TSMC- 02- 229 1 A NEW DESI GN CONCEPT FOR SRAM READ MARA N. BACKGROUND
OF THE I NVENTION (1) Field of the Invention The invention relates to
a menory device, and, nore particularly, to a nethod to inprove the
readi Ng§@RE G el N @ SRAM device. (2) Description of the Prior Art
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menory array where the data contents can be witten and re-witten
at any tinme. Further, the SRAM st orage ceIIs are constructed such

that the static operatlng current is ve rﬁ ow. Referring nowto Fig.
1, an exenpl ary SRAM memp@PEEROUFDoOF; SHENGWAENRI QY rcuit schemati ¢

forn1 A typical SRAM cell 10 conprises six transistors (6T). A
cross-coupled inverter pair NI 22, P1 14, N2 26, and P2 18 and
access tranS|stors N3 30 and Nd 34 make up the cell 10. The cell is
power ed (b aF'selblof WO& Savenbiobng a wite operation, a wite data
state is set by forcing 2 TSMC-02-229

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
accessible 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 current is very low.

Referring now to Fig. 1, an exemplary SRAM memory cell 10
is shown in circuit schematic form. A typicai SRAM cell 10
comprises six transistors (6T). A crqss—coupled inverter pair N1
22, Pl 14, N2 26, and P2 18 and access tran#istors 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



conplinmentary voltages (0 and 1) on the bit line (BL) 50 and bit |ine
bar (BLB) 46 lines. Then the access transistors N3 and N are turned
ON by forcing the word line signal (W) 48 high. This allows the
data st aigd@pe forced into the cross-coupled pair. The access
transistors .are then turned OF

|t F. Th i ti f, back t .
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Referring now to Fi ortion of %ych‘an array 100 is_ shown

.2, hown.
Four S ecé'w‘ﬂr&eéeEgoBYlé%,rgtﬁﬂ%ﬂie Mord dEne Gigps L ARG R Rpighq3Fhis

are arranged in_an array. In general, the. overall SRAM array 100
may contHiaPwH [SPeoAEtar SEAER ERIPS. TeEref SRAM thel cresApFPYRseE HRair .
sanme 6T arrangenent as shown in Fig. 1. The cells 101, 113, 125, and

137 ar e Bc@ssedsusragsLREowdrace i Heen siupneds ORFO The madivive 158 and
the bit line signals BLO 162, BLBO 160, BL1 166, and BLB. 1 164.
Sever al feesthgcks ofhshkedcbessnovepl ¢t pater pwildr iastreenbay theayew data
First, the word lines WO and W.1 are coupled to nore than one cell
For exargHage WsOna3B8taigedoupl ed to both CELLOO 101 -and CELLO1 113.
Therefore, the access transistors for both cells are turned ON at
the sane time during a reading or witing event. In general, a
| arger sub _ v
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 array 100 is
shown. Four SRAM cells CELLOO 101, CELLO1 113, CELL10 125, and
CELL1l 137 are arranged in an array. In general, the. overall
SRAM array 100 may contain millions of such cells. Each SRAM
cell comprises the same 6T arrangement as shown in Fig. 1. The
cells 101, 113, 125, and 137 are accessed using the word line
signals WLO 156 and WL1 158 and the bit line signals BLO 162,
BLBO 160, BL1 166, and BLBLl 164. Several features should be
noted in the prior art memory array. First, the word lines WLO
and WLl are coupled to more than one cell. For example, WLO 156
is coupled to both CELL00 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-

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




array of cells would have a comon word line. Further, the bit 3
TSMC-02-229 line signals BLO, BLBO BL1l, and BLBl1 are coupled to
nmore than one cell. For exanple, the cpnplinmentary bit |ine signals
BLBO 16&,89s,BLO 162 are coupled to both CELLOO 101 and CELL10 125.

These bit_Linp i C red_hy arge nunber .of cells
becausell%rr}?ysg%%a‘?%%%(%’ (a:%]:‘fbg 6s&™W Pﬁthgggaﬁ%ug\g?%l t9 fPTe fhan
accessed_at agy tine. The acc §$ transttors for,noP: sel ected cells
are tur B BRE"si e THARISTd TienESTPOAMEREEEY Phhstif® HnalSs L],
O particular i rtance to the present invention is the fact that
all of ?ﬁ@ ﬁ%ﬂn$€80¥§§¥??ﬁxﬁou §d tPrBothnERRE0 | 10} RN drtidilyt Carliay
100 are gomered by the sane power sugply VCC 152 Referring now to
Fig. 3, TARSexRBhplHiie SRanadscetebeupBarsd RRonlantr uHiqle oSRaRILLs
array 100 may include mllions of cells. The word |ine decoder 170
cont r ol 8eGRPSSFORKE st FIW B SPAASK sthoee Ovhyh 1B fsame moXg Adpe100
where the array contains a total of n+l rows of cells.. The bit line
decoder a1942¢ep33ed ffalanwftimehe Bhe braessi yransistwimamfors nBRE0: )
182 and inplying both BL and BLB conplinents, where the array
cont ai nsedetordl caflandre dolnmens OFF sihés. tAdiewaud dlirawe fand thiosel i ne
decoders 170 and _

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.
The word line decoder 170 controls all of thevwordvline signals
WL(0:n) 178 for 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(OSm) 182 and implying both BL
and BLB compliments, where the array contains a total of m+l
columns of cells. The word line and bit line decoders 170 and
174 respond to the command state (READ or WRITE), the address
state, and the data state of the SRAM to assert the correct word
line WL(O: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



174 respond to the command state (READ or WRITE), the address state,

and the data state of the SRAMto assert the correct word 1|ine

W.(On) 178 and to either drive the bi& lines BL(OmM 182 to the

correctdgx%ﬂ%;ﬁgate or to READ the stored state of the 4 TSMC-02-229
ells

sel ecte | 1s.. A 'n,[%he,enti_re SRAM array i s powered by a, single
Suppl y ISARCTECC 225 - CAGR Y 1B ROHS UG GRERY TR PBFERFGRPY =
density and high Rerfornance SRAM devi ces. As a result, the
oper at i myREdS ZFEPLYVERVebf Veheke? devi ces 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, SRAMcell operation can be adversely
affected. | ®Pesasni gulas, canvidiye |ow svaidnkeieir daghcdaseitpfane ighs.
Soft errors occur due to the small VCC | evel reducing the cell
r eadi ng pesfgirmanca SRAMfdevices. Zs SRAMsH, tthet ohazatbngeveltage,
mai ntai ned the cell state wll, nevertheless, be incorrectly read by
t he sensidfy oifr tbeteddevioces antdombef frecthgseds tohmasntabn sehe ttiadrmal
cannot be overcone due to insufficient margin. In this case, the
benef i t stefbiditgdandadryTEbeValy dast idakdmbeyeowear eonéfusetidyy. t he
increase in soft error rate.
However, as the power supply voltage, VCC, is reduced to below
about 1.2 Volts, SRAM 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
reading margin. In a soft error, a SRAM cell that has correctly
maintained the cell state will, nevertheless, be incorrectly
read by the sensing circuit due to random effects, such as
noise, that cannot be overcome due to insufficient margin. In

this case, the benefits of a reduced VCC level déscribed 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 word lines of the cells are driven by a circuit powered by
the VCC line. U.S. Patent 6,157,558 to Wong describes a content

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



Several prior art inventions relate to nmenory devices. U S. Patent
6, 266, 269 B1 to Karp et al discloses a nenory device conprising an
array of three termnal, nonvolatile nory cells- The word |ines of
the cel lgarg dsiven by a circuit powered by the VCC line. U S.
Patent 6,157,558 .to ng descr,ibes a content addressable nmempry cel
st r uct ure b O it S%ﬁl\/f’légfil ?oAgﬁﬁgﬂdSaﬂbSmsg‘z-l%s'cﬁn?r gga ent
circuit %s %fgg¥$o ground a%h mask lines. U S._Patent 5,726,932 to
Lee et a}’ 149 dCedcs SRARtcefFUsSEFREErR. SHRS celpasénticbuysy, Bod-
to Matsuo et al_teaches a nonvolatile nmenmory cell based on a 6T
struct ur®@55Td odi’nd  ER8 FPodEFAYC gat erlegadies SUMRRRYLetiTpEmemory
| NVENTI ON A principal object of the present invention is to provide
an ef f eci§¥e bATE Ry anﬁ]ﬁuﬁéétlia?‘a?)? el et kg SFHopreréinaegptad
margin of a SRAM device. A further object of the present invention is
to providRvigesyet hod to inprove the read margin of a SRAM device
while maintaining a | ow operational supply voltage. A yet further
obj ect of the present invention is to provide a nethod to
sel ectively increase the cell power supply voltage

' SUMMARY OF THE INVENTION

A principal object of the present invention is to provide
an effective and very manufacturable method to improve the read

margin of a SRAM device.

A further object of the present invention isvto 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 provide
a method to selectively increase the cell power supply voltage

during a reading access to thereby increase the reading margin.

Another further object of the present invention is to

provide a SRAM device having an improved reading margin.



during a reading access to thereby increase the readi ng nargin.

Anot her further object of the present invention is to provide a SRAM
devi ce having an inproved reading marggn. 6 TSMC-02-229 In

accor darggchbiy t he objects of this invention met hod to inprove the

readi ng nargl i M nepory..arr The, et hod

conpri ses progl o g § ﬁ?rang%ijghﬁ%%céﬁ = %ﬁssﬁ%KFnEé?P' Hagthed to
power su ter naI A flrst vol tage | orced on the, power
tern1na|8§¥¥h E%trgﬁﬁ&P%eTTrq}ﬁulq §%§%%F@HOIVO?rF%%diggacu%§%%g
voltage S rﬁ 8 on the omer S%P term nal of a second SRAM cel
that is 8t m??é 88t eg™PbtS %aﬁl’f‘hﬁ* mﬂwémf PEEEYy 8t 8FRM deekl fiot EaguARAM
t he secon volta e. Also in accordance with the objects of this

i nventi GRLl aSRﬁNPﬁ%%ﬁr?uEE¥¥nFﬁﬁﬂhQﬁé -cOnBEESEngoAba e riy HIrSRAMN
cells. Each SRAM cel | has a power supply termnal. A neans is

provi dedPPoPOVeEr ERRRL Y FeRBINAt0Ifage faasthERBYwee 1L Upp Yy terymlndteds
a first SRAMcell that is selected for reading. A neans is provided
for fofeFngeadiegontl seterdeaiagee isofercedpphytherpiwet fppdy
second SRAM cell that is not selected for reading. The first voltage
does notesnginkltdd zeserchd ARAYeelBRERETDESCRDETS N e d Ho DRAAKNGS .

The first voltage does not equal the second voltage.

Also in accordance with 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 power supply terminal of a first
SRAM cell that is selected for reading. A means is provided for
forcing a second voltage 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.
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.



In the acconmpanying drawings formng a nmaterial part of this
description, there is shown: Fig. 1 illustrates an exenplary SRAM
cell. TSMC-02-229 7 Fig. 2 illustrates7a portion of an exenplary SRAM
menory gii@d22di 9. 3 illustrates an exenplary SRAM device. Fig. 4
illustrates a preferred enbodi nent of the present invention. Fig. 5
illustrates the preferred enbodi nent of the present invention show ng

a portion of @ . rray. Fig. 6 illustrates _the eferred
enbodi ment of gﬁE@;\Jﬂrlggg%%¥Fﬁ\? n%i%ﬁrgﬁ%ﬂj %}9 ?mpg'é\fiycg. i gemery
illustrates a preferred enbodi nent of the common power supply control
ci rcuit.*'DFSCRI PTI ON OF THE PREFERRED EMBODI MENTS The preferred |
enbodi nents of the present invention disclose a nethod to inprove
the reading margin in a SRAM nenory device. The nethod provides a

means to control the_power supply voltage 8 TSI MC-02-229
Fig. 3 illustrates an exemplary SRAM device.

Fig. 4 illustrates a 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 circuit.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments of the present invention disclose

a method to improve the reading margin in a SRAM memory device.

The method provides a means to control the power supply voltage



such that the power supply voltage on cells selected for a reading
access can be nade | arger than the power supply voltage on

non-sel ected cells. It should be cleargto those experienced in the
art that %&9 esent invention can be applied and extended w t hout
deviatiﬁr&l ﬁ%%%ihe scope of the present invention. Referring nowto
Fig. 4, ¥ phéftethedrenpsdsuemty ofoltrge mreswiflsi sedatted for a
illustrated. Several inportant features of the present invention are
shown af¢adii®gusseasberaw. bFheadmslargenridept t2@0pokverhsupnVentd Difedes
shown. A single SRAM cell 202 is depicted. This SRAM cell 202 may
conpri s®Tampnrygpéectedetellar chi tdotulie Hen@Mearntbhehasé sxsér asndeld
or 6T. More preferably, the SRAM cell 202 .conprises a GI architecture
as shovm itheFagt thaRetkes rprgsagaiihdentiion c4n bbeaSRAMEeihd 202 is
controlled by the word Iine W. 208 and the bit line BL 220 as

descri bectiendeHewpthont adiévadtalpi rADANR. sEBBeCORPELhEBHEAEyn DI t

line signal, BLB, is assuned but not shown for sinplification. A
Sense Anphiehitébncircuit 223 is used to detect the state of the SRAM
Cell 202 during a reading event. An inportant additional elenent is
added to the basic architecture. A power supply selection block, VCC
Select 206, is provided. The VCC Sel ect block 206 is used to control

t he power Referring now to Fig. 4, the preferred embodiment of the
present invention is illustrated. Several important features of
the present invention 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 may comprise any type of cell
architecture known in the art such as 4T or 6T. More
preferablf, 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 the prior 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



9 TSMC-02-229 supply level, VCC 214, to the SRAM bl ock 202. As is

di scussed above, it is desirable to reduce the VCC | evel 214 for a
very small dinension (deep sub- nlcronb circuit device to thereby
improve the reliability and thermal stability while reducing the
power c ﬁ@ﬁﬁﬁ??%n However, it is also found that this reduced power
suppl y |Rslvilievelediee Qhé,ce¢lth@a&ﬁkn)hmnqy 20and2s. thedebyusesdl t
in soft errors. The present invention inproves the reading margi n of
the SRAMas,| ikhilsedraiinthiai by redicoftihedenefiel of 4t herr gdused
vol tage supply | evel. The power supply term nal VCC 214 of the SRAM
cel | 20Zmad Icdipkeditn (HeeYChulbahnior)i roilticui208evIhiesty¥Cehe SEbECt
circuit 206 is essentially a nultiplex circuit having two voltage

i nput | ewglroveVBRe2161 aadi VDDH\AUA X 1seheetiloy shonal redcBQ8.the
and a voltage output |level, VCC 214. The nethod ? t he present

i nvent i grwaer kenbymsel 661 | Mewdvdd § St el bage fbéﬁ@' hyPEYRY ceP
the SRAM cel |l 202 supply VCC 214 when the SRAM cell 202 is se ected

for a reateandupplyel 86£1 Ngi B SELANG ﬁ%%'k%gﬁ Leygh ng i the
SRAM cel | supply VCC 214 when the SRAM cell 202 |sn%ot 5%%gcted for

a read. tﬁﬁrgagsrgggpglgwegofgu%rﬂgyf(M’wance of the SRAM cell 202 can
be optlnlzed y sel ecting

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 essentially a multiplex circuit having two
voltage input levels, VDD 210 and VDD+VPU 212, a selection |
signal, WL 208, and a voltage output level, VCC 214. The method
of the present invention works by selecting a first voltage
level, VDD+VPU 212, as the SRAM cell 202 supply VCC 214 when the
SRAM cell 202 is selected for 2 read and by selecﬁing a second
voltage level, VDD 210, as the SRAM cell supply VCC 214 when the
SRAM cell 202 is not selected for a read. By this technique, ﬁhe
.performahce of the SRAM celi 202 can be optimized by selecting
an optimal reading voltage, VDD+VPU 212, and an optimal non-
reading, operating voltége, VDD 210. It is important to note

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



an optimal reading voltage, VDD+VPU 212, and an optimal non- reading,
operating voltage, VDD 210. It is inportant to note that all other
circuits in the device 200, and especiglly the 10 TSMC-02-229 Sense
Ampl i fi efsnd2adon@r € al ways powered by the second supply VDD 210. Only

t he SRA 02 .power pply VCC 214 toggl es between the two
suppl y :\ée%%és ‘%fé‘%% rzfg.g'l ﬁ)é?hgfﬁ?%? &7 %‘%‘iﬂ&di%@nﬁe%ﬁé SEEBAY VDD
vol t age, , -\ Qi cted. to optimze the reliability, thermal
st abi | i t%/l,dj'gn&]lyoﬁzﬂga%% %8?\&281? PAEST T PP MGGt 21He tpEgdessbetween
technol ogy. .The first _voltage, VDD+VPU 212, preferably conprises the
sum of tHE T SHER}E t5¥81S\VOH 2a%d &k an additi onal vol t age VPU,
This first voltage, VDD+VPU 212 is preferably greater than the
second voltage, VDD 210, and may be generated fromthe VDD voltage
using a charngpunp circuit. For exanple, VDD+VPU may equal between
about 1.05 tiledhehpreberyett emjeodinemholtthel s2contesolbage VDEDD 210 is
voltage. In the preferred enbodi nent, the selection signal for the
VDD Sel é&lesiteduite 2p6intzeptisesliabidargy,| itheriAk1268abiyiey, £
that cell 202. Wenever the SRAM cell 202 is selected for a reading
oper at i GPSIAL1I2Q8PakEr bE esserdlEd 202 tiom tBN phecess 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 abdut 1.05 times the VDD voltage and about 1.3 times the

VDD voltage.

In the preferred'embodiment, the selection signal 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 operation, WL 208 will be asserted to turn ON the
selection transiétors of the SRAM cell 202 as discussed above.
At that same time, the powef supply VCC Zi4 of the cell 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




selection transistors of the SRAM cell 202 as di scussed above. At
that sane tinme, the power supply VCC 214 of the cell 202 is
increased to the VDD+VPU | evel 212 to {jhereby increase the reading
mar gi n fmMadre2gel | . The use of the WL 208 signal to TSMC-02-229

control ddhe-wsll 1S i y. one .possi bl e nmet hod. By
i ncreasing the ;;:oh\%g\#%é&pglggg%c%%i}%#lén%q e e wge Bﬁfj?é%gr]%n,

t he statg&cHgad, noise margin is increased for the cell 202. For
exanpl e, an analysis of the static read margin and static wite
margin of an SRAM cell 202 is shown belowin Table 1. In this

anal ysis, the second supply level, VDD, is swept across a range from

about 0.7 Vol . ug 1:3 Volts. Meanwhile, the first supply
| evel , vwv@%sﬁé’gggggyé%%%e RS SHHRY dide 2 RoRPabBdL the 7reading
to about 'r%t\{%l ts,,. The _resultin noj se margin performance is

nor mal i 260 6 tRe EBRAFFFDICWHEAS TRISF VBBY%ARd 19DDRYPeRaed Eeathet

about 1.0 Yol tg sinulate the prior art condition. The analysis
2P3i fg

shows t F&te hi FEREP L ¢ gHeranrohis Ss @fpithev ot abije, ra@DeviRtd il 2nd

in the SRAM.cel | 202 while maintaining a | ower supply voltage, VDD

210, inS&RF16t HEFte RREQ R Of A SRPheedtlalle ieashowmilselowarigi Tar e
i nprove. For exanple, a VDD |l evel of about 1.0 Volts and a VDD+VPYJ
| evel oﬂ‘ In this analysis, the second supply level, VDD, is swept

across a range from about 0.7 Volts to about 1.3 Volts.
Meanwhile, the first supply level, VDD+VPU is also swept across
the range from about 0.7 Volts to about 1.3 Volts. The resulting
noise margin performance is normalized to the condition where
both VDD and VDD+VPU are equal gt about 1.0 Volts to simulate
the prior art condition. The analysis shows that establishing a
higher power supply voltage, VDDfVPUV212, in the SRAM cell 202
while maintaining a lower supply voltage, VDD 210, in all oﬁher
circuits causes the static read, noise margin to improve. For
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 1.2 Volts results in a read noise margi n of about 143% when
conpared to the nornalized result. In all cases, a higher VDD+VPU

| evel inproves the read noi se. TSMC- 02,229 12 VDD -+

0. 7V0. 8visnes/i2-%1 . i v1. 2V1. 3V VDD+VPU 0. 7V76%43% 0. 8V86%14% 0. 9V94% 4%

1.0V157%a33%%?02§8f@@104L@b1.‘V123961-2V1 3%+ V161t Fables 1. SRAM
cell read static nqise nprginj{(norndlizedito marjgin at| 1. OV{on both
VDD and VDD@%E . _As sholm abgve, the preflerred jenbodijmrent uses the
word |ine ? %Usignal to sel ect tthe VCC voltdge 214 for {he SRAM
cell 202.|As a resuy tge en?pgﬂnt t actiual |y |sel ect{s the{ VDD+VPU
level durihy eithertbai%yea -Bhela :"orqorova v?n"ilt‘)é dpeat|iorP'on. the
SRAM cel | R0O2. Thenefore, thejcell 202 power supply VCC 214fis

0.7v 76% 13%

0.8V 863 44%

0.9v 9% | 748

1.0v 157¢ 11398 |1120% |1 80% 61% 41%

1.1v _ 123%

l.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 a;tually selects the VDD+VPU
level during either a read operation oi a write operétion on the
SRAM cell 202. Therefore, the cell 202 power suppiy VCC 214 is
changed to VDD+VPU duripg the writing operation. The effect of
this is shown below in Table 2. It is found that the SRAM cell
writing margin déclines as the VDD+VPU level is increased with

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



changed to VDD+VPU during the witing operation. The effect of this
is shown below in Table 2. It is found that the SRAMcell witing
mar gi n declines as the VDD+VPU | evel ig increased wwth respect to

t he VDD F&¥ef2-22Powever, it is also found that the TSMC-02-229 13

Wi ting waigimgfreardive fexerpleack2BAM-JeskAN dSsinher | ar ger
than the reading margin. Therefore, it9i S possisbldgbtelgqttdr&aé&gna\%gy t he
hi gher wiatgew tredrgitheviiebaiachingvhng, arhlgbes . readi.ng margin. - For
exanple, if the VDD+VpU level "is sgl ected at 51‘1‘3_,2%38&53&%3&@9%50\/[)[)

| evel i stsadecied, athel HG oMRKt S1r3 {<ng margin.is about 143%
of the prior art whi e the wri f?%gﬁgnﬁgg?frf?ia@@%oﬁd’%g §Gr 8t eoher

readi ng F@ddidy Harddie PrLRr e?%utaple T. gr@ﬁeor%aqﬁ&é};g%{vo ed readin

margin i s achi'eved while sti maf ntai i hg | &SwPELEREed at

mar gi n ugsing; fer pyoach wherein the word line signal is
used to sel ecétﬂt%hglrhg/é% Eﬁgv\éﬁgf %?V?ﬂel%ﬁﬁ%le%q atTdve: Yoldee tlzenymipe

0. 7V0. 8\ Qb hYh- £¥LaBYut P Y e the prior art while the writing

margin is abqut‘l38% of the reading margin of thé prior art. .
Therefore, an improved reading margin is achieved while still
maintaining an acceptable writing margin using the preferred
app}oach wherein the word line signal is uséd to select the vCcC

level for the SRAM cell.



0. 7vV108a294% 0. 8V. 135%248% 0. 9V162%217%
1. 0V27%81%436%4909%245%301%859% 1_i V163% 1. 2V138% 1. 3v113% Tabl e 2.

SRAM cel
1. OV on

| wite static noise margin (pornelized to read margin at
PA{R02AD and VDD+VPU). Referring nowto Fig. 5, the

preferred egbpdiyrent 1s Bhown| in sghematijc Torm AsS [T ttiejprior art
analysis F|g. 2, ajlpart |of a|SRAMMI|arrav 300 i g depidted. Once

again, f
349 are

ouryggldsy |CELL PO 313, CEYLO1 325, CELL10 336, and CELL11
shpwn. Each of }hese|SRAM qgells gonpriges a GT configuration

as di scussgg aboveO,GﬁLL@{g@l%.@anﬁLgﬁs tyr Qﬁi%%%ﬁs ﬁ}éépz, P2 304,
. Simjla LA™ 325

Ni 306,
P3 314,

N2¥308, N9 310,{ and NIO 312 I7arly, conpri ses
PA-316, N3 318 | NA 320, N |l 322, |AND Ni2 324,] CELL{LO 336 15

TSMC- 02- 22000 - Ebnpr | 498395 326] P6 3429485 [330, N6 332) NI3 B34, and

N14 336,
N15

nd CELI11 349 conprises B7 338, P8 340, N7 (342, N8 344,
0.8V 135% 248% '

v 1623 [217s

1.0V 27% | 81s |136% |190% |245% |301% | 3595

1.1v » 163%

1.2v 138%

1.3V 113%

- 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 form. As in the prior art analysis Fig. 2, a part
of a SRAM array 300 is depictéd. Once again, four cells, CELL 00
313, CELLOl 325, CELL10 336, and CELL1l 349 are shown. Each of
these SRAM cells comprises a 6T configuration as discussed
above. CELLOO 313 comprises transistors P1 302, P2 304, Ni 306,
N2 308, N9 310, and N10 312. Similarly, CELLOl 325 comprises P3

314, P4 316, N3 318, N4 320, N1l 322, AND N12 324, CELL10 336



346, and N16 348. The general read/wite operation of the cells in
the array 300 uses the word |lines W.O 352 and W.1 358 and the bit
| i nes BLBO 360, BLO 362, BLB1 364, and;8L1 366 as discussed in the
prior artsaoabysis. Several key features of the present invention

shoul d be,peteds FEr [ e,,gl-ahal power supply_ is not used.
Rat her, a gommn sup%%e;;/' ?Esépé]%é\/i &16533 r ggcﬁg?ov\}qgg gé‘ﬁ s2nggdild 336,
exanpl e, ﬁE&F gé% nd CELLOL 5_are cqupled to power supply VCCO
372. Simflar %Pl IS & CPEak8 2k8, cBlpP & t¥B pifdor N1S
supply ggl { wﬁgc 1{19 he row power supplies 372 and 376 are each:
control I\é/ bygrég e e'ctqtliﬁ AEHeE 237 6°aAv3Yae IppFatiahefvgbe cells
Select circuits 370 374 sel ect between the input voltages, VDD
354 and \‘/BDE P55 based Gt (e seadelénes hBLO0P LR |4 WIW @583%dotthe
W1 358,bf€r that row For exanple, if WO 352 is asserted to sel ect
ROAD f or 23t r EHRES (P (380 .REMO V62, SBLBEL 36¢i rand tBI3/ B &felasc i scussed
VDD+VPU 356 _as the VCCO 372 level for CELLOO 313 and CELLOL 325_ In
this cast® W BSPRIMt Beadesissserted since ROM is not sel ected.
Therefore, VCC Select 374 will select VDD 354 as the VCCl vol t age
for CELL10 336 and CELL11 349. Fourth, this concept is easily
extendi bl e across the entire array 300. In that case, the selected
row of cell s Savgrale key features of the present invention should be
noted. First, a single, global power supply is not used. Rather,
a common supply is provided for each row of cells. For example,
CELLOO 313 and CELLO1l 325 are coupled to power supply VCCO 372.
Similarly, CELL10 336 AND CELL1l 349 are coupled to power_supplyv
VCCl 376. Second, the row power suppiies 372 and 376 are each
controlled by a VCC Select circuit 370 and 374. Third, the VCC
Select circuits 370 and 374 select between the input voltages,
VDD 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
asserted to select ROWO for a read, then the ROWO VCC Select
circuit 370 selects VDD+VPU 356 as the VCCO 372 level for CELLOO
313 and CELLOl 325. In this case, WL1 358 will be non-asserted
since ROWl is not selected; Thexefore, VCC Select 374 will
select VDD 354 as the VCC1 voltage for CELL10 336 and CELL1l

343. Fourth, this concept is easily extendible across the entire

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



TSMC- 02-229 correspond to W.Ois a selected, sub-array of the
overall array 300. Al other rows of cells, including those that
correspond to W.J1, are a non-sel ectedjgub-array of the overall array
300. Ref @glsbRgpow to Fig. 6, the preferred enbodi nent is shown as

extended across the _entire array. The SRAM array 300 nay conprise a
| ar.ge arF§§r8Fp§ﬁaNf 2@# Had mFARAtsons UBNarARY Of ofiemevermlle asumely

row has 3 BOHHEE word |Iine and each colum has a common bit |ine.
The wor d°PPne®tecBHReT 449'¢ &t I<6ild Srhd nolsedngi Aeose ghlad's , coledpmnd to
422. The_ﬂ&t | i ne decoder_ 414 controls the bit line signals, BL(0:m
424. Agal'hlst HES BRERORTIHAG 5 sWhsaumay bY tibe shewmll laritdy S00.
architecture, the VCC Select circuits are conbined into a single
bl ock called VCC Select 418. Again VCC Sel ect 418 uses the word |ine
signals W(0:n) 422 to select the power supply signals for each row,
VCC(0: n) 428, ReFewmine nawo tonpuiy.séppbhesprybEr A2 asbMRRNPYs 486wn
Referring nowto Fig. 7, a preferred enbodi nent of a VCC Sel ect
circuit 890=¥tendediamgicss alei enshownarFhe. cthe WHAMGR ra4589 0t hey
i nput signal W. 514 to select which supply. level, VDD 52.2 or .
VDD+VPU 62@prise coupimrt tarkeoYCERAME il $24avikte LT Gldwls GRAPRI$ES
a first inverter 21 504 and NJ. 508, a second
columns where each row has a common word line and each column
has a common bit line. The word line decoder 410 controls the
word line signals, WL(0:n) 422. The bit line decoder 414
. contrxols the bit line signals, BL(O:m) 424. Again, the BLB
signals are assumed by not shown. In this architecture, the VCC
Select circuits are combined into a single block called VCC
Select 418. Again VCC Select 418 uses the word line signals
WL(0:n) 422 to select the power supply éignals for each row,
VCC(0:n) 428, from the two input supplies, VDD 432 and VDD+VPU

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 signal WL 514 to select which supply level, VDD
522 or VDD+VPU 520, is coupled to the VCC output 524. The
circuit comprises a first inverter Pl 504 and NI 508, a second

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



inverter P2 502 and N2 506, and two transistors P3 510 and P4 17
TSMC- 02- 229 512. More specifically, the input of the first inverter
is coupled to the word Iine, W. 514, fpor the row. The first

i nverter rfdcbbzhoand NI 508 and the second inverter P2 502 and N2 506

ar e cachaboveses g 4 tsh PRI TRQNGE Lk oel. 10, VPOWRU, The
of (e feespiiaves el Rlog0d apd . 500, Ao TLES Ly enaletar B2 510,
3 810 | SLon T oI b by THo uCSE: 781 BREi Senind | TETes SR rilor 0P BN
Supply, VEb 655 S8 HHETRI0E o FaF S5 2ABRLY NI foet Fhie
300 oper BT DI o HEGABEs S6VFAFFOWES ThermIhalZ Wi ik Ve Savpled
| ow, or not _,asserted, then the output 516 of the first inverter Pl

504 and N B8 JERBDABUOLaRRSt heTslit HUTCrBL8 R H04e andcVAdSDAVeERt er
P2 502 apd N2 506 is VSS 540. Therefore, the first transistor P3 510

is OFF, % HFahsdstdr FPandPsisrcPapkad hetwedn The YGEpaut pUS SL4the

is therefore coupled
second inverter P2 502 and N2 506 and the VCC output 524 of the

circuit. Tﬁe first trahsistor P3 510 is controlled by the output
516‘of'the first inverter P1 504 and N1 508. 2 second transistox
P4 512 is coupled between the second supply, VDD 522, and the

VCC output 524 of the circuit 500. This second transistor 512 is

controlled by the WL iﬂput S514.

The‘circuit 500 operation is described as follows. When the
word line WL 514 is low, or not asserted, then the output 516 of
the first inverter Pl 504 and N1 508 is VDD+VPU, and the output
518 of the second inverter P2 502 and N2 SOG‘is VSS 540. t
Therefore, the first transistor P3 510 is OFF, and the second
transistor P4 512 is ON. The VCC output 524 is therefore coupled
to VDD 522. Alternatively, when WL 514 is high, or asserted,
then the output 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



to VDD 522_ Alternatively, when W. 514 is high, or asserted, then
the output 516 of the first inverter P1 504 and Ni 508 is VSS, and

t he output 518 of the second inverter B2 502 and N2 506 is VDD+VPU.
Ther ef or &sMCH9@-229 r st transi stor P3 510 is ON, and 18 TSMC-02-229 the

second t rarsisstohaPér5d2; b8oFk e ; t i etgfore
coupl ed to the output 51%13 o? t he sfe}go%ég%i%e%%r ééé ngﬁﬁgn %506

whi ch i's YoReruBL) cIhe1 edvant AgeS, o BT esenl i vent i on my. now be

sumari zed. An effective and very acturab

the readspgarghh Q6 80 \Z ' w%hi eved. The read margin of a
SRAM device is inpr ovedl%%l ei%g{dr%ai ni'ng a low operational supply

vol tage. The cell power supply voltage is selectively increased
during a reading access to thereby increase the reading margin. A

SRAM devi ce igypro '9%9 havi an_inproved reading margin. As shown
in the preferted eéf(wgf)odlan%en sofpttﬁ’? REFELT et ABEBdRR RAX/ QY &€ t he
present | i provi des. an effective and manufacturable
alternatkgéﬁgél?%%‘ qcﬁfg%Q.lvﬁhPPQ VREY| RyeRtI oM TRkl am@thod to
particularly sho, and  described with reference to the preferred
enbodineﬁ?% ?%%r%H%1read margin of a SRAM device is achieved. The read
margin of a SRAM device is improved while maintaining a low
operational supply voltage. The cell power supply voltage is
selectively increased during a reading access to thereby

increase the reading marxgin. 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 reférence to the preferred embodiments thereof,
it will be understood by those skilled in the art that warious
changes in form and details may be made without departing from

the spirit and scope of the invention.

What is claimed is:



it will be understood by those skilled in the art that various
changes in formand details my be nmade w thout departing from the
spirit and scope of the invention. Wafg is clainmed is: TSMC-02-229 19
1- A net H8HC2-22prove the reading nmargin in a SRAM nenory array

conprising: pnevhdhBehed €& fxp Hved S ; in_each_sai SRAM
cell has a power supply term n%l ;v S%ﬂc\)ér %?ﬁ&‘i&\%]?%g?g% a%eg%z%I JEPTY

power supply b@&g}ng&mpqufhéjrst said SRAM cel | that is selected fox
readi ng; and forcing a second voltage on said power supply term nal

of a second said Wfﬂﬂ t.hat_ i cted.for, readin wherei n
said first voltage does no Je}gt?éy'llrsaggi%% %econ&e%sv%ﬁ‘?ﬁﬁler? Chipgid
met hod accordg t i wherein.sai.d first oltage is larger

t han sai d secoﬁ%Mvcg?%g{e{g . pWeernﬁPF?B&YaEEBF‘HPﬁ ‘to Claim2 wherein
said firgt vol taggorics. bet ween abouh. 1.05 tines said second voltage
and abolt 1.3 tiney Sa1% Becdid VOLtage. or. sFhd PRtso s wdor dieagingl

Caiml whereiP sa{,d %RAM,ceIIs .
OL & [irst said SRAM cell that is selected for reading; and

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 does not equal said second

10 voltage.

‘2. The method according to Claim 1 wherein said first

voltage is larger than said second voltage.

3. The method according to Claim 2 wherein said first
voltage is between about 1.05 times said second voltage and

~about 1.3 times said second voltage.

4. The method according to Claim 1 wherein said SRAM cells

each comprise six transistors.

5. The method according to Claim 1 wherein said first SRAM

cell is one member of a sub-axray of said SRaM cells‘and



each conprise six transistors. 5. The nethod according to Caim1l
wherein said first SRAM cell is one nenber of a sub-array of said
SRAM cel | s and TSMC- 02-229 20 wherein | said nenbers of said

sub- ar r ayS¥hR#Fé2%omon power supply terminals. 6. The nethod
according to €hekeib ahbredid eemibean GITEIN suBkasah{ SHPrATE@on
shares a common word. |line signal and wherein said common power

supply term ngbwes somplwltethinald.he state of said conmon word |ine
signal. 7. The nmethod according to Claim6 wherein said control of

sai d common power supply term nal conprises a nultiplexer supplying
said first voltage when said cormon word line signal is asserted and

suppl yi ng sai . seg@ncetold age e 5 +32d 2 AMEORL YRS &, 'éa(]ﬁqciosﬁatigg}negper

asserted. 8. The nethod according to Caim6 wherein sai

sai d conmon pewess SuRRlY- 4.8 '%%'ar%%p%f }:Eﬁn%bn-éoéé rsind ”ﬁ‘gifgﬁég &h ving

the input coupled to said comon wo I'ne and povered i rst

voltage; 5 a ﬁﬁéf%Ehié&%ﬁté?hﬂ%%V%gge%hgugﬁgyttgéﬁggé¥jfé)édy%rogﬂggugy

of said second inverter and powe y'S fIr
the state of said common word line signal.

7.Th¢ method according to Claiﬁ 6 wherein said control of
said common power supply terminal comprises a multiplexer
supplying said first voltage when said éommon word line

signal is asserted and supplying said second voltage when

5 said common word line is not asserted.

8. The method according to Claim 6 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;

5 a second inverter having the input coupled tc 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



vol tage; a first transistor coupled between the output of said

second inverter and said common power supply term nal 21 TSMC-02-229
10 wherein said first transistor is coptrolled by said first inverter
out put; JAMCA28¥cond transi stor coupl ed between said second voltage

and sai d l0ormuhepenar sSUQPEYré€rid1ad s BT 8isN 38k g1 5650 SESIQr
is-controlled by said coomon word |ine. 9. ?hg netﬁogggcggr%%%g %%gé%

Caiml whereﬁnvaatdrsgggﬁﬁkgﬁyﬁé cell is one nenber of a sub-array
and wherein no nmenber of said sub-array is selected for reading. 10.

nerein | i d sub-arra
Compr 91 nG: provi th gy or SN SRS GREVEF Taih SHdnd srau

conprising: providing an array o er

cell has a. poysl+siorlyq tEl d wherein sub 5 arrays of said
SRAM ceIIs'conpris% neﬁ%é%%ﬂ%ﬁg%mgﬁhfbwego ﬁfgaf%r ‘ %Rﬁﬁﬂﬁ? said

termnals; foggliogya fifst ol t.age on said . .common. power suppl )
ternminal of a first séﬁh{ Su ogarl%gfc t§?2?‘ﬁfiag¥reﬁ?ﬁa TR d‘%l% ldpe.
sub-array is selected for reading; and

9. The method according to Claim 1 wherein said second SRAM
cell is one membexr of a sub-arrayv and wherein no member of

said sub-array is selected for reading.

10. A method to improve the reading maréin in a SRAM
memoxry array comprising:
providing an array of SRAM cells wherein each said
SRAM cell has a.power supply terminal and wherein sub
5 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
10 forcing a second voltage on said common power supply
tetminal of a second said sub-array wherein no member of
said second sub-array is selected for reading and wherein

said first voltage does not equal said second voltage.



10 forcing a second vol tage on said comon power supply termnal of
a second said sub-array wherein no nenber of said second sub-array
is selected for reading and wherein sz d first voltage does not

equal sai@M&@82 vol tage. 22 TSMC-02-229 11. The nethod accordi ng

to daim10 widrei Theahdthbsisiccyabiagad 186080 i i cond
voltage. 12. The method accordi ng tor?% aim 11 wher e?%gggﬁdg??gsflmt

voltage is beww&eagabggtlgréggtgggﬁ;ggﬁdj%%%ﬁﬁgdv%gkésgg and about

1.3 times said second voltage. 13. The ne accordrng to Claim10
wherein said SRAM cells each conprise six transistors. 14. The
met hod according to Caim 10 wherein each said nenber of each said

sub-array shages apgonpDL, Wer i si_gnal. _and._wherei n sai d common
power, suppl y tei i ngis ar ea@catcojcﬁorgoﬁ%'lneqd l%y%tlﬁtémséﬁ?_@éeﬁzuaf%%cﬁﬁﬁﬁ g
wor ine sigy : net hod according.to Caim erein sai

control of sa?dﬁ?:%rm%sn %egtv\‘/‘éerensﬁ%’;ﬂ“; ﬁegﬁi géi“?%ﬁﬂb‘?i%%%o%i voltage and

mul tiplexer s lvihgssal d first, voltage when said conmon  word |ine
signal is assgggg% ghﬁséﬁﬁﬁﬁyﬁﬁﬁf $5C8Ee¥B8RBA8 S vol t age when said

conmmpn word line is not asserted.

13. The method according to Claim 10 wherein said SRAM

cells each comprise six transistors.

14. The method according to Claim 10 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.

15. The method according to Claim 14 wherein said control
of said common power supply terminals comprises a
multiplexer supplying said first voltage when said common
word line signal is asserted and supplying said second

5 voltage when said common word line is not asserted.

16. The method according te Claim 14 wherein said control

of each said common powexr supply terminal comprises:



16. The method according to Claim 14 wherein said control of each
said common power supply term nal conprises: 23 TSMC-02-229 a first
inverter having the input coupled to sd comon word |ine and
power ed DywMERE2%irst voltage; 5 a second inverter having the input

coupl ed to the oubpdtzet save:-sesoRskidyaer Aad ROWSHed E’%! %?i%ai g

first voltage; a first transistor coupled between the outpu

second i nvert elonand waid EQﬁgnﬁn@QE@Wef%H”%X’§é¥aﬁf9?gtlgo¥@§rein sai d
r

first transistor is controlled by said fi I nverter ou pu??;and a

second t rsansi st or QOHebéﬁdbﬂqu{éifi%ggC%% i\é§h%?§§g§ «%’%ft?cga gthe

common power supply term nal whereln sai secon

control |l ed by.gabdt CQETDL; YO ihe. 17. A SRAM nenory array, devjce
conpri sing: an a?r ay of ST?AI\%%%%%%\%@%EE égghps-%{?aeém %%W Hast a
power supply ygiggﬁgl; a neans of forcing a first voltage on said
power 5 supply termnal of a first said SRAMcell that is selected

for readi ng; and . .
g9 - a first transistor coupled between the output of said

second inverter and said common power supply terminal
10 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.

17. 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 -

5 supply terminal bf a first said SRAM cell that is selected

for reading; and

2 means of forxcing a second voltage on said power
supply terminal of a second said SRAM cell that is not
selected for reading wherein said first voltage does not

10 equal said second voltage.



a neans of forcing a second voltage on said power supply termnal of
a second said SRAM cell that is not selected for readi ng wherein
said first voltage does not 10 equal 34id second voltage. 24
TSMC- 02- 239C-02-829 The devi ce according to Claim 17 wherein said first

voltage is |alger thandeaide sasaiichivd 2081218 1handevl ¢o; 20c 01 AN
u .

to Caim18 wherein said first voltage is between a

sai d second voblLagge ang 1 ghé%1gaqg§g§§hgﬁfgggpgggoltage. 20. The
ce

device according to Claim 17 whereln sal each conprise
six transistors. 21. The device according to Claim17 wherein said
first SRAMcell is one nenber of a sub-array of said SRAM cells and

wherein all sayd nehdb J -array.share comon,  power supply
terminals. 22. The deﬁ%@ﬂfc%?rcg}rﬁéggot&l é??ﬁ“ﬁlf it S filgst

menber of saig,gubzary res C word |ine signal and
wherein said g%m’n@plo%esés?%ﬁp ﬁ%%gmgﬁ F¥reom3id Isg?dm"&/ veRgage and

states of Sajébéﬁ¥“WR§sW%Ld line signal. 23. The device according to
co

Cl ai m 22 wherei n sai “Poisatd sEcond voltage.

20. The device according to Claim 17 wherein said SRAM

cells each comprise six transistors.

21. The device according to Claim 17 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.,

22. The device according to Claim 21 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 signél.

23. The device according to Claim 22 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



of said conmon power supply term nal conprises a nultiplexer
supplying said first voltage when said common word line signal is
asserted and sug&lylng sai d second TSM3 02-229 25 5 voltage when said
common wortT%#é i s not asserted. 24. The device according to Caim
22 whereih saiV®1léGger shenosasdi dormoomoimo pbiEmes UpPhytt gsgkRaky .
conprises: a first inverter having the input coupled to said comon
word line and powered by said first voltage; 5 a second inverter
havi ng the input coupled to the output of said second inverter and

powered by saikd.fi Fse deeltageccardidsttd rﬁ%&hﬁhgrwﬁQEQ}LRdSQE&V}%’T{Lrol
the output of said second inverter and said common power sup

termnal 10 weér sandsabmindn rEdwdof aéiﬁjpitvortéﬁugggt% é\egs Y. sai d first
i nverter out put ; and a second transistor couple en sai d second

vol t age and said c@%&@%a%'ﬁéﬁ%@%@%‘ }Qﬁﬁ{eé‘guﬁ%g ﬁ%cg_gid

transistor is controlled by said comon ™wo

according to €Ebadh IovheErBid SR %o ¢QRAL. e menber of
a sub-array and wherein no menbe %% salgy arr%@s? E&ed for
reading. s & 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

10 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.

25. The device according to Claim 17 wherein said second
SRAM cell is one member of a sub-array and wherein no

member of said sub-array is selected for reading.



