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SUMMARY OF THE INVENTION

A consumer electronic device, such as a television, cable box, or VCR comprising:

a first combined serial and infrared port included with the consumer electronic
device configured as a master; and

a slave peripheral device comprising
a second combined serial and infrared port configured as a slave and capable
of communicating with the first combined serial and infrared port; and
an infrared mouse port capable of communicating with an infrared mouse.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing a G-Link system configuration according to one embodiment
of the invention.

FIG. 2 is a lateral view of the G-Link connector according to an embodiment of the invention.
FIG. 3 is a schematic of the G-Link/IR Out circuit located in a TV/STB according to an
embodiment of the invention.

FIG. 4 is a schematic of the interface circuit of a G-link slave device according to an
embodiment of the invention.

FIG. 5 is a flow diagram of the probe request/response process according to an embodiment of
the invention.

FIG. 6 is a diagram showing different packet types of packets transmitted between a slave and
a master according to an embodiment of the invention.

FIG. 7 is a flow diagram of showing the interaction of Init, Comm and Driver states according
to an embodiment of the invention.

FIG. 8 1s a flow diagram of a initial bootstrap stage according to an embodiment of the invention.

FIG. 9 is a flow diagram of a final bootstrap process according to an embodiment of the
invention.
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i nfrared nmouse port capable of comunicating with an infrared1ng$@\[5ﬂ]§3
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is a link thakthepFoliniesuppore thal followingf slees hieviceena Hefikl deigpes deviteh ads

tel evi si derofs¥ion ROV 8&ficel Hida . an dexi ces,. .Hereinafter,
TV/ STB Wﬁ?ﬁﬁ:&%her&a teif?én?ixgéﬁﬁ&? v(x)d;%, %‘iie@x?%‘% ?G?EY‘&?S a\r}&éit . The
G Link allows The GLbe ypRoried bydhe Grldnk 1 Othes 9aviresi aan alsod supparrd byy st em
by | oadi F§ @rhink asdensasitheyadolowthnGdinkpmweotevi ce to a TV/ STB. The G Li nk

I S a cost - ef fERSeNd IFblubtdr BllerfRS ci %Egl g LR Muse that is
used to ﬁpﬁ{,@TBt e[#rgvi SF%%]@ e}gﬂﬁj’%ﬁi@&%&ﬁ@ﬁ dﬁ%tﬁo u ést%é_Fyﬁﬁwrﬁat es
in the hatdware:inProResiaien BREM deyicecan fonmlend s araphicaliemonstrasinn mossiiay e
devi ces: that displayy theeloatgres rof de\ERSe andior Te/ETEst Tht idemoRBMigs ROM, devidtadaabase
expansi ofnclli¢cetomZafoPfol P er LMBREN WRYRECR @282 ¥pansion device expands the

database information capacity of TV/STB beyond what is available in an EPG. A modem {oran

RS-232 interface) facilitates features such as: consumer feedback, shopping, or a worldwide web
link,

(0p=

FIG. 1 shows an example of how a television, G-Link device, and IR Mouse might be
connected. The G-Link topology is a master/slave scheme where the master device.2 (thatis, an
EPG TV/STB) interacts with one slave (that is, external) device 4. The slave connects to the
master using the same connector 6 as an external IR Mouse. Every slave device must have a
connector that allows an IR Mouse connection. ‘

The G-Link slave device, when placed into an IR output mode, either passes through the
LED drive current from the G-Link connector to the IR Mouse connector or sources current from
its own power supply.

In the preferred embodiment of the invention, the G-Link connector 6 is 2 3.5 mm (0.141
inch) mini-jack, as shown in FIG. 2 . The tip 8 of the G-Link connector is data and the sleeve
10 of the G-link connector is ground.

FIG. 3 shows the G-Link/IR Out circuit generally located in the TV/STB. Electrically, the
'G-Link interface operates at CMOS logic levels. The output stage is an open collector, with a
pull-up resistance of approximately 5K ohms. This port is commonly shared with the IR output
port 12 of an EPG system. The G-Link input pin of the ASIC has CMOS logic thresholds.

2-



the only devices that can be supported by the G Link. Qher devices can

al so be supported by the GLink as long as they follow the G]Lngioy 2003
protocol . The Serial Debugger Interface can assist in debugging production

firmeare, firmvare in TV/ STB. A denpnstrati on ROM devi ce can
downl oad a g?‘&bfﬁdé@%@h%#ﬂwﬁﬁﬂﬁcwf@mms foh@tLik dptheysefeited émbidimes of

an EPG anfithe inveni&l Habf&BsMﬂ&iHs@ht@:ﬂaﬁ%ﬁﬁl LEGol Qat 1RCbHSRor. Tgles

custom z 1 @i dat a Vi ce
expands ?tﬁ%@%ﬁ"fbi‘é‘%@. el USSR JoBt o 8hE (U ondRRRdePes the
avai | abl UiPH volagpetthecomperton (or an RS- 232 interface) facilitates features

such as: consuner feedback, shopping, or a worldw de web. Iink. FIG |
shows an exanpl e_g.f_h,gw_a t ol evision G link deyice, and | R Mouse m ght be
connected. The & itior HMipdD el Mat @ e |schene where the naster
devi ce-2 (that ijsAnwvan EPQ INMOSTB)| Vetoer alcval+d t H one sl ave (that is,

external) device 4. The sl ave connecTabledl the mnmaster using the sane
connector 6 as an external IR Muse. Every slave device nust have a
connector that allows an IR Mouse connection. The G Link slave device, when
pl aced into an | R out put node, either passes through the LED drive current
fromthe G Link | [ for or sources current from
its own power su - T _'_T"“—_'—“—, """ [ of the invention, the
G Li nk connect or 1 ‘ -mm] jack, as shown in FIG 2
The tip 8 of the~Gtrmk—conmect gb a—afRe— he sl eeve 10 of the
G link connector is ground. FIG 3 sF V\Ea"{ he G—LI nk/ IR Qut circuit
generally located in the TV/ STB. Electrically, the GLink interface
operates at CMOS lLogic |evels. The output stage is an open collector, with
a pull-up resi q_t_a_n_g_g of —approxinatel Y 5K _ohis Thl S port is commonly
shared with the [ReialVatye | it oM (¥ ¢ém The G Link input pin
of the ASIC has |@#S | ogi c| thredhollds. -2 19 NOV 2003 Tables 1 through 3
show the DC charjacteristics foiy GUink in fhe pre erred enbodi ment of the
i nvention. Tabl STTOWS T Te] abg P Jte X t voltage at the
connector. Tabl esdnez- and 3 als'%u?fg ydd = 5. DOV. Talle 2 shows the valid
logic input levdls. Tahle B sH¥ws tihe outbut volfage at the connector.
Logi cal Value Condition f Mn-(V) Makabl)3 Any CMOS Vss-0.3 Vdd+0.3 Table |

For electrostatic discharge (ESD) protection and noise filtering, the rise time of the G-
Link signal should not exceed 5 uS. Since the total pull-up resistance is about 5K ohms, in
some configurations this allows for 220pF of filter capacitance 14 to ground at each end of
the G-Link wire. The series resistance of the G-Link cable connection should remain below
50 ohms. |

The 2700hm resistor 20, shown in FIG. 3, protects the ASIC from Electrostatic
discharge (ESD). The 220pF capacitor also helps protect the ASIC. Typically, a spark gap or
other device is also added to satisfy manufacturer ESD standards.

In the preferred embodiment, the ASIC input pins can withstand the following ESD
tests: 200 V from a 200pF capacitor with no series resistance; and 1.0K V from a 100pF
capacitor with a 1.5K series resistance.

The G-Link and the IR output device share the same port. The IR output circuit,.

which typically shares the same connector with the G-Link port, consists of a high-side driver
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Logi cal : Val ueCondi ti onM n. (V) Max. (V) ZeroCM3s1l.5 OneCMOS3.5 Table 2 Logi cal
Val ueConditionMn (V)Max (V)' ZerolOL - 100.4 nmA OnelOH = 0 g ﬁm Zﬁﬁge
t

3 For el ectrostatlc di scharge (ESD) protection and noise filte
rise ti A G Li nk si %nal shoul d not exceed 5S. Since the total
pul | - up &ﬁlg?ra S fransigierulls ghemput uprio Vso theowghnt qugrenatimining réshiter—ahd ows

f 220 d .at h d.of the GLink
wre Thesori uicBUerarRch IR RduR faante. B et wlismines ool n

bel ow 50¢e\shirs assFhed 2ABokumg waest or 20, shown in FIG 3, protects the ASIC
from El ectrostaf. di scharge (ESD). The 220pF capacitor also hel ps protect
the ASIC. TyprcafPrdevigesmay F@kgapfar;f:ty oftierens. deGildnk slsveedestceadilbelpiwers@t i STy

manuf act gy glkeffarit n.khe preferr dinent, the ASIC input

pi ns can %\n tHat an%tttgﬁ]e%gﬁrsg w-qo&efgdL@gga AevieR %@“@@G‘bﬂw%\@am t or
With no edeinekpavesissireacElG. arnaoﬁrs%ﬁhhmm uHed 1.5K
series rginbm{eance The G Link and the1 iR ourfe%ut ?F%ﬂf%ggg B&l’n me port.

The IR o VE’F|“b%|P’Eeferr%mdvpmt@élthwnmms the sane connector WI th the
G Li nk port, ! sid 3 .19 NOV 2003 transistor. This
transi stor puﬁqﬂéP %gé%éh{ pu & rgeqt th?/g:bﬂ ¥?58\jﬁreéfaew1fwvn¢hrmowlmgt 38400

resi st orbpsnsmg\m-aﬁz-mjpevﬂtdrchldd@@ﬁﬂi@bs CHhrdcfPs BRMbh evi ce.
The IR and. G Li gk out puts can never be asserted %Mh Wtﬁgodﬁ IS 9 G Li nk

devi ces PROYx2Rfd ton/bit (V1) In atgmarive smbodirenks, ﬁie@hnldhmdnardlaalﬁsxh&s gower ed

by a se I [ ur.c A | ow Li nk sl ave devi ce can be
o hout PEERb e QR P UaS Al Eers th ) SGRGUEE seimn kv i onequilt o

mterfacwxdumrmmllémmefaﬁtr a G Link device in a preferred enbodi nent of the
i nvention. th pr eferred enbodi ment, the Glink hardware transmts
asynchr onousl ef-limkdatiows @sén@maﬁgna@@@m ﬂn@maoﬁ Opexi Sgdiéns bi t s.

Char act %&r@&rﬁeétfoﬂr{%}dsﬁg m%élt}'oxsneclw ﬁcsb lIrhe Transport layer in the Open Systems

Interconnection (OSI) model resides between the Network and Session layers. The Transport
layer controls the sequence of packets, regulates packet flow, and recognizes duplicate
packets.

An error in a packet is indicated by a negative acknowledgment (NACK). If an error
occurs in a packet (NACK), the Session layer must initiate a retransmission request.

Table 4 and Table 5 defines the general formats for all Request and Response packets
in a preferred embodiment of the invention. Table 4 defines the Request Packet Format in a
preferred embodiment. Table 5 defines the Response Packet Format in a preferred
embodiment. In alternative embodiments, the Start-of-Packet (SOP) byte, Request Command
byte, Data Block Length Byte, Sequence Low/Sequence High, and Data Block within may
occur in any order, except that the Data Block Length must be before the Data Block. EOP

is End-of-Packet.
Byte Meaning
‘Number
¢ SOP byte - 0x07
1 Request Cornmand Byte
4.



parity, a

hardware transmts at
encodi ng schenme known to one with ordinary skill

nd | stop

In alternative enbodi nents, the Gli
bps rates and may encode charac

in the art.

bit (8N1).
hi gher

nk

1R N0V 7003

follows the Interpational Standards Organization Open Systems
| nt erconrjecti 8n (| S@étmogkmﬂeeytégﬁmuaﬁkwrom s %ol )bk ARERIE the
Open Systlens Interepegﬂgrgt ber(){gm}g m)de resyfedes0 bet vveeﬁgfh'ﬁ#%ﬁletvmrk and
Sessi on |ayer3s4‘ T Se uence°L d ﬁesmym eyz;,rp)Q t he sequence of Dackets,
regul at e§ packet f] ow, cfwf RIS Fgh et byies era ineludeg anlk DS of e Pagker ype i n @
packet id_indi catedlslw wesnbgatare\ne:mkdmvmdﬂigmm]e,(gmg@ I f an errof
occurs irn_a_patket! DRI (thishRcSRSThdthh 2@ Biks) OST T tTate—a-retran: b ssi on
request. |Talike-1} ahgoP@) - @xgr def i nes tne geTTeT at—forrmat-s—Fe+—at+—Request
and RespanseqfRCKel Sneclslln el Rl & +-he—hvent+on—Iabl e 4
defines tlhe Requesf Pack e? “Format " | &kﬁmmf)tc'u?“gaFPeAdzee"rPBTfBﬁ“Wésrﬂ*ﬂPPe‘FaﬁPe 5
defi nes tlhe Res pons@mﬁé@@%‘“iﬂd?aﬂm’@mlh!aedqumébmamtbheoeﬂiﬂ&dmﬂl) incilidds
al ternatijve embodi nidityes abbherisal §6H mlilpn Bgeket (SOP) byte, Request Copmmand
byte, Data Bl ock Length Byte, Sequencyg, ﬁ W-Sequence—H-ghr—ana—bat-a—Bl ock
Wi thin may occur in any order, except t at the Data Block Length nust be
before the Data Bl ock. EOP is End-of-Packet. Byte Meani ng Nunber O0SOP byte
- 007 1Request Co nd $ e -4 19 NOV 2003 2 3-4 5-N (last- 1) (Iast) Dat a
Bl ock Lerhgt hBByt e |( nunber  of .payl.oad byt ma,ﬁ% T orTow, T ctudiig—ESP) and
Checksum] rm}mp qf-data; byt es my he zero) equence Lovv/ Sequence H gh.
These bytes—mre=rretrHdes—eniy it D5 of the P t.. Theke bytes
are not i ed—i - black |length (‘OUI"It Data B| OCk (thl S ock may
contain kese 1 yie \ResponseCommandBytc :
2 "Data Block Length Byte (mumber of payload bytes to follow, including EOP and
Checksum; number of data bytes may be zero)
3-4 Sequence Low/Sequence Hig@. These bytes are included only if DS of the Packet Type
is set, These bytes are not included in the data block length count.
5-N Data Block (this block may contain zero bytes)
(last-1) EOP byte - 0x8F
(last) Checksum (Zero indicates checksum not calculated. A zero checksum is mapped onto
OxXFF.). Checksum (calculated by adding all bytes and checksum mod256=0) includes
all bytes above, from SOP through EOP.

Table §

Every G-Link data transaction is a request/response packet sequence between the

master and the slave, In most cases, the master initiates G-Link transactions (that is, the EPG

device) that are acted upon by the slave (that is, the external device). A slave device must

process, at a minimum, eight bytes of transmit and receive buffer data. There are three

reasons for using this transaction method: (1) eases the implementation over a dual-simplex

data link; (2) reduces the chance of data request collisions; and (3) eliminates potential

problems when IR and G-Link share the same port—slave transactions respond wnth a

Negative Acknowledgment (NACK) bit or interfere with IR operation.

A request/response packet sequence may be either a write request {where data is

carried in the request) or read request (where data is contained in the corresponding response).

All valid request packets return an Acknowledge (ACK) response packet to the
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ECP byte - Ox8F Checksum (Zero indicates checksumnot calculated. A zero
checkgum I's mapped onto OxFF.). Checksum (cal cul ated by ad%y@v Zpbgs
and checksum nod256=0) includes all bytes above, from SOP thMo B ‘
Table 4 Byte MNunmber ,.:. Ol 2 3-4 5-N (last-1) (last) SOP byte - 0x07
Response TERHfiEhdIBpitee WensporBlayekoflteaugtponBineaic¢iey abiets ah cRBY baRMiRAYESS t O
follow g if?cg %9% PChe@lé:gLﬁg] nunber of data bytes may be Zzero)
Sequence eEov\J;J %équ‘éanlce C&ir}gﬂ.’l‘?ﬁ chschsum, Bg-ouh dniatid goomnand),fa NSCKS t he
Packet Tygsponsespasied is rEheRa D eG8q ke NOt i ncluded in the data block length
count. Data Bl ock (this block may contain zero bytes) EOP byte - OAF
Checksum ( Zer dn MGF@atoésl\b%%lk@pm:jsnghe &?g@uhﬁyﬁﬁwgﬁ?&qﬁgiﬁmd chgz'lligh%n s mapped
ecksum (cal cul at ed by adding a ytes and
2321(2)5698)5%%%1} %"‘ Lt g5 R L ‘%ES%%?“SPQYBWS@WSWWMH f@dRitiatinha ety Every

: . ) he
G Li nk dphcket Feqi&st HitheFthk Snadtef t et, sequence between t
mast er agd theealsl ave. In m)ste %gégﬁé,c/mg e&%gﬁeeﬁ%ﬁ%? 't es G Link

transactions (& Haprdfered dmbotiip@nt déttie telentitrg dafablevki Qe BRIl T Skave
A sl ave device nust process, at a m ni num

' | device). i
i Sﬁi L;P@Qg?ﬁ@ gh@ﬁﬁ“f"t_‘%s B Sj‘ézlfﬂfc% fit tnig l%cne zi*lsﬁgluge dalg Wil damsons
53& : 2: Rﬁﬁgb§gﬁ?mi§ﬁ? t%rga%trote?guckgs' ?’ﬁ@@ﬁ%ﬁ%e%&‘f‘p’@ﬁ{ﬁ?ﬁa‘ﬁa ol lisions;

and (3) BonAioRieliyinprsasaasinatessapy. oDbmmEnyBERudtBoaRdn Grder Whs DAk B1okReisaMe
port-slaygpty ?géscﬁé:ttail'eocﬂ?fe{egts 126@9 wth a
Although the transport layer controls the order of the packets, the request and
response packets must include a Sequence Pfesent bit and the packet sequence numbers.
In alternative embodiments of the invention, a data block can be greater than 255
bytes. Alternative embodiments can have data blocks that have a maximﬁm of 2"-1 bytés,

where n>8.

Table 6 lists the standard G-Link device commands supported by all G-Link devices.

Write Request Command | Read Request | . Command

Probe 0x80 “Probe 0x40

Memory 0x47 Memory 0x48

Identify Ox41 Identify 0x01
Table 6

The G-Link probe process involves G-Link master device routinely sending a Probe
Request packet that looks for the presence of a G-Link slave device. Ifa device is present,
the slave sends a Probe Response packet.
FIG. 5 shows the probe request/response process. In the preferred embodiment of the
invention, the Master sends a probe request packet every minute 30 until a probe response
| packet is sent by the slave. If there is no slave device present, then there will be no response
32. If a slave device is attached 34 and if it is operable, then it will send a Probe Response

packet 38 in response to a Probe Request packet 36. The Probe Response packet includes

-6-



Negati ve Acknow edgnment (NACK) bit or interfere with IR operation.
request/response packet sequence may be either a wite requei sm?m
is carried in the request) or read request (where data is c he
correspondi ng response). All valid request packets return an Acknow edge
(ACK) 1 essethaml pefek size frdortagion SARS: NEWiRD AR F‘r@gé’R§§p%ﬁse PRER Haddi@nsport
| ayer of t1 %ndl ng device detects an error condition (for exanple, no
valid so¥ E%ﬂi*‘ aF?dddnérbéEers%mlf thesiave speed jand hliffer staprinfomaltiornis A ent
response n e event of a NACK
fr@ﬁqggépeécfaﬁﬁdffe}]?ge trorktd orhg-]gy H% ﬁ\%arsée[ré;a%m? -

response, the transport er w etry. The Session |ayer

that resides @mcetarobé REcheSttdhafR%E{Mh'ée &%M&%xbﬁaﬂg@%@&%hm?@bét@feeﬁﬂ{ gtiating a
retry packet request. Either the master or slave can execute the packet

retry. Waﬁt?fémﬂP@F%rth%@a%mpmnﬁelﬁs atf’hé)elﬂnqanstlpacket—amdedsahé)ilﬁ)M&an be a
maxi mum A asactlo edatathan can_fit into
one 255- g{}tr %ﬁg‘é‘%‘gaﬁ‘? }E‘m%ﬂast?p A‘F WP Y 5:21 QEFSTeﬁf"()ma“%‘“é‘dH%RE@eof

packet s. Ripestetqueacgience nunbers start at zero and nonot oni cal |l y i ncrease
as necessary. Data transfer must occur in order if the data bl ock sizes

within a packBthepretegied pabedimen Q’GsG-Lmktm@mgrsuplbmistanansrmmvelcﬁy&e control s
t he orde e response ackets must i nclude a
SequenceéOB?éécst%ﬂ tg ! ‘Eﬁﬁéarggal e?epé&%gﬁm Elé%@euﬁg Fﬂf’étre‘é 2y SUPRrt TBPtedhan, e

enbodi meorteslavk devies, iwhesid & prioritd selidthi 1§Jlrﬁaﬂ!§méﬁ’t@d Q?déiérﬁﬁﬁ@ﬁthcﬂ ABvite é?al?lyt es.
Al ternatj ve enbodl rrents can have data bl ocks that have a nmaxi num o

byt es, }i’ﬁr‘f geFepsdg therGriigk-6 | i sts the standard G Li nk devi ce commands

Support od_bY 1k skt S SRR s AR g GRapnee ot F BESRSme &
The G Li mdmobﬂibespomqnsdcetsn\mé @Hﬁnﬁ:ﬁst%eﬂwi Pfob@‘ﬂéhﬁ@stg 4Kk With ¥ 8GRI N9
Pr obe ftsmg&iget t hat | ooks for the _ﬁ{esence of a Li nk sl ave devi ce.

If a devﬁP BhAnd a hugfer gipeef2 S8 dites. emlmemsqlﬂamiha[?mﬁediespﬁiﬁ 5

shows t d _enbodi nent of
t he |n\%ﬁﬁtgg&lﬁgggﬂwﬁﬁiﬁsen%sssp& s%@%dsan "d’&&gf‘zga@g?ﬁ% % hﬁte 30
unti | a Requss packeplmet anddtabiats Inssstﬁeﬁfobb)!{ekﬁtﬂasﬁbadk%t fokdha here i's no slave

devi ce present, then there will be no response
| Byte Number..[.. . - - ‘Meaning .
-0 0x80 '
Table 7
Byte Number . g Meaning
0 SOP byte - 0x07
1 0x40
2 Data Block Length Byte - 0x04
3 Baud Rate

D7-D2: Reserved
{DI:DQ]

00 4800

01 9600

10 19200

11 38400




32. If a slave device is attached 34 and if it is operable, then it wll
send a Probe Response packet 38 in response to a Probe Requeﬁgf Bfﬁ?eg a%
The Probe Response packet includes -6 19 NOV 2003 speed and b [ g
informatLon. After receiving the Probe Response packet, the Master will
adj ust the spéed andviifineRecsimutedSideDOxs3h oFe Speed and—buffer—si—ze
informat| on is diffleg@dyte -bxgpM { he speed and—buffer—st+ze—+nferrat+oh t hat
the Master hags 40. |e&ay PT ODE REqUuest and-Response—packet—exchange has
occurred between the master —and o=a'v',iE +he—master—no-longer sends h Probe
Request packet unless the slave does ’H‘Hf respond to any ot her
request-packei t%Pe, hg which case the master re-initiates the Probe

' Request  sequéheasten ﬁ'éesbf%la%efeﬁ%@dimelﬁq retjinst f@ckstrkhet@the @fas@tppor t s

only oneagdsay: Vi |: t awtime.. In alternate enbodinents, the

G Li nk rr%jstS %eesrirﬂ? Eﬁgﬁ‘é?‘?" no eﬂlﬁggﬁeg‘??e%eﬁgmﬁégﬁ@éﬁ“ Filype i 1ialloasi ¢ y

schene i Beisigyk dmespaadd withabe hvaitinerfor B ' L t he
i S T e

ed and buffer size are determ ne ange of

G Link. . Li ké‘i‘{)? )
the Pr ob%"aﬂb"g‘h slaveopt 9Rky sred proHisatifyResposse phtiet Grdriiticcetvat BridaaiTgds a

Probe ReRugfL 2t _ eed of 38400 bps and a buffer size
of 255 bytb%?tﬁ%ﬁ%&)salg\%%:lgg\ggﬂ%s lefmérte Iﬁtstgp%roéﬁ’ cﬁg%”pg‘ﬁ@é"“ﬁgééﬂ%tn TEPPNFA ng its

maxi num Ortha MestssRequespBathaapstkbuf 4 elave i&8ee waPdtar j . P

Request aa?(kﬁt faormat and Table 8 lists the Pr obglrésggggﬁozaeé%glggé?&?gr mat .
Byte NunBefeLl t 1, the sfays| sgnds apyIdentify Rsepavise padket ARSOR e nydster seri@®7n | 0x40
2Dat a Bl [ekt Q&gﬁé‘stﬁiﬁl&' 0x04 3Baud Rate D7-D2: Reserved [DI :DQ 00 4800
01 9600 10 19200 11 384(?0

The slave can respond to a Master Request Format Packet with an Identify Response

packet 52, a memory read followed by a Request packet 54, or a Retry packet followed by a
Request packet 56.

The Identify Request and Identify Response packets are used to identify the slave
device type. The Identification Response packet, as shown in Table 10, contains the
following data: a device type/subtype and a null-terminated string describing the device. The
_devicc type/subtype data may be used by operational firmware to discern what slave device is
installed on G-Link. The null-terminated string may be used by Factory Test/Diagnostics
screens. Table 9 lists the Identification Request Packet format and Table 10 lists the

Identification Response Packet format.

* Byte Number. |- - s L0 - Meaning - : - .- S
[0 [ SOPbyte - 0x07

1 0x41

2 Data Block Length Byte  (0x02= no data block present)

3 EQP byte - 0x8F

4 Checksum

Table 9
Byte Number . B Meaning
0 "~ SOP byte - 0x07
-8-
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wi t hout
exanpl e,
recei ved
packet s
packet .
type (th
sends an

Request For mat Packet with an Identlfy Response

fol |l onwedrh
packet 5
identify
shown in
a null-t
data may
installe
Test/ Di a
format a

3 SOP by

ECP byte

19 NOV 2003 5 6 Maxi mum Recei ve Buffer
Ox8F Checksum Tabl e 8 The Master Request For mat packet 50 is a &N@
request packet where the master
send?" The advantage of this packet type is it allows

Size - O0x8 to OxFF EOP

asks the sl ave
the slave to

pai ting fof

otone mastér to send a SpeC1T|C [request pd(,ket Lyp

The 3T ave

wggckqghé{h b&ﬂ? dll Fdenttfy r(capunbc packet—aftet

an | 9ent i

é » eqlicﬁ‘l PQLT\CL} LG Slll\ln'\ thao diffaranmt +\

9]

7 bl OIAIU CU

X WI-N

L Lot
III I\,\.)'JU LE=AY] T o L

LI ) VWO LA Y2 Ul 1T 1ol oiirTt 1Y
vr\ﬁr\r\nﬁr\
C CITuU

JI(AVC A\ A3

at is,

I dentify

Request packet).

byt

Y %003

"do you have anything to

respond
e (for
it

pes of

ket

deln "e&kos‘%‘}"l L still ¢ i fi
the sl ave sends an Idiﬁ‘ﬂ‘ﬂﬂ Response packet after the naster

The slave can respond to a Master
packet 52, a menory read

ed to
as

pe and

type

eis

ry
Packet

012

resent)

l v Re "‘m,.___, n..-.C!,m - r-knt fnl | mAprl b\/ a_ I?pquest
the 8] ave %EVW@em@Woe The Ident|f|cat|on Response pac<et,
Tabl & 10, |clrkeelyngFlighyte f ol | owi ng data: a device type/subty
prmi nat ed qtrjng describing the device. The device type/ sul
be used by B?aﬁ?@ﬁﬁl“ﬁFrnmare to discern what slave devid
0 on G LinkK -DGTD@ %%J s @iy nated string may be used by Factd
gnostics dcreens I% I'e"9 lists the ldentification Request
nd Tabl e 1Q bs:51s skdi@nce icl@pledehtl cat i on Response Packet for mat|.
e - 0x07 (x41 Data Block Length Byte (0x02= no data bl ock {
- OX8E D4-D0: 0b00010; Load Driver Command
2 Data Block Length Byte
3 EOP byte - 0x8F
4 Checksum
Table 11
‘ByteNumber. ;- =~ .- Meaning - o
0 SOP byte - 0x07 — —
1 0%48
2 Data Block Length Byte - 0x02
3-5 Source Address (Preferred: Big Endian)
6 NUMBYTESTOREAD
7 EOP byte - 0x8F
8 Checksum
Table 12
- Memory Write Packet Format

The Memory Write Request packet is a request-only packet initiated by the slave.

This packet tells the master where and how much data the slave wants to store in the master.

The master does not send a response packet. Table 13 lists the Memory Write Request Packet

format,



4 Checksum Table 9 Byte Nunber O SOP byte - 0x07 Meaning | angﬁﬁ
10x01 2Data Bl ock Length - 0x02 3EOP byte - Ox8F 4Checksum Ta 3

Nunber . Meani ng OSOP byte - 0x07 1Packet Type/Flag Byte D7: b'" |' - Request
Packet m-rf.b_f_g.‘_Re%:d.DQQ|lncf DS: h' 1 - Sequence field pr eseru D4- DO
h00010; i | _ itgByte -3ECP-byte - .Ok8F
4ChecksunTabl & 11 B tS@PbﬁNLiM?er . . Meania OSOP byte - Ox07]

| O c48 2Dpta Bllock Le¢mgiTh Byte - 0x02 3-550urce AJdress (Preferred Bl g
Endi an) 6NUVBYRESTORIEAXa BlstH <Ry Byte - (fd0BF SCHECKSUM Taplre 12 NVenory Wite

Packet Fofmat 3.5 Source Address (Big Endian)
6 NUMBYTESTOWRITE
7-N Write Data Block
(last-1) EOP byte - 0x8F
(last) Checksum
' Table 13

The G-Link has state conditions for packets. Different packet types operate in various
states. A packet type may be used in one or more of the following three states: Initial (Init),
Communication (Comm), and Driver. In the Initial state probe packets are passed. In the
Communication state, data, get next, and retry packets are passed. In the Driver state, driver
packets are passed.

The type of packet sent in a state depends on whlch Master and Slave events are used.
Master events are originated from the Slave. Slave events are originated from the Master.

Master and Slave events and their corresponding designations are listed in Table 14.

-10-



The Menory Wite Request packet

sl ave.

wants to store in the nmaster.

The mast er

I's a request-only packet
This packet tells the master where and how nuch dat
does not send a r

initiated by the

JANCY 03,

Table 13-lists the Menpry Wite Request Packet format. 19 NOV 2003 Byte
Nunber : .. .;; MaS@EP byt eEven®Namd OX¥ 7 SIPRE Bvear 00K LRUOL{REYEER 0x02
3-580urc ‘i{’yr €SS (BI g Endian) 6NJNBYTEST' Dat-a Bl ock
(last-1)E Pk - Jox8F _(I‘ast)Che,kdmmg'&ahbm : nk=has state
condi ti dnpekphagachets. D fferentf packet: t'ypesi. operate |n Valious states.
A packet‘ry-pg—ﬁay—-k - ¥ edor ymre of thHe follow ng thfee states:
Initial {dnitdy - G d2085 cat i on (:Gpnm) ;. and Dri:vOtherln the I'njtial state
probe packet sBar e pdRimedut Hrisbe he Conmmugy cati op:; fléth‘obeaa[ a] get next, and
retry pdcketscare ;q§§géuk e Ivcl.btatc, yef—packe] s are passed.
The typg ofETket et ,.Fsbgnsét aHe—depeids—on et Hc’l%qter ahd Sl ave events
are useq- ipesthead i gl hat ele‘f'r'omthEH@fme S ava events are
ori gi natfed f rBm t h¢. RequestWrite Mastler. andvSi ave- epmé ;gd. The
correspgndi ng desi natlons are lifsted in Tabl g1 ‘9 “NOV 2033 O her Ot her - .
BTi neout i - Prohe | Probe: Resmngequqﬂ [Get::Next Request
- Readi v d@ed Drivgy i t eFdct Lory. viTest ReRetept F Coad Priver vi Ret ry
-Mss Byte G | Execute - vii- ~|"Miss Byte
H IR Received ~

. “Factol ""'Test

o Respﬂnse i e

J S .-.MlSSA.A]iy_te. 3 F

- K777 I Reset Protosol

L - Timeout Data

Table1d —

Not all master events are allowed in every state. Table 15 indicates (using a «) which

. Master events are allowed in each state.

A{B|CIDIE|F|IGIHI]I JIKI|L
‘Init State . .
Comm State ‘. . . - . . ™ . . .
Driver State . . . . . .
Table 15

FIG. 7 shows an example of how packets and events interact in the three states. In the

Initial state probe packets are passed. In the Communication state, data, get next, and retry

packets are passed. In the Driver state, driver packets are passed.

In the initial state 60, the slave device ignores Master events A, and D through L as

shown in Table 15 61. The Master does an initial probe of the slave 62. If the slave responds

to the initial probe, then the probe packet was successful and the Communication State is

entered 63. If the probe packet is not successful, then the Master seeds a timeout probe to the

slave and the slave has a timeout 64. Then, the Master sends a retry packet to the slave and

the slave does a retry 65. The slave attempts to respond to the retry packet, whereupon the

-11-



GeExecutevii-: H R Received Reset'Protocal Tineout Data Table. 14 Not all
master events are allowed in every state. Table 15 indicates JUBiNG\: 2003
which Master events are allowed in each state. ABCDEF611 .1JKTL Init State
Comm State.. Driver State FIG 7 shows an exanple of how packets and
events i mubiplstate fhistanteredandeths Matses dodsnbhiRr idifl ipkde oFtiatLaRi0be packets
are passed. lﬂ“{"‘%? Conmuni cat j on state, data, get next, and retry packets
are passed. | PHPURratontate, the phaee fosmetsdhe next pagkatoeive thithe Masteni t i al

state 60 66! IehsCammERYIiGES] L S4&AL S D th h. L as
shown in Table 15 61. T%e aﬂjge%?oesﬁfﬁeﬁ %?tF%?veﬁ‘sd%Eg%?r)@FLeg?WE 62. |f
the sl avesmompedéds to the initial probe, then the probe packet was

successful and.,the mrunj cation State is entered 63. |If the probe packet

is not successPtf &% RERPERhRbbe SomyuimieationtState san taje.ofmotapatth the Mastee and

the sl avee ' e sends a retr acket to the

sl ave and dﬂﬁsﬁseﬁﬁgﬁgg%ﬁg%%?%én Ergél'? ?L?//e%g.. T’hl(%ztt% sfove cfeféﬁ‘fﬂ%s%fﬁ%ra@ BHE2SE ¢ he

retry patdspondswitrthedatn ftohethe kpecifed\iMred@03 initial state 60 is entered and
the Master does anot&gqr initial probe of the slave 62. In the Commrunication
State, the sl dASFERHRAE theMastex reqyestx the newt prcket fram thizeslave30eThe S6ve | n t he

Communi CatHt@nhebake 718 l: L an ter eyents A: her) and, C (Probe
Response) 67. '%erg”alr gﬁ?%&&?]*ﬁg%‘%r%s%% %j}a%?%ée%‘ﬁnﬁﬁ%ﬁﬁg?gﬂ@ &t Ragket ake.
In one peaghestt dnel dVisaser requespfess sritde ArhuéksRACHK Rhecdke 1 deb & B 34K4 68 1fThen,
the slav dgeiﬁa r.e uesf. read and the nmaster responds with the data from
t he speclFicCHFXIUHIREA vajidy thenthepsig agetrnof & prckphtitsrfrone esbvs td the Muskr
packet fpMhkRRvEL ulhﬂ’, I hies, L he, packet 71. There: is, just
one "next packet req e%?'r'e | nst'z\é‘%ﬁ%fp%ﬁﬁ%lgﬂ&ﬁnep%fdﬁgf%ﬁes are missed ty

the slave and the master times out waiting for the expected number of bytes to be received. In

this case, the slave also times out,

When there is a retry of a packet 74, aretry packet counter is checked 75. If the retry
packet counter is greater than zero, then the master sends a retry packet to the slav-e 76. If the
retry packet counter is not greater than zero, then the Initial state is retumed to 77. The
“Initial State" is a cold reset of the Master. At this point, the Master assume# that the slave
has hung up in the middle of uploading a patch, and the Master attempts to purge its memory
with this Cold Reset. |

In a third path, the Master requests the next packet from the slave 78. The Driver
State is entered 79 and Master events A,F,G,H,1, and J are ignored 80. The Master begins
to load the driver from the slave, packét by packet. A test is conducted for whether there are
more packets 81. Just in case the same packet is sent twice correctly by the slave, the master
counts it as only one packet received. Packet zero provides the total size 82. If there are more
packets to be seént, then the slave continues to send-packets to the Master. If there are no
more packets to be sent, then the slave sends an eﬁecute packet and the Master executes the
sent packets 83 whereupon the Initial state is returned to 84.

In a fourth path, the Master requests the next packet from the slave 85. The slave

sends an execute packet and the Master executes the packet 83 whereupon the Initial state is
returned to 84.
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request” and a "master request for a wite." A checksumis checked to see
if it is valid 72. If the checksumis not valid, then there flsQeNOéjrzoqg
a packet wite fromthe slave to the Master and the slave attenpts a retry
73. Another possibility is that one or nore bytes are mssed by the slave

and the mast erFremreitbentht Goairimentibn Staté 6r £ PREEStR AR 8favOEartld: 8P bR cHE
the s|ave also tines out. \When there is a retry of

received.: ..t his,case,
a packet "}BEH] ichr gasg Wﬁaﬁ%ﬁf{éﬁse@dhm@ﬁocpk8@%&151}%@@\’&7@;1 tinfeotth én whtchyasephe k et

count er iMagérdal 8FattBANTLERRspohledy t he master sends a retry packet to the
slave 76. If the retry packeét counter is not greater than zero, then the

Initial state A patcledownisdd from77slavEhivickth b Ta)STH B6fprides tReCQhdhsf $5Sk,Qf the
Mast er . Aga int, the Master assunes that the slave has I§|ung up In

thi
the ni ddI°€'86t {“hi‘B?g%%}F‘ﬁaé’ progras as (Lalnifial Beotstrap: 2) Einal Bmotstrap;cangd (3 )Ratdlt s

menory  VidaB. ERéiSst <} LI d_path, the ster requests the next
packet fromthe sl %leﬁg& éf??%n J[ﬁ?l?t\a/aé% me’adtlgﬁée jegt Sé‘?ﬁﬁehéga p‘?"@‘*‘ilﬂ%l“&@s‘f‘%%" bgvent s
A F, G sppcess,fu]é)ncbrxjplatedbb@mﬁhede;&q)ne'Eh@bégﬁ_ter begins to |l oad the driver

fromthe sl av:=§,i gpalckgl% ﬁﬁ,aggcket. A test is conducted for whether there are
nore packets &128° 'J§&te nHial Beerstrapestagmelhsdnitiet Boatstepstagt wravides drer ect |y by
the sl avessehfif t9RSh&I in GG p trs ne et received. Packet zero
provi des the total si ze 82.E%‘i’tFﬁxZa?eB%g%aﬁﬁtraéga%gcﬁﬁ@”Sc ¢ putid bpetstrihen t he

sl ave cofitagrudder e seondssficlaciontpietion of ke iRl Biotstizh stab e BlIBw iteE'Era?e
the Master

packet s .be, sent, .then the slave sends an execute packet an

execut es tatgﬂgglesfgﬁwedﬁgﬁ%’feéﬂ §§g?ﬁd%é$t§mf8he parkets fvelvaP seoads), Watchdogitimed t o
84. I n aah@Bhd bf RaddbackBgallist er requests the next packet fromthe slave
85. The slave sends an execute packet and the Master executes the packet

83 wher eupon #ighd beginining oftthe iitial bootetray s18gk, e SBéve devide £9n MOHIRAQBd T OM
either t i ign State. or the Driver State, the slave can Reset

Pr ot ocol H??'?V\?‘II ?%s‘(‘é}mf}hﬁ W\ﬁ'&?&ﬁ“@%éﬁ‘éc%ﬁ@l@ﬂdﬁmm%Sdﬁvetdh'dcsslaave can
t i meout , prddbebqueht . esponse 87, at ch
i ut, prodebquelt paok& 11D ehat MIRE &y % Cagt é)@’im};%fa%‘? 58%5? ;iglé@_ref?ﬁ% b

downl oad froma slave device to a conprrses t hree
st ages i fMPREmsabeithe inyepiiat éfthe TVES TR detenhineawitBa Si6sdetaids 102 haliBalave

Boot st r ag..: tc oad. Each stage provides itens that are used in
t he next aé‘t"gﬂg.ﬁ%’éﬁg‘rﬁ@@%ﬁl‘wﬁ deyigh éeq’ﬂsﬁﬁ‘ fratifirgsnossesragkety Lorpe V& Bef or e

Lhe next ramest te toeghatke Sadhebidve dbdee 4 1. 0L ELIARSEAIR T | 71 11 @

Bootstra stage_gorovi des the essential tools ‘use e 2, Final
Boot st r ag“@f“é 1 the elavgdesieaassponds within 56 sdzondssb timexSpRe reqifebtar 51 fien

Z ‘rJgC essf We GRRRIGEE QPesdS mgrgce)ryi \l.rqriitteitc(;1 %ts %%%0%‘5 & 'lsl;[eal%e/STtBhs%nc];soalnlot%\é\ﬁ ;r%bé tems
request packet to the slave device 117. The slave device does a memory write to the TV/STB
that causes the TV/STB to "execute" the instructions within the memory write 118. The
TV/STB executes the instructions contained within the memory write from the slave device
119.
Stage 2 is the Final Bootstrap stage. FIG. 9 shows the Final Bootstrap process. The
final bootstrap stage provides the patch information that is loaded ini the third stage. After the
successful completion of the Final Bootstrap stage, at least the following items are available:
TV screen display that shows real-time download percent complete, watchdog timer
(replaces watchdog timer from stage 1);

Get Next packet (suppresses Probe packets from stage 1);
End of stage packet handler (replaces End of stage packet from stage 1);
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avai l abl e for use in the next stage: Faster probe packets (ever
seconds), Watchdog tiner, and End of stage packet handl er. AfgltNﬁV 2[][]3
begi nning of the initial bootstrap stage, the Slave device is inits
initial state 110. The TV/ STB, which is a Glink nmaster device, routinely
sends to the sReiepagket eed a probe request packet 111 that |ooks for the
presence of a ?J&nk rsg!‘_avglédevi ce. In a preferred enbodi nent of the

i nvention, if YHe 'F\};‘ B¥%t ernmines within 5.6 seconds 112 that the slave
devi ce i s presgithe bEFBR I | mglst i | £ sponse packet
113. The TV/ STB req%iestn glaf thhg f%g%dégs\ggﬁgtta g%rom?ﬁgbgﬁ% g{ilséaélg\ﬁ?géequﬁ% In a
pr ef er r ecPaskgida theeslaveaievich 20.i Inwgmefernred ermbodimentif thednt@itioa &the GSPSTES Wi t hin
5.6 secone? to the ne Eack%tt3Ll request 115, then the slave device does a
Menory w eémﬂrbesi“f’g“?rgﬁ onds yhetherhe slgyedayicediig sesnpnsic do therBYWSTE Kudét
packet tahtbRvsh ' i i a,nenory wite to the
TV/STB  that taneds AR R Borkpinid Db P S e 2o S R iy e
merory wri2euntil e efid of thEVAmBTR ctstrap stags 12 eAi the eidiet the AfialaRBistap 8dgWithdli n
the nenoryy wi.te fromthe sl ave device 119, Stalgbe 2 is the Fi nal-ﬁootstrap

stage. FITESTHUR ST the mempry-wistestass pxesuted By the<I /BB 128i nal boot strap st age
provi des the pgchol b | ?ﬁﬁjte IR - third stage. After the
successful conpleti gﬂ%ﬁﬁg%g@%ohgﬁbggg?g rabqglcgdge‘tfb%él g‘?lgé&? p’fegeé-rqdol | owi ng
i tems ar erahodimers lof theTivvention.e Pudig fhedinal boatstrap owge, 1 £0-bdddRd daip bRsiks

per cent et wat chdog ti ner repl.aces watchdog tinmer from stage 1);
ot “Noxt 001 Brectiiat Stho s ohms 56 BB UAraasHSp sage 3L, ofervios et age

packet hmtﬁpﬁf&ggﬁggﬁoc%@mﬁé@gzpmket fromstage 1); -13 19 NOV 2003
Retry packet; and size of a Tinal "patch. At the beginning of the final

boot strap st agdagethis the/PEIBLeainthgea FiG olleshows theglatchpoatksaige! Thelpatchllaae

devi ce 125?3 I n a eortgg er.red,.e oditHeE} of the invention, the TV/ STB .
det er ni neS G AR~ %Wﬂgn&ﬂ@t Bt e Legsd nteespblerdiscades péififed to the
TV/ STB 12%kginnfng dfiRe pAtalY RadlQ¥EL &@W@Tﬁ%%&%%%&ﬁ%’%ﬁpﬁgﬁﬂég%ﬁc%gﬁg the

sl ave device does a nenory wite 122 until the en of'strap
st age 123Themlavereviendoesta merporyiwrite fibovitshermprysd #geTV/STB 1410STHeUEV/SAB Wi t hi n

t he nenory W.ites.anLe execut the TVLSTB 124. FIG_10 shows. t he

20- secon 0‘% 4 %él{reg il h&ﬁkeﬁ %etp,“m%ﬁ%ﬂ SHSETS f"‘ﬁé{ BFGE1eR by the BY el ithivadReent
of the i rpegiatiilan. Inme ipPefertdderdtioBBhenk 8LHS ihvaRticH, A8%imdrf eﬁo&%’tﬁ?ﬁ%%g&ntdk.”er
expires 130, then the bootstrap process returns to tt?e Initial bootstrap
stage 13 1If thertivaerpiesied exgpires 143, then the packet was not successfully transferred from the

slave device to thc-; TV/STB. If the packet is determined to be successfully received, then the

timer period is reset 144, the displayed percentage completed on the television screen is
incremented 145, and the TV/STB gets the next packet from the slave device 140. When the
patch load end of stage is reached 146, the TV/STB goes into a patch load warm reset state.
When the timer period expires 143, then the TV/STB determines whether a retry counter is
greater than zero 150. The retry counter represents the number of times the TV/STB will
retry a packet request because of the timer period expiration. If the retry counter is greater
than zero, then the TV/STB will request another packet from the slave device 151. If the
retry counter is not greater than zero, then the retry counter has been exhausted and the

bootstrap process retumns to stage 1, the Initial Bootstrap stage 152.
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boot strap process is proceeding properly 132. Stage 3 is the Patch Load
stage. FIG 11 shows the patch | oad stage. The patch | oad sti@ Niﬂl\lar%?ﬂa
the information fromthe first two stages into usable patch code. At the
begi nni ngwafAThe patieiehead stage, the TV/ STB gets a new packet fromthe
sl ave device 140. The slave device does a nenory wite fromits nenory to
the TV/STB 141. The TV/ STB determ nes whether the packet has been
successful ly rgceiv d bg/ the TV/STB within_a tjner .Prgriod 142. In the
preferred enmbotti menf ORSUME dlqeianicidghice frHerfade @i USG i CqSURATF Pectil@ionds.
I f the ty | xpires 143, then the packet was not successfully
transferr% er&g%{dtt%glgesl ave device to the TV/STB. |If the packet is

determ ned to bérsuombisd vtial ah€diaveithort iehdedheithtthd®inspaet ekticsid @&l
144, the displayed percentage conpleted on the tel evision screen is

i ncrement €8 Iﬂpidaéﬁdn%%;qm?STB gets the next packet fromthe slave device
140. When the ag)[%tch l%adatlgnd of sta%a is reached 146, the TV/ STB goes into

a patch | oad war ¢ B AYECC R the i mer period expires 143, then the

TV/ STB det er mi nes Wagddaga cambRicl Yerf® Ui Bifrakdl pif @ARIrddNAR sfk nd efhabiEhe

retry counter represents the nunber of times the TV STB will retry a
packet r ecfirestmipdcatingevidf thelfrsttdombinedeerigdindsmirared port. andf t he retry counter
is greater than zero, .then the TV/ STB wi || request another packet fromthe

sl ave device 151, |9 infgredmapuse nogsApahle picorymuiyrameayith p fAEsdmoYKen t he
retry counter has been exhausted and the bootstrap process returns to
stage 1, the Initial Bootstrap stage 152. -14 19 NOV 2003 WHAT | S CLAI MED
IS: | . A consuiner Theitsréink of dieimn ¢ evliendir tlicastaefperiphare] dévide cdnpoBsE®REial

el ectroni¢c_  device conprising: a first conbined serial and infrared port

i ncl uded 9§PU88%he consumer el ectronic device configured as a nmaster; and a
sl ave peripheral device conprising a second conbi ned serial and infrared
port configured as a slave and capable of comrunicating with the first

conbi ned seri ap, andThéfrtarRE oPElatm 13 tﬂdﬂé@rﬁﬁPH&ﬂﬁ&vmr&;@ﬁQ@sbi e of
communicating with an infrared nouse. 2. The intertace of claim1l wherein

t he sl avedgmeousphigemaROMdpGes.conpri ses a serial debugger. 3. The interface
of claim1l wherein the slave peripheral device conprises a denonstration
ROM device. 4. The interface-of claiml| wherein the slave peripheral device

conprises a g4, The interface of claim 1 wherein the slave peripheral device comprises a

database expansion device.

5. The interface of claim 1 wherein the slave peripheral device comprises a

modem.

6. The interface of claim 2 wherein software patches are downloaded into the

consumer electronic device from the slave peripheral device.

7. The interface of claim 1 wherein the consumer electronic device is a
television.
8. The interface of claim 1 wherein the consumer electronic device is a video
recorder.
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dat abase expansi on device. 5. The interface of claim1 wherein _hw {Ja ﬁ
peri pheral device conprises a nodem 6. The interface of clai m é 93

sof tware patches are downl oaded into the consuner electronic device from
t he sl ave peripheraldevi 7 Th I

consuner el ectronic Télg e ge? f\Clatl eer |ontﬁg§°nmfﬁl% e&} g@%‘hg ira(iflltté.r‘lgws en
wher ei n t ket pmsKMEr el ectronic device is a video recorder. -15 19 NOV 2003
9. The interface of claim 1l wherein the consuner electronic device is a
television set top box. 10. The interface of claim1l wherein the consuner
el ectronic device is. a . hard di k video recorder. 11. The.i terfacer%gé %aim
1 wherein the-d hsu igfedfass rfilaimgk ybetsin the gonsymer FHGPEOIP%B%YI%W d
interface pf..qbaige) wherein the consuner electronic device is a cable box.
13. The |nterface of claim1l1l wherein, a denonstration interactive

el ectronic program guide is downl oaded fromthe slave peri pheral device

to the consuner electronic device. i ) . o .
The interface of claim 1 wherein the consumer electronic device is a satellite

receiver.
~12." The interface of claim 1 wherein the consumer electronic device is a cable
box. '
13.  The interface of ¢laim 1 wherein a demonstration interactive electronic

program guide is downloaded from the slave peripheral device to the consumer electronic

device.
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