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and by rTLI|tI pl e manufacturers, the maintenance of standard efficiency punps
and cormisid SorNANR MEmosY deyiees e ingreqsipaly inefficient. For example, at a supply

voltage of 1.6 Volts (which 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



WD 2006/ 026282 PCT/ US2005/ 030036 2 desirable. However, on the cards used,
there may be other voltages available for the card, other systens of the
card, or We20¥eRey: Subsystem For the reasons stated abgvgysansosheys ot her
reasons stated bel ow which will beconme,apparent to those skilled in the art
upon readi ng and under standi ng the pres%nt 5 specification, there is a need
in the art for flash nenories and flash nenory cards having |ower power
consunpt idesirabRUWYer, behadbmdeuserd)there mexy Yar cthéromsitagéstdvailsble forabacardpt i on
and inefficiencies and ther proble are addressed by the present

i nvent i oﬁﬂ’SﬁEVSW“FSWfBEe Eﬂﬂ'&-ﬂ"é@‘b@&mﬁ@’ SYSH and 10 studying the fol | owi ng
specification. |In one enbodinent, a nenory device includes an array of

nenory cells, cdfartls reagans giatedrapove and far othgrireasongated helow whichwilbry cel | s,

address gircuitr l.at ch r. i l.S. 4 Vi n I .nput

connect i ﬁ:;so?ﬁjeaa plxrﬁijgtronlﬁse\fgﬁ[%dgﬁ%u%p%g r|E‘§')ardcl)vé %13 'g’%%’sg”ﬁ‘é‘?}‘dﬁcj‘@?f’ %’Sée‘ﬂ t han an

i nt ersnal specifidation,ahéra@ea hewd ih e arefoe fystdaemoetes aiddlah dednsryyicardseeiRgni sm to
detect a_ 15 presence of an external conponent to supply a voltage for the
vol t age BRWES POWST eansbmtoRnbodi nent, a nemory card incl udes a number of pins
for connection of the nmenory card to a device using the nenory card, and a
menory device on the menory card. SHMMARYyY device includes an array of

menory cells, caoptrol circuitry tg read, wite and.erase.the nepory.cells,
addr ess ci roui 1 JPepoyEmeanrrcllems FitneSwsr SorREpEh ARG ety B g
connect i gftfer pRBleniy £6 Bddressod bRgf frev¥ht inGeriton\4nd SviB b ugBerktova bl elid - an
internal supply voltage for the nmenory device, and a detection nechanismto
det elét  aspdpiosthafollpwing spesifiestiosl conponent to supply a voltage for the

vol tage punp In yet another enbodi nent, a nenory device includes an array of
menory cells, domneembodiment,tamemoryrdevide inaludes anattay pfimemong cellspumyrot el | s,

address circuitr o.l.atch address 25 sjgngl.s pr.ovided .on, adqdress i nput
connect | GHTESITA P 1A QyTiong STEGHE MY CBI1H QTP AR FEOE T ehal an

i nt er nal pegididYon\4ateds BiphiPéoninb&ions, W iNteARY v6leage PiehpAo Ped 84 bﬁfgﬁ@ﬂ Vdltdé _
connected to a connect pin of the nenory device to defect whether to provide

t he i nt ethsalan intemal supply Yaligge far thtrmemoty dryécepandoa deteetivnmechanismndp deteat a

compgne nEJretsgnc% 'of 4 g)?telan%l 83‘1%1%11%%! 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 intemnal 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 intemal
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



supply voltage to the voltage punp. 30 In still another enbodi nent, a

pr ocessi n‘% ?stem I ncl udes a processor, and a nenory coupled to the

pr ocessor WO BH2dat a provi ded by the processor and t 8CIEFEM3WAE a WO
2006/ 026282 PCT/ US2005/ 030036 3 to the3processor. The nenory includes an
array of nenory cells, control circuitry to read, wite and erase the
menory cells, addre circuit.r o latch address signal s, .prqvide n

addr ess PriBGPOSEHRMeC eo'ﬂg?oﬁ'ﬂn%ﬁﬁéeér nal ax\/gﬁyaofén%%%fzﬁs,ﬁ? ’gﬁatféméﬂwﬁ&her

vol t age jeR@rvrite and Bfa8é i mé&HSy! ckily, Qi drRGEciFRItry ©€alR BBdrsseprialprodiaed an
detection nmechanismto detect a 5 presence of an external conponent to
suppl y aaddsgss inpait copmectiensy & intageal yahpee pumpioradde a higher xelfage thanmst hod of
operatin i -af | ' node when
0. ext er sl $in SadEIBP I ridiihy dREL 453 o SREHE) bdthiritl BEES 07 0
Menosy Cpreskncabfla@aembl cignpones to suply 8 vbitagecot thenditagdmiingmn ext er nal
voltage 1is provided to operate the internal punp. 10 In yet another

embodi ment, a mah bRethE ettt EmethiB BP bferHBg £ udl RddedBSnory REA Mitlndes?
command froma nmenory controller indicating which of a plurality of voltage
suppl i esonematingdnagoopalrmede when n externtl powep serply isprendded tp apsvitean indgroal

operating the.jnternal fro;[”nthe commanged yol t.age suppl.y. r
enbod moep af (R salt B odsPaingd o PRNeRRElent PatE e R BrtbmaiFess

Fi gure |isipﬁo\ﬂd$d@(ﬂpeﬁit@gkaﬁfe@ﬁ]@ nory card on which enbodi nents of the
present invention nay be practiced; Figure 2 is a block diagramof a nenory

cardohavi ng a pQy&et Siother eRBbdifleht 4 netidd ofifiRrAMBAdhdReYy delick MenitfesSent
invention; 20 Figlre 3 is a block diagramof a nmenory card according to.
anot her rsativitigrassommind frém apnemsenytcontnolignindieatingrwhich gfla pluralitgofivdltage k

di agram of nenory on I_ch enbodi ne of the .pr.esen L nventi o be
br act | ceqPpBss Buralq SrsiiE ar R ERRGNRC B FieptFS APYIEE 450 apr ARl AR on o
t he i nvepirh fronl Bt oMARAdESviTREE siipply. he

Other embodiments are described and claimed.

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
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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 2 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
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configuration should be used. Har dwar e det ection system 206 conpri'ses in
one enbodand2@0. In this embyfdiment, a hardware detection mechanism 206 is used to detect whether

the memory card 200 is connected to some external power supply, external inductor, or
combination thereof, that 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  extemnal voltage, then the voltage at node 214 is sufficiently high to turn transistor 210 off
and tum transistor 208 on, feeding the voltage at pin 202 to the pump 216.
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that are tied to pin 304. If one of the two external options is to be used, the card 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.
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hi gher than the supply voltage. W 2006/ 026282 PCT/1JS2005/030036 7 In yet
anot her ¥plaggiispievided @ theinigmal pwmp 19 provisle adnghes efficigney pumped yoltagsiamdl e to

an exter I . : I ldel: has a

st andar dﬁ%}lﬁl\{%& ﬁggedgp lgeéﬁ‘? %l??%ﬁéx% l il@g%g?%gﬁog@saﬂg@ é‘r? ?ié %tﬁl(ﬁilr? Eﬁt radi tional
mMenoily Woperatién.i S connected in a traditional system Upon detection of the
presence of one or the other on the external pins, 5 the device operates

using the one extigsewtlodehéenits of the ifvknfiSn 5a ARADERSGHE GasHaabpimeut Wi t h

respect to each conponent individually. However, when both an external

i nduct or cennections, buttveiphhhas axtra featurgs thag arg saeblediallawing thegnergoryde s rit e used.
In one e ' tﬁm rnal. I | | | punp to
provi de ﬁ?g@%helﬁ I'Cl gfégg)s%grﬁ%e%&\(}%@? g%}ee?mg%‘gﬂé'}d%geﬁ&%ﬁ%?% \l}(%ﬁg@em%rs used
wi t h t he veldgersapplyingdoniponerit s umpvctddtonhe syseem.nor e ef ficient 10 operati on.
The enbodi nents of the present invention use a nenory having standard pin

out jsconnect i onsin thaaris ebnfidfateorsof rieRRry EA8s 8&atibaT HovaMepdhatdraW ng t he
menory to be run nore efficiently while not losing its standard references

when an @cluden aistapdard pifecanfigyration withdwosgtrastgshitigrially “se ppnsetipinssaconnect ed
to the SYaiaTk pulldown 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.



15 In the various configurations of nenory cards descri bed above, when the
card includes a standard pin configuration with two extra, traditionally -
"no conne™MO208¢/p%6282; esistive pul | down can be used as PFISETPHUB0036f ¢ here
is a pullup pin on the system that ping8 connected to the resistive pull down
Is internally low, and the nenory card operates in a normal node of

operation |ike any,other,, NAND nenot rd. Because the cards opergte 20 with
a normal pin out cBh?'r%‘ffPsWgﬂaﬁqﬁq%@ﬁ%ﬂiﬁgmeﬂ%P&ﬂ{i@}'ﬁ lgﬁgf%’ﬂgmﬁﬁt
confi gur ggistahcd 8 the iMteSAPSupph) Vol@Ge VeBRay YeQised Withowtidepattihg BefDthe S0pe!l WO
extra pins are "no connects” on the system However, in systens that are

conf i gur efithednvestiomningset anather epbodiment; aveltage highgrthan ghesupplyeprge Vethe cards

can be s ed. ternatjv , | xt er nal r | St hani sm
o vol t a8 HE BresEhtF ghable'the coeohBif S BERH HBNG A AERHS) ARFHoHEE o
tiedsto aards gbo, 20002500 drego bt tside SARh bfennGltigesBrRIvAS) WMiMatd B lintdtedits, a304 i s
used to provide a starting voltage for the punp 306. The enbodi nents of the
present Pisplansersen ¥oltage sppRlnpapnems battary suppbying pewer., pothedikg. & suchitni ng i n
standard Si . ' on "no
connet - O HluFltm, B0 Srlpemaleoko SO Lipeck ha BhbSfinchBeb el 00 "1}
I's only wentigh dGreddethediiter intathalwdlia@e to the dftainal purhp)@r tevse an externallyor y

card, or when an external yvoltage, js connected to or detected by the pins
ﬁ%mﬂ %satmwﬁd

of the v&PIISESd HAYSIOR HesRrabipaian ¥ qthss internabygliage-cguch modi es. WO
2006/,026 I o ' . ] ent

i nvg@t i oﬁéa%&%[rw%@?gﬁ 0 égi;(lttg? !rifg’l aﬁhé‘éﬁg{l‘g%ﬁg@gﬁg b?ﬁ‘gtp?ﬁ?;étrlhg%hg fl}%%ﬁ?y

vol t age Whbodinehts. used wi t hout departing fromthe scope of the invention.
In yet anot her enbodi ment, a voltage higher than the supply voltage Vcc may

be present to OpEieahéméryliRviceoihe &aticusdmbodimeénts bPthe presedtiigvendonaror y car d
such as S cards 100, 200 or 300 are to be used. Such other_voltages, jnclude,

but are fenfigurable dpueh a cemmpandfrom the sangrpllgrsiuringdnitialsetup. This eommandin

battery WA . [ flaurati H.1s a

or it e i BerenaBaets o Bplidd el béfore b irUiitinhe GO &gl oAk, T

I nvest i osorhmand diverdesnitodimém e¢lisithé menmry dolidetgast eithidna supple fioad oytsidptheor to
use an ext Er nally connected i ndugct gr in cgqugif(r}gtion \ﬁith t he ot her internal
vol t age. S&AOR topgianexismaycoppeqtediinducion jnseadsefdBe intsrmal Y&®- skil 1 ed in the

art, and are within the scope of the present invention and .
Still further embodiments of the present invention include memory devices that

use the 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 AO-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.



enbodi nents. The nmenory devi ces of the various enbodi nents of the present

I nventi oan,;ﬁma%lg%i gurabl e through a command fromthe gngsg}édsﬁ):a%(ﬁgri ng

initial setup. command in another enbodi nent is supp bef ore
a programrng or an erase operation. Thd 15 command in one embodi ment tells
the nenory device to use either a supply fromoutside the card or to use an

external |y connect ¢Re nBfidfy @viddTehRaFhtOh thd\Rrdyd 3 BiAdenbip Roltagel drlcufrestt her

enbodi nents of the present invention include rmenory devices that use the

concept schaages in thepemennarayecolummaysing sesse/lateb| circpigry 459e Thesensefecle mbodi ment s

of the pr nt. Loy ' | S:S [ | | | f ' | bl ock
di agram %f C%zm%{r?%/ %6@2'\9?% e ‘%ggﬁd éﬂ f:eﬁh g'gé gatéh %ééﬁv ﬁé%% 98‘5‘&\3? g%?%gf one
enmbodi meakayofD4ithnpht Sskbaitputrbugier citduitry 960 BHndiadfepbidiréctionalarcessor 410.

The nenory device 400 and the processor 410 may formpart of an el ectronic
syst 8m 4o@nmynisatignRyey a ghyality of defa kQ) sennectionsAG2rwiththe pracssses 41Qanddnt ur es

of the ”E%%éé‘ce{i m%' ety 54! mh@;&&?ﬂ?ch%irﬂﬁﬁﬂﬂlgoﬁngpé}ﬁo%@ﬁ%ﬁéwm&”- The

menory devi Udes an-array of nenory ce nory array 430 is
ar r angedopetations ohalkmembry 400sCanthand temio cirdrit 4t0deesdestsidrfatsrprovidedion 440 i s
provided to |atch addr z siggals provige on _address input cqnnections

AO- AX 4499ntrﬂba?rg§=§n<§18§§ romy e prerestof 440 ahhesgsispasareysed soveonted dfer 444 and

a colum Wbm h fa?"ﬁn I | reci at ed
by thoseoéfiﬁﬁil‘g?ni n t&@ogrt, ivaE)hﬁ’tc ﬁ@ e&r?éﬁe%&gdfa t etcb?%dé\éerkh%e ‘ggg%@ﬁgtion,

t hat10t he TBOflashimhemonyfdesitd hes beanspuplifiaito dadilitatess bispamderstandingtdfehedensi ty and
architecture of, the neno array.. Th I s,,.the..nunber, of addyesses

i ncrease Wwfﬁ}tbet RemAB: i%q{e ﬁ%ﬂ%wdgﬁfﬁfgeﬁﬁgqﬁﬁ%ﬁ%‘t&“ﬁ%ﬂ? %4nd

bl ock CORRlne 6 AP kAL RANFCHIMRAGR TR0 hectonLheull AR ISR H 6 1 eads

data in the array 430 by sensing voltage or current changes in the nenory
array cotmhedimgsi togleteetwhethertto nsean intgroal woltage. punime (not shnayn) ar thusednr cui try,

i n one enhodi t. is coupled to read and |latch.a row of data fromthe
ooy SRR s SRt e S Crsest et Pofyd Aba kst BmboR st o

bi - disr echf @8 gi'eséﬁ_ti@ve'ﬁtiﬁﬁ).Wélﬁﬁédiﬂl@nt@\d@icri%e@ bl dré Msedfin dadicus(@iBodimenits
connections 462 with the processor 410, and is connected to wite circuitry

455 and incthelbpsie siemery atan onsystsn stroetupdesenibadig Figaedand wite

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
i 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. -



operations on the menory 400 Command control circuit 470 decodes signals
provided on control connections 472 fromthe processor 410. These signals
are used to control the operations on the nenory array 430, including data
read, data wite, and erase operations. 10 The flash nenory device has been
sinmplified to facilitate a basic unders# nding of the features of the
menory. A nore detailed understanding of¥internal circuitry and functions of
flash nenories are known to those skilled in the art. Detection circuit 490
i's used i RyPR& c1ShRQdi ment to detect whether to use an internal voltage punp
(not shown) or to use an external voltage supply or inductor as has been
descri bed above in the various enbodi nents 15 of the present invention. The
enbodi nent.s de?‘cri eag above are used in.various enbodinents in the basic
menory array o %@f@t ?Hesm?rugrtyﬁglcagg@pqlsd% in Figure 4. Conclusion The
various enbodi ggairsy Ofméheryicgdgntion include a menory with an internal 20
detection nechanismito detect the presence of either an external conponent
of an exter nal <YW sEauitsy tasisad wiie apherasathymgmoragalisinvi ng a change in the

configuration ghart Qb6 flich MQkds@OEnAMHBTidRRSHE SiRbss iR EorfRbiRssi Ons, or
whi ch can be useof asla sI?an acr déﬂgevi?cgna‘s well . The é odicr)rents allow t he
system t o | owern intgnaaotiageowaenp ©gmeudpa higherdepagrthagarujntamal avenly udltaget y of
ot her vol ta%Eesource LN t’ﬂf system or avail abl e conponents such as

e

i nduct or s 1038 PETSPLITEE: Mt er nal  vol t ages nore efficiently. Although

speci fi ¢ enbodi@eftitornaydhabie@itohhdctsitts at leght andlcaasa pirbhdt iIBameicBnndet pivd | | be
appreci ated by those of ordinary _skill in the art that any arrangenent,
whi ch is ¢hftindusteptandacdpip palconfigyrakion g detsrizoresenfagt 49 epmpensat Por t he

speci fic el Bty SHANE vol;ﬂgif %gmgf)@héraﬁttﬁé)&técﬁph ReBRARG tdnGRUEr any

adapt ati ons 'or variations o resent invention. 30 Therefore, it is
mani f est |y i nt endedaffimamn-type iganisistos gatesnniipetet itorthe ednmagt pinbihe st trahsistors and

the equivalents th eog. éo %#{\hat is.chained: |. A stand-al one nenory
devi co compri s PRGTE iy gursly Falias s° b vpece pymp A Sl Yottt g,
wite and er aseorneeteedibhe Yokl sin; ahddr ess circuitry to | atch address signals
provi ded on address input connectjons; .
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.

2. The memory device of claim I, wherein the second transistor only passes the external

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

3. The memory device of claim 1, and further comprising:
a pull down resistor connected between the connect pin and the gates of the first and

the second transistors.

4, 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



an internal voltage punp to provide a higher voltage than an internal supply
voltage for the nenory device; and a detection nmechani smconnected to at
| east one connect pin that is a no connect pin in an industry standard pin
out configuration to detect a presence of an external conmponent to supply a
voltage for the voltage punp, wherein the detection nechani smconprises: a
first n-type transistor gate connected tb the connect pin, the first
transi stor passing the internal supply voltage to the voltage punp when no
external voltagq.ls: : [0 : - e
transi stor gatg%ggﬁﬁgﬁﬁggsﬁ%ESﬁé&%%ﬁﬁggﬁggiﬁﬁe@ﬁ@mgggg%%ng?%gﬁg?g?g¥9passing
an ext er na avindtsigysstandatdipen wal doafjgurptictobtent apreexteofiml exteohdl ag@porsent to
connect ed tolthe connec Hn. 2. The menor y device of claiml, wherein the
second t r AHRRANSE EPIUaEH| thsgg g° PHEP PP RARC AU PR EhBITHEIITRge punp when
the external voltaggdexsarmdsn hitPa supbRpiRthabiteRheh M dnAER pinsdn arl HAuABNOr Y
device of claim1l, and further conprising: a pull down resistor connected
bet ween t he cofiaedard pinpuspentieneatignsthe deection @irf ¢anaectaheito anrmable signal, and
transistors. 4uncAusdian aARaiTEexat CaRTBRLShAY he AnRISAY Of Temory
cells; control cir ry to read, wite and ase the 'nenory c s; address
circuitry to | atdidatingldthether teiugnthiesntpmalsugply vohagedaae ssteimap cdmpaentect i ons an
i nternal voltage pu t rovi,de hi gher voltage than an internal supply
voltage for tﬁ%“@@ﬁEFy88§VP8$§“ ﬁﬂmfl a detection mechani smconnected to
at | east one connect pin that is a no connect pin in an industry standard
pin out configuration to detect a presence of an external conponent to
suppl y a vel t adbe mgmorhdevics af glpdm duwpereiribe extermalrompepent s %YPW%B@ BHORIYSER
conprises;,, aflglection 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
conponent,_ the ,enabl e signal jndicating whether to use the internal supply
AP BRAg e g

vol t age oﬁ'an é&% ﬂﬂgﬁ e compristng:

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 connected to at least one connect pin that is a no connect pin
in an industry standard pin out configuration to detect a presence of an external component to
supply a voltage for the voltage pump, wherein the detection mechanism comprises:

a first external component pin and a second external component pin that are
each no connect pins in an industry standard pin out configuration, the first external
component pin connectable to an external voltage component, and the second external
component pin connectable to an external inductor, to operate the internal pump using

one or both of the external voltage component and the external inductor,

7. A stand-alone 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:



connected to the second supply pin. 5. The nenory device of claim4, wherein
the external conponent is a voltage supply or an inductor. 6. A stand-al one
menory devi ce conprising: an array of nmenory cells; control circuitry to
read, wite and erase the nmenory cells; address circuitry to latch address
signal s provided on address input connegéions; an internal voltage punp to
provi de a higher voltage than an intern supply voltage for the nenory
device; and a detection nmechani smconnected to at | east one connect pin that
i's a no connect piNap hyfaydd¥ théABISIcEls; St andard pin out configuration to detect
a presence of an externdal conponent to supply a voltage for the voltage
punp, wherein the deendl piasnitmetorraad, swriteandurasedbe mgmpiyreetlsiext er nal  conponent

pin and a second exB&Jr&?'cirS&ﬁ?&B% ﬁh&sé{?ﬂglsﬁl{r?\g{i&?ﬁ adh?esﬁ%g‘?“ pins in an

i ndustry standard pin out configuration, externa onponent pin
connect abl e t ocammeetkdnsy nal vol t age conponent, and the second external
conponent pin connectable to, an external_'qﬂgctor, erate the internal

to
punp using one or BbMETER veliasehumyy tapro §'é°ré’8ﬁi‘ﬁfﬁggﬂafh‘mf”%é“l’é’ er nal

i nductor. 7. Avgl'&@@qoﬁhgﬂﬁnﬁ?ﬂmvycegﬁ{(ﬂ, conprising: a plurality of pins for
connection of the menory card to a device using the nenory card; a nenory

devi ce on the mdpSetjongasdhanisingo detagiraprerensecad ap GHisrmat oraponent tosupply ay  of
menory cel | s: preyit M 1 ] he nenory cel ls;
addr ess cf#@ﬂ?ﬁ@&kégbv§¥éﬁH%dg¥%%@té?%%%t@%B%%eﬁpedg%ﬁﬁiﬁgress i nput
connections; an intecomlecmoht age punp to provide a higher voltage than an

internal supply voltage for the menory device; and a detection nechanismto
detect a prosence of TER TEXPUFHAIE SHESHUIFCIEHEH LESATYFeLPInygF LG BoRBok he
vol tage punp, pARMBItHe tbend Sty VoltghRFIAERbBIPe PRAMPWIRATO 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.

8. The memory card of claim 7, wherein the second transistor only passes the external

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

9. The memory card of claim 7, and further comprising: a pull down resistor connected

between the connect pin and the gates of the first and the second transistors.

10. A stand-alone 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 connect pin; a first n-type transistor gate connected to the connect pin,
the first transistor passing the internal supply voltage to the voltage
punp when no external voltage is connected to the connect pin; a second
p-type transistor gate connected to the connect pin, the second transistor
passi ng an external voltage to the voltage punp when an external voltage is
connected to the connect pin. 8 The nenory card of claim7, wherein the
second transistor only passes the external voltage to the voltage punp when

t he external volt aggn ?ﬁétﬁﬁ%ltg%ﬁ%j[ﬂg @%@Jigégﬁi@bé}d%%é@tggn an Dterddl SudBROr Y

card of claim7, an er c risi own resi stor connected

bet ween t he connbage fpi the arwtharhdevjes; esd of the first and the second

transi stors. 10. t and- al one ry card 0 ising: a urality of pins
for connecti onacsiféfi% %%Wmctgrdrg{g?toy Ryeacs %@n[%geﬁ'ﬁﬂf%gp%ﬁ{)@fw%lé%d; a
menory dewoltggedor the &oNEEPuyhp; Svhekeir the déreddhynethatiias co@pRgdssi ng:  an array of
menory cells; control circuitry to read, wite and erase the nenory cells;
address circuitry t8detsetian Rinahda sunpRia tae felestiogdin epnngeiehle tasan ‘H’ﬁé‘?

connections;  13jon@Naddthe5iPly ¥iRlchAtR BT ah SxBAV SR gl cdthSditht, Welchage t han
an internal supply voltage Tor the nenory device; and a detection nechanism

to detect a pr egnaldadicitingnvlethes tnede thoimtsore sspplovaage byaeexterodlicagpofent t he
vol t age punp, v(yhenr eg? t{h% d(%tngcti 8n {rechani sm conprises: a detection pin and
a supply pin, ERIegEY L1 SR pI AHoNR%t abl e to an enable si gnal, and the
supply pin connectable to an external voltage conponent, the enable signal

i ndi cati ngl whet her to use the jnternal suppl ?% Vail tage or, an xternaﬁl
conmponent 1lconrddgtsdmorpcardof elapy 4e N {hesxiemat gomagentyis dyoifage PR ¢l ai m
10, wher ei g iidigtogxt ernal conponent is a voltage supply or an inductor.

12. 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, 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;

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.



12. A menory device conprising: an array of nmenory cells; control circuitry
to read, wite and erase the nenory cells; address 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
menory device; a pin out configuration Zgbstantially simlar to an industry
standard pin out configuration; and a tection circuit connected to a
connect pin of the nenory device, the connect pin being a no-connect pin in

the industjpy staRdanbrPhisviiss Gamf 120WhakindRe sdebndBiRfstor WAL ﬂh‘%‘ies i provide
the internal supply voltage to the voltage punp or to use ‘an external

conponent extgrnabrelidgdéo e vekegermyaip whanshy exiemnalapliagaoexchedsilag integeal punply,

wherein th,%ltgﬁecti on circuit conprises: a first n-type transistor gate
connected to the 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
pin, the slécong‘prPF%f‘ﬁ'ggéY%gm’d%’gW’ﬁ@gén external voltage to the voltage punp
when an exter nglpry@sdoOMdi S connected to the connect pin. 14 13. The
menory device of claim12, wherein the second transistor only passes the

ext ernal vol t agstand-alane megarygeunerhio tme@ﬁCQSBFEt@ﬁ@@rdﬁéﬁpmbﬂd?@ébﬂ@xceeds t he

| nernal SRRl aHEl RGN dfl (RPAARS. I8 AURLSThrBATRE! ST NG: & processor

and a stand-alone ne coup e’process re data provided by
the processor and aoapapvidemdadtcallt;o t he processor, the nmenory conpri sing:
an array of nenory cel .cantro i rcui t%%ato read, wite and erase the

| §; I ,
menory cells; add)r/e§§ntﬁqﬁtcgfﬁlw>tp'feﬁ‘il“gftﬁﬁn ?eetggr‘?ﬂ’c‘?%?egltsbrovi ded on address

i nput 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 connected to at least one connect pin that is a no connect pin

in an industry standard pin out configuration to detect a presence of an external component to
supply a voltage for the voltage pump, wherein the detection mechanism 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;

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.

15.  The system of claim 14, wherein the second transistor only passes the external

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

16.  The system of claim 14, and further comprising:
a pull down resistor connected between the connect pin and the gates of the first and

the second transistors,



connections; an internal voltage punp to provide a higher voltage than an
internal supply voltage for the nenory device; and a detection nechani sm
connected to at | east one connect pin that is a no connect pin in an

i ndustry standard pin out configuration to detect a presence of an external
conponent to supply a voltage for the xgl tage punp, wherein the detection
mechani sm conprises: a first n-type transistor gate connected to the connect
pin, the first transistor passing the internal supply voltage to the

vol tage pynp WASHARsiRX sRkdIRl conlikiage 1s connected to the connect pin; a
second p-type transistor” gate connected to the connect pin, the second
transi st or pasgipmgessar;@rder nal voltage to the vol tage punp when an external
voltage is con ed to the conne in. 15..The system.qf ,cl aim 14,
wherein the seggﬁga'taggﬁéqeg%oa 8%urﬂl%/dct%§1£e e(s)ce%%oé toe%? léer&r%% pro‘\’/@?c{gyg °to the

vol t age pyrewbeind therendedatato thioploagorethe detsory bempridiseg:nal supply vol t age.
16. The systemof claim 14, and further conprising: a pull down resistor
connect ed bet ween tﬁ'éaré%}h?féﬁ?mwr?e 1d the gates of the first and the second
transistors. 15 17:ofrd ERABEY td13ad WitE Md SRR MGty &1I8F ocessor; and a
stand-al one nenory coupled to the processor to store ‘data provided by the
processor and to pr address ceanitry tolatdheaddrestctigrabs provided oeadsiress duwpr i si ng:  an
array of menor o %ui - control circuitry to read, wite and erase the nenory
cells; address Circuitty to latch address signals provided on address input
connections; an inten mdrnalololtagepuprpio pravidy ONighke valtiigeghar anviateeay sugphan an

i nternal suppl vol tage for the nenoyy device; and a detection nechani sm
connected to atoliResder BrECBOR ‘E:"tlcebli?f{that is a no connect pin in an

i ndustr yt St andageteBlidh MbdhakRmf dodhdcaldi 199t et RS Edtne@ pil HAEH &R0 RbnRt Skt er nal
conmponen (0]
w in an industry standard pin out configuration to detect a presence of an external component to

supply a voltage for the voltage pump, wherein the detection mechanism comprises:
a detection pin and a supply pin, 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.

18.  The system of claim 17, wherein the external component is a voltage supply or an

inductor.

19. 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,



supply a voltage for the voltage punp, wherein the detection nmechani sm
conprises: a detection pin and a supply pin, the detection pin connectable
to an enable signal, and the supply pin connectable to an external voltage
conponent, the enable signal indicating whether to use the internal supply
vol tage or an external conmponent conne éed to the second supply pin. 18.
The system of claim 17, wherein the external conponent is a voltage supply
or an inductor. 19. A stand-alone nenory device, conprising: an array of
Menory CelghdtheGO&YnH %m?écﬁ&% it cBniRtabRAH an WkieinB] ROGCISY, B56petNEHEBIEBMY] cel | s;
address circuitry to latch address signals provided on address i nput
connect i oPYmpARingene phiath pbihe gytermali npltage cpmprictieand the griemabinductase t han an
internal supply voltage for the nenory 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 simlar to an

i ndustry standard pin out configuration, the first connection pin
connectable to an external voltage conponent, 16 and the second connection
pin connectable to an external inductor, to operate the internal punp using
one or both of the external voltage conponent and the external inductor.





