a power supply pofential and a ground potential. Such an embodiment also
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di scl osure may include two or nore sets of the interconnects 960, 965.
However, in some enbodinents it nay not be possible or desired to align
all of the tap cells included on a chip. Moreover, it may not be deS|rabIe
to configure the interconnects 960, 965 to have nore than one

substantially el ongated segnent. That is, it may not be desirable to
configure the interconnects 960, 965 as having one or nore bends, or one
or nore perpendicul ar or otherwise angularly offset segments. [00771 Thus,
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Anot her enbodiﬁﬁnt offg;nﬁpparatus i ntroduced in the present disclosure

i ncl udes “A PP eyt e Rlugliwefiap clieh corresponding to associ at ed onfs ﬁf
a pl ural fsogopf @M@?réséﬁ!ﬁ?écﬁ)%ﬁ’ﬂé alsH Sk RiBSes ah%g;?#iﬁgs %@Hﬁ@g%geﬁrﬁr:&ggoégt%%% a: €

plurality of CMOS transistor devices are ure _
| east ongvhstats, HRWeH lepaisgliy thestlbstrateairoximete she oveligarpiot mptélhincludieraaover |
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ground interconnects are configured to connect the soﬁrce/drain regions of ones of the plurality
of CMOS transistor devices at least indirectly to a corresponding one of a power supply and
ground, such that the connected source/drain regions may be biased with a corresponding one of
a power supply potential and a ground potential. A first back-bias interconnect and a second
back-bias interconnect are configured to connect the N well and the P well, respectively, at least
indirectly to first and second back-bias sources, such that the N well and the P well may be
biased with a first and second back-bias potential, respectively, that are each a different potential
relative to the power supply and ground potential.
[0081] In a related embodiment, the N well is one of a plurality of N wells each located in
the substrate, the P well is one of a plurality of P wells each located in the substrate, the tap cell

is one of a plurality of tap cells each including an N+ doped region in a corresponding one of the

plurality of N wells and a P+ doped region in a corresponding one of the plurality of P wells, and
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ones of the plurality of CMOs transistor devices collectively conpose a
plurality of CM>»s device cells, and the plurality of CM3s device cells
col l ectively conpose a plurality of CMOs device cell bl ocks each
conprising a plurality of CM3s device cells associated with a

correspondi ng one of the plurality of tap cells. [00801 The present
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the art miay better understand the aspects of the present disclosure. Those skilled in the art

should appreciate that they may readily use the present disclosure as a basis for designing or

modifying other processes and structures for carrying out the same purposes and/or achieving the

same advantages of the embodiments introduced herein: Those skilled in the art should also

realize that such equivalent constructions do not depart from the spirit and scope of the present

disclosure, and that they may make various changes, substitutions and alterations herein without

departing from the spirit and scope of the present disclosure.
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source/drain regions in a corresponding one of the Nwell and the P well,
as well as formng power supply and ground interconnects configured to at
| east indirectly connect the source/drain regions of ones of the plurality
of CMOS transistor devices to a correspondi ng one of a power supply and
ground to bias the connected source/drain regions with a correspondi ng one
of a power supply potential and a ground potential. A first back-bias

i nterconnect and a second back- bias interconnect may be forned and/or

ot herw swggmlstgngl@t | east indirectly connect the N well and the P
well, res pectlve Y, I'rst and second back-bias sources to bias the N
well and the 1p wefhmamaramSaccfmprﬂngand second back- bi as potenti al,
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orasont e AFRREVEY. SRR B RORRL o iRl sBlobrduelbis M OhfaBra T one

and al t ebabinsedsvither different polmuhl reliapafotth@goxfzércsﬁp;tlﬁandb‘@:lohhd p@bgiagcope of the
present disclosure. 22 WHAT IS CLAIMED IS: 1. An apparatus, conprising: a

CMOS device cell including at least first and second CMOS transistors
having first and m&pﬁﬂa@/mmhﬁﬂ%&%&h@ﬁﬁ@%d £ObRNSp b1 dd %éPeé?dHé axecond
doped weIIs respectlvel wherein each of the first and second CMOS

transi st snfigesd & ‘Pf‘e‘@?%?ﬁé“‘}hsdlﬁ%fﬁlﬁ fisirand smné@ou@n@@adesmqtmbz, thebare esghandi ng
one. of iR potuHRRl X1sBOL &tht g%@rgq%aé gﬁ&ﬁnfs&%g and a tap cell

having first a d second tap ¢ i ons s first and second
doped wells, respectively, wherein each of the first and second tap cell

doped regions,is nfi qur.ed . b i ase ' di fferent tenti al

rel ative to the pov@’rap’gqj%tﬁ E}ftcgﬂal ‘SY"Bﬁfﬁ‘& "E%m]% g?vécecf ’%@%Hﬁ%ﬁ‘@scegf
claiml wherein the first and second tap cell doped regions are configured
to be biased wth _different first and second potentials, respectively, that

are each a df f er'@REPPATEHES claim Jwherpindhe topcald anshife CMQOS deviceseli hgvound

pot ent i adubstantially similar shapes and lateral dimensions.

5. The apparatus of claim 1 wherein at least one of magnitude and amplitude of the

different potential is different relative to the power supply and ground potentials.

6. The apparatus of claim 1 wherein at least one of phase and polarity of the

different potential is different relative to the power supply and ground potentials.
7. The apparatus ef claim 1 wherein the first and second tap cell doped regions are
configured to be biased at times in addition to when the power supply potential is biasing the

corresponding one of the first and second CMOS transistor doped regions.

8. The apparatus of claim 1 wherein:

the first and second doped wells have opposite dopant types;
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3. The apparatus of claim|l wherein the CMOS device cell is a standard
library cell. 4. The apparatus of claim 3 wherein the tap cell and the CMOS
device cell have substantially simlar shapes and | ateral dinensions. 5.
The apparatus of claim 1l wherein at | east one of magnitude and anplitude of
the different potential is different relative to the power supply and
ground potentials. 6. The apparatus of claim|l wherein at |east one of
phase and polarity of the different potential is different relative to the
power supply Rl . j rein the
first and_secggﬂm?ggyggﬁ?ﬂ%%gégﬁgééF%ﬁgigggﬁaggﬁ?%gﬁ$g@“?gﬁgghﬁ%%@gd at
times i n highgt donant copcanttretion tekativetosthe Sitgo popedpedlieand al i s bi asing t he

correspondi ng of, .t he, first and.second ransi st or doped ,regi.ons. 8.
The appar at us "B eedid i 1l deRRd reB0R RE R ror ot GBEEH e SspbtBiiie vERADE
opposi t e hikhpaddpahtyq@asentidiord Reutive tosthe betBn€ 8bgeda@ied regi on has the sane
dopant type as the first doped well but a higher dopant concentration

relative to the first doped well; and the second tap cell doped regi on has
the same dopant tynﬁagﬁaratngc§ﬁgﬂglg .doped wel | but a higher dopant
concentration relative to the second doped well. 9. An apparatus,

conprising: aaplulgy ofiap e¢llstcaph eastespondingto essoriesp onel afg fhwality ©6EMO®d ones

f | i1 : t i devi i f the pl it
of cvs [Rhich e erch B o I epitity SR EMOT BBl 3B %es o aifefid 15 b
of a powbiassdipiih yt ipest emt dfal porvet sibpr griditiapaidendro@ld poddptalVAeT Whdreif agéh &

the pluralit f tap cel|ls is copfigured to back-bias assocj ated ones of
the plur 3#% ngfaﬁ'fy Oéw%@eﬁ% fsgRuitarest tohag-biss asgpeipted presf the niwelity ol CMP N d

pot ent i alggndifigd deRcBs Rk Bndofthirkf £HRBIonA PbRALAIhat £ LAk MV rkRndAfenRRVer
supply and ground potentials. 10. The apparatus of claim?9 ereln ones of

t he pl ur &latye tptheqomer supalysindtesrund petentiels col | ectivel y conpose a plurality
of CMOS device cells, the plurality of CMOS device cells collectively
conposing a plurality of CMOS device cell blocks each conprising a
plurality of IEMOSTheappemtusel tlrimm§ sdetahi etkswi the phurality bé SMDSliragisesrte of t he

plurality, of tap cells. 11. The par of. claim9 wherein _each of the
pluralit e%?estcgBecglé(?lp’§oin§°§?€r$?r§ﬁ‘g’é§ Cﬁ%&éﬁ%‘ﬁe Tﬁ?]éggl%ﬁleﬁ?@f O{W%Iqﬁ?”&ﬁ ty of
CMCS 1 r anslissdoliéctidelyi cofposlhg & pRedliEsPORd kv eI blobkach comprising a plurality

of CMOS device cells associated with a corresponding one of the plurality of tap cells.

11.  The apparatus of claim 9 wherein each of the plurality of tap cells is configured to
back bias each of the plurality of CMOS transistor devices of a corresponding one of the
plurality of CMOS device cells of a cotresponding one of the plurality of CMOS device cell

blocks with a corresponding one of the first and second potentials.

12, The apparatus of claim 9 wherein at least one of magnitude and amplitude of each

of the first and second potentials is different relative to the power supply and ground potentials.

13. The apparatus of claim 9 wherein at least one of phase and polarity of each of the

first and second potentials is different relative to the power supply and ground potentials.

14, The apparatus of claim 9 wherein ones of the plurality of tap cells are configured

to back-bias associated ones of the plurality of CMOS transistor devices with one of first and
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plurality of CMOS device cells of a corresponding one of the plurality of
CMOS device cell blocks with a correspondi ng one of the first and second
potentials. 12. The apparatus of claim9 wherein at |east one of magnitude
and anplitude of each of the first and second potentials is different
relative to the power supply and ground potentials. 13. The apparatus of
claim9 wherein at | east one of phase and polarity of each of the first
and second potentials is different relative to the power supply and ground

pot ent i abaond doterfiluts AEPRE 81 A4ditdh 16 WALAIHS polier Rippl %?e%tlﬁlfls hppieBkgiral ity of
tap cells are configured to back-bias assoma 5 ones of the plurality of

CMOS t r aR¥FSPEIdingRcs akasipaiste @M QS deviceselland 24 second potentials at tines
in addition to when the power supply potential is applied to correspondi ng
ones of associated CMOS device cells. 15. The apparatus of claim9 further
conpri si ng: aliyome"fheiappaawanﬁdaitm%ﬁnﬁectdm;gisbrges of the plurality of CMOS
transi stor east i rect to.a power pl nti al source
and a ground %/h(f(:‘g?rérgtﬁrﬁg%r{ec’t %’Hﬂ% e ﬁ'ﬂeso%élée %?raﬁwyﬁ&l‘a&glt‘i@gi}ﬁﬁ? ket least
transi st iwdirdetiyito @poatr supplgPotentiglisbeet;andt 0 a ground potential source. 16.
The apparat us_of @a aim 15 further conprisi nP a first back bias

i nt erconnect &P @fer?orﬁ‘ﬂ?"rté%ﬂq%mt&ﬁﬂ%@f'ihﬁ@ usH by 0o HEMetrastsistaaldevigesat  CMOS

transi st RrstGRMies®Ptolor8urdd dosdnt gRLi al source; and a second back: bi as
i nt erconnect at ﬁ}zasa?grl ndléectlﬁ%connectl ng ones of the plurality of CMOS

transi stor devi ces to a second potential source. |17. The apparatus of claim

16 wherein th \gﬁ{eag arat%r ogcqglglic{htﬁlﬁtﬁonnect S, are each substantially

parallel to a Pera PiPEPI¥88t 0 an under!yi ng substrate

and wherein tzhﬁrst back blas dmrekcorreondd IdaaGidibica$ coitelititae 6f the BBalRA6'CMOS
substant%al %ﬁﬁégaral lel to a second lateral direction relative to the
subst r at YIResipy & figst petentigl Sowes GAd | ateral directions are

subst anti al | ya seB@d¥08 biad krdérconkBet aﬂh‘ﬁsﬁﬂcﬁfb‘éﬁ§ BshnRti d?ﬂe?bdﬂtﬁ EH:H
conpri Sl%qlg’i an interconnect structure including fi r se

| ayers haMORirasistondevices torp sesond potantéial someect i ng ones of the plur aI i ty of
CMOS transistor devices to formones of the plurality of CMOS device cells,
wherein the power and ground interconnects are located in the first netal
| ayer of the l7nt erlhenppritusdf daitiirtewhaeid the power and ground interconnects are each

substantially parallel to a first lateral direction relative to an underlying substrate and wherein the
first and second back bias interconnects are each substantially paraliel to a second lateral

direction relative to the substrate, wherein the first and second lateral directions are substantially

perpendicular.

18.  The apparatus of claim 17 further comprising an interconnect structure including
first and second metal layers having conductive members interconnecting ones of the plurality of
CMGOS transistor devices to form ones of the plurality of CMOS device cells, wherein the power
and ground interconnects are located in the first metal layer of the interconnect structure, and
wherein the first and second back bias interconnects are located in the second metal layer of the

interconnect structure.

19.  The apparatus of claim 9 wherein each of the plurality of tap cells and each of the

plurality of CMOS device cells have footprints of substantially similar shape and orientation.
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wherein the first and second back bias interconnects are |ocated in the
second netal |ayer of the interconnect structure. 19. The apparatus of
claim9 wherein each of the plurality of tap cells and each of the

plurality of CMOS device cells have footprints of substantially simlar

shape and orientation. 25 20. An apparatus, conprising: an N well |ocated
in a substrate; a P well located in the substrate proxinmate the N well; a
tap cell including an N+ doped region in the N well and a P+ doped region

in the P well 20. a Ahwppdratuy, cofpfdhly device cells each including a plurality
of CMOS transi shgr ?Ievi ééa_s egch havi ng source/drain regions in a
corr espondi ng 2BAE"gH lofsied ® asubstratgid the P wel | ; power supply and ground

|t er connect s ,eaRdll BEBn'ih: SBARRS brokliEnSAUNCEUAr al n regi ons of - ones of
the plurality of CMOS transistor devices at |least indirectly to a

cor r espondi ng2&#pecedfingudingavelN+ slappl rpgiandh Ge duwell el HP-adopddeegion irethe Bdvell;

source/drain ' ' rrespondi ng one qf . supnpl otenti al
and a ground %g?} é%!}? 3&@% ea(@%{?cfeicf3 @ioeaﬁgwﬂ‘éf%sa Iﬁﬂlﬁg\%'c(gmﬁ@§ trg.ﬁgstér &6hd
back- bi asadhritagnganmes/tiraromgiogsinectokespaning ohe of e NNv¥iekld B8 wdne P wel |,
tly to first, and second back-bias sources to

respectively, at |east inpdirec] > L
bias the N wePPVEiyPR hendermed inffireqanepts sqndiguied dp saer dharwnteciskain rogie of i al |
respect i vadsyof thdsliraBfydf CMOH t@nﬁét&rﬂ; &hRad atﬂ@efs?iﬂﬁfr?clﬂglrtgb@{Jﬂééolsﬁ?z{lj@?%géfe Jraner

supply and ground potential. 21. e apparatus o alm

conpri si REWErPUPPlY ané eisred to bizsthe conmectehedunaidrgin régiorstwitinalcamspndinpatalof

| ayers hawhRe: i ctive nenbers interconnecting ones of

t he pl uraﬂpt y %P&%htléléﬁg%g%r%ggg\?fl%agsg’t%o formones of the plurality of
CMOS devi ce cefirss packvifizrigferconhiet paleseconddigicl-biis dntgicontdt dontighre@ enafhscteach

at | east tially incluyde one of the plurality of conductive nenbers in
the 11 rstembistand pa el GesRfrtn Bt et Il i Hrsd sncEvaonsaRls i urces o

i Nt er conbigtie Neaeh aad the @asdll WAk hifadt byd ééalsﬁdl%k%g% p%flgﬁ{igl?re%é&i@éliv,ttﬂﬁt%e

conducti ve rreg})_ ers in the second netal |ayer. . e af)parat us of claim

20 wher ef¥fhafitisamaoteatipselativate thy By sippleasrnendt potentiel. subst anti al |y
paral lel, and wherein the first and second back-bias interconnects are
substantially parallel and each substantially perpendicular to the power
supply and graund Thetappzromn efelsim 2Bfurthrecoagpiingtan Sntefcomieai smuirsneiing:

first and second metal layers having a plurality of conductive members interconnecting ones of
the plurality of CMOS transistor devices to form ones of the plurality of CMOS device cells,
wherein the power supply and ground interconnects each at least partially include one of the
plurality of conductive members in the first metal layer, and wherein the first and second back-
bias interconnects each at least partially include one of the plurality of conductive members in

the second metal layer.

22. The apparatus of claim 20 wherein the power supply and ground interconnects are
substantially parallel, and wherein the first and second back-bias interconnects are substantially

parallel and each substantially perpendicular to the power supply and ground interconnects,
23.  The apparatus of claim 20 wherein:

the N well is one of a plurality of N wells each located in the substrate;

the P well is one of a plurality of P wells each located in the substrate;
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the Nwell is one of a plurality of Nwells each |located in the substrate;
the P well is one of a plurality of P wells each |ocated in the substrate;
26 the tap cell is one of a plurality of tap cells each including an N+
doped region in a corresponding one of the plurality of Nwells and a P+
doped region in a corresponding one of the plurality of P wells; and the
plurality of CMOS device cells conpose a plurality of cell blocks each
associated wth at |east one of the plurality of tap cells. 24. The
appar at us of cllhai‘am 2B ivwmerofa phealith obiap téibs ept:tumaludh1g an N+ @iped BIgih ih s
oriented a.cor pondi ng one of the pIurallty of
cell bl oc&&&c}@é’l h0 e&gﬁ‘ g{}ﬂﬁyf}?&c"l’%sﬁ? 3 W@P@i %glé%é%a erresprudpzpngiof t y of
tap cell sthe$1walitgnfpd/e[1ﬂaad central portion of a correspondi ng one of the
plurality of CE bl ocks. 26. The apparatus of claim 20 wherein the N well
and the P wel It aPlé‘faét%eWM@é|4eylcep@lfﬂ@trn@esefarwmatlh'eofggibbtopmeach aocidthe

appar at uswih aClak Bhe2sr b [1 |[1 d’%‘t%e cdoped wel |l electrically isolates the N
well and the P well fro e substrate. 28. The apparatus of claim 20

further conprising an |soI ation structure interposi ng the N well and the P
well in the supstr 29.. A net.h i aaneII in a
substrate; fotj% nga%l%ﬁp%?t}ls ?fm? W&% %03%5&1% "é’otf oRligusioriented i ng

a tap celprokinmicudpanigenst oNttcﬁi@éE@@hdh@@dJr@fb e Eﬂt@lnly otetll bigpe. a P+ doped region
in the Pwell; formng a pl urallty of device cells each including a

plurality of CMOS transistor devices each havi ng source/drain regl ons in a

correspondi ng xgne qfhetaﬁﬁarﬂué’@ dalﬁ’t% Hik elﬁ)emlo%aherpf P%%g(t)a%nc\é\@§ is Et?tegl and

ground interconnects configured to at [east

sour ce/drC&PﬁﬁaIrP@&l%rﬁ&@ﬁH@ﬁHesdlmg onenaf thod pinmlitytof celf bIBMAS t r ansi stor devices to
a correspondi ng 27 one of a power supply and ground to bias the connected
source/drain regions with a correspondi ng one of a power supply potenti al
and a ground 26t entlhakppasneks of claim 20 wherein the N well and the P well are electrically

isolated from the substrate.

27.  The apparatus of claim 26 wherein a deep doped well électrically isolates the N
well and the P well from the substrate.

28.  The apparatus of claim 20 further comprising an isolation structure interposing
the N well and the P well in the substrate.

29. A method, comprising:

forming an N well in a substrate;

forming a P well in the substrate proximate the N well;

forming a tap cell including an N+ doped region in the N well and a P+ doped region in
the P well;

forming a plurality of CMOS device cells each including a plurality of CMOS transistor
devices each having source/drain regions in a corresponding one of the N well and the P well;

forming power supply and ground interconnects configured to at least indirectly connect

the source/drain regions of ones of the plurality of CMOS transistor devices to a corresponding
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formng a first back-bias interconnect and a second back-bi as interconnect
configured to at least indirectly connect the Nwell and the P well,
respectively, to first and second back-bias sources to bias the N well and
the P well with a first and second back-bias potential, respectively, that
are each a different potential relative to the power supply and ground
potential. 30. The nethod of claim?29 further conprising formng an

i nterconnect structure including first and second nmetal |ayers having a

pl ur al i t yonefof e podterciupple and ploafidtol HiksGhe ORMeatd BirceRRGS réglo&sf%ﬁtfpé urality of
CMOS transi st or dEVIC%Z?tO formones of the plurality of CMOS device

cel I's, WHBFETAINHIAE ORG Nt Paieh pRpLapRIensiebnscr gravnd rotentiebend each at | east
parti aI l'y i nclfggign V\%E‘ﬁrs@ﬁacktﬂ?ﬁ's lmefbroﬁﬁécrt ¥nd®d segﬁ{hdlga%f{ 'bY 1&@1’3&%{% cggﬁtg@g{lgl rst

netal |ayer, and erein the first and secon iras i each
at | east %Eﬂﬁtllﬂdireyﬂj’ prsinee éheoN avedifand ktes Bowell abspestively, aofrdiaidisecond®atiebigs 1 n

th | th |
g o oot & bids BN wett hng 1 TED B« Jirp o 50Tl ek it pini e bkl 1

and seconiatibeecdkeclbi different potetiun addtie s the putst Pﬁ)l'}@.hh ¥rouR@paleh®l;. and each
substantial |y perpendicular to the power supply and ground interconnects.

32. The nethod of claim29 wherein: formng the Nwell includes formng a

plurality of bowel I fieic boABKPS himbNRntRALIShe of AA LG, Bye! |

includes formng a plurality o ocat In t e EhBst
formng t“P‘r‘é“‘il Iseand seenpid yepsa) last@rsrhawglgal phmligldf cyndottiteanemnbdrs Mt@esiecting

includin n orre ndi n lity of N
wells an A P+ dIq g[roef{;(?\gdr)lg?rﬁh%ﬂ or T écgf)gdg@mQn%rf’gnl?ﬁpq‘f‘%hty[ﬂf@@ijgtdﬁwﬁ? P
wel |'s; amells whmemghe hewglsuppay amq/gmﬁnma&cdlaydt@@cﬁ at fosst pmhmﬁﬁ@mﬁ@ b 9 a
pIuraI|t¥ of. cell bl ocks acQ g0|ated with at | east one of
luralit )}’1 (ﬁl l’tag é gppauctivegmembers 1nt e first metal layer, and wherein the first and second
back-bias interconnects each at least partially include one of the plurality of conductive members

in the second metal layer.

31. Themethod of claim 29 wherein the power supply and ground interconnects are
substantially parallel, and wherein the first and second back-bias interconnects are substantially

parallel and each substantially perpendicular to the power supply and ground interconnects.

32, The method of claim 29 wherein:

forming the N well includes forming a plurality of N wells each located in the substrate;

forming the P well includes forming a plurality of P wells each located in the substrate;

forming the tap cell includes forming a plurality of tap celis each including an N+ doped
region in a corresponding one of the plurality of N wells and a P+ doped region in a
corresponding one of the plurality of P wells; and

forming the plurality of CMOS device cells includes forming a plurality of cell blocks

each associated with at least one of the plurality of tap cells.
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