PONER EFFI CI ENT MEMORY AND CARDS Fl ELD The present invention rel ates
generally to nenories and in particular the present invention relates to

| ow powerwoensszpiseon nenories. BACKGROUND The nenory degirassoosss@sen cards
such as flash cards in caneras and for transportable storage require

vol tages that are nuch higher than the supply voltages (Vcc) avail able. One
such type of nenory device today is NAND type flash nenory. These types of
menory devi ces requi r cPOWERJHFISHENIGMEMORY VAYPLCARBS Vcc range of
operation for these devices is also dropping with every new generation of
device. This is in part because end systens are | owering power requirenents
and this is one way they achieve thatpigeag . In order to supply sufficient
vol tages for operation of the devices, internal punps are used tqQ punp the
suppl y vol t ages uphedresestinvensioa relgtss generally 9 mameries gdn particulgthent er nal
punps u [ I I L.ner Lngly inefficient. For

exam%l e,sp%ajsterl%ms/u6pPyrg@og’?tt%éog‘egé&%scgﬂ%étg&(ﬁﬂﬁéﬁh&i s typical in current
devices), to generate even 5 to 6 volts, the efficiency of the charge punps
are about 15 per cent (% . For the punp to generate 1 mA, it nust draw on
the order of 7 mA fromthe suppl yBAOKGROUBNDr ce. NAND devices are neant to
be stand al one nenory devices that need to operate froma single power
supply, so manufhememery deyieesasedbpmrafssuchae lashepsder qapwrastapi dency to
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coul d make power efficiency of the cards on which the devices are used nuch
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standard efficiency punps and conmon pin configurations for devices
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avai | abl \%lttagg of f]g Voits (awhich is typical in current devices), to generate even 5 to 6 volts, the
efficiency of the charge pumps are about 15 per cent (%). For the pump to generate 1 mA, it

must draw on the order of 7 mA from the supply voltage source.

20 NAND devices are meant to be stand alone memory devices that need to operate
from a single power supply, so manufacturers and assemblers have accepted low efficiency to
maintain the standards to which industry expects. Typical pumps used on memory devices
are Dixon pumps. These types of pumps have been around for years, and use capacitors and
diodes to pump a supply voltage to higher voltages than the internal power supply available.

25  There are. other types of pumps that use inductors that are much more efficient. Those types
of pumps have efficiencies that approach 80%. Therefore, one can see that such use could
make power efficiency of the cards on which the devices are used much greater. However,

this requires an external inductor which is not a part of the NAND stand-alone memory.

Since the NAND device needs to be stand alone to comply with industry standards
30  and to allow it to be used across multiple platforms and by multiple manufacturers, the

maintenance of standard efficiency pumps and common pin configurations for devices is



ot her systens of the card, or the nenory subsystem For the reasons stated
above, and for other reasons stated bel ow which wll becone apparent to

t hose skiwbedodoeishe art upon readi ng and under st andi ng pCivaspEsssmBe
specification, there is a need in the t for flash nenories and flash
menory cards having | ower power consunption. SUMMARY The above-nenti oned
probl enms with power consunption and inefficiencies and other problens are
addr essettsisgble.nBopeeseon thevariatused; thaneimaly [be otfer voltges pvlableyfor bediardy and

studyi ng it he follow,ng specjfication.,|ln one enbodi nent, a nenory device

i ncl udesXt ﬂ*ﬁ$?@§oﬁhwgﬁﬁgP?hgé??gqy@8ﬁ9?§PLcircuitry to read, wite and
erase the nenory cells, address circujtry . to | atch address signals provided
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includeﬁ a nunb@& o&ﬁg%g§ for connection of the nmenory card to a device
usi ng t he ﬁ%ﬁ%¥? QUM PN a menory devi ce on the nmenory card. The nenory

devi ce includes an array of nEnDry§£@&b@éﬁ§$ntrO| circuitry to read, wite
and erase the nenory cells, addres y to latch address signals
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a hi gher voltage than an internal supply voltage for the nmenory device, and
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suppdy aysliage et S fiLage puTp In yet another embodiment, a memory
devi Ce inclfuaes an array of menory cells, control circuitry to read, wite

and erase the nenor ells, address gir.cuit to | atch. address signal.s
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t he vol tage punp. | processi n stem 1 ncl udes
a prnecessedencanthnfexternal component to supply a voltage for the voltage pump.

In another embodiment, a memory card includes a number of pins for connection
of the memory card to a device using the memory card, and a memory device on the memory
card. The memory device includes an array of memory cells; control circuitry to read, write
and erase the memory cells, address circuitry to latch address signals provided on address

20 input connections, an internal voltage pump to provide a higher voltage than an internal
supply voltage for the memory device, and a detection mechanism to detect a presence of an

external component to supply a voltage for the voltage pump

In yet another embodiment, a memory device includes an array of memory cells,
control circuitry to read, write and erase the memory cells, address circuitry to latch address
25 signals provided on address input connections, an internal voltage pump to provide a higher
voltage than an internal supply voltage for the memory device, and a detection circuit
connected to a connect pin of the memory device to detect whether to provide the internal
supply voltage to the voltage pump or to use an external component to provide an external

supply voltage to the voltage pump.

30 In still another embodiment, a processing system includes a processor, and a

memory coupled to the processor to store data provided by the processor and to provide data



menory coupled to the processor to store data provided by the processor and
to provide datato the processor. The nenory includes an array of nenory
cell's, comonods/brseuitry to read, wite and erase the megwrgs2@slob®3e addr ess
circuitry to latch address signals provided on address input connections,
an internal voltage punp to provide a higher voltage than an internal
supply voltage for the nenory device, and a detection nmechanismto detect a
pr esenceodlie pmcessererThelmenenyondndest o sanpstay of masharg gells, eentrdl girgwitydge punp.
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15 BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is a block diagram of a memory card on which embodiments of the

present invention may be practiced;

Figure 2 is a block diagram of a memory card having a power efficient circuit of

one embodiment of the present invention;

20 Figure 3 is a block diagram of a memory card according to another embodiment of

the present invention; and

Figure 4 is a block diagram of a memory on which embodiments of the present

invention may be practiced.

25 DETAILED DESCRIPTION

In the following detailed description of the invention, reference is made to the

accompanying drawings that form a part hereof, and in which is shown, by way of
illustration, specific embodiments in which the invention may be practiced. In the drawings,
like numerals describe substantially similar components throughout the several views. These

30  embodiments are described in sufficient detail to enable those skilled in the art to practice the



may be made w thout departing fromthe scope of the present invention. The
follow ng detailed description is, therefore, not to be takenin alimting
sense, anglotb&/@empe of the present invention is defi negconisgoosysdode
appended clains, along with the full scppe of equivalents to which such
clainms are entitled. As is described in further detail below a dual nobde
capabl e nmenory device or nenory card is provided in various enbodi nents.
The mendinyertiook Othérlesbodimentamaip be opkzedtand strikturabrdgicanansceleciri¢dl khanges
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for connection of the card 100 to a dévice such as a digital canera, a
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pi n out :
In the embodiments of the present invention and the appended claims, a stand-

alone memory device is defined as a memory that is configured with a pin out configuration

20 substantially similar to an industry standard pin out configuration, and operates in a
traditional operating manner when connected to an industry standard system. Such devices
have certain pins that are present in the industry standard system but are not connected to any
internal components of the memory. These are typically referred to as “no connect” pins.
Such stand-alone memories include by way of example only and not by way of limitation,

25 DRAM and SDRAM memories, flash memories, NAND type flash memories, and the like,
that have a standard or substantially standard configuration of pins that connect the device to

a system or the like.

One embodiment of a memory card 100 is shown in Figure 1. Memory card 100
has a plurality of pins that are used for connection of the card 100 to a device such as a digital
30  camera, a printer, a cellular telephone, or the like. Memory card 100 has a standard pin out
configuration so that it is capable of use with systems that do not have extra power

efficiencies. Two pins of the standard pin out configuration, here labeled 102 and 104, are



configuration so that it is capable of use with systens that do not have
extra power efficiencies. Two pins of the standard pin out configuration,
here | abelvedod2¢mnd 104, aretraditionally "no connect" ppirns2008/030038¢ andar d
menory card. In the nenory card 100, h ver, these pins 102 and 104 are
connected internally in this enbodiment” to a detection circuit that detects
whet her a non-standard voltage is to be used with the card to increase
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pin, 202, which is a "ng connect” pin in a standard confhguration, is used
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of the - ' | ANBSi J40Q hiEGhani sm
206 is H§g§£¥8% éggg &Hé?ﬁ%?ggﬁgmggﬂ%r éﬁfﬁﬁg%% |51§%g§%§fgﬁ’to sone

ext @0 nal sigrahviardicitipg Wwhethex benotad usattie extemal woltage ixupatiedon theatlewdf theltao can

be used f.or roved punp efficiency, or whether the standard internal punp
configur%??gkﬂghgﬁtd be used. Hardware detection system 206 conprises in
one enbodi nent a pair of transistors 208 and 210 and a pull down resistor
212. The pul | déhenqtiasicgthodimen shownin Figprg)2, awm&aﬁﬁa?r%g 1gehovet | MRMEPs t em

206 is ¢ i SV ol IS4 i :
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ext er nal tage or - not. I's connected through resistor 212 to
node 214welNode a@ditiona pirgr202cwhidh isa frivecopata” pin in-atsiapdartdrcanfgettion, 208sednd t o

the gat p-t t i st 10. | | t deyj ce |
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transi stor ,2

combn:l'egioln%heorgof:31 Hl%t can be used for improved pump efficiency, or whether the standard

internal pump configuration should be used.

20 Hardware detection system 206 comprises in one embodiment a pair of
transistors 208 and 210 and a pull down resistor 212. The pull down resistor 212 is optional.
The hardware detection system 206 is connected to pin 202, which is in turn either connected
to an external voltage or not. The pin 202 is connected through resistor 212 to node 214.
Node 214 is connected to the gate of n-type transistor 208 and to the gate of p-type transistor

25 210. If no external voltage device is connected to pin 202, or the pin is floating, then the
voltage at node 214, through the resistor 212, will be substantially zero, indicating that no
external device is connected to the pin 202. In this situation, the memory card 200 is
configured to operate on its internal power supply Vcc, since transistor 210 is on and
transistor 208 is off, providing supply voltage Vcc to pump 216.- If pin 202 is connected to an

30 external voltage, then the voltage at node 214 is sufficiently high to turn transistor 210 off
and turn transistor 208 on, feeding the voltage at pin 202 to the pump 216.



transistor 208 is off, providing supply voltage Vcc to punp 216. If pin 202
is connected to an external voltage, then the voltage at node 214 is

suf fi ci enwbyods/gbesto turn transistor 210 off and turn tramaissesn3@e8 on,
feeding the voltage at pin 202 to the pynp 216.1t shoul d be understood that
t he hardware detection nechani snms descri bed herein can easily be varied to
control which voltage is supplied to the internal punp. It should al so be
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the pin. thjslt-thaere gtg torﬁ/inqu.l ffe on%fof ttlbeetv\}?)re?( e%%l O%Hgt(l)sqls rtr(l)sgé uste ,etrl]w 'c&rd 300 ties pin
20 302 to a high signal. The memory then know from the high signal at the detection pin 302
that some external form of assistance is to be used. Then, a voltage detection mechanism can

be used to determine which type of assistance device is tied to the pin 304.

If the voltage detection mechanism detects a high, it concludes that a power
supply is connected to the pin, and uses that pin as the new supply for the pump making the
25 pump more efficient and improving power performance of the card. If there is simply an
inductor hanging off the pin, there is no voltage to detect and the memory concludes that
there is an inductor on the pin. The memory device of the present embodiment then re-
configures its pump to use the inductor instead of the internal pump, again giving the system
much better power efficiency, or to run the internal pump from the inductor in another
30 embodiment. In another embodiment, the external inductor is used along with an internal

voltage higher than the supply voltage.



configures its punp to use the inductor instead of the internal punp, again
giving the system nuch better power efficiency, or to run the internal punp
from t he wodueas2sen anot her enbodi nent. | n anot her enbedirnesnaos/obdves
external inductor is used along with anyinternal voltage higher than the
supply voltage.ln yet another enbodinent, two traditionally "no connect™
pins are connectable to an external voltage and an external inductor. The
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efficient operation. The enbodimgnts of the pr nt _invent.ion e nor
vt o STRIENE ST AL HE CeTRRERP SHPnD B AF B8 onk FREod aiznt BCoFrER o &
enabl ed adila@¥isEoliled fRIRPB intetndl Rfing tproWide adidhief bfRIdn¥y Phinp&d PéltagkOfmidng its
standard rererences when an external voltage or other voltage supplying

conponenthen thag geliagetivused gvithhtbe sylsmakrindpetor foeprowide e sveaionpregifigientons of
menppy c(gieggﬁogescri bed above, when the card includes a standard pin
confrguration wth two extra, traditionally "no connect" pins, a resistive

pul | down can be - used,as. described. 1f .there is a pull in.on the system
that pin connectTi‘ﬁ e{n(?_‘)ﬁ%en?se%fjitg? P{Fée'ﬁﬁ?‘ieag%u?es? TEW8V§%VPI§5 ﬁtg&ar‘gﬁ& (’ﬁwe
NENDry Cednfle@idmb afue Whidh Has RRITAMBIanFei®atdre eRMlat AIRWihg HR ndtior9tth 86 nAND
menory card. Because the cards operate with a nor mal PI n out configuration,

they ar emgseaffiientty whilnaelrlasing s stepdaid refersneasgiheanieytonaa valtageghiothsyol t age
supply ff%{ﬁ,éggl}éﬂffiﬁé Q%Pgﬁw%shcgpgecgg&)toqﬁ% Ll ns are "no connects” on the

system n°sys at are confi‘gured to use an external or
di fferent internal, power supply,. the.cards ca e so used. Alternatively, a
i ndhe ext ernal hiuaarge FERB AR EHERCR SRR BRr IR 8% T B i
304, andinerides 4 fiendked piatdodR gitafiod A2thiteo ek @8l tiaditinblilghnstanatt’ pifkea si ngl e
assi stance nechanismtied to pin 304 is used to provide a starting voltage
for the issistveapBldown can be used as described. If there is a pullup pin on the system, that pin
connected to the resistive pulldown is internally low, and the memory card operates in a
normal mode of operation like any other NAND memory card. Because the cards operate
20 with a normal pin out configuration, they are usable in standard systems not configured to use
a higher voltage supply for the internal pump. The two extra pins are “no connects” on the

system. However, in systems that are configured to use an external or different internal

power supply, the cards can be so used.

Alternatively, a single external power assistance mechanism or voltage is tied to
25 the pin 304, and once the detection pin 302 is tied to a high signal, the single assistance

mechanism tied to pin 304 is used to provide a starting voltage for the pump 306.

The embodiments of the present invention are all capable of being connected to
and of running in standard systems, since the only components that affect behavior are on “no
connect” pins in a standard configuration for memories and memory cards. It is only when a

30 command or indication is sent to the memory or memory card, or when an external voltage is
connected to or detected by the pins of the various embodiments that operation is commenced

in the new modes.



The enbodi nents of the present invention are all capable of being connected
to and of running in standard systens, since the only conponents that
af f ect bekewbewo2szse on "no connect” pins in a standard eomfisgesasiosn for
nmenories and nenory cards. It is only when a command or indication is sent
to the nenory or nenory card, or when an external voltage is connected to
or detected by the pins of the various enbodi nents that operation is
comrenced in the niawllnfdlesernhpodiinentsfof theepresehiviaiventivnsa eombinatigy efsextgrnal

i nvention,. a conmbi nation of t ernal,,assi stance, a i nt ernal Ly

vol ¢ age e PREGHLRE Lol bR SLRELYEY R PP O5et Rkl 3G hETRE i N2ReY on

I n yet asfahdpive/itiodhendnotiier ¢bbdigtenhiagofhgd highertthan thegppply voltdgegeéccV/cc may
be present to operate other conponents of the systemin which a nenory card

such as Bay bePrEownt tooRerale oo cerrone sl thevtensincwhich ASEMASY cadeych Ai ude,
but are nojg 1:domz(§(?9r iR ar@todﬁéllgs'ea.ysga{ SfB Yffa @s@sﬁdﬁugmuyare%t Il Rfla
battery supplying power, or the like. I'n such a configuration, it iI's a

si nmpl e ndispley sdreennmdtiafe supiply, an internakbaitedy spphdigpowe, afthe hke.phesieht

i nvention t.o provi.de the other internal, voltage o the integnal , or to
oo ceBERBRY i ueP e R erY e Sriraad Srbatinks AEAE RS nt of na
vol t age. in&iﬁmnn@ngiid‘eathé 81h3r Wtdrhal RBItHAIRItRE ﬁfeanmpuhﬁpaﬁoiksuah%shemllg(he art,

T
and are within the scope of the present invention and enbodi nents. The
menory denneced indluetheimcemibinasion v bthaethes indérmalheltege stuvh mediBeations wall e

fi bl d..f ral | dug i iLnitial . .
T 40 Qorteiels oSG SRR i B0 phd SRRt e Fhnr b Bres Sl g PR g

or an er@assoddpentati on. The command in one enbodiment tells the nenory
device to use either a supply fromoutside the card or to use an externally

connect ed i nductge niduidrpaevieés dffike VdHows RaboinEts oilthé prebaif ilehtigTaxedi ment s
of the present invention include nmenory devices that use the concepts

her ei n. @ofigesehleghwugh a semprapd Siom ths|centreller yanginitialispipe Abisclomanans ivf t he

present inwention.is shown.in Figure 4 which i f i | _blgack di agram
bt 5 neriP R PR o 0Bl e By il of b SRSE bGRIorL B Fent o
t he 1pr e s@MimanViaint emboiiienbtells thouphed devioe tpuscetros sépily fréheoursidothy

devi ce 400 and the processor 410 may form part of an el ectronic system 420.

The nmenoidyd gielpjuse an getermally sempected rk’ﬁilqchré%ﬁt?f’é of e atespal PEBPUr es of t he

menory that are hel pful in understanding the present invention. The nmenory

devi ce i ncl udes StH farthexyembpdineanty of the presend Jpventipie inelids meraary dgvigenthpts

arr angedus'er%he concepts herein. For example, a memory suitable for use with the embodiments of
the present invention is shown in Figure 4, which is a functional block diagram of a memory

20  device 400, such as a flash memory device, of one embodiment of the present invention,
which is coupled to a processor 410. The memory device 400 and the processor 410 may
form part of an electronic system 420. The memory device 400 has been simplified to focus
on features of the memory that are helpful in understanding the present invention. The
memory device includes an array of memory cells 430. The memory array 430 is arranged in

25 banks of rows and columns.

An address buffer circuit 440 is provided to latch address signals provided on
address input connections A0-Ax 442. Address signals are received and decoded by row
decoder 444 and a column decoder 446 to access the memory array 430. It will be
appreciated by those skilled in the art, with the benefit of the present description, that the

30  number of address input connections depends upon the density and architecture of the
memory array. That is, the number of addresses increases with both increased memory cell

counts and increased bank and block counts.



banks of rows and columms. An address buffer circuit 440 is provided to

| at ch address signals provided on address input connections AO Ax 442.

Addr ess swonade2arse recei ved and decoded by row decoder pé4Aisasnd/ 03008©! umm
decoder 446 to access the nenory array ¢¢30. It will be appreciated by those
skilled in the art, with the benefit of the present description, that the
nunber of address input connections depends upon the density and
architecture of thEhemeawery davicgyeadiidata inshe artay 430yesenging selgnes 95 eyrrent

i ncreaseg W th hoth increased, nemory. cell nt s .and <hn k and
e i SN SRR e AR S T S T RS

vol t age @fcuftty, (iediie @itauigasnt] R cotigled by afd latth £oWUsTUatdGbMghsmesety at ch
circuitry 450. The sense/latch circuitry, in_one enbodinment, is coupled to
read andirrayt dtainpgiandroudt uffersiiquiey igcludedfor bisiregtippal datagnd out put
buf fer cl i try. i S ke i | ' j over
A i R S R e R R
connect esbnhected totveriteicircuiitrtyrdp 5 468 readdatck antthity @0 dorpeuforminga681 dralrwrite

performng read and wite ations on the meppry 400. Co nd .cont r ol
Errcui . opportiga gnbe v BB BREeirol SR eI ISR TORE PP ot t he
pr ocessonftdPeconhB@iMs 22 _ﬂ%hﬁth@?ﬁ)c@%ﬂd@. TRARE kRhalk Rf: KRG kAt ten t he
menory array 430, including data read, data wite, and erase operations.

The fl astperations gn theunemonysray&ddf, inrlwgingfdataread datoviiter andecraseppeiagions.
undey st apdi of the fea f. ; [ ' r st andi ng
of ?é]t e?ﬂha f'l‘a%lh rn(l:elﬁliIl ‘ﬁf} eglﬁ%Hésﬁl?]egﬁngﬁn@ ﬁ‘loe?ﬁ g?%%lhta%%rs ﬁeug'aélr%{eakgﬁé\%’ﬂ%o t hose

skil |l ed femutdiof @ meetye X imofe déthitadi indéSBindmgusésternal cirmiteyhaidfuretidnstod
detect whether to use an internal vaqltage punp (not shown) or to use an

ext er nal ﬂ%ﬁbI“E%?@Rﬁ%@Ef‘p‘ﬂp%‘rtoith‘éﬁﬁékﬂlﬁdé.%ﬂﬁé’gpd%"é‘?f&’8§§trf’i“bé BOBL I ¢ he
vari ous GHRRGhBRNb Je@l WENRIE IS n e WbREEe ol GOPARWHT O b fiesAr | bed

above ar In various enbodinents int asi'c menory array or system
st r uct urextetealonithgmsuppl yrorgoduetet.as Ganbéensicsmibel ebwar inds vaivne dintedinents  t he

i nvention. jnclude.a nenory with an internal , detection nechani smtaq. detect

t e Thr e EHRETFErE i TABROm o AR oD HEGHEFH SGTedie Gt dh oW SMEAg I some
no Conneiﬁtthé)bzﬁ?oméhb%rﬁ%&‘s?ﬁéﬂgﬁ'uétﬁret&é@cr%ﬂfihglgu@éh.on of the internal
vol t age punps based on those detections, or which can be used as a standard

device as well. The enbodinents allow the systemto |lower its card power
consunpti on dependi ng upon

Conclusion
The various embodiments of the invention include a memory with an internal
20  detection mechanism to detect the presence of either an external component of an external
voltage on some no connect pins, allowing a change in the configuration of the internal
voltage pumps based on those detections, or which can be used as a standard device as well.
The embodiments allow the system to lower its card power consumption depending upon
availability of other voltage sources in the system or available components such as inductors

25 to provide internal voltages more efficiently.

Although specific embodiments have been illustrated and described herein, it will
be appreciated by those of ordinary skill in the art that any arrangement, which is calculated
to achieve the same purpose, may be substituted for the specific embodiment shown. This
application is intended to cover any adaptations or variations of the present invention.

30  Therefore, it is manifestly intended that this invention be limited only by the claims and the

equivalents thereof. -



avai lability of other voltage sources in the systemor avail abl e conponents
such as inductors to provide internal voltages nore efficiently. Although
speci fi c wohoeliorersts have been illustrated and descri beacharsesososiote wi | | be
appreci ated by those of ordinary skill ;jyn the art that any arrangenent,
which is calculated to achieve the sane purpose, nmay be substituted for the
speci fi c enbodi nent shown. This application is intended to cover any

adapt ati ons or Wéhdtag ¢lemsedof the present invention. Therefore, it is

mani festly intended that this invention be limted only by the clainms and

t he equi Val enAstandei@efmaMaty desicelcampisingl. A st and- al one nenory devi ce
conprising: an array. of nmeno cells; control circuitry to read, wite and
erase the nendt3fr@ fl"%‘?m%{éf(‘fFégs circuitry to latch address signals provided

on address i nfyhrof& {00284, viAfte laPdl 8FaB@ihe WU @YReUMP tO provide a higher
voltage than an internal supply voltage for the nmenory device; and a

det ecti on nmecdtsngss mircwtryée ktch asldmsesighale puivided amaddresainpybeqroaetinnst o suppl y

a voltage for_the voltage punp. 2. . nor vi..devi ce of, cl ai rein
he det oot i ortrra bR oafovidl g SRR Ll W thechac s PobunlEh®
in an i nidfenfenédidaicd; gidn out configuration; a first n-type transistor
gate connected to the connect pin, the first transistor passing the

i nternal supp? Jeteionapeehaismie detset apjesensept Anericral cornongalito serrlyge i s

connect e\‘}jolfagerfct}efh&%l Qtpuﬁ’{ n; and a second p-type transistor gate connected
to the connéct pin, thfe ' second transistor passing an external voltage to

the voltage punp when an external voltage is connected to the connect pin.
3. The nory. _devi ce of clai ei. ntltElg second transistor only passes

2, wWh
the extefnal Vo PEYENt FUKLLS “Pa}g@’%rﬁ{?% fectipRmeghaniSHL PSS ge” exceeds

the internal suppkdt piRtHa@BS ndleonhBQ pEIYind@iyCBarbirdpiA bl configlstibalr t her
conprising: a pull down resistor connected between the connect pin and the

gates of the 4 firstn-tgpriransistos geterrgnnecigistiogheeannect pin, the first transistor passing

the internal supply voltage to the voltage pump when no external voltage is connected to the
connect pin; and

a second p-type transistor gate connected to the connect pin, the second transistor
passing an external voltage to the voltage pump when an external voltage is connected to the

connect pin.

3. The memory device of claim 2, wherein the second transistor only passes the external
voltage to the voltage pump when the external voltage exceeds the internal supply voltage.
4. The memory device of claim 2, and further comprising:

a pull down resistor connected between the connect pin and the gates of the first and

the second transistors.

5. The memory device of claim 1, wherein the detection mechanism comprises:

a detection pin and a supply pin that are each no connect pins in an industry standard
pin out configuration, the detection pin connectable to an enable signal, and the supply pin
connectable to an external voltage component, the enable signal indicating whether to use the

internal supply voltage or an external component connected to the second supply pin.



5. The menory device of claim1, wherein the detection nechani sm conprises:
a detection pin and a supply pin that are each no connect pins in an

i ndust ry woaoeanespi n out configuration, the detection pcmusessesdabl e to
an enabl e signal, and the supply pin cqpnectable to an external voltage
conmponent, the enable signal indicating whether to use the internal supply
vol tage or an external conponent connected to the second supply pin.6. The
menory devi ceTld memainddyjcenfetanind, whereix therentemal sopoorent is avaltage seppeor
supply or_an _inductor. 7. The nenory device of claim1l, wherein the
detectioﬂ’ﬁ@%ﬁgﬁisn1conprises: a first external conponent pin and a second
external conponent pin that are each no connect pins in an industry
standard pin out configuration, the first external conponent pin

connect abl e t bheimemeiedayige afsiaimge Vs Hsletect o meplanisse 69MEPSES er nal

conponent pin, ﬁ%?@ygtg}n%p&ﬁné(ﬁmeﬂg&iﬁ)&@lé@@éon}ingéﬁ{a‘%om SheAPFinahst ard&achper nal
punmp using one or both o e external voltage conponent” and the external
i nduct or conBectAistiamnd-i@dustrg stadart pircautdonigurptiors ithegfirsaexpéraaladontippnedt pim ns f or

connection of the nmenory card to a device. using the nenory card;.a nenory
devi ce. ofPREERIE R Srahal Valie RuRRTFt 0 B SRR TR COMRORERR of nenry

cell's; cQhb@hbletd SbblteMaliAdi@ad to Yperits tRNAteBlR b RSINTRAB bY b&lIJf e addr ess
circuitry to latch address signals provided on address i nput connecti ons;

an i nt er exiémelotoltagecqupgnenbangitbe external dy¢ter. vol t age t han an i nternal
supply voltage for the nenory device; and a detection nechanismto detect a
presence of an external conponent to supply a voltage for the voltage punp.
9. The ngnor yAGahd-aldneGhé@hdtyGard\@emptisinghe detection mechani sm conprises: a
connect pin; a first n-type transistqor gate connected to the connect pin,
the first trahBiugalisy obpigg FMOﬂﬁ@tlpﬁpéﬂwane@wpfﬁpsd 9@ dexige usHethemeBrhage
punp whq&nﬂo external voltage is connected to the connect pin;

a memory device on the memory card, the memory device comprising:

an array of memory cells;

control circuitry to read, write and erase the memory cells;

address circuitry to latch address signals provided on address input
connections;

an internal voltage pump to provide a higher voltage than an internal supply
voltage for the memory device; and

a detection mechanism to detect a presence of an external component to

supply a voltage for the voltage pump.

9. The memory card of claim 8, wherein the detection mechanism comprises:

a connect pin;

a first n-type transistor gate connected to the connect pin, the first transistor passing
the internal supply voltage to the voltage pump when no external voltage is connected to the
connect pin;

a second p-type transistor gate connected to the connect pin, the second transistor
passing an external voltage to the voltage pump when an external voltage is connected to the

connect pin.



a second p-type transistor gate connected to the connect pin, the second
transi stor passing an external voltage to the voltage punp when an external
vol t age iwocoswneeised to t he connect pin.10. The nenory earasedosob@sen 9,
wherein the second transistor only passes the external voltage to the

vol tage punp when the external voltage exceeds the internal supply voltage.
11. The nmenory card of claim9, and further conprising: a pull down

r esi st orl0conriBetmenbetoaskof diien ovimean thy secambitrarsstganbspastesttheeXtemst  and

th t i st . 12. Th d of cl.ajm.8, in t
ot o bR S sttt BEM PR Bhoh St B e
detection pin connectable to an enable signal, and the supply pin

connectabl e to an external voltage conponent, the enable signal indicating
whet her klo uskrerthempmytcarchel claigpDlapd feithesgemprisiag: ext er nal conponent

connected to } ond. Q. g j

wherein the é&@§¥%§ﬁ’%%ﬁ%%§§ﬁ¥”?§q§“é%P€%g§”§%p l%a%f&gﬁg%ﬁghg%gp%%T . A
menory dayseend aapsisteisng: an array of nmenory cells; control circuitry to
read, wite and erase the nenory cells; address circuitry to latch address

signal s provided on address input connections; an internal voltage punp to
provi de B hi gRRIm¥AbLadf $N@RnRE, Wikk&h Rl deebtBh YnetRhdidH RomBFisdshe menory

device; a pin out configuration substantially simlar to an industry
st andard pi n adsteationimgandz supply pindhe detectent pin gomiectabletto @oenalde eignalparnd

connect pin of the nenpry devic t he, connect pi.n_bei a. no-.connect pin in
Che  ncBt Puphly il GaPRPeRitle T Sl g G PSR ReRLPSRRTE o0 de
the i nt exRdherd DR the HRéalRiphy ddM@gd &t irf@@erAdMdNPonér? cofifechid t6liedeband
conponent to provide an external supply voltage to the voltage punp. 15.

The nenoiupplyéin.ce of claim 14, wherein the detection circuit conprises: a
first n-type transistor gate connected to the connect pin, the first

transi stor passing the internal supply voltage to the voltage punp when no
ext er nal 13vol tEtgemémoarntef adsint 12, twWirein the external component is a voltage supply or

an inductor.

14. A memory device comprising:

an array of memory cells;

control circuitry to read, write and erase the memory cells;

address circuitry to latch address signals provided on address input connections;

an internal voltage pump to provide a higher voltage than an internal supply voltage
for the memory device;

a pin out configuration substantially similar to an industry standard pin out
configuration; and

a detection circuit connected to a connect pin of the memory device, the connect pin
being a no-connect pin in the industry standard pin put configuration, to detect whether to
provide the internal supply voltage to the voltage pump or to use an external component to

provide an external supply voltage to the voltage pump.

15.  The memory device of claim 14, wherein the detection circuit comprises:
a first n-type transistor gate connected to the connect pin, the first transistor passing
the internal supply voltage to the voltage pump when no external voltage is connected to the

connect pin;



connect pin;a second p-type transistor gate connected to the connect pin,
the second transi stor passing an external voltage to the voltage punp when
an externab 2yeleage is connected to the connect pin. 16pcThs2emmBioys devi ce
of claim15, wherein the second transiggor only passes the external voltage
to the voltage punp when the external voltage exceeds the internal supply
vol tage. 17. A processing system conprising: a processor; and a

st and- al one reeseoond p-typel tedsisior ghte cpnussteddo thet ewnged pin, dat weprdivangistorby t he

processor and to provi data to. the processor, .th Ly, conprising. an
P ray orbunaery SuBratyoiehf Be VBl ak iy SRET Pl ubig FFURE 1 BRRELP oile
menory c®hhéct paddress circuitry to latch address signals provided on

Y

address input connections; an internal voltage punp to provide a higher
voltage than an internal supply voltage for the nenory device; and a

det ect i ofy, mecfiank sibk iRk 8¢ L1ain ASERENER AL <AOnE KATOR! oAOBRAREHe Lo SUPDIy

a voltage fo e vol'tage punp. e systemo alm 17, wherein the

det ect i caxteredhatthgentoaherpsliage pump vadenrbe extpinal tdiage exceadsthe ggameksupplyn i n an
i ndustry ?tandard pin out configuration; a first n-type transistor gate
connect e?'®8%t he connect pin, the first transistor passing the internal
supply voltage to the voltage punp when no external voltage is connected to
t he connect pin; a second p-type transistor gate connected to the connect

pi n, thel’secohgracessing systsm, gawpiisiggan ext ernal voltage to the vol tage punp
when an external volta is connected to the connect pin. 19. The system of
claim 18, whetBP RSt He?Tecond transistor only passes the external voltage to

the vol t age pldindsiehe inBfoBXEciphal to\iRd progeseto eveks ddthprovidedbyahe suppl y
vol tage. 20. The systemof claim 18, and further conprising: a pull down
resi st orPregssE@nd do pevideciata tRéhepiieResser. BlermeReryt BN SIEs of the first and

an array of memory cells;

control circuitry to read, write and erase the memory cells;

address circuitry to latch address signals provided on address input
connections;

an internal voltage pump to provide a higher voltage than an internal supply
voltage for the memory device; and

a detection mechanism to detect a presence of an external component to

supply a voltage for the voltage pump.

18.  The system of claim 17, wherein the detection mechanism comprises:

a connect pin that is a no connect pin in an industry standard pin out configuration;

a first n-type transistor gate connected to the connect pin, the first transistor passing
the internal supply voltage to the voltage pump when no external voltage is connected to the
connect pin;

a second p-type transistor gate connected to the connect pin, the second transistor
passing an external voltage to the voltage pump when an external voltage is connected to the

connect pin.

19.  The system of claim 18, wherein the second transistor only passes the external voltage

to the voltage pump when the external voltage exceeds the internal supply voltage.



the second transistors. 2 1. The systemof claim 17, wherein the detection
mechani sm conpri ses: a detection pin and a supply pin, the detection pin
connect abive 2be/@mmsenabl e signal, and the supply pin coneectimbdos/osm3an
external voltage conponent, the enablegignal indicating whether to use the
internal supply voltage or an external conponent connected to the second
supply pin. 22. The systemof claim2 1, wherein the external conponent is
a vol t ag20.supphe/systemaof dlaiduty, and fitther pomprasing:al one nenory devi ce,

conpri sing: an ray of . menor l.I's: captrol cir.cui to read ite and
erase the rns*r’rfb’?@i 8%%’ LeSISIT &P %%??egji b ‘{”ﬁ"t“?‘l)]e FEMeL R aﬂ‘?ﬂ g%ré&?ges so?g.'r?,aflir\é\{ F%vi ded
on addr egg skdbRbitragsigBRCt i ons; an internal voltage punp to provide a higher

voltage than an internal supply voltage for the nenory device; and first
and second connection pins, each of the first and the second connection

pi ns bei a ho- 1.4 ] : | il tantially
simlar ?g aﬁﬁﬁ%§§§$f§ﬂ§@gﬁgg?g%gﬁ%ﬁgﬁ#%§g§€F§%#%t|og@n?ﬁgﬁfirst connecti on
pi N connect aba dete@ioapiexidcs nalplywpins the deeotigpopiarcbnnaradld toansaaledignehaedt i on

pin connectable to an external inductor, to operate the internal punp using
bne or bEFRUEHY PIEOBRESANE O GLrteins EUaBbFRRROREA hafBadle SEALIdIcARRE  or

24. A mefhafleb uePBahteRE] SuppiilolBE6r 8t &iemal QRS ITBIRLYNEM Lo tROFRDAE! NY:
operating Iin a nornmal power node in which an internal supply voltage is

connect esipply @in. i nt er nal punp when no external power supply is provided to
operate the internal punp; and operating in a power efficient node when an
external conponent is provided, on a pin that is a no-connect pinin a pin

out confpyur arth®§ysteubet i 24, WhesdiitHeadxtdrBal *Bmipo Ak iy &/ valtage dasdy pi n out
configuration, to operate the internal punp.25. The nethod of claim 24,
wherein @@é@&%ing in a power efficient node conprises: determ ning whet her
the external conponent is an inductor or an external voltage supply;
operating fromthe inductor instead of the internal punp if the inductor is
t he exte2¥al A stand-alone memory device, comprising:

an array of memory cells;

control circuitry to read, write and erase the memory cells;

address circuitry to latch address signals provided on address input connections;

an internal voltage pump to provide a higher voltage than an internal supply voltage
for the memory device; and

first and second connection pins, each of the first and the second connection pins
being a no-connect pin in a pin out configuration substantially similar to an industry standard
pin out configuration, the first connection pin connectable to an external voltage component,
and the second connection pin connectable to an external inductor, to operate the internal

pump using one or both of the external voltage component and the external inductor.

24. A method of operating a dual mode stand-alone memory card, comprising:

operating in a normal power mode in which an internal supply voltage is connected to
an internal pump when no external power supply is provided to operate the internal pump;
and

operating in a power efficient mode when an external component is provided, on a pin
that is a no-connect pin in a pin out configuration substantially similar to an industry standard

pin out configuration, to operate the internal pump.



conponent; and operating the internal punp using the external voltage
supply if the external voltage supply is the external conponent. 26. The
met hod ofwol2esem2@k2 and further conprising: determ ni ngpotras2es/oseser nal
voltage is provided; and switching to tlge external voltage when it is
determ ned to be provided. 27. The nmethod of claim 26, wherein determ ning
when an external voltage is provided conprises: receiving a command from a
menory czmt r oTheemethnd o€ elninn @4 whhartin@petahieg ima power effickntayedexgognprises:ext er nal

voltage to use to.operate ap internal pu of t.h nory devi ce:; . and
operating t hefqtm?‘ﬁﬁlw%ﬁﬁ‘bﬂ\@r%ﬁﬁ“?aﬁ §°@§ﬂ‘i§%ﬁ e Wgﬁlctr{%goé a\éﬁégﬁqu Vhlagerhe

met hod ofypplyai m 24, and further conprising: detecting with a detection
circuit et her to use an external voltage or an internal voltage. 29. The
met hod of cl aenerat®g fige thei indurterdnsteasofdberintersdpumpih thegpdwgords ths exiggaall evel
on a con&%ﬁi Rl pnd switching fromthe normal operation node when a

vol tage on Re ednnect pi n exceeds an internal supply voltage. 30. The

met hod of cl adpardlihg thdditehdl pleipasingiye exepral sasge sopply dithe gxtamakbveltdge pi n;
and switching to o era}ti on froman external conponent connected to a supply
pi n V\/nensuaplé’l‘éjﬂﬁle"geﬁmi F8M@RAMIe pin enabl es the power efficient node of
operation.31. The nethod of claim 30, wherein switching to operation from
an external conponent conprises: determ ning whether external voltage is an
i nduct or2@r dbhexthodafl claupp#yanddpehatcomgrifingm t he i nduct or i nstead of the

internal punp,if the inductor is.t ext ernal .conponent; and operating the
i nt er nal pumdqWTﬁ&q@Qﬂfﬁﬁmaéﬁ%gqgﬁIWm'E'ﬁlgd’e%WérnaI supply is the

external compaiehing t32he éxtémahintkagé whpeitad ddieminéeli@dlberpreaded. and- al one
menory card, conprising:
27.  The method of claim 26, wherein determining when an external voltage is provided
comprises:
receiving a command from a memory controller indicating which of the internal
voltage and the external voltage to use to operate an internal pump of the memory device; and

operating the internal pump from the commanded voltage supply.

28.  The method of claim 24, and further comprising:
detecting with a detection circuit whether to use an external voltage or an internal

voltage.

29.  The method of claim 28, wherein detecting comprises:
monitoring a voltage level on a connect pin; and
switching from the normal operation mode when a voltage on the connect pin exceeds

an internal supply voltage.

30.  The method of claim 28, wherein detecting comprises:
monitoring an enable pin; and
switching to operation from an external component connected to a supply pin when a

signal on the enable pin enables the power efficient mode of operation.



operating in a normal power node in which an internal supply voltage is
connected to an internal punp when no external power supply is provided to
oper at e twe 2ewesmal punp; and swi tching to operation i rcayseswsn®@béi ci ent
node when an external conponent is pr o%ded on at |east one of two pins,
each of the two pins being a no-connect pin in a pin out configuration
substantially simlar to an industry standard pin out configuration, to
oper at e ilhe iTheanethbd pfictpim 33, winein swithlodg ¢f opdration f3@m aniexteriah cemponrsnt ng t o
operation from an external conponent conprises: determ ning whether an

ext er nal ““CB58hent is connected to the first pin, the second pin, or both

pi ns; oper at i qegerifiiit WhethePSitemhewblRxé B Mdhdwdidt oMagRxfmaXipplyial conponent
is connected to one of the first or the second pins; and operating fraom

both of the eperatinglfromihsoindyster ingead eftheintesng] pumpobfhsriadictords wmteradd to
each of & oBLﬂtSLn(ﬁnd the second pins. 34. A nmethod of operating a nmenory
devi ce, comprising: receiving a command froma nenory controller indicating
whi ch of a plapesdtingtheihterndl tpagp fBam thd exserhal supglytiPthe peteatak supplyaispbever
efficient node of the nenory device; and operating the internal punp

accor di rfiF'¥BatREPRBHEr ef fici ent node using the conmanded vol t age

suppl y. 35. The nmethod of claim 34, wherein operating in a power efficient
nmode conprises: determ ning whether the conmanded voltage supply is an

i nt er nal 32hi ghA vdthaalgef apepping aclualamodxstandaabne meponeedrd, apgipmginghe i nt er nal

hi gh vol tage supply.to provi de vol tage to,the interna when the
commanded vol ‘%Pﬁgagméd%ﬂ‘gn?% PORE" F‘Rf‘%%h‘é{ﬁlch i ﬁm\‘?‘a‘laf%{lé’Blys%g%B%s BRI By t he
ext er nal anGianpe giinp WIRA noh&tedxdl powat supBlPie @ﬂfﬁidéd&ob?@ramm&ﬂé&ﬂdl plehp;age
supply. 36. The nethod of claim 35, wherein using the external conponent

further @dnpri ses: deternining whether the external conponent is an

I nductor or %i%h%rtg %ber\ém)ﬁ ﬁgaepa%}%lfﬁéient mode when an external component is

provided on at least one of two pins, each of the two pins being a no-connect pin in a pin out
configuration substantially similar to an industry standard pin out configuration, to operate

the internal pump.

33.  The method of claim 32, wherein switching to operation from an external component
comprises:

determining whether an external component is connected to the first pin, the second
pin, or both pins;

operating from the connected external pin when an external component is connected
to one of the first or the second pins; and
operating from both of the external components when an external component is connected to

each of the first and the second pins.

34. A method of operating a memory device, comprising:
receiving a command from a memory controller indicating which of a plurality of
voltage supplies to use to operate in a power efficient mode of the memory device; and
operating the internal pump according to the power efficient mode using the

commanded voltage supply.



operating fromthe inductor instead of the internal punp if the inductor is
t he external conponent; and operating the internal punp using the external
vol t age swppbys/dzb2sbhe external voltage supply is the externsbossos@enent .

37. A nenory device conprising: an arrg? of menory cells; control circuitry
to read, wite and erase the nenory cells; address circuitry to latch
address signals provided on address i nput connections; an internal voltage
punp t o 3% ovihe methodjhfelaimoB4,axfer¢in aperating im apavedr eflippityneds| comypeisédr t he

menory device;  and .a detection nmechanjsmto detect a presence of an
external comdtERimi“BelEr e Lotaiaidnt villses iy b vigE i RE aleeapale
card, CQfRhickienth] cédmpdnsngl ity of pins for connection of the nenory card to
a device using the menory card; a nenory device on the nenory card, the
menory devi ceisingrtpe inseragl high veltags pupnly teprsivideveltpge todhpintenal gumpuvhen, ¢ o
read, wj Fgﬁngr i i Liry to latch address
signalstgégwﬁﬁgﬁﬁgﬁ%ﬁggggl i56%%Sﬁ%ﬁﬂgggﬁgﬂéggﬁ&kﬁggbﬁal vol tage punp to
provi de a hi ghaig tiebttageal ¢dmaponant whdéretha aktesap pdrgporeht @gke ¢oonmabrnded veltagey
device; and a detection nmechanismto detect a presence of an external
conponeﬁPPﬂé-supply a voltage for the voltage punp. 39. A nenory device
conprising: an array of nenory cells; control circuitry to read, wite and
erase the nenory cells; address circuitry to | atch address signals provided
on addr e¥s i nfhetmetbohettlpionsy, varer¢inusing she exeérnalgponmpengntifortier goingases: hi gher

vol tage than (ﬂ:?errin%iggg Qv%leth%}J &%lexte\rlgall tcgrggor];e%{ ista?leln R of ag%\ﬂe%qea'l vgl?a%e
supply;
operating from the inductor instead of the internal pump if the inductor is the external
component; and
operating the internal pump using the external voltage supply if the external voltage

supply is the external component.

37. A memory device comprising:
an array of memory cells;
control circuitry to read, write and erase the memory cells;
address circuitry'to latch address signals provided on address input connections;
an internal voltage pump to provide a higher voltage than an internal supply voltage
for the memory device; and
a detection mechanism to detect a presence of an external component to

supply a voltage for the voltage pump.

38. A memory card, comprising:
a plurality of pins for connection of the memory card to a device using the memory
card;
a memory device on the memory card, the memory device comprising;:
an array of memory cells;
control circuitry to read, write and erase the memory cells;
address circuitry to latch address signals provided on address input

connections;



a detection circuit connected to a connect pin of the nenory device to
detect whether to provide the internal supply voltage to the voltage punp
or to useweno@xierspal conponent to provide an external egppisyoosebdage t o
the voltage punp. 40. A processing systgm conprising: a processor; and a
menory coupled to the processor to store data provided by the processor and
to provide data to the processor, the nenory conprising: an array of nenory
cells; control ci rauinteryal tvoltageguimpaoiprevide a highas eoltdge thasrapriptepal peppladdr ess
circuitry to Iqtch a ﬁress signal s p ovi ded on address input connections;
an internal v Eaé‘QEOrg ST %V\}‘fedg(; hi gher vol tage than an internal

suppl y voldte@rRnmidchhfismTe deteyt LHifeécnes ofdifexdertl gt @aiponsntte stisply & Wokiapedet ect a
presence of an external conmponent to supply a voltage for the voltage punp.
4 1. A nieNelagstpusper ati ng a dual node nenory card, conprising: operating
in a normal power node in which an internal supply voltage is connected to
an internal punp when no external power supply is provided to operate the
i nt er nal 3QunpA nxembrg Peviat cogprising power effici ent node when an external
conmponent is provided to operate the internal :
P n array oefmemory%elrls; ternal punp
control circuitry to read, write and erase the memory cells;
address circuitry to latch address signals provided on address input connections;
an internal voltage pump to provide a higher voltage than an internal supply voltage
for the memory device; and
a detection circuit connected to a connect pin of the memory device to detect whether
to provide the internal supply voltage to the voltage pump or to use an external component to

provide an external supply voltage to the voltage pump.

40. A processing system, comprising:
a processor; and
a memory coupled to the processor to store data provided by the processor and to
provide data to the processor, the memory comprising:
an array of memory cells;
control circuitry to read, write and erase the memory cells;
address circuitry to latch address signals provided on address input
connections;
an internal voltage pump to provide a higher voltage than an internal supply
voltage for the memory device; and
a detection mechanism to detect a presence of an external component to supply a voltage for
the voltage pump.
41. A method of operating a dual mode memory card, comprising;:
operating in a normal power mode in which an internal supply voltage is connected to
an internal pump when no external power supply is provided to operate the internal pump;
and
operating in a power efficient mode when an external component is provided to

operate the internal pump.



