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(57) ABSTRACT

An integrated mrcuit inchules first and se:ond voltage
domauis. The first voltage domain is associated with a posi-
tive voltage supply grid and the second voltage domain is
associated with 8 selcmtabiy oii voltage supply grid A six itch
is used to selectably switch on and off the selectably on
voltage supply grid to power the second voltage domain A

buffer cell cluster of at least on uu tiel buffer cell and a p nr of
insulator cells is coupled to the positive voltage supply grid
elr:ctnadly independent of thc nodes of a switch and is
capable ol bufieruig a teed tluough signal havmg a logic one
voltage level defined substantially at the voltage level of thc
positive voltage supply grid Thc bulfr:r cell cluster hm Iwo
distal ends, buffer cell cluster. at one distnl end, is coupled to
a iirst insulator cell of tlm pair of cclla while, at tlm oCher disml
end, the buffer cell cluster is coupled to a second insulator cell
of the pair of the cells.
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1

MI:THDD AVD APPARATUS FOR
BUFFERING SICIVALS I ~ VOLTAGK

DOSIAINS

C:ROSS-RFFFRFNC'F, TO RFI,ATFD
APPLICATION

Tfiis applicauon claims priority to thc pmvisi&mal patent
apphcauon lmving Application No. 60(976. I 8 l. filed Sep. 28.
2007. imving inventors Robed C'hiu ct al. mid owned by lo

instant BBBlgllec. Iilr a MfiTHOD AND APPARATIIS FOR
BUFFBRINCi SICiNALS IN VOLIACifi DOlvLAINS.

FIL'LD OF fHF INVFNTION

The present disclosure generally relates to integrated ctr-
cuits having more than one voltage domain and that are
capable of bu 0'ering signals in the i ntcgmtcd circuit, and morc
particularly. to bufierinvg signals in a voltage domain of an
inteyatcxl circuit tlmt is capable of being powered down zc

independent of anolher voltage domain of the inle rated cir-
cuit.

BACIKCiROUND OF THE INVL'NTION

As the explosion of electronic devices such as televisions,
computers (&.e.. anything tlmt computes), monitors. mobile
phones, peril&iud digital assistants. handheld devices, etc.
continue to push the teclmological envelope with respect to
their ubility to perform tasks quicker and better than each lc
previous generation. size and power consideralions remaul
unportant to both the consumer and the circuit desiyier. The
t&vo collsulclutlons often go hand-in-hand ns a decrease in
size of a handheld device. for instance, may require a battery
source that is limited in physical size and tlmrefore may "»

require more I'rcquent charging or rcT&iacenteut when com-
pared to a similarly constructed battery bavin sumlar elec-
tricai properties but being larger in size. Otlmrs having ordi-

nary skill in thc nrl will also appreaaic other relationships
(e.g.. between size and power) of integrated circuit compo- sc
aci'Its.

It is w ell known tlust integrated circuits supplied with more
than one voltage grid are said to have more than one voltage
domnin, lvlmrcin each voltage domain is associated with the
voltage level provided by its associated voltage gnd. It is s.

further well known to selectively power up or power down a

voltage domain by selecuvely providuig voltage to the volt-

age doniain's voltage yid. Accordingly, ~oltage domains
may also be rei'crred to as power domains It is also well
known tlmt an uitegrated circuit's multiple voltage domains u

may have voltage levels at the same or different values.
FIC& I illustrates a block dingram of one example of an

inteyated circuit 100 that conceptually shows features rel-
evant to the present disclosure The integrated circuit 100

includes three volt ige domains: a first voltage domain 102. a s

second voltage domain IU4 and a tliird voltage domain IU6.
Tlm lira) voltage dmnain 102 und thc third voltage domain
106 are assocuited with the positive voltage supply gnd
VDD I 108 while the second voltage domain 104 is associated
wuh mlother voltage supply god VDD2 109 For purposes oi'1
this example. the another voltage supply grid VDD2 109&s a

selectably on voltage supply grid VDD2 that has a voltage
level at or substanually at the volta e level associated with tile
positive voltage supply grid VDDI IU8 w:hen the selectably
on voltage supply grid VDD2 109 is on. One or nulrc switch- &

ing cells (not speciTically shown) lmvulg switch loyc (e.g., a

PMOS tmnsistor) associated therewith are coupled between

thc positive voltage supply grid VDDI 108 and the selcctably
on voltage supply grid VDD2 IU9 to control whether the
selectably on voltage supply yid VDD2 109 is on or off. It is

contemplated that tlm another voltage supply grid VDD2 109

niay bc any otlmr voltage grid that is ahvays on (as c&nnparcd

to being selectably on) and&or tlmt is at a diffbrent voltage
level tlmn the voltage level associated with the positive volt-

age supply grid VDDI 108. As used hereul. the term switch
logic is synonymmis with the term switch and refers to any
suitable inteyated circuit component(s) capable of perfilrm-
ulg a sss itching filnction as hlow n ui the art.

Onc lmving ordinary skill in the art recognizes that inte-

gmted circuits include standard cells that include logic
designed, progmmmed or programmable to perform a par-
ucular circuit function. As is recoyiized "logic" may include
any suitable combination of intccmted circuit conlponents
(c g., transistors) It is further recognized that standnrd cells in

an mtegrated circuit are generally found in the lov;er layers of
an integrated arcuit (e .. in the substrate rayon nnd ui the
loller metal layers) Rctunlulg to FICi I. standard cells (not
specifically shown) witlfin the first voltage domain 1()2 of the
ultegrated circuit 100 are coupled to the positive voltage
supply yid VDDI 108. Standard cells (not specifically
shown) in the second voltage domain 104 of lhe integrated
circuit 100 are coupled to the selectably on voltage supply
grid VDD2 109. Similarly. standard cells (not specifically
shown) in the third voltage domain 106 oi'he integrated
circuit 100 are coupled to the positive voltage supply cnd
VDDI 108

Tile positive volt& e supply gnd VDDI 108 powers the
standard cells ui the first and tlurd voltage donmins 102 and
106 ol'he uttcgratcsf circuit 100 bv supplying the positive
voltage level associated with the posiuve voltage supply gnd
Vl&I&1 108 to each of the standard cells. Similarly. the select-
ably on voltage supply grid VDD2 109 o I'hc second voltage
domaui 104 of the inteyated circuit 100 powers the standard
cells in the second voltage domain 104 of thc integrated
circuit 100 Bccmlsc the selecbsbly on voltage supply gnd
VDD2 IU9 is a voltage supply grid tlmt is capable of being
powered up and powered down. the standard cells in tlm
second voltage domain 104 are also capable of beuig selec-
tively posversxf up and polcered down.

It is filrther recognized tint additional cell types besides the
standard cell as introduced above are used ul integrated cir-
cuits to perfomi certain fimctions. For example. the switching
cell (also uitroduced above) and the burr cell (descmbed in
further detail below) are additional types of cells used in an
ultcgrB&i:0 cltcul t

hnphcit in the ahorse discussion is the need and use of a

neganve voltage supply grid. For example, many integmted
circuit componenrs require one or morc terminals coupled to

mund or a sufiiciently low ~olta e source or supply. FIO, I
illustrates such a negative voltage supply grid ns nccativc
volta e supply gad VSS 110 Cienerally, each ol the voltage
supply grids (positive and negative) in an integratcxl circuit
are associated &vith the upper-must mein) layers. are arnulgcd
in a gnd (as further discussed below) md are coupled to cells
and&or power-ground rails (associated with the middle or
l&rwer laycm; ol'hc integmted circuit) using a piece oi mein)
called a via stack. The via stack provides electncal connec-
tivity betwsccn the associated voltage supply grid and to thc
cells of the inteyated circuit. As is knov;n, power-yound
rais (vertical or horizontal) are used to carry voltage from cell
to cell without hnving to tap tlm voltage supply grid using viu
stacks for each cell. L'ach time the term "1 ia stack" is used
tlu oughout this disclosure, it is recovgnized and contemplated
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tint any other suitable electrical conduit or u ire is and nmy be
capable of sunilarly providing this electrtcal connectivity.

lite integrated circuit IUU of FICi. I illustrates a transmit-
ting stantksrd cell 112 associated with or located in tlm iirst
voltage domain 102 and a receiving standard cell 114 asso- s

ciated with or located in the third voltage domain 106. The
transmit ung standard cell 112 is a standard cell that is capable
of transnuttinsg a feed-tluuugh signal 113 through the second
voltage doniain VDD2 104 ol'thc intc rated circuit 100 to the
tlurd voltage domain 106 of the integrated nrcuit 100 to, for ui

example, the receiving standard cell 114. The feed-tltlough
signal 113 is so n mied becmise it is I'ed through motlmr
volta e domain (e... voltage domaul 102) The feed-thniunh
sigiml 113 has a logic imc voltage level at or substantially at
thc voltage level of the positive voltage supply grid VDDI
108 and represents any suitable information for transmission
from one standard cell to another standard cell in the inte-
grated circuit 100. The infiirmatmn mirried on feed-through
signal 113 is carried on a metal path or any other suitable
transmission cmxluit or wire capable ol'clcctrical conncctiv- lo

ity (not specifically shown). Although FIOi. I shows a specific
exmnple of feed-tltiough signai 113, it is known that feed-
tlu ough si nafs may be fed tluough any number of different
voltage domains and may be received by any mnnber of
suitable stmirLmd cells.

It is recogiuzed that the due to physical panmeters such as
length of the transmission path from the transmitting standard
cell 1 12 to the receiving standard cell 114, etc, the signal
strength of the feed-tluough styml 113 may be attenuated or
othcrts ise adversely n(Ti.'ctcd by noise and/or otlmr electro- lo

magnetic elTects if ii is not buffered up to or substantially
close to the voltage level of the feed-throusgt siggnal's 113
logic onc voltage level By buifering the fied-through. signal
113. the information conveyed on the lbed-tin ough sigrml 113

mny be more reliable tlmn it would be othcruisc. It is recog- "»

mzed that one or morc buffi rs in mly suitable cd l(s) (e g.. an
uldependent butfer cell or a suitclun cell that includes
buffer)maybecoupledbetwccntlmtmnsniittingstandmdcell
I IZ and thc receii uig standard cell 114 ni bulTer thc fecd-
through signal 113. As used herein, the temi bufier is synony- sn

mous with tlm mrtn buffer logic nnd refi:rs to any suitable
combination of integrated circuit components capable of per-
forming buiTering functions as known in the art.

It is gmierally desirable to buffer fis.d-through signals 113

within the second voltage domain 104 as it is at this locution s.

where the signal strength often needs to be improved for
acculale tlatlsnllssloll of lllformation to the receivulg stan-
dard ceil (e.g.. receivulg stmidard cell 114). Using the
exalnple ol'FICi. I, this poses a probleoi because the second
voltage domain104 is capable ofbeing selectively turned on u

and off. If a but'fer is unplemented in the second voltage
domain 104 such that it is poivered by the sclectnbly on
voltage power nd VDD2 109. the buffer nlay not be opera-
tional (i.c, turned on) ivlmn ncedcd

To address this problem, it is known to couple n bufli r such 1

as buffer 116 to the positive vol mge supply krrid VDD I 108 as
shown in Fl(i I. Thc implcnientation details regarding thc
coupling of the positive voltage supply grtd VDD I 108 (asso-
ciated with the first voltage domain 102) to butfer 116 assn-
ciatcd with or loca(cd in thc second voltage dmnain 104 is mi

discussed below. As is known, buffers may be implemented in
a stand-alone cell called a bufli r cell or may be implmnented
in a su itclung cell. I lov ever. prior art solutions either limited
the location of buffers to specific locations and thereby fixed
the number ofavailablc butTi:rs in the second voltage donuiin r
104 or required the use of or dependency upon at least one
sv;itching cell as discussed below. I ofloiving these prior art

methodologies uas costly as it limited the locations wlmre
circuit designers placed bniTers and resulted in limitin the
number of feed-Ctlou gh signa Is that could be fed tluouJot and
butl'cred in a second voltage donmin like secimd voltage
domain 104 of integnted circiut 100.

FICi. Z illustrates a schematic block diagram of one
example oi'a sivitching cell 200 in accordance u 1th the prior
art. Sv;itching cell 200 includes switchulg logic 202 u ithout
a bulTcr Switching logic 202 may bc any suitable logic
capable ol providing a switclmug function. In tlus example„
switching logic 20Z is unplemented using a PMOS transistor.
Switching logic 202 is coupled between thc positive voltage
supply grid VDDI 108 and the selectably on voltage supply
grid VDD2 109. Switching logic 202 receives a slecpin signnl
204 from my suitable logic, and bused on lhe sleepin signnl
204. switching logic 202 is capable of nirning on or off the
selcctably on voltage supply grid VIÃ)2 109. In otlmr words,
slequn signal 204 is any suitable signal. inlonnation or data
(e g.. but not limited to voltage levels) that represents what
state (i e.. on or o(B within which switching logic 202 should
opemte. In one embodimem. when the sleepin signal 204 is
equivalent to a logic 0, switching logic 202 goes "to sleep*'.

The lo ic that provides the sleepul signal 204 may be from
any suitable source such as a processing unit (e.g.. a centnl
processing unit(s)) in a computing device, or any oCher func-
tional cell on the same or different inte rated circuit ul which
the sivitclung cell is located.

FICi. 3 illustrates a schemntic blimk diagram of another
example of a sv;itching cell 300 in accordance with the prior

Switching cell 300 includes switching logic 202 nnd

butTer klgic 116. BuiTer logic 116 is coupled between the
posiuve voltage supply grtd VDDI 108 and the negative
voltage supply grid VSS 110 and opcmtes tlm mime as pro-
vided above with reference to TICi. I Sivitclung logic 202
opemtes as described above with respect to FICi 2.

FICi. 4 illustrates a schematic block diagrmn ol'ne
example of a bulfer cell 400 in accordance with the prtor art.
ButTcr cell 400 imp lenmnts buffi:r logic 116 as nvo invcrtcrs
I 502. 504 coupled ui scrtcs mid is coupled bertveen thc
positive voltage supply grtd VDDI IU8 and the negative
voltage supply grtd VSS 110 FICi 5 illustrntcs a morc
detailed schematic block dtasyam of the buffer cell 400 of
FICi. 4 and specifically shows each inverter I 5UZ, 5U4 imple-
nientcd using CMOS tmsnsistors as is known in the art

FICi. 6 Clustrates a top plan view 600 of a portion of
integrated circuit 100 of FI(I. I in accordance with the prior
art. I'IO. 6 illustrates posiuve voltage supply grid VDDI 108
in relative relation to negative voltage supply grid VSS 110
and selectablv on ~oltage supply grid VDD2 109. In this
illustration, positive volta e supply arid VDDI 108 includes
a plurahty of metals that are substantially parallel to each
other in a Iirst dirccuon (e g.. in a subst mtinlly vertical direm
tion) in adthtion to a plurahty ofmetals that are substantially
pamsllel to one miotlmr in an orthononal direction with respect
to the afiirementioned plurality of illustrated metals ul the
first dirsmtion (e.g., in a substantially horizontal direction).
Onc having ordinary skill in the art will recognize that mich oI'he

neganve voltage supply ezid VSS 110 mid the selectively
on voltage supply grid VDD2 109 is illustrated in a similar
maimcr As further illustrated. thc selectably on 1 oltagc sup-

ply gnd VDD2 IU9 overlaps a portion of both the positive
voltage supply grid VDDI 108 and tlm negntive voltage sup-

ply grtd VSS 110. In IlCi. 6. tlus area of overlap is indicated

by area 104 and indicates the location of the second voltage
domnin 104 of the integrated circuit 100 ofFI(i 1. The am of
non-overlap indicates the location of the first voltage domain
IUZ. Tile metals associated with the positive and negative
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5

voltage supply grids VDDI 108 and VSS 11(l are iflustrated
larger tlmn the metals associated with the selectively on posi-
tive voltage supply grid VDD2 109 for purposes ofclarity and
to further illustrate that tlmse pluralities of metals are typi-
cally (but not necessamly) of a larger size than the metals s

associated ivith the selectably on voltage supply grid VDDZ
109 to avoid adverse su itching effects such as a large II( drop.

In prior art cell layouts where the substantially horizontal
mcultlcl's ol each ill'hi.'oivcl supply grids VDDI 108,
VDD2 109 and VSS 110 are pnmarily used to dlstribuie the «I

associated voltage level of the grid thnsucpout inteyated
circuit 100, ibc substantiafly i erlical members of mich power
supply grid are primamly used to provide electncal connec-
tivity to cells within corresponding and respective voftace
domains Accordul, the substantially horiimntal iuembcrs
are typicafly located in a higher metal layer than the corre-
sponding substantially vertical members of the power supply
grids The opposite is true for prior art cell layouts thai use
substantially lmrizontal members for providing electrical
connivtivitv to cells with corresponding mid respective volt- o

age domains and use substantially vertical members for dis-
tribution throughout the integrated circuits. Via stacks are
used to couple vertical and horizontal members of hke volt-

age supply yids.
In prior art cell layouts where tlm substantially horizontal "

members of each of the voltage supply grids VDDI 108,
VDDZ IU9 and VSS 110 are prinmrily used to distribute the
assoc«ited voltage tewel of the grid throughout the integrated
circuit 100, such as tlmt shown in pith 6, swltchulg cells
without bulTi.rs 200 and switching cells is ith buffi.rs 300 arc lo

generally placed or otherwise tocatcxt beneath the subst ul-

tiafly vertical metals highhghted by areas 606 and coupled
bctuecn thc substantially vertical members of positive volt-

age supply gnd VDD1 108 md the selectably on voltage
supply grid X'Dt)2 109 using vin stacks. It is funher recog- "»

mzcd Ihat thc ideal location for placement of a sivitching cell
u lfll or without a buffer 200. 300 is below the Intersecuon of
the substantially vertical members of both the positive volt-

age supply grid VDDI t08 aml the smlectably on voltage
supply grid VSS 1U9 v;ith the substantially horizontal mem- sn

hers of the same grids as indicated by the area labeled with
reference numeral 608. This locauon is considered ideal to
the extent tlmt the distance fmm the substantially horizontal
positive voltage supply grid VDDI 108 (filr distribution) to
the substaimafly vertical positive voltage supply yld VDD1 ss
108 (for cells) to the substantially vertical selectably on volt-
age supply grid VDD2 109 (for cells) to the substantulfly
1«lrizontal selectably on voltage supply gnd VDD2 109 (for
dlstribmion) is mininlizcd

A first poor att solution to addulg butfers to the layout o

described above placed a sit itching cell Imving buffer logic
300 in onc or more consecutive rows oyhc inti rated circuit
layout alon the colunms hrgttfighted by mess 6II6 of TICI. 6.

Accordingly, this prior art solution filrnmd a column of
siiitchlng cells ivith bulTer logic 300 substant«ifly along or s

substantially beneath the subsmntiafly vertical members of
tlm positive mid so lect nbly on voltage supply gri ds VDD I 108

and VDD2 109 ('*in the col unms 606"). The space (Iden«tied
by reference muneral 609) between each column 606 of
switching cells is filed u Ith other cells, n mlcly standard cells 01

associated with or located In the second voltage domain 104.
In this solution, numerous via stacks were used to tap the
appropnate voltage supply amd (e.g.. VDD1 for swltclung
cells 300 and VDD2 for standard cells) and vertical power-
ground rails were used to cimple one or morc adjacent cells I
vertically when smd adjacent cells are not coupled to said
associatied voltage supply grid. Although this was advanta-

genus to the extent that it provided bulTers for feed-through
signals In the second voltage domain 104 of the integrated
circmt 100, ir limited the number of feed-tlu ough siyla la that
could bc passed through a particular area to the number of
available rows as the only buffers available were located ln
switching cells 30U.

A second poor ut soluuon to adding buflers to the layout
described above recognized tlmt switchin logic was not
nil:dcd in every rou almlg columns 606. In place of ccnain
switching cells with bulfer logic 300, ttus solution placed
buffer cefls 400 in the colunuls 6U6. Similar to the first solu-
tion. the spaces 609 in between mllumns 606 is lilid with
other cells. namely stancLird cells associated v, ith or located
in tlm simond voltage donuiin 104 and afl cells arc coupled
vertically to the respimtivc voltage supply grid )Vhrle this
second solution was an improvmnent over the first solution in
that it otTi:red a savings in area (duc «I the replacement of
switching cells with buffer logic 300 with bulfer cells 400),
the solution retained a fixed number of feed-though buffers
116 mid prcsvntcd circuit designers with the possibility of
running out of buffers ln high congestion areas of feed-
through signals.

A third prior art solution to adding bufthrs to the layout
described above required the use of pairs of switching cells
and created an area for the pl acmnmlt ofbuffi rs thcrabetween.
I'or ex unple, a sivltclung cell (with or ivlthout buffer loyc
ZUU. 300) is placed in a row of the inteyated circuit layout in
a first colunul 606 and a colrrespondin switchulg cell ol'the
pair of su itching cells is placed in a second column 606 ul the
smuc roil of tfm inticratcd circuit lai'oub It is ricoguirid liat
the adjectives '*first" m«l "second" are used to inerely distin-
guish colunuls of colunum 606. Ilor the space 609 ul between
corresponding pairs of sruiiching cells (i e., thi. space. along
the same rou), a horizontal poiver-ground rml at the voltage
level of the positive voltage supply grid VDDI 1()8 is placed
to supply buffer cells 400 and other cells that do not re«loire
the selectively on voltage supply yid VDD2. In other words,
each pair of switching cells fonna a boundary using a first
switching cell ol'he pair of suitchulg cells as a lcl't-most

bouncLsry and using a second switclfing cell of the pair of
switching cells as a right-most boundary Thercbetwxmn,
bufi'er cells 400 are located. This solution, holi ever, does not
permit the placement of standard cells associated with the
sclectably on voltage supply grid VDD2 in the space and
corresponding rolls tint have a pair of switching cells ln
columns 606. In space and rows that do not have pairs of
switching cells ul colunuls 606, any type of standard cell (or
other cell) may be placed as recoyfized by those in the arr.
Although tl»s solution aiioucxt lilr the expansion ol'utTer
cells 400 Into rows, a buffer cell 400 could only be placed in
a rou of an integmted circuit layout also lmving a pair of
switching cells ul that same rim to selectively sivitch cm nnd
off the selectably on power supply voltage gnd VDD2 109. In
other v ords. butTi rs in this solution aro dependent on su itch-

ing rifts 200. 300 Thus, tlus solution also lnnlted the mimber
ofbuffcrs available in an intey sted circuit by the number of
switching cells present and the number of bufl'crs locatcxt in

ihe space and correspondlog niu betiveen p urs ol'u Itchulg
cells. The solution also wasted space by not pemlitting the
placclllcul of staudal'll cells ul lhi: space aud colrcsponcbug
row between pairs of switching cells.

Accordingly, a need exists filr an integrnted circuit having
bufi'er cells located ln more convenient and mimerous loca-
t«lns so thar n«lre efficien buffering of feed-tluough signals
nmy occur A ncod further exits for such an intcgratixt circuit

having these advantages wlule also having a grid arrangement
ofvoltage supply grids.
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BRIEF DFSC'RIPTION OF THH DRAWINGS

11le ulvention will be more readily understood ul view of
the liillou ing descriptiwl when accompmlindi by the below

ligures wld wherein like rci'crence numerals represent like

elenleilts.
FIG. I illusuntes a block diagram of one example of an

tutep ated circuit in accordwlce with the prior art
I'l(i 2 iflustrntes a schematic block diagram of onc

1(1
example of a switchuig cell in accordance with the poor art.

FIG. 3 illustrates a schematic block diayam of another
example ol'a suitchuig iwll in accordance with the prior nrt

FIC). 4 illustrates a schematic block diagram of one
exwnple of a buffer cell in accordance with the prior art.

FIG. 5 illustrates a more detmled schematic block diagr uu
nf the buffer cell of FIG 4

FI(i. 6 illustrates a top plan view oi'a portion of the inte-

grated circuit of FICi. I in accordance u ith the prior art.
I'IG. 7 illustrates il top plait Ylelv oi a p&lrtloil(li ail lnti l(1

grated cirmut in accordance isith one embodiment of the
present disclosure.

FIG. 8 illustrates a top plan view of a portion of the second
voltage domain of the integrated wrcuit of FIG. 7 in accor-
dance u:ith one embodunent of the present disclosure.

FICi. 9 illustrates an explodcst top plan vien ofone segment
of the portion of the integrated circuit of FIC). 8.

FIG 10 illustrates a top plan vicsv of rcnion of the segment
ol'he integrated circuit of FIG. 9 in further deunl.

FIG. 11 illustrates a block diagrwn of a processms envi- ""

ronment capable oi'cxn:ming instructions stored in mwnory
ni aceordmlce u 1 th ooe embo dint ent of the present disclosure.

DETAILED DESCRIPTION

Ciencrafly. tlm present disc)oswc provides an integrated
circuit and memory for designuig an integrated wrcuit having
buffer cells to improve buffering of feed-through signals in a

voltage domain The inta rated circuit of'tbe present disclo-
sure includes at least first and second voltage domains. The sn

first voltage domain is associated with a positisv. voltage
supply gnd ulule the second voltage domain is associated
with a selectably on voltage supply grid A ssvitch lmving a

tirst and second node is used to selcctnbly sivitch on and off
the selectably on voltage supply grid to power the second s.

voltage dommn. A buffer cell cluster of at least one initial
butfer cell and a pair of insulator cells is coupled to the
positive voltage supply rid and is electrically independent of
thc nodes oi'lm sivitch and is capable of buiTenng a feext-

fluough si(mal having a logic one voltage level defined sub- n

stantially at tile voltage level of the positive voltage supply
grid In one einbodiment, the bufl'er cell cluster has two distal
ends such that the buffer cell cluster. at one distal end. Is
wluplcd to a first insulator cell of tlm pair of insulator cells. At
the other distal end. the buffbr cell cluster is coupled to a I
second insulator cell of the pair of insulator cells.

In onc embodiment, thc integrated circuit also includes a

plurabty of stwidard cells rmssociated ivith the first i lilt ige
domain such that they are powcrixt by tlm positive voltage
supply grid Thc plurality oi'stanoard cells includes at lctmst 61

one transmitting standard cell tlmt genem tea the feed-tlu ough
signal The integranxl circuit. in one enlbodiment, includes a

plumnlity of standard cells assowated with the second voltage
domain such that they are powered by the selectably on volt-
age supply grid. The stnndard cells of each of tlm first and r
second voltage domauis perform one omnore filnctions of the
integratsx) circuit.

In one embodinlent. the integrated circuir also includes a

tlurd voltage domain that is also associated with the positive
voltage supply grid. A plurality of standard cells are associ-
ated with the third voltage domain such that they arc powered
by the positive voltage supply gnd. 11le plurality of standard
cells associated with the tllird voltage domain includes a

receiving standard cell that receives the buflered feed-
tlu ough st@mt.

With such an integrated circuit„ thc needs provided above
are met for at least the reason that designers are provided
greater flexibility in the number and placement ofbuffer cells
in nn integrated wrwiit capable oi supporting Ibad-thr&lugh

signals in a voltage domaui.
In the fiillowing dctailcd description, numerous specitic

details are set forth in order to provides thorough understand-
ing of the present disclosure. It will be apparent to one of
ordinary skill in thc alt, however, tlmt thcsc specific details
nixd not be uscxt to practice thc present disclosure In other
instances, well-known structures, interfaces mid processes
lmii. not bien shown or doscribcdi in detail in order not to

unnecessanly obscure the present invention.
VICi. 7 illustrates a top plan viev, 700 ofone example of a

portion of an mtegrated circuit such as attenuated circuit 100
in accordance li ith one embodiment ofthe present disclosure.
Thi; top plan view 700 is similar to thc top plan view 600 of
I'IG. 6 u ith common elements illustrated v'ith conunon ref-
erence numerals. i urther. areas 702 and 704 are meant to refer
to the same nr substnntially thc same region ns defined by
areas 606 and 609. respectively, oflilG, 6. It is fiirther recog-
nixml that thc pitch, i e, thc apnea bctuccn metals oi'hc
voltage supply gods, may vary than as iflustrated in I'ICi 7. In
other words, the relatn e spacing between metals is not fixed
and may bc varicxt. ims apprccmtcd by onc having ordinary
skill in the an, without departul from the scope of the present
disclosure. The same is tnie with rcspcct to the pitch in FICiS.
8-10

Returiung to FICi. 7. any combulation ot butTer cells 400
and switching ccfls 200. 300 may be placed in nrca 702. In

contrimst to mly oi'he prior art solutions describest above,
bu fTer cells 400 may be placid in space 7U4 to form bc fti r cell
clusters, without the restraints of being associated with a
switching cell, and non-bufler cells such as standard cells
associated with the second voltage domain 104 may be p inc ed

clseu hcic in space 104. Unlike the tirst wld second prior art
solutions, buffer cells are not precluded from being placed in
the columns 606 Unlike the third prior art solution. pairs of
switching cells 200. 300 are not needed or required and there-
fore do not create regions for the exclusive placement of
bulTer cells As is recogmzed, this provides additional flex-

ibility ul the number of buffers 116 available and funher
provides greater usage of space 704 for other types of cells
(e g. stwnlard cells)

I'ICi. 8 illustrates a top plan view of an exemplary portion
800 of the seennd voltage

dern

nin 104 of the i ntegnsted circuit
ofI'IG. 7 and tiirther shows ihe physical placement ofcells in
this portion 800 of the siecond voltage domain 104 fhe spe-
cific embodiment of FICi 8 iflustratcs two substantially ver-

ucal and parallel mends of the positive volt I e supply gnd
ADDI 108 teach ofu lich is imp lenmntixl using nvo metals i,
tuo substantially vcr)ical and parallel metals of(bc sclcctably
on voltage supply grid ('DD2 109 and a substantially vertical
metalofthe ncgativc voltage supply grid VSS 110 FIG. 8 also
illustrates the placement of initial buffer cells 400 along the
region defined by columns 7UZ of FIG. 7. Buffer cell clusters
804 are also iflustratcd md include the initial buffer cells 400
in columns 702 and may also, in one embodiment, include
additional buffer cells 400 that are placed ad)scent to and, in
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some instances, on citl&er side ol'nitial buffer cells 400 in

colunu&s 702. L&ach buffer cell cluster 804 has two d&stal ends.
On each distal s&de or end of the buffer cell cluster 804 an
insulator cell 806 is coupled thereto as part of the buffi:r cell
cluster 804.

In the embodiment of FICI. 8, switching cells 2UU, 3UU may
be located in the reg&ons havu&g labels 808. O'IG. 8 further
illustrates a plurahty of honzontal lines. Each of these hon-
zontal lines reprcsm&l (I) crow boundary ol'tlm IC liner plan
or layout: and (2) a poiver-ground &a&l. Pow er gmund rails 810
are power-ground ra& Is at the voltage level ofthe selectably on
voltage supply nd VDD2 109 Power-ground rails 812 are
power ground m&ls at the voltage level of the negatn e voltage
supply grid VSS 110 Although tlm powvr-ground rails nre

illus&rated»s spannu&g lhe entire portion 800 ol lhc second
voltage domain 104. it is recognized that the power-ground
mila are only accessary to thc extent cells rcqu)ring this
voltage for operat&on are placed in these regions. FICi 8

further illustrates voltage rail 814 at the voltage level of the
positive voltago supply grid VDD1108 Kiiltage rail 814 is lhc
voltage nil ussxI by the buffer cells 40U to convey the voltage
of the positive voltage supply grid VDDI IUS from the ini-
t&ally-placed buffer cell 400 u& co&fumn 802 to each other
buifer cell 4UU in the buffer cell clusters SU4. Each of the
power-ground rails 810. 812 m&d the voltage rail 814 cre
located u& u&termediate metal layers of the integrated circuit.

Implic&t in the above discuss&on &s that a variety of other
cells may be lomntcd u& portion 800 of the second volt ige
domain 104 of FICi. 8 (e.g., in space 704). This is made
possible, in part, by thc usv of insulator cells 806 (ns discussvd
below) and &s &n contmst to at least the tlurd pnor art solution.
For instance a pluml&ty ofstandard cells 816 are located in the
segment 818 of the portion 800 of tlm integrated circuit
I Ioi& ever, m&y number of stan&hard cells and& or other cells may
be located in a variety ofother "empty*'ell positions. As also
illusirated in this embodinmnk each ol'the stm&dard cells 816
are s&ngle row height cells. Conversely. each of the bufibr
cells 400 and insulator cells 806 are double rois height cells
Each of lhc cells in the portion 800 are lncuted al thc lower
metal hyers and the substrate layer. The &nteyatixI circuit
con&poncnts/elements of scgnwnt 818 nre illustrated in Ihr-

ther detail in 11C&. 9.
FIG. 9 illustrates an exploded top plm& vieiv ofsegment 818

of the poriinn 800 of the integrated circuit of FRi 8 The
exploded top

plans 

& ew of segment 818 ofFIG. 9 more clearly
illustrates the plurality of standard cells S 816 in addition to
v&a stacks 902 used to couple burr cells 400 in colunu&s 802
to the pos&tive voltage supply god VDDI 1US. L'ach other
bu 0'cr ceil400 in the bulfercell clusters 804 are coupled lo the
bufi'er cell 400 in the colunm 804 u& such a manner as to form
the voltage mails 814 at the voltage level of the positive voltage
supply rid VDD I 108. Bu) fer logic 116 in mich oi'the buITer
cells 400 ofbuffer eel I cluster 804 taps the voltage level of the
positive vnltage supply grid VDDI 108 from voltage rail 814
lo buffer its associated fevd-through s&gnal 113. FICi 9 fi&rt her
highlights a region 906 of segment 8 IS. 1his region 906 is
I'urthcr discussvdi with rcfi.'rance lo FICi. 10

I'ICi. 10 illustrates a top plnn v&ew ofregion 906 of sag&neat
8)8 of the portion of the integrated circuit of F ICI. 9 in further
detail. FlCi 10 morc clearly illus&ra&ca m exemplary place-
ment of the power-ground pins 1002 of each of the cells in
region 906 that are coupled to the power-ground rails 810 at
the voltage level of the selectably on posiuve voltage supply
grid VDD2 110. An exemplary location of the power-ground
pins 1004 ofeach of the cells in region 906 that arc coupled to
the power-ground rais 812 at the voltage level of the negat&ve

voltage supply grid VSS 110 is also prov&ded. 11C&. 10 also

illustrates an exemplary placement of the positive voltage
supply rid pu&s 904 of each of the buffer cells 400 that are
coupled to form the voltage rail 814 at the voltage level of the
positive voltage supply grid VDDI 108 fnr tl&e buffer cell

s cluster. The insulatorcell 806 located benveen the buffer cells
4UU and the standard cells 816 is illustrated to show tl&at it
u&su lat as voltage rai I 814 from the remainder ol'the cells (e g.,
the adlacent standard cells 816, which are powered by the
selectablyonvnltagcsupplygridVDD2109) Inonccmbodi-

n& ment. insulator cell 806 is any su&table msulating cell that
performs tlus hu&ction such as an n well cap cell as is known
u& &lm ark

FIG. 11 illustrates a block d&aura&n of processu&g environ-
ment 1100 capable of executing instn&ctions stored in

memory 1102 u& accord mce with onc embodiment ol'he
present disclosure. As is recognized, pmcessing enviromnent
1100 may bc in&plcmented using one or more integrated cir-
cu&ts. As shoi&n, memory 1102 &s coupled to one or morc
pmcessors 1104. Memory 1102 may be any suitable volatile

zn or nm&-volntile memory device or memon'evices such as,
but not lunited to, system memory. frame buffer memory,
tlash memory, etc. In one embodiment, memory 1102 is a

mndom access memory. The one or more processors 1104
may be any suitable processing device or devices having any
munber of pmcessing corns such as. but not limited to, a

nucropmcessor. m&crocontmller. d&gital signal processor,
processing engine, hardware accelerator, or any combination
thereof. In oiw. embodnuent, the one or more processors 1104
&s coupled to momtor 1106, which is any de~ice or devices

&n capable oi'visually reproducing display infi&nnalion from lhc
one or morc processors 1104 such as. but not lim & ted to. a CRT
or a LCD display. In one embodiment. the one or more pro-
cessor. 1104 is couplcdi hi other memory 1108, wluch nmy bc

any su&table volat&le or non-volatile memory dev&ce or
"» mmnory devices such as, but not limited to, system mmnory,

fran&c buifcr memory, fiash memory, clc. In nne mnboduucnt,
the one or more processors 1104 may be coupled to one or
n&ore periplmral input devices 1110 such as, but not limited to,
a keyboard

sn Memory 1102 includes executable instructions stored
tlmreon that are capable ofbeing executed by tlm one or &nore

processors 1104 us&ng known teciuuques. IVhen the execut-
able instnictions from memory 111)2 are executed by the one
or morc p&occssors I 104. thc one 0&'u&rc processors 1104
pn&vide an integrated c&rc&ut layout that is capable of be&ng

used or followsxI to fabricate an integrated circuit such as the
u&tegrated circuit from FICiS. 7-10. In this manner. the execut-
able instn&ctions in memory 1102 may tal e the form ofan IC
design tool As &s appreciatcxl, a variety oi'design parmuelers

n may be u&put for the design of a su&table &ntegmsted circu&t to

meet a desiy&er's specific critena. In one embodiment. the
oue or more processors 1104 stores the prov&dcd integrnled
circu&t layout to one of the memory 1102 and the other
n&en&ory 1108 I'nr storage therein For cxan&pie. the layout

s maybe s&orcxI in a frame buffer or mny be stored one su&tnble

disc such as a CD-ROM. In one embodiment, the one or more
pn&ccssnrs 1104 may provide thc integrated circuit lay&mt to

lhe &not&i&or 1106 for d&splay thereon
Among other advanmges, the above discussion enables an

6& integrated circuit having muluplc voltage dommns in buifer
nxire feed-through s&ggnals than prior art methodologies con-
templated. In tl&e en&bodiment where the fimt voltage domain
&s ahvays on and the second volta e domain is selectably on,
the buffers are sa&d to be always on buffers because they are
coupled to thc a positive voltage grid that is always on It is

recogn&zed. that the above d&sclosure causes nunimal rout&ng

impact for feed-though signals. That is. a circuit designer can
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pince signnl ports as close as possible to their destination
vnthout having to worry about routabdllty through, e.g.. a

second voltage domain. Also, by using voltage rails 814 at the
voltage level ofVDDI 108, and by tapping it with an initial
buifer cell 400 for distribution to the additional buffer cells
400 in each buffer cluster 804. the power is tapped minimally.
It is recoyuzed tlmt the usage of the volts e rmls 814 may be
considered al be tapping power by abutment of adjacent
buffer'cclLs 400 hl tlm bu)Ter cluster 802. It is aLso recognized
that the usage of insulator cells 806 such as n-ivell caps has a

very small impact on the area of the buffer clusters in the
i(ttcgialed circuit

The present disclosure allov s nnlltlple feed-tluoup sig-
nals to cross the second vuhage dona(in front the first voltage
domain. The multiple feed-throu h signals cross the second
domain through the use of nlways-on fcced-tlu'ough buffets.
Thc Iirst or initial buffer gets its power supply by tapping to
Ihe positive voltage supply ~d The adjacent buffers are
simply abutted to the fimt buffer and through metal abutment
these adjaccnt buiTi rs v ill gct thc voltage supply This avoids
a need of locating the power grid and avoids the need ofusing
multiplevia tapsfmmthemainorpositivevolmge supply grid
for the ad) acent buffers.

It will also be recognized that the above description
describes nwre exnmplcs and that other embodiments me
envisioned and covered by the appended claims. I'or example,
it is recogmzed that power-ground mds 810 may be at the
voltage level oi the negauve voltage supply grul VSS 110
wlule power-ground mila 812 may be at the voltage level oi
thc selcctably on voltage supply grid VDD2 109 In otlmr
words, the cell structure and power-ground pins 1002 and
1004 may vary so long as both VSS und VDD2 are provided
to ihc cell ms rcxluircd It is therefore contemplated that thc
present ulvention cover any and all moddications, variations
or cxlu iva lents that fall within the spirit and scope of the basic
underlying principles disclosed above and claimed herein

What ls clauned ls:
1. An integrated circuit comprising:
a switch oper«tivcly cmipled Io a selcectably on voltage

supply y id, the sv;itch having a first mlde and a secoild
node and operative to selectively turn on and off thc
selectably on volta e supply grid. the selectably on volt-

age supply grid operatively coupled to a positive voltage
supply grid. nnd

a buffer cellcluster opemtively coupled to the selectably on
voltage supply grid,

whereul the buffer cell cluster composes at least one uutial
bulfer cell and a pair of insulator cells and is operatively
coupled to the positii c voltage supply grid. and wherein
the at least one uutial buffer cell(a operative to buffer a

feed-tltiougt signal having an activation voltage level
defined substantially at the voltage level of Ihc positive
voltage supply grid.

2 The intcgmted circuit of claim I, Iurther comprising a

sivitching cell. wherein the switchulg cell composes the
switch tliat is oper«tive to selectively turn on and off the
sclectably on voltage supply gird. wherein thc voltage level
associated with the selectably on voltage supply grid is sub-
stantially at tlm voltage level associated with the positive
voltage supply grid v hen Ihc switch is on

3. 'I he integrated circuit of claim 1, fiuther comprising:
a first plurality of standard cdls associnted with the posi-

tive voltage supply gnd, wherein the plurahty of stan-
dard cells includes a transmitting stancLlrd cell operative
to generate the fi:cd-tlmlugh signal, mid

a second plurahty of stancLlrd cells associated with the
selectably on voltage supply acid.

5
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4. Tlm integrated circuit of claim 3, further comprising
a negative voltage supply grid operative to supply the nega-

tive voltage level to the plurality of standard cells asso-
ciated in thc positive. and selectably on voltage supply
grids.

wherein each buffer cell of the buffer cell cluster is opera-
tively coupled betiveen the positive volt ige supply gnd
and the negative voltage supply grid.

5 The integmtcd circuit of cl«im 4, wherein
at least a layer of file selectably on voltage supply gnd

overlaps at least a layer of the positive voltage supply
gild, ilixl

at least a layer of the ne ative voltage supply god overlaps
both a layer of thc positive voltage supply grid nnd a

layer of lie selectably on voltage supply grid.
6 The integrated circuit of claim 3, wherein the plurality of

standard ccl Ls ms oc iatcd iv ith the positive volt ngc supply grid
further includes a plurality ofadditional tran snli t ting standard
cells operative to generate a plumlity of additional fcced-

through signals luiving an activation voltage level dctincd
substmltiafly at the voltage level of the positive voltage supply
gflCL

7. The lntegmted circiut of claim 1, whereul
the buffer cell cluster has two distal ends.
the buffer cell cluster, at Cle first distal end, is operatively

coupled to a iirst insulator cell of the pair of insulator
cells, and

thc bulTer cell cluster, at the second distal mxi. is opera-
tively coupled to a second insulator cell of the pair of
insulator cells.

8. The integmted circiut of claim 6, wherein
the buffer cell cluster includes at least one additional buffer

cell.
the imual bulTer cell ol'he buffer cell cluster includes a

positive voltage supply grid pin operatively coupled to
Ihe positive voltage supply @id through a vm stack, and

each additional buifer cell of the buffer cell cluster has a
positive voltage supply grid pin operatively coupled to
ihe positii e voltage supply god pin of thc initml butTer
cell and to each other positive voltage supply grid pin of
each additional bufii r cell of the buffer cell cluster such
that the opemltively coupled positive voltage supply ~d
pins of the buffer cell cluster form a voltage rail at the
voltage level of tlm positive voltage supply grid.

9. The integmted circmt of claim I, wherein:
the positive voltage supply grid comprises a first plurality

of metals and a second plunahty of metals. wherein
each metal of the plurahty of metals is substantially

parallel to each oth(Y nletal in Ihe Iir I plurality oi'etal~.

each metal of the second plurahty of metals ls substan-
tially parallel to each other metal ul the second plu-
rality ofmetals and is substantially orthogonal to and
in a diffi:rent plane than each metal oi'the first plural-
ity oi'metnlx and

nsch of the metals of the first and second pluralities of
metals is operatively designated to pros idc the volt-

age assocuited is 1th the positive voltage supply gnd,
ancl

I bc selectably on voltage supply nd comprises a pluraliiy
of third plurahty of metals and a fourth plurality of
metaks, wherein
each metal of the third plurality ofmetals is substantially

parallel to each other metal in the third plurahty of
nlctals(

each metal of the fourth plurahty of metals is substan-
tially pamllel to each other metal in the fourth plural-
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ity of metnls and is substmitially orthogonnl to mtd in

a diffi:rent plmte than each metal of the tliird plumlity
of metals. and

each of'lm pluralities of'eials of the third and liiurlh
pluralities of metals is operatively dcsignatcxI lo provide
the voltage associatcxI with the selectably on voltage

supply grid.
10. The integrated circuit of clauu 3, wherenu
the buffi:r cell cluster hns tvvo distal ends.

lc
the buffer cell cluster. at the first distal end. (s operatively

coupled to a first insulator cell of the pair of insulator
cells, and

the buffer cell cluster, at the second distal end, is opem-
tively coupled to a second insulator cell of the pair of „
uisulator cells,

tlm iniegratcd circuit fumier comprises
a plurality of pinvcr-ground rails at the voltage level of

the selectably on voltage supply gnd: and
a plurality el'pov cr ground rois at the volt ige level ol'a c

negative voltage supply grid:
each of the plumlity of standard cells asscsciated with the

selectably on voltage supply @id are suigle row. hetgtt
cells lmving a first power-pound pin and a second
power-ground pin,

each huller cell in the buAer cell cluster and each insulator
eel I are double row height cells and lmve the first poli er-

round pin. the second power-ground pul and a third
power gmund pul.

cacfi first power-ground pin of tlm plurality of stnndard sc

cells associated with the selectably on voltage supply
gnd. each buffer cell of the buffer ceil cluster and each
msulator cell are operatively coupled to one of the plu-
rality ot power-ground r uls at the voltage level ol the
selectably on voltage supply grid.

eacfi second power-vround pin ol'hc plurality of slandmd
cells associated with the selectably on volta e supply
grid of tlm integrated circuit, each butl'cr cell of the
butler cell cluster and mich msula tor cell are rip em tive ly
coupled to one of the plumlity of power-groiuid rails at sc(

the voltage level oft'cgatiiv. voltnge supply grid, and
each third power-ground put of each buffer cell of the

buffer cell cluster and each insulator cell are operatively
coupled to miother onc of thc plurality ofpower-gmund
rails at the voltage level of the selectably on voltage s.

supply grid, or are operatively coupled to another one of
the plurality ofpower-ground rails at the voltage level of
the negative voltage supply grid.

11 The integrated circmt ol'clmm I, I'urther comprising.
a Iirst volts e domaui associated with the positive voltage c

supply gird:
a second voltage dommn mssociated is ith tlm selectnbly on

voltage supply grid:
a third voltage domain associatcxi with the positive voltage

supply grid: and s

a plumslity of standard cells ass(sciatsxI with the tlfird volt-
age donmin and opcrativelv powcrcxl by the positive
voltage supply grid, ~herein the plurality of standard
cells includes a receiving smndard cell operative to
receive thc I'ccd-lhmugh signal, so

wherein one of the buffer cells of the buffer cell cluster is
hirther operative to tmnsmit the buffered feed-through
signal to the receiving stan(hald cell.

12. The integrated circuit of claim 2, wherein:
the switch comprises a plurality of switche~.
the switclung cell composes a plurality of switclung cells.

ailcl

each of the plurality of switching cells comprises a respem
tive one of the plurality of sw.itches.

13. An integrated circmt comprising:
a third voltnge domain associnted with a positive voltage

supply grid:
a switch operatively coupled to a selectably on voltage

supply grid. the switch having a first node and a second
node and operative to selectively turn on and oif the
scleclably on voltage supply grid,

a plumshty of stand ud cells associated with a first voltage
domain and operatively powered by the positive voltage
supply grid, wherein thc plurality of stmldard cells
includes a plumlity of tmnsmitting stmidard cells each
operative ro generate a corresponding fi.ixl-through sig-
nal bavin un activation iohage level defined substan-
tially at the voltage level of the positive voltage supply
grief

a bulfer cell cluster comprising al laisl one initial cell and
a pair of insulator cells, wherein the buffer cell cluster is
coupled to the positive voltage supply grid, and vhcrcin
the at least one iiutial buffer cell is operative to buffer at
least onc feed-through signal genemted by the plurality
oi transmittin standard cells;

a plurality of stan(hard cells associated ivith the second
voltage domain operatively powered by the selectably
on voltage supply gnd; and

a plurality of standard cells associated with the tiurd volt-
age cloliiaill all(i opeliulvely poiiered by lhe positive
voltage supply gnd, ivherein the plurality of standard
cells inc ludiw a plurality of rccciving standard cells each
operative to rceceive one buffered Iced-through siimal

14. The integmted circuit of claim 13, wherein:
the bul'fer cell cluster luis two distal ends,
the bufler cell cluster, at the hrst distal end, is operatively

coupled to a tirst insulator cell of the pair of insulator
cells, and

the buffer cell cluster, at the second distal end. is opera-
tively couplcxI to n second insulator cell of the pair of
uisulaior cells.

15. Memory comprising excecutab le instructions capable of
being execuu ted by one or morc processors such thnt, w hcn t1m

executable instructions are executed by the one or more pro-
cessors, the executable instructions cause the one or nuire
processors to

provide an integrated circuit layout: and
store the intematcxl circuit layout in one of: the memory

and other memory capable ofbeing accessed by the one
or more processors,

wherein the mlegrated circuit layout is capable oi'emg
used to fabucate an inte rated circuit that comprises;
a switch opemstively coupled to a selectably on voltage

supply grid. the switch having a Iirsl node aiul a sec-
ond node imd opemstive to selecuvely turn on and off
tlm sclccctably on voltagesupply grid. tlm selectably
on volts e supply grid operaliivly coupled to n posi-
tive voltage supply grid; and

a buifi r cell cluster opcmtivcly coup indi to thc sclcctably
on i lilt ige supply gud.

wherein the buffer cell cluster comprises at least one
initial buffi:r cell and a pmr ol'nsulahir cells and is
operatively coupled to the positive voltage supply
grid, and wherein tlm at la(st onc initial buffi.r cell is

operative to buffer a feed-tiuouvgt vicinal havui an
activation voltage level defined substantially at the
volrage level of thc positive voltage supply grid.

16. The memorv of claim 15. whereui the executable
instnictions further cause the one or more processors to dis-
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piny thc integrated circuit layout on a monitor that is opem-
tively coupled to thc one or more processors.

17. The memory ofclaim 15. wherein the integrated circiut
I'urther comprises.

a plurality ol'tamlard cells associated with the positive
voltage supply grid, v herein the plurality of stancard
cells includes a transmitt&n standard cell operative to
generate the feed-through siyiak uid

a plurality of standard cells associated with the sclectnbly
i(1

on voltage supply y&d,

lg. The memory ofclaim 17. wherein the inteyated circuit
IUI tiler co&lip&&sew

a negative voltage supply yid opemtive to supply the ring&I-

tive voltage level to tlie plumlity of standard cells asso-
ciated &n the positive and selectably on voltage supply
grids,

wherein each butTcr cell oi'lm buffer cell cluster is open-
tively coupled beta een the positive voltage supply grid
and the nay&tive voltage supply gnd. o

19 The memory of claim lb. ~herein:
the selectably on voltage supply grid overlaps at least a

portion of the positive voltage supply nd, and
the negative voltage supply gnd overlaps both the positive

voltage supplv god and the aclcmtablv mi voltage supply-"'fld
20. The memory ot'laim 17. wherein the plurality of

standard cells ass&misted w & th the p os i tivevoltage supply god
I'urther uicludes a p lund ity of additional trans m in uig st uidard

"(1
cells operative to generate a plumlity of additional feed-

through s&yials having an activation voltage level defined

substantially at the voltage level of the positive voltuge supply
grid

21. The memory of claim 15, wlierein:
the buffer cell cluster has n& o distal ends.
the bufihr cell cluster. at the first distal end. &s operatively

coupled to a fm,t insulator cell of dw. pair of insulator
cells, m&d

the buffer cell cluster. at the second distal end, is open- sa
tnmly coupled to a second uisulator cell el'he pair ol
insulator &mila

22. The menuiry of claim 29, wherein:
thc buffi.r cell cluster includes at least one additional buffer

cell, 4.

the initial buITer cell of the buffer cell cluster includes a

positive voltage supply gnd pui opemuvely coupled to
the positive voltage supply gnd &I&rough a via stack, and

eacfi addit&mtnl buffi:r cell of'he buffi.r cell clusier has n

positive voltage supply gnd pm operanvely coupled to u

the positive voltage supply yid p&n of the iiutial buffer
eel I and to each other positive voltage supply god pinoi'ach

additional buffer cell of the buffer cell cluster such
that the opcrativcly coupled positive voltage supply grid
pms of the bulTer cellcluster foil&1 a v&iltage ldll at &1&e i
voltage level of tlie positive voltage supply grid.

23 Thc memory of claim 15, wherein.
the posiuve voltage supply gnd comprises a first plurahty

of metals and a second plurality of metalm wherein:
each metal of Ihc pl&uality oi'etals is substantmlly mi

parallel to each other metal in the first phirality of
llietals.

each metal of the second plurality of metals is substan-
tially pamllel to each other metal in the second plu-
rality of nmtals and is substmitially ortluigonnl to and r
in a different plane tlmn each metal of the first plural-
ity of metals. and

each of the nmtals of the first and second pluralities of
metals &s opemnvely desiyiated to provide the volt-

age associated with the positive voltage supply grid;
&i&id

the selectably on voltage supply gnd composes a plurality
of third plumlity of metals and a fotuth plumlity of
metals. whereon
each metal of the third plurality ofmetals is substantially

parallel to each other metal in the third plurahty of
metals.

each metal of the fourth plurahty of metals is substan-
tially parallel to each other metal in thc I'ourth plural-
ity ol metals and is substantially orthogonal to and &n

a different pl m&e thnn each metal of t1m third plural iry

of metals. and
each of the pluralities of metals of the tliird and fourth

pluralities of n&etals is operatively desiyinted to provide
the voltage associated with the selectably &m voltage
supply grid.

24 Thc nwniory ofclaini 17, wherein
the buffer cell cluster has two distal ends,
the buffer cell cluster, at the first distal end, is operatively

coupled to a first insulator cell, oi the p ur of insulator
cells and

the buffe cell cluster, at the second distal end, is opera-
tively coupled to a second insulator cell of the pair of
insulator cells:

thc integrated circuit Iiurther composes:
a plumlity of power-ground rails at the voltage level of

thc sclcctably on voltage supply grid, and
a plund&ty of power-ground rails at the voltage level of a

negative voltage supply gnd;
caclt &if thc plurality oi'tandard cells associated v ith thc

selectably on voltage supply grid nre single row. height
cells having a first power-ground pin and a second
p&rw &rogniulld pl&1.

each buffer cell ui the buffer cell cluster and each insulator
cell are double row height cells and have tlm first power-
ground pm. the second power-groimd pin and a third
power ground pin,

each Iirst power-ground pin of the plumlity of standard
cells associated with the sefectably on voltage supply
grid, each buffer cell of the buffer cell cluster and each
insulator cell are operatively coupled to one of thc plu-
rality of power-ground rails at the voltage le~el of the
selectably on voltage supply grid.

each second power-ground pin of the plurality of standard
cells associated with the second voltage domain of the
uttegr &tesI c&rcuiu each bui'll r cell of&bc bulTer cell clus-
ter and each uisulator cell are opemtively coupled to one
of the plum 1ity ofpower yound rails at the voltage level
of tlm negative voltage supply grid, mul

each third pov'er-ground p&n of each buffer cell of the
buiTer cel I cluster and each insulator cell are operatively
coupled to another one of the plurality ofpower-youiidi
rails at the voltage level of the selectably on voltage
supply grid, or arc operati&mly coupled to another oncoi'he

plurahty of power ground rails at the voltage level of
the negative voltage supply yid.

25 The mmnory ofclaim 15, wherein tlm intcgralcvi circuu
further composes:

a fimt voltage domain associated &v ith tlm positive voltage
supply gnd:

a second voltage domain associated with the selectably on
voltage supply grid;

a tlurd ~olta e domain associated with the positive voltage
supply grid: and
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a plurality of stmidard cells associated with the third volt-

age domain and operatively powered by the positive
voltage supply grid, wherein tlie plurality of standard
cells includes a receiving standard cell operative to
receive the feed-throngs signal,

wlmrein one of tlm buffer cells of the butfcr cell cluster is
fiirther openttive to transmit the buffered feed-tluou h
signal to the receiving standard cell.
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