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[ 1 ARCH TECTURE FOR A UNI VERSAL SERI AL BUS- BASED PC
FLASH DI SK Fiel d and Background of the invention The
present invention is related to sem conductor nenory
devices, and in particular to erasable and

progr ammabl e nonvol atil e nenory nodul es which are
connected to a host platformusing the USB PC Bus.
Erasabl e and programmabl e non-vol atil e nenory nodul es,
hereinafter referred to as flash nenory or flash
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cannot be written to an area of miemory within the flash device in which data has
previously been written, unless the area is first erased. A software management
system, such as that disclosed in U.S. Patent No. 5,404, 485 filed on March 5, 1993,
which is incorporated as if fully set forth herem is required to manage these functions.

of the flash memory device.

Curr;ntly, these flash memory devices have a second limitation, which is that
they must be either attached statically to the host platform, or attached and detached
dynamically using the PCMCIA [Personal Computer Memory Card Intemational
Association] interface. Both implementations have drawbacks, mcludmg difficulty of

use and high cost.

A more useful implementation would follow the USB standard, as described in




Associ ation] interface. Both inplenmentations have
drawbacks, including difficulty of wuse and high cost.
A nore useful inplenentation would foll ow the USB
standard, as described in 2 the USB Specification
Version 1.1 which is incorporated as if fully set
forth herein. The USE standard offers a smaller form
factor and greater ease of use for the end user,

while I owering the cost of the inplenentation. This
standard is specified to be an industry wde standard

pro onpani es such_as Conpaq Conputer
3@? Qgﬁ’ gﬁf” "é’f’ yérsep 1-1 whioh dieromeratdd as i fidbyrsetdortisherein.

ext élThSIUSB staddr&ITeRG safalid? ifdr@ Ghcttr Snd
Tel ephony Int?e ration G&égeﬁegg%%%r%md“w

and ;‘}F pibak ?Y‘V of S5 ireemsniaen. imétaeqarftxémeaﬁmp bian

wer éndupipi-widd stmﬂmdepfdnfo&dw CondfafiBi duBICisWolp Tnf’éoxﬁ for USB
of PC (personal conputer)

st apdar d
per :tg’ Sresprs ei‘brgsr?g %‘%}& a?cg'\?(fel:% §grve @%Eﬁ?ﬂs’@? to the %@Tﬁléﬁecture
r at @dthagocupon Qdgfue Tdeptiorniatedrition (STUYARY dondufer, bRl - t i e
dat gyoq) R’F Mﬁ# and conpressed video- This

Qe opTeind: o

st anda protocol flexibility for
m xed- mokhe clitsorwhiceusapgiddao defina dkafchitafet BSHOONS QRN

nmes devi ce technol og
i ol st b Gkl o] R R el st sopvort o
- i nt BERSESE 1aish R tetldMbdssrondying Gl shppett ferraditimt dath, mnad didid, i

t hecddﬁﬁ’es is'sahtafdSE0 0 xi or mixed-
cabl i hg) gar&]lgmgﬂlgchl ng conhg%r?%& Q&sﬂﬁcﬁ?gﬁjat qu m?ﬂ‘e t he

det JP9HOngys df“ﬁga@lff‘éﬁcﬂ“ ryyaghronpysausseeiog, integvation di coguntodisy

t er davitatecifiofogy Q{dqirdﬁsiﬂn A :?ﬂanﬁﬁrﬁ mtérﬁ‘@e l%pg?lu %rﬁégranyf {n%uagy

t he %31% QattG\adﬁ pheral devices

sel FYGFRH PIFYT 4 %HEEWHMWn@amen@M

f u reblingraad httachmg ﬁhnemil‘s, subihitAR B{ﬁﬁé @etazl‘s BEmS Eiéd&@éj filnctions,

her a i.ces to am ca

at t au:}%ﬁ‘éﬁa\J na "’r“é’“sc Srﬁfs"gt?g fpmdbe cpd §§?§ Té??f‘&‘b‘ﬁ%f‘?‘mffiébr?

ac dsriphierad) dfm;:est dresetfSentifymp,chad shppart siesisatic hﬁﬁbnbgyofmﬁﬁﬁs to

S € R terconnecti o

devi c egre aFﬁlgﬁ éﬂﬁl&%gg%&‘?g% 33 sz pﬁf‘?&"”"ﬁ“é"%q’e dynam:cally

i ntedrkinedes-epnfipyabihe rranner in which USB devices are

connect gd c tform
ysteth coRfih t@@%ﬁhé@éﬁe Véd Qand%rla dsde Fcrxil%?cﬁaar

The associ ated functions conponent s f‘?}e
. buSCRRBotefigs arsari B iptgropmmection i iEtdevioes and the [USBdiste e n

USBlatfeia TECESBMkrdoheefAT th@n@inb Ok Which USB devices are

connected to, and communicate with, the host platform. The associated functions and

- components include the bus topology, which is the connection model between USB
devices and the host platform.

The USB physical interconnection has a tiered star topology. A hub is at the
center of each star. Each wire segment is a point-to-point connection between the host
platfonn and a hub or function, or a hub connected to another hub or function. |

In terms of a capability stack, the USB tasks which are performed at each layei'
in the system include a data flow model and a schedule. A data flow model is the
manner in which data moves in the system over the USB between data producers and

data consumers. A schedule determines access to the interconnection, which is




The USB physical interconnection has a tiered star
topology. A hub is at the center of each star. Each
Wi re segnent is a point-to-point connection between
the host platformand a hub or function, or a hub
connected to another hub or function. In terns of a
capability stack, the USB tasks which are perforned at
each layer in the systeminclude a data flow node
and a schedule. A data flow nodel is the nmanner in
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to provi de access
stream pipes. At the hardware level, this prevents situations in which buffers

experience underrun or overrun, by using a NAK handshake to throttle the data rate.
With the NAK handshake, a transaction _is retried when bus time is available. The
flow control mechanism permits the construction of flexible schediles which
accommodate concurrent servicing of a heterogeneous mix of stream pipes. Thus,
multiple stream pipes can be serviced at different intervals with packets of different
sizes.

The USB standard, as described, has three main types of packets, including
token packets, data packets and handshake packets. An example of each type of




configuration, status, and control information for the
devi ce. The transaction schedule for the USB standard
permts flow control for sone stream pipes. At the
hardware | evel, this prevents situations in which
buffers experience underrun or overrun, by using a
NAK handshake to throttle the data rate. Wth the NAK
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Background art Figure 3 shows a background art USB handshake packet 28,
‘which features only a PID (packet identification) field 30. Handshgke packets 28 are

used to report the status of a data transaction and can retwmn values indicating

successful reception of data, command acceptance or rejection, flow control, and halt
conditions. Only transaction types which support flow control can return handshake
packets 28. Handshake packets 28 are always returned in the handshake phase ofa
transaction and may be returned, instead of data packets 20, in the data phase of a
transaction.

These three different types of packets are exchanged during farious phases of

the transaction which includes a USB device. A schematic block diagram of the




subsequent data packets As shown in background art
Figure 2, a background art USB data packet 20 al so
features a PID (packet identification) field 22 for
identifying the type of data packet. Data packet 20
al so features a data field 24 for optionally
containing data, and a CRC field 26 for containing
the checksum as previously described. Background art
Figure 3 shows a background art USB handshake packet
28, which features only a PLD (packet identification)
field 30. Handshake packets 28 are used to report the
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containing one or more flash memory modules, which would enable the flash memory
device to connect to a bus defined according to the USB speciﬁcat{on and thereby to
form part of a USB system on a host platform. For example, U.S. Pateni No.
5,799,168 does not teach or suggest such an implementation for the flash device. As
mentioned previously, such an architecture would be particularly useful for a number
of reasons, including low cost, eaée of use and transparency to the end user.

There is thus a need for, and it would be useful to have, an architecture for
defining and describing a flash memory device which is compatible with a USB
system and which follows the USB specification, such that the flash memory device

could sit on a USB-defined bus and communicate with the host platform through this




produces nost of the data over the USH bus. The USB
specification does not define the relationship between
different entities in USB abstract device 32, '
however. Rather, the USB specification describes only
the requirenents for the packets, and for the

el ectrical and physical connection between USB
abstract device 32 and the bus. Therefore the
connections and relationships shown in background art
Figure 4 are only one exanpl g of an inplenentation
which fulfills the requirenents of the USD
spef¥ication. Thus, any specific device for
fulfilling the USD specification nust have a

spegi.fical |y defined , and descri bed architecture.
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FIG. 13 is a schematic block diagram of a flash erase request packet; and

FIG. 14 is a schematic block diagram of a flash erase status packet.

Summm of the Invention
' The present invention is of a ﬂasﬁ memory device, containing one or more
flash modules, i\n which the flash memory is mapped to the address space of an ASIC
or a controller which has a USB-defined electrical interface and a USB-defined logical
interface. This controller/ASIC (hereinafter termed a “controller”) supports the USB
functionality according to the USB standard, thereby supporting enumeration onto the
USB bus, as well as data rgception and transmission over USB pipes to and from USB
endpoints. This controller also supports the functionality and control of the flash

memory device, as well as the processing of command and data packets from the host




device; FIG 5 is a schematic block diagramof a
systemwi th a flash USB device functionality
according to the present invention; FIG 6 is a
schemati ¢ bl ock di agram of the USB Fl ash disk; FIG 7
is a schematic block diagramof a flash identification
request packet; FIG 8 is a schematic bl ock di agram
of a flash identification status packet; FIG 9 is a
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and palmtop computational devices, and any other computational device which can be
connected to a network. Hereinafter, the term “Windows™ includes but is not
limited to Windows95™, Windows 3.x™ in which “x” is an integer such as “1”,
Windows NT™, Windows98™, Windows CE™ and any upgraded versions of these

operating systems by Microsoft Inc. (Seattle, Washington, USA).

Detailed Description of the Invention
The present invention is of a flash memory device, containing one or more

flash modules, in which the flash memory is mapped to the address space of an ASIC
or a controller which has a USB-defined electrical interface and a USB-defined logical
interface. This controller/ASIC (hereinafter termed a “controlier”} supports the USB

functionality according to the USB standard, thereby supporting enumeration onto the




connecting to the USB-defined bus and for sending

packets on, and for receiving packets from the

USB- defi ned bus; and (c) a USB controller for
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through a USB host connector 50, while USB flash device 46 connects to USB cable
48 through a USB flash device connector 52. Host platform 44 features a USB host
controller 534 for controlling and managing all USB transfers on the USB bus.
USB flash device 46 features a USB flash device controller 56 for controiling
the other components of USB flash device 46 and for providing an interface for USB
~ flash device 46 to the USB bus, USB flash device connector 52 and at least one flash
memory module 58. Flash memory module 58 is preferably an array of flash memory

modules 58 in which the data is stored.

Whenever USB flash device 46 becomes connected to host platform 44, a
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In order for USB flash device 46 to notify host platform 44 on the result and

status for different operations requested by host platform 44, USB flash device 46
transmits status packels using the “status end point”. According to this procedure,
host platform 44 checks (pols) for status packets and USB flash device 46 returns
either an empty packet if no packets for new status messages are present, or
alternatively returns the status packet itself,

A more detailed structure of the functional components of USB flash device
46 is shown in Figure 6. USB flash device 46 includes the physical and electrical

interface defined for the USB standzird, shown here as USB flash device connector 52




standard USB enunerati on process takes place. In this
process host platform 44 configures USB flash device
46 and the node of comunication with USB fl ash

device 46. Although there are many different nethods
for configuring USB flash device 46, for the purposes
of clarity only and without intending to be limting,
the present invention is explained in greater detail
below with regard to a nethod in which host platform
44 issues conmands and requedts to USB flash device 46
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the logical address space to the physical address space. Host platform 44 (not shown)
relates to a linear address space of logical addresses, while USB flash device 46
contains at least one, and preferably a plurality of, flash modules 58, each of which
has a physical address space. Thus, a translation must be performed between the
logical address space of host platform 44 (not shown) and physical address space or
spaces of USB flash device 46. There are many ways to implement such a translation
which are suitable for the present invention. One example of a suitable

implementation of an address translation method is described with regard to U.S.




A nore detailed structure of the functional conponents
of USB flash device 46 is shown in Figure 6. USB

flash device 46 includes the physical and el ectrical
interface defined for the USB standard, shown here as
USB fl ash device connector 52 10 and a connector
interface 64. USB fl ash device connector 52 receives
the electrical signals from USB cable 48 which

carries electrical signals fromhost controller (not
shown). These signals are then passed through
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sh O\R/Br)ln addmon MTD 78 optionally contains an identification routine for recognizing
the proper type of flash memory device for which MTD 78 was designed, so that the
controller can determine which MTD should be activated upon interacting.with a
particular flash memory device array. In addition, an identification routine should be
abie to detect the size of the array of flash memory devices, including the number of
g flash memory devices within the array, and various features of the flash array
geometry, such as interleaving and bus width. This information later enables host

 platform 44 platform to determine the address space and size of the storage media.




relates to a |linear address space of |ogica

addresses, while USB flash device 46 contains at

| east one, and preferably a plurality of, flash
nodul es 58, each of which has a physical address
space. Thus, a translation nust be perforned between
the | ogical address space of host platform 44 (not
shown) and physical address space or spaces of USB
flash device 46. There are many ways to inplenment such
a translation which are suitable forthe present
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The USB controller also negotiates with the flash modules and determines the
size and manufacturing type of these modules. The controller then builds an
identification structure holding this information, as well as the translation table and
logical address space,

After the USB host controller identifies the USB flash device, the host

platform often uploads a USB client driver. The driver issues an identification request




A Menory Technol ogy Driver, or MID 78 typically
contains routines to read, wite and erase the flash
menory device controlled by the controller operating
MID 78. In addition, MID 78 optionally contains an
i.dentification routine for recognizing the proper
type of flash nenory device for which MID 78 was

desi gned, so that the controller can determ ne which
MID shoul d be activated upon interacting. with a
particular flash nenory devicd array. In addition, an
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field 94 with the logical address to be wntten, a LEN field 96 with the iength to be
written; and a DATA field 98 which contains the actual data to write. The packet
- extractor extracts the operational code from write data packet 90 and transfers this
_ code to the application command interpreter. The logical address is transferred to the
address resolve module which translates this logical address to a physical address on
: one,of the flash modules. The data handler optionally calculates error correction and
detection mechanisms if employed by the USB flash device. Once all of the flash

memory rmodules are ready, a “write” command is sent to the flash module or modules




The operation of the exenplary device and system
according to the present invention is as follows.
When the USB flash device is first connected to the
host platform the USB host controller assigns an
address to the USB flash device on the USB bus, and
‘al so assigns resources as described in the USB
specification. The USB flash device actually asks the
host platformto assign these resources, and nust
inform the host platformhow nuch of these resources
are n ede Thus, e USB flash disk can optionally
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command was issued, or if an error occurred, the flash controller sends a

signal to the host platform to indicate that a new status packet must be read. The host
platform issues a read request and receives a “read status™ packét 110 as shown in
Figure 12. Read status packet 110 contains the address of the read data in ADDR
field 108, as well as the length of the read data in a LEN field 112 and the data itself
in a data field 114, Read status packet 110 also features the status word, according to
which the operation was completed, in a status field 116. The read operation can be
completed with many different status situations such as success, fail, error detected,

invalid address, invalid length and so forth.

When the host platform needs to erase an erase unit in the flash device, the




transmtted, instructing the USB controller as to the
identity of the device end point to which the data
packet should be transmtted. Upon successf ul
reception of the packet, the USB controller issues a
USB ACK packet as described in the USB specification.
~Once the device drivers in the host platformreceive
this status packet, the drivers can start issuing
read and wite commands to the USB flash device with
the application commands. Wien a wite request is
senﬁlﬁpng dat a packet with the operation code for
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t he data ddress us whi ch connects the flash nodul es
to the USB device controller. Once the operation is
conpl ete and a status packet is returned to the MID
the result of the operation is transnmtted to the
host controller and passed to the device driver in
the host platform When the. fl.ash controller finishes
the witing process, the controller signals to the
host platformthat the status of the USB flash nmenory
devi ce has changed, by - sending a "wite status"packet
100, as shown in Figure 10. In place of data field 98,
wite status packet 100 contains a status field 102.
The host platformreads the status




packets fromthe flash menmory device, and fromwite
status packet 100, the host platformretrieves
i nformati on on the conpletion status of the wite
command by reading status field 102. In this exanple,
the flash nenory device repggts ADDR field 94 and LEN
field 96 in order for the host platformto have a
Clreference to the specific conmand related to status
-——packet 100. As shown in Figure 11, a "read request”
-pack 04 contajns erat.i on faor t a
L Lo R i e bt e oA G Ak Geh memory
(hwmﬂﬁéce deS|red | ocation fromwhich the flash
contrortereshoul d read in an ADDR field 108. Upon
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the flash controller sends a signal to the host
whicp|aaleh caritsoout Nl dfatads hithbrias pesaldsdt ddast Sn ek @lenmtiShodut: (58) in
read. The host platformissues a read request and
accordencei withssagl Ubkedafingt packets, clraraétatized i) tleag saill @wmiroller (56) comprises a
Figure 12. Read status packet 110 contains the address
compfndtiterpietst (2 Hwitieh i pdapiBDR intfrpest w¢ad) € writsscomalahdsaereivirkas operation
length of the read data in a LEN field 112 and the ]
codecpxiragtep tiomy peceivied, UBrigfingd idpta parkety 00, H3 aves sad USB pamieeter (F2) into
10 also features the status word, according to which
read e actigns Tepseidadeqstmg flash agmoryoduie (3-us fiel d 116.
The read operation can be conpleted with many
different status situations such as success, fai
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In an erase and theé I cal ress

contr@Nlé3 $65), Whdhtehak Ehlﬁnooﬁ%nédd%rg pét%%nedldﬁ&PdlﬁgQG Sl AdaRssS4@4, 188).
request, the flash controller translates the |ogical
address to a physical erase unit address on one of the
physi cal address spaces of the flash nodul es, and

3. . 1 STHEBSB flagh MRERryCRIBBEE) decordiieto Mbih b vaelein, FREd edndbddd is a write
Process generally takes nore tine then a read or wite

- comand @ SWiting data (98) to said at least one flash memory module (58) and said address (94} is a

logical address for writing said data (98), said address resolver module {74) resolves said logical

address (94) to a physical address of said at least one flash memory module (58).

4, The USB flash memory device (46) according to claim 2, wherein, if said command is a read
command for reading data (114) from said at least one flash memory module (58) and said address
(108) is a logical address for reading said data (114), said address resolver module (74) resolves said

logical address (108) to a physical address of said at least one flash memory module (58).




When this erase process is finished, the controller
notifies the host platfoma now status packet is
ready to transmt. The controller then transmts an
-erase status" packet 124, as shown in Figure 14.
Erase status packet 124 conj.ains the address of the
erased unit in ADDR fieId 122, thereby providing the
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ppreciate ove descriptions
serve as exanples, and that many
Onehgher enbog&%g%fs are possible within the spirit and
the scope of the present invention. 16 Clains 1. A
USB flash nenory device (46) for connecting to a
6. USBne ek ned nkusryd@le thaictrdsdto BRIDS, Yorth6lQ¥insRire46)
conprising: (a) at |least one flash nenory nDduIe (58);
(b)hHa seanmeadian7d) 3a)redehvle safl RKRISBIE ADNEGH Ofr sattiafpl Bfs packets
for connection to a USB-defined bus and for sending
(100ahid)) copompning NgatddSBsaikbitileastcbn flask etemotyoncainiel (8) exidini tb said packets
USB- defined bus (48); and (c) a USB controller (56) |
(90, WHid.ch interfaces with a host (44) over said USB
connector (52) which at |east carries out one of
reads and wites to said at | east one flash nenory
nodul e é in accordance with said USB-defined
7 pacdkeVst e araetdpyisedo)iarrording o saime: fehtrcompising 56)
co rises a onmand, i nter %é (72). which is adapted
rft @FIB?”@tte ﬁ%’é‘@y a4‘?der\/\M Preiiers et ETiFetpraend and physical
extracte ei ved.USB-defi ned
addfasgré SR SR B et w5 ?{@aﬁr OIS CORSAL P SBfmand to said
ﬂnm agreread and wite actions for said at | east one
Ff % nenory nodule (58). 2. The USB flash nenory
device (46) according to claim1, further conpri sing:
(d) an address resolver nodule (74) for receiving said

8. Pagkese G2 vrri'egl%)y' deﬁ@gmgﬁccdrﬁﬁé)t!o\éhﬁ&“ cla@Rdr l%sis'@ﬁeréu? fhe device 46)
- 108) contained i'n sai d packets (90, 104), sal

Cmmgg&@eggggméaﬁmmﬁggm bei ng sent to said USB controller
(56), such that sald bl ock commands are perfornmed

according to said addresses (94, 108). 3. The USB
flash nenory device (46) according to claim 2,
9. Wh&helUsB flagh nsedtiot) deoid@rEidpladcarding W d¢ldi 8, abarem bkl 8@ice (46) is formed
witing data (98) to said at |east one flash nenory
as anmpierdl een{cs@e witd sai d address (94) is a | ogica
address for witing said data (98), said address
resol ver nodule (74) resolves said | ogica

10. The USB flash memory device (46) according to claim 8 or claim 9, wherein said device (46)

acts as a dynamically attachable/detachable non-volatile storage device for said host (44).

11. The USB flash memory device (46) according to any of claims 1 to 10, wherein said USB
controlier (56) further comprises:

(1) a USB interface (68) which supports 2 USB protocol; and




address (94) to a physical address of said at |east
one flash nenory nodule (58). .4. The USB fl ash nenory
devi ce (46) according to claim2, wherein, if said
conmand is a read command for reading data (114) from
said at | east one flash nmemgyy nodule (58) and said
address (108) is a logical address for reading said

dat.a (114), .sai d ress resaol ver le.(74) resalves
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oot o0 00 108 b0 (BRI i Clth ol fig 10 e s
memglg,rn#olagfg (RPNpr ising: (e) a data handler (76) for
pérformng an error detection and correction routine
for said at | east one flash nenory nodule (58). 6.
The USB fl ash nenory device (46) according to claimb5,
12. T UThO'EOBB GRS evide kI6) Acdobdiipd aBRBHLIGMs (1 76)11,f WHerein said USB
recei ving said packets (90, 104) and for sending
contrSlla@ {163 is palieedngd af AGble idiktedangier ni ng a status of said
at least one flash nenory nodule (58) according to
said packets (90, 104). 7. The USB flash nenory
devi ce (46) according to claim®6, further conpri sing:
13. (g YheUskeflash pemenytdaatedds) achordingrto anypbelaifig§ to §2; wherein said controller
receiving a wite command and physical address of
(56) fghey camprissast one flash nenory nodul e (58), and for
performn wite conmmand to said physica
a

id
dt&'deB-d Pg$%§ﬂ8§émﬁﬁﬁgﬁaﬁenory devi ce (46) according

to,, f clai tq 7, wWh in the devi 46

cofiprsBefndiompamtdiedihnnect or (52). 9. The Use
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woygmit. 10. The USB flash nenory device (46) according

'to claim8 or claim9, wherein said device (46) acts
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(i) a USB interface (68) which supports a USB
protocol; and 18 (ii) a functionally separate flash

14. MeTRY YSB fliskmieaos; detlde (462 icciriling o dnflof ERIBLISto 98] Wherein said device
commands received as said packets (90, 104) over said

- (46) WiSBdes dopivelcth Phys(cdl2ddiesst tdndcibn betsednatid dadt (H4ntnd st leasn enc flash
flash

memory module (58).

15. The USB flash memory device (46) according to any of claims 1 to 14, wherein said USB

. controller (56) intetprets write commands after extracting data (98) to be written from said packets (90).

16.. The USB f{lash memory device (46} according to any of claims 1 to 15, wherein said USB-bus
is connected to said host (44) and wherein said host {(44) provides commands to said USB controller .

{56) using a proprietary protocol.




menory nodul e (58). 12. The USB flash nenory device
(46) according to any of clains | to 11, wherein said
USB controller (56) is inplenmented as a single
integrated circuit. 13. The USB flash nenory device
(46) according to any of clggns 1 to 12, wherein said
controller (56) further conprises: (i) a USB-defined

| il
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packet (90); and (iv) an address resol ver
(56) adand Addr@plotoadls| ate a | ogi cal address (94) from said
wite request packet (90) into a physical address on
one or nore of said at |east one flash nenory nodul e
(58). .14. The USB flash nenory device (46) according
18. t 0 TaeWSBf flash amarwryl dévee X34) astredieg o s of dams deto (74 ©6)mprising an
provi des | ogical to physical address translation
addrgpe/tlato bws ©2) Wtehronrecting 43id 4B eairellea(56) @k taidoatdeds] @wiflash memory
menory nodule (58). 15. The USB flash nenory device
modflagP). according to any of claims 1 to 14, wherein said
USB . controller (56) intetprets wite conmmands after
extracting data (98) to be witten from said packets
( he USB fl ash nenory devi (46). accordi ng
19, { o M U8t Bemigy 1o 18 SoqmER e ore & oSt tsd§ whegel? said USB
contrBﬁ)eé' tnggdoct:%trgrsrr%lﬁn d%au:{' g%sa%t(o&eﬁ nnq%vggf{ngﬁlql &@)I to c%glé‘l}me at@ast one
ﬁmnﬁﬁkﬁ%fﬁsﬂﬂﬂﬂﬁ %&%§¥ protocol. 19 17. The USB fl ash
nmenory eV|ce accordlng to any of clainms | to 15,
wherein said USB-bus is connected to said host (44)
and wherein said host (44) provides commands to said
20. USBLh& BB madhl fémork aice gfﬁﬁ) Q&oﬁm%tt@@f;ﬁ{ fo, RULGHEAGRH -at I8¢ one feature
The USB flash nenory device (46) according to any of
compk@iaBel to 17, conprising an address/data bus (62)
interconnecting said USB controller (56) and said at
| east one flash nenory nodule (58). 19. The USB fl ash
menory device (46) according to any of clainms 1 to 18,
21. Wh&heUPB dlashcndo®B/ devion (46D hdcending 56 §lainelfodr ichaing 20, witefeinssaidcht least
at | east one flash nenory nodule (58) to determ ne at
one fpapag compriees afrapufepteingfype.he fl ash nodul e geonetry.

- 22..  The USB flash memory device (46) according to claim 21, wherein said USB controller (56)
uses said determined type to determine a Memory Technology Driver, MTD, (78) to use for said flash

memory (58).

23. . The USB flash memory device (46) according to any of claims 19 to 22, wherein said

controller {56) notifies said host (44) that it is ready afier said negotiation.

24, The USB flash memory device (46) according to claim 19, wherein said at least one feature’

comprises a size and a manufacturing type.




20. The USB flash nenory device (46) according to
claim19, wherein said at |east one feature conprises
a size. 21. The USB flash nmenory device (46) according
to claim19 or claim?20, wherein said at |east one
feature conprises a manufaciyring type. 22. The USB
flash nenory device (46) according to claim 21,

e |d USB gontr | er n
25. {8 Ve R e SRR s PG EPFUR P BFGRned e and
7 (58). 23. The USB
tﬁE%F%&ﬁ ‘%%%ﬁ gﬁﬁggﬂfﬂ%?%§%¥%§ H% to any of clains 19
to 22, wherein said controller (56) notifies said host
(44) that it is ready after said negotiation. .24. The

26. USHnhE _U@ﬁ magﬁeﬂ&ﬁo\ﬁi’ g8k €45) Qéc@r)dm%ci@ olhig 15 wﬁ&elﬁ (%1 ﬂfBﬂ Qontroller (56)
wherein said at 1east one feature conprises a size and

genepatddBAUrAEThibhitdME dhY PR 2ddRss spRe. The USB fl ash nmenory
devi ce (46) according to claim 24, wherein said
determ ned size and type are used to generate a
transl ation table and address space. 26. The USB fl ash

27. mefibe YSH dwharempdGleviec@ 6y atandjng to agy efickin®3, to A evhetein sgid icehtroller
USB controller (56) generates said translation table

(56} dnstidescd pluraliiF pEeup eqpble signdd TinesTRQ fySHachingsth arphadityyof flash memory
devi ce (46) according to any of clains 1 to 26,

modylprdp®i n said controller (56) includes a plurality of
chip enable signal lines (60) for attaching to a
plurality of flash nenory nodules (58). 28. The USB

o @?Uﬁ%ﬁ]&eﬂi%%ﬁc%é%sw i ‘s@?of%@:n%t?tytagﬂ e g et
56
2 lsr#ae%* L i e oo bR g i SRR R R URe (46)

according to claim28, wherein said conblned
physical /logical interface (66) is part of said

29, CORYL Cﬂ‘éBe rﬂagh5 memoéodevr-gl@ e(4k'j5§cct)ld htonﬁgﬂ]{ ¥3, d @Kér&ﬁ §a416 ltombmed

according to any of ai s 9, wherei'n sald

hyslcB1ASSicaPRRid WPﬂst%&gﬂéh&f 8) conprises a
p’“ﬁ urgmlty oF%%Fm ne&bry nndéfés (58). 31. The USB

flash nenory deV|ce of any of clains 1 to 30, wherein
said USB controller further conprises: (i) a
30. f umaé USB dhshi et &0Re et pdeedink Qo 585G cMBnsSlab A9, patlett Sid at least -
such that if one of said packets is a USB token
one fhalc kehory s@ailde @ 8rvotnpiixesd plimiitg bf ek manérg motulsgb8). t oken
packet; and
31. The USB flash memory device of any of claims 1 to 30, wherein said USB controller further
comprises:
(i) a functional interface adapted to receive said packets, such that if one of said packets is a
“USB token packet, said functional interface acts on said token packet; and
(i1) a packet extractor serially connected after said functional interface and adapted to receive

said packets, said packets extractor extracting at least said commands from said packets;

wherein said device is dynamically attachable/detachable.

.32, The USB flash memory device (46) of any of ¢laims 1 to 31, further comprising:




(ii1) a packet extractor serially connected after said
functional interface and adapted to receive said
packets, said packets extractor extracting at |east
said commands from sai d packets; wherein said device
i s dynam cal |y attachabl e/ dgjachable. 32. The USB
flash nenory device (46) of any of clains 1 to 31,

L :J g@%aagnsg%rg@g% prr](gfiidinz 1aalé§el§j u i I@llol‘lﬁl(a na tk}? 211d connactor (52);
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further conprises: ans (70) for extracting flash
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via said connector (52); and (ii) nmeans (72, 74, 78)

said E&hec€@(¥25;@hd | Ng sai d flash nenory nmeans |n response to

' said commands. 33. The USB flash nenory device (46) of
anyii)aicass (24, 18, 78) fofcoditolliRGHA fhshinfgiory(18Rand B 8d3onkdid sai®&nmands.
for providing an USB interface functionality to said
connector (52); and wherein said controller (56)
further conprises: (i) a command extractor (70)

33. opdhalby Bash egriyrdadite (#6)ad nyrvé Alaimy | codtpenmdsising:om sai d
packet s é?O 104) received via said connector (52);
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controlling _said flash nenory neans in response to

and wherdn RideRadteyer (56) forther comprises:

(i) a command extractor (70) operative to extract flash memory commands from said packets
(90, 104) received via said connector (52); and
(ii) a memory technology driver (78) operative to conirolling said flash memory means in

response to said commands,




