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U S. patent application no. 11/102,458 filed on April
7, 2005, which was a continuation-in-part of conmonly
owned, co-pending U S. patent application no.

10/ 325,214 filed on Decenber 20, 2002, now U. S. Patent
no. 6,924, 903 BACKGR(]JNDO: THE II\I\/EI\ITI (]\I The present

i nvent i on METHON PARA OR CONIROLLING Apr e
particularly to msthods for driving a prlnter in a
user ter m naPERBIHERAL VA BIFERENTHBATAPORES v wel |
suited for use in gam ng nmachi nes, vendi ng nachi nes,
poi nt - of - sal e (POS) terrri nals transportati on and

ent er nt ti and he like.

ot EPeRar A i ARG B A R P U taeen
spplibatiapd. il V8021408 file§ o Aprll7] m)s R 6ad 4 @ﬁ&i\ﬁtl&lﬁﬂ{)@ﬂ@ﬂ‘l ers

used in |ott nals, slot na nes
RO o RGBT PO EReLHORS b, Hed pf egmber 20,
emamo“qn.s.aparehﬂrfdesmcgbgt) appar atus. For purposes of
the present disclosure and appended cl ains, the term
"voucher"” will be used to nmean a printed docunent,

@Nf)"(ﬁkﬁ(!n: (or potentially has) a
%ggﬂri;(l ngf ul cas vgﬁggﬁgﬁa@nust be printed using secure

technol ogy to prevent counterfeiting. The term
" coup'da prepest inaton rglatesgeagralydo pristasragineore pagiiculagly t regthods

mpa&w@u Phinfér AGQLdr %hilna Sh lar.M@rL b parfiithriMilefi Qi@ for B% in
printed W thout the high Ievel security require
goming/mirbines ¥ending n@ﬂwmorb@faﬁp@@@b tgmeiokls, enspargigrond
%{ﬁg}e@%m SdeniRi. g&q KP&%r e technol ogy; however, the
['evel security w typically be | ower than that
used Tigketpoinigesatei mful\m 2 yarpty oEdpplicationga Pnosrsh pnpllmtnar is to print
§(§ﬁ§c§ &&g’t m%gch ﬁ&l:d Qf‘tg llfia%r slé‘l%ﬁcﬂn&s ’?u?d otlge% S serv1cgj
ferm nal suc o r ‘cashl ess
waggring fatlralnsaqlom (esg anni gvers et ananektsket] appmtush Fsaymnwm of the
e by, pat,ron inst.ea

é?ééﬁtrh%léloglﬁ“% J%lc(i ﬁ)tegﬁg glgﬁn L{geetgm{ vg%c?e Swﬁﬂa uEs:eld et(()jmf:an a é)rnatecg

clhel&shtﬂws eficke thatthes (o1 prednBaliyhys) b ereandngful cdsh edue and magt be

tu51 ge'i:ﬁr Eééof&%f&%%%n??dunt@éeﬂmgh t Lal " OB elS used to refer
@ldbtwateetd that havdw nstively laocgligiblerash yaltid) end which can be printed without

the high level of security required for vouchers. It should be appreciated that coupons may be

printed using secure technology; however, the level of security will typically be lower than
that used in connection with vouchers.
Various printer systems have been proposed for use in self-service terminals, such as

for cashless gaming systems used, e.g., at casinos and racetracks. In such systems, a voucher

- is printed for use by a gaming patron instead of, e.g., tokens, cash, debit cards and credit cards.

Such self-service terminals may be controlled, or at least partially controlled, by a Central
System Controller (CSC) via a network. The CSC may be situated at the same location as the

terminals, or may be remotely located. A remotely located CSC may service different
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termnals, or may be renotely |ocated. A renotely
| ocated CSC nay service differentterm nal popul ati ons
wa@btooa/ipl4as al ity of facilities (such as differeptT/US2007/003358
casi nos, racetracks, retail lottery establishnents,
etc.). Afacility that uses the termnals nmay desire
to have the capability for the termnal printers to
print itens other than the voucher. For exanple, it
may be desired to print coupops for use at the
facility. Such coupons may, for exanple, provide free
tenﬂha%o“pﬁ%ﬁh@&’c o Fl@lityt StBciBliest (BecH R@ifféret cabinbs radeyinelss, retail
coupons are al so envisioned in order to fulfil
IOﬁ@ygﬁﬂbﬁﬁﬁnﬁk%eﬁﬁrketlng, advertising, and pronotiona
Pur RG5&fiy aﬂge%e @érﬁﬁ U0y esifdth Bage BRRE ff)am@\fs%a terminal
advert|3|ng neM/pro lcts” and services, free or
primérs coprittaemsantheérigan thovehchen oferigsgmpltel mayrbpdssirgeht print coupons
ent rta nnEen onmt i on I
for o o6 B, S B Reb R 8 S SRl et Ypdedfiged food items
at thd)RICEity. SOTRr Wds 6Dd€oubh$ éraalsb BhYlsmerhgmrémtoﬁ‘mlﬁﬂm:gas@nous
the printer, portion of the term na

g 1S VA B TSNS, PG S0 2 BRI Ot el events

advieRiside§F n6QUSBAIGEs ad kiR frE@ordHiSbubRd pding hotel room upgrades,
capabi lity, vendors have of fered new nodel s of

trayeb R PRIPEIBRGR REBHCHPISH EONSEN) BHSS: 2P 8tdifew t er ni nal s
r eqyi fRst JIend 'R FmRh1sRIRRA b)} ﬁttﬁé HelaOhtNas ﬁ@ WASTIMRE Bacility
and/ or protoco s to enabl e the tern1na prlnter to

mamgemenvmms @mmt@mmof thiterpitiahtd prptepecidspupens that are
n.of fer

Sepélﬁi fﬁ%xins( Sgay;b a%c? %& Yl‘lg:ak/otupl?erm% ?%h%rgeﬂ[) %?&ﬁ&"é Mha capability,

e vouchers, vouchers ar
veriloby leot o&“f@reeltrremhedelaoﬁe&mnals nitert chn priok ®epons. t’lShese new terminals

reqireme This solution is un cepta to .
reqige HejF S5 PRBESHBLS %W%f%dﬁr%aée RO fpmf’ﬁ% Blsdo pFatfEh¥ terminal
prihi@f 8 pRadt Soudtefs addfica %)d)ﬂst Yht Paihtifi@sf doupeiis ebsleﬁfoffewahls handled via
0

termnals, such a solution is cost h|b|t|ve t he
thesgeise BYQsavsinediheBnds iedor ing ouicen “g*fq Yauehe féPretSH ject to stricter

acd%%Sfee?t | 1 Qﬁfs%ﬂﬁmgg@c#dn%ﬁ{e'n NThi sSlluﬁbﬁTquma@cétﬁHb@er ©Q84ny facilities

ve way | owde for facilities glnt
bemmomuirpmhﬁlmmhaset @fm@wiansmafw Forlp Heily dnt byshungyeds of such

e e an exi sting popul ati on
ten&; atrls il naﬁaol?%oﬁ S Sﬁgo(ﬁ gfe g., a secure controller)
t hatln tie: donherpaad dlsdhoslul'ﬁs froan wahivhl priceitgof thwamemmtent apphcatlon is
L mna yumer .termn
ClalFeh P 2RO ST ST L RDL S RO B FRTTHER 7 PrftCpPRfHR o e
terfind. PIRLENSSd sydibrh @valceMethhyonéeddo eepline anwhisthig bspulation of

external to the termnal, to ni.cate h the )
terpifaly. -4 FORERUIS (g bﬁ?%%?onﬁellﬁggﬁl%aﬁﬁw? R derBhmd (o-8, wagering

terminal, POS terminal, or other consumer terminal) is enabled to communicate with the

terminal printer to print vouchers, while also allowing a CSC, which is external to the
terminal, to communicate with the built-in terminal printer to print coupons and other
documents.

The present invention provides additional functionality to a peripheral, such as a
printer. In particular, the present invention enables downloads, such as updated printer or
terminal firmware, to be provided from the CSC or a local computer (e.g., a technician’s
notebook computer) via a separate port at the peripheral. For example, where the peripheral is

a printer, a USB port can be provided in accordance with the invention to accommodate such
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docunents. The present invention provides additiona
functionality to a peripheral, such as a printer. In
w@aswileudb@r , the present invention enabl es dowtDaER)7/003358
such as updated printer or termnal firmvare, to be
provided fromthe CSC or a |ocal conputer (e.g., a
techni ci an' s not ebook conputer) via a separate port at
t he peripheral. For exanple, where the peripheral is a
printer, a USB port can be prpvided in accordance wth
the invention to accommobdat e suchdownl oads. A
down@6ddB) Bl tachnidin édfﬂﬁherpblug agopable dbliee (e mﬁelétﬁzkgPDA tablet

not ebook, PDA, tabl flash nmenpr
comFles) Th SR CLGE ) SR TP nt REVIE AP OP Y dere or
firnf¥ard tJ MYRFiRekO the printer. There are occasions when a

printer will have two or nore separate ports to
ac cHiraTe agtascasang v@mmn&nm& rham BY@eneresiGpRratesports to

accﬁ%n%ﬁ%tlb d%gtc%k%m%%gnggot!) Lges S 3%2%? ?\?}&Eﬂ& OEQEOAI-SPC Each of

nown in reater
thesdqgiraiocolsas omil Kbemenithe ars, ztse;l@scrrd:!td i greatoradnidibbelow. Where it is

vj de data to _a rlntrva ort
aesBrd G T e innap w86 R & ButE b RsiPieB Bt afilfqug nev
firmhgre P lofie [datél 8 ba ddSBIget to eheithanvia mUSB tpoliga mechanism must
provided to switch between the two ports. Sone
be RfPMtdﬁéé‘P gwitghy betwieen UsEWG RRYtH r e speci al i zed and/ or

deds&ﬁé Sebtsadk &aich 9s @%M&fbm EShiiZdd PO aBdNa6aE @bles to be

The necessary ca o accommodat e USB
used |tcg rediablynegmmonichte igneld. dEe Raseerrs eaties eacrpmeragete USB signals

S t.
ma %Sﬂbeﬁér)og{cteﬁcﬁ 5 18{18% R&ﬁ%\?&%&{]?}é%% P:% fo(rfdh\ga%eirﬁxqurmmal (e.g.,
slotSnaddne); ticlset deshireh PO Sttorminel enths likag Spreenit srdssirailbey use

than repl ace a,popul.ati on of ins rs.wth .
exifiaE RS atoet g Pkl Bep e s Bl S ol modets, it
wollRadvantdBe AR t6 pesvidde Pne%h@tdi‘d@ &4 &g \phdri’l&ﬁreilsﬁimgljmitnters do not

have the necessary cables to suppgrt an

e
havg femnecsstacp calplsy LSRRI, NeSLPOIG0G PR At o nﬁef %‘émple existing
pm&t@ﬁfrh:g_;“f)@ ot &F &) ﬁé@elb@ﬁ\@tﬁ& 5223 2nd et 4ighals ARLEUSB

not USB signals. It woul d be advantageous to al |l ow
sigiale hitpyauld be gdvantagesys realiaw sudigpingergia alpo receive USB signals,

pargglp'wg Yo AL uip%f ngao&ﬂ{oaaﬁg o ﬁ@é@é&a@epg W¥port. It would be

re ov furt
furﬂndwadntaawuss mrpvmleladmyafm;slgrmt camgigyfitain tbo Mﬂﬁ:jpcbnt terswitch the
0 sw

t he inter ta a.USB r
pringis = PR free s e A pr B Sy Fin TR ot S eAgpe
operation, such as Netplex.
The present invention provides methods, apparatus and systems with these and

other advantages.



operation, such as Netplex. The present invention

provi des net hods, apparatus and systens with these and
worlenomeyant ages. SUVWWARY OF THE | NVENTI ON | n PCT/US2007/003358

accordance with the present invention, nethods and

apparatus are provided for driving a peripheral.

Peri pheral commands are received in a first protocol

at a first port. Peripheral firmvare is received in a

second protocol at a second pprt. Data are to the

peri pheral fromthe first port or fromthe second port

in response to asgMNVBARY'GFEINEINVENTEONCONd port .

The peripheral can conprise, for exanple, a printer,

such as a gam ng machi ne or point of sale printer. In

an i ddestdaatedidnhe gidiemtinvddtidnf metHodpand apgaeiug ase provided for

~data in one of an RS-232 or Netplex protaqcol, anq t he
drivipg 6 pgripberal. (Rerinhged cammangp ate IBS%VH? Bt 3 8git profogelag p first port.
Perg)rhggaq Qw38 RACLALEH i E&oﬁ@%@ot@édl ik §lsedti for ebhi@dlare to the

ata input. A second processor associated with the )

peripher dropotie firmspert USBodstha seemdtpofioin regsaisy fmg cerspand received at
. data fro he secon 0 B cei :
the S P BT oLEeBPERE Bty o B bl S tbrSiysh i o gaming
maélneet peit dBsAe piliherst ep of directing data can

conprise coupling eilther (i) data fromthe.first _.po

or T ) LGIERRH RS o e S LR B BAY BOC PF DS 232 o1
Ne{g@ Stcol, e@ithesecdhd hbe re@seitiapointa USB frb®csbr Adlrst processor

ata input of the first processor jn response to the d with th
asseeiptediith yd PeigHATRAY 2 seriddria BRuE o FPI988 IGTSTSPSEr(Rigd with the
' SOf recdiVend UBBLAaRS RERSHE eI 6 OUSB dat

secﬁé%é@%ﬁxa?%%{i g{ agglrg‘?t_. I %ecsluchg an enbodi nent ,Se a shpgirrgd -
receiveday thesactrsl proogdsdeis copyertadeaintd sesial B2 Xelosmatted data.

proGessor.s nd,- 4 . i

e g e e
or 8P sedaRB26Atfermated duea Ednvstteg fiooeBSBr data eecetvedla e second port,

data .port.. The {ir rocessar is configurable to .
o B3 Bkl 4t irPPhot e Hsr R aarO T BALRIBEE (NG <P ATk The command i
defR¥d froRrUSE damGepdive@by sdid sédihdsrbeedboRS- 232 f or mat

provi ded by said second processor, depending on sgug

conriRdirstappasapiigay glsaitars HR L& 458 Pedn R 8Y¢h Hyergbodiment, a
sh#ﬁ&e ir%%gd' load Be PRAREMEIA M AifsE 2R SHcbh& pRIHes#h2d, anB@hd Sommand can

aratus Can conprise a first port for receivi ng
be dmred indhershared mameydilhg commend; frem the shared memory can be

communicated to the first processor via the I’C data port. The first processor is

configurable to accept data in the protocol received at said first port, or to accept data in
the serial RS-232 format provided by said second processor, depending on said command.
Apparatus is disclosed for controlling a peripheral to receive data from different data
ports. The apparatus can comprise a first port for receiving data formatted according to a first
protocol, and a second port for receiving data formatted according to a second protocol. First
and second processors are provided. The first processor is associated with the peripheral. The
second processor is associated with the second port. A switch (e.g., a multiplexer) is adapted
to receive (i) first data from the first port, and (ii) second data from the second port after
processing by the second processor. The switch is controlled in response to a command
received via the second port to couple either the first data or second data to said first processor

for use in controlling the peripheral.



protocol, and a second port for receiving data
formatted according to a second protocol. First and
W@ e@ana4pr ocessors are provided. The first proR€EES82007/803358
associated with the peripheral. The second processor
Is associated with the second port. A switch (e.g., a
mul tiplexer) is adapted to receive (i) first data from
the first port, and (ii) second data fromthe second
port after processing by the second processor. The
switch is controlled in response to a command recei ved
Vi aThb @efipiospaltap@binpiise, ESreRb@pR), b bahtel BthidsaSlanfif) MaShine printer
second_data, to _said first processor for use in

°r%Bﬂﬁ?bﬁFPﬁ@“?ﬁ@sﬁ%ﬁpﬁﬁﬁﬁal.The peripheral can
CONP b RlushidfedetbBliBent t@ﬁx@% Frt ?éé%@_e@?la%figggﬂley an RS-232 or

machine printer or a printer for a poin
Netpdexrprospcol,|andzthe pedond postreekivesnath inemUS B pretdciol.sThesedond
JESBE ¥R 8RR | f - 232, 0 t pl ex protoco
Pt gr)% t he second ls%g ?F %? {eﬁcbe}{?l (50515 %g%gth? Eljs? EJ%I%O o g‘?@é‘gﬁ’m the second
porfirgo sendRS-38 2 dewmsutedpiaty | Hesfitshprawesontadataidlata input, and the

nverti he USB protocol data. trom.the second port
SW“i%Cn ok g?slnrgF tﬁﬁ%—%ﬁﬁ?‘?’@r%&l ‘ioesducg%ﬁ”é{l 9FRdFYr st processor
has Tae St Rbcedasecan s hava e 1T 8ata WokC M GRUBH 8Seridl§ can be
cond data to said serial data input. Thé

first_or s |
pmﬂ‘i@tf"bf}@cﬁg@%@}d LandProsessaieios sloripg timeempend. The command can
be SEBAREAI IR Ym | r | - n
processors forqgfg??%gﬁ%ﬁgggg%%%&%%ﬂﬁﬁé&%gi%gﬁge%gﬁﬁggpon'
communi cated fromthe shared nenory to the first
processor via the |2C data port. BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 is a block diagramof a prior
art architecture for controlling the printer in a slot
machi ne; Figure 2 is a block diagramof a system
architecture; Figure 3 is a block diagram of an
exanple interface inplenentation; Figure 4 is a block
di agram of an anot her system architecture enbodi nent;
Figure 5is a flowhart illustrating an exanpl e
comuni cation flow that can be inplenented; Figure 6
is a hardware bl ock di agram of an exanpl e
i mpl ementation in accordance-with the present
invention; Figure 7 is a software bl ock diagram of an
exanpl e i npl ementation in accordance
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with the present invention; and Figure 8 is a
flowchart illustrating the downl oadi ng of new firmare
WO e00d/1pE60 pheral in accordance with the presenPCT/US2007/003358
i nvent i on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention relates to the control of a conputer
peri pheral, such as a gam ng machine printer or PCS
termnal printer. Mdire particularly, the invention
relates to an interface for egabling printers or other
peri pherals to receive commands in a first protocol,
such as Nerplex or RS-232, and firmnare or other data
in a second prot ocol , such as USB. The peri pheral
(e.g., printdBUERRPESCRIRTIGNDOE BHE BNGSed
term nal such as a gam ng machine (e.g., slot machine
or lottery te rrf(nal) vendi.ng machi ne, self-service
ti cKEBUE d i hi?F dipggsm ef #prier art Pehifashure faceontrplling the printer in a
slofaitkife:machi ne i npl ementation, a local controller can
be prow ded that conprises the portion of the gam ng
mac Kigrae §mb10ﬁb§1ag@ne¢f @elystam arshit¢nguregame

cont P & 4 5 BHE R e B AR P ol mR B

sysf@nrcém 1 blocke diagtrat of sn swithet syssn raﬁﬂlﬁécfteﬂa dnfbSméme
age u . Typi cal | t he
c on oIy grsgal1 gep Tpélfmf%’é‘%ta&eﬁf"ﬁé M Cf’ﬁﬁ?urb?‘"’é’\?Pé]é’? thagean be
implasiesedy W t h vouchers and coupons, and the central

Sys emc ntroll er eﬁ a renote device that is either in
t he iR f%f’c'P?fFli?"?r pkdipgramy of apiexample dmplanaratation, in gecordance

WIthrﬁh didnt aventiod:aci ity that can be |located virtually
ere. Various well known standards are mentianed
her giW? 6#3 %@W%ﬁe bloekdinstam phgn elagmi¢ Bnplemnertetion in accordance
w1tﬂ'tlf1a={}?xrg %ﬁdof t he di scl osed- enbodi nents. These
I nc e RS— 2, USB, Netplex and |I2C standards.
RS- Piure § isa ﬂethdﬂlﬂumaﬁmg tigtadcvitl beadingDo orewe §fm@are to a peripheral in
data term nal equi prent and data
accop&a%%%gtgt reseanvB% , in which serial binary data
i nterchange is used. Netplex, a standard devel oped by
International Gane Technol ogy of Reno, Nevada, USA,
provides a nultidrop serial comunication |ink between
a central system and peripheral devices, and is used
to transfer information and all ow control of
peri pherals. Universal Serial Bus (USB) is a
connectivity specification devel oped by the USB
| npl ementers Forum USB is used to connect peripherals
out si de a
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conmputer in order to elimnate the inconveni ence of
openi ng the conputer case for installing cards needed

wo ovo7aemsb@i n devi ces. 12C, or 2-wre conmmuni caPCDOS200%003358
a formof synchronous serial comunication that was
devel oped by Phillips Sem conductor. The interface
di scl osed herein overcones the drawbacks of prior art
systens that require a proprietary termnal to be
purchased to provide both voughers and coupons. Such a
prior art systemis shown in Figure 1, where a
termnal printer 10 is provided for printingvouchers

cont ol | o PEATHEBIRSCRIRFRINRF Tl Iy, |
connandglgomf{inter 10 using a pro;gcol 12 that if .
oy i bl apiedS B sop o ey BB RE pchihs o saming

madir H@drSor Weld teli@aNprimied, MoRr ﬁartﬂfulai@t ﬂlehh@diﬁ)ﬂih$61atal§l to an
In the prior art enbodi nent of Figure 1

integfaef fop PRabling priptergortheeaphsry! S(S%Fﬁ“&’é(et"ﬂ%kmﬁngg ithfirshRgptocol,
such B Eeﬁgtglegcatfp@ﬂ@%rlﬁ 'ﬁ?mw-ﬁbeolg(ﬁﬁ@ ds@nh ra\%la&cﬁ{d FEOREE0L&h as USB.

st ¢ gam ng nmachi ne hardware, including the
Thqcmnmheal (eci mindiirs povrsside i Pistereerapemted teaming! guch as 4 gaming
ot machi ne t nd ; L
R
POS asiinirel,| a@nheviilee. dnamtmmg mablané aoebBntafibe adpsdl Gmltroller can be

oo P S e BB P o Pl S o

“oahd@ohir6lk@l” BefucBlan RuplReiestationa dybRncesHiolkr cSayﬂieEm‘bwded which
controll er and provides these nunbers

COIHHEY @F|Céaﬂa1?h%ew§f@%quﬁleaéﬂ% S&é@%ﬂ?%{ﬂé&f@ﬁg é%i?& & %4‘%6
maxflag gEr o £ tfgﬁﬁ:‘éll? Ghe fRAI &GRBLNG!S F&[’i‘ 8f #R M RAndBER ph&ides the

d di'splay. Each particul ar nmanufacturer
cusimes rath ‘gawhﬁ:rg andieoineas apil the eganelrabteln ¢naprellpt is agppote device that

is eg er m Oenstahi%ldtgce [l#p\ggé}? %qu%mmls %H: lb%.‘}g@,?% n’t?ﬁ gff?etrerrt @Lcility that can

ecurity an I've reasons.
be lpbﬁﬁdlwﬁmaﬂyamtzhﬂre of the game controller which dri ves

t he_pr.i nter i ossi bl.e cust.oner

o VRGO B kndy S dirafRE preptreersip St o0 Bengl Rispting signals
bet@@&ﬂdﬁﬁﬁieit clohRhts AT tIROURIGKRd eAbAdinydigy. ETIRBe ;mmqarthmsmz USB,

i s of in present day g@n1ng mac

Nelplovindat: sidhrie R o7 1501wl KR SEOHRROPRaovidgh ah midrtace
bet%@ﬁ‘ ﬁatta Q&nﬁﬁhﬂ%%prﬂ&ﬁtana QafeiRhahSidati chsAsmRthaitl Mwhich serial

gam ng machi ne manufacturer. In parti cul ar,
bmmedaéa alt@t@b@r@gves ugess | Newplex, e stapdardidsveloped bilagmatiegal Game

Tecf' Efggilcéflﬁ&-{ bﬂfgvg&e L%a}(n d}gwﬁggg hﬁﬁtl%ﬁtseﬂﬁl%n%u“&%mn link

between a central system and penpheral devices, and is used to transfer information and
allow control of peripherals. Universal Serial Bus (USB) is a connectivity specification
developed by the USB Implementers Forum. USB is used to connect peripherals outside a
computer in order to eliminate the inconvenience of opening the computer case for
installing cards needed for certain devices. I’C, or 2-wire communication, is a form of
synchronous serial communication that was developed by Phillips Semiconductor.

The interface disclosed herein overcomes the drawbacks of prior art systems that
require a proprietary terminal to be purchased to provide both vouchers and coupons. Such a

prior art system is shown in Figure 1, where a terminal printer 10 is provided for printing



10

15

20

25

30

the gane controller 14. This enabl es the manufacturer

to charge additional fees to upgrade current gam ng
wor@nilmEs) or to require the purchase of new gR@i/Ng2007/003358

machi nes wi th coupon printing capabilities. At |east

one gam ng machi ne manuf acturer has provided a new

nodel term nal that allows coupon information input at

the central systemcontroller to be communicated to

the gam ng machi ne systeminterface 16 via

conmuni cation path 18. The comuni cation path 18 can

voudHR i dSRupbift in 826pbRdeR0 comBlahiafrBmneianty dontrallecTh. AT Qime
wireless) or the Internet. The systeminterface 16

contygljer 1&@&“@%@%9@;@@&@%%{@ SR b5 apapiRcalsl 2 thatip gompatible
WImﬁg]lgghhé} af o %ﬁgleecgf&s&) h2fhadd bé’@n&&‘ﬂi@&h@r Bfme RS-232 or

rmation as necéessary to ener te coupon pri nt
Net;ﬂenpmﬂcmt&lst\hallloarvelprtbvm(ﬂeﬁdat@trtahmnswm nal printer 10.

gc Onl ge/rr t he gr%exgtool%t‘r"r O| l ‘Ierth% 42\1/1%8 gg}{{ 11‘2‘§l 2 ¥s ?Y\leIO rietary device
that ﬁH mbrutiedl ar tjde gaﬂmgoﬁhd}mid él?het@mrmhﬂgﬂertoonaélfs elmet bashvegaming

rinting 0 Thus, efac:lll
macBine RS ereat o SRR g iG CisReeh ! AREP EEr s g sl
macH8R§ e Rhd 8Ro g@ﬁfbrﬁl@muﬂ&t a&6 DbiAE a Bl naGibeF S6t8ink@ from a central
provide the ability to print coupons in addition to

systemeoppldaratiza syam L fagghtn g hraxivm dalcrpce cgmré%lgfatcs with the
cen@ﬁ%%&%ﬁ%ohﬂoﬁ’ér afll wifd {4 Fﬁng chltt it M RLBAIRMENDRE LM humbers

acc ng to the presen i nventi on, wher ei n coupons
frong ghe deetrirsysteactoniroHenand pedvidesdlesemunhersga tangarmedtnitiedler. The

systrerﬁtnlg{e?tga%eu{s 0. rggf)okpglegnpd&%% Ekl‘f{% e&dq}éﬁ ol% thé 1#1gtngchme card

rovi he sy s &M 1 ht
reac&ﬁamgaﬂ@layontrol I er 24 and the printer 20. Inf or mat i on
from traI stemco roller
P T R R HPORE T} AP BE RS 31 APl e s own

gmr%éﬁ&ﬂllé&eaﬁlowgym}ﬁéﬂ isikeptNetét R deduity ARl SorSp&itive reasons. Due to
interface 26 via conmuni cati on gath 28 (simlar to

the proprigarceatixs e tha gamegontrpler whish drvestbe pnaféé ihig $gipRossible for the
custrog{%r g@&&e&%g Ml {hlli-%tf&ethg SRR oﬁ}{ﬁér%lﬁﬂ@ﬁt‘é QbR bs coupons.

gane c ntro 24 1n a conventional manner,
Andg wsdlepﬁactdupoﬁ priptingie qfterdd it PrsentRiay gaming madtiaes, it is, only provided via

the Bx%ﬁ{lg&p[ gﬁﬁ% ﬁ&i‘ﬁ}oﬁgg r\ﬁ]\félpr%g:%rgghf &;@éhs InExlgtrrﬁ %e&@emq]g association

nmuni ca Interface
w1th?ﬂ1e\gaﬁuﬁ@tdaclﬁﬁe wiahtifattueern du paticydan twlneml a msmindayiesm a coupon to

be Rinyec, SR BTHEST P e BB A B PR D G AP e e fp do so via

the g&m& E@xllthﬁfer il s Thi enislesHE nidnafachiié t6 ¥hargendditiendldeR t@ Gpgrade
currelntr ga(;rtnh'xé ntla%h}ngg oe rttl) pgqglrre !ch%tp%gh%gee of2 r?evxy Igﬁm’%?rr?ac%?nes with coupon
printing capabilities.

At least one gaming machine manufacturer has provided a new model terminal that
allows coupon information input at the central system controller to be communicated to the
gaming machine system interface 16 via communication path 18. The communication path
18 can comprise, for example, a private network (wired and/or wireless) or the Internet. The
system interface 16 will pass the coupon information via path 15 to the proprietary game
controller 14, which converts the information as necessary to generate coupon print

commands that are provided to the terminal printer 10. Since only the game controller 14

communicates with the printer, there is no way to avoid the use of the proprietary game
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according to a suitable protocol such as |2C
("Protocol B"). It should be understood that any of
wo aso7amsie@i fferent protocols can be used to sepPdr/UE®07/003358
printer information fromthe systeminterface 26 to
the printer interface 23. In fact, one of the
advant ages of the present invention is that the
comuni cation between the systeminterface and the
printer interface is not a prgprietary conmunication,
as is the comunicati on between the ganme controller
conﬁﬂ@br&é’tﬁm@lo'ggtt@ effedi e fragiag of BotponwhThes, Bredfhcititiés (A.gwidakinos) that
be defined hy the gane chi ne, manuf actur.er, Protocol
owrphe gamE TSRS A EOMPIPSEETYEE O USEagHyE B e glenutacturers to

provill@ihelaBfity Y& bR dolip&isliA 6&ditidn EPRBRbEHREs RATHY Bhfiltigii4khines are

with. By providing a generic printer interface 23, the
alrepdyedestaned gprat on al | ows coupon information fromthe

cent.ral, s . t . DL ' . .

en bl PSR S8 2t Mot e
coup@tilian deprinsdofitiidué raiane @otht gainingrmaehindGnemfatterer. In the

rinter interface.23 receives. data.f ei t her _gane_,
e B1oF EFE5h (R o DBTRAES 1o LA POH LSy E Baptertace 26,
gamdYoRkibB&R2Md(tBe Printe€20! PRforialion fBtd @8 kenttdl spi@écbhifciser (which

whet her the printer 20 is . available, and if so, : )

maypeRirsslsanclye iplrppieddiaing § BrticdrmimiPeaiq dnpiyedrgprovided to
the gys'té?ﬁ Stedrite® 6Vi® BEhnfuRIcAREn palh 83 RIRRSF loYeoh@hiREdRH path 18). The

ata I's then sent to the printer via path 22, usi ngn
systeeinarisropasiseq the data reggived dhom Higtcentid systepaoptrpler to the game

' d t ' b OF: - PEi Nt

cor LD ot Sl PBLRL RS I LPELTIED, e
conventmahdetd providedtal oFipgtifrem3hd-ggue eorBrollsr 24 I5l coolmunicated to the

. di agr [ ustr at.l .1 he hardwar d
orirdy ARk 41 VR ik BRSO fea Ged by e pamesqnisller o8 RS-
232203 Nefplek Q‘Cfelﬁlliﬂbl jg? Urlg@i‘ﬁ&ﬁﬁﬁh ticRtaeived ﬁio?feﬂiefcélgml fsigtem controller
~gane controller .and_the systeminterface via,
is algse opeset e teisysre letgffa%eﬁﬁﬁfﬁqcsb’ togEhe pryniey éweé%cq i% vig gpth 27,

accEPREoS: suftabIe b8l VAT C PHrb@BSIESH)! & heGRIbéundadsfod that any
formatted using the Netplex protocol fromthe gane

of vainus diffeeant pRieteltrandensgd ogepd thearintesinforaptimneirombesystem

inté?ﬁ‘&% 56 ?!f the bPinkr E)rﬁgrf@ce%g Gh ﬁ{gt, AL bE {H@agi'véﬁﬁﬁ%es Jrle O&@é@ﬁt invention
contro er -may e confl gure to provide vo cher at a

is thes thegeonireurREatRBbepwednathe bystanm intdrfach and dee pater infetfhedoie not a

propEE S AR Rrosh & B e S G iedtRe Pgroter and e

priftédiaesmos. Bousf while Phtoct i will besgedinedbe did gamhd mbchin@manufacturer,
t he system i pter e usjng, e€.9., an | otocol .. The .

Projosel B oSBT CewEsl B en B isbrrothepl e bR pign mertice s

capabig e tbinfluRidadia @ wathd BYAS6@idingla @etiOptiler MitdfRs 29/ thdBresent

. Software and/or_firmvare that instructs the processor i

invegiopallops carpaHaimation frog) the central system controller to be printed without

passing through and being subject to the processing requirements of the game controller 24.

Once the printer interface 23 receives data from either game controller 24 (e.g.,
voucher information) or system interface 26 (e.g., coupon information), it determines whether
the printer 20 is available, and if so, processes the received data for communication to the
printer in a proper format. The properly formatted data is then sent to the printer via path 22,
using the protocol (e.g., RS-232) that the printer is designed to receive. The operation of the

printer interface is explained in greater detail hereinafter in connection with Figure 5.
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the data received fromthe gane controller and system
interface to the format required by the printer is
wat@rad4sm one or nore of EEPROM 36 and fl ash PE€IMDE3007/003358

31. SDRAM 32 is provided for storage of interimval ues
conmput ed by processor 30 as well as other tenporary
information as well known in the art. Once the voucher

or coupon information is decoded and converted to the
proper format for printing, i{sis communicated to the
printer via RS-232 drivers 34. Prior to being

comnﬂgure 3tieglblook dl@raa iikRitingthe hittivate sﬁ'ﬂts%ﬁ%ﬂe/ ware
orarlly stored in SDRAM 32. Fi 8ure 4 is a bloc

CO’BP%‘@?néﬁﬁ féhe prntar ingriage 23-efMpsencnton 80 wieaceses Hetapedeinedrirom the game
coltfHIRF ﬁ@ﬁﬁ‘d #3 s&§teﬁ1ﬁﬁt@ff9&r yiit qu éf@b{e:ﬁ d%lggrst?gr 54 8/or 35. Driver 33 is,

printer. In particular, nment's
foriexpmpler atNetpléxndnivay ameﬁglr@hm rbeeivauddts formated nmmg thelNetplex protocol

h di t
T A TR IR D T
vomos housmammﬁr gluH @n?c ocsmuer hBebPedrtiparedo pidalid eouoher data using
theﬁ%% ggﬂé ent r| n@g can provide rran%/oeé1
15 t‘“ﬁ 3’ .aim fﬁce\yp@ &y a;ﬂ pfnﬁspc}] e processor 30

usmglRSﬁiﬂQﬁlvféstﬂES@&IpoﬁQata'\’?ﬁi%'iziﬁc@'t& ﬁﬁ%\‘od@:@&ﬁ%@tﬂdnﬁ‘ erbee tral system
printer can al so be shared to agcomm ate the nee P

CO&W?élebYIPﬁlﬁf‘e%ysm Brgrice usingcte-aan I Gpretaenit Fhe 8¢ driver 3s processes the
cmﬁ‘n‘oh %ﬁeﬁ'cﬁﬁ tﬁé@sﬁﬁ?ﬂwfrﬂ& LMD&%?&B?{ &t t% tgé Bxco%?s[%gxt $o.and

ditional nenory shown I n
c 0 nﬁﬂﬁW@m angfes fbfmﬂnat lhetngmme @mclessot B@howand dsysieend convert

| nnection W
e BEEELACE RO ATHEBR LR R ARl GRS a5n Bauieaby e
pmﬁtamststometkmofne i nire of EEPROMB& aﬁ@ﬂ@dhdn@xﬁﬁmﬂli CADRAN 32 is
cfg 22 W | %tgl erfqr med C{)UI val ent el enents that
proftel et sueints b P ATHE SO by or et 30 oAt tgmporary
inférmidtionah el knbWiish ftar) DiReh & ATTRHE &%{q?oh inkMWiatiBh is decoded and
interface. It is noted that the

rinter It is | . .
Cor’e’sﬁ?ﬁﬁm the Prapat Formaf for prisking itdscommunicaied fipthe p@mt@rvm RS-232
e
rifeRs 34 oo OPCREEB ARG ol AD B ol AR 5T e Rhogority
storedtie SBNANGGpe of the invention. The routine of Fi gure

5 S t { bHox.52 n| cat
i:ij\gtq'lﬁf?‘e‘t gsa rr@ 8@6?’?’? aﬁ o ar aliiria §/es?léel?ﬁcfrﬂ?ré YDELE h§r hier interface 23
is 1muvctraﬂed olvifhin tha terorimal mmairl hﬂpe&tt@.ﬂir, alFof theeiitings illuétrated in

hown.in Fi rlnter
Flgur ?alnacee “glg q&r%ﬁ?@&a Q(ﬁ §"}f$’| B fn Hﬁ!?ftth%m};%ﬁ?éomlcal
altemmive ©b peivididg & bepapé ﬁm&Er infirfact 8¢ ShownGR PR 8 24ih@NBe printer

controﬂer z}h[ltgd)? grsétseenr‘pull Hlteep%;?e% %arf_ growde many (if not all) of the functionality
provided by printer interface processor 30. Memory already present in the printer can also be
shared to accommodate the needs of the printer interface. Such an implementation eliminates
the need for two separate processors and additional memory.

As shown in Figure 4, all communications between the game controller and system
interface discussed in connection with Figure 2 are now passed directly to the terminal printer
40. The functions of printer interface 23 and communication path 22 will be performed by
equivalent elements that are integrated with the printer 40 itself.

Figure 5 is a flowchart illustrating the communication flow for the printer interface. It

is noted that the communication flow illustrated is an example of one possible implementation
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are nonitored via path 27. If a comrunication event

(e.g., a nessage for the printer) is detected at box
wW®4907tia6@ onTruni cat i on source (gane control | er POT/US2007/003358

systeminterface) will be determ ned at box 56. Upon

determining that a printer nessage has arrived from

the systeminterface, the nessage is directed from box

56 to box 58, where a determination is nade as to

whet her the printer is availghple to print a coupon

received fromthe central systemcontroller. If not, a
of thRSHntS iteHBod iaBf Blat bhesmlementh s ays pesibladrel Witide tigvintended

that it can send the nessage again |ater (box 60). The
scopRUtth BIVEREN. cont i nues to nonitor the communication

por 'i“@e &%ﬁh@gf ﬁ%{n%q’) QPR %oR30. _Nt bbk 52 Shé 848 i @toborts from the

box 58 that the printer is available to print a
ganeoeononllertdnd systemanterfaceare pamitored foya eanmunicaigmeent.sFor example,

o GGG A 0 A0 Mg SR GADARLA fins fom

the phimBteitrdlRE 34 $ia@an?$ Sifhderimtcoenndnicativhefrper the syscan interface 26

printer that i ing to print the coupon (e.g. . .
ace praiPrA P ThOdr TP SRR e e A P Hedrings i
det@ted it BYk S4the cOnbhiRitaloskdires @aineRbhMbIR Br €psterhénterface) will be

provided to print coupons and vouchers, the preferred
detespiagfl 349K SPs to use the same printer for both. After

th eﬁ)ﬁ)gfri' RORh Y B d HhtbrSn&R as Qehived fHdig sl Ye@aridterface, the

pri data streamas indicated at box 66, it is
mes§sapavardiedtet dronhboxp?6 totleax o vhereiadataginationiemiade poe whether the

. ((box 80) .. The ' t her va fi&. Ifnot
L e T L
bushyeatesipial idxett @ thosysten tddrfaon sethahit cas sadithe message again later

the ga cantroller, this fact is determn ned
(o PO OB e B i mottrap e BB e pl R T8 fared ot box
sowhether the printer is available to print a voucher.

If not, a busy status is sent to. the g@rre control |l er

(bokt i cesamun tadkat bt B et TR i B HERe 82 Rya CoupGt the coupon
dat? g{eyrﬁ el IBNhRLEY rQeived Rb&OEITLNEC638d @Bx B9V, tafid coilverted to a

printer is determned to be available at box 70,
standeed geinter daasirednh Groxddd a The stpedasd peatepgdatp sieara is formatted for the

ecoded .at.. b (0] '
iR’ oL aER efihy 18 BHnGARYGIaSe b bl BARLE oD Plghke 2 or
terilinizg printef 90 0fFigeck 4)orAlthoeglpdifferent printeryras bedrovidedtotpsigt coupons

a3, SR SRl EUIRL o) 82058, Mo e coupon
inf6RA4tioAUS BorfRrted @ the gtanflart! Ipeinted dira sireat aoindatddsat box 66, it is
forwarded to the printer for printing of the coupon (box 80). The routine then returns to box
52, where the communication ports continue to be monitored.

In the event that a communication event is detected from the game controller, this fact
is determined at boxes 54 and 56, and at box 70 a determination is made as to whether the
printer is available to print a voucher. If not, a busy status is sent to the game controller (box
72) and the routine returns to box 52 for continued monitoring of the communication ports. If
the printer is determined to be available at box 70, the game controller data is received at box
74, decoded at box 76, and converted to a standard printer data stream at box 78. The

standard printer data stream, formatted for the printer, is passed on to the printer for printing
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The standard printer data streamw || be formatted
according to the protocol needed by the particular
we@eiontieseuused. For exanple (and as shown in. FPQLIUS208)/003358
the printer data streammay be in the RS-232 fornmat.
Those skilled in the art will appreciate that other
formats can be used, such as |12C, Netplex, or USB. New
printer formats can be accommopdated as they are
devel oped, by providing the gppropriate driver in the
printer interface. Figure 6 is a hardware bl ock

of tH RAERR Rfindics¥e herBx 80. aHeGba@RABeNdoPs bauk tP1bes SRtfor continued
i nvention, in which data received in either a Netplex
morfilgringa L B CAMUSBISHORROEan be sel ectively provided to

& PhldNSlaaR pifaifita sHmW & B BLhdteRl! a%é@rﬁir‘é'\(yl(ﬁe pr8idcol needed by

The printer ‘processor 100 is used to contr a printer
the paticdaryrindertused. sSFrexamiplegafidiacshiovmgn Figurg ), dhasprinferedpta stream

i,n connegty wi t.h-t he pr AN ' : I
me SRR S THAS, SR PR, WAL B can
be uREAIRLOh FICPRaprasarUIB0 Neasprhdrifommats 240 poadcosmabdated as they are

serial port. The seri al (t ca f.or exanpl e, conpl
develppHh PHE TIPS DRI NSR IEIdE PO FRTESI  SDRAM

32 Figuld PN ladReviRE bRCR AR 4 Histin M sRbiREcCRITR tiegstesent
by processor 100 as wel| as_other terrP

orar
inventipor irerligndata reseived kheifhst p Nefiex fprpa N&Hﬁ@%@ﬂﬁ%aﬁl ke
LRGAL B i 1 ¥®Via 3FmBPRXQUNRUK) 882. The pri
G35 S SRR W K. T
proceskeT] 0D npuged o centofl alpdXtet GRcarscait ite prifgng8meyens. 4t is also used in

data fr. RS-232 .interfac . [ - 23 -
corS G TR 208 R ¥ ol B R f fgem
priritét feRE eckniy 3domvotasst 109 Hasbothfand¥h porand y s&dalgbrit Mae serial port
printer. After the US a ta be downl oaded i .
°a“r@6@?‘%ﬂ%&°w“6§&%§§gﬁ5fs@ PR OPRLNSYy SPRAM 32is
pro%iBY Erisorhde 4fAnEEm vaddesEoirputed blypadcebiord80 ab&eliak bitRe temporary
over a conventional serial data path (e.g., ribbon

infaratfien a3 well keowein ®F aFort of printer processor 100.
Co nmgo?éxo&{apistrg&?vey tﬁﬁmtﬂ]& G&iverd 8 n QR ds Nefpikx serial data to

consists O rippin e substantive data packets )
onef inpuh Holten OB ER Thadthet et porf of YIREY &9 reseivpeBSi232tspidal data

from I U R S T s 2ee P p ARl A Cadtl ol SRAEARARC LS
data,fantl e igterided!for duvenlsating int@flash rhendnyi i afitheptihternr Afterghe USB
oS AR ST SR S 184 T BB mvers R
23Midth sE RN E4n bdéarkisBowitaRdhventional serial data path (e.g., ribbon cable) to the
serial port of printer processor 100. Conversion of the USB data is straightforward, and
consists of stripping the substantive data packets from the overhead and other information
carried in the USB data stream. Then, the data packets are repackaged in accordance with the
RS-232 protocol, as well known in the art.

In one scenario, a technician will arrive at a gaming terminal or the like with a
portable device, such as a notebook computer. The technician will connect the USB output
from his portable device to a USB port coupled to the USB Processor 104. The USB data
stream, which may contain updated firmware for the printer, will be received by the USB
processor 104 and the data packets will be repackaged into RS-232 format. A portion of the

USB data will comprise a command that is recognized by the USB Processor as a command
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fromhis portable device to a USB port coupled to the

USB Processor 104. The USB data stream which may
weoewatecupdat ed firmvare for the printer, w |PCD®ES2007/003358

recei ved by the USB processor 104 and the data packets

wi Il be repackaged into RS-232 format. A portion of

the USB data will conprise a command that is

recogni zed by the USB Processor as a commandi nt ended

to switch the MJX 102 to del jyer the RS-232 data from

RS-232 interface 34 to the serial port of printer

interle@G6 §¥REh &x@%ﬁﬁﬂi@ 16 Aetedidhd RSSZGﬂtdafwfrdda ®SLIER interface 34 to the
processor to the |12C port of t [ cessor 10

seria} partmé popipr BOCpw0y! 00- ERpRey™ awg 9tr133'6‘5‘F D Ragor s e P

port%ﬂﬂ%ﬁ'ﬂl é@&)rﬂb@ @%%OQ}% @ BEEROM)NMEmory 36 is shared

I OCessor. n response to the cormand pri nt er
betvpaen tiesE8B ptassr|lD4 gah tearatesprocessontlnaespenifatheparpRand,

. chi
prin}eE pRISETER DY VB BRERH G I Rt il Wy R 1A Mitahing
inpuNeF MIEX 19Ri ‘IEM[BG 10Distdueresthy pmlwdmg the dfetpiex serial data from Netplex

processor e.MJX contro | | ause
driviy 38 togh Fﬁ%ftagaaﬂé’gﬁﬂ%tﬁ{:@‘)&?ﬁ?f 00 s SRR i Sause the
m@@&qnétéﬁﬁﬁ%&%@ Jduue bf e RBAI2 diar ey ﬁﬁrxoRSda?,mgntt:ffece 34,
RS-232 serial data to the serial port _of.

therphppsorE OGS 28 H b IpPEE SORET Ry RRBRECERY | Hpcths will be
app}e%lattghao Bie él@lletdhﬁ thd At 34 fRtSC LR HHRIthent USBB processor 104 acts

rocessor acts as a naster processor, and shared
as armammpr&&ssm', and| shargg nprmiaTy 8P ap MEHES Popter prpeggser 4Q0 act as slaves to

h v s 10 the USB processor. In operation, printer
€ |S cE8EB7°"100 wil | control all of the various

f unki dpeRaionf prantarproteasqr I0Ackill¢bnigolpdl afithergariqua Ferctions of a prmter,
oSG R PRI Tt AP SR L0 o,
lowl AR HEREGUTS us&tlgtgrfEJeQHEfbhtﬁ? t10. Frome ltlmetton‘ime tenalelsd desited to

to change or a to this UnCtlonalt (0]
chapgs it asid tpithipfencEonatiie by ladingdedt PriE f?/rm%/ca i'gﬁ {hding Of new
ﬁrr%\ﬁglje id fRfifesled I &Eﬁx‘aﬁﬁl&r\gﬁh WelphestREINPERDAMY alloWERY 4 @Bhnician (or

ovm ng a technician (or _renote device) to connect
rentote ﬂd‘md)lsBccmlect tgﬁheLEBBmOﬁcSlﬂéﬁﬁ Prpgassp L G orderdo provide the new

fi ! gl‘?é YCJ’ d!a t ﬂlgr%\évo \%CHEH\@CE &%‘ xﬁy\@t&f}l é. E)ntnggﬂﬂaf:%\b%rctoﬁ‘gnﬁrﬁcated to the

ain can be communi cat ed
pnﬁt&eprbbets&hrefvepeﬂcta@ma pathy (egiagibbog cdbleh Bnprayiding gvo processors

bbon, cabl e B rovi.din 0 1.
todyit [ROVSE bR S 6 PR RIES BRLMEPE R o i
pro@é‘ds&t folt8cdiveihp ebinn@hd tithe dﬁé¢t§1ﬂ1ersy$témcte statrsebding ecmievted USB data

insieEh LI U ISBORA A R B AP S RL PTG 1 (h oL by g USE signa

eff&fh'v@fy%lldgﬂhe SPR&ANo SPitdiPlo ARbde whéte the USBRIaBQtonvened WiE RS-232
serial gata) is communicated to the printer processor. It is noted that although the invention is
described in the context of Netplex and USB input data streams, virtually any other type of
data streams currently known or developed in the future can be substituted therefor without
departing from the teachings of the invention. Moreover, while the illustrated embodiment
shows the use of the invention in connection with a printer, other computer peripherals that
rely on firmware (which can be updated in accordance with the invention) can be supported as

well.
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effectively tells the systemto switch to a node where

the USB data (converted into RS-232 serial data) is
wa@eowmmmi4e@t ed to the printer processor. It i s POL/E82007/003358

that al though the invention is described in the

context of Netplex and USB i nput data streans,

virtually any other type of data streans currently

known or devel oped in the future can be substituted

therefor without departing fremthe teachings of the

I nvention. Moreover, while the i l1lustrated enbodi nent

shamgude!TEis USBRhrdBIgN A @B il thafing SRS AWaRT oMb dheits of one
printer, other conputer peripherals that rely on

posgble irRaleEepiatior ot Eigrpresentipuenton. Ths disetsma iras mdanhtotliait the scope
of tﬁerﬁiﬁ%élﬁ@ )as SRy Behed &Hﬁl}%{ﬁ@nﬁu&% Wl de 45 hgxléﬁg th!)sse s%ﬂled in the art

sof t war e ock di agra l'ustrati ng

wnk@@h@maetmgfr@h thnsagusgs dfltes inmpitement at i on of t he
r vent i Thi s..di aqgr md.s n t. nt to
el Easpa Rt Bl B s FgerlaRes » rinee module 112 and
a U$E’pbx€tt’(dtdr aiddats] 40 [ Thelpgintp pavdary 1 120s hiOnahSiihtke obé!;sor 100 of
é hout _depart | g from.the teachi ngs of
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Figure 8 is a flowchart showing how a download of new firmware can be

accomplished via the USB port. After the routine starts, a determination is made at box 160
as to whether a USB download is to be initiated. If not, the routine simply continues to loop
back until a download is to be initiated. Once a download is initiated, the USB controller
writes the command message to the shared memory (EEPROM 36) via the I°C data path, as
shown at box 162. The printer then recognizes the command message in the shared memory
(box 164). In response to the command message, the printer generates the necessary MUX
control signal to switch the MUX 102 to output the converted serial USB data if the MUX is

currently in the Netplex mode (box 166). The printer processor then receives the converted
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given to the printer processor over a port, such as in I°C port, separate from the port on

which serial data is provided. Since USB data cannot usually be provided over the data
paths (e.g., ribbon cable) provided in existing systems, the USB processor converts
received USB data into RS-232 serial data or the like. A multiplexer is indirectly
controlled by a command in the USB data. In particular, the command is provided from
the USB processor, via the shared memory, to the separate port of the printer processor.
The printer processor then generates a MUX control signal for switching the MUX to
provide the converted serial USB data to the printer processor serial port instead of

providing, for example, the Netplex formatted data to the printer processor serial port.



| east two ports for supplying data to a printer or
ot her peripheral. The interface can be used, inter
wa@bdioajiodse0 controlling a printer or other periptiEUS1007/003358
and updating the firmvare or software therein. The
peri pheral (e.g., printer) can reside, for exanple, in
a gam ng machine, POS termnal, or in any other such
device. In an i'llustrated enbodi nent, a first port
receives data in a first forng accordlng to a
correspondi ng protocol, such as Netplex or RS-232. A
sec anthopgh the iRERLI¥E ﬁasﬂ@éeﬁ destrided BEQRAIRNRL FARAS S
thanother protocol, such as USB. Separate printer an
emppgimsniseit shald be apprgsialgd deg numerops adaptatioss pad wedifications may be
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claimsrory i s prOV|ded so that a conmand fromthe USB
processor can be given to the printer processor over a
port, such as in |12C port, separate fromthe port on
whi ch serial data is provided. Since USB data cannot
usual ly be provided over the data paths (e.g., ribbon
cable) provided in existing systens, the USB processor
converts received USB data into RS-232 serial data or
the like. Anultiplexer is indirectly controlled by a
command in the USB data. In particular, the command is
provided fromthe USB processor, via the shared
“menory, to the separate port of the printer processor
The printer processor then generates a MJX contro
signal for switching the MJX to provide the converted
serial USB data to the printer processor serial port
i nstead of providing, for exanple, the Netplex
formatted data to the printer processor seria
port. Al t hough the invention has been described in
connection with various specific enbodi nents, it
shoul d be appreciated that numerous adaptations and
nodi fi cati ons may be nade thereto w thout departing
fromthe intended scope of the invention as set forth
in the clainms. WHAT IS CLAIMED IS: 1. A nmethod for
driving a peripheral, conprising: receiving periphera
commands in a first protocol at a first port;
recei ving peripheral firmvare in a second protocol at
a second port; and directing data to the periphera
fromsaid first port or fromsaid second port in
response to a command recei ved at said second port.



2. A nmethod in accordance with claim1, wherein said
peripheral is a printer. 3. A nethod in accordance
wowaoi/1ed480 m 2, wherein: said first port recei vVBST/U81087/003358

in one of an RS-232 or Netplex protocol; and said

second port receives data in a USB protocol. 4. A

nmet hod in accordance with claim3, conprising:

providing a first processor associated with said

printer, said first processof7having a serial data

i nput; providing a second processor associated with
salWIBSTASCIPAIMEDSIS:d second processor having a USB

data i nput for receiving USB data from said second

port; and converting USB data received at second
processop th&th8d $& drilinfepenphdral, BBhpasindat a; wher ei n:

said step of directing data conprises coupling_ either

(i) dat areteigingsparpher §Pmmﬁnfis é}?a@iﬁit)ﬁ%@?‘iﬂaﬂta syt

formatte [
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4, wherein said first processor aI so has an |2C data

port said nethod further c risin { OV, a_ .. )
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storing said command in said shared nenory;

andcomuni cati ng said comand from sai d, shared nenory

to %ai d fimethognpaespsdnogivdthselpn Powhersiti port. 6. A

met hod | r [
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data in the serial RS-232 format provided by said

second processor, depending on said command. 7. A

method i A metoddanceriaride wikatlaing 3, véepeiing:sai d

printer is a gamn

providing a ﬁrgt processor associated with said printer, said first processor
having a serial data input;

providing a second processor associated with said second port, said second
processor having a USB data input for receiving USB data from said second port; and

converting USB data received at second processor into serial R87232
formatted data;

wherein:

said step of directing data comprises coupling either (i) data from said first
port or (ii) serial RS-232 formatted data converted from USB data received at said second
port to the serial data input of said first processor in response to said command; and

said command is derived from USB data received by said second processor.

S. A method in accordance with claim 4, wherein said first processor also has
an I°C data port, said method further comprising:
providing a shared memory for said first and second processors;

storing said command in said shared memory; and



machi ne printer. 8. A nethod in accordance with claim
2, wherein said printer is a point of sale term nal
w@rooitiens60 9. Apparatus for controlling a peri pper/ab20v003358

receive data fromdifferent data ports, conprising: a

first port for receiving data formatted according to a

first protocol; a second port for receiving data

formatted according to a second protocol; a first

processor associated with sajgl peripheral; a second

processor associated wth said second port; and a

switch adaph@dciting REeEMBmahll Yroht Eill sH@ta nienesrytibeaid first

first port; and (i) second data from said second port
procgssos vigagt EEs{aty PR sai d second processor; wherein

said switch is controlled in response to a conmand

recei ved via said second port to couple either said

fircst datmahodimomedrddacawith ckaindd.fdomprispigocessor for

use in contraol.lin i,d_peri ral ; I 0.
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wherein: said first port receives data in one of an
Pfo%@ﬁ%s@%@‘ﬂéﬂﬂ%ﬁﬁ%‘ﬂ’aﬂ%l; andsai d second port

receives data in a USB protocol. 12. Apparatus in

accordance with claim9, wherein: said second_ port .
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Vi said second data by converting the USB

maogﬁr%tﬂorgg?ndata fromthe second port into serial RS-232

formatted data; said first processor has a serial data

i nput; apd Ld. swt es§..: i .
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9. Apparatus for controlling a peripheral to receive data from different data ports,

comprising:

a first port for receiving data formatted according to a first protocol;

a second port for receiving data formatted according to a second protocol;

a first processor associated with said peripheral;

a second processor associated with said second port; and

a switch adapted to receive:

(i) first data from the first port; and

(ii) second data from said second port after processing by said second

processor;

wherein said switch is controlled in response to a command received via said

second port to couple either said first data or second data to said first processor for use in .

controlling said peripheral.
10. Apparatus in accordance with claim 9, wherein said peripheral is a printer.

11. Apparatus in accordance with claim 10, wherein:

said first port receives data in one of an RS-232 or Netplex protocol; and



has an |2C data port, said apparatus further
conprising: a shared nenory for said first and second
w@eacaseer s for storing said command; wherei n BEr/ds2007/003358

conmand i s communi cated fromthe shared nmenory to the
first processor via said |I2C data port. 14. Apparatus

in accordance with claim 13 wherein said first port
receives data in a Netplex protocol. 15. Apparatus in
accordance with claim13, whgpein said printer is a

gam ng machine printer. 16. paratus in accordance

Wi th cl ajaia d2ondpBFebetital dhtdin USB prétoroR0i Nt of sale
termnal printer. 17. Apparatus in accordance with

claim 10, wherein said printer is a gam ng machi ne

pripg er -Agﬁa 2GR BA L Al darlcB v@mfaagﬁf@s@hwem cl ai m 10,

wherein s printer I's a point of sale term nal
pri nt er . said second port receives data in a USB protocol;

said second processor provides said second data by converting the USB
protocol data from the second port into serial RS-232 formatted data;
said first processor has a serial data input; and

said switch couples the first or second data to said serial data input.

13. Apparatus in accordance with claim 12, wherein said first processor also
has an I°C data port, said apparatus further comprising;:
a shared memory for said first and second processors for storing said
command;
wherein said command is communicated from the shared memory to the

first processor via said I°C data port.

14.  Apparatus in accordance with claim 13 wherein said first port receives data

in a Netplex protocol.

15. Apparatus in accordance with claim 13, wherein said printer is a gaming
machine printer.
16.  Apparatus in accordance with claim 13, wherein said printer is a point of

sale terminal printer.

17.  Apparatus in accordance with claim 10, wherein said printer is a gaming

machine printer.

18. Apparatus in accordance with claim 10, wherein said printer is a point of

sale terminal printer.



