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SOLI D STATE DI SK. DRIVE EMULATI ON 5 BACKGROUND OF THE INVENTICN Thi s
applicatibn is a continuation-in-part of application serial no. 07/365, 147
fos a Hand Held Conputer filed June 12, 1989, and assigned to the sane
assignee as 10 ‘the present invention. This invention relates tQ a system
and nethod for enabling solid state cogputer nenory ggg?c3§7€% as RAM
cards, ROMs and EPROM s) to be accessé&d as though they were a magnetic
disk in a disk drlve attached to the computer. 15 Magneti c

di sks, such as "floppy" disks and "hard" disks, have beconme the standard
long term storage nedia in the conputer industry Conventi onal magnetic

di sk drives, however, are large and heavy relative to- other fornms of

per manent dat a st or age. e[ e t f in 20 which use of
a magnetic disk to sto&ﬂwgﬁmm q’lgabl e. One exanple
of s®ich a situation is in a portable hand held conmputer, such as descri bed

in application serial no. é&%&éuﬁﬁy f d 1989, the disclosure
of which is incorporated herein be rg e?ggcgﬁvggr%g¥he hand hel d conput er

di scl osed as the pRHE aRPLigrkionis & qonkingationninTParxkeLRAM car ds
and ROM i g Iia-} At idn AR ] Ondli SOF/ 368, XH B ESY o/ FardrHelbd scohputee .

"ndust 1y e A 15750208 ARSI (HR DR P 5 4 iy, Fhg na
dat 30wi | [thee patesent dinvenkion: | Mfmmimgmlaxesstommsuemn a disk

drive in a‘iﬂ""ﬂéﬂlﬁﬁ ﬁibi{ﬁ‘g]%‘g%ﬁ E‘étate-”w‘:?m {rﬁﬁofpra@vfea@ut er to

use a- stor a%e um Ot er t netl one ‘of _two choi ces

hust be RS AN \Faxds ¢ ROKH 1and @R ) é't,‘! l?%ea‘E‘F%ﬁ@%dl%Smenory
storage maMbugn they( Rbefmkae ndgnétierdiEi vin sa: @ixle dietienntbosiedtoot he

the computer.

15 Magnetic disks, such as "floppy" disks and "hargd"
disks, have become the standard long term storage media in
the computer industry. Conventional magnetic disk drives,
however, are large and heavy relative toiother_forms of
permanent data storage. There are therefore situations in

20 which use of a magnetic disk to store computer data would be
undesirable. . One example of such a'situation is in a
portable hand held computer, such as described in

| application serial no. 07/365,147, filed June 12, 1989, the
disclosure of which is incorporated herein be reference.
/25 The hand held computer disclosed as the preferred embodiment
in that application uses RAM cards and ROM in place of
magnetic disks and disk drives for data storage.

_ SUMMARY OP THE INVENTION _
30 | Because magnetic disks are the industry standard,
much computer software has been written assuming that data

will be stored on and retrieved from a magnetic disk mounted
in a disk drive in communication with the ‘computer. . Thus,

in order for a computer to use a- storage medium other than a

3s magnetic disk, one of two choices must be made: - (1) rewrite

the software to reflect the change in memory storage medium,

.or (2) make the alternative storage medium appear to the



2 software to be a magnetlc di sk nmounted in_a di s‘k: dri‘ve in cbrmum ca'tlon

with the conputer. This invention provides a systen1for enabllng an R
alternative data storage nediumto appear to conputer software as a "
magnetic di sk nounted in a disk drive. In accordance with the present
invention therefore there is provided a disk drive enulation systemfor a
_conputer. conprising solid state menory h&ving an on state -and :an off state

and specifiabl e data addresses ‘and an I nput / out put. systen1for i.nt erfaci ng

bet ween conput er hardware and co oftware, the in ut system

conpri si nGWRWAS ofP R PRINELLS| ﬁ(};s hBoygied s‘tratae ‘ﬁ’eﬁ% é: ES late a .
nmagnet i C icinifoled ©lon nwit i tkedeconputelre emul atlon means conprising nmeans. -,
for receiving a softyare disk service re St o cei pt

of a software disk %ﬁ c’enY%ﬁﬁtgF PSPvﬁﬁcLe;%kl ng- Ecer f&? &géés;‘g égqég’t '
request umtliternetiececlaeal sbopage maélbmemm@nﬁeﬁled-of¢¢mmaterrreans for- .
det er m ni aﬁ o §5K RBLALE A HLP S &k E¥ByE TBRRS |
responswregﬁf't J'Ié/g’%eérnlﬁn%l%@%gaﬁs % rea q?rom]t' e solid state menory .

in responsCqardaneadvityuthe, P¥ﬂ§eﬁ§ah§vﬁé‘lt1%cﬁ herefRredthgreeids for

transl ati rtﬂ:&zi@eﬂd\@é | §i sl S&radéréﬁﬁlaﬁianaswﬂéh sor ea NEOMpYtaddress;
nmeans for seekljfsg a (;; {:| ed address, and neans for t{ansfgrr gt_(%at a
fromthe SSIMRF %ﬁﬁ BEE HECRGFY W RRY IS I (T BRYY | 28

firmare naeEtse ras@ospeuﬁfiableeddeaeaddmesg;easm faom mnputﬁgutputhe sol i d

state nenDrstemr€§PoﬂE€e#Pa@1M6 LSt&EQ@eﬁbgﬁQ§%£fﬁH§a$£¥ “WohE! B %mguter

I ncl udi ng ans for trans a nmagne address . 1nto a so state .~
menor y addmfslsr{amarfshé oinB'e‘eKbugptlé syspen ambrigiing semahatieanmepsys. O/

transferri {ﬁ& %ﬁ@esaﬁiawaéstgaﬁbmrwecd mté Oz t&gAELiE . atlatla

menory, an rreans preventing operation_of said readi ng neans and said
witing migntgd &nc%r%}%lﬁl SR1¥e . t hBer SBY \?gd-%dﬂ%%‘isuﬂ ‘F‘PrFE&Bpr“e@'lnsa

subsequemfdﬁxwaasl¢ahg a software ‘disk service request, means

responsive to recelpt ‘of & software dlsk serv1ce request for

blocklng recelpt of a’ subsequent request until the recelved o
request has been completed, firmWare'means for determining

the type of software disk’ serv1ce request, flrmware means
jrespon51ve to the determlnlng means ‘for readlng from the-_

solid state memory 1n response to a read request, the means

for readlng 1nc1ud1ng means for translatlng a magnetlc dlsk
address 1nto a SOlld state memory address, means for seeklng

to a spec1f1ed address,_and means for transferrlng data from -
the solld state memory to the software requestlng serv1ce,. -“'\—i.
and flrmware means respon51ve to the determlnlng means for ' '
- writing to the" solld state memory in response to a write

request, the means for wrltlng 1nc1ud1ng means for

translatlng a magnetlc dlSk address 1nto a SOlld state memory
“address, means for seeklng to a spec1f1ed address, and means |
 for transferrlng data from the software maklng the request to

the SOlld state memory, and means for preventlng operatlon off
;sald readlng means and sald wrltlng means after completlon of

the received request unt11 recelpt of a subsequent request'by

sald rece1v1ng means, whereby software wrltten for use w1th
magnetlc dlSk memory may be used in a computer hav1ng solid

state memory 1n piace of . magnetlc disk memory.
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sai d recei vi ng nmeans, V\/nereby software written for"se w th -magnetlc di sk
menory nmay be used in a conputer havi ng solid state menory 1n place”of
naghetlc di sk nenory. - - -3- BRI EF DESCRI PTI ON- OF THE DRAW NGS Fi gure 1
is a block diagram of a conputer using the disk egufation systemof this
invention. Figure 2 is a block di agramof a custom zed gate array according
to this invention. Figure 3 is a flew Chart showi ng the operation of the
disk drive emul ation system of this invention. DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT The preferred enbodi nent of this invention is used
with a hand hel d, portaBREEE‘oDﬁSCRrIP’ISTlmh GE THE DRAWEENGS di sclosed in the

pat ent appllcatlon Fsﬁgéred ;K0 a gé&’ pers £$u5§r §oﬁp§E@Qdd@(€§aéK%| s

processor capabl e OT°running s progr ams
speci al I@l@ﬂéselgnbdtsght gastem Plfg@:rhesl dnvenpiork d| agram of the major

component s of the egBEes. kY HIBRIC AMAN Sof cheyaBtohdzell Hafuenti on

w || be discussed hefe. In the preferred enbodi ment, the conputer'
|nternaJaﬁ%ﬂﬁr?CEBﬁ§F§ﬂst8ftPéﬁD&&MﬁQﬁ%ﬂ%fﬁi syst em ROM 66, and systeanAM
67. The use of rerdgabbe3RAN &5 farel b KkHRgi Bhel aperaticenmt i onal

di sk d th d ht of th Th bl

RV 65 CERE RSk oBF Exar vulaEtpRc v bl worpht Er BVBBbEPRaL fon. | Removabl o
RAM 65 i s preferably two Epson | nenory cards with-an 8 bit bus and 40-pin
card edge connepkfhsrepEAEacRIPTIoNTRE 1A LSHYFRRRES! ﬁhsgnmﬁwt to

mai ntain data for six or nore non aW|n on the mai n power

unit. Renovable RRMGBrﬁﬁ9r§§dn§H@qdﬁﬂtﬁfbfbr%n‘é}élw %ﬂvﬁﬁélepsﬁsoélﬁ%i of
depend'nﬁlﬂﬁtsnﬁand held, portable computer, such as the computer

dlsclosed in the patent ‘application referred to above. The
computer is a stand alone data processor capable of running
standard personal computer programs as well as specially
designed software. Figure 1 is a block diagram of the major
components of the computer. ‘Only the components relevant to
this invention will be discussed here.’ ' '
' In the preferred embodlment, the computer s
'ihternal'memory consists of removable RAM 65, system ROM 66,
and system RAM 67. The use of removable RAM 65 and system
ROM 66 in place of conventional disk drlves minimizes the
size and weight of the computer. B '
' The removable RAM 65 contains software spec1f1c to
the computer's application. Removable RAM 65 is preferably
two.Epson I memory cards with an 8 bit bus and 40-pin card
edge connectors. Each has a small battery associated with it
to maintain data for six or more months without drawing on
the main power unit. Removable RAM 65 may be made in
accordance with the disclosure of copeﬁdingipatent'
application serial no. d7/364,§22 entitled “Memory Card With



application serial no. 07/364,922 entitled "Menory _Card Wth Renoval
Tab" filed June 12, 1989, assigned to the sdme assignee as thé present
i nventi on and |ncorporated herein by reference. System ROM 66 stores the

v

basic operating system5 for the conputer. In the preferred enbodinent,_"

system ROM consi'sts of two 27COL0 type, ¢428k by 8 bit EPROM s, but mask ..
type ROM s nay be used instead. The basi ‘Uperatlng systen1|s preferably

Conpoter t Remtnans gt g vtk 3. Yol SRR EaReh ohoLFhe Aime, i 2.eon o

Operationsassdgmhe ammtheapresﬁntlinihnticnlamdeimcorpbrauednhehein by_:
conputer’ sy, Q¥%5 and the software programs running on the-conmputer. The
use of a sys em in.a conputer is well-known in the art. 1Int

referred 15  enbodi mteemrﬁﬁmmms ithe l@,qeiaea?aermiegr BYSSeBat i bl e

| nput /g2ut p!brS!:ﬁeE@ct%ﬁﬁeit J NErpfer 64 'ehibod Eeen€, deyﬁueaeaolmel oW.

cont rol | or SORREBHE & @%%@?mw%ﬁﬁ'é’ﬂ ¢ nie EPRplE" il BT

this inventype amt'lsohnam&emdadtnsteaﬂ. t rﬁxmshcdopératdngssmmcvl _

66 with tggs o £ _ ;-(?Eﬁhe two M5-DOS ROM s 66 are concat enat ed
by the BI 62 into on V|rtua“ di sk device..” The two RAM cards, .in-turn,

are treated as tvvo s% system BIQS dsia sef Rt Pragrapst buidt ingmy o es

thread | opehedicompiiterc that! erﬂsﬁi euie q&bﬁ M@i&i Cﬁoﬁﬂﬂevbi contyall e

RAHIEEREIEIE S Ro?féq%n orarationy tar, dhe Sompeker Eégﬁﬁif’%a;@gnégo'

Figure 2 s&ntcztaadmhsﬁween @mtcoﬂpt@a&m'srhmdme dndt thdasdftware: .

interface ﬁ?@drﬂmswyﬂnﬂiﬂangnltﬂ&”%d“buter. The use of a system BIOS
in a computer is well-known in the art. In t} referred

15 embodiment,_system BIOS 62 is a standard IBMtcompatible L__
Input/Output System consisting of two EPROM's modified as

discussed below. . System control chip 60 is a Chips and
_Technolcgies BZCIOO Super XT system controller. .
- _ Instructions encoded as firmware in the system E

20  BIOS. 62 of this invention control the interaction of the: RAM’li'

cards 65 and system ROM 66 vith the rest of the computer. ;:'”
The two MS-DOS non's 66 are concatenated by the BIOS 62 into g
. one virtual disk device. The tWo RAH cards, in turn, are ";;
treated. as two separate virtual disks._ Thus, the system o
25 emulates - three floppy disk drives.- The interaction of the
BIOS and the removable RAM 65 and system Ron 66 is discussed
'below. _ - : T
. As shown in Figure 1, RAH 65 and ROM 66 .
communicate with BIOS 62 through a customized gate array 58.'
30 Figure 2 shows a schematic layout of gate array 58. A
standard bus interface and internal decode block 70 o
communicates with system bus- 52. Connected to interface 70
are an-auxiliary keyboard block 72. ‘an: auxiliary memory
interface block 74; a miscellaneous input/output interface
35 block 76; an overlay processor interface block 78:'a )
' programmable chip select block 80; and an 1CD randomizer



comruni cates with systen1bus 52. Connected to interface 70 are an
auxiliary keyboard bl ock 72; an aUX|I|ary menory interface block 74; a

ni sc¢el | aneous I nput / out put |nterface 35 bl ock 76; an overlay processor
interface block 78; a progrannable chip select blrock 80; and an LCD

random zer cl ock block 82;: Only the auxiliary mepory interface block is
rel evant- here. Auxiliary nennry I nter bl ock 74 priovi des buffers and
control ports to-allow-access to rennv 1? RAM 5 65 and non-renovabl e
system R@iddk blockréace Ghlysthesaanrdaidrpapeshoryt dritarcace Ibrodék page

si ze and bus s wde, as is known in:the art.. The actual paging
occurs |r§%eé%i#| 3ﬁéaddress val ue generated by the RAM-RON drfver I n

the BICS, as dlscusbeﬂibéany/meﬁpry dntevface blogk 7dupntwides (i.e., the
two RAM m mﬁ%&ecoﬂer értgatobﬁliﬁﬁeiﬁﬁﬁs%t to Hdifovate Sﬂl‘?Ct a -

deV|ce driver gran1sets the appropriate bits in the

Auxi Pi ar ySvERA (NORTEEROYRP e Ysten: ROM Péﬁt' | Interfage) 74 if 13w
det er m naitawaard spﬂgeaeiﬁﬁéﬂfwaewand Ar sutnpage Aiwmﬂcﬁ a ‘diegh BHws Port

System off TELEAFT BB LECKRRn LbTsBE RrtT el R SRS, TO0,
1024k andcRurs intrespose mdaaloﬂdressevoy.yeemm% byl car ds
and ROM %A&E}ﬂoﬂodrwéftfﬂ' tﬂéshiobthﬁgdiﬂS:%bEBaﬂchﬁw | rsiery ,oﬂeadf and

sectors. ar ds and ROM s correspon S |n
Fol 1B nEMRFRHE devices (Ligyy; Kae Ewo RAMogards and the dug RON's)
ftoveriﬁytbe acceSsed at a time? To select a device, the HRM/ROM 64k

g driv%% RrogERm sets gge approprigg?'bi%%k in the éﬁtxiliaty 439 6
Memory Select’ Port. A Status Port is provided to allow
determinetion of storage card type and presence. A Page

15 Register Port is used to select the active 64k byte page in
the selected device. : :

The system of the preferred embodiment'supports
RAM cards sizes between 32k and 1024k and ROM's between 32k
~and 512k. The system converts the RAM cards and ROM's into

20 virtual disks having identifiable cylinders, heads and
-sectors. The RAM cards and ROM's correspond to disk layouts
in the following manner:

W, 32k 3 2 9. 5120
~ 25 64k 7 2 9 1024
128k 14 2 9 . 2048

256k - 28 2 -9 4096

512k 56 2 9 - 8192

2 18 - 16384

1024k l 56
30 _
The first sector of the zeroth track starts at

offset 200h 4n the first page (page 0). Each sector is 512
‘bytes long, and the sectors are mopped contiguously. The
starting address of the first sector is such that a sector
35 - never- wraps to onother page; eliminating any need to create
a flat address space. The'"leftover“ is the memory space on
 the RAM or ROM which will not make a complete cylinder.
" This memory space is not used. .
T . The BIOS must be  told certain basic information
" 40 . regarding the RAM card_or.pos,Rou. This information is
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The d1sk parameters for the ROM correspond to the 256k
column for the two' concatenated ROM'S. :

The computer of the preferred embodinent also has _T:

a provision for connection to an external disk drive (not.
shown). The BIos ‘must. therefore be able to- distinguish o
between a request for an external disk drive and a request ;_
for an. internal RAM_ card or us-bos ROM.:=
for an_ external drive, the sIos acts in a standard manner. to

If the request is:

If, however, the request is for MS-DOS

~or for. data or program steps stored on the RAM cards, the
BIOS. performs a specially-designed program seguence

- (referred to below as the "RAM/ROM driver“) which makes the
RAM cards and/or the Hs-Dos Rou's appear as floppy disks to

40°

the software making the reguest.

As shown schematically in



Read/ Wite gap | ength 00h OOh OCJn OOh '00h 0h Sector si ze |f 126
-- -1 -1 +-1 -1 -1 For mat gaplength 50 50 50 50 50
50skormat fill character OF6h OF6h OF6h. OF6h OF6h OF6h 25 Head
settle time Olh Oh dAh 0lh 0lh dh Mtor on delay (1/[err] Sec) 0
0O 0 O 0 O Maximum track 3 14 28 . 56 56 Data rate
5Ch 5h  5Ch - 50h 50h 5Ch 30 Fhel drsk parameters for the ROM

correspond, to the 2 k col ugm: for _t oncat en: ut er
of the pr%’f%‘?’?'edae gﬁ?@o"ﬁa@"ﬁ"ﬁ%o%ﬁ’& an wggng&sl% 5&’61
ext er nal reqlesk | i a(aaofokhous) The BI OGS nust therefore be able to

for g oo Rty (pEoS UERIVER pBRLNKLE’ 1Rkedribt] 3%?-%@,;6%9“

for an internal e request or an er nal
drive, tiisk aervice] meques‘éndard manner to access that deV| ce |If,

hﬁweyém the reque5i40l SBﬁfés'\@e%f 9heEOWhetharother quedsﬁ% gowr£d on
t he c é erfor esi.qne QQr am sequence
(referrecP iﬁ#{;vﬂagpi‘ﬁ ?ﬁwmngﬁﬁvggrﬁ/ﬁﬁ gn&?@@ ﬁg cards

and/ or t hextérn¥X®t d¥ive dppateachedf topthedsystem; mmaa'l. &t ng t he
request S | e for
a softmr@%%r%?geﬁ%‘gﬁég |§ngsa$ Pxé Dos EQaéé%%eecel ves sle%%%vare
i nterrupttQ:ﬁhefQWdlsﬂriﬁﬁw ce request. 5 2. BICS

det gpmi nes whet her jhe regueRd réqﬁeuaiahﬁrcal ntmomaghw-ws ROWM

“ht er nal RESTRE 9RRFLoL, L8 HTvel: £ the BNIRRRAELvEl & ¥BIoF . o
o/t he extPhimldriiver. tdkes different actiohs ﬂlepend:i.umton EHertyp&AM
card/NB—QQﬁég}@ice request:
a. Disk reset request--turn the RAM card systen
15 or ROM off;
b, Read, Write, or Verify request-—- _
o i. Power up the RAM card system or ROM.
ii. Check to make sure the slot for the
specified disk is not empty. Return an error it
20 it is; |
' iii. Seek to the specified head track and
sector. The head. track and sector is translated
into a specific RAM card address by a conversion
_ formula which depends on the capacity of the RAM
k~/2$ . card or ROM. The ccnversion translates the
| cylinder, head and sector address to a RAM or ROM
address in a converntional manner as shown in the
table above. For the MS-DOS ROM's, the system
_ determines whether the specified address is on the
30 ' £irst ROM or second ROM. If on the: secohd, BIOS
subtracts 14 from the specified track before
accessing the second ROM;
iv. If the request is a write, check write
_ protection. A physical switch ‘on the RAM card
35 provides the user with a way to write-protect the
N " RAM card. The Rou's are always write-protected.



programcontrol is given to the RAMROM driver i.n the BIOS. This driver

t akes d

reset request--turn the RAM card syste

ifferent actions depending on the type of service request a.* Disk-
or ROM of f; b. et

5
Read,” Wite, or Verify request-- i. —'QE;ET up the RANIcard systentor HOW

ii. Ch
Ret urn

eck to make sure the slot for the specified, di s .not qudy
an error if 20 v. IENQ¢?%§91ﬂ|qu°S€e$hFo HediFd ﬁead

track and sector. Thejhead, H&%@bl%nd.rﬁa&tr@pﬂ andr analbdteedthmtRm'a et fic

RAM car d address by a ‘conver:si on fqrmi h: d d n@a tgapaC|ty of

t he 'RAM 25 T BOM{ TEAdAME 1teTh8f%QE%érSlon t?anslatg

cyl i nder, head and. s&dtableddro@somhex memyarﬁcnpade¥e§§ten a“?ﬁﬁ%entlonal
manne

det er

i nes whet her 't

as shown in tggeggbb gog &wgg@ &Q@mwebpgﬁgaghbsthbhaaggndﬁna

peC| on t first ROM

ress |

or second ROM- If omheas'écbﬁd acBPéS“é"&lﬁVat’Fétﬂgf E8nitRe ag&;c ¥ ed _

track before acceSS|ggn§ge second. ROM - ~iv. If the request is a wite,

check wite protection. ™ A phy5|cal S“”t0?80?1%Ee8 ga& n§5 '
C

provi des the user with a Ydy t&% APFEEE P5y

al ways
M[Itt$
buf fE?s.

car The ROM S are
wWite- protecteﬂstruoﬁlon I mredi atel y before the data IS read or-u

Win interrupts Siean card or ROM read/uwiite
Wth interrupts %lgangggBhS Lhe RAM eat /sz

_ no ot her goftma a@ gﬁe% - This.5 .
keeps ot her softmarebﬂfﬁﬁréoﬁﬁépFﬁngnPP%edaP eERURtEAN HE § aCC|dentaIIy

Wﬁltlng to.its addreféad/wrlte buffers. dlsabled writes to the RAM

15

20

25

30

35

card, address range do not change the data on the' '\‘)
_RAM card, and ' ' ' St
) v111. Return any error codes to the program o
'-that requested dlsk serv1ce._ '
c. Format request (for RAM cards only)--
, i._f Get the dlsk parameter block for this
_imedla type, and get the format character;
_ 11.. For each sector to be formatted. (1)
check track head,'and sector number for validity:;
“:(2) if. out of range, do nothlng,_lf in range, seek.
‘to. that track and. sector, (3) check the
.:bytes/sector value. if not 02h return error 01h,p
:(4) dlsable lnterrupts and enable the RAM card

:read/wrlte buffers. (5) wrlte the format character. -.,Q;)

to that sector, (6) read the sector to ensure that.

. it was formatted properly, (7) disable the RAM

.dcard read/wrlte buffers and enable 1nterrupts.
,d.,- Get disk parameters request--return the disk
,parameters for the maximum capacity RAM card/MS-

{DOS ROM the drlve can use.

The drlver must walt a short perlod of tlme after

powering. up the RAM card system before accesslng it.
Therefore,.after a serv1ce request 1s completed the RAM

Ny 8 Atk g ot e e n e b 4



"' range; vi. Transfer data with 8086 strlng instruction; 10

vii. Disable the RAM card or- ROM read/witebuffers and re-enabl e
imerrupts. Wth the read/wite buffers disabled wites to the RAMcard °
address range do not change the data on the RAM card; and 15

viii. Return any error codes to the proghamthat requested disk service. c.
Format request (for RAM cards only)-- 4= -Get the di sk paranmeter bl ock for

thi s medi c il
For each ?ec 3{&%‘ or ma T dénﬁ?%) Q@% r acgefﬁeggw 3 S&Ct or nunber
for vali dllﬁav the #ystsn rmmre@ouaoinpﬁgvesf PFﬁmeg@ces@él& to that

track fci]nﬂ ciﬁféZS Wiies (MBre e NEndY aﬁé&éﬁi{aéritab!f. lhaoglee%dg lftdyr |

error nt er abl e car

read/ wi t SRS %)C%‘?é’gg’flﬁég hsra? Eﬁﬁ f‘er 8rF QFeSe%F’&%% read

the s&ctorcard esysten tard ROM vepstemnpover gsopbutyoff?) di sable the RAM

card read/wite buff nﬁfﬁ@%eﬁ‘hn&? £H Esinﬁgntf’tﬁn has. bee‘ilx : Get di sk
urn

paraneters re uest--r parane ers maxi nmum capaC| ty RAM
card/ VS- Bds¢ qdwefqmw deithsRAM 3gards and EPROM'shdnga handiheldppit a

short per ictptitdr Tl [y stenohay bePused FAVoEREE Bperalilgf ore accessing
it. Therefor % after, a serv%ﬁfe reqguest is corrpl eted, the RAM card system
and M- DO® power ed on. Leaving t he syst em powered up

i nproves perfor mance but consunes: ‘nore power than powering it off. Two
seconds after

\_/
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the | ast RAM car d/ Ms- DOS ROVIoperatlon therefore: t hé RAI\(IS ' car-d system
and ROM system power is shut off. Wile the systenlof this inventionrhas ~

‘been disclosed for use with RAM cards and EPROM.s_in a hand held conputer ;qﬁ
the system may be used in other operating environnments as well.

L M S * CLAIMS 1. A di sk- drlve_ Iatlon MHW uter
conprising: solid state nmenory having a 1 st at MI ,ﬂmm and
speci fi abl e data addresses;. .and an |nput/output S sténlﬁor"lnferfaOIng

bet ween conput er hardware and conputer software, the input/output system
conprisin%fgﬁﬂﬁatlon nmeans for causing the solid state menory to enulate a

magneti c. di sk mount @d i naa dlisik difiwe, etiliba ithasyskefe &t GO IUMBU e
means for receiving.a software disk service request; neans respon5|ve to
recei pt of°BPELPERE e di'sk service request for bl ocking receipt of a

subsequent request Bolid. iste e qemexly risapmbng hasobeer&acten'[amian ofif nware ”
means forgdetergjgi g gekﬁgﬂsﬂ¥%‘Haé%”éaﬁ¥é§9é§ §&VIC€ request; -firmare
fea

nmeans respon5|ve to etern1n|ng means g fromthe solid state
MeNory in response &8 Anpaddquipis system nfersinseriagdngy hetiern ng neans

for transéghplifle? RBSFAGLIXE @:fd( asi\gs@@érlasptaaﬁel | gnet anpuEBudpwedr ess,
means for seeking to a specified dr ess 9 means for transfe{ﬂiqg data
from the SYFEAMSEQUBTASIHG, SULHA UbHeans o ka

r causing the so
memory to emulate a magnetlc dlsk mounted in a disk drive,

- the emulation means comprlslng' _ o
means for recelv;ng a software disk Service - - w,
request; .
means responsive to reCeipt of a software disk
serv1ce request for blocklng recelpt of a
subsequent request until the recelved request has.-
been completed° ' :
flrmware means for determlnlng the type of software
disk service request, ~
f1rmware means respon51ve to the determlnlng means
for reading from the solid state memory in response
to a. ‘read request,_the means for reading 1ncludlngﬂ
means- for translatlng a magnetic disk address 1ntoa
a SOlld state memory address, means for seeklng to .
a speclfled_address, and_means for transferring = o
data from the solid state memory to the software :
requeSting service; | '
and - _
firmware means responsive to the determining means
for writing to the”solid state memory in response:
to a write request, the-means for writing including. .

means for translating a magnetic disk address into

a solid state memory address, means for seeking to

a specified address, ‘and means for transferring

data from the software making the request to the

solid state memory, and means - for preventing

operatlon of said reading means_and sald_wrltiné
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requestl ng service; Cand fi rmaar e neans responsﬁ/e $0 the determnl-ng means
for, witing to the solid state nenDry in response to a wite request, the
means for witing including means for translating a magnetic di sk address
into a solid state nmenory address, neans for seeki
address, and neans for transferring data fromthe qm[me“m"mmm mh
request to the-solid state nenory, andl preventi ng opey at4 on of
said reading nmeans and said witing neans after conpl etion of the

recei ved request until r t of a subse uest hy said receiving
SR OB 2 VS T M S v o e R T e S
used in a. conput ennkdli rgcediptd oft & esul=Eqyenh péquesnfbyagmﬂdc:dlsk
menmory. 2.  The %&%E‘?i@l%f el 1&?(%{%{?%@ %@Pt& {aa&kfﬂ@tgﬁa%zj Wddner
conprises firmareé 1eans For"STUr i n e nenory to the off
state in responsewutbhamgsllettl@sdtlskeqmry 3nay b@eusedt ém of compuher
wherein the emul athFinEe%Bilfdurstt%‘i{e RN 4P een 1 A%ar 8 "RalReitlc fd?[s‘]@t ting
the solid state nenmory-in response to a format di sk request fromthe
software, the neal§®mPEY-f ormatting including neans for translating a
magnetic di sk .address into a solid state nenory address means for seeking
to a specified ad ressThand ans f r fM’Itkpqw charﬁg r, to a

speci fied address®-4. “"Ph&¥§ §Fbﬁ of @ Qﬁ@$é?n PRe BRI neans
furthermeanﬁrfaeshérrmmmpelseaanmeanHMMquﬂ|ﬁ@rpauanéhgr$hensmd§¢bnse to

a softwgtgrLefufisty 2o thiNBrP SRl AdPdndbeLs' § 836k FRARY fOr

\,/ request.

3. The system of claim 1 wherein the emulation
means further comprises firmware means for formatting the
solid state memory in response to a format disk request from
the software, the means for formatting including means for
-translating a magnetic disk address into a solid state memory
address, means for seeking to a specified address, and means
for writing a format character to a specified address.

4. The system of claim 1 wherein the emulation
means further comprises firmware means for reading disk

parameters in response to a software request.

5. The system of claim 1 wherein each means for
translating comprises means for dividing the solid state
membry into virtual disk cylinders, heads and sectors, the
solid state memory having undesignated memory space if the
solid state memory is_not an integral multiple of the

cylinder size.

6. The system of claim 1 wherein the emulation
means further comprises  firmware means for determining
whether a software service request is for data on an external

memory or-data on the solid state memory. -
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translatlng conpri ses neans for dividi ng the soll'd state mermry |nto

" virtual disk cylinders, heads and sectors, t he" seJ—Fd—s{—&t—e—n%nﬁFy—ha\n ng

—
- R

undesi gnat ed nenory space if the solid state nenor not _an 4
mul tiple of the cylinder size. 6. The system of ﬁl r€m ﬂl mﬂﬁ -
et her a

emul ati on neans further conprises fi rmNa means f
software service request is.for data on ‘Yternal rrem)ry or-data on the
solid state nenory.. = * C M . 7. The systemof’claim1l -

wherein the neans f éﬂ&nceffpaagﬁ. 3 Q}?{E}féiﬁ 16 fRSEngBRBS 1N

comuni cation with t e so d s‘?ate menory, .the interface neans including a

buf f er an&resafenring t%ommrlsesx %y@?@ﬁ?gub§f5§ﬁtfla£q W%n%d‘%l nbefore
descri bed dedn&&hr{f‘éa%ﬁs}mvi& agile 3801148 ugtaabed\emmtw,e s olpeayfage

draw ngs. 9. Ier coL por atl dr| Ve errul atl on syst em
accor di ng W%f‘%% g?‘é% con li res. o |
| _8. A system substantlally as herelnbefore

described with_reference to and as illustrated in the

accompanying drawings.

9. A computer incorporating a diskid;iVe
emulation'systém;aécbrding to any preceding claim.




