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. 60/500, 121, entitled
"STANDARD CELL BACK BIAS ARCH TECTURE," and filed Septenber 4, 2003.
BACKGROUND [0002] Advanced conpl ex sem conductor devi ce design and

manuf acturing has nmatured to a high level of quality nandated by the
conpl exity of process steps, device circuit density, and the device

m ni nrum f eature size. Consequently, many design consi derations nust be
considered in the design of advanced conpl ex sem conductor devices,

i ncl udi ng power di ssSPANDARDIGELhBAQKBIASHRCHITHCITRBEKage power, anong
others. In response, |ayout, electrical simulation, and many other rel ated
activities have been integrated into full-fledged el ectronic device design

systengggiigﬁﬁga n&% esign systens enable integrated circuit (10C
desi gn | ex structures within a conputerized virtual
envi ronnment, wherein conplex three dinensional cells may be constructed,

el ectrijoedi]y sTReradentapptibstionat sdraed ﬁ%id’&ﬁimlgrl?d%"bfeﬂ&fttbrfit riq?%)ﬁﬁﬁéﬁng.

capabilities. [0003] However, challenges sti exi st 1 n designing an
mai nt aifAPvigiopd Prisp cappn NevhU 20,12 1pentitied ((SRAND ARD dEBLIcBAGKNRESS ons

contin @gyﬂgﬁﬁgﬁﬁe. ke q# trical performance degradation can
occur gﬁé to the |nt?3a§&§%§§%§#%§4b(ﬁﬁhterconnects and | ogi cal devices. To
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in the | B of such devices, the |layout of devel opi ng desi gns can
conpr i seHpraa—+tasi.c or standard cell-structures that the I C designer can

(utilize-in_an el ectronic design |ayout system The nyriad standard devi ce
cel | s qeo02] ncl Adeangen@ngidysetiitinduadr &dvide' R6igs ahd Mamggghiﬁnﬁgﬂw&d sed of
, uc

different configurations of field effect transistors (FETS), con tive
interc eve! ebAtalignmandatedsby thagomplskity ef progesesteps; Hevicestiraugtdensity, avel the known

B2 hc b s 53 RO B TSRl B
St andbyhd designpé agranesd wapldreseassmdiabedevides, indiding power dissipation, timing
performfmce, and leakage power, among others. In response, layout, electrical simulation, and
many other related 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
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.el ectrical |eakage that may occur while an FET or other cell conponent is
not electrically activated. The standby el ectrical |eakage can contribute
to degradation in device performance. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0005] The present disclosure is best understood fromthe foll ow ng
detail ed description when read with the acconpanying figures. It is
enphasi zed that, in accordance with the standard practice in the industry,
various features are not drawn to scale. In fact t he di nensi ons of the
vari ous feqtures é beta%bltr rllg ﬁ reasg& red ed for clarity of

di scussiom " prgent pfisuch deyjoge 8 %‘(}HIQ Bfelaping esiens gancomAriss niyriad ne

enbodi n’ﬂﬁ'@;lc(bf st@n@ak‘& tamsthRturePth@Mh & I Gestthe ORN BN zE il é&él@&?onﬁedeklgﬁrl%hf ecture
according to aspects of the present disclosure. [0007] Fig. 271s.’a
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view of at |east a portion of one enbodi nent of a nodified standard tap
cell corftruction with interconnect attachment according to aspects of the
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(Iayout view of at |east a portion of one enbodi nent of an integrated
circuit design with inverters, tap cell, and bias voltage interconnects
accor di cresent dlsclosure [0013] Fig. 4c is a

' 2 oY one enbodi nent of an integrated
circuit deS|gn mnth |nverters tap ceII and bias voltage interconnects
i ncor por[@eds)g t ke pre&ns tnrsu@ttﬁ@hsadé@tqrnde@ﬁ,oa FoASHE B vihg 85I RSEPlion
di sclosure. [0014] Fig. 5 is a |ayout view of at Ieast a portion of one
embodi meMiengeadwith fhe@geomragyng figyres. ltdeemphasized Hhamin agosrdaneeitie el standard
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the present disclosure.
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 least 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. 3¢ is 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.



.[0015] Fig. 6 is a circuit diagramof at |east a portion of a driving
Circuit for providing VBB 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 internediate stage of manufacture according to
aspects of the present disclosure. [0017] Fig. 8 is a perspective view of
the apparatus shown in Fig. 7 in a subsequent stage of nanufacture
according to aspects of the present disclosure. [0018] Fig. 9 is a

per spectjve Vi of the apparatus shown in Fig. 8 in a subsequent stage of
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stage of manufacture according to aspect e present disciosure.
[ 0020] IPPregentdisclosurg. per spective vi ew of another enbodi nent of the apparatus
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The sysi@h OO,F.or9 at | east. the i%l HSt rated portion. thereof, includes an
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include a plurality of device structures which may

[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 1C cell structure. [0023]
The el ectronic |1 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
placed within an | C design layout. The electronic |IC desi onponent 102
may be formatioash ﬁé"kf%té@ﬂfrs ONeI Py oatawewnérf@atvreé% theglepasiption, th?éﬁam maphe

enti ti §Ri@ ehblidittRs fNPhigk ﬁle gt alnﬂ d;.[oﬁﬁl fafa?urg%’a% %Hﬁea in ﬁéc\f%{)r?tac V\‘%(r{dﬁjn%ss

communi cat i on devi ces, ternln ura net wor
entitiadso ﬂrdadmenbmmemam whainic @drbaemal ﬁeaturestmaﬂ be fa;hn%mmpmslmgme dirs@hd oni ¢

| C desi gn onent .1 acturi operati nd other entities

nut ual | ‘)sr'ﬁ%u'ieﬁf%? tg%rgﬁﬂqcﬁ.ﬁ‘? ‘ggeét“% "ﬁ’?g? é{b&reﬂ:?%g" Lt he network.
[0024] [abE2}l eaRa@ainpaw®ig. ¢OiMuttedted ic 2SN difEAH bEatde4p e PeARton HP4nsmaY provi de
uni que design techni ques and configurations to the electronic integrated

ci rcui temhodimgnt eéﬁﬁ(fﬁ?@hiwﬁzcrlmtwwqué@ﬁ m\fhechdmbp'em@nploxmndbﬁ provi de
an 1C CeE{al)hgﬁﬁi'n%‘f a(ﬁigg/ex%r cﬁh{l{(y ] ek acthf'asngct {3 a]%e%{sq{}‘]t&é e&%%& |y reduce

t he | eakage power dufi ng eV|ce S y an enent s
whi ch dovqutios.eThéigyste@ b obat lesnthe nlivstraiest ppmm tiedledfyineluties abdlecmmicc es

f d t t at fired ding t fied
bper at | Bifgednien DB dEsigectyinedi B agt 8 doafbecpowet SanE SCOrORIc Ul T he ot at o
el ementcohipoaént F64. ThésysieaNIDYmAPELtheMONdOA plubgity 6 &evide s?ru@ﬁfés'vﬁ}ﬁélﬁﬁxa? |

(deV| ce or apparatus mag not be active, although power |eakage can sti
occur . be ytihgetio arhisvas bishbyeaeisy etidenidheal sttedursay be enpl oyed to provide a
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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 randomly 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.



[0026] Referring to Fig. 2, illustrated is a flowchart diagramof at |east
a portion of one enbodinent of a nmethod 200 of providing an energy
efficient cell architecture of the conponent 104. The method 200 can begin
at a step 202 in which an electronic integrated circuit (I1C design system
is provided, initiated, accessed, etc. The electronic |IC design system may
include a plurality of conputing devices and software systens that allow
for the graphical manipulation of |IC conmponent representations. The IC
conpone present at.ions can incluyde FETs, capacitors, anplifiers,
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ol 1 o SheHRId AR pe bRy et T MR Ty et cos.
‘The st aniguices fothakinfondesibgiratd.i brari es nmay further include cells of anal og
conpone su s. capaci tors, inductors, resistors, and/or other
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alternati vela be fabricated by nodifying tThe existing standar
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by the | £ ' t he. regi ons..of .a sta d. FET or other cell,
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oxi de or Fi ffusion regions having a greater dopant concentr or med.
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herein agsiglsy3Rkm fhy inefudeq pieHit) SIS 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 libraries 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 layout's 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.
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In one enbodinent, a tap cell may conprise an Nwell and a P well, wherein
the Nwell may include an N+ OD and the P well nay conprise a P+ OD. The N
wel | may additionally or alternatively conprise a P+ OD, and the P well

may additionally or alternatively conprise an N+ OD. The inplantation of
any OD within the scope of the present disclosure may be carried out by
ion beaminplantation, plasma source ion inplantation, and/or other
conventional or future- devel oped processes. [0030] Such tap cells nay have
i nterconnects for connecting one or nore OD regions with the an external
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such that as geonetries  continue to shrink the frequency and spacing of
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cont r ol hiendively inigise a Pel YRGMIIRUP 611 nfdyUitdfionaldf ort aaﬂanfaﬁbél? c¥npiidetina+ | C
may eacg hayve .a shared voltage, such that each cluster of tap cells in an
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portion of one embodi ment a tap onstruc accor
aspectsd@felqphépmce@emt di scl osure The tap cell 300 includes an N wel |
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(hereaf }n%; bg 8 k%cl;sle\éellr}/ sorrr(lae:c eerrrlbro%(ljménct)s 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 FETs 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



as "associated cells"). The NW 302 and PW 304, including portions thereof
that may be enployed to form associated cells, may be enclosed by a deep
NW ("DNW), such as in enbodinents in which the substrate in which the tap
cell 300 is fornmed is a P doped substrate. The NW 302 may conprise an n+
doped OD ("N+ OD') 306 and a p+ doped OD ("P+ OD') 310. The P-well 304 may
conprise a P+ OD 308 and an N+ OD 312. The NW 302 and the PW 304 may be
formed adj acent one another, separated by a portion of the substrate in
which they are fornmed, or separated by an isolation structure 322, such as
| ocall oiqpa'é%fi dif op Fhiph Epeioiap P‘?lgﬁé}’\ hayessgparaicaieltagersouses, orall tapgelismagbect r i cal
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(or alternative netal | ayers or conponenfs may enpl oyed to Connect the

NW 302 &RBloyerbtopipym assoeigted gellsomapibe enelpsed lwu Ctealgéw% CIMEWS), such[ B084]
Referri Qrgb&ﬂm'é%tg 1n %ﬁrch'tlllel %1 EtFa‘?é f?l%vlln?h ﬁle t%%’ getl'lt30W1§ W O]:ed }sh e C1e1 l Ir
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VBB and..V] ther bias. vo iLpterco 28. The | nterconnects
326, 3280 @6&?%%"1’5‘5%8%63%5%@?3? oy épﬁﬁl%zﬁ“eﬁ Wdfl2eandithmRW 104y e
net al inayeé Soriried atljat it eﬂ@ﬁmﬂ%@tseﬁ&ﬁﬂéﬂ%yra%rtm%f%'é s@&tﬁa@&maﬂqcﬁ fiey Bt OD 308
of the %mlgpie” 300 may be electricall zv}éconnect ed to the inter connects

326, 32 SpetRaraied 9.‘/ apisolatien Fruchise 82% shehaastiacaBorgdationins shallowy eenshect s

326, 32RorBYn,ihdsic@nnect the N+ OD 306 and the P+ OD 308 to one or nore
bi as vol t age power supplies on the substrate, chip or die and/or one or

more ex{08Bdlal [Fdeetnical senppitiongo the NW 302 and the PW 304 may be accomplished through

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, interconnects, 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.



[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
simlar to the tap cell 300, although the tap cell 350 does not include
the isolation structure 322 shown in Figs. 3a and 3b. [0036] The

perspective view of the tap cell 350 illustrates the nmultiple |ayers that
may be fabricated to. forma tap cell according to aspects of the present
di scl osure. For_exanpl e n the -illustrated enbodinment, the tap cell 350

i ncl uded0834di el Refewing to E;geﬁbeﬁestramﬂtls B daygutpdesy pethe tap ceHt308swwe in Kigadadd on
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326, 32 | b
R Y .
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| ayout vi ew C of at least a portion of one enbodi nent of an apparatus 400
accor di rﬂ}pﬂ'(? ‘aspects of the present disclosure. The apparatus 400 is one

environieoss] i n Né'tb&r'ﬂgtt@ﬁrgt 3y 1H1§’§tr|ateaqpa ﬁ&@;y@@tr{/envlgxlvgﬁat l§§st 353911{%9 ofBfl or the

(tap cell 35 shown 1I'n % enent ed ustrated
embodi m?H"tbOdlﬂTr?ét @ﬁibafaatceﬂ Q@@hqun mrFlg ca@?rﬁmweagmm byothe péferentd moheralf350.

associ at ncI S et &R cel | shown in
Fi gs. (;1[% grtr !)l%sgnscsﬁlrl?\g/tgﬂk g&%éelwgg{% pcelf(‘j%? alh&ﬂﬁ" Edq Ce&'o%@ doggnQloyr se,
the 8 ampauchetthresrsdl@ﬁomnwcmeBmiﬁoa\srsiﬁ@h@t &gariedt. s ot her than and/or or in
additio shown. i'n. Fi 4a. The cell block 400 may be electrically
i sol at egoﬁ?’b &ersgg?tlvemlwggthﬁﬁpt%g 339(‘:@536‘?%@‘?6??1%916 layiges thptypay e, whi ch
may in S“MEaieﬂhﬂﬂinﬂﬁﬁﬁﬁcélBao%oﬂﬂﬁngBsﬁ&{s'of thelprient dryﬁ%uF@lf}oereﬁﬁﬂ‘ie 40the MY

al so or @}St ernatively be isolated from surrounding cell blocks an outer

N doped Hstrpsedy S‘ﬂi‘éﬂdlmeﬂb thertapiesll#30 ingpdes(aghideqiriqtager Pdhatds dmalt D cel | s
101 2, b PRSP OTRT S P B T S LAY,
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through 3?5%Ctﬁe 'ogr?d m?erconnect 316, and the power interconnect 318. The interconnects 314-316,
318 may comprise one or more refrabtory 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 and/or. the tap cell 350
shown in Fig. 3c 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



the NW 302 and the PW 304, which can provide a reduction of |eakage power
of the inverter and NAND cells 401a, 401b, and can provide control of IC
timng performance. The PMOS and NMOS devices of the inverter and NAND
cells 401la, 401lb may be interconnected by gates 402 and conductive

i nterconnects 404. The gates 402 may conprise one or nore material |ayers,
possibly including a layer of H 02 or other high-k material interposing
layers of ultra-thin, salicided Si02 and polysilicon. In one enbodinent,
one or nore of the gates 402 conprises conductive nanq-naterlals, such as
car bon rfRRY2tusHEQ may ingledecassagiat Is pthet then anktipam in aildipiband thbseeshown in Fig.
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or to aHPiAMAReaase- mafggialse | | 300 wherein pre-sel ected values for the back
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goggﬂ i (@% g)ra[s qiotltgg HI y be 8ynamncal1|l§/ set aggd on varloBs operatmg 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 locations 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.



'_pluralitl_%é of tap cells 510. [0044] Referring now to Fig. ustra

400 shown in Fig. 4b. The ground interconnect (e.g., Vss) 318 and power

i nterconnect (e.g., VDD) 316 connect to the N+ OD 312 and the P+ OD 310,
respectively, such as through one or nore vial 320 or other

i nterconnecting nenbers. A dielectric layer 330 may be fornmed bel ow the
ground interconnect 318 and power interconnect 316. [0042] Those skilled in
the art will recognize that aspects of the present disclosure are not
limted to the tap cell 300 and/or 350 described above. For exanple, in
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anot her mapbp emplogeditd ivteR@nfidot giyriad GAMbEBYnPIyPYd SteresOMRL intdRbsateil S€,

and/ or El?ri og('tc. VBB a(Fd Vpp voltages to tap cells. The VBB and VPP
vol t age N GHFBELVERIH #q prieTdpicla-FgCtranicdgvices00 may be control | ed through a

[ eed- bapabpop RehgHid © Ky MAMBHEPIANG YRR P RUGS: JBNBEARR! dfiddirens

accordi nﬁ% to external conditions fromsSensory devices. For exanmnp
f eed- baelandjegmtadrarpuit SHE temprising hlogivoroy H02 asdoeding to dshectdyftherpesédBB and
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cell blocks 530, wherein each cell block 530 may comprise a number of inverter cells, NAND
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 cells 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 according 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
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[0045] Referring to Fig. 7, illustrated is a perspective view of at least a
portion of one enbodinent of an apparatus 700 in an internedi ate stage of
manuf acture according to aspects of the present disclosure. The apparatus
700 includes a substrate 705 which may substantially conprise P doped
silicon. In other enbodinents, the substrate 705 nmay not substantially
conprise P doped silicon, but may conprise a nunber of deep P wells, or may
conprise silicon other than P doped silicon. For the sake of sinplicity,
the follow ng discussion assunes that the substrate 705 substantially
conpr i sesotkerahipe heidkivimgrirchio 68V may ptdvm}:e:oﬁkxildolue,cbw]s&dl drel/aiperivdit Vgp and

recogni ze that the de on t hat IIows | i cabl e and/ reall

adapt abl'é? ¥ tagﬁsotaa? ’rﬁ% BH{E‘I\ZPFB %&eaé’r"ffﬂéeqa‘rgp R d&‘l‘f"‘cgrféfcg‘&gé‘% gy ec 705
does notoriyNed ﬁﬂ&ﬁg%'éﬂée&@éﬂkﬂb@;ﬁwﬁ’er@ﬁ afild Vi&Rd VQPVoRdRs flaly bk appitddi n the
scope of the present disclosure. [0046] The apparatus 700 nmay conprise a
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process e t caIIy
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be enpl for uch i sol Q047] The appar 700 may incl ude one
mor e?@égl coRelstpg kg mhﬁtrawhés %P‘lfﬁ!iﬁc%"‘i ‘§5W dal east afogon ¢ opet he tap
cel I's maybb@fientdras aB;S‘A?atQE 70@fnean%te¥rﬂ€dnﬁé §tﬁ$é @Fxﬁ&’mﬁé‘d{h&%cord‘iﬁg% 5Bl ¥f
the substrate 705 may include a plurality regions in each of

whi ch sithetpresentaisadesute. by apparatug F%mcmgm @uhatgat:: doésv[lw&nma)osmbtsthethdityesent
di scl os Ll .re epj.c

4o S RSB B SRba Ol e R b B My e
of tap cﬁlﬁbﬂlser}B@pde siliéarn baSmﬁ?.yoxﬁQﬁS’eeﬁwm‘hér bhddep @ welishor may comprisesllican

included in the a tus 70 048] The su ate 705 may al so include a
number _GihentanEidabbtsificap; For q@@fﬂ%n _f simpliqitya e ?%}i%es&tsewsef@vﬁsweﬁ@gﬁ t s

730a, 7§Q§;trat@‘70§@&Hs%tlalmafnﬁﬁwﬁ'dmtﬁlw%' HOWRGE B sOBANed R tRe ar@®APCI at ed
devi ce regions than the two regions 730a, 730b shown in the illustrated

enmbodi megrognizerthaithe desgripedrethel Hows istappliceblecaidior eehdilpailapdable tyi esnhodiragws
730b hepgj ahéar 9917(*) i%hzl/l'ﬁcfpfh'e_‘l gﬁsﬂ%{eyzgé Jd%e?ﬂﬁ@houg agy c&n?rl%tﬂ;@({peg§§198ﬁ at ed

devi ce regi ons not omn n epl cte eing at or
pr oxi mabet aestdheitbn tknesqopeb@hepfesaxtldisobkurer cluster of associ ated device

129 on R, g DO SRS SaB TR BT B BRAPY D R o7
posi ti okekbedtiondl befutdre-aaddlspea prdceites) BhedBNW ¢Ub allay 6k @ﬁ)fpﬁfye@fo pt@@mw ated
devi ce regions 730a, 730b, such as _a position that is pro a _central
regi on @hd/prglectrically 'isolate an N doped well (“N'W”) 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 cells 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 és
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
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- bl ock of associated device regions 730a, 730b. [0049] An N+ doped region
("N+ OD') 735 may be forned in the NW715 and within the tap cell region
725. The N+ OD 735 may conprise a thin oxide or diffusion formed by ion

i npl antati on and/or other conventional and/or future-devel oped processes.
In one enbodi nent, the N+ OD 735 may be forned by processes simlar to

t hose enployed to form N+ type source/drain regions of CMOS transistors
and, as such, may be substantially simlar in conposition and/or geonetry
to an N+ t¥pe source/drain region. In fact, in one enbodinent, the N+ COD
735 may 28apta0ds edbe %th%ﬁﬁmeﬁgwwglﬁn&m shoymisFisr . ohlseadthowgh depisted as
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oy al SRl S - aob PR EOTER 7 3 B8 2 Ramed 1P el Wt 288 Sy he 0
ext endi tap catl retgcms’l%paih“rtelmL DD 73ftmay dwenpirzp aalahloxrdegjr diffusin famidddydbn as in

t he |Ilustr iment, the P+ 745 may al. so extend conpletely
t hr ough"f‘lizllg qr o § Pty entenal and/or C&P%‘B"' -devsigped Rracases-| Ingse P@P@Qjment

‘enbodi meRN-+ OMB%Q%J%@@W Brol893ek dith 4P tb st BRpfkd +d ﬁ&hm g&> and into
"one or nore or each of the associated device regions 730a, 730% I n one

enbodi neeHrce/draipaggipns ef{eMPS wpsisieg 4. mcmamswa@mlyusnm@rnme tap cel |

ons. of CemeosRlon iy BERGRLANN 2lypY RO AR ol B R W S e G
i ncl udeNsDP IS5 dragibe femteesiialtmedubbawitll dfstformation ofxbe g qgetsawaé/dama

central portion of a corresponding one of the associated devices regions 12
730a, 75 possibly in a direction that is substantially perpendicular to

the rempos0Ng oL PHEbsed 1Bgioh (‘e 0D} @ iy B ¥ofed irfthb PRUPID AdSAHiSIRILY NI
substantl 1y confined within the NW71 0052] The apparat us 700 may

al so i nEsllgeion 25 dihe Po M 74¢-mepalse gompriseecthinpxidreormpfision formetl xioandi ng at
| east p@hfih@htion dndfo? oftfefed rﬁ/@nt‘f(ﬁlal aﬂcﬁ&'f@l’ﬁre? @e%g%@ﬁf&@s&e@%ﬂe@#@ﬁ 74? 3 ugh

illustrated enbodi ment al's ten I'et e
t he tapbetirined by progespessimithto those employed to form P+ type source/dram regions of

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, however, 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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N+ OD 750 may extend fromthe tap cell region 725 and into one or nore or
each of the associated device regions 730a, 730b. In one enbodi nent,
however, the N+ OD region 750 may not extend into the tap cell region 725,
or may be substantially confined to extendi ng between adjacent ones of the
associ ated device regions 730a, 730b. The N+ OD 750 may al so include
source/drai n extensions 750a, 750b each extending towards a central portion
of a corresponding one of the associated devices regions 730a, 730b,

possi bly_jn direction that is substantially perpendicular to the
r emai ni ﬁabao 4 g%ipﬁssblzmri pAIrgstiop ot ysubsgtantsdy parmendiciger tothsstemaining drynain

confi ne omohmfﬂletmeOBW4§,28thoL%l?§l§¢l rén&iﬁﬂ%ﬁ%@ﬁ%&g{%&iﬁed SREinNe Igg’ ’Z ﬁ:g and

the P+ 740, possibly In conjunction e regions NW
715 and [905] PWTizGpparatus 780 miaglalsp indufrasedditioagl N-e0ID, 750 orted ifrtye RWm0al | y

conform and{or be |ndj.cate the tap c region 725. Thus, the

fol | ow ﬁ'}é(?e’g?ns(é astil?%ar‘ci{ I?aé*l%ﬁi \I}go K%tﬁpﬁg”fﬁﬁorbai al?‘é?ggfbﬁs ‘T‘Ztge flustsgied | cabl e or
readi | y embeditrehi, ehel)o+ @01 250 @8y hiso QBRI omhpletelyiBrobh 0 tp3%i1 bdin 725, By’ 40,
and regqi n(§]807f the NW 715 and the PW 720 that are substantially within the

i magi na r’d8mayrexiand frogpthedan cellaggion 722and inth engtos anasy orkasinetthei nes in
Fig. 7. : : i T - ' ddi. t i onal
Compone e AevieTRARARRHS 730MCR e ctBodien, HWe G RE NS OBYKAGH P800y ¢ i
t he t ap netedxtendenfiodhe AP S¢ll prgrani Asorahay bresubsta@ially Hébfimsicto ehendity EXwWESD

w thin t cell, region 725, and/or..at her i that _may be forned over
t he tapta@’glﬁn?g%eﬁiogg%e, as%lfé eda‘ievbcgtr‘églﬁse’/c;;a?gg’g?; Lrﬁg&irgﬁﬂ AR &Ry alsgderledener
conduct ismecdiérainedxtensiofs 758, 75@SeapR Extb S @hwatddAdeRtrhHdrifn dHa@b&E 'E)B@inh ‘;‘%gr S

{wi thin theﬂétgp cell region 725. {?0054 Addi tional P+ OD regions 755a, b
may be PBY e pifosined deyicesgegians 30 T3bnpessibboinaadisetieni thet ipsubstahially
associ a SeMIS80 HeYe A& : ' a,. /9bb may be
sour ce/ gglgien re_gi.?)ns an3,&“[{%82?al@€ﬁlggwgieﬁgﬁay§%?%@g)t% g}?r?uo%rsﬁafl%églnai
por t i onceifinedavithin thoBDW 480.and t he extensions 745a, 745b thereof. Sinilarly,

additio regions,.7/60a, . 760b be f jn the PW715, each

within LW 2 re?’é))(sj%ra?ﬁla adimep ethgggro@i)%éGn(gg\?icp(’f’gBBeféBo‘??éS‘b}YS@&?nJ7‘3“(9‘8? The

N+ OD r ethpneximiaRacgiFi0dl tha Val sDarddehs PW TR, Sitktantisl®giRipose thp ckilUshickiey be
rtion of the N+ OD 750 and t he extensions

|laterally offs fromthe i o) ( 1
7508, 75‘_%% gfm?e'@o%qn?orw[ae%s];e %é’fcé@ibbfdhft 8P pelreetpn 725| Fops, sedallowing
per spec Hisvidsivh eMadle th R t\?\g.@éﬁ R 78905 SPAWBIL Br dhdlly adhptable B §%§%§ﬁluem
stage of manufacture in ich a gate fabricati on_proce%s has en perfornmed
to for AYBRAisEngthe Mt @RS S gthe Bar OI3 74Ganii pegiensiof dfe WWe7 ldsmd thedt W 26 ¢hvit are
regi ons 303,11 . LS ' el ectrode OCa, .8 may be
Formoa By el Rin  FERAEIaY Phokdes of I (BB a0 70RRealt o5 hashd TRl

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, 760b
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.

13



-such that each of the gate electrodes 81 Ca, 81 b nmay conpri se one or nore

tparallel to the longitudinal axis of t

P

| ayers of dielectric material (e.g., gate oxide |ayers) col lectively

i nterposing one or nore |ayers of polysilicon or other conductive
materials. Mreover, although depicted herein as being formed after the OD
regions 745, 750, 755a, 755b, 760a, 760b are forned, those skilled in the
art will recognize that the gate el ectrodes 810a, 810b may be partially or
conpletely forned prior to formng the OD regions, such that in sone
enbodi nent s sel f-alignnent principles may be enployed. [0056] Each of the

i | ust r H95§] gatPeef@rléém bige8 iBustrated iga peyspestiye vighyatf At apahdayls§parshdnime il Biger al

i ons 745,
oo, a Sk AR R |l Sih 2 WINE AR 05 P el D | o
815a SUWQ dbctt;odssp&ma; &lj,)btlheadlmfehﬁﬁss@dlitsdaﬂewdéﬁrbg&ﬁm30@973?)15 @%)cﬁ%l}/@l?s' on
ar e

745 + 0D, 7 a dip t|o JLhat is substantlaliy P

t heal 323}1 F“%‘iﬁs 3?@% 8{‘1 mmpx by spryeatieans! pridtuserdevelonsd procssses.15bh
subst an*suoﬂ'thét ca@PSMR¢ Phie bRGrdRE 81 @, 8‘13('58c &) cOfprESHe BP@PM F)gp {S’f lng?t'nQn 750a
and the CD 760a ina direction that Is substantia ar a 0 the

| ongi t uBiaeaial &8 akst oxideelayers)apligaivelyHaterposingtohe or moretlamoiaib&mluﬂ)ﬁ&b nay
ext end é@%ﬁé&lhh&l&%ﬂ agso RiBrebFelt 51”&1 ughorgépll&ﬁ% f g}%%bsgg grlaﬁaegﬁret%

regl on a to or an out et )
760a, ragpmstmmsp 7555h’é55@a761)a976£1bta’r@ﬁﬁm86, th¥se RRYle@irStle hﬁwlué&ogmz@maew on

15 central tlon of the associ ated device region
z;302 te )(; %e%?m“@érﬁ 1@8&‘%@%@ Hﬂﬁn Oéﬁ?@wéﬁebnfom%pnqrﬁ@fonn@gﬁbpémt e the
gate el Q@Idn@dﬁcﬂi’ﬂfaﬁ iR bRbod MRSEd Rifali m@nt%rm@@ég%gﬁ%&np eﬁllilESthDn;'Sgl ly

The gat W086kct Fgaleo ®idbmﬁﬂyd5@e§hbgoéﬁ$ﬂ&iBy0bnmybdmumnmshqpmﬂ&ndkﬂﬂ ot her

510a. || boa0n BEREE Teibfolinf pRROUThe EEFhlpds P4 E 28R st Tasbv o R Rkl
shapes, expatrig rthesgatqaeledtrddesﬂ,lOa mahiﬂélsr a pdrtien 8 BSaRebdtatialRtpalhink@he fafepANJrROSE
shown i exa illustrated gate el ectrodes 81 Ga, 810b
may be %’BF%\/‘QG P\‘X/{@h exig n&j‘ﬁ@ gé}? 59’?15(?6 i #digectinn grat tSWéb%g@UV at ed
devi ce pedieesthéIsmitudidRiaxisotae PRV 7435 aﬁ’@Mb&ﬁlclu ttion 9 or

f

patterns of the gate _electrodes 81 , as t e nu

gate el PeRRiggLE I?Wraéaﬁfﬁpt Q%%éi‘ thedit @&/?’@@Skoédb&ﬂandlthe X020 7680in a may be
al t er eddirdctiof ffaf xstsﬁl?ﬁﬁltﬁfl @1?5 tlf%rlgn%ﬁlf_iﬂxgl L@g Sﬁﬁ? N2 D956 Sﬁgc‘fll Qs device

regi ons 730a, 730b. errln ustrated
pers pecmqm@nSvﬁ lew 8if5btnm/ eamndrlmrak_l) i@@y frhmmenmallﬁoglon of therassocidibib@syi@nt

stage Olfegﬁﬁ%t)gg rb%yc'mrh aVr\ih (;u(l"er egge ofe tﬂg 95_ %19](75 5%1 Jnld rtl?et Nﬂ%ﬁf%(;aare%}gec%r\]/gly
The gate electrode 810a may also include an extension 815c¢ extending away from a central
portion of the associated device region 730a to or beyond an edge of the P+ OD extension 745a
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 810a, 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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- correspondi ng contacts have been forned. The first netal |ayer may be

substantially simlar in conposition and manufacture to a netal |ayer

enpl oyed in an interconnect structure of an integrated circuit device, and
in sone enbodinents is actually defined fromthe first metal layer in such
an interconnect structure. However, in other enbodi nents, one or nore or
each of the elenents described below as being defined in a first netal

| ayer of an interconnect structure may also or alternatively be defined in

or from-gpo netal ] a an interconnect structure, such as a third
net al Ig?/Qar H?ﬁ%rné?y %Fé/dt f]‘étggra‘@esd’f deyiggs arg beipg {psmed in ‘thnéssromated\demge

di scussiregio®SBORERBObL hat the first nmetal |layer of the associated device
interco (?Rect structure is eﬂlﬁl oyed as the first conductive |ayer enployed
in the IIM58f confeleringio &ie. P usiraéedosarmrseeqtnapvw dfshé appaeus T00tshewn in Fig.

t to th f th
o eaont Co AcPei e B EHFEARRL IR schalfls arnDrtimel Rk and | ayer mmy be

f or ned bqrrtfsppmdmg cmtax:ts)lnavmbem fosméd t Bt iﬁxad ﬂlytanhwaﬁayme%ubﬁyﬁlal l?@ﬁ'rln% in
interleyel dielectric ers over w gate el ectrodes 810a, 810b and the

subst r at SORYEION 3nd, 'U?ﬂ“ ‘B%Ora mAt! BT ERpleved i am intrgenneqisactursstan 760a,
760b, aiflegratedsretieddvics, AfdNifishide eRABIMATh%Es mﬁﬂéﬂh& RO ﬁr%P m tgﬁla%‘re or

nore dielectric layers. The dielectric layers y conprise s
di oxi de In sch RN infersprtegettrusturddo \Shusniin atheoémMchrhelgam)w or BloACH daci\bND (a

product eQReﬁﬁWeécﬁ%e%&lgw @lbgmgfdet%?%tl ?gs Saylse ! m a), and/or other

insul ating materi al s, con & SHHELSMHDr e

| ayers olso ocdtﬂﬂnattvekyebeai@ﬂhaf lnroeffxroa{:ino‘ﬁfér FRtaR Ldyaf &fanFﬂtreréoHﬁec%%@ctﬂE SR i ty,
t he one Orhﬂr@ |ele rlck?}yg r}ter osing the first netal |ayer
conduct PY2MWEBEP sla%leﬁ THE Se %‘Fé’ POW?%rthﬁfﬂﬂléwlqg discussiemassumss i s
not showat ihe firétgnetD. 1ayP BRIk a6R6iakk debh {.he
first netal Iayerel na)[ he apSar altaus 701%6m&g%%&taﬁu%{%?%%ﬁngcﬁﬁﬁlﬁ%trsf%at may

be connEtd¥etiyedaygemployepinihs interconneciensof tb@ aid @rmsorbyapviedik formednd et s, or
th f l.ect e erred as inter onnects,
b ey ) BURHASTTREL RS 81 EutRl FA Bl S bR aL P Pond ™5

sever al are-desi gnat
The i nt B088hnedn ogqe)mh@chmaxtt éndirst(meeal lpremay batirthed by €aedin®bnd fembrap cel |

i reot SR i RCEM o PR GHeRE e preschs g lommeton &5 Connect

910 may81Gbeandithd subbtedty 708 Mivhedigdoed tie OOWSiorkURB! 50t ?s”’éa, '7%5@"786%78&; aftd
| east in, part dri vi nguthe 15 associ ated devices forned I'n the

associ atre W%g’r‘i"é@ ©RducHye mempgryn asd/ehorthe bye mmvxiediieigptlac lagerse The uppl y
vol t agedlerectp@tlg,%}d lﬂﬁ%cm sfifd6n Hﬁkﬁfecgﬁg@fpr(%u%t gﬁy %&8 \ég&f]gliﬁ Cognect

Mor eover, the may be a source as80CT A

f or ned B]‘:,AQI{eDIAMOND (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 F ig. 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 interconnect.910 may

be ultimately connected to a power supply that is employed, at least in part, in driving the
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associ ated device regions 730a, 730b. [0061] Another of the conductive
menbers formed in the first metal layer in the apparatus 700 nmay be an

i nterconnect 930 that may be connected to the N+ OD 750 at vari ous

| ocations by interconnects 920. The interconnect 930 may extend over one
or nore or each of the tap cell region 725 and the associ ated devi ce
regions 730a, 730b, possibly in a direction that is substantially parall el
to the P+ OD 745, the N+ OD 750, and/or the interconnect 910. The

i nt erconnect |timately connected to a ?round conductor or other

930 may_be ul )
ground PSIEHLTCACVIcE m@é’ inhe asseciaied deyietiregions 7 3s ¥3Gby syrliras byipnowddingiang t he
associ atRdedaw 108 dfiat ' [ ions. 730a. 730b.
Thus, tﬁg Fn?ﬁ?ggﬁhegt 26 ng§ g“ﬂﬁégﬁ&?ﬁﬁgggﬁﬁﬁﬁlﬁk %%v%%wbghe N+ CD
750 may Meregvesghie 8¢ Q74 omanbe o sowute@DNVOBsoaated BMODdevieks iformiddedn the
associ at vi ce. regi.on 3 730b. [0062] The first netal layer in which
a@g)cgi?ed x{%glcgf%lor)g?aa%?go%

t he i nterconnec efined may al so include an interconnect

940 t hat[00fly beAnaherasttifcbohdudtive ni¥mbeR f6aBedM tRNfilsNihelab RYESE thOaParaas Vel |
may be connected to the P+ 740 by an

as an hﬂéerc nnect 950 th@@ . _

i nt er corNEAAYPEEN HFREONFCET IdhptdRYsbeouapnedtsito i Ne QR A0 atrvagigbsloastionabyy
opposi t gntdh i , i i i I ant,i al

par al | ol p o Rels e, TRE AR ket RO I o Ricke SRR SR e Ty o
930. [ @eme) 7Ihanddppassetiatsd dGGcemegions F30a Tlbypessibly inaldirectibiethaoignect s 955

750, 7abpnatyalfpihdi Br a5 00985 R SR VSR, Pieetha aeieenns iy T

.enpl oyednttrebnneat 2300naBCltingtetiesintded QM BurldconBetGSRH QMR pRMAnd Phietifal

regi ons 730a, 730b, such as may be necessary to performdeSired | ogic

and/ or SPYEF theMBsmpixeil.at leaghie Pardrs drivipadhesssodiseddayices fermstl in He tap cel |
formed i tRB;i ' ' ' r di adapt able with
or Me laﬁko'b{c&fbd dRPicE Rlgions §9bLN 3T TR, th@ri)rﬂ%ﬂﬁgﬂgl:t%% ma : n% ggscmgerc%n{lfcé.n of

a variety o devi ce configurati ons, arther onnec
t he assd@oraevas theli-dd3 75hmalbe asewcé OD:fbr devciated NAGOB dsvic&farmdBthé hr ough

t he in5§%ﬁﬁﬂﬂ§@£ﬁe§%§g§ﬁ2=%§§ﬁxdir60t'y or indirectly, will not be further

di scusse erein. exanpl es of such interconnection of devices
formed i[#P62he aBedubtaheial lagy irc®hich eg iafscondeis 903050 areAeRnMnaL s thelag

di scussi_on .above. 064] Referring to Fig. 10, illustrated is a perspective
vi ew of & H&erﬁﬁ‘ﬂ’éF‘a9[43§Eaf%'@Y§}?§\Rﬂ“9°??d terhy Tgb ODh735 byt assitsironnecs Paeas avell as
manuf acblifercOnnébi 50 tRat MBRRbANRfeddo BRAO! @Dnﬁbfﬂg r?hf?é{ntg{coﬁﬂl%t 93 The

c

correspondi ng contacts have been forned. The se al Tayer may be
subst antfitefceRnests 90,2350 may extnng os subisantialhycoppasitefdistiions, passiblyniptditectiang elat

enpl oyegy sﬂb&gntiaﬂg' PhRANNG tife Bt OBCH4Y! Ge ¥+ 8B 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, 750a, 750b, 755a, 755b, 760a, 760b. These

- interconnects 955 may be employed for interconnecting devices formed in the associated device
regions 730a, 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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integrated circuit device, and in sone enbodinents is actually defined from
the second netal layer in such an interconnect structure. However, in

ot her enbodi nents, one or nore or each of the elenents described bel ow as
being defined in a second netal |ayer of an interconnect structure may
also or alternatively be defined in another metal |ayer of an interconnect
structure, such as a fourth netal |ayer therein. For the sake of clarity,
however, the follow ng discussion assunes the second netal |ayer of the

aSSOC|ated devj.ce interconnect structure is enployed as the second
conduct gréequg;{éqxg emAcEeye peen: faamedat Hiessenvdanstalrayst maydesnbstantialp sienitaap

-cells beg élﬂansﬁ’n'bHﬁﬁ'd hantA&uARBA S 5)7 1{11{3{08?53 ﬁrlﬁ an{%rc%%ﬁé’ ndﬁrﬁéfglof Layer may

be formed by form ng one or nore sub nar

di el ect mt@gratasyenr@nmme,tdmd i poree emboBmests mtuaﬂgﬁeﬁ&@&roxﬂ% seO&fdl ragtal one or
nor e liﬁ/% 8u§c}yan ret I veI nd/ or . erI ve|] dielectric |ayers, and
subsequé or m ‘Hﬁi‘”"% ALK H5Ers "W{ Hieqy 8 ALY, RRS PFHBOKSIOr Kesheol

di el ect themlémc&scr’ﬂae beiol a@ctiemgcaehay&rnsa d%%dhﬁetaﬂu%?fo@% 'ixﬁérlc ekl 1 ar in
conposi tion and manufacture to the previously forned pre-level and/or

i nt er | eVEYCUHF B3 AlsPio§ alterpatively %ﬁﬁlh@fb@ﬁﬁmmtﬂélwﬂfmsnmnWWruca&e one
or nore # f materl al For .t he sake of
clari ty,Sl!lct%Kag ag%lg{horpargr{)que gﬁe\f {@Elsélged;fg%#%t QrsYd; f?slh i dISHESINRt al

| ayer cossumes the seqopdinetad layladoﬁtheassntletreddme@h&r&il:ﬂectgﬁﬁctuﬂﬁgemﬁfb@ed adhe or
ot her und§ (?Té%@g t‘fe tures l (? hshown in Fig. 10. [0066] One of the
conduct PV frvederERPioxeq (gthe giesRepngetion ofjt é‘%/‘?—ﬂe qrﬁnqrﬁéapacﬁﬂﬁb%ltl&s 700

.may be ﬁmemﬁﬂhe@mﬁsﬂﬁp that may be connected to the interconnect 940 by

an int e%nnect ~. 920. The interconnect 960 may extend over the tap cell
region SI podde secpnd megal davermey bp farmat bV§0mBug)9mmm@t‘ﬁlsybspwmplémﬂawl ar to
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[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 intercpnnect 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 formed 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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potential at which the NW715 may be biased via the interconnect 960 may be
different than the potential of the power supply enployed in driving
devices formed in the associated device regions 730a, 730b (VDD in the
present discussion) or the ground potential enployed for such devices (Vss
in the present discussion). For exanple, VBB may be greater than or |ess
than VDD in magnitude and/or anplitude, may be in-phase or out-of-phase
relative to VDD, and may be applied to the NW715 concurrently with or at
differe jmes_relative to the application of VDD to devices forned in
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f - phas ] VDR, : ' bhe: PW.220 concur.rent|y
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t unabl epow@ 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 Vss. For example,

Vpp 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.
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[0071] The control of VBB and Vpp may be accessed off-chip or through
programmabl e on- chip apparatus, such as one or nore charge punps and one
or nore bias voltage regulators. The control of VBB and Vpp may al so be
constructed in preset values at power-up fromeither off-chip or on-chip.
I n one enbodi ment, the control of VBB and Vpp may be configured as high
bi as voltages during sleep/idle node(s) for |ow | eakage power, and be
connected to Vss and VDD for active node. [0072] Aspects of the tap cells
make f orwar d- bi as possible for performance with
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be enpl eypptbyed inchckisettiag Mag lamaw,; ﬁolpgﬂaétemgécﬁ%udﬁ(ﬁa%ﬁll)@dt%ﬁ QméBPlernﬂ 2] the
hP720 esi gned in-chi -chi p.
Ref or 1 BRVEBEH Vit Vie gob todt 58RI BLY S5 40 pieulsmingdof oer ebers
por t i on aowhan@ LG cont@MRRPIERA tnddé tab Q@ll@@ﬂaars%c%ed7&ghe g‘f\ﬂs 'd&ellfrlug%% 20

herei n designated by the reference nuneral Oa ppar at us
subst ant”i‘t%PP‘S}‘ Qpsstatg or sushiskasusahprgeds trigerd byleatemal anﬁtsg (Z)Jséhdsldctwggeer whi | e
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addi tion
p0551bly dependmg on internal or external events; and/or (3) a back-bias voltage controller sends

Vgg 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 to bias the PW 720, the back-bias controller apparatus which may be employed to
achieve such additional voltage potentials 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 F ig. 10.

However, while it is discussed above that the apparatus 700 may include tap cells in addition to
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19 the single tap cell fornmed in the single tap cell region 725 shown in
Fig. 10, and may al so include associated devices in addition to the
devices formed in the associ ated device regions 730a, 730b shown in Fig.
10, the apparatus 700a shown in Fig. 11 depicts nultiple tap cells 725a
each corresponding to devices fornmed in multiple associ ated devi ce regions.
[0075] In one enbodinent, the nultiple tap cells 725a nay each be aligned
with others of the tap cells 725a. For exanple, the tap cells 725a nay be
posi tioped. i gﬁglke attern such = as where the |ateral sides of each
tap cel fhespg taIP gelL edh it the single4an @erlﬂéegw {/R5 sheavn intFég- 40, aniddeay alfo inglude east
one oth 7 965
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pot ent i @sclcnsuret mpy oeluds twobr meuef detsaifeint mwrmnhgane%owsﬁ R—Ibhee\teﬁnn s@hts 725a

may hav ower | i an r.contro l as_those connected to
the tap"¢ I"ger%géﬂaﬁ’)/m? ﬁggﬁ’sﬁﬁ’}r df?ﬁ‘é‘?fittg 335’6)3“ ggﬁ};e t3R qells mgtudedpy a chigpar at e
power sMpmloverslt e/ it be desirable lt@ confipaye the imevnarte 960,965 iehdfleMmdt Hnetdet 2P
cells b theggdd t|on i nterconnects. [0078] Thus, the present disclosure

provid bsgantially oé‘tgG@ |S‘?%W“i5'&| 'Rbat is, jif Bayenas bp denineblerto configmpetke dévp@tmeg@ I
i ncl udigm, 845 ds8asingldnedt nRRILSAE W InENTR oﬁerﬁgﬁhakgl5§oml\(éé&%e ah%;ﬁ r]

second CMOS tran3|stor doped regions in fir secon ,
r espect@f{sel spgmegnsr ei n each of the first and second CMOS transistor doped

regi Ons[Ob‘ﬁ]Confl“hl%;' WEfle 18t BEwRIi %ggd IY\fatintl%nal interconnects similar 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 cellsnot
sufficiently aligned with the tap cells 725a 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
iqterconnects. '

[0078] Thus, the present disclosure provides an apparatus including, in one embodiment, a
CMOS device cell including at least 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 poténtial and a ground potential. Such an embodiment also
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correspondi ng one of a power supply potential and a ground potential. Such
an enbodi ment also 20 includes a tap cell having first and second tap cell
doped regions in the first and second doped wells, respectively, wherein
each of the first and second tap cell doped regions is configured to be
biased with a different potential relative to the power supply and ground
potentials. [0079] Another enbodinent of an apparatus introduced in the
present disclosure includes a plurality of tap cells each corresponding to
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and  gr deviee d:dmtsed’nGQﬁmﬁﬁFaﬁt}%fQIM@@fdegHE%gllsté?)llg&% Ccto gew ura £ d{@g@s
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of a power sup ound potential. A first back-bias

i nt er colf86} arﬁle@rtssemdnsztlosbmcalksobnasduwémawm&@ﬁnowi dgﬁflﬁlvqgngggt&pmcdonnect
the N rectly to first and

resp ectivel at | east
second ackrg%i aswggﬁ?c\égeg ih theSH t?"i'éetprf’ﬁ‘)é‘aﬁ %Nwﬁhé‘“ﬂ héaPFEeMélllquCFm&albb”
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81]: g ﬁ%duﬁceztggﬂﬁ rle%gtgstlg c'oprestptﬁgﬁgg t?gf\’ w'%]l tBWE elll Power supply arld
ground interconnects are configured to connect the source/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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iis one of a plurality of tap cells each including an N+ doped region in a
correspondi ng one of the plurality of Nwells and a P+ doped region in a
correspondi ng one of the plurality of P wells, and 21 the plurality of
CMOS device cells conpose a plurality of cell blocks each associated with
at least one of the plurality of tap cells. [0082] The present disclosure
al so provides a nethod which may be enpl oyed, for exanple, to forma
back- bi asing architecture that nay be enpl oyed with standard CMOS devi ce
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changes; "§i F gissesond! back-bragprtsndal resrectvely.ithisgre eashpalifferens potentink he

spirit pniveeome pdivel MPpRTAAGRIundipdchgaure. 22 WHAT IS CLAIMED | S: 1. An
apparat us, conpri sing: _ '
[0083] he foregoing has outlined features of several embodiments so that those skilled in

the art may 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 thé 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 altefations herein without

departing from the spirit and scope of the present disclosure.
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a CMOS device cell including at least first and second CMOS transistors
haV|ng first and second CMOS transistor doped regions in first and second
doped wells, respectively, wherein the first and second doped wel|ls have
opposite dopant types, and wherein each of the first and second CMOS
transi st onydapas ci amenysi s configured to be biased with a correspondi ng
one of a power supply potential and a ground potential; and a tap cel
having first and second tap cell doped regions in the first and second
doped wel lis,  raspeshiuy @bMpristhrer ei n each of the first and second tap cel
doped regions is configured to be biased with a different potenti al
relative to the power supply and ground potentials, wherein_ the first tap
cel | doped GMEP dpvisrssl! ineludingableasd Beshandsyeoad §MQhignsisiossthayisp §est ol | but  a

hi gher ~ dqpan CRRACERLLRE éld?)@d Fegloft fn\fﬁsttagd §e|3@ndfdof)§)twéif§,pf‘ég>ewﬁjef , whiidnWher ein
the second tap ce on he sanme dopant type as the second
doped wel Ithefirst agd mcgwb%p%w@lﬁt awemeﬂamnbmeslr @ldaherein gagh 9fhtée Setadd doped
vel . 2. E@&né‘@&ﬁﬁﬁéﬁ%st@? dcﬁ;leéi} oilxs ?éﬁa&{tfghfédwﬁ‘e Enés@é%tﬁ‘ﬁ@oé&? ToﬁPoPe| |
doped regions are conf |?ure bi ased with different |rs and second
pot ent i al & PoresyyERlY Potentip! mﬂﬁéﬁm@ﬂéo@Qéﬁf@d different potential relative to
the power supply and ground potentials. 3. The apparatus of claim 1 wherein
t he CMOS l; of claim
5 wher ei n e £ P X REAREHL el Rt e frslina KAERPRBRI BLAE O, L Py
shapes andespeqtleclalwlmmmh ohtbe fist amfiisecoag parceli depedfegionaisernfigneditebn at | east
one of ma er ent
relative '?) E)H S%%g&pﬁgv}g?l%ﬁqﬂ%lewggﬂ VStrtJ(;ﬁ% %%ts'?ﬁt nld%%ugﬁlbq‘%ltlag wgérréa{lus of
clai m 1 whls festriapellldepestregierehas theshae doranidypscis dreifirst dopedivedl but élfueheent

potenti al entials.
7. The apﬁ% %?ﬁ%&o #é%ﬁ#?haﬁgfggﬁkgﬁ‘Q?rggﬁagn %%%%%] %ﬂggpgidoped

r egi ons arregiorclys fiegamedppen timg ab theseadnd dopefl mel bitrp laghdr dqp@m concepfnasiont he power
supply pot.gitiedd thk SecBhPRIpB@wtipe corresponding one of the first and second
CMOS transi stor doped regions. 23 S. An apparatus, conprising: an N wel |

| ocated in a substrate; a P well |ocated in the substrate proxinate the N
well; a t&p celTheiappdraidi ofgclam Nwhdepetherfegiand seeont hap dé¢linddped agpibna aR+ doped
region in E&?%ﬁpﬁgmﬁt Hz biafed I9v1t|ﬂrd?tlf rérX ﬁps( arg\é%)nQ%Xfegt?alsc? sﬁe%tige%(;; r{'halt Qr%leéilccilI 49 a

plurality o nsi st or eV|c
different potential relative to the power supply and ground potentials.

3. The apparatus of claim 1 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 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 of 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.
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having source/drain regions in a corresponding one of the Nwell and the P
wel | ; power supply and ground interconnects configured to connect the
source/drain regions of ones of the plurality of CMOS transistor devices
at least indirectly to a corresponding one of a power supply and ground to
bi as the ORAGELLASUMERMHEr ain regions with a corresponding one of a
power suppl ){\! potential ‘and a ground potential; and a first back-bias

i nt er conne@tN welblogatedsn @ sebstiaiek - bi as i nt er connect configured to connect the
N well ant {heiobadehkhe SLRFRE pEdx ¥Rty the Rwdieast indirectly to first and
second back-bias sources to bias the Nwell and the P well with a first
and second taesl-insludingsnNrdoped regio gpibe Niwadl apd a Phdppedgpgionsig e Bawellif f er ent
potential bty ¥ECHMOSdREicOANNE Each URRIdNhg A MurB P HNOMPRLAALiEE devides ehBIE _
apparatus of claim8 further conprising an _interconnect structure including
first ande¥iessyecedstiareeionyvrcoreppiinernsiofithaN v§i! e thednwelbt i ve menbers

I nt er connglvenG ﬁl?%d %}f)ur{dhﬁ}ercpﬁri_éét@l:é 1Rl IRl thaBsurc@ldPdin H16hEESonkd foOrm
ones of a pl urarl ty of CMOS device cells _included in the apparatus,

wher ei n t 9 tsae#lits eV (S dresigerslsreesihieast EuHARly 32 eaferPoafing 8892 partial Iy
i nclude ongwef supp¢ aid %}B@{d!té YiaOfhe COHMUES MR /AARIHIREiSnd With & riclgondingBiel

| ayer, an wherein the first and second back-bias interconnects each at

| east par tafaPPyersHRlYpRierdiakrng f giqvad poieniichrid 'y of conductive menbers in the

second netgarstladESias iA@rcodtBt AN RAERhABacRIbias idérBdnBedbBITRLRA i\ @nRWBE Nsuppl Y
and ground interconnects are substantially parallel, and wherein the first

and second" e thsiPauell, repacivsinaideast indisectly tfirptand secprd baskipias parces ity each
subst ant i a&jids¥hde e BSH BYP a/ell tdthlaTRst RRVNRErRILARK-MiaSttenBAIOMESEctiVelll BlaCONNECt S.

11. The apparatus of claim8 wherein: the Nwell is one of a plurality of N
vel | s eaclr§ Geiue differept Rofratial gejaitvede ke poveisupplygndigrouad gafgnt- 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+ do&gd region in a corresponding one of the
plurality %f NWerPRaraipolflam SRR cPmpivng ImintgroopiereS oM iIRYudrelist  t he
plurality a8 siRoMehkbial lay@RthainB b Yruddlit of BhduelWdméladerCifitefcBhncttingYnks/siare | N t he

apparatus col | ecti velg conpose a plurality of cell blocks each associ ated
with at | hgpitsRE QFOP Hemptien dpvicey (b foragies & 1asplumlity 1 CHOS deyissroglivis of
claim 11 vmﬁc];aumn 8RGBp24tud, fdm_eae&ldmabb\?éf sﬁf)pHI lam gxie_tuhcsinte?coaﬁdlclarﬁgladat leestXI mat e
a perineter of a correspqgndi ng gne of the ur It or _.ce OCKS.
P partially inc?ude one Fc))? the plgrality of conductivepmem ers ir¥ 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.

10. The apparatus of claim 8 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.

11. The apparatus of claim § 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;

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

a plurality of CMOS device cells included in the apparatus collectively compose a plurality of

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

24



13. The apparatus of claim 11 wherein each of the plurality of tap cells is
oriented in a central portion of a corresponding one of the plurality of
cell blocks. 14. The apparatus of claim8 wherein the Nwell and the P well
are electrically isolated fromthe substrate. 15. The apparatus of claim
14 wherein a deep doped well electrically isolates the Nwell and the P
well fromthe substrate. 16. The apparatus of claim8 further conprising an
i sol ati on 12t r ucthGra@PiraitePp6lgithg ! t'HETal 38| ¢f had@!wrHEY Pf ugn Fells s ©Fented

substrate -pre’%@mate a perimeter of a corresponding one of the plurality of cell blocks.

13. The apparatus of claim 11 wherein each of the plurality of tap cells is oriented in a

central portion of a correspénding one of the plurality of cell blocks.

14. The apparatus of claim 8 wherein the N well and the P well are electrically isolated

from the substrate.

15. The apparatus of claim 14 wherein a deep doped well electrically isolates the N well

and the P well from the substrate.

16. The apparatus of claim 8 further comprising an isolation structure interposing the N

well and the P well in the substrate.
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