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*166166* Met hod and System for Proaramm na FPGAs on PC-car dtﬁmhﬁfr@c?hb?
addi ti onal hardware 1. BACKGROUND OF THE I NVENTION 1.1 FI ELD OF THE

| NVENTI ON The present invention relates toithe area of progranmj j
programmabl e gate arrays. In particular, the present invention tﬂ Mﬁmmm“\
i nprove the usage of themduring the use by end-users and duri

devel opnent of circuits inplenentd fgSsénB heliv T Unét Nonal ity on sai 9151 d
programmabl e arrays. 1. 2 DESCRI PTI ON AND DI SADVANTAGES OF PRIOR ART In
general, fie

abbr evi at ed &%

PG ' L - y
which is |nt§§ﬁkﬂign@_Lha_ba&ug har dware rel at ed functrons used to control
the basic functions of conmputer periphery, as, e.g., Vvideo screens,
printers, network cards etc Further they are used in applications which
require a vast H¥ L NFIONC conputatior_s as, e.g., multiply
and add operations mhrch have to be performed very quickly in graphrc

processi ng applications. FPGA are used to inplenent conputational
functronalrt@%@@@g—ﬁ%ﬂ@ﬁm a large nunber (up to 1 mllion) of
inter-connected circuits. Such vast cicuits are planned and realized with
t he hel p of | .<h , +Eh r f

Bl ast or NV v 0 e g 200 R fon Fttds, 5"ECAMOLE, BN Einfingtio
t he wor kst atPEguaERble gatn asraysteVd spreEhtL A%t rtenerrpttﬁhneeur‘@atte@n

sof tware tootsiathdy &d s__rr@eravete:ﬁie nnsatgegofzthwnenmatg%hecagéi B8 drii-deRiret ed
schemati cal Ig%gm%h |s connected to an ext.r ﬁr dware 32 *@00002* 1
2/D E C 2002 rér”ﬁ?al ‘Be‘HCO 9165“& %4”1‘%16&6 FHE€acPBY tohtrol 1ing
and progr armf\uugcttnrnmd%l:i@ér bﬁ ghid fiel cowbogemsallen agdabast o be devel oped for
the FPGA and feeding it with the configuration data necessary for the PCl

card to be detected by the bus si/stem on system start up Such prior art
devel opnent %ﬂ%@%&%ﬁm—% re or Programabl e

Read Only Menory devices, further referred to herein as PROVS. The

devel oped schgng. contal niing 4 B?o&%éﬂl“et Lepald b der‘%hfe%drleBEPréci"ecdDWem
which is placed onto the PC card be devel oped conprising the FPGA. After

a subsequent awmlﬁte@hésd%@db@ usedo FR stER BIFEh EOPRCFPERIN I s and
perfornms thefanstiondpitdyowhatnt he ﬁRﬁ%deﬁhea riheddirGt hapavaty of1ddwey FPGA
can be tested du opger.ation rther ate of .the schema is
necessary, ag‘ﬁev\;ﬁﬂgsmkhaegdeto 8n5§°eId théas the” use d%r?élscé’ﬁ AOTEDE T ewr i tten_
Al ternativel perBpeery.i ced. Br gsabvwm,eeﬁartmnﬁeeﬁer netiwoovk heards &fFC-
EEPROVS are used instead of PROVS. They can be rewitten in case of a
further Lpda ut external har re | cessary well .in order_to
control the &PH’-@ €bt o es%ﬁrﬁt 85tfe I':ﬁﬁgt}l AP HE rb’rfgbsre&tﬁfﬁg d&E} oprent
of FPGA functmonati¢f, ba)erlcwraentamwnd cuxremtshabxrs eexchange . anRl: cpt 9 difd

conpri sing sajyd EFS Caﬂ%}? t»&?u%ﬂyh'f-}l?gaéﬁﬁértpg ﬁﬂ%éc?%e%fgngg”‘égtg”?éi%%a hic

i ncor por ated in manual access e conce
necessary |nproce551ng appllcatlons

FPGA are used to implement computational functionality which is
implemented in a large number (up to 1 million) of
inter-connected circuits. Such vast cicuits are planned and
realized with the help of a special hardware, as e.g., the
hardware device of Byte BlasterMV which is connected to either
the serial or the parallel port of the workstation used in turn

as a development platform with dedicated software tools.

This is depicted in fig. 2. where a PCI card 18 is depicted

schematically which is shown connected to an extra hardware 32

T
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- - order.to replace the card by another one in the latter case or to

repl ace at | east the PROM used to programthe FPGA in the caag

devel oper. Basically, the same applies when instead of an updale any new
functionality shall be inplenented on amp FPGA. Any manual access to
PC-cards, however, causes additional work and bears the risk to damage

ot her hardware connected in the casing of the conputer, e.g., by statical
char ges brextglthat otanyhefpa. plUIo@ilictyzloisIm@&ub@de«sen@dﬁﬁx\tﬂmlm@r aha. ~ 2

D E C 2002 % a%m%%EE!? IQ’:G}I:} I\J\'\{ENTI eO\Icngqggl;gEf nac?atp eCtD of the

present invention r'ovi &t hod and TGrT eut i o der 2o i mprove
t he usage dsivefpeAg ﬁgrlﬁ@etﬁ‘@ﬂ@@dby‘te@ﬁw%s@r gighdtlersonf daveatdprede tef

circuits ijgl-@RBRYI RE-SORE ﬂf@rNd‘att@cftbOB@IdéaéchdsayduE?% HArs tSHVMARY AND
ADVANTAGES OF THE | NVENTI ON These obj ec the invention are achi eved by

the featur®es §E“atsEGrFnuBnﬁ‘b%récPﬁlr?&eBEﬁa‘i‘?ﬁe TOPEFRE . PV TS Eh TeGHar e
concept cafjihiesesaddit hoda Anthsirsirenol OP r @y cgm@mle nBe ag dat i yngerargnar e

EhCH T ONOGIHILENT | SuhDPUL SR I ACEEAS 10 phbfle L d e ai0r 07 N0 L0
t he basic |nvent|ona conce it is propose rst physically connect a
PROM or a sEhRRa@\Vcdeypiping ‘tflfﬁé r@?héféflﬁédoltfalrldy Thi Ee@ewtfgs the iBRO¥nded to

be accesseghiser ijal byaaed é@wrmet pe-s8tiafo dat Aeshkl | d¥b1iRE nigPEAe WhHI Cch
i S necessar m%gttphe FPC@ hal | be notifi tem,of the

e us Ssys
conput er, El 2pBePSeRE Tt FOHEET O fgéﬁ’ﬁbfjév? ﬁ%a%rﬁ&té§ﬁanv. a a
conventi ortaie dEoiMc eodt ruks . arks paa:rfhrmaedheatrmxéltgheaﬁﬂﬁk ofs tehet (fmlu cally

confl gur ity { GPRANLPRoADE, (e RANCERGD o LB comut ey b

represents a requirenent be d
the BICS dqurwél@@rrpmfea fm\ﬂ@errerupdtaﬁé Pﬁv@rﬁ |s(§ﬁ§maha$dgm%se‘carwauuat new

ar r angenmentrdm Al $8SbanuEEXRQAM da\d @8edadtk &ahPEHdBY i £ M tGdh i S
accessi ble via a conmputer bus system and a MJX el enent connect ed bet ween

said devices. Further, in the circuit arrangenent said PROM device is
arranged fdrteoowmpiveilyg Edactolcaattaakeblprigiydss,r éooghet i onf afrechda oFPGA by

sai d bus system a@n@Efpﬁngogpéléggeg l@sltegacops:w@ f@ﬁefr@&{%ﬁ ng said
EEPROM devi ce wth an FPGA interface |ike that Joint Test Action

G oup (JTARWRAdES ditRy c1'3‘5"5t HE Driovdher HEgnts oPUthEXABBRRL Nt g tiTed THuX

el ement camedres LMyt 126l Wed 1t On order to control the write process into the
EEPROM.

In the cases during development of FPGA functionality, or when an
end-user shall exchange a PC-card 1€ comprising said FPGA, due to
any updéte or extension of functionality incorporated in his
card, a manual access to the concerned cerd is thus necessary in
order. to replace the card by another one in the latter case or to
replace at least the PROM used to program the FPGA in the case of
a FPGA developer.

Basically, the same applies when instead of an update any new

functionality shall be implemented on an FPGA.

Any manual access to PC-cards, however, causes additional work
and bears the risk to damage other hardware connected in the
casing of the computer, e.g., by statical charges brought to any

of a plurality of locations sensitive thereto.



1 2 DEC 2002 4 select either said PROM device or said EEP

said FPGA device for reading data fromsaid devices, in ordeRO\th Qr@%ﬁ@z
connect said FPGA to said bus systemand to initialize a configuration of
said FPGA with the contents conprised of gaid EEPROM The above descri bed
circuit arrangenent can be used to performvarious updates of the FPGA
consents w thout accessing the card physically. This is achieved sumari zed
as fol |l ows: 1DRIrdmECTS iOFS THEeANEEREIGN steps the FPGA is used to program
the EEPROM with the schema received promdi sk as_nentioned above. Then, the
MJX is switched to be able to read from t he EEPROM and feed the devel oped
schema prograffietPidre® RPIRES PhetFPEACASNFt 1 E iitPehdeto PRI IRE 13, The
PROM i s j ushetisedl 4rd dalricver theoirdadoromtimphot® ttheuEB@é whi EPGAS dacessary
for the PCcard to.he reco nized by.the Bl t -up. Thus, a
characteri sgﬁ% l1‘eatbL?’re o] 5Sp?ré‘§e% rllnrcl’wg}%leoﬂ3 ﬁzt %18’1 deV| ce is
configured imphemnibing wape hevsfuRtimngdd tyoon rﬁatlldaIFiPﬁéSt he desired di sk
comuni cation and then to be re-configured according to the EEPROM
contents. The net hod and ci rcwt accord| nc._to the present invention have

t he advant ageS¥ 2 E Lo HY RS out in the discussion. of
prior art technique that they allow to program FPGAS W t hout acceSS| ng
physi cal |y C I g gelﬂétgni es
devel opnent trpege %Qdef&mfl ?hgoé{‘pg?ée: ?Q 6(%2% urt g)& Iﬁ% extra ar dwar e
is requiredsértedndl anslosedcéngeperdertyclRéRs- it is possib' _e to construct
a generic PC-card which can easily be re-progranmed in order to perform an

extendedfu tionalit t hat. be ossible to

inpl enent a E‘St APY?/“%“IYW‘@T f‘cteﬁﬁcf?%allsletsym?&?dgc?eng rsé{a%eghgs the present
i nvention i pergasesing exidaitiingy hof dFRGEA Hactivenec asircuits wbthewe dedi cat ed
for a sole puUnLEQSEy Ol dessint? PhE &2002 5 3. BRIEF DESCRI PTION OF THE
DRAW NGS The present 1nvention is illustrated by way of exanple and is not
limted by the shape of the figures of the acconpanying draw ngs in which:
Fig. 1 is a’kschedbtycts apreedentiat ionenfieadt conteptad idi agr anesdoed ngp t he
essenti al e'ﬂ%etﬁhg} éﬂelf'cfo%'ﬂ'eEtaQCﬂE(ﬁJ R3 3 PES{& 'wdieabgdi ppot of the

pr esent invention is a schematic repr esentation of a structural

di agr am shoﬁoﬁsetfﬂ@de%%rei‘rt ihisedeNefe sl ofirdeBree Ut Receeraragdt e prabty art,
Fig. 31 Is a a&@heﬁ}ilh}ﬁuf eprsﬁae.ratlatﬂaea_ ofraunbliaek thagrram, shﬁw:nglé he f
essenti al st eps of t nmet | to a 'S econ aspec (0]
Che. pr ecent TERCEREFBrDaT (AGRCATFERS oo B LS 2\ BB RS
general ref @éthencempotehe digures 260 wish aspPedhadrdef droebecahdw to ddapssl

the essenti @heeké%nwa OJ éé}ﬁze‘}tt AN} @&%Qfedbggvép tAe Y eBLLAN B e the
descri bed next below. A PROM 10 and an EEPROM 12 is connected via a
nul ti pl exer gﬁ@néﬁtautomatlcally conflgureo by the PROM on the next Power-0n

of the computer which represents a requirement for the PCI-card
to be detected properly by the BIOS of the computer.

Further, the inventional hardware circuit arrangement comprises
an EEPROM device, and a FPGA device which is accessible via a
computer bus system and a MUX element connected between said

devices.

Further, in the circuit arrangement said PROM device is arranged
for comprising control data for proper recognition of the FPGA by
said bus system, and for comprising a logic usable for
programming said EEPROM device with an EEPROM-FPGA interface like
that of Joint Test Action Group (JTAG) .According to the present

invention the above mentioned MUX element can be controlled to



14 with an FPGA 16 |ocated on the generic PC-card to be gener a?e @c%@@%
to the present invention. The PC-card is depicted schemati cal

Fines with reference nuneral 18. A nunber of 40 |ines are provi ded at the
right side of the FPGA as input/output Ijnes in order to represent the
connection to the PCl bus system of the conputer. From both, PROM 10 and
EEPROM 12 a clock line and a data |line are connected to respective entries

of the MI{eidctAePahdr Maicd aoraRdvEal & 128 ol BEPRON Wefil@Motrthga MIXFHEA
respective entries in the FPGA 1 The MUX el ement 19 can be controlled via

a |ine MULCEFES] Eoﬁrﬁ%%dlngléiaﬁaE?éoﬁoé%% deyirgad HatF ot RECPREMY |
i.e., wherosakdt!| §aed i BPGH AT maadlﬁpsosva‘tmnrmahtletcEEHRCﬁ\ila]lazevwaen said. lim

| s swi tched aeblve, s BUrdhes,: d haics gt e, poavidded hourcsannecty aps gk 1O,

TM5 and TDO bétween 16 an |n order to programth
fromthe EBEROHs di scussed with ref erence to the prior art cited above.
Further, there is provided a signal |ine | Nl T~CONFI G from an out put of the

FPGR 16 to_an | nput ,of t tion

i Souscen T ebSPBreRr bt tests bl a2 i sty 50 JBE gl b e £B8m,
configure v_td‘taolE@DApdalt®$ def thle H¥GRecognersted Wiyhoht BrGS sisiaa tREl <bud
participat] i%g ge ?Hlé B Al dyiRed smﬁ‘aﬁa@aukéff@ﬂﬁo&él be accessed via a

devi ce dri‘ver her, conprises all logic necessary to programthe
EEPROM 12 with the JTAG | nt erface as discussed above. Wth additional
reference purifngga 3ithe esgedidalofsisepps otthormgn“-.aﬁrm uged he ErieROsnantet he

F?GA wi | ? éﬁﬁ?«sﬁzr ‘tgeghge%%hgx% %e@%ﬁﬁ%\/t T ent la Sﬁé’rﬁ’t d %%‘;%VFP : A 16

~s configure aut ot I"cal step F?GA

siignal s i tBhemesbrcHUAf Ler S‘b?e‘iﬁﬁge%lt@rrb?eéplﬁ/ ttohéeBFl@WrH@ez EERROYnearns

the PQ _ redi@Rt qdo¥h 68 USE 4N 30 ?rﬁﬁrﬁ\ad Ry re@n~Latsate Weda asdeyi ce
driver. In the case representj t he

irst aspect of the ilnventional
method, t R EEPREDCESeA 81 DT bo¥ amtnEREPEY shigh u5ed P%&%fﬁ@& h a new
update of imformRAGAcdevel opaERPGHOMER HBNbéonekrgbdue, thhRC-camdespobes t o

the YES-bupgl il Aecks! o0 13002 Ay PidsgC At device dpyer,eads the

schemm, con uration ma dis step 190, to where
it was vvrlt:h@?ﬁcﬁf)ﬁrtlﬁéls}clﬁéﬁﬁuﬁ‘év%ﬁ ciﬁl?eﬁ’e’e?%‘éﬂ Jawenﬁﬁegramthagfe@eagf% nt o

t he EEPROVhd®i &d a st f&@ntiegueaaeﬂnwwubqe wap) efmri-edni srade KPGA whi ch was
nment i oned above te;% ~ 2 DE C 2002 7
nitidli he ce51rea disk communication and then to be

re~configured according to the EEPROM contents.

The method and circuit according to the present invention have
the advéntage, in relation to the method sketched out in the
discussion of prior art technique that they allow to program
FPGAs without accessing physically the card comprising the FPGA.
Consequently, the average development time is lowered, cost are

reduced.
Further, no extra hardware is required external to the computer.

Further, it is possible to construct a generic PC-card which can
) easily be re-programmed in order to perform an extended
functionality compared to that before. Or, it is possible to
implement a totally different functionality - if desired. Thus,
the present invention increases flexibility of FPGA hardware as

it is no more dedicated for a sole purpose only.



In particular, like in prior art, the dedicated JTAG signals gﬁ;&g%ﬁb
Data Input (TDI), Mde selection (TM5) and Data Qutput (TDO) ar 2

depicted in fig. 1. Thus, the EEPROM s progranm ng i s conpl eted. Then, the
configuration process for the FPGA 16 witl® the contents of the EEPROM 12 is
triggered by activating the so-called Card INIT function via the signal
line INIT CONFIG Said triggering step is controlled by a f:inction

i mpl ement ed3inBREEE ORSERIPAIGN, QF cTHEDRAMINGRIX 19 is switcl-:ed in step
160 via the line t MUX CTL so that the |ines CLK and DATA of the EEPROM 12
are fed intg the FPGA 16. Wen the | NLT FIG| actualy ti vat ed,
step 170, ﬁgeF’ﬁ’&fﬂf’W mﬁ@“&éﬁf‘l gure ialn‘{/mttrﬁteﬁqgglon‘% erits © Fm{)#e %E%ﬁ(ﬁvlnostt ep
180. Thus, thsifRGAHpridgr stmrgof sticonlaired, o§t Epe E@ompany ang bér aveipest ed
with a new ypdgfed,version of the scherna' by sinply repeating the steps
descri bed just described above. ' According to the second aspect of the

i nventional nmethod the EEPROM 12 is al ready re-programred. Thus, such cases
are coveredrig.whi ch the dehehapientemfeentewi BRPGA corsftirggtatabnd sadwena i S
conpleted. - - In thj 3se e a ed: i o) p]_qgié
after the start-up préorie u%ethg eg?éi%fial %ﬁgﬁEgE%R%f\A%nvgg\fgglE ol g

| eaves the decision 18®nsferTRe W@*W ogndhe oPE g IRIES l\M’?ﬁtS?’ep 160 as
descri bed above. In the foregoing specification the |nvent|on has been
described with reference to a sagemfl c_exenpl ary e odi nen g g | t

will, howevér9-pé evitert SHEPVaFi b ﬁ%r‘?ﬁed}“faltéﬁtl?ms ad ¢ ﬁﬁa s h%%/rﬂi‘é
made thereto without stepairtg ngef posethen braatdentspofid andudcopecofdime
invention as set forth rlot]:h%r@ppended claims. The “specification and

driawi ngs are accordi ng?;}{to be régarded as illustrative rather than in a
restrictive sense. D EC 2002 8 It should be noted that the

ihnventi onﬁl IﬁQﬁCeptﬁ ﬁé&ndlsl’lﬂ%ﬂ@l Rdenteprosaridie i buSoSyzSttﬂIBdkndusgrm ~h the PC
osting the FPGA sche evel opnent e nment <€ 22992, 9 LI ST OF
REFERENCE SI GNS 10 PROMISE bt RE AL PR e mdteers =530kt o
hardware 39 | ogi c 110atHindB0 agideps sedend sAspestop £t hlee ipnesenitoanenet ¢rod

4. DESCRIPTION OF THE PREFERRED EMBODIMENT

With general reference to the figures and with special reference
now to fig. 1 the essential elements of the circuit according to

the invention are described next below.

A PROM 10 and an EEPROM 12 is connected via a multiplexer element
14 with an FPGA 16 located on the generic PC-card to be generated
according to the present invention. The PC-card is depicted
schematically with broken lines with reference numeral 18. A
number of 40 lines are provided at the right side of the FPGA as
input/output lines in order to represent the connection to the

PCI bus system of the computer.

From both, PROM 10 and EEPROM 12 a clock line and a data line are
connected to respective entries of the MUX 14. A pair of clock

and data line is output from the MUX to respective entries in the
FPGA 16.

The MUX element 14 can be controlled via a line MUX CTI in order



I, ~ 2 DEC 2002 -1 o CLAIM5S 1. A nethod for programmng fieg §
programmabl e gate arrays (FPGA) (16) with configuration data ac raEﬁ 2@0@
schema devel oped by a devel oping tool on a conputer device, the nethod
bei ng characterized by the steps of: proyiding control data froma PROM
device (10) to the FPGA (16) via a MJX elenment, to enable recognition of
said FPGA (16) by a bus system reading ( 140) said schema by a device
driver, fregmmeast aaagerdedi e afRBAI, dicenputiein deMidceingr Dgramivige( 160)

said schemp_into an EE] (12) using_a.dedicated function inplenmented in
said FPGA {* 1%50,‘“ %ﬁ&EE’Wﬁe E (g’aiﬁ) P s redtaheti T AR - FPca (16)
via the MJX el enent (14); switching (160) the MJX elenent (14) in order to
be abl e topgeaidd,r amesai dr EERRM debR)roliRt 8o:5d & iRSATERS) TpANGMS iagger i ng (
170) the configuration_of sgld FPGA 16% Q¥ feeding said schgpa fromsaid
EEPROM ( 12300 (PRI oe P ERA(16)2nch EERRRA Koot} o1 ARt 1 PPRSAT™ 6wy ROM
conf i gur at f oom datea FRGOr ed dihsauPRONMO12¢ feonmecttedthe smiak FREGAAiItEH vi a
a MJX elenggé 414), t he net hod being characterized by the steps of

provi di ng conttol data froma PROM device (10) to the FPGA (16) via the MJX
el ement ( 14), to enable recognition of said FPGA ( 16) by a bus system
progr anmi ngusaidt satere Bt proei dbEBPROYhA12) intsinNg TACORELE af g fawnct i on
|nplenentegu££h€%%éjéﬂgG%P&%626 to an input of the EPROM 12, the operation

of which will be discussed later.

; PROM 10 comprises all configuration data necessary to configure

J the FGPA in order to be recognized by the BIOS as a PCI-bus
participating device on a start-up of the computer and to be
accessed via a device driver. Further, it comprises all logic
necessary to program the EEPROM 12 with the JTAG interface as
discussed above.

With additiconal reference to fig. 3 the essential steps of

programming the EEPROM and the F2GA will be described next below.

After Power-On, step 110, the FPGA 16 .s configured automatically
via the PROM contents, step 120. The FPGA signals its presence
after being prompted by the BIOS. The rPGA contains the PCI

target device function and can thus comamunicate with a device
driver.

In the case representing the first aspect of the inventional
method, the EEPROM used to program the FPGA shall be programmed
with a new update of the FPGA development schema mentioned above,
what corresponds to the YES-branch in decision 130. Any prior art
device driver reads the schema, i.e., the configuration data,
€.g., from a disk, step 140, to where it was written by the
schema development tool and programs these data into the EEPROM
12 via the dedicated function inplemented in the FPGA which was

mentioned above, step 150.



controlling said MJ el ement (14) in order to be able to read rza ﬁnzooz
EEPROM (12) into said FPGA (16); and 12 D E C 2002 -11 trigger :Q;E
configuration of said FPGA (16) by feeding said schema from sai d EEPROM
(12) to said FPGA (16). 3 . A hardware circuit arrangenent conprising a
PROM devi ce ( 10), an EEPROM device (12), a FPGA device (16) accessible via
a conputer bus systemand a MJX el enent ( 14) connected between said

devi ces, thancpaetitukdr,angeeenh Heiong ao:htar ant ededisch ey JSaGdsRRGM devi ce (
co) o Fpeh TEIBRAEGrCEY, AL bBl. comel WIRLESL A BIRPUndsFo08R dn of

sai d FPGA sal us s for progranm ng said
EEPROM deV| @eltpumijW)t he v uEEPRwWGeﬁit éf‘f 5&@ JsalTémﬁn ogPanMEPRPN'si ng a

dedi cat ed fijrBethanihdPi £@m-adtba. the FPGA (16); said MIX el enent (14)
being controllable to select either said PROM device ( 10) or said EEPROM

device ( 12) or said FPGA device ( 16) for reading data from sai d devices,
in order toTeopethy canfigsirasabd FRFeYsLEprt bhegafkhud syishethancorntents

initia'ize %E' ﬂgg rkglg afs ¢ g?gggpé%p‘té/lgkt%gblﬁ@mr@“s% -gh)pghd EEPROM

(12). 4. A card tecta stem bus and conprising a
circuit arr&sgendNITaferttiong vie Ehalﬁ%‘lal Ain%\ RIF_CONEAG. A?al%

36. AUl R) . AY.tAp1 gédNZhK step is controlled by a function implemented in the

novs}w mhch ca] cal] ca] ca] ca] ca] c™a] ca]c”a] ca] c&a] ca] ca] ca]ca]ca]ca]c(a]ca]c

a] ca] ca] ca] ’Pa;]Aca] cMaJc”Ma]cMalcalcTalc(alca s7{V7j

F1g""$3% %986 & | ' O({vqgl gb] X] ca] ca] ca] ca] ca] c&a] c&a] ca] ca] ca] ca]ca]c”a]ca]c

a) ca] ca] c”aj alga ] G e -/ _0@

1233333333J 4%%5%4%%%5%%%%%%%3 1§§aﬁ§]a&(ea§ﬁa%gé%aﬁcogﬁc’g gj Tine

al c(a] ca] cat&y Sa"}'cé]’cal]’%%a‘]t\f‘a]l&(‘ﬁfc%%‘? %T éﬁﬁ]‘%’&] ¢2atfeaied] ca]

ca] cal 6<7a77:#8;ra588h8| 99@}9 1¢ zwh,etn the line INIT CONFIG is actually
<<_-E>5606624p

a] c(a]]cal caa] f’ca] ca? ca] %L% f@%}c@](q] gg] cale Fl e]dm';lq]lca] cafca] calca]c
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version of the schena by simply repeating the steps descrlbed

just described above.

According to the second aspect of the inventional method the
EEPROM 12 is already re-programmecd. Thus, such cases are covered
in which the development of a new FPGA configuration schema is

completed.

In this case the method as depicted in fig. 3 continues after the
start-up procedure, step 110 with the PROM involved, step 120,
leaves the decision 130 via the NO-branch and continues with step
160 as described above.

In the foregoing specification the invention has been described
with reference to a specific exemplary embodiment thereof. It
will, however, be evident that various modifications and changes
may be made thereto withcut departing from the broader spirit and
scope of the invention as set forth in the appended claims. The
specification and drawings are accordingly to be regarded as

illustrative rather than in a restrictive sense.
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LIST OF REFERENCE SIGNS

10 PROM

12 EEPROM

14 MUX -
16 FPGA

18 PC-card

32 external hardware

34 logic

110 to 190 steps, decisions of the inventional method
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CLAIMS

1. A method for programming field programmable gate arrays (FPGA) (16) with
configuration data according to a schema developed by a developing tool on a computer

device, the method being characterized by the steps of:

providing control data from a PROM device (10) to the FPGA (16) via a MUX
element, to enable recognition of said FPGA (16) by a bus system,;

reading (140) said schema by a device driver, from a storage device of said

computer device;

programming (150) said schema into an EEPROM (12) using a dedicated
function implemented in said FPGA (16), wherein the EEPROM (12) is connected with
said FPGA (16) via the MUX element (14);

switching (160) the MUX element (14) in order to be able to read from said
EEPROM (12) into said FPGA (16), and

triggering (170) the configuration of said FPGA (16) by feeding said schema
from said EEPROM (12) to said FPGA (16).

2. A method for using FPGA (16) with configuration data stored in a EEPROM
(12) connected to said FPGA (16) via a MUX element (14), the method being
characterized by the steps of :

providing control data from a PROM device (10) to the FPGA (16) via the
MUX element (14), to enable recognition of said FPGA (16) by a bus system,;

programming said schema into said EEPROM (12) using a dedicated function
implemented in said FPGA (16);

controlling said MUX element (14) in order to be able to read from said
EEPROM (12) into said FPGA (16); and
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3. A hardware circuit arrangement comprising a PROM device (10), an EEPROM
device (12), a FPGA device (16) accessible via a computer bus system and a MUX

element (14) connected between said devices, the circuit arrangement being characterized

by:

said PROM device (10) being arranged for providing control data for proper
recognition of said FPGA (16) by said bus system, and a logic usable for programming
said EEPROM device (12) with an EEPROM-FPGA interface, said programming using a
dedicated function implemented in the FPGA (16);

said MUX element (14) being controllable to select either said PROM device
(10) or said EEPROM device (12) or said FPGA device (16) for reading data from said
devices, in order to properly connect said FPGA (16) to said bus system and to initialize a
configuration of said FPGA (16) with contents of said EEPROM (12).

4. A PC-card (18) detectable by a PC system bus and comprising a circuit

arrangement according to claim 3.
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