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(57) Abstract: A consumer electronic device, such as a television, cable box, or VCR uses a combined serial and infrared output
port. The combined port is connected to a slave penpheral device that includes a serfal port and an infrared output port. The serial
a port of the slave peripheral device is connected to the combined serial and infrared port and the infrared output port is connected to
an infrared remote control ransminer via an infrared driver signal passthrough circuit,
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~a slave peripheral device conprising a second conbined serial and infrared

port configured as a slave and capable of comunicating w t-rgcmy zapa
conbi ned serial and infrared port; and an infrared nouse por I

comuni cating with an infrared nouse. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a block diagramshowi ng a G Link system configuration according
to one enbodi nEAMBBYER RERIAL SIND INFRARED PORE FOR GORSAIMERELESITRONIG Li nk
connector according to an enbodi mgmptyefst he i nvention. FIG 3 is a
schematic of the GLink/IR Qut circuit located in a TV/STB according to an

enbodi nent of the invention. FIG 4 is a schematic of the interface circuit
of a G| ink RQNeREEGRENCECEO RFLAGRDARRLIGHBEIN ment of the invention. FIG

5is a flow di agrmamfichthm aﬁiﬁiaq)ﬂoﬁgu_@ﬁﬂsn PERANG Sl X ﬁ_@ﬁﬁm@@&%’dﬂi&?ﬁ%%l@@
enbodi ment gfl 6”1?9 | nﬁﬁgtlon. Fl is a di agﬁgfn S ﬁ\&@g di fferent packet
types of palRéfs Trai f?lgﬁongﬁa{%\gé)ﬁ'rﬁegqnﬁ?/%“ Y sgt Fccording to an
enbodi nent of the invention. FIG 7 is a flow diagram of show ng the

i nteracti onFELD OR THEIRWENTION | ver states according to an enbodi nent of
t he invention.

FH.G 8 is a flow.diagramof a.initial bootstr st age
according to an %6%6%%3“6@“{?11@&? EWFﬂl]iy&ﬂ?h“EIf@{ m%r@%m&%f)ftg%“&%\%%ﬁ%a&? a
final boot stgdgespanddeass partiedartii tag link famintenfhong hesh tlevades thiag stoferpleetronio progrdin 19

NOV 2003 FI GuidddXBPEspwith ey 6liaaded MaPntAnROSH S biBilkikeer Process according
to an enbodinment of the invention. FIG 11 is a flow diagramof a patch

| oad stage according to an enbodi nent of the invention. DETAILED

DESCRI PTI ONSTAMARGOF THKINGENTHRY is a |ink that provides a serial

i nterface between Host devices such as televisions (TVs) and set-top boxes
(STBs), and sl av evices. .Herejnafter, TV/STB. represent ither a

tel evi si on and/ o‘?cansse E%lgcﬁroggxde(lg?’gspcw{e e’fﬁ?n@% Xa?rls\g CPHgrising:

manuf act ur er t o dfpdirmembiredcegsabiand tinEeredf parh iEDEledy with nthb yconezémeledagmc
and sof t war defic@drdigusddana Havdrcamd o a TV/ STB. The G Link is a

cost-effective Saosllé{zte'p%ﬂphea}gl detvic%r?:%rrn%%sikge existing IR
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.



Mouse that is used to control televisions, cable boxes, and VCRs and uses
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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 s, 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 nIR 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.
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2 and 3 assunme Vdd = 5.00V. Table 2 shows the valid |logic input |evels.

Tabl e 3 shows the output voltage at the connector. Logical VAGINGYP0)In
f Mn-(V) Max (V) Any CMOS Vss-0.3 Vdd+0.3 Table |

Logi cal : Val u ditionMn (V)Max. (V) ZeroCM3s1l.5 OneCMOS3.5 Table 2 Logi cal
Val ueCondi t i orii 1 (typnet3 shpwr the SCodpracteristioofon Gridnkie tetirefeted enbodimeabl e

3 For t el efthe asfeatiorc THosChehogs t?&ﬁ@bluﬁlﬁhﬁfﬁdﬂpﬂlﬁg@%g@b %@mfe'cbt c{o’?.glt‘abféae
rise ti D u ot excee . SInc ot a

bui - up &8 3 pinte vad 28 (RIS it 1R LRk P SR T o eI ik s
for 220pfutppt yolipgest thasgeapeatence 14 to ground at each end of the G Link
wire. The series resistance of the G Link cable connection should remain
bel ow 50 ohns. Fhe—270chmtesistor 20 shown in FIG 3, protects the ASIC
from El ect r ost atlicesicsiValup »j Gendjty Mi 2 cdpacitor also hel ps protect
the ASIC. TypicdlAy. a sparﬁM@ap—oiersQBhaJrVdem cd is also added to satisfy
manuf act urer ESD standards. |n the pTabkrt ed enbodi nent, the ASIC input
pins can withstand the following ESD tests: 260 V froma 200pF capacitor

with no series resistance; and 1.0K V froma 100pF capacitor with a 1.5K
series resistance. The G Link and the 1R output device share the sane port.

The IR out put ci{riagicilValuwhj Chadigon! [c8lid ) Shaagvyi e sane connector with the
T D NOV 2003 transistor. This

G Link port, cor
transi stor pull Voo Shrougtr—a-purrent 1imting
Table 2

resistor-the:

Logical Value Condition | Min:(V) I Max (V)
[ Zero | In=-10 | ] 04
) mA
One _ Ton=0.1 4.0
mA
Table 3

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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val ue of which depends on. the particular IR output device. The IR and

G Link outputs can never be asserted at the sane tine. GLi (r;}<gdmve2003y
take a variety of forns. A G Link slave device can be powere b

Separat e ext.§r nﬁ. ower. source. A |low power G Link slave device can be

wi t hout HASTERY: hﬁg TR PUdls thecautptiug to ¥ cg Homght ahmrmen i viting eghib ekt

i nterfaceag -1 vice i,n.a preferred_enbodi nent of the
i nventi on. IQEP?EEHE?%%%P gél% J@éﬁfﬁﬁeqﬁt?u(%?%ge@?'i IRang gl anki quimsneans
asynchr ononss by agsert@ 8400 sanhpsmelsi ng RS- 232-type start and stop bits.
Characters argr]'t‘lira?ir(};mtted with 8 data bits, no parity, and | stop bit
(8N1). In altéfr BlceTa lake atvarietyted famsi WkGHanldvlaveadevianaibé povadred hi gher

b t ters in an codj ng scheme _known to one
ot or aPhaRpeER pRBGAR AR TR FLRR She® siacn srner it

St andar dext@mgbpuvea sowmoe. OPKET shve . I d for
net wor ksg.}n% Ir ansdp))orfc?ay:?hi n !tﬁﬁeemiggijﬁhg%?%%ﬂt&?aﬁ%grgggﬁég%:stﬁggﬁ%I(OSI)

model re ViGe i Breferrrd aebodément afitheSewaition. | ayers. The Transport | ayer

controls the k vl | at e acket flow, and recognizes
dupl i cate pa@ﬁg?E&%%F\&feer"%?uﬁ%ﬁathﬁg%ﬁgk?rawg’ﬁdfae%‘éﬂswfﬁowgaﬂ 8%400
acknow ebjgrmsittg RNAEX Y ypel starahdefidObits. QCHaMcFerd i i bitsNgs SESSI ONn
| ayer must.initiate a retransm sps)ilon requesr% &ej%gg%ghgd gélty%ga%albel&s&defi nes

the genc?dityraof htap bisfENY) Irplerativeamborinemtn te (plink hirdwatetraspiteker r ed

enbodi megbh&gf ' | Table 4 defines fhe Request Packet Format in a
preferr edkgﬁi%%j Fﬁ%%@@ﬁ%%b%e S EE 1 i B8 LECIPR KRRWN fropngayith n a

pr ef er r exrdirargbekilil irethie.artl N al t ernati ve enbodi nents, the Start - of - Packet
(SOP) byte, uest Command byte, Data Bl ock Length Byte, Sequence
Low/ SequenceRﬁFchﬁ‘im&rfB”%ﬁ the Bitsoiational iHitandandy Organization Gpem§ysemier , except

that t heptatanBliRg te be before.the Data Bl ock. EOP is - :
End- of - Packet . Byt letI %‘2’5’%%@?“%@- ﬁ}}? Tans a]aii‘ﬁéﬁﬂ?sqpe&ﬁi‘ﬁ'&ﬁﬁ $e-4
19 NOV 2ipg3connection (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




2 3-4 5-N (last-1) (last) Data Block Length Byte (nunber of payl oad bytes

to foll ow,

including EOP and Checksum nunber of data bytes
Sequence Low Sequence Hi gh. These bytes are included only if

163 e 2003

Packet Type_is set. These bytes are not included in the data bl ock ::engt h
unt. Ddta BRock [ Dtk BlokH I&ﬁé«h Bﬁy(nﬁrﬁlﬁaiﬁbd}lo&ﬁy&s TR inddin E@SF Td %9
gjﬁecksum (Zero ind| el eck t’c[l‘ calcul ated. A zero thecksum i s mapped
onto. OKRF T recken B R G ST, mfnlﬁxubﬁ?m) all _hytes and checksum
Md256=0)| i nci udes| & “i“*wt"%&‘ﬁb%@@h Thist PSP inc hed egfhif BOPE heTRateeyde Byt e .
Nunber , .0 | 2 BisdetThie bjtastendinclbicsd the SOBoBY bR i@k 07 ReSponse ‘*Ogﬁf]‘”
Byte Datq Bl odk LenDuBhgd(eisbhoiig cofiin RRYVERT DYUES To fottow—nc) gu'enge
E_CPhan_(Ij_h Chfﬁ;g’e‘g‘ " tawﬁ ! u&@mﬁ t";f‘f"quaél ;yt o "afi i ﬁ“fr,‘:i ket—Type s saf. These
I gh. gs Te check :
bytges ard not included in the %c"sumlgoﬁca cubafep ACWCCkWtIWHESGW ({his
bl ock may contai n Z@‘IFB) ls:g}fcégx)n (calculated by adding all bytes and checksum mod256=0) includes
all bytes above, from SOP through EOP.
Table 4
._‘B)_r'-te ,
0 SOP byte - 0x07
1 Response Command Byte
2 Data Block Length Byte (number of payload bytes to follow, including EOP and
Checksum; number of data bytes may be zero)
3-4 Sequence Low/Sequence High, These bytes are included only if D5 of the Packet Type
is set, These bytes are nof included in the data block length count.
5-N Data Block (this block may contain zero bytes)
(last-1) EOP byte - 0x&F
(last) Checksum (Zero indicates checksum not calculated. A zero checksum is mapped onto
OxFF.). 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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EOP byte - OAF Checksum (Zero indicates checksum not cal cul ated. A zero
checksumis mapped onto OxFF.). Checksum (cal cul ated by addLy@vBZgbgs
and checksum nod256=0) includes all bytes above, from SOP thMo .
Table 5 Every G Link data transaction is a request/response packet sequence
bet ween FRECSIERSY R thnanshert byanef. thd responsingeieies defobte afREbEEordRichl (AreS

G Link tr t] - LS. the EPG device) that are acted upon by the
sl ave (t ﬁgg&%ﬁfséj ‘l“ioﬂaz‘desgé@% I“H%[Uf hesksum, imgpat, dexalid sompeand), wos6Ks, at a
m ni num respghie fayiee s refunicdan 8f8itq 204, r ecei ve buffer data. There are three
reasons for using this transaction nethod: (1) eases the inplenentation
over a dual - silirficexent @fe NAGK kespey, the dumport 1her MIRAGENRfatlAkRy ¢HLESt

col | i si ORS.; el iyninates potential problens when IR and” G Link share
the same rg%sosrl %P%V%\%%at t crsé‘{% g0 1P dhe Easpertlayen s responsihje foninitiatkgomirgd gnent

( NACK) biphckax rdqaése Hieethbhlaet & rafi st/ response packet

sequence may be either a wi tee r%ﬁ%@g‘%b%\%h%ﬁ%éﬁag#%rF “carried in the

request) or réathepederestentbalionent déitha inventien) haizndflodktahiMe GRLLESAYIFEY

res_ponse))yfteﬁAw}gval I d request packets return an Acknow edge (ACK) response
au

packet to ™ 3 §aRgaeH e deta thap capfibinte ere 355a3p date blayathatafatd he
r espondi pgstieydiCAedREEE buaiteF ondial| r xanpl no valid
SOP/ ECP, invalid c'hecksuﬁrﬁfl]u tiene?g"fjkteg' ?ﬁ%/ﬁaer ?%ué%gﬁgﬁ%frs "ﬁﬂéﬂo qﬂgsponse
D oyt oyt o T oocs et baia tah bRy vonl: 10brdr MEKSHEBRERSER: 1

: i ni.ti y. i y
on top o%m?lﬂég?arcg%%eo&ﬂe’ieaﬁ?esi s responsible for initiating a retry packet
request. Eit h@anhb 8 the§hRborPl C h ket retry. In the
preferred enbodi n%ﬁt of Pho iag?/lle%\ﬁ?rgﬁﬁ&a&)égrt%?é)aggetg%ﬁeﬁe@uﬁﬂﬁﬁ i mum of 255
byt es. VWfEROnge packeis amist isaludas SeguancelPesent band 68 phltet séiRneNumiss, byt e dat a
bl ock, that dﬂ{[:ﬁte ngst bﬁ dgri@\/i deﬂ into a seguence of packets. Packet
sequence nunbers “SPATY SHPCUBEYS Qh e MYSBNYh A datalbjockivan be greater thrs@5Ssar y .

Dat a tr abgter ANeaitive Gaibodimenel @8 hatd dat ckosizes within a packet
are different sizes. A though theatréni's}%géri?t‘%é%‘%%%’ %?fgf’ﬁéphﬁaﬁr of the

packets,wflﬁ@?équest and response packets nust include a Sequence Present
bit and the p . yenc ers. .In alternative enbodi nents of the
i nvention, a ggﬂig& Bﬁggf Sgagﬁar@ewjgf%qeé'fccfﬂ’&H‘aE%S“PPOﬂed by all G-Link devices.

Write Request Command | Read Request |. Command

Probe 0x80 “Probe T oxa0 ]

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
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bytes. Alternative enbodi nents can have data bl ocks that have a maxi mum of
2"-1 bytes, where n>8. Table 6 lists the standard G Li nk de!iugwmgm
supported by all G Link devices. Wite Request CoomandRead Re . d
Pr obeOx80Pr obe0Ox40 MenoryOx47MenoryQx48 | dentify0Ox4lldentifyOx01l Table 6
The G Li sicermbimffor size aforinatioh V& Selebdivikig BRSEBbe HEM0RS: Isa%Eéti EMatgndi ng a
Probe Request packet that |ooks for the presence of a ‘G Lihk slave device.
If a dev?"’gga‘ﬁ‘é“ SBESft and buffar sized{the stave spegd Rnd beffResgpdnfempiakiatdififed 5

shows t hg,RnRb& ek %lﬁ@;[( rocess. .In the preferred enbodi ment of
the inve(r)ltioné,?jetfe seégﬁggﬁ%?a%lbﬁ’ﬁﬁ%ﬁ&ﬁﬁeég‘ﬁsg cket every minute 30
until a probeOnesptrobeReqretkdl ReSponddipackM &Eﬁa@%%&@occ@e& Qt?t(v%eﬁ gwnp sl ave
devi ce pr.esent, {hen there will be no response” 32. If a slave device is
at t ached™a8%eTAng siapejthe masternorlanges sendh e Rrbe Riqubstpecicdt-aueshie Seepdues e

packet 3guir&nb [ equest cket .36. The Probe Response
packet i ncl uge?@%ﬂﬁgt%&ﬁﬂg%gg%ggae’%H’h&%fcfaé"r theimaster pe-witiates the Proket er

r ecei vi nBeduest sByuzhes. Response packet, the Master will adjust the speed and
buffer size if the slave speed and buffer size information is different
from the spedd Bpretsired embediment, tiei-kink rosstertsapparseonkheteyiavealevitd. Once a
Probe Regysgsdsiof pe. xchange_has occurred between the naster
and slave, fhe Eg%t%glr% ﬁgaﬁgﬁagée%rﬁgso HB?%%QE@“’F&BE&@EF‘%&W etedaan ¢ he

sl ave downs slavotieviespreckid opAaity aéiftto i§ PAYIERENDA W EerhREwhich AURicE thaginse the

master re-initiates {t%he, Probe 'Request sequence. In the preferre
enbodi rrel?ﬁv‘?a?q‘?é‘”@t@? ’Lifast er supports only one slave device connection at

atine. In altg etesc vaebal€: GrLi Nk npst er, ma ort re than
one slave d,evilce%%\fgea?el n éq%?%%rqeiewggﬂmu% eﬁﬁf@ﬂ%%?é‘g‘ggﬁ’tﬁﬁ%i‘?ﬁtne _
whi ch deariddotsRshonsegquekenc TREG-lifk friaaeﬁehmspmbelneakes%[as‘&@t R 2RUBLRT ST ZE
are deterniped t ugh the exchange of the Probe Request and Probe

d 932&885hh h&rfthR d Prob _
Res ponseSpﬁgg 4 3 huifer sizasefelSS duteasThe strvsirespRadswith aPactiecRespotise a
def aul t pRRQedRBhHe RSADUMRS o ;8 UL i.ze.of. 25 ) | ave
respondspwith é o Rlesponse 1?513?1 spegdran%ibueffermzc. ’FabthE?isststhehﬁm%e

Request packet format and Table 8 lists the Probe Response packet format,

| 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




packet defining its maxi mumtransm ssion speed and buffer size. Table 7
lists the Probe Request packet format and Table 8 lists the m@m@e&a
packet format. Byte Nunmber:: Meaning . Table 7 Byte Nunber Mea Das
- 007 10x40 2Data Bl ock Lenqth Byte - 0x04 3Baud Rate D7-D2: Reserved [ DI

: DO 00 A800 81 96(QOMaImDRREVelFuf3BHI0 0x8 ko 0EE NV 2003 5—-6*-fv‘a-x-|-n'u111 Recei ve
Buffer S|ze -50x8 tlcEddyke-om@P Dyt € - OK8F Chetksum—Tapte—8—Fhe—vast er
Request Format pacKethealun S a generu T lcqucat packet—where—the—mmster asks
the slave 7d0 you have anyttimgto—sepgd2—Fthe-advantage-of this packet type
is it allows the slave to respond WIT#HEI? wai t.i ng for the master to send a

specific requ acket t (for exanple, the slave would only send an
| dentify Respiﬁ%]gp E@‘ﬂ“‘%?f‘é?n’# packelc¥) 13 egenerid wausi fagketRempretht npaeket ) .

FIG 6 Shushd g0 A8 f S a sla coul d send, i n response
to the Master Regugépg{lég?&rsat parz %tseﬁiﬁ'kﬁg Vﬁ@@ge s packst type isitallowisd to a

speci fi ctheélpyem respracikeeithduy peitirgitat thie Snasfeh@b ﬁnﬁ\é% &?f[li.dn% L
Response et, after the nmaster sends an denti ? % %ggté@%/{.for
€ amp ¢, the slave would only send an Identify Response packet after it recexved an Identify

Request packet). FIG. 6 shows the different types of packets a slave could send in response

to the Master Request Format packet. A slave device will still respond to a specific request
packet type (that is, the slave sends an Identify Response packet after the master sends an
Identify Request packet).

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
_device 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 [SOPbye-ox7 e
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 SOPbyte-0x07____
-8-



The sl ave can respond to a Master Request Format Packet with an Identlf
Response packet 52, a nenory read foll owed by a Request packet éﬂﬂa
Retry packet followed by a Request packet 56. The Identify Request an
Identify Response packets are used to identify the slave device type. The
| dentifigation Respemse packeél, as shown TnoTapre 10 COHLdI ms—tie
fol | owi ng” dat&” a (1Y, BEAIREY Sgs yPe_amd = mutt—termnated-string-
deSCI'I b| g [nﬁ Uev %SPEylél%xg TVl CT LprI ouutyp\, ot Ty —PC—ust ooy )
oper at i ofrat—frmmwe R -tseeri—what—stave—devi-ce-is—installed on-G& Li nk.
The nul | “Hemratetd qclsn d-by Factory Test/ D) annn:tj CS
screens. Table 9 lists the IdentlflcgﬁplﬂﬂoRequest Packet format and Tabl e
10 lists the ldentification Response Packet format. 0 1 2 3 SOP byte -
0x07 0x41 Data Bl ock Length Byte (0x02- no data bl ock pr esent) ECP byte -
Ox8F 4 Cheekst ~Byte— - RPDyte - =8 .19 NOV
2003 10Ox _'_._-.--_-.._:._-----__-_____ __0x hecksu

Byte. Nupher ONMeani|3PP byte - 0x07
1 Packet Type/Flag Byte
D7: 5’1" - Request Packet
D6: 1’0’ - Read Request -
D5:b’1" - Sequence field present
D4-D0: 0b0001¢: Load Driver Command
2 Data Block Length Byte
3 EOP byte - 0x8F
4 Checksum
Table 11
ByteNumber. |: = .-...io o0 U0 Meaning i o - .
0 SOP byte - 0x07 — |
1 0x48
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. ' l



OSOP byte - 0x07 1Packet Type/ Flag Byte D7: b' |' - Request Packe o)
Y YBequence 1 : B NoN 2008

- Read Request DS: b' |' - Sequence field present D4-DO 00 ;
Driver Command 2Data Bl ock Length Byte 3EOP byte - Ox8F 4Checksum Table 11
Byt e- NU;.éer~,,=~-;;;" h@an;a_DQrp thP - 0X07 |C)C48 2Dala B|0Ck

Lengt h Byke= : i SS : i Bl ] .
6NUMBYTES[LOREAL 7EQP @@Pé}’tf— 0®<78F SChecksum Tabl e nory " at
Format The_Menory W iite47Request packet is a request-only packet 1nitrpted
by the sl fave. 2This paatsdlock Bhi®BiilQ RSt Er WNere and Nnow mochaara The

sl ave wants tosstore |sgurgerp@d:g;§§glﬁndm)me MESter dues not—send—aresponse

packet. TaDT € 13 TTSIR SRRy T e Reguest—Paed forat—+9—Ngv 2003
Byt e Nunbg SENTRNE AN E 6 Da X2

- . T afa . :
3-5Sour ce " , ovas -

ast- OP 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.
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(last-1)EOP byte - Ox8F (Il ast)Checksum Table 13 The G Link has state

conditions for pac

ket s.

D fferent packet types operate in v

A packet type may be used in one or

ﬂl’

nore of the following t

INDV DS

Initial (nit) mmunication (Comm), and Driver. In the Initial state
probe p keﬁ@sare passEcbntMniehe Coggwg@g,ft —WSEQ,L,&N,% get next, and
retry packets are’ passed In the Driver: st at Ve kets are passed.
The type'of- ﬁﬂket sent--in-a stat =l-déq:seg'lizl$mm ‘ kster-and Sl ave events
are used. p eg@ﬁ@g gvents are origfnated from..the SI ave “Sl'avk events are
i qi bl N YT Y h . -
ori gi natfed—+rpmthe—aster—Mastier and Sl ave“pyents and- 't heir
corr espdndingidesi erx 0Fons are l-ifsted:in Tabl e Diherld NOV 20P3 O her Ot her - .
BTi meout| ProbRii. I rTitieaht Prieobe Pr-obg: Respof ﬁﬂtlél‘lirpb c:]m xt Request
-Readi vTirri eput RePESIResHbils Vo est EiP oad-Ix i ver vi Retry
-M ss Bye GEJECUt Y T HrR—Ree: t' B ﬁﬁ’ﬁt Tineslt Data Table.
14 Not gH—~as pest ﬁaall i nivevery: sﬂ'anmutTabl e 1:> i ndi cat es
(using §)) V\/I"ﬁ":ch Wd%qquq:sté'&ants d e al I QV\Bd ln-;"pgﬁ@,-},slhe@{e ABCDEF611 . 1JKTL
: : - .Request
F Load Driver Vi Retry -
G | Execute vii- " | Miss Byte
H IR Received :
. =Facto ""'Testi
pide “Miss Byte
K77 1 Reset __Protqcol
Table 14

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

. Master events are allowed in each state.

AlB

. CIDIE|F|GIHI|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 seﬁds 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
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Init State Conm State.. Driver State FIG 7 shows an exanple of how
packets and events interact in the three states. In the Initfd NOV <200
probe packets are passed. In the Communication state, data, get next, an
retry packets are passed. In the Driver state, driver packets are passed.
In the i Anitiplstate6Qiisentdsd andehs Maser dessianethieg H0iA rodasirale EMeRbSs A and D
through L as S@O\é-lm in TabJ e 15 61. The Master does an initial probe of the
slave 62. |f Chie&ompunication Siate, the slerriormatsithe next packet tofgve tb tiee Miastor

packet W&§ mUREESSithicahsh I i tate js tere . If the
probe packet is not shccesgggﬁ’,%t Eenlgrg)tée s??g?evseghdsé(@g rSﬁ’é‘ggggfﬂbSbe to
the sl aResponge)ifile sl ave has a timeout 64. Then, the Master sends a retry

packet to thegﬁl ave and the slave does a retry 65. The slave attenpts to

respond to thé FE&AFSOpnpaths that jhe Comswinieation State tan tigy/ DDOSB: path, thelastent € 60
I s ent er eghaddikhe L&Y er it al obe of the slgve 62. In

t he Comrﬁﬂll cation )éﬂt\%?e, ﬁiogrgﬁrglsgd&gksb?r}%% ’stﬁ% ﬁ%vﬁég?f a requestread angithemagier he
Mast er  66ponds witheth©daenfroic dieispeciffédiddresihe sl ave i gnores Master events A
(G her) and CI(Probe Res onse? 67. There are four paths that the

Communi cat i on'fSt $feane path g Masier resmestptiemext prskeffiane the stave 7@sThe slaee next

packet f iofast he sl does a.r est read and the
nast er ressgﬂﬁga%\hfme%ﬁﬁ' ?ﬁeeregbaﬁl gt ?éeo%e’?wg&g%éﬁqufeﬁe Sg%a Pgé’é’?h "1a' g‘eét%"é? ®nd
path, theequestt and a opses raquehidonewritnaskhtcsuans chaked aV&e 79t is Tigd 5.2
wites tﬂgﬁlg ket .71. ngég IS just one "next packet request” instead of

both a " ¥Rt notvalid,daen thepgds 3 rethpef apackeljumistfrom theslawe i the Mater

checksumpig | igl b 72 ] t he checksumis nat
val i d, thenthlg ngga??tl Ig's?et y-;',’dt‘a&l g%éﬁﬁ%b’%%? gm} P rtrﬂtg’egyé%retxgl#aﬁg)ymst er
and the Hiealaye and thephasten tines oyt Waitindtfiet the Exeedidiidbes of tyfeskd B rdBS @' E{mr e

byt es arﬁ_‘ri.m' SS th he.sl ave and the master tinmes out waiting for the
expect ed HUFASE DT 'fﬁf"b%’smf‘%“%' received. In this case, the slave al so

times out. Wh ol 74, a.retr e ounter is
checked 75. If‘mlte%tg?er? iltsra;re@{)ggéE%{d%%‘ﬁtag?ﬁfggcgkre te%?“@f’erfﬁﬁ#@g%; &{‘ﬁ‘&ﬁetf}he

mast er sBi¥St eountst isygremeritiadn zevo,ithen the mester Sends b rétEpackailts ek &6, aPmat er
i s not g;%%ter tthan zero,, then Ti_lhe Inifial state is returned to 77. The
eiry packet counter is ndt greater than zero, then the Initial state is returned to 77. The

“Initial State" is a cold reset of the Master. At this point, the Master assumes 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

r_emmed to 84.
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"Initial State" is a cold reset of the Master. At this point, the Mster
assunes that the slave has hung up in the m ddl e of upl oadi ng gmgtv:lzo@d
the Master attenpts to purge its menory wth this Cold Reset. In a thir
path, the Master requests the next packet fromthe slave 78. The Driver

State is ent eriomzithandic Castnamienion Ssatdor fhe Daverbtate, thaBGvd e eshidi10f.85 80-
The I\/talsteﬂ;l e icns tﬁvll oad the driver fromthe slave, packet by packet. A
test is conductea MSMATErssts thapiotocat B6 onthe slapaerndingsoBl, in wlichicaserthease t he

sane pacKkdhstérshas 8 FhcibiW P&t RES by the slave, the master counts it as
only one packet recei i‘\l/y‘ed. Paéﬂl’?gtgetéz%ro provides the total size 82. If there

are nore packepaich doweloséfibm 4 i8R debRe3b AT/SPRLIMMERs HRSQILS P to
t he l\/lasteS I:‘I%b?gre are no nore packets to be sent, ?he% tﬁ%ss?g%(/@}es%ends

an- execut' &85y AHeFrAREofaas re 1 cbnitial Boststrags (2)Eint! Boatskrep;san8 33 Mtaeahe upon

t he | ni tila)ads Eadifsth ML .a four ath, the Master requests
t he next pgc ket frtog% I{rﬁ{'eluéﬁqgé\i/irésttggt%elﬂéeeﬁslp évgextg?és trgﬁ pErceding étfﬁfa‘BR%tbeand
the Mast Shcesssduliy enplbied pafvkethe Bxtwnecenpgiint he Initial state is returned

to 84. -12 19%\/ 2003 Fromeither the Communication State or the Driver
State, the sl eddh 113l Bpetssarottags. nfhednisial Beatsirapstagh/pstvides tleset s t he

pr ot ocol eSfenfisl 1bd1€usdd ' ' i ch the _Master has a
Factory Test Responsqu%&%\g%%%’ch gtgv?ﬁrsoéﬁgﬁaﬁ%rﬁgf EFI%\W t&EV}‘Eajbf’%tsﬁaPTV/ STB
conpr i se§taghr Adexthagessessfileotriplation of tiagafial Fodidt@p BASS, 3hd BRoPIRGRAR A © (1)
Initial §9§Iaﬂert?>ﬁ' (.2), Fi nal Bo%tstrap' and (3) Patch Load. Each stage
provi des 21 tent PhUie 18the pratsfags Fasier preke papketgéeversné senopds)dWatrhdomtimenust  be
successf ghd Eng ofith@! @dkbafngie, t he next one can begin. Stage 1 is the '
Initial Bootstrap stage. The Initial Bootstrap stage provides the

ers] sential toolAd theskeginining tbehShmgﬂAf baotsﬁhmﬂhgeBﬂﬁtﬁ%év:é@BviSé lﬂzgﬁ_its Eli@afl Sﬁhcshows
the initi 0 st age. er the successful conpletion of. the
initial 62{)5'[ ?g? 32%&2@%‘“"13 %é’ (F"éﬂﬂf‘(%ﬁsﬁg deiggnsoutingly sendsito Hisistavedeviose i n t he
next st agesbefrafifeftipabk1ne1 Bg¢ nds) tchdog tiner and
End of st age ,gcgtgke% handl er . K%}éﬁl\-gﬂ %ﬁgéferlll?\? ?\S‘?gg g?ﬁleavg\ﬁ?’fl?ealoﬂ&%%gw%\p
stage, t KEboflimeat ofethe invention, if the TVVSTB idefermsinad withif 3G sedbirls TYS SEBhewhiveh i S

Fequest SouReFPiat fibn e Exite S an adaiberetronst raskei 56 Thy 8V ce, | n
a pref er regiestethe@@kiRiketGfont B slAVYABLILON14.! T A fi€ed AlBDAGES FLieS W thin
5.6 seconds 112 . that the slave .
mvention, if the slave device responds within 5.6 seconds to the next packet request 115, then
the slave device does a memory write to its memory 116. The TV/STB sends another probe
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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device is present, then the slave device sends an identify reiyn acket
113. The TV/ STB requests the next packet fromthe slave devi ﬁé\fQﬂ%
preferred enbodi nent of the invention, if the slave device responds wthin
5.6 seconds to the next packet request 115, then the slave device does a
menory wite tRetttpackelerd 116. The TV/ STB sends another probe request
packet to the Ssulveao\éfeaﬁlexi ce 117. The sl ave device does a nenory wite to the
TVI STB that chtses THePA¥}STB to "execute” the instructions within the
menory wite 148the $88nnihVi [ ' contained wthin
the nenory wite fro% tﬁgogﬁgﬁéﬁgﬁﬁpﬁ% ﬂ%?gg}éﬁ? élggaﬁ?'ngml%?ﬁ%upgootstrap
stage. Flmckd teHwwwavelievice hi20. Bagtreferrapembaiinss.of Tanvditda) thequ/sTpap st age
provi des (ﬁle atch i'nfSOrmti%%pﬁ;ha% is loaded in the third stage. After the
successf ut® %'B'ﬁ‘bﬁsé‘f‘ﬂ’d%- ofecenss 57 thasleve devigs hes seyaondgd to theskV/SHB ¥ 116wi ng

I tenms ar ghaviald ahhie ek I -Lime downl ga

percent conplete, 1%%0?%’5%86@9”%}%%?%%%?&522? ﬁv\.lgftg 1::% 8%'%%? ‘?Reels af"l’%ﬂ??tvggtg 1);
Get -Next Yaoké thesng of edunl Rictiiep pagk 2% Arheesd 60Re fihal iﬁeéua%sﬁg@,gﬁe
packet hanoll er. l&r e&iﬂaﬁgs End of stage packet fromstage 1); -13 19 NOV 2003
Retry pacdRETUCUSRF? MFmaTy Ptes arp gespted by thenkV/8EBi 124i ng of the fi nal

boot Strap st ageG. 0SHdW STBoSERdS iiePhBRELCURR L 1BREKEL it Pplhe s ave

device 120. In a preferred enbo I nven

det er mi neznlgdithént of hesiovantids. Bhshhthe finakbostswap selgy ii Le2Maccohe GRRAEGS 0 t he
TV/ STB 12]1]3 lhf trlg) ?Flgave devi ce does respond wthin .5 seconds, then the
sl ave devi~Ceti§RHE BOOILAR PYPCHIS| FIlmS 1o the ipifiz] bootstrap fasw i 3 & letherwisatheb oot st r ap

st age 123)00&!-;1?becgmsgiocgg&%ﬂrg@éﬂybg@tstrap stage, the instruction within
the nmenory-wites are executed by the TV/STB 124. FIG 10 shows the

20- second t i mettagd bisshaPatch badotages FiGpl li shatvh eheipatch Igudafisyel the patdhagidrent
of the irb ention. I??Jr@? t he fF_ri nqu pootstrap stage, if a 20-second tinmer .
expi res 2TEREH P %Bf#lg‘? 9% the BESLEND stages e Usablenatch gadei At koot st rap
stage 13lheghinfif oFitBepitBieload Sake i S 4 SRl 2.
Stage 3 i:the PatchpLoagastaégé. egjlﬂs,g@lr? gﬁaoﬁ%g&patcﬁgl%% %ﬁé’éé%&me

pat ch | oakhe slavagleviae dasspemembny Witk Gromeits memobryaontieEV/STBSI41t VTheSI$AR | nt 0
usabl e e, At the .beginning of e patch. | oad stage, .the TV/STB
vors o nasremRdSmelice bkbaciet sl sl 1Bk by e rOIAE withina dmer

period 142. In the preferred embodiment of the invent;on, the timer period is three seconds.

f the timer period expires 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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The sl ave device does a nenory wite fromits nmenory to the TY/ STB 141. The
TV/ STB determ nes whet her the packet has been successfully r C&IN’QM Qﬂ[]g]e
TV/ISTB within a timer period 142. In the preferred enbodi ment of the

i nventi onwHA® IS O IMEDI®d is three seconds. .If the timer period expires
143, then the packet was not successfully transferred-fromthe slave
device to the TV/ STB. If the packet is determ ned to be successfully
received, then the ,timer period is reset 144, the displayed percentage
conpl eted on the tef‘é\?P%‘i“&% ei‘?f‘#@%‘ﬁ deyice fiieriack Lo Usg WHS%‘)C‘%{%%Bth%IG"FW@TB gets
t he next q m.t he sl ave device 140. When the patch |oad end of
stage is @%g%ﬁégg{ﬁﬁ'ygt'the TV/ STB goes into a patch | oad warmreset state.
When the tinera fiest comibxpiséres add thfratddgiort ineluddd &TB thket@isiinbedcshatd®vic
retry counter is greater than zero 150. The retry counter represents the
number of canfigeediasa nAgtemdni || retry a packet request because of the
timer period expiration. Lf, t.he retry counter is greater than zero, then
the TV/ STB w I%g?%%ﬁ%nﬁhegzg?ﬁ%?cmg fromthe slave device 151. If the
retry counter is noi séoRatibinBaBerf bt infAe fo€cdrBlzined R MKE aﬁ@féap%l%”
exhausted and the bootstrap process returns to stage 1, the Initial

Boot st r apofstoaygeutiisating-vith the fixd¢orbOBd\aeral and iGtALdEDti®8d | . A consumer

el ectronic device interface for use wi.th a consuner el ectronic . device
compri sing: a first SLOHBHERCEEPOHCABe P heTamER R I ¥ith &h (HEEd RN he
consuner electronic device configured as a master; and a sl ave peri pheral
devi ce conprising a second conbined serial and infrared port configured as
a sl ave and capabl eThefntafiwevhitlash il vehevdih thet shevefperipherabddviceednpeistsad seaal
infrared port; and an infrared nouse port capable of communicating with an
infrared §81- 2. The interface of claim1 wherein the slave peripheral
devi ce conprises a serial debugger. 3. The interface of claim1 wherein

t he sl ave peripheral device conprises a denonstration ROM device. 4. The
interface of cjai m Thaheseich of Bigirs | MR rdie Bl erifBoth CRvERMRAIpFESs 2

dat abase expansi on device. 5. The interface of claim1 wherein'the slave
per i pher adengensirgiéorc BOM idewice. a

4, 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.
-15-



modem 6. The interface of claim2 wherein software patches arf dmoﬁaﬁg
into the consuner electronic device fromthe slave peri pheral 8& .
The interface of claim 1l wherein the consuner el ectroni c device is a

I h f
dovice |5 a vi dbo rdusriisnice Gt BBt Girbehisf RARHICRE G FEERRHDn

wherei n t ket pmsKmer el ectronic device is a television set top box. 10.
The interface of claim1l wherein the consuner electronic device is a hard
di sk video recorder. 11. The interface of.claim1 wherein the-consuner
el ectroni ¢ device isra sat Illfsﬁ recejver._ 12. The i terfa e .of. cl.ai

umer o)

|
wherein the cor he|iptet By} wherew the cosmen g ctrq_pgc e 1%&@@%‘6’@ of
claim1l \A@g(?e%llgcorﬁ rdem)nst ration interactive electronic programguide is
e t

downl oad rom sl ave peripheral device to the consuner electronic
devi ce.
11.  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 claim 1 wherein a demonstration interactive electronic

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

device.
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