STORAGE DEVI CE W TH EXPANDABLE SOLI D- STATE MEMORY CAPACI TY FI ELD 5The
present disclosure relates generally to a storage device wth an expandabl e
solid-state nenory capacity, and nore particularly, but not by limtation,
to a circuit that includes a controller to determ ne nenory storage

| ocati ons between an expandabl e solid-state nenory, such as a flash nenory
with at | east one flash nenory expansion slot, and a di sc storage nedi a.
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15 FIG. 2 is a block diagram of a particular illustrative embodiment of a system
including a memory controller with an expandable solid-state memory and having access
to a disc storage media;

FIG. 3 is a flow diagram of a particular illustrative embodiment of a method of
adapting to an expanded a solid-state memory capacity via the memory controller circuit;

20 and

FIG. 4 is a flow diagram of a particular illustrative embodiment of a method of
selectively writing data to at least one of a solid-state memory and a disc storage media.
DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
Hybrid storage devices are data storage devices that include two different data

25  storage media. In a particular example, the hybrid storage device can have a disc storage
media and a solid-state storage media. In another particular embodiment, the hybrid
storage device can include a first solid-state memory device and a second solid-state
memory device that have different memory characteristics. For example, the first solid-
state memory device may consume less power than the second solid-state memory device.

30  In another example, the first solid-state memory device may be faster than the second
solid-state memory. In yet another example, the first solid-state memory device may have

less storage capacity than the second solid-state memory device.



30 In another exanple, the first solid-state nenory device may be faster
than the second solid-state nenory. In yet another exanple, the first
solid-state nenory device may have | ess storage capacity than the second
solid-state nenory device. -2- Some hybrid storage devices have the
non-vol atile solid-state nenory designed into their printed circuit boards,
whi ch provide no opportunity to increa2e the size of the non-volatile
solid-state nenory wi thout replacing the entire storage device. Sone
systens utilize hard disc data storage and have the non-volatile nenory
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host system an secon n ace Ccou
to store data received from the host either at the data storage device or at a solid-state

memory. Further, the printed circuit board can be used within a system that includes a
conventional data storage device (such as a disc drive storage system) to provide hybrid
20  data storage device functionality and benefits. By providing expansion slots on the printed
circuit board, the non-volatile solid-state memory capacity can be increased without
replacing the storage device. Further, the logic of the printed circuit board is adapted to
dynamically adjust to utilize available non-volatile solid-state memory devices.
In a particular illustrative embodiment, a circuit device is disclosed that includes a
25 first interface to a high speed data bus of a host system and a second interface coupled to a
data storage device. The circuit device further includes a solid-state storage device having
at least one expansion slot to receive at least one additional solid-state memory device to
expand a memory capacity of the solid-state storage device. The circuit device also
includes a control circuit adapted to receive data from the host system via the first
30 interface and to selectively write the received data to one of the data storage device and

the solid-state storage device.



data storage device. The circuit device further includes a solid-state
storage device having at | east one expansion slot to receive at | east one
additional solid-state nenory device to expand a nenory capacity of the
solid-state storage device. The circuit device also includes a contro
circuit adapted to receive data fromthe host systemvia the first 30
interface and to selectively wite the3received data to one of the data
storage device and the solid-state storage device. -3- FIG 1is a
bl ock diagramof a particular illustrative enbodi nent. of system 100
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coupled to the host bus interface 114 and to the solid-state memory 108. The controller

20 110is also coupled to a storage device interface 116, which is coupled to the disc storage
media 106. In a particular embodiment, the storage device interface 116 can be a serial
advanced technology attachment (SATA) interface to transfer data between the disc
storage media 106 and the memory control circuit 102. In another particular embodiment,
the storage device interface 116 can be a universal serial bus (USB) interface. In other

25  implementations, different data transfer interfaces can also be used.

The solid-state memory 108 includes expansion slots, such as a first expansion slot

118, a second expansion slot 120, and an n-th expansion slot 122, which slots are adapted
to receive solid-state memory devices to expand the data storage capacity of the solid-state
memory 108. While only three expansion slots 118, 120, and 122 are shown, it should be

30  understood that the solid-state memory 108 can include any number of expansion slots to

provide increased storage capacity. The controller 110 is adapted to dynamically adjust to



The solid-state nmenory 108 includes expansion slots, such as a first
expansi on slot 118, a second expansion slot 120, and an n-th expansi on sl ot
122, which slots are adapted to receive solid-state nmenory devices to
expand the data storage capacity of the solid-state nenory 108. Wiile only
t hree expansion slots 118, 120, and 122 are shown, it should be 30

under stood that the solid-state menory4408 can include any number of
expansion slots to provide increased storage capacity. The controller 110
is adapted .to dynamically adjust to -4- available penpry at. the
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Is a block diagramof a particular illustrative enbodi nent of a system 200
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FIG. 2 is a block diagram of a particular illustrative embodiment of a system 200
including data storage device 202 with a memory controller 218, an expandable solid-state
memory (such as a data flash) 234, a disc storage media 256. The hybrid storage device
202 includes both disc storage media (one or more discs 256) and solid-state storage

20 media, such as a flash memory device (data flash 234, flash firmware 238, etc.). The
hybrid storage device 202 is adapted to communicate with a host system 204. In a
particular embodiment, the host system 204 can be a computer, a processor, a personal
digital assistant (PDA), another electronic device, or any combination thereof. In a
particular example, the hybrid storage device 202 can communicate with the host system

25 204 via a serial Advanced Technology Attachment (SATA) interface, a universal serial
bus (USB) interface, another type of communication interface, or any combination thereof.
In another particular example, the hybrid storage device 202 can be a stand-alone device
that is adapted to communicate with the host system 204 via a network, such as via a
network cable using a networking protocol.

30 The hybrid storage device 202 includes recording subsystem circuitry 206 and a

head-disc assembly 208. The recording subsystem circuitry 206 includes storage device



20 nedia, such as a flash nenory device (data flash 234, flash firmware
238, etc.). The hybrid storage device 202 is adapted to conmunicate with a
host system 204. In a particul ar enbodi ment, the host system 204 can be a
conputer, a processor, a personal digital assistant (PDA), another

el ectroni c device, or any conbination thereof In a particular exanple, the
hybrid storage device 202 can communicaie with the host system 25 204 via a
serial Advanced Technol ogy Attachnment (SATA) interface, a universal serial
bus (USB) interface, another type. of communjcation interface, or any
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The disc-head assembly control circuitry 220 includes the servo circuit 222 and
20 includes a spindle circuit 224 that is coupled to a spindle motor 258 to control the rotation
of the one or more discs 256. The hybrid storage device 202 also includes an auxiliary
power device 228 that is coupled to voltage regulator circuitry 226 of the disc-head
assembly control circuitry 220 and that is adapted to operate as a power source when
power to the hybrid storage device 202 is lost. In a particular embodiment, the auxiliary
25  power device 228 can be a capacitor or a battery that is adapted to supply power to the
hybrid storage device 202 under certain operating conditions. In a particular example, the
auxiliary power device 228 can provide a power supply to the recording subsystem
assembly 206 and to the disc-head assembly 208 to record data to the one or more discs
256 when power is turned off. Further, the auxiliary power device 228 may supply power
30  to the recording subsystem assembly 206 to record data to the data flash 234 when power

is turned off.



20i ncl udes a spindle circuit 224 that is coupled to a spindle notor 258 to
control the rotation of the one or nore discs 256. The hybrid storage

devi ce 202 al so includes an auxiliary power device 228 that is coupled to
voltage regulator circuitry 226 of the disc-head assenbly control circuitry
220 and that is adapted to operate as a power source when power to the
hybrid storage device 202 is lost. In-@-particul ar embodi ment, the

auxi liary 25 power device 228 can be a capacitor or a battery that is

dapted t ) to t hybri d st I 2 d i
gpgfafingoczgﬁf %Hﬁgﬁﬁhhegﬁﬁ%f??%@%é?”é%ﬁ#gﬁéPgéﬁ g§ﬂ§gﬁ§ggvg%%ﬁg$’323ice
228 can pUMhidea oHPX&ETsSMBHBIXl (MZﬁ&ﬁ?a?%Zﬁ&ﬁM?&%ﬁ%ﬁ%&&),ZOG and

to the disc-head assenbly 208°to record e one or nore di'Scs 256
when powether miemory 240, @k inyFcorhbieatiornt thereafixinl d partycypavembodeuent cthe Zigmmaze suppl y
power 30 .the recordjng subsystem enply .206.to record data t.0 the data
P aoh 2083 inorshbs o the CoRipLatspreor 21 Bam 1s WZPll OrG R SRPASA Ry r 1
storage ge¥dr$ c%it QetebiitiSlopitendRicBohd AN Menory 234, a dynanic random
access nenory ( 236, firmvare 238 (such as a flash nenory), other

mermory 240, odn apgrticolabembediment, bheer datyf flash memeryt234 dncindesone or more flashhe
firmvare 238 is C Lble t he control processor 218 d,i s adapted to
Store.t hERRpiER SR 2T el Sr et Rl ¢4 rRRREEE PS o i h Rl ons 242,
I n a par gecbésab egm¢ A btoralgB SapskRit} of IR At RA¥R Myendotd 2B NC sl gStigwer or nore
flash expansion slots 260 that are adapted to receive a_respective one or

nore fl| asmbagimany tieoneadners fasiexnnsion slots 200gnayyee dwpsihle ylagpenings dat a
fl : ' i ment : :
expandi oadLtafebonde iy A8icht otindie ATRGH IR SolEat)f B fichuttin

the one aienidry defitérsintoakp stdsdge dsvist Q03 to2dPahdtheriaey storageltdpacitpbdf the dsta
menory devices into the storage device 202 to expand the data st_orgsgf
capaci t y flgsh mgmogs 3. fHugther, thgennirobprecessor 2 19 adanied todpad e cxpasioasint 218

i s adapt . j } J ogi c 242
(1 om ¢ he iy ot BecERAREA T WIEHIRN YrhRARF DA ERicuIng DO

capaci t y eigdnehistin nlengirg c2gh2ity detdpticaniogie| 242 tol dieamticalhedgdece slepresente b

addi tional _fla nmory devi.ces coupled to the fl.ash e nsjion slaots 260.
The ddnt Ad ltlﬁ?%g@gwr%m&wéceaaamle@q He pturrnagsipy slok "6 pREolay i | abl o
storage oRRaskLEY 18RI RS & @ﬁ%‘fﬁ% g\g{dsﬁ 1) tﬁ@&@aifaﬁle%ﬁorh% a&ﬂﬁarﬂftot he data

flash menory 234 (utilizingt ed aval |l abl e data storage capacity)
or the ongegivelppwatedlatct® azmst dne of theadatd fladhanereoty@3idretlizing the dstestedr nor e
di'scs 25§1V;§1ﬁlgleb(ﬁtar seigrlagg ggpa‘c’:\{t;[')hor%he one or more discs 256.

In a particular embodiment, the one or more discs 256 can be replaced with a

20  second solid-state memory that has a different performance characteristic from the data
flash memory 234. In a particular example, the data flash memory 234 may be faster
and/or consume less power than the second solid-state memory, while the second solid-
state memory can have a larger storage capacity than the data flash memory 234.

In a particular embodiment, once the control processor 218 loads and executes the

25  expansion slot memory capacity detection logic 242, the control processor 218 can
determine an available memory capacity associated with the data flash memory 234 and its
associated flash expansion slots 260. The control processor 218 can then utilize available
data storage capacity of the data flash memory 234 and the one or more discs 256 to
selectively store data received from the host system 204 to one of the data flash memory

30 234 or the one or more discs 256. In a particular embodiment, a power savings algorithm

may be executed by the control processor 218 to write data to the data flash memory 234



20 second solid-state nenory that has a different performance
characteristic fromthe data flash nenory 234. In a particular exanple, the
data flash nmenory 234 may be faster and/or consune | ess power than the
second solid-state nmenory, while the second solid-state nmenory can have a

| arger storage capacity than the data flash nenory 234. In a particular
enbodi nent, once the control processor-7218 | oads and executes the 25
expansion sl ot nmenory capacity detection logic 242, the control processor
218 can determ ne an avail abl e nenory capacity associated with the data
flash neideyapavailahle nower aply ish Rajtery pesyer supRibs banoshespartEgBr The control
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fall below an activjty . threshold. |In.another particul ar di ment he
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reaches a thr d, and.then the control. nrocessor 218 n_flu t he
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a parti cexphdinglausslid atate meoBPEpaEiny via thedmeRbRosbnebllexdirntl] g 392, 50hdrd- st at e
menory capacity via the menory controller circuit. At 302, a non-

15voltat | Velatlsisold-stat memeRbrilcultiis pigvider shas inpludes @t leagtone gxpangios siat | east

one ex pag&ip?&l t%lrgéeive a non-volatile solid-state memory device. In a particular embodiment,

the non-volatile solid-state memory circuit can be external to or incorporated within a
storage device, such as a disc drive system. In an example where the non-volatile solid-
state memory circuit is included within a disc drive device, the disc drive device may

20  include at least one opening corresponding to the at least one expansion slot of the non-
volatile solid-state memory circuit sized to receive a solid-state memory device. Ina
particular embodiment, the solid-state memory device can be a flash memory device.

Continuing to 304, at least one non-volatile solid-state memory device is detected

by logic of the non-volatile solid-state memory circuit, which at least one non-volatile

25  solid-state memory device is associated with the at least one expansion slot. In a
particular embodiment, the non-volatile solid-state memory circuit can include a built-in
solid-state memory and one or more expansion slots to expand the total data storage
capacity of the non-volatile solid-state memory circuit via the addition of solid-state
memory devices. Advancing to 306, an available memory capacity parameter associated

30  with the non-volatile solid-state memory circuit is dynamically adjusted by the logic based

on the detection of the non-volatile solid-state memory device associated with the at least



adapted to receive a non-volatile solid-state nenory device. In a
particul ar enbodi nent, the non-volatile solid-state nenory circuit can be
external to or incorporated within a storage device, such as a disc drive
system In an exanple where the non-volatile solid- state nenory circuit is
i ncluded within a disc drive device, the disc drive device may 20 include
at | east one opening corresponding to -Bhe at | east one expansion slot of
the non- volatile solid-state nenory circuit sized to receive a solid-state
menory device. In a particular enbodi nent, the so)id-st t? nennrx devi ce

can be aORf aRnHgRsiol Rogeeding tosV8; daip igelestivrly writien viathe Iogigtomideast ati | e
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particul ar ,epbqdi nent,, the non-vol atile solid-stat nory circuit can
i ncl ude SPWIHZHoR Alegrihmytogdats an wytwraﬁéisawr?@?tgﬁ%wéﬁ@%h slots to

expang t iR} dirclilodeSlier @ 8aGaRAE iobi&aﬁi)nst. hheNOgic Ch BHeh leRectd thd vititat e

menory circuit via the addition of solid-state nenory devices. Advancing to
306, an aperatienslin thesrov grdentoawiite\datacto dnedies stage viediacaf tBOdME dhve $pstem.

non-vol atj |l e soljd-state ry circuit is dynamcally adjusted by the
| ogi ¢ ba anﬁﬁ’qdﬁgn%‘@%@%?ﬁ%ﬁpof the non-vol atile solid-state nenory device

associ ated W FGIPR 2flow BAgtam ofa ﬁﬁﬁ@dﬁ{iﬂ’lﬁﬁ‘tﬁt% eflbRHimdri OF £ aétHM Jfo 308,
data is selectively witten via the logic to at |east one of the

non- vol as¢lkesiveb writing date tovatrieasy ors ofcasalidvitatey menome aed, adise bloeagewmstias space
a0, 035 5L Ao B RS e BT S kG AT BB,
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operatio rs]ts.el"ce r;lrgr(ralorly(.) I (2:1 p%?tirz:u'iarr] %Ir;lbgéi(rar(l:elﬁﬁhé rrrll(gm\é)wr; éo%trol circuit includes a non-
volatile memory circuit having a first data storage capacity and includes at least one
expansion slot to receive at least one additional solid-state memory device. By inserting at
15  least one additional solid-state memory device into the at least one expansion slot, the
memory control circuit can be adjusted to have a second data storage capacity that is
greater than the first data storage capacity. Continuing to 404, a state of the host system is
determined using the memory control circuit. In a particular embodiment, the state of the
host system can be determined based on read/write access activity at the memory control
20 circuit. Proceeding to 406, the received data is selectively stored at one of the data storage
device and the expandable, non-volatile, solid-state memory via the memory control
circuit based on the determined state of the host system. The method terminates at 408.
In conjunction with the systems and methods described with respect to FIGS. 1-4
above, a control circuit is disclosed that is adapted to selectively direct data to one of an
25  expandable solid-state storage media and a second data storage device. The control circuit
can include the expandable solid-state storage media and can include slots or connectors
adapted to receive additional solid-state memory devices. The expandable solid-state
storage media and the additional solid-state memory devices can be flash memory devices
or other solid-state memory devices, depending on the particular implementation. The
30 second data storage device can be a disc storage media, a second solid-state memory

device, or any combination thereof. In a particular embodiment, the second solid-state



operations in the new order to wite data to the disc storage nedia of the
disc drive system The nethod term nates at 310. FIG 4 is a flow
diagram of a particular illustrative enbodi nent of a nmethod of selectively
witing data to at | east one of a solid-state nenory and a di sc storage
media. 10 At 402, data is received at a nenory control circuit coupled

bet ween a host system and data storage9device, the menory control circuit
havi ng an expandabl e, non-volatile, solid-state nmenory. In a particular

enbodi nent, the menory conty. circuit includes a nopvolatile nenory
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which the appended claims are expressed. For example, the particular elements may vary

depending on the particular application for the memory control circuit and the data storage
system while maintaining substantially the same functionality without departing from the
20  scope and spirit of the present invention. In addition, although the preferred embodiment
described herein is directed to an expandable non-volatile solid-state memory system for
use in connection with a second memory device, it will be appreciated by those skilled in
the art that the teachings of the present invention can be applied to data storage devices
that include multiple available non-volatile memories including at least one expandable

25  solid-state memory, without departing from the scope and spirit of the present invention.



can be coupled to a data bus of the host systemand to an interface of the
data storage device. In this instance, the control circuit can be externa
to the data storage device. In 5another enbodiment, the control circuit can
be incorporated into a hybrid data storage device that includes a
solid-state nenory with at | east one-®xpansion slot to expand a nmenory
capacity of the solid-state nenory. By allow ng for expansion of the data
storage capacity of the solid-state nenory via insertion of solid-state

menory dgﬁi&igﬁgﬂg@%igﬁiéable expansion slots with the data storage device,
t he over gé—capacity can be enhanced w thout having to replace
the data storage device. It is to be understood that even though numerous
characteristigs .and advant ages of various enbodi nents of the invention have
been set fort%‘Fﬁmﬂﬁ@V¥BF%ﬁu?ﬂﬂgdescription, together with details of the
StTuct ur & fiafiGntbi A th QhisH spéBd Ly BusIPLRlIBHenOf the invention, this
disclosure is illustrative only, and changes nmay be nmade in detail,

15especi abtopnil ntenfacesonpled tea first detastomagt devicangenment of parts within the

principles of the present i.nvention to fhe full extent indicated by the
D ond ben oSG BB REhEe hrsr el Sitd e SOHER AN SRhe ar o
expressed. Foinchiaiidt@east i AXPhnhdiSitélae toSb@IRIHt JealBOhe\seEndkRERREIOTY on t he

particular application for the nmenory control circuit and the data storage
syst em whi | e fefegtosdgsimeflignbadanti al |y the sane functionality without

departin [ h 0.scope. a irit of th resent invention. In
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with a second nenory device, it will be appreciated by those skilled in the
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IS: 1. Acircyit device conprising: a first interface to a high speed data
bus of a host ogghgtﬁéﬁ]data storagg) dev?ce agnd the solid-state storage device. g P

2. The circuit device of claim 1, wherein the data storage device comprises a hard
disc drive. |
3. The circuit device of claim 1, wherein the control circuit is included within the

data storage device.

4. The circuit device of claim 1, wherein the control circuit is adapted to determine
a power mode associated with the host system and to selectively write the data to one
of the first solid-state data storage medium and the first data storage medium based on

the determined power mode.

5. The circuit device of claim 4, wherein the control circuit writes the received
data to the solid-state data storage device when the host system is operating on battery

power according to the determined power mode.

6. The circuit device of claim 1, wherein the control circuit selectively writes

portions of the received data to the solid-state data storage device and to the first data



a second interface coupled to a first data storage device; a solid-state
storage device including a first solid-state data storage nedi um and

i ncluding at | east one expansion slot to receive at |east one second
solid-state data storage nedium and a control circuit having | ogi c adapted
to dynamcally detect the at |east ong-second solid-state data storage
medi um and dynam cal ly adjust an avail able nenory paraneter associated with
the solid-state data storage device responsive to detection of the at | east

one second solid-state data storage nediumand to selectively wite data
r ecei vedSPragRTIEYiEe, Nsrein o drepotion qfifee reemved aie EROFGRERISTSABRENof ¢ ho 11 1 ot
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device o alm wherein t ata storage device conprises a hard disc
drive. gortidhef thereagivteddinta is evritfendd terfirdt, davdsormperdéies.control circuit is
included within the data storage device. 4. The circuit device of claiml,
wherein the control circuit is adapted to determ ne a power node associ ated
Wi th t he7host Asyshgadenvind dompsigingct i vely write the data to one of the first
solid-state data stqorage nedium and the first data storage nmedi um based on
the det eMMNERCHENFehBRhost systerke circuit device of claim4, wherein the

control mﬁh{&u&&sﬁﬂé&ﬁe&i@&. received data to the solid-state data storage
devi ce en the host systemis operating on battery power according to the

det er m nasbljubstete dadeorageddevideconiprisinigta fitstviotid-stdte dataistordge métburmiand t he
control circujt .sel gcti vely wi.tes Porti ons ?f t he reced;%\éga datg to the
solid-state datan&tt ?%%m‘o%m%%ﬂa_ gty #i'fast ORFAEEONGTGP AL B cee,
wherein a firghrapOhtedfiftn Ri‘pr{)bﬁe’éﬁ%ﬁb%‘é@tg@@él@d-&tﬁﬁrsﬁ‘o“r%@cZa_pBéi?f;lLAﬁ&‘t Iy accessed

data that is stored at the solid-state data storage nedia, ‘and wherein a
second porti omcaftrdl hecwmthaiingsblidestate nemary tietectiandogicadaptedto dat a st or age

Systom a first dataegien GatRihe I B thiE R G i Bhate Gevi co
conprising a firstmegiubfaril Bn8mial19 a8fusl AL TSIt HEnRRY parameter

associated with the solid-state data storage device responsive to

detection of the at least one second solid-state data storage medium and

to communicate with the host system via the interface to selectively

store data to at least one of the solid-state storage device and the first

data storage medium.

8. The storage device of claim 7, further comprising a housing including at least
one opening associated with the at least one expansion slot to receive the at least one

second solid-state data storage medium.

9. The storage device of claim 7, wherein the control circuit includes logic to
selectively determine a data storage location associated with one of the solid-state data
storage device and the first data storage medium according to a storage device

performance parameter.

10. The storage device of claim 9, wherein the control circuit stores frequently
accessed data at the solid-state data storage device to reduce access time for the
frequently access data relative to retrieval times associated with the first data storage

medium.



havi ng at | east one expansion slot to receive at |east one second
solid-state data storage nediumto provide an expandabl e solid-state
storage capacity; and a control circuit having solid-state nenory detection
| ogi ¢ adapted to dynam cally detect the at | east one second solid-state
data storage nedi um and dynam cal |y agdj-ust an avail abl e nenory paraneter
associated with the solid-state data storage device responsive to detection
of the at | east one second solid-state data storage nediumand to

comruni ¢ {e with the host systemvia the interface to selectjvely store

data to at- | &8¢ siBrge grvienel daim §-wheaein the lidiatedyip sloragsdlerite ¥ i rst data
Storage pefhidio ag&im;f Srab S ARPHIANE fBeDthe EbRdTfrcuil T LNET COMPTSing a

housi ng 1 ncluding at [ east one opening associated wth the at |east one
expansion slot to receive the at | east one second solid-state data storage

medi um . T I - FGE O L. LNt r LIcuit

i ncl udesl%q'ogi J(i:‘ﬁ? %&%é?gg‘fl?%é{@g@e?’e@nﬁ (!r;ll{ept%e %}gpgitgktgfagggnﬁ%%f ?%Rﬁ%ié;ssoci at ed
wi t h onea birdtdi®e &Dlei d- st ate data storage device and the first data storage
medi um according to a storage device performance paraneter. 10. The
storage device of claim9, wherein the control circuit stores frequently
accessedizlat aA&ystbﬂa;o&@dsﬁlg_state data storage device to reduce access tine
for the frequently access data relative to retrieval tinmes associated with
the firstheminfedasi age nedium - 12 - 11. The storage device of claim7,

wherein e -dat torage device is attached to a printed
circuit %@gsrtggt{aﬁ%trgéeﬁ%?dd%géﬁfcﬁe control circuit. 12. The storage device of

cl ai m 7, a wieatogy torttid cirtuistoupdddao sheicdpintertade und caupied oake firshdstd di sc dri ve.
13. A systemconprising: a host interface; a first data storage nedium and
a menory cont $e1age Mediing. thesMesy sQNtioh eIr¢{dIOmRTISEIE ace and coupl ed to the

first data storage, gR-4a%e dhﬁestéfﬁﬁ)édiﬁ&%ﬁ@' circuit conprising: a
solid-state data storage nedi um an
at least one expansion slot to receive at least one second solid-state data
storage medium to expand a storage capacity of the memory
control circuit;
the memory control circuit having control logic adapted to dynamically detect
an additional storage capacity associated with the at least one second solid-state data
storage medium and dynamically adjust an available memory parameter associated
with the solid-state data storage medium responsive to detection of the at least one
second solid-state data storage medium and to selectively store data received from the

host interface to one of the first data storage medium and the solid-state data storage

medium.

14, The system of claim 13, wherein the memory control circuit selectively stores
first data to the first data storage medium and second data to the solid-state data storage
medium according to one of a data block size, a data access frequency, and an

operating mode of the first data storage medium.

15.  The system of claim 13, wherein the memory control circuit selectively stores
received data to the solid-state data storage medium and flushes data from the solid-
state data storage medium to the first data storage medium when the solid-state memory

device capacity exceeds a threshold.



at | east one expansion slot to receive at | east one second solid-state data
storage nediumto expand a storage capacity of the nmenory control circuit;
the nenory control circuit having control |ogic adapted to dynamically
detect an additional storage capacity associated with the at |east one
second solid-state data storage nediumand dynam cally adjust an avail able
menory paraneter associated with the solid-state data storage nedi um
responsive to detection of the at | east one second solid-state data storage
medi um apd to._sel ectively store datg received fromthe host .interface to
one of tH: fif qsyamofgct%fraf;% et it eamememeoatsp] QL SORMECAIS b g e

medi um 5 dAcestBieyia Y ARMREd ROR IR it coffiflifibaled Win MRIBAYdALYbFagL Circuit
selectively stores fiTst data to the first data storage nedi um and second
dat a t o mhdiugovia d-sragealedmeantstfaceage nedi um accordi ng to one of a data

bl ock size, a data access frequency, and an operating node of the first
data storage nedium 15. The system of claim 13, wherein the nenory

cont rol Ei.r cuThe sateacodf olaihy 13 twiteesn thecelitd-athtdddtastomgt heediuoh cadmptisdse dat a
storage nedium and flushes data fromthe solid-state data_storage mediumto
the fi rsﬁep%lae@%%g@eﬁa PARTO K 3 S RoR P My fraddtonglapaci ty
exceeds fadhth&RR9 ddvices tolekpand the -sto}_z{%ic%gacéi@mf%e Slidlsttd data WAIRI N the
menory control circuit COfT‘ﬁLlnl cates th a"processor via a high speed host
bus and medimomi cates with the first data storage nedi umvia a storage
device interface. 17. The systemof claim 13, wherein the solid-state data
st orage nedi um conprises a flash nenory device and wherein the at | east one
expansion slot allows for additional flash nenory devices to expand the
storage capacity of the solid-state data storage nedi um





