GENSP191 CONNECTI NG AC- COUPLED SYSTEMS AND DC COUPLED
SYXEMRp1&f el d of the Invention 5 [0001] The invention
rel ates tlo di spl ay devices. Mire specifically, the
invention relates to digital display interface
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Hi gh-speed seri al intgﬁéﬁjgiJEthggkgﬂﬁa@{S at rates in
the range of one or nore gigabits per second (Gops),
requi ring considerable care in the design and | ayout
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mar keti ng and purchaSe deci sions. For exanple,

c ohs adeancementd dhessemifu@ductoh teahnalogy while/Bavidingfok #eeopportunity
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it can not handle
controller IC vendors, monitor manufacturers and PC OEMs as well as desktop PC

consumers, to one degree or another, must factor interface choice into their desi en,
product definition, manufacturing, marketing and purchase decisions. For example, if
a consumer purchases a PC with an analog VGA interface then the consumer must
either purchase an analog monitor or a digital monitor in which the analog video
signal provided by the VGA interface has been digitized by way of an inline analog to
digital converter (ADC) or an ADC built into the particular monitor.

[0004] Unfortunately, hdwever, a VGA connector takes up a lot of real estate on a

computer and was not designed for high-definition content since it can not handle high
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1 k 4 GENSP 191 data rates. Even though the DVI

i nt(jeérﬁglgﬁﬁsupports hi gh-definition television it does
not alT'ow for interactive comuni cation between

devi ces. Therefore, an AC coupled interface
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connecfin [ ed source device to a DC

co[oobSy rRBefifvie] it teuldle BusirdBl¥ t@bro¥idedieéadism for connecting
conpatible with the DC coupl ed device includes _
geREraeupled systemgand AGycounpled Axstermsiin asimplr ety andwostestfective
transmi tting the signal by the AC coupl ed source

deviCce, receiving the signal at a converter unit

coupl ed 20 bet weenSUMMARY OPTEE BFOVENTMRVI ce and
the connector, converting the signal to a converted
15 signal suitable for reception by the DC coupl ed

regahymer devi t he ..conv er it ssing t
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t he coupl ed receiver unit. - n another .
enBelyfiercgencrating agigpeldry thaiaC ccmpqurawrc@id«?glce, transmitting the signal

[ ility 25 between.an AC coupled device .

c QAT Balagbuls? PRRE 8D Bl SRYP B ot goupid
20 | Detpenth®AC colibRdabaRE gevid@hid fheCbhetRforacon9BRRE th&Signal to a

determning if the device to which the adapter is

c sanetedgigngl spitahle feotesemionthyishe S capladrreeei 3T dewigp b dhe
BB o S e B Db
~ receiver unit, and receiving the converted signal by the DC coupled receiver unit.
[0007] In another embodiment, an adapter unit for providing interoperability
25  between an AC coupled device coupled to a DC éoupled device by way of a connector
is described. The adapter unit includes a sensor for determining if the device to which
the adapter is connected is an AC coupled type device or a DC coupled type device, If
the device to which the adapter unit is connected is an AC coupled device and a
connector coupled thereto is compatible with a DC coupled device, then the adapter
30  unit enables a signal conditioner. In the case where the AC coupled device is a
transmitter unit, then the adapter unit conditions the signal in such a way that is
compatible with the DC coupled device. For example, if the receiver is a DVI

monitor, then the adapter conditions the incoming signal S to a conditioned signal S’
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connector coupled thereto is conpatible with a DC

c vice, then the adapter 30 unit enables a

sio%lﬁlg Fk%ﬁdi tioner. In the case where the AC coupl ed

device is a transmtter unit, then the adapter unit
Capddg ONSMo1kE k] ¢dhsBttatiwith WDV &lonitér. In the case where the

compatible with the DC coupl ed device. For exanple, if
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converter unjt 10 coupl ed, bet ween t AC coupl. ed
s aefedT devire BY QW&OPH@%EGHHW er&sﬁ%fﬂr@@s the cgpverted signal

CONERE L eub? toc' B@S})l@d Fﬁ@@%r@lr i c&hgﬂt%} oSy fbﬁ‘f%'céiwng the

for recep I on b coupled recelv devi ce

t kencordaignal b)m]llletDC couniet recigadmif ad qoagpsian geadh‘ele medmrn for

converted signal over the connector to the DC coupl ed

réwllgéheﬁﬁml’uwwﬁlﬁuter code for receiving the

converted signal by the DC coupl ed receiver unit and

conmput er readable nediumfor 15 storing the conputer

code. BRI EF DESRELPDESCRIPTION DFVHEBRA WINGS hows a

representative systemin accordance mth an en‘ooqq ge Fth

of t he Fig-haligws grepresentatiye systarp dhaceqrfanss iR egthogiment of the
Jelﬂﬁ l?dapter used to connect a DC coupl ed

t Fansmtter to an AC coupl ed receiver unit. Fig. 3

shows Fiy @ shage as hinplenmatatior df thetadaytet heed ol apirect 4 BC coupled

accordance with an _ enbodi nent of the invention. Figs.

4 KapsaiteRiosHoMCoRBPSE B5SFIVERPENent at i ons of t he

?%Ptereré:l Pﬁsgloﬁ’hg vioﬁv%’lrm ﬁéﬂ%ﬁ SLESY Y2l gREEin 8 ordance with an

embodiment of the invention.
Figs. 4A and 4B show exemplary implementations of the adapter.

Fig. 5 shows a system suitable for implementing the invention.

DETAILED DESCRIPTION OF SELECTED EMBODIMENTS

[0009]  Reference will now be made in detail to a particular embodiment of the

invention an example of which is illustrated in the accompanying drawings. While
the invention will be described in conjunction with the particular embodiment, it will

be understood that it is not intended to limit the invention to the described

~ embodiment. To the contrary, it is intended to cover alternatives, modifications, and




DETAI LED DESCRI PTI ON OF SELECTED EMBODI MENTS [ 0009]

Ref wi Il now be made in detail to a particular

enbodi frent” of the invention an exanple of which is
illustrated in the acconpanyi ng drawi ngs. Wile 30
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adapter unit that facilitates the interoperability of

glereiping ié thedeyicerie atrhdhomlapianis eennsgied inthai eoupled type
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s epsmpatfbis wﬁtﬁttﬁer DCrdougled detibe ma@Pte& Qlsehhdiddshsign

adapter is connected Is the AC coupled type devi ce or
t heordtiensy pnié gorngsted de thedensen dorj shi lhea@mnlemltage of asignal to a

dewccg)‘ijnﬁﬁﬁﬁfe sé%aa'tl Yoltat ggt%l(te %gepse{\é@gtgreéquﬁgﬁe mgnaﬁ ﬁeom the AC

CO&deﬂddeEcelmdtfommlﬁg u@b@m U1 o2 TR sifrfl toSaH AU depled
a signal voltage of a si to a 10 DC conpati bl e

si @lel’at\b@ﬂ &lﬁfgaé if the ﬂﬁﬂ?tﬁmﬁtrmelm ithe signad ifxoostheRC smgﬂed device.

o1 BB o i o e g0 7 Bporfse Wit podiment of the

c Oi.madtidal mlsgaa;h 10D iA eI RAAARAE Corpléd Hérfsﬁﬁﬁéieﬁ)zttﬁaﬁ includes a
gnal fromthe DC coupl ed device. [0011] Fig.

s h@wnatt@“ ylsutelr%moplﬁﬁ bﬁ@‘@ﬁl oflam A& differential paib U6 tmi‘lntad@}ﬁter unit

t t t 100 | ud

P b 16y 54008 e (0 BB win
1%CQ:@U§1E@ cedRive®)2 &inndfted\hettitd f TheNd &u 8%'&0&% 142 includes a
an adapter unit 108. The adapter unit 1 In

t JrJG coeplapresgivepuzit tbhemipledrto thdcanpegat 1K) by wiy bf aDCDC
nnect ed .t he et 0.

e A R R AR

COMJﬂ' £18 allSpteNehi C U RAIR thelddturdb r Y r st d?302 (e, AC coupled or
differenti al pair 116. Prior to the transm ssion of

silyfpgpurded)rbyrwashef a seasmg il 81 dhe serisor 1 E&)p@@ﬁ,es @ lsignal 120 to a signal

T3 RbnE a1 8 TRE IRl 18 s Pies P s Fagpmgher 102 i an
S A ebuplddBtypd B6vie& "BQhis %ﬂrﬁatﬁfnoﬁie@?@laﬁc(ﬁidﬂf@ﬁnél%gt i2 &nverts

signal ~ conditioning unit 122 when the sensor
d éhegignah 8o mrsignal Hchavingw valtage leveD@oriststeat with the electncal

specification of the DC coupled receiver 112, For example, in the case that the

connector 110 is a DVI cable and the receiver unit 112 is a DVI monitor and the video
source 102 is a DisplayPort PC, then the adapter unit 108 shifts the voltage of the
signal S to the signal S’ having a TDMS voltage level consistent with the DVI
monitor 112 (see Fig, 3). In this way, the adapter unit 108 provides for
interoperability between AC coupled systems and DC coupled systems by allowing an
end user to connect any form of display device (be it AC coupled or DC coupled) with
any form of video source (be it AC coupled or DC coupled) using a standard DVI

cable.



AC coupl ed type device. In this situation, the signal
co%é@rbjlng unit 122 converts the signal Sto a

Si having a voltage | evel consistent with the

el ectrical 25 speci fication of the DC coupl ed receiver
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isfﬁ g?/l iﬁ% ng Eﬁéﬂ?lé@@leoiﬂb&tl %)ﬂ:%ﬂ%%@ﬂ%@@)vr t}fyagapter 108
noRgddad camtkct H BV ¢oipled teadembteer 202 to 8n ARioupledyEieider Bit 204

t hen the adapter unit 108 shifts the voltage of the

s. gornledPy way pkths cghngactos 1 fadisiigthuthy Dsiousicxagele, digarlapter unit
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5 | nt}erammﬁ@b B}bdciﬁ(:abeﬁs\/hﬁﬁﬁe AC anpidedesys LBNR 08I TksPEostly than an
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an§etivscanpartes; the p tq;el@ﬁccen bpasgd onroth ug (Seuise apESink) such

ottt St bdePor B ALALLUA oo HLES dsif ifiyfdpyr guble.
GEBLﬁIai&&mre[, Qotlﬁ]mg;ﬂaymaaﬂ@ thdré & nolpeifoRmEndtiRh@Etion, no

i npl emrentati on 200 of the adapter 108 used to connect

a @t@pﬁﬁ{mitw thifing and ne ﬂPmS@lemreA@r@bmpl i@@stn@@enmé}y from a

o vROHBRE Y R SRR B e Hions
t h@ogdpnalFiss. aan@datEeshoWex@dndp! eﬁ?%ﬂblehﬁhtaﬁﬂhé 0f288 ad &€ 08 in
ca

consistent with 5 the electri specifications of 'the
A@Q@gtﬁ@n@wﬁb@@ﬁmbﬂdlumt sztms investien.cost | y t han an

e fiso HBoU ety Ra0Bis PoprhiarihaR ctRintie it Vdeo

deéﬂu?& dnifor Y deB NP1y w‘hﬁf‘lslﬂéi%rrk&‘&! 4s %) Sthihd¥9d. DYV dual standard it
cable. Furthernore, in the DisplayPort node, there is

nois pesafibihatthe emglaadancaﬂme IMGdecastamam/Wdﬁot sj) can be configured

shi fti,ng and noCPtra cod I r n St ‘
” inchi T 89 8 he s iR R Srbe PRA R g PElayP g standerd.
nemGhdse sAiARGS vﬁfere?élﬂl%f 01r BARBE Bl B4 68reAnBRE VidRBSink are dual
[0013] Figs. 4A and 4B show exenpl ary i npl ementations

ofstaridarda d'wpttbf; myetawmdaptccmldhwbe wintabiliy obddsedtingdhe particular
of t ven B ‘50 1t hl?uld 51e noted that in a

patlt S‘ﬂfaﬁ?lw TReaAft © ngdREl 26902d9eNe 0 source

angogs) vi @%3 5"1‘111%@1'&%% a's§st\9ﬁ3§00'e§n l@ﬁe%rtﬁ% Feﬁleﬁﬁth@;i‘ﬁ’&:ntmn that is

standard. dual standard it I's nmeant that
pamiy suéxampdeof systepein which daprssnm twention/gadde igiptan)ented.
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sour c€ and/ or vi'deo si are st andar t hen
i maﬂn@lleréGﬁ;ta‘pnw stomage dearces ﬁéO amb&ffﬂ land digithl dieplejaumngm. As
i cul ar

tne
. I?s wgﬁl |i(nown in the art, ROM acts to transfer data and instructions uni-directionally

30

to the CPUs 510, while RAM is used typically to transfer data and instructions in a bi-
directional manner. CPUs 510 may generally include any number of processors. Both
primary storage devices 540 and 550 may include any suitabie computer-readable
media. CPUs 510 are also coupled to one or more input/output devices 590 that may
include, but are not limited to, devices such as video monitors, track balls, mice,

keyboards, microphones, touch-sensitive displays, or other well-known input devices

- such as, of course, other computers. Finally, CPUs 510 optionally may be coupled to

a computer or telecommunications network, e.g., an Internet network or an intranet

5.



configuration of each and configuring itself

ac | y. 20 [0015] Fig. S5 illustrates a system 500
enpﬁ%@gep(}l@tlo i npl enent the invention that is only an
exanpl e of a systemin which the present invention can

bepj ﬂ%eddn @kﬁo [ t .

pr gg@?% ni tet‘Z'CP ﬁjgelcﬂlaiiggra gﬁﬁcfla’kr’ﬁng ge?:lges a?rg%rgvlth(%lﬁ/f network
52 0onnreetach, otk gomtemplayed(tRiivhe EPE)s 500 eniglit 8 e information from the
peritglhglg al s 530, graphics, controller 560, primry )

st BYRVGER @& (gt ouinth infarmaiinn to heneiverk: initheipassienf parfpming the

579b0\é§de§%iﬂe§ n‘i@i&éc} ér{]té}%\./wsuicﬂ iR idn: WM{I@SP:%' lite@res?na:ed asa

transfer ata an ructions uni-directton

5 t heeqGRtds: dF ifktruationseto BANk écutedsethd GPUS 81 0, Yndythe redieddelfirom and
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data and. instructions in a bi- directional manner.

oS tardbe BAETa XAl iethg fyrmhofeqmpster data signal embodied
t ' . [ CEeSs: 550
P AFaR a0 The SBOVIABIAARES A8 R WAl o those

CPufsskill th the eombster hardwhethnd @ofivaredtsnOr € i nput / out put
devi ces 590 that may 30 include, but are not limted
t ol00&@li c&zraphiehcontrollerte) srppiatasimage dafe Rndbaroespaidieg
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- ot gemeracsdfoiteRimipleFbasad by pixePlita pdRiveA o abPUys 108 flden an
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coupled to _a conputer or telecomrunications network,
e. grtemglenpodedppicthop@wor k or an intranet 5 GENSP191

n K, j twork connecti on, as_shown neral |
OB A BR oIS B R R RAG P BreSet iy gROR héve Bocn
C aib@ifRlpit ekl BE uhdRstbfdhabtie prseht inV&fiRh eay be embodied in
information fromthe network, or mght output

i iRypratherenedific formsvathout detantingEomdhe spiribdr the sdope of thy present
t \ escri,bed net ho teps..,.Such informatign,

W TesR8 BhE BRSP 35irofh 85 g B PP q e DGR and ot

| Redtittle] SMtBtht MnRAtiSX BRGIH: @baIRnMted tPlHe dedhfls gf@N hBRin, but may
received fromand outputted to the network, for

epgaprdified withingthe seope of the appemledelainiaalongiwjtiatheir full scope of
elggggial%gt in a carrier wave. The above-descri bed
dévi ces™@hd materials will be famliar to those of

S l{001'8]] I N BheleRiEeRlionMR4sHNRh Yeied A feWAS 6f @fntegerred

[0016] Graphics controller 560 generates i nage data

agmbadizesant.dkeye ar altgrations,gfeanutations; andequivalends prad falldeithin the
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r afipleireating Both GRproddds Ghd B}?}S&&‘Mﬁ@of B8 bRG:BR inRREBAC i Merefore
sho&g{@a [0017] Although onl'y a few enbodi ments of the

pid that ilsrinientiondeantoreetied deichidingisll suchsitiewtionge
{RESHRARRE, dnld ¥l Aok S T With 8 o St Secpe o e esent

invention.



10

15

20

25

30

15 many other specific fornms w thout departing from
tﬁg sﬁk %t or the scope of the present invention. The
E anples are to be considered as illustrative
and not restrictive, and the invention is not to be
limted to the details given herein, but may be
nodi fied wwthin the scope of the appended clai ns al ong
wiWe ¢lhigi:;r full scope of equivalents 20 [0018] Whi | e
this invention has been described in terns

preferred efvieathadoficonperting agALC S‘P‘ﬁ%‘?da?(qu&?sdewce to a DC coupled

g e

t "dneridin®: Many alternatlve ways of inplenmenting both
the process and apparatus of the present invention. It
i s t hergshewating p gigapldudthe et caumted sepesstdevisehe

i nterpreted. ncl u I S,

per mut at{arns tﬁn%hl]f éﬁﬁjﬁmg %n‘%g%gsaF@FétﬁE@@%&& the true
spirit Radvias#nresigial khecdiveseninit dodpRdtbetieenthéABS3UBIEd
W Caim 1. A nethod of connecting an AC coupl ed

swnwdawegedﬂmcammt@oupl ed receiver device by way

f bI t.h

8 corpriSB AT JErHOPal o st sty i ReFeesh F he DC
Pl%dgaiéi\ﬁe?dewééﬁ‘ﬁﬁzmcbhi/di&rhﬂﬁ signal by the AC

coup ed source device; receiving the signal _at a

conver tressingithe convastedsignat oxasiihe ¢panpetorieihe BE caygladgeceiver
deV|gg%fnd t he connector; 10 converting the signal to
ted signal suitable for reception by the DC

coupl e%ée@ﬁﬁ% wcoﬁ%ﬂ&iem@iél bi eheDOCBHHIOE reeBivier mliiﬂS si ng
the converte gnal over the connector to the

c o upl ed.r ecehw edaptammt foemvm@mtﬁ?@l{?fﬂhm&@ﬂv@nta@d‘\c coupled

2 e Stk B oPCRUBIea AstySE Ry S o chraet iy soutilisng o,

/'\C couplyegnscd @ dé?erﬁl%ﬁé fhé ﬂe\ﬁceﬁ@ VﬁlﬁU]ﬁJﬂﬁChddpﬂtf FsQ:ohﬂected is an
way of a connector, conprising: a sensor for

deA@couplediype HeviheovePCoeuptedpedevidseantiapt er i s
ggﬂgﬁg&es?%z C(bl’éi\], chgr %&ﬁ%lcteeg tct) ﬁ%%elqs%\{' it ang%d%condmon a first
signal to a conditioned second signal , wherein if the device to which the adapter unit
is connected is an AC coupled transmitter and the connector is compatible with the
DC coupled device, then the signal conditioner shifts the received signal voltage to
converted signal voltage that is compatible with the DC coupled device, and wherein
if the device is an AC coupled receiver unit and the connector is compatible with the
DC coupled device, then the signal conditioner converts a signal received from the
DC coupled transmitter to an AC compatible signal that is passed to the AC coupled
receiver unit.
| 3. Computer program product executable by a processor for connecting
an AC coupled source device to a DC coupled receiver device by way of a connector
compatible with the DC coupled device, comprising:
computer code for generating a signal by the AC coupled source device;

computer code for transmitting the signal by the AC coupled source device;
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