1 A NEW DESI GN CONCEPT FOR SRAM READ MARG N BACKGROUND OF THE | NVENTI ON
(1) Field of the Invention The invention relates to a nenory device, and,
nore particularly, to a method to inprove the reading nmargin in a SRAM
device. (2) Description. of the Prior Art Static nenory devices (SRAM are
used in a wide variety of .electronics &pplications. SRAM devi ces provide a
randomy accessible nennrg array where the data contents can be witten
and re-witten at any VFHeDEELEN HCPNCERR NRAMRMNDO RERP MBRGINar e.
constructed such that the static operating current is very |low Referring
now to Fig. 1, an exenplary SRAM nenory cell 1D is shown in circuit
schematic form A typical SRAMcell 10 conprises six transistors (6T). A
cross-coupl ed inverter pai rBAOKGEXNIPDELLHENINRENTZON P2 18 and access
transistors N3 30 and Nd 34 make up the cell 10. The cell is powered by a
supply VCC 54. During a wite operation, a wite data state is set by
forcing 2 conplinentary voltages (0 and 1) on the bit line (BL) 50 and bit
| i ne bar (1BLBYieli ldfhahe Thererddionaccess transistors N3 and N4 are turned
ON by forcing the word line signal (W) 48 high. This allows the data
state to be forced into the cross-coupled pair. :

The invention relates to a memory device, and, more

particularly, to a method to improve the reading margin in a

SRAM device.
(2) Description of the Prior Art

Static.memory devices (SRAM) are used in a wide variety of
electronics applications. SRaM devicés provide a randomly
acéessible memory array where the data contents can be written
and re-written at any time. Further, the SRAM storage cells are .

constructed such that the static operating cufrent is very low.

Referring now to Fig. 1, an exemplary SRAM memory cell 10
is shown in circuit schematic férm. A typicéi éRAM cell 10 |
cpmprises six transistofs (6T). A cross—coupled iﬁﬁerﬁer pair Ni

| 22, PL 14, N2 26, and P2 18 and access trangistors N3 30 and N4
34 make up the cell 10. The cell is powered by a supply VCC 54.

During a write operation, a write data state is set by forcing




The access transistors are then turned OFF. The positive feedback of the
cross-coupled pair will insure that the new data state is naintained.
Typically, the nenory cell 10 is replicated many tinmes on the SRAM devi ce

to forma large array of SRAM nenory cells. Referring nowto Fig. 2, a
porti'on of such an array 100 is shown. Four SRAM cel I's CELLOO 101, CELLO1

113, CELL10 125, and CELL11 137 are arranged in an array. In general, the
overal | . SFRR Y0 VRaF2E8At 4Pnandl| 1] ovs Wie dichldekl {BLEaBd SRANbitel |

conprises the same 6T arrangenent as shown in. Fig. 1. The cells 101, 113,
125, and 197°% Iéd@@@%eéeugiﬂgsthﬁh@mrth¢iaﬂ§ea§ gmahsi¥tord 383 amek W4l 158
and the bit line signals BLO 162, BLBO 160, BL1 166, and BLBI 164. Several
features SHEUITPIEED ABt ey foreirg prhorverd Iimeosygral ayWLhFi48&thidhe Mrrgd
lines W.O _.and WL1 are coupled to nore than one cell. For exanple, WO 156
i s coupl e@@vsothecdataosyate aml IRELAd el AntBhehel Or6sstdRupREL RS 1.
transistors for both cells are turned ON at the sane tinme . during a reading

or writinghevestesintyemeistiora dmr gtiens thrnadr eyrof 1€l dss Mawsd have a
common word line. Further, the bit 3 line signals BLO BLBO, BL1l, and BLB1

ar e coupl &getibagkr ef t tiae cm—eﬁdpleEIOPa.Q&aﬁmE,iﬁaﬁré?QiHHE Y g.re% Hiaif- line
signals BLBO 160 and BLO 162 are coupled to both CELLOO 101 and CELL 8
125. Thestabetis imeirsigfmlds can be shared by a | arge. nunber of cells

Typically, the memory cell 10 is replicated many times on
the SRAM device to form a large array of SRAM memory cells. ¢
Referring now to Fig. 2, a portion of such an arxay 100 is
shown. Four SRAM cells CELLOO 101, CELLOL 113, CELL10 125, and
CELB;I 137 are arranged in an array. In general, the. overall
SRAM array 100 may centain miilions of such cells. Each SRAM

- cell comprises the same 6T arrangement as shaown in Fig. 1. The
cells 101, 113, 125, and 137 are accessed using the word line .
signals WLO 156 and WLL 158 and the bit line signals BLO 162,
BLBO 160, BLL 166, and BLBl 164. Several features should be
noted iP the prior art memory array. First, the word iines WLO

‘gnd WLl are coupled to more than one cell. For example, WLO 156
is coupled to 5oth CELLOO 101 and CELLOl 113. Therefore, the
access transistors for both cells are turned ON at the same‘time
during-a reading or writing event. In general, a larger sub-

axray of cells would have a common word line. Further, the bit




because only one row of cells, those with the sanme word line, are accessed

at any tine. The access transistors for non- selected cells are turned OFF

since the word lines for those rows are not asserted. O particul ar

i nportance to the present invention is,the fact that all of the nenory

cells 101, 113, 125, and 137 in the nenory array 100 are powered by the
52. Referring nowto Fig. 3, an exenplary SRAM

sane power. supply.V

ar chi tecw{e iss‘g“é%%;‘%ﬂ'h@-‘%% iBlet s iy arsocpupledctadone| thams of
cells. The word line decoder 170 controls all of the word line signals
W.(Q n) PPE C&L1chEChr e3gmRbR e canmdimentaxyohiti hina sbyndls BLEOL rows
of cells,_.. The bit line decoder 174 controls all of the bit line signals,
“shown as18P(87A) Bi82leARyestourigdhdch bRith CEABOBLBOL oamdl i OBELE) Mer e .t he
array contains a total of mtl colums of cells. The word line and bit line
decoder sTE¢BeaRdt Liae reianmis want e shaweddbyt at baf READOTe MR B lishe
address state, and the data state of the SRAMto assert the correct word
li ne W.(berjugesonkyl ane giovhef deille,t bobét witheshSlddhanwdi? 1ine,t he
correct WRITE state or to READ the stored state of the 4 selected cells.
Agai n, tareenttessKRAN anyayime. pothecdcbyss taimgi estpEar e VCC 152.
Design rules continue to shrink for high density and high performance SRAM
devi ces.sebectedxudllls tive epenatli OPFVeihegethe word lines for those

rows are not asserted. Of particular importance to the present
invention is the fact that all of the memory cells 101, 113,

125, and 137 in the memory array 100 are powered by the same

power supply VCC 152. -

Referring now to fig. 3, an exemplary SRAM architecture is
shown. The entire SRAM array 100 may include.millions of cells.
rpe word ;ine decoder 170 controls all of the_word_line signals
WL(0:n) 178 fo; the array 100 where the array contains a total
of n+l rows of cells. The bit line.decoder 174 controls all of

~ the bit line signals, shown as BL(0:m) 182 and implying both BL
and BLB compliments, where the array contains a total of mt+l
_Cq;umns of cells. The word line and bit line'decoders‘i?ﬂ and
174 respond<£o the command state (READ or WRITE); the address
state, and the dgta state of the SRAM to assert'fhg correct ﬁord

~line WL(0:n) 178 and to either drive the bit lines BL(0:m) 182

to the correct WRITE state or to READ the stored state of the.




VCC, of these devices nust be reduced to maintain the thermal stability
and reliability and to reduce power consunption. However, as the power
supply voltage, VCC, is reduced to below about 1.2 Volts, SRAM cel
operation can be adversely affected. 1In particular, a very | ow VCC | evel
can cause soft errors. Soft errors occ due to the small VCC |evel
reducing th celé- reading margin. In a soft error, a SRAM cell that has
correctl ysefeﬁ%% iRd -hé&9edm, $het entire, SRaN eathay cbs  pdweriedcbyr act | y
read by the sensing circuit due to randomeffects, such as noise, that
cannot  beStREIR GHHPRIYe 1egeiin¥GEf 182ent margin. In this case, the benefits
of a reduced VCC | evel described above, are offset by the increase in soft
error rate. Several prior art inventions relate to nenory devices. U S
Patent 6,266,269 Bl to Karp et al discloses a nenory device conprising an
array of thredasdgni malesnoonbinte | o nemink qRld highlkenwerd bhdesigf the
cells are driven by a circuit powered by the VCCline. U S. Patent

6, 157, 55paxfommagcdeSBAM bdsviaceontanta FEHHIRS S AL oPRIBEY nGebb 1 Sdgdict ure
based on an SRAM cell. A mask 5 <control circuit i$ used t0 ground-all mask

lines. UVEC,Pafehhesd, J&F 82 i af @leciiceld bdShhahesid SHAM 1 -
structure. U. S. Patent 5,757,696 to Matsuo et al teacﬁes a nonvolatile
menory - sthbibasgdawd e RISETUGE Wil E@p&ﬁébeg.b$ﬂe£|Baﬁéﬁﬁbéﬁﬂﬁ% devi ces.
- However, as the power supply voltage, VCC, is reduced to. below
about 1.2 Volts, §RAM cell operation can be adversely affected.
In particular, a very low VCC level can cause soft errors. Soft« .
. errors occur due to the small VCC level reducing the cell
;eadiﬁg margin. In a soft error, a SRAM cell ﬁhat has correctly
maintained the cell state will, nevertheiess, be incorrectly
read by'the sensing circuit dve to random effects, such as |
noise, that cannot be overcome due to insufficient margin. In

this case, the benefits of a reduced VCC level déscfibed above,.

"are offset by the increase in soft error rate.

Several prior art inventions relate to memory devices. U.S.
Patent 6,266,269 Bl to Karp et al discloses a memory device
comprising an array of three terminal, nonvolatile memory cells.
The wofd lines 6f the cells are driven by a circuit powered by
the V;C line. U.S. Patent 6,15&,558 to Wong describes a content

addressable memory cell structure based on an SRAM cell. A mask




SUMMARY COF THE | NVENTI ON A princi pal object of the present invention is to
providé an effective and. very manufacturable nethod to inprove the read.
margi n of a SRAM device. A further object of the present inventionis to
provide a method to inprove the read margin of a SRAM device while

mai ntaining a | ow operational supply volstage. A yet further object of the
present invention is to provide a nethod to selectively increase the cel

pover suppbytacdl tdgenidutisngsadr adiPuR§CEEE hdkit henghy Ungre§§€eﬂ€e
reading margin. Another further object of the present invention i's to

provi de a5,SRAEVISdRYitee LBaVeBTatN: i TREOVSE £ 6adimiy @hg Qtrhﬁté‘?&?rﬁ?é‘.c? with

the objects of this invention, nmethod to inprove t reading marglin in a

-SRAM nmenmmatedt! 8y 769, ggblggeg d& qg@grls ng an array of
SRAM cel I's. Each SRAM cel h%gsa g%{\/\rgérfgét}&p errgngﬁgf)%{iﬂ‘? MR t age is

forced OQﬁlﬂhQaEQBBBnSHPQfYSﬁfﬁéﬂ rceéﬂgﬁﬂfﬁékwgﬁgigégbﬁgyg 'S.SE|ECt6d

for reading. A second voltage I's %@rnminal of a
second S@AMiegkl that is not selected for reading. The first voltage does
not equal the second voltage. Al so in accordance with the objects of this
invention, a SRAM nenory array device conprising an array of SRAM cel | s.
Each SRAM cell has a power supply termnal. A neans is provided for

forcing a first voltage on tE‘S go&roguipfpslyxﬁv%%r{&ggl of a first

{ﬂD | A principal object of the present invention ié to provide
an effective and. very manufacturable method to improve the read.

margin of a SR2M device.

A further object of the present invention is to provide a
method to improve the read margin of a SRAM device while

. maintaining a low operational supply-voltage.

A yet further object of the present invention is to.prbvide

S

:;w) a method to selectlvely increase the cell power supply voltage

during a readlng access to thereby increase the reading margin.

Another further object of the present invention is to

prov;de a SRAM device hav;ng an improved reading margin.




SRAM cel | that is selected for reading. A neans is provided for forcing a
second voltage on the power supply termnal of a second SRAMcell that is
not selected for reading. The first voltage does not equal the.second
vol t age. BRI EF DESCRI PTI ON OF THE DRAW NGS I n t he acconpanyi ng draw ngs
formng a material part of this description, thereis shown: Fig. 1
iIlustrates anlrexergmighcaRéictethe objedtsFbe- 1did 14 of
an,exenplary SRAM nenory array. Fig. % Sustrateslgﬁ%%%§%§ arya%giﬂﬁg
devi ce. Hmprove Iﬁhestrreaatdas;gamar_«ﬁiﬁr mdaw arggg Q%egg,tp{eved
invention. Fig. 5 illustrates the preferred e dnent ot resent.

i nvent i orCish awithede o &h@@sofarévﬁm{\q r%[erﬁ‘{| Oaﬁ; rqﬂfy\?ﬁggggegﬁl I%J% %t§ the

preferred enbodi nent o t he present

Ciroult. DESCR B R e TR PREF RS e NP T RES By 18 e & o

circult.
erbodi et PubiesabBsRnto AN I LGRS ra) 18410610 1M

reading margin in a menory devi Ce:
- for xeadlng. A second voltage is forced on the power supply

terminal of a second SRAM cell that is not selected for reading.

The first voltage does not equal the second voltage.

Also in accordance witﬁ the objects of this invention, a ¢
SRAM memory array device comprising an array of SRaM cells. Each
SRAM cell has a power supply terminal. A means is provided for
forcing a first voltage on the powexr supply termlnal of a first
SRAH cell that is selected for readlng. A nmeans is prov;ded for
_forcing 2 second voltage on the power supply terminal of a |
~second SRAM cell that is not selected for reading. The first

_volﬁage does not equal the second voltage.
BRIEF DESCRIPTION OF THE DRAWINGS

" In the accompanying drawings forming a material part of

- this description, there is shown:

Fig. 1 illustrates an exemplary SRAM cell.




The net hod provides a neans to control the power supply voltage 8 such
that the power supply voltage on cells selected for a reading access can
be made | arger than the power supply voltage on non-selected cells. It
shoul d be clear to those experienced imthe art that the present invention
can be applied and extended wi thout deviating fromthe scope of the
present invention. Referring nowto Fig. 4, the preferred enbodi nent of
the present invention is illustrated. Several inportant features of the

resent inventj N hﬂﬂﬂ: i S bel ow. The basi concept 200 of
Itohe i nvention Fgas%\%hﬁ A S|ang%gegséﬁ\#%§ |0§0§ni%xe1@éﬁré(t é&.AMTﬁ?’gg"SPAM cel |

202 may coppii,se any type of cell architecture known in the art such as 4T
or 6T. More %referably, the SRAM cell 202 conprises a 6T architecture - as
.shown in Fig. 1. Referring again to Fig. 4, the SRAMcell 202 is

controlled by the word line W. 208 and the bit line BL 220 as described in
the prior art ;anal ysi.g.abpve, The conplinmentary bit 1line signal, BLB, is
assuned but ngﬁgéhéwﬁi#858§?ﬁﬁfi??(ﬁﬁqmﬁiaqy eemipRifier circuit 223 is
used to detect. the state of the. SRAM Cell 202" during a reading event. An
inmportant additional elenment is added to the basic architecture. A power
supply selection block, VCC Select 206, is provided. The VCC Sel ect bl ock
206 is used t5*donfrLHyfferafsmen preferred embodiment of the present

invention.

Fig. 5 illustrates the preferred embodiment of the present.

invention showing a portion of a SRAM memory array.

Fig. 6 illustrates the preferred embodiment of the present

‘invention showing a-SRAM device.

Fig. 7 illustrates a preferred embodiment of the common |

power supply control circuiﬁ.
DESCRIPTION OF THE PREFERRED EMBODIMENTS.
The preferred embodiments of the present invention disclose

@ method to improve. the reading margin in a SRaM memory device.

The method provides a means to control the power supply voltage




9 supply level, VCC 214, to the SRAM bl ock 202. As is discussed above, it
I's desirable to reduce the VCC | evel 214 for a very snall dinmension (deep
sub-mcron) circuit device to thereby inprove the reliability and thermnal
stability while reducing the power consgnption. However, it is also found
that this reduced power supply level wll reduce the cell reading margin

and .thereb %gsglt in soft errors. } The present invention inproves the
readi ng nﬁwﬁ%n PCt hRe BRM&F cappIhived temieniomi rielsyeleofed hebenef it of

t he reduc%d voltage supply level. The power supply term nal VCC 214 of the
SRAM cel | Y5898 R0GHFEICED ke anadeC I8aigeat thianctht B6Ger Thigp 14 G o0198lRet

circuit 206 is essentially a nultiplex circuit having two voltage I nput
| evel s; VBD BIY SHR S \GR1IxEL2 Tta shebhadt benclsagngd ,tﬁ/&s@%e%g@n@e\ﬁm tage
out put leyel, VCC 214. The nethod of the present invention works by

sel ecti ng@ ¥1¢ strtydihatyehd prelsenyDDVERL 242, c26 Bé‘%ﬁﬁ&?cﬁ‘ébb 202 supply
VCC 214 when the SRAMcell 202 is selected for a read an y selecting a
second \R¥iensed sliglhowDBeRiating £icn SEHY s&bhe UPRNE Qgsggxﬁ when .t he
SRAM cel | 202 is not selected for a read. By this techni gue, e

. per f or me¥t¥endfiomhe SRAM cel | 202 can be optimnmized by selecting an opti nal
readi ng vol tage, VDD+VPU 212, and an optinmal non- readi ng, operating
voltage, VDD 210. It is-inportant to note that all other circuits in the

devi ce 200, and especially the
Referring now to Fig. 4, the preferred embodiment of the

: Present invention is illustrated. Several important features of
the present_inventibn are shown and discussed below. The basic *
concept 200 of the invention is shown. A single SRAM cell 202 is
depicted. This SRAM cell 202 nay comprise any type of cell
architecture known in the art such as 4T or 6T. More
prefefably, the SRAM cell 202 comprises a 6T architecture as
shown in Fig. 1. Referring again to Fig.-4, the SRAM cell 202 is
controlled by the word line WL 208 and the bit line BL 220 as
described in thg priox art analysis above. The complimentary bit‘
line signal, BLB, is assumed but not shown for simplification. A
Sense Amplifier circuit 223 is used to detect the state of the

SRAM Cell 202 during a reading event.

An important additional element is added to the basic
architecture. A power supply selection block, VCC Select 206, is

provided. The VCC Select block 206 is used to control.the power




10 Sense Anplifier 223, are always powered by the second supply VDD 210.

Only the SRAM Cel | 202 power supply VCC 214 toggl es between the two supply
| evel s 210 and 212. In the preferred enbodi ment, the second voltage, VDD

210 is selected to optimze the reliability, thermal stability, and
operating power of the cell 202 for the $rocess technol ogy. The ‘- first
vol tage, VDD+VPU 212, preferably conprises the sumof the second voltage,

10,16, o, ) o e S Aok S o 8 GREL 211

preferably greater than the second voltage, VI

cqual  betmeon abaurs 100 Piaes tP 2BgRHIN LRk L i AP HE e
VDD vol t agga1l ik, & ' odi sel ecti.on signal for the VDD
Select cir cuiit_ 206, %ocgr{pretlrcgsegg tEEE ﬂiﬂgﬁ&ﬂ n%b u%fffesvffﬁal ° Fgfr?ﬁgt cel |

205 wi || T T leni Y eie Euraet it Bt MRt PR e Rk el |
202 as dhﬁﬁﬁﬁ? < JAt that sanme tine, the power supply VCC 214 of the
cell 2029s i r%’rneas 108 -+ RRWSKEBRvPL IJe?/éa}ls?lzf%\g?ﬁé‘ﬁébgk?-ﬁ&%‘é‘é%e@ he

e W 208 signal to 1' control the

50 8 B T s, B B

cel
. thereby result in soft errors.

The present invention improveé the reading margin of the

SRAM cell while maintaining much of the benefit of the reduced
voltage supply level. The power supply terminal VCC 214 of the
SRAM cell 202 is coupled to the VCC Select circuit 206. This VCC
Select circuit 206 is essenfially a multiplex circuit having two .
'voltag_e input levels, VDD 210 and VDD+VPU 212, a selection

~ signal, WL 208, énd a voltage output level, VC¢‘214. The mefhod'
of the present invention works by selecting & first voltage
~level, VDD+VPU 212, as the SRAM cell 202 supply VCC 214 when the
SRAM cell 202 is selected for a read and by selecfing a second

_ voltége level, VDD 210, as the SRAM cell supply VCC 214 when the
SRAM cell 202 is not selected for a read. By this technigue, fhe
.performaﬁce of the SRAM céli 202 can be optimized by selecting
an optimal reading voltage, VDD+VPU 212, and an optimal non~-
reading, opefating volgége, VD§-210. It is important to note

that all other circuits in the device 200, and especially the




met hod. By increasing the power supply VCC 214 during the reading
operation, the static read, noise margin is increased for the cell 202.

For exanple, an analysis of the static read nmargin and static wite margin
of an SRAM cell 202 is shown below in Tg le 1. In this analysis, the
second supply level, VDD, is swept across a range fromabout 0.7 Volts to

about 1.3 |l.t.S nwhi the first supply level, VDD+VPU is al so swept
across t ﬁ\eé?lrS %nzguélpﬁgaﬁ?ﬁb% r PER Voewrs eanissied by3thel secoieswmsiy tWDIg

noi se marghp psgigr nce l.s normalized to the condition where both VDD and
VDD+VPU afé equal” at -ab L VA Poyest mipely VEE 24 otogute< dictiicien.
The anal ygi hows t hat establishing a higher power supply voltage,
VDD+VPU 2?5? ?ﬁot?ﬁp M¥ehs 239 awdi R82mmi ntai ning a | ower supply
~voltage, VDD 210, in all other <circuits causes the static read, noise
margin to inprove. For exanple, a VDD |evel of about 1.0 Volts and a
VDD+VPU | evel of about 1.2 Volts results in a read noise margi n of about
143% when conphréd® Prefierradr emboditlentsuthe ddtald WA e,avbbgbgg i
VDD+VPU | evel iégwoves the read noise. 12 VDD --> VDD+VPU 0.7V 0. V;E.QV
1.0V 1. 1\Pelepfer %p optimize the reliability, themmal stability, and
operating power.of the cell 202 for the process technology. The
first voltage, VDD+VPU 212, preferably comprises the sum of the
second.voltage, VDD 210, and an additional voltage VPU. This
first voltage, VDD+VPU 212 iS preferably greater than the second
voltage, VDD 210, and may be generated from the VDD voltage
using a charge pump circuit. For example, VDD+VPU may equal
- between about 1.05 times the VDD voltage and about 1.3 times the

VDD voltage.

In the preferred'embodiment, the selection sighal for the‘
VDD Select circuit 206, comprises the word line WL 208 signal
for that cell 202. Whenever the SRAM cell 202 is selected for a
reading opération,_WL 208 will be asserted to turn ON the | |
selection transiéfors of the SRAM cell 202'as diséussedAabove.
- At tha# same time, the powef supply VCC Zié of fhe celi 202 is
increased to the VDD+VPU level 212 to thereby increase the

reading margin for the cell. The use of the WL 208 signal to.




0.9V 94% 74% 1. OV 157% 139% 120% 1 80% 61% 41%

1. 1V 123% 1.2V 143% 1.3V 161% Table |I. SRAM cell read static noise
margin (normalized to margin at 1.0V on both VDD and VDD+VPU). As shown

above, the preferred enbodi nent uses thg word line W. 208 signal to select
t he VCC vol tage 214 for the SRAM cel | b2. As a result, the enbodi nent
he VDD+VPU ° | evel during either a read operation or a

actual ly
wite ope?gb?%%foﬁhet%‘:é 1 RORT SUPPAG) VCFh@rdf dseoniieone| po2idlrover
suppl y VC&%% 4. 1is changed to VDD+VPU during the witing operation. The

ef f ect of ?%‘is shown below in Table 2. it is found that the SRAM cel |

writing margin declines as the VDD+VPU | evel is increased with respect to
the VDD | evel. However; it. is also found that the 13 witing margin for

t he exenplary . SRAM design is inherently larger than the readi ng margin.

Therefore, it 1% 1F6&sas1o0 §het pader awpyly HeChiZherdusing BeMREgEInMhI | €
hi gher reading margin. For exanple, if the VDD+VPU | evel is

achievinqg? )
sel ect ed WELHIPNyothe whAksct hea¥Phbiye | md vyiveliectiedrabs2d0ryp! £5e t hen

t he

0.7V 76% 13% 0. 8V 86% 44%

cell 202. For esample, -an analysis of the static read margin and _
static write margin 6f an SRAM cell 202 is shown below in Table
1. In th;s analysis, the second supply level, VDD, is swept
across a range from about 0.7 Volts to about 1.3 volts.’
Méagwhile, the first supply level, VDD+VPU is also swept across:¢
the range from about 0.7 Volts to about 1.3 Volts. The resultiné
noise margin pexformance is normalized to the condition where'
both VDD and VDD+VPU are equal at about 1.0 Volts to simulate
‘the prior art condition. The analysis shows that establishing a
higher power supply voltage, VDD-!?'_VPU. 212, in the SRAM cell 202
while maintaining a lower supély voltage, VDD 210, in all ofher
_.circuits causes the static read, noise margin to improve. Forxr
"example, a VDD level of about 1.0 Volts and a VDD+VPU level of
about 1.2 Volts results in a read noise margin of about 143%
when compared to the normalized result. In all cases,-a higﬁer

VDD+VPU level improves the read noise.




about 138% of the reading margin of the -prior art., Therefore, an

i nproved reading margin is achieved while still maintaining an acceptable

-writing margin using the preferred apﬁﬁoach wherein the word |ine signal
14 VDD -+ VDD+VPU

is used to select. the VCC, |level for thé SRAM cel |
O-A/-1089-204% 0 8V 13509 248% 0.9V

reading margin i s about 143%of the prior art while the witing margin is

0.7V 0. 8v 0-%&x§- VIV 2yt 3V
162% 217% 1.0V 27% 81% 136% 1906 245% 301% B59% L. 1V 1p3% 1.2V 138% 1.3V
113% J Tablggﬁh_s celll witje stat{c noige marfgin (hornaljized to read
margin at 1. 0 ofh VDD and | VDD+VPU). Referripg now to Fijg. 5, the
preferred enhodi nent}jis in schematiciform|{As infthe prior art
anal ysi s FirH’Z, ap ?tTé v | I ov ¢ 10 1.2v |1.3v
0.7V 765 1133
0.8v 868 44%
0.9v 94s | 7as
1.0V 157§ [139s 1205 |1 80% | 615 | 418
f{1.1v _ 123%
1.2v 1433 _
1.3v - 161% ’

Table 1. SRAM cell read static noise margin

(normalized to margin at 1.0V on both VDD and VDD+VPU).

As shown above, the prefer;ed embodiment uses the word line
WL 208 signal to select the VCC voltage 214 for the SRAM cell

202. As a result, the embodiment actually selects the VDD+VEU

level during either a read operation or a write operation on the

SRAM cell 202. Therefore, the cell 202 power suppiy VCC 214 is

changed to VDD+VEU duripg the writing operation. The effect of
this is shown below in Table 2. It is found that the SR2M cell
writing margin declines as the VDD+VPU level is increased with

respect to the VDD level. However, it.is also found that the




of a SRAM array 300 is depicted. Once again, four cells, CELL 00 313,
CELLO1 325, CELL10 336, and CELL11 349 are shown. Each of these SRAMcells
conprises a 6T configuration as di scussed above. CELLOO 313 conpri ses
transistors P1 302, P2 304, N 306, N2t§08, N9 310, and N10 312.
Simlarly, “CELLO}L- 325 conprises P3 314,” P4 316, N3 318, N4 320, N | 322,
AND N12 3z4itSChblAaS33P ri.ses PS5 326, P6 328, NS 330, N6 332, NI13
334, and N14 %g and E%?Lf%%g%e ﬁrﬁF?’séW?d%%wnpssmaa,emmayz, NS 344,
N15 346, 1aRdeMN1fh 38 nel neral read/wite operation.of the cells in
the array 300 uses theewggagﬁpﬁegaﬁEEPS5§hﬁﬁ@ﬁqmﬁb 358 janpastseblbi tol i nes
BLBO 360, + Bb&@e 364, 1,364, and BlL1l 366 as discussed. in the prior art
anal ysi s. Several}L§§§fgg$ﬁ?€swﬁftfﬂg PregEhtvhidee sohdevihgubhdhrbghenot ed.
First, a sdqe I | power supply is not used. Rather, a common supply
i s provided o’fg é‘g‘gﬁgﬁomf%? %’éﬁ“T‘%feFo*f e pIDPFVPUCERRON 333sensbtdl Al 325
are couphg? w%lQ§weL.gup ly VCCO 372. Simlarly, CELL10 336 AND CELL11 349
are coupled to powsrt ‘Euptg'}%/l VRRGevsds. isSerdrdtetihat r DO POVEEs SUR €%6372
and 376 e each coptrolled by a VCC Select circuit 370 and 374. Third,
the VCC TE5FAEP BRFHIR 'S FPPuind 48M ofeithet phebwesnt tie: | &Pite witﬁggs,
VDD 354 and VDD+VPY 356 based on the state of the word line, WO 352 or
W1 358, “FoP Phdt FRREC. AeBtersnphe, rehdihE B52gis oRISRY (g di0 o3¢l ect ROAD
for a re@gértgen t he ROAND VCC .Sel ect ) :
nerelore, an improved reading margin is achieved while still

maintaining an acceptable-writihg.margin using the preferred

approach wherein the word line signal is used to select thé VCC +

levei for the SRAM cell.




circuit 370 selects VDD+VPU 356 as the VCQ0 372 level for CELLOO 313 and
CELLO1 325. In this case, W.1 358 will|l be non-asserted since ROM is not
sel ected. Therefore, VCC Select 374 will select VDD 354 as the VCCL
vol tage for CELL10 336 and CELL11 349. Fourth, this concept is easily
extendi bl e across:the entire array 30041 n that case, the selected row of
cells that IRprFolTe pU“d{TU WO -ts—ar-seteetee—spb—ar+ay-0f-t he overal

¢

array 300 Al other{rowsjof cells, iphcludihg those that corrfespond to

W.1;- are a r&@-sglected stib-arrfay of rhe overall hrray B00. Referring now
to Fig. 6, t Dﬁ 8Parred énbodijrent ik sho as extended acfoss the entire
array. The $RAM arr gy, C Ilse a llarge afrra SRAM cel | s havi ng
n+i rows ang¥mtl cclou'gnﬂg \%iéye og‘% rJoW‘ﬁaslguﬁ nh%}’ #BV{ine and each
colum hasla common bit [ine. {The wgrd |irne decdder 410 conirols the word
line signal $§0-W(0: §)10822! The |bit Tijmgeqoder 4IZcgntrotp the bit line
signals, BL[0:m 424. Agajn, the BLB| signdls ardg assurfed by| not shown. In

this architegotéve, the VOQCGi3Sellect Clfig@igty are gombrngd—imtp a single
bl ock called VCC Sglect p#18. Again YCC Selfect 418 useg the mord line

f o

signals W{@®.9y 47¢ TO Serect|{5@gspy 7%s+ppiy storrat-3-+For—each row,.
VCC(O n) 428, fromt{he t#o I nppt sup)?ﬁes, VDD 432 and VDD+%PU 436.

Referring noWgw Frie7¢  [BI¥ °f F565°| T8HST 0%8s T5518 15555

1.3V | 163%
1.2V ' 138%
1.37 1133

. Table 2. SRAM cell write static noise margin

(normalized to read margin at 1.0V on both VDD and

VDD+VPU) .

Referring now to Fig. 5, the preferred embodiment is shown
in schematic ﬁorm. As in tﬁe prior art analysis Fig. 2, a part
of a SRaM array 300_is depictéd. Once again, four cells, CELL 00
313, CELL01-325, CELL1Q 336, and CELL11 349 are shown.‘Eaéh of
;thesg SRAM cells comprises a GT_configuration as-discqssed
apove. CELLOO 313 comprises transistors Pl 302, P2 304,'Ni 306,
N2 308, N9 310, and W10 312. Similarly, CELLO1l 325 comprises P3

314, P4 316, N3 318, N4 320, N1l 322, AND N12 324, CELL1O 336




Select circuit 500 for a single rowis shown. The circuit 500 uses the
I nput signal WL 514 to select which supply. level, VDD 522 or VDD+VPU 520,
is coupled to the VCC out put 524. The <circuit conprises a first inverter
P1 504 and Ni 508, a second inverter P2 _502 and N2 506, and two '

transi stors P3 510 and P4 17 512. More éﬁecifically, the input of the first
to the word line, W. 514, for the row The first

inverter ig ~couple '
i nverter PT W%ﬁj 3268 &9d32Re NBCIRQ, iNWIIXr NIB 302,apdaNd14599gar e
a first supply 520 that is set to VDD+VPU. The second’

each powered %@ y
inverter PP50FLH RESsoemprpaesi B7 cashl 28 340,t g gu@puﬁ35§@40fNi€e first
inverter P1L 504. and N1 508. A first transistor P3 510 is coup1ed et ween

the out put®*$r835F MAE 34@cohie | gumertay ﬂ&%&i@@doﬁ@régﬁoﬁn@ftﬂge \@%39}'}‘ put
524 of the <circuit. The first transistor P3 510 is controlled by the

output 538 &het AETayriQ0iwses tidre RibreD4 jaeed ﬁio5§§2'£h§eW£¢F%§%;§Hﬂf% Qr
P4 512 iséggu | ed between the second supply, VDD 522, and the output
524 of th€lEi+&ues BN 3B0,s BIECEHd,t AR ST i troll.ed by the W
i nput 514. The circuit 500 operation is deschH%%gé%E?CJ (néf 4ﬁg%¥s¥ﬁ8-

the first

wor d | i neigVthd poriod et @nalgisigsserted, then the output 516 of
inverter P1 504 and N1 508 is VDD+VPU, and the output 518 of the second
i nverter P2 502 and N2 506 is VSS 540. Therefore, the first transistor P3

510 is OFF, and the second
Several key features of the present invention should be

noted. First, a single, global power supply is not used. Rathér;
a common supply.is provided fér each row of cells. For example,®
CELLOO 313 and CELLO1 325 are coupled to power supply VCCO 372.
Similarly, CELL1O0 336 AND CELL11 349 are coupled to‘ppwer_supplyi
VCC1 376. ‘Second, the row pbwer supplies 372 and 376 are each
controlleq'by a VCC Select circuit 370 and -374, Thi?d, the VCé
Select circuits 370 and 374 select Between the input voitages,
VPD 354 and VDD+VPU 356 based on the state of the word line, WLO
352 or WLl 358, for that row. For example, if WLO 352 is |
asserﬁed 59 select ROWO for a read, then the ROWO VCC Select
cireuit 370 selects VDD+VRU 356 as the VCCO 372 level for céLLoo
?13 and CELLQ) 325. In this case, WL1 358 will be non-asserted
since ROW1 is not selected. Therefore, VCC Select 374-will
_ selec? VDD 354 ag the vecl véltage for CELL10 336.and CELLil

348. Fourth, this cdncepﬁ is eésily_extendible across the entire

array 300. In that case, fhe.selected row of cells that




transistor P4 512 is ON. The VCC output 524 is therefore coupled to VDD
522. Alternatively, when W. 514 is high, or asserted, then the output 516
of the first inverter P1 504 and NN 508 is VSS, and the out,put 518 of the
second inverter P2 502 and N2 506 is VOQD+VPU. Therefore, the first
transi stor P3 510 is ON, and 18 the secdnd transistor P4 512 is OFF. The
VCC output 524 is therefore coupled to the output 518 of the second
i nver ter PROXSEEPeRT t2WE06iwhachel schEl \fib-arkhy odvaRkages il tderay
present invention nmay now be summarized. An effective and very
manuf act ur3¥l e A8t ederorowspssveslhe, raash vk thgeatﬁgéwkgf¥ééﬁbd&5to

[

achieved. The read 'margin of a SRAM device is inproved while nmaintaining a

| ow oper dflonairesappby-sel éaged Siis-08tdy REVBheSHPRLY YOLEASE 400 .
selectively increased during a reading access to thereby 1ncrease the

readi ng margin. A SRAM device is provided having an inproved reading
margin. As shown in the preferred enbodi nents, the novel nethod and device

of the presentRbﬁdﬁﬂiﬂﬁ”hdM(ﬁﬂ‘¥$§ua%;eE%gcbg%??gﬁg%é%aggéﬁgt r?%L%PQFPy

alternative to the pripr-art. Wil e the I'n P
W Do Undey ot ood Ty hers SRTTERFREY holas (S TAERARY 008 Dekanges | n
-form andco@paise darRR BRIGyWbENSRANIER L A O M1 rows and mi1 |
 columns where each row has a common word line and each column
has a common pit line. The word line decoder 410 controls the
word line signals, WL{O:n) 422. The bit line decoder 414
. controls the bit line signals, BL(O:m) 424. Aéain, the BLB
signals are assumed by not_shown. In this architecture, the VCC
Se;gct Circuits are combined into a single block called VCC
-Select 418. Again VCC Select 4i87uses the woxrd line siénals
WL(0:n) 422 to select thé power suppiy éignéls for each roﬁz
 VCC(0:n) 428, from the two input supplies, VDD 432 and VDD+VEU

436.

Referring now to Fig. 7, a preferred embodiment. of a VCC
Select circuit 500 for a single row is shown. The circuit 500
‘uses the input sighal WL 514 to seléct which-supply.level, VDD
522 or VDD+VPU7520, is coup;ed to the VéC output 524. The.
cifcqit comprises & first invefter Pl 504 and N1 508, a second

-inverter P2 502 .and N2 506, and two transistors P3 510 and P4




the spirit and scope of the invention. 19 Wat is clained is: 1. A nethod
to inprove the reading margin in a SRAM nenory array conprising: providing
an array of SRAM cells wherein each said SRAM cell has a power supply

termnal; forcing a first voltage on saild power supply terminal of a first

said SRAMcell that -is selected for reading; and forcing a second voltage
I $_not

on said powet- 39¥s yreeificallof ﬁhesﬁﬁﬁﬁEi6¥“ﬂ$é5@é¥§%ehhvggégg i3 1 o5
0 .

selected for reading, wherein said first voltage 1s befweéen a
oltage. 2. The

ti mes sai Feupdeghdovbhe agerantinbputs 15834 ! i MBS 53l dogeC

met hod according to claim1 wherein said SRAM gg%l§°§éagﬁgc§ﬁ§? se siXx

transi st ofgvegterhal ngdhathAQeDrshan G tq{eaisglcgm&hﬁﬁggpgggi,ﬁ%f'%éit%s Ng’l/la |
r i

cell is one nenber of a sub-array of said SRAM celT's an

menber s of0§akte sedrlargdye RdANR, GORIRML P sgpply, terpinals. 4. The
met hod according to claim3 vmq:gr ein eaghgggkéyrr%%eﬁhﬁ 138F dfo- array
shares a ¥DIHVPUWIHE |de@nd ekgln ' ommon power supply

ternminal is controlled by thg’ﬁ?%,;?%@ g? égléda%%%nsc%r’d’ﬂq%éssi‘:@ﬁa eds,

The net hotb adeoratitpiet 916! BeMAeReLsk N S8LE SOHY YoLh g N1 508. A

first-transistdr P3 510 is coupled between the output -518 of the
second inverter P2 502 and N2 506 and the VCC output 524 of the
circuit. Thg first traﬁsistor B3 510 is controiled by the output
Slﬁ.of'the first inverter Pl 504 and NI 508. A second transistor
P4 512 is coupled between the Second‘supply, VDD 522, and the
VCC output 524'of the circuit 500. This second tramsistor 512 is

~controlled by the WL iﬁput 514.

The_circuit 506 operation is described as follows. ﬁhen the
word line WL 514 is low, or not asserted, then the output 516 of
the first inverter P1 504 and NI 508 is VDb+VPU, and the outpu£
518 of the second inverter P2 502 and N2 506‘is Vss 540. o
Therefore, the first transistor P3 510 is OFF, and the second’
transistor P4 512 is ON.VThe VCC output 524 is the#efore coupled
to VDD 522._Alternatively, when WL 514 is hiéh,‘or asserted,
then the cutput 516 of the first inverter Pl 504 and N1 508 is
VSS, and the output 518 of the second inverter P2 502 and N2 506

is VDD+VPU, Therefore, the first transistor P3 510 is ON, and




said common power supply termnal conprises a nmultiplexer supplying said
first voltage when said conmon word line signal is asserted and supplying
sai d second vol tage when said common word line is not asserted. 6. The
met hod according to claim4 wherein saidgcontrol of said comobn power
supply termnal conprises: a first inverter having the input coupled to

sai d conmobhgwierond reaasd speseradshy $3i grki Mfe Mtd 0?0 5 sgcond
inverter having the input coupled to the output of sald second inverter

and power ethdze foied chispdedy el age: ofbut 318 IANUR Yo FIPLSIDELICED the
out put of said-second inverter and said conmon power supply t&rn

wherei n s&éiQ® aidr ¥ 508nshsbAr ikSveepssw! | ed by said first inverter
output; and a second transistor coupl ed between said second voltage and

sai d cormon power supply termnal wherein said second transistor is
controll ed by said common word line. 7. The method according to claim1

e e m e e o g o e S
o hoar oo ) o ST Rk B mERRLLEL R LI T
improve the read margin of a SRaM device is achieved. The read
margiﬁ of a SRAM device_is imﬁroved while maintaining a low
operational supply voltage. The cell power supply voltage is
selectively increase§ during a reading access to therxeby
.increase the reading margin. A SRAM device is provided having

‘an improved reading margin.

As shown in the.preferred embodiments, the novel method and
device of the present invention provides an effective and

manufacturable alternative to the prior art.

While the invention has been particularly shown and
described with refé:ence to the preferred embodiments theréof;
it willlbe understoéd by those skilled in the art that various
changes in form and details may be madé_without departing from

the spirit and scope of the invention.




has a power supply terminal and wherein sub arrays of said SRAMcells
conpri se nenbers that share common sagd power supply termnals; forcing a
first voltage on said common power supply termnal of a first said
sub-array wherein a nmenber of said first sub- array is selected for

r eadi ng; Wagld Fordizaged SBcond vol tage on said common power supply term nal
of a second said sub-array, wherein no nenber of said second sub-array is
sel ected for reading and wherein said first voltage is between about 1.05
ti mes satd Aaedhedyept Hyrroasdthabmading3mergiss igardSBEE aredhovrgl t age. 9. The
net hod agepsfidept@sehgi m 8 wherein said SRAM cells each conprise six
transistors. 10. The nethod according to claim8 wherein each said nenber
of each BETH @S- 4Pr &y sh&fe SRAM cosihon Wierein iafehs pghdl SRiwd cebber ei n sai d

common pRMera PeRRkYstSs1y rakaiA4e controlled by the states of said compn
word line signals. 21 11. The nethod according to claim1l0 wherein said

control BPreidyg @ EbrpbrPSREE Supily PEraT nairplyokprntessl @tnal ti pl exer

suppl yi ngisad dafiiar skawaldiagenwbens saiidceoamedy Wekdi hinesi gnal  is asserted
and supplgjjicgl% sai d second _vol tage when said conmon word |line is not

assert ed" TRe SRETHOT C4ERBR diThF LG EPYE M SIPPMicEetiredi @fcant rol of

second said SRAM cell that is not selected for reading,
wherein said first voltage 1is between about 1.05 times said

second voltage and about 1.3 times said second voltage.

2. The method according to claim 1 wherein said SRAM cells

each comprise six transistors.

3. The method according to claim 1 wherein said first SRAM
cell is one member of a sub-array of said SRAM cells and
wherein all said members of said sub-array share common power

supply terminals.

4. The method according to claim 3 wherein each said member of
said sub-array shares a common word line signal and wherein
. said common power supply terminal is controlled by the state

of said common word line signal.

5. The method according to claim 4 wherein said control of
said common power supply terminal comprises a multiplexer
supplying said first voltage when said common word line signal
is asserted and supplying said second voltage when said common

word line is not asserted.

6. The method according to claim 4 wherein said control of
said common power supply terminal comprises:
a first inverter having the input coupled to said common word

line and powered by said first voltage;




each said conmmon power supply term nal conprises: a first inverter having
the input coupled to said common wordg |ine and powered by said first

vol tage; a second inverter having the input coupled to the output of said
second inverter and powered by said first voltage; a first transistor
coupl ed bBetor@r ttheepirputavéhgsahe Swoandouphakrtoethansuitgaitd ocommon power

supply tehith nAlohhel £ a8l dngf bh3ledd BYsbglreil s CoptLolded by said first
inverter output; and a secong ransi st or couple betweeh ‘sai d second
vol t age an8irsaitdapeivion poueteduppiveenethe naltpntiepéi saishistceedond
transi st 9fvdScL0RE50 Mo \TAR-Y=1 gn@gg r j:ne.: SRAM,menory array
devi ce conprié?ﬁ%%?aﬁégfray g? (ﬁiwlce Fggmﬁﬁ%g%%leég%rééﬁ aé&AM cell has a
pover shppty HrerFipEPr & seansobied dvciEagd of fistsinvetterye on sai d power
supply tefpiadiahgof a first said SRAMcell that is selected for reading;
and a neans of forcing a second voltage on said power supply termnal of a
second sdi FSRAVEERPFITURAt cpurhed heglveenesiafbsecprddinkadsherdi n said first

vol tage ssideiomeen ghalt shpBdy tdiMsagalHeS8GPRA;¥O0LL a0 and about 1.3
ti mes said second  voltage. 14. The device according to claim 13 wherein
sai d SRA&E%ﬁﬂﬁ%gor 1s controlled by said common word line.

7. The method according to claim 1 wherein said second SRAM
cell is one member of a sub-array and wherein no member of

- said sub-array is selected for reading.

8. A method to improve the reading margin in a SRAM memory
array comprising:

providing an array of SRAM cells wherein each said SRAM cell
has a power supply terminal and wherein sub arrays of said
SRAM cells comprise members that share common said power
supply terminals:;

forcing a first voltage on said common power supply terminal
of a first said sub-array wherein a member of said first sub-
array is selected for reading; and

forcing a second voltage on said common power supply terminal
of a second said sub-array, wherein no member of said second
sub-array is selected for reading and wherein said first
voltage is between about 1.05 times said second voltage and

about 1.3 times said second voltage.

9. The method according to claim 8 wherein said SRAM cells

each comprise six transistors.

10. The method according to claim 8 wherein each said member
of each said sub-array shares a common word line signal and
wherein said common power supply terminals are controlled by

the states of said common word line signals.




each conprise six transistors. 15. The device according to claim 13 wherein
said first SRAM cell is one nenber @f a sub-array of said SRAM cells and
22 wherein all said nenbers of said sub-array share conmon power supply
termnals. 16. The device according to claim 15 wherein each said nenber

of said 3tib-Ee &ptERdreecurdioambdn worid LOnehsigimalsadddecahierdi nf sai d conmon

pover supply dAEhNBbLS SARALOLLEMDN o Renstales o Al saigd,gonmon word | ine

signal. 17. The device according to claim erein said control of said
comon p&WeRlEigpEyifefHistalvodbape ivdes sahdl edmicaxeprd st yiamabaid fir st

vol tage whesssitd aCoRIDILPMRANLT 081 $isgRsha {S1@33eLhed and Syppbying said
second vol tage when said comon word line is not asserted. 18. The device

accor di n§°¥d & A 18 wisrS&thedai d control of said conmon power supply
termnal conmprises: a first inverter having the input coupled to said

conmon d _line_an owered by said first voltage; a second inverter
havi ng }tﬂﬁé i%fﬂeéﬁﬁg|£%%rélpﬁe¥%ﬁ1§&fﬂ 6f vwhenednséasfdeantvertt ef and power ed

by said thestsadal tagasn diekSbubp BN eshoRa T wped sbst ween the output of
sai d secong. inverter and said conmmon power_ supply term nal wherein said

first transtsStorP Ve ContRSrREdthy TRMg FrYRted hverad? ciRpat word

line and powered by said first voltage;

a second inverter having the input coupled to the output of
said second inverter and powered by said first voltage;

a first transistor coupled between the output of said second
inverter and said common power supply terminal wherein said
first transistor is controlled by said first inverter output;
and

a second transistor coupled between said second voltage and
said common power supply terminal wherein said second

transistor is controlled by said common word line.

-13. A SRAM memory array device comprising:

an array of SRAM cells wherein each said SRAM cell has a power
supply terminal;

a means of forcing a first voltage on said power supply
terminal of a first said SRAM cell that is selected for
reading; and

a means of forcing a second voltage on said power supply
terminal of a second said SRAM cell that is not selected for
reading, wherein said first voltage is between about 1.05
times said second voltage and about 1.3 times said second

voltage.

14. The device according to claim 13 wherein said SRAM cells

each comprise six transistors.

15. The device according to claim 13 wherein said first SRAM

cell is one member of a sub-array of said SRAM cells and




and a second transistor coupled between said second voltage and said
comon power supply term nal whereimpsaid second transistor is controlled
by said common word [ine. 19. The device according to claim 13 wherein said
second SRAM cell is one nenber of a sub-array and wherein no nmenber of
sai d subwlsredy adlsehbtimeabbos dPadiiAgsud-array share common power

supply terminals.

16. The device according to claim 15 wherein each said member
of said sub-array shares a common word line signal and wherein
said common power supply terminal is controlled by the states

of said common word line signal.

17. The device according to claim 16 wherein said control of
said common power supply terminal comprises a multiplexer
supplying said first voltage when said common word line signal
is asserted and supplying said second voltage when said common

word line is not asserted.

18. The device according to claim 16 wherein said control of
said common power supply terminal comprises:

a first inverter having the input coupled to said common word
line and powered by said first voltage;

a second inverter having the input coupled to the output of
said second inverter and powered by said first voltage:;

a first transistor. coupled between the output of said second
inverter and said common power supply terminal wherein said
first transistor is controlled by said first inverter output;
and

a second transistor coupled between said second voltage and
said common power supply terminal wherein said second

transistor is controlled by said common word line.

19. The device according to claim 13 wherein said second SRAM
cell is one member of a sub-array and wherein no member of

sald sub-array is selected for reading.




