VI RTUAL EXTENDED DI SPLAY | NFORVATI ON DATA (EDID) IN A
FLAT- PANEL CONTROLLER Inventors: Ali Noorbakhsh David
Keene John Lattanzi Ram Chilukuri FIELD OF THE

| NVENTI ON [ 0001] The invention relates to display
devices.. More specifically, the invention describes a
met hod and apparatus for enabli ng a display device to

a
ARG Wﬁﬁm 5 d%? RMZTIOIN RATA
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Qut put System (Bl OS) querl es the port of a conputer .
to determ ne whether a nonitor is present. If a

nonitor is present, the OEF(B downl oads st andardi zed
data that is typically cof'4i'¥dd at a read only menory
(ROM within the nonitor. This standardi zed data is .
typically referred to as AdhNog@bekhtsied Di spl ay

I dentification Data (ED Davideeneont ai ns i nformati on
relating to the nonitor JolaLattangel udes such

information as the type, pappehiui@pd functionality of
the nonitor. Typically, the BIOS contains a table

that lists all of the various nonitors that are
supported by the conputer. Wien a nonitor is connected
to the port, the BIOS reads selected information from
E ares the EDID to the BIOS stored

noni tor data. The standard protocol requires the Bl OS
[@001} eadltehiavemiontrelatesto display devices. More specifically, the invention

describes a method and apparatus for enabling a display device to access a single

memory device that is capable of storing both digital and analog display information.

BACKGROUND

[0002] With computers, the Basic Input Output System (BIOS) queries the port of
a computer to determine whether a monitor is present. If a monitor is present, the
.BIOS downloads standardized data that is typically contained at a rt;ad only memory
(ROM) within the monitor., This standardized data is typically referred to as an
Extended Display Identification Data (EDID) that contains information relating to the
monitor that includes such information as the type, model, and functionality of the
monitor. Typically, the BIOS contains a table that lists all of the various monitors
that are supported by the computer, When a monitor is cox_mected to the port, the
BIOS reads selected information from the EDID and compares the EDID to the BIOS

stored monitor data. The standard protocol requires the BIOS to read the monitor’s

- information even when the monitor is powered off. In this case, a small amount of



i nformati on even when the nonitor is powered off. In
this case, a snmall anmount of power is supplied by the
comput er through the nonitor connector to the nonitor
to run and access the EDI D storage device. [0003] If

a match between the EDID and the BIOS stored nonit.or
plata is supptisdbly thetcomporntiubwsh thy siogitor Gonaendi tg diieatlohitor to
utilize this particular type of nmonitor and its

Igﬁggglagdegé%ﬂﬁgrswrg%é , if the nonitor has a
vol ume control or a 3leep button, the conputer is
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stored nonitor data, then the conputer assunes that
the C¢r§p@t9mmt¢nt@tcpm@wd e wilizt dyspyticwantypoef menitasgad jts

monitor is a term that refers to a nonitor having

dapstiilitidsu Tk @0abe, tifthe SnimitofBasa Yok bardtol oPh lREp button, the
outdat ed nonitor. Thus, the BI OGS configures the
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ta an ude a storage. device,
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capabilities of the nonitor, such as the nonitor's
apsugTels that oin's aerimuaicpiggwith e élﬁgac[ﬂ’t endElioD Adegmay niomitar is a term
standard data format devel oped by VESA (Vi deo

tHak eFtis b ﬁfonﬁbﬁh@%{gj&sﬁsﬂiﬁ&icﬁhh@n uchtaf a E’él@t'i‘%‘l}?o [dE€ahidated
noni t or/ host conputer conpatibility. At the present
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St andard, version 1.0 revision 0, dated Aug. 12, 1994.

opegpte yvifhes legary MoRi Ut er uti | i zi ng a DDC monitor, the
system software accesses the DDC related EDID that IS

[904) ed Raesenily, & DBCrooiitoo (Displag Days Camrshfiholades aat@age
determines the type of video controller that is
dciivgt%t, ghdhed dh EHARONY Shefbred RO ESRAME Md QbhifitiksSo4red
monitor, such as the monitor’s resolution and refresh rates. The EDID format is a
standard data format developed by VESA (Video Electronics Standards Association)
to promote greater momtor/host computer compatibility. At the present time, the
current EDID format is described in Appendix D of Display Data Channel
(DDC.TM.) Standard, version 1.0 revision 0, dated Aug. 12, 1994. For a personal
Vct)mputer utilizing a DDC monitor, the system software accesses the DDC related
EDID that is stored within the monitor. The system software also determines the type
of video controller that is installed in the system. The video controller is used to
‘conirol and configure the video data sent to the monitor. The system software then
compares the refresh rate obtained from the DDC monitor to the capabilities of the

video controller to determine the proper refresh rate to set at the video controller,

which in turn controls the monitor.



control and configure the video data sent to the
nmonitor. The system software then conpares the

refresh rate obtained fromthe DDC nonitor to the
capabilities of the video controller to determne the
proper refresh rate to set at the video controller, .
[B00SIh i Mybically, GWIDIO Ufplahen RNl accdsSiBRID tHY/MIsE &dnYwhen
EDID is display information accessible to the host
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di gi tal .conpectors supported), there are typically two
s iRk eRaPors b Tiedh (o PredE oo bwosepBesadard
flat panel controller board, that store the anal og

Elpdd BOM dericasDioBated hie tHED 4D pause! acwted ke Hoard Ahalesthre fliceahalog
DDC bus. In the conventional dual panel flat panel
@0digiol EBIDJesE BDIDtHSceyRd Bl fRaRMI $AYE 66§ - InfiBS bl eRffonal
flat panel controller, are powered fromthe host
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for digi iﬁ?rl EDI D The cost of havi n% twg EDI D ROM
paRslicerollsy are pewersdh omoGa hipgnoater supplieywith apalosealile VGA
[ 0006] Therefore, with the current cost pressure
Dy kahle) oharabog EDED RO, dndrdigital sable(DDO DV Isaapled fdr digieal
EDI D t hrough DDC ports w thout. having two separate
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met hod and apparatus for supporting b
Ltal EDID froma single nenory is described. [0008]

i
b aﬁgcl)sneengﬂsd‘éedi ment, a method of partitioning nenory
sBace of a single menory device in a display .
(09861 r ol Therefora, Witly the aranenlesostipresiurcampidet, sheeaish neap &l e
of

solution to support the EDID through DDC ports without having two separate EDID

ROM devices.



bei ng connected to an appropriate type video source
and a processor arranged to process executable
instructions and associ ated data is described. The
met hod includes allocating a first portion of the
menory space for storing the executable instructions
and associ ated data, and allocating a second portion
of the nmenory space for storing extended display

i nformation dataSLM@ﬁﬂ@iﬁCﬁhﬁHE@E@ENTKh$he second
portions are always avali or access by the data

ports and/or the processor regardl ess of a povver
roller, [00Q091 A di

e of th ay co S
@@ﬁ% r ol fdpet E@% ffgr gpayingdoitcanalng anéy‘ﬁ@fa)f EDID from
di spl ay |nterface and to a host device by way of a

agdngle pomory lsalesaribedl.udes a processor arranged to
process executable instructions and associ ated data, a

[600%)| & HRIRMHIENAGR, Jl%thoébpﬁmﬁﬁoﬁlggnﬁﬁ%w&ﬁ% Bf a single
| nstructions and associ ated data an
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on coup
deV|ce b{ A of the data port, mhereln the bridge
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bgige cpyecied Woplﬁat& bypswideedowie andg Rrosesspearanged to

provi di ng access to the single nenory device by the
phoosds edeatitatde axenctionhand tdsecidied dhiayis éaotival. | Bic m&hbdinglndes

powered off state such that during a boot up process

alhning Herd hoRioR)sr Méﬁbﬁaéesfoi‘ oﬁH tlﬁ%‘ﬁ@&ﬁgohgfrfstmcnons

state, the brldge portio ngemerm
9 red b the host evi ce such that

vice a
o Goraad B EEHE S sondonti Caféﬁ'? gifry face fof storing
appropriate EDID fron1the single nenory device as
extersigd disp BRIEPTIEEORI A vdrrOr trHESDRAMNGSO i DPAton 46,

I shows a systemthat includes an inplenmentation of an
alivayseeavailatsle for access by the data ports and/or the processor regardless of a
power state of the display controller.

[0009] A display controller coupled to a display device by way of a display
interface and to a host device by way of a data port that includes a processor arranged
to process executable instructions and associated data, a single memory device for
storing the executable instructions and associated data and EDID corresponding to the
display device, and a bridge portion coupling the single memory device to the host
device by way of the data port, wherein the bridge portion is always in a powered on-
state thereby providing access to the single memory device by the host device even

. when the display controiler is in a powered off state such that during a boot up

process when the display controller is in the powered off state, the bridge portion and

the single memory device are both powered by the host device such that the host



di splay controller in accordance with an enbodi nent of
the invention. [00111 Fig. 2 shows a bridge circuit in
accordance wi th an enbodi nent of the invention.
[00121 Fig. 3 shows a schematic of a cable and its
associ ated channel in accordance wi th an enbodi nent
dfviaelven hevessdridontrief @ 0k3ppiepgate EDIDdvean dlre sxglaplcatoyy device
auto activity detection circuit in accordance wth an
fmeeddrent of the invention. [00141 FIG 5A shows a
flowmhart detailing a process in accordance with an
enbodi nent of the invention. [00151 Fig. 5B shows a
flowmhart detailing a process for acquiring extended
di splay identification data (EDID) in a video
control l er having a processor for processing

execut abl e instructions and associ ated data and a
nunber of data ports in accordance with an enbodi nent
of the invention. [00161 FIG 5C shows a flowchart
that details a process for arbitrating the

acqui sition of extended display infornmation data
(EDID) in accordance with an enbodi nent of the
invention. [0017] FIG 5D shows a flowchart that
details a process for the acquisition of EDID using
inter-1C (1 C2) protocol in accordance with an

enbodi rent of the invention. [00181 FIG 5E shows a
flowhart that details a power managenent procedure in
accordance wi th an enbodi nent of the invention. [00191
FIG 5F shows a flowhart that details a process for
power switching in a



di splay controller in accordance with an enbodi nent of
the invention. 100201 FIG 6 illustrates a graphics
systemin which the inventive circuit can be

enpl oyed. DESCRI PTI ON OF AN EMBCDI MENT [ 0021]

Ref erence will now be nade in detail to a particular
enbodi nent of the invention, an exanple of which is
illustrated in the acconpanyi ng drawi ngs. Wile the

i nvention will j i ' ' ' t he
particul ar emggﬁﬁw§¢m*®%%y%mat It
is not intended to limt the invention to the

descri bed enbodinment. To the contrary, it is intended
to cover alternatives, nodifications, and equivalents
[6810jny BES.ilnshowd ecyster hat indireles pi iiplenenitatiqoplarciivéritive
invention as defined by the appended clains. [0022] A

didplayoRirbpér ifi b coRdaake Wathan ChmbiRhent btk dEiRStian, St or age
device, such as an EEPROM that stores EDI D regarding

et _ ey h. he ..
10013 PRE 2 iy Pioetfatt? B Bligapldt it S iRegimen of the
.that, support a "dual interface" (i.e. where both

Iyeaiy and digital connectors supported), there are
typically two separate standard EDI D ROM devi ces,
[00d2ht edFigr3 shoevsfd sshemativadf acahlerant lite assoomtad dhbmiel &1 or e
the analog and digital EDI D, respectively. In

a@@etahORith Gn ol dl: BM: hﬁ‘ﬁ‘gi noni tors al so

i nclude a monitor controller itself includes a

essor vin associ ated program nenary.stora
IR 75 0 o D RS R ety el Srapiih afqopance
arranged as a serial peripheral interface (SPl) flash

wib gn gmbpdimenspf thelissentioROM i s requi red on FLAT Panel
Controller board to keep essential firmmvare routine

[0014]cONTFIG] $ A BBowad Bbwilnri dstfilihg a pRRES ih AddrddSe Withlanbe
call ed by our on-chip mcro-
embodiment of the invention.
[0015] Fig. 5B shows a flowchart detailing a process for acquiring extended
display identification data (EDID) in a video controller having a processor for
processing executable instructions and associated data and a number of data ports in
accordance with an embodiment of the invention.
[0016] FIG. 5C shows a flowchart that details a process for arbitrating the
acquisition of extended display information data (EDID) in accordance with an
embodiment of the invention.
[0017]  FIG. 5D shows a flowchart that details a process for the acquisition of
.EDID using inter-1C (IC2) protocol in accordance Witﬂ an embodiment of the
invention.

[0018]  FIG. SE shows a flowchart that details a power management procedure in

accordance with an embodiment of the invention.



controller to execute necessary commands at certain
time. It should be noted that a serial periphera
interface (SPlI) is an interface that enables the

serial (i.e. one bit at a tinme) exchange of data

bet ween a nunber of devices (at |east .one called a
[paseler &NQ. SE fivwetafvehealilederilsh pmésstszq;om ewatilag in a
in full duplex node. By full duplex, is nmeant that

dahay CofoRS: i RORASICE Sl A Aol g%meqwe @ibnt he same

ti'me. The SPI I's nbost often enp oyed In sys ens for

ni bet ween the central processing unit
(PRl ey %@Pﬁ%@%&r&m% alem inywhich thedBvepBEe piput gap be
connect two mcroprocessors by neans of SPI. [0023]
opmleyedhi s in mind, the invention takes advantage of
any unused portlon(s) of the processor nenory (such
as the SPI flash serial ROM to store the EDI D
thereby elimnating the costly use of extraneous
menory devices to store EDID. In this way, by using
the SPI Fl ash ROM al ready avail able to the processor
to store the EDID, the invention elimnates the
costs of having separate ROVs that were heretofore
dedi cated to storing the EDID only. In this way, the
EDID is nmade available to the DDC ports (both anal og
and digital, if necessary) w thout having two
separate EDI D ROM devi ces. [0024] The invention wl|
now be described in terns of a display controller
circuit. It should be noted that although the display
controller is described in ternms of a flat panel
di splay controller suitable for use in any nunber and
kind of flat panel display nonitors, the inventive
controller circuit is suitable for any type display
deened appropriate. Accordingly, the flat pane
di spl ay descri bed herein includes |Iiquid crystal
di splay (LCD) type nonitors suitable for use with
conputers and any




other device requiring a display. [0025] FIG | shows
a system 100 that includes an inplenentation of an
i nventive display controller 102 in accordance with an
enbodi nent of the invention. As shown, the display
contreller 102 includes a processor 104 coupled to a
menor VESGRIATIONIOB AMEMBODOYVIENGT an SPI - ROM 106
arranged to store both the EDID associated with a
di splay 107 at specific nmenory | ocations separate and
di stinct from those nenDry Iocations 109 to store

ut ajgl Jnstru ctions iate ata ces
08T R eSS i S B2 i BGREE Fpte S Srp RS e
system 100 al so includes a nunber of data ports 108
llePalﬁlobraé\ﬁXa@pk@ af reieiis dBustatadiip fhenseoraranying drawings.n¥hile
video source | 10 (such as a conputer or PC host) and
thérevelntaml vyl beatetaeribled én conjdittiofbevigrtat pattispecdthiglimbmeit will
system 100 can include any nunber and type of data

RS sHES thahﬁ‘i‘@f{(ﬁ inteh®d t§ FGite @k 1ﬁ&hﬁorgfostﬁé‘ ﬁéécﬁﬂed the

system 100 is taken to be a dual interface t
i ncl udes., a annel
FR L o e e SEpirar Bilegle b aeuemahre: i%gg%aw#p gnd
DDC anal og data (referred to as DDC- VGA port
eqyuyynts Fhmay pe plcgsdeé snthirothespint enrd saope ofithe emvemon hgdefined

vi deo source 110 by way of a cable 112 using the

bPRE-dppdndeorlihf8b for anal og displays and the DDC- DVI
port 108a for digital displays. It should be noted -

t D%H%Bﬁ&%
[dgagrt’runpgat Ion chan e{blﬂ@\/\%@‘aﬁﬁ‘e‘i ug%a%ngl%gé gg‘?ic?a fych as
cluded_in a video source to which it is

arﬁﬂﬁ%@ivéaﬂ tﬂ?é“?@ﬂm treandsngsthe grnabilitigs ahthe mpenitopFyel as the
its identity and capabilities to the display adapter.

mpioEGlresalutidreandasireshiveids.e mdnibenthat suppoSRl"dRONGEHGBecd"i.c.
partitioned to include a virtual ED D portion 114

| Whé}@'::)pihrhnfiﬂfg Rnd 9igh@l ddnhbQBRGubpirRdRANGE 3cAPpiEiyRwo separate
portion

standard EDID ROM devices, located on the flat panel controller board that store the

analog and digital EDID, respectively. In addition to the EDID ROM devices,
monitors also include a monitor controller that itself includes a processor having
associated program memory storage configured as a programmable ROM device
typically arranged as a serial peripheral interface (SPI) flash serial ROM. SPI Flash
ROM is required on FLAT Panel Controller board to keep essential firmware routine
of controlling panel in itself. These routines will be called by our on-chip micro-
controller to execute necessary commands at certain time. Tt should be noted that a
serial peripheral interface (SPI) is an interface that enables the serial (i.e. one bitata
time) exchange of data between a number of devices (at least one called a master and
the others called a slave) that operates in full duplex mode. By full duplex, it is meant

that data can be transferred in both directions at the same time. The SPI is most often



used to store anal og display data and a digital ED D
portion 118 used to store digital display data. Ina
particul ar inplenentation, the anal og EDID portion 116
spans nenory | ocations 000- 100 whereas the digital
EDID portien 118 spans nenory |ocations 10 1 --1FF
goplopeshin spéteroe frsemnpwicatioahefeden theaaytratprotessineene(CPU)
appropriate. [00271 A portion of the controller 102

drfl pRAphdrhl QREs.i M0 alkh Pbsdilsle ERERMEQGWD %i@i%gﬁ)ce%giésqg/@&eans
e -

section 120 that acts as a bridge between
‘%I/)Itl 108b and the DDC-DVI port 108a and the SPI Fl ash
106. (The bridge section 120 is described in nore

il low.with reference to FIG 2). It should be.
[ﬂﬁéﬁ d, S‘EQ} fmsh‘é migd, tag Hvertiqn gkespiganiigssfiany Loered partion(s)
anal og portion 122. During operation, any EDID read

of dhp precestoraneroory (afchtak thep®itItikish 68ial R QM) @dstarp the FYID he
bridge section 120 by accessing that portion of the
R LA Bb 06RE UsDBf BRRMEHS rﬁérﬁo%?'e@céé’l%rsftdrg 5‘5@}1)5 In

10 for analog data"and portion 118 f digita
t he data reggne

. i ' 2 kN turn, .. pass
E Gl R RE S P RN iciall it RS B Febrfeefn g oo
rt. .[0028] I n the described enbodi nent, the
Eﬁﬁt ths|inyentigp oliaigtes thscasts affheving separatcROds thet e
protocol that describes a communication |ink between

hemtodoye dtdidated tocstortiing thh BDIDgridy. alitthisevay] theiBIHTK is otk
wires called SDA (Serial DAta Iine) and SCL (Seri al

Gia . 5 . _
+ 0k VDTS (BB MR RN s R S o oo
.a receiver and/or transmtter,

ség@%&e&%ﬁﬁéﬁ?@d?ﬁgcq unctionality. For exanple, an LCD

driver is only a receiver, while a nenory or 1/O chip
(0834 be Thetnventiomwill nowbealastribed &i teems of D@2y controller

Accordingly, during an 12C burst read, the bridge
ciradt losholdbegodehitlthough the display controller is described in terms of
a flat panel display controller suitable for use in any number and kind of flat panel
display monitors, the inventive controller circuit is suitable for any type display
deemed appropriate. Accordingly, the flat panel display described herein includes
liquid crystal display (LCD) type monitors suitable for use with computers and any
other device requiring a display.
[0025} FIG. 1 shows a system 100 that includes an implementation of an
mventive display controller 102 in accordance with an embodiment of the invention.
As shown, the display controller 102 includes a processor 104 coupled to a memory
device 106 in the form of an SPI-ROM 106 arranged to store both the EDID
associated with a display 107 at specific memory locations separate and distinct from

those memory locations 109 to store executable instructions and associated data

processed by the processor 104.  In the described embodiment, the system 100 also



each byte of EDID related data to serial bits of
informati on and passes it over a 2-wire 12C bus of
the requesting DDC port. During what is referred to as
OFF Mbde, (during which an on-board power regul ator
124 is OFF as detected by the analog portion 122) .
inclndes & mummbeanf dach ponal 0pthweyrosidp p lninshi?iesios liskl petiwicerdlat 0
the controller 102 and the SPI-ROM 106 by way of

he cor . 6 by
BB 5P G P B T P BB e Bl st
in F

2 .and j,ts assocjate nnel shown G 3..In
3 SRl BBk E 8 sPtom d 08 Botcnefids Sorb e s Hpe Ot aadd
included in the controller 102 is powered off, the

ne¥ts d9% hosievero for 52 efribistdirsumaom theaysiem| 100 sk be a dual
sufficient power to provide the necessary EDI D during

ilefheeltppe syBldhd that iaclpasver DEplal Tk ChdnhaN@® DT ORpé Higal port
bet ween the OFF MODE when the on- board power

(FRGHI 9 DERADYS P%%%ﬁ?@%“ﬁ%%;%@?&d@%ﬁ’%é%@fa@%%??éx'
Tayogplietd 02 Cople o B led et Py

ti 2 .sense
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the OFF- node, both the bridge section 120 and the SPI
way aErcadpl 1D 8sing tedIDG- S ported8h forvenalogydispleys end thedDDC-
ot her of the DDC ports 108 by way of the cable 112. In

Dii@oft 1l 08€ s rdiaed dRphodi Weiduld bOEotBPWRE the WA ¥tahdSdach S
to provide power through two branches of cascaded

SO SR L 8 Rl

or siInplici
n O[dggigto avojd latch up praoblenms in the Of Mde,.
aqaRiee cBWed i  Yideg seyiee wﬁwﬁ rs peymeeted.t hhe BontpIseR this
102 that is powered is the bridge section 120)
chdingg] t@torveyits identityhmdeepatgiticsac thealispldOadapteset to
known st at e.
[0026] In the described embodiment, the SPI-ROM 106 is partitioned to include a
virtual EDID portion 114 that in turn is partitioned into an analog EDID portion 116
used to store analog display data and a digital EDID portion 118 used to store digital
display data. In a particular implementation, the analog EDID portion 116 spans
memory locations 000-100 whereas the digital EDID portion 118 spans memory
locations 101-1FF but can, of course, be arranged in any manner deemed appropriate.
[0027] A portion of the controller 102 is partitioned into what is referred to as a
bridge section 120 that acts as a bridge between the DDC-VGA port 108b and the
DDC-DVI port 108a and the SPI Flash ROM 106. (The bridge section 120 is
described in more detail below with reference to FIG. 2). It should be noted, that the
bridge section 120 also includes an analog portion 122. During operation, any EDID

read request from one of the ports 108 is acted upon by the bridge section 120 by

accessing that portion of the ROM 106 that stores the appropriate EDID (portion 116

10




[00301 In the case when the power goes from OFF to ON,
the anal og section 122 detects the on-board regul ator

124 being active and providing power and as a result
switches fromthe active one of the DDC ports 108 that

is providing power fromthe power supply 126 to the

fonanulepeddty endoportieal t foe digital ddta)l Zhe bhidgd Kdctom@o, il hen,
bridge section 120 is always receiving power since

pA88s BB feh@ B8 the RPPELYERONM TO?QQ&{% g shin PPt d

power supplies is detected and the approprirate

4 4. Chi agtian is taken her eby. avoj di an oyer
Bitich fEpng escBhed Smpbiaty. ine SoRGMHE 1k ChPui touf tér1c
during a power transition fromOFF to ON (i.e., when
bup &Egmmtoqoégm deseribesBicongnunication limk)octraen imtegmiced lsgduits -
EDID read cycle is allowed to continue to the end of

hiatidig Qyaeties bildirdctiend anitee 4116 SID Ai(Serdhl HAUS Hh& hnd FTL gSerial
unfini shed EDID read cycle is that situation when the

. Lo ead . ¢ .
CIBEERY) 8 AhuRppt SchRH ek A8 ol A e 8 it M i
During t eriod of tine required to conplete the
OEBWB“ﬁ‘sé‘ES@g%ﬁ%E 3Rt PHFCABR AP EpnspyBenderegdingondhe
end of the unfinished EDID read cycle before swi tching
fungtionaligy. Grorvsamplepan G drivies Baudnd reEEiver, mhidd amesmery tor /O
During the tine when the on- board power regul ator 124

chip Sar bé B&H t@nsrhiRr Miesivérhe bridge section 120
arbitrates between service requests of the processor

for rcljent deyices. an D, read. reguests

(R ¢ sl Bk o° B BE31 R A b tier 8RR

An auto activity detection circuit 128 (described in
eaqp bate pdERID mglafcgata toseraldits of inferanagionlangd pprses it overp wire

of the bridge section 120 is designed to detect when
RCHms péderequeegti@DiIC fitd Doridgehsidnteferrddetn a3 OFR Mode,

powered on or off. In the described
(during which an on-board power regulator 124 is OFF as detected by the analog
portion 122) power from an external power supply 126 is supplied to the controller
102 and the SPI-ROM 106 by way of cither of an active one of the DDC ports (i.e.,
DDC-DVI port 108a or DDC-VGA port 108b) via the cable 112 and its associated
channel as shown in FIG. 3. In this way, even though the power regulator 124
included in the controller 102 is powered off, the bridge section 120 and the ROM
106 still receive sufficient power to provide the necessary EDID during boot-up.
During a power switching transition (i.e., between the OFF MODE when the on-
board power regulator 124 is off and the ON_MODE when the on-board power
regulator 124 is on, and vice versa) the analog portion 122 senses when the on-board
power regulator 124 is switched from off to on, and vice versa. During the OFF-

mode, both the bridge section 120 and the SPI FLASH ROM 106 are both supplied

power by one or the other of the DDC ports 108 by way of the cable 112. In the
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enbodi nent, the detecting is based upon a
determ nation of a current TCLK activity, where TcLK

is flat panel controller internal clock. For exanple,
in the case where the TCLK activity indicates that an
on-board crystal clock is active, then the power

dssgtibcaltenibolitdert Sthel pbwersuppld 126 abie t@ProvitlR§o8@$ thréughQWo
TCLK activity indicates that the power regulator 124

. . . o
beindle 6 Bhala iber o S RHE. FPAGN R e
PR S0 el Sl R SRt s ot
on-board power regulator 124 is off. However, during

ip e @Ff_Muoded éwhdneesbansially thguwahcyortibmokthe sontwollve 40Dkt @nd
the on-board crystal clock is activated since power

Poerddat thetBiRigSRéctibh ash) Re1188c ﬂﬂﬂﬁe%ﬁﬁ%@ﬁécﬁgﬁ 120 1sGet fo
120 is then provided fromthe on-board power

I r 124. In this way, by seam essly swtching
k%ﬁ%tiﬁgatt@ mal f uncti on during the EDI D read

no glitch or
| at_ panel ontroller operation is likely to .

[ Er. {Ildg%af}se iy Raveer gesielro Qe d &, thp anglegesetion 122

required for the virtual EDID operation is generated

dbigcts il pobenrd sagphityr 122 bemgdicvoandiedvidingwaweobind dvea result
cables 112. However, in the power on node, the

WHERR Hond SRULHRIGRAMRUDBC RIS 58vi
Scont roller 10é vvoulod be ogeélgsi ?gﬂé‘f‘ lﬂﬁrﬁi"lgﬁ@fp"c e(gc om the

piYERPERTg0 S Fke RikBiuariplar P tndfig WHb: e viie
therefore, it is necessary to swtch fromthe cable

seption 4 J0 istpdwairsizecal ting poer singssiny pewar tragsitiondrefweentparward
are two conditions that need to be net to enable this

arsbeff-bbird gowkensuppliedispteated aftl Gbbropkats svilching action is taken
requirenent for a reference clock (TLCK) that can be

SSEIPTEESep et grai o, erterpel |
[0031] It should be noted that during a power transition from OFF to ON (i.e.,
when the power regulator 124 is turned on} any unfinished EDID read cycle is
allowed to continue to the end of its cycle. In the context of this discussion, an
unfinished EDID read cycle is that situation when the requesting DDC port is reading
the EDID from the ROM 106 and the 12C STOP condition has not reached yet.
During the period of time required to complete the EDID read operation, the

~ controller 102 waits for the end of the unfinished EDID read cycle before switching to
the On Mode for any subsequent EDID read request. During the time when the on-
board power regulator 124 is tumed on (On-Mode), the bridge section 120 arbitrates

between service requests of the processor 104 for other client devices and EDID read

requests from the ports 108 to the SP1 FLASH ROM 106,

12



13 indicates that the chip is in power-on node. The
auto activity detection circuit 128 |ooks at this the
cl ock signal TCLK and charges a capacitor based on
whether it is toggling or low. The capacitor voltage
drives an anplifier or inverter- and causes a logic
K03l cHergro adtivity detccmosrduite 28 ideshilodddn wedrt dgrgil dElow)
the anplifier or inverter. For exanpl e, in the

KEsBd 3Vthe a@ﬁ%ﬁ&mﬁ 0eJ 8f the basgeeée% Y 18 HeLigeQNb @lethen

interface an |s p033| 'e“to change the reglste

its_once .t he power .on
Bt bPwPhEGuAEE | P S copfattel 4 sPoFiedin o S1 Ip Hhedesstibed
to do the power switching. To nmake the system nore
ehadiment; the defgrtineon bessdipen Fdeirmigationypid curreohT clrerctivity,

register bits is detected, which in the power off
wiple Thr ib Aat, panel dbﬁtrollﬁiﬁlemaheloﬂQV\chr ex8mple, inth¥exmewhere the
this bit can be progranmmed to hlgh or "1" using | ow

T eaURAG t I @sth;ﬂ?x de26afd o dga{lﬁ%euef iHeh'e Rl erand

clLx ( S use OWer swi

e the crlbe controII r 102.i
%%Jﬁ%? IS flREp eo%&’ ereag 3oyl Céaﬁ?tafﬁ%féfaégs thatthe
any CIrCUIt connected to an. 12C bus that initiates a

pa‘aﬁlaregalﬁ@ﬁé%rs dgtermireddade of. consi dered to be the bus
master relegating all other circuits connected to the

[0033] at Sihed thedeBa Hifhited @awoeshdast (hﬁ'ﬁlg&h@@ﬁsMoH@ ahReC Bed

protocol, when the slave cannot keep up with a nmaster

SR SR T BB e

stalt
R§§E g re 12C to low (referred to as clock

gloe W&‘i‘ﬁ’? fhe/&&’c'aﬁaaﬁl Rgjvex regylfer 124is oo flewevesrduring thesOn
slaved to the video source 110 (such as a PC host) as

Mode theds wergquedmgrelddids REndibst addlthe onetivas] drostiledstkbbhdivated
fromthe ROM 106 through either the DDC- VGA 108b or

sihdeGroweY Forit tht @P&. F lﬁéﬁq{(yﬁﬁﬁl%rtﬂé‘ﬁﬂd&%uﬁ Qb0 @ they
the controller 102 to hold either of
provided from the on-board power regulator 124. In this way, by seamlessly
switching clocks, no glitch or malfunction during the EDID read or flat panel
controller operation is likely to occur.
[0034]  During the power-off mode, the power required for the virtual EDID
operation is generated by the power supply 126 and provided by way of the cables
112. However, in the power on mode, the current requirement would increase since
the controller 102 wouId be operating at a higher clock frequency. In this situation,
the cable 112 would not be able to sustain the necessary current and, therefore, it is
necessary to switch from the cable 112 to the onboard power supply 124. However,
there are two conditions that need to be met to enable this switching. In any display

product, there is a requirement for a reference clock (Tick ) that can be generated with

internal oscillator, external oscillator or clock source. The presence of this clock
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the busses connected to the ports 108. In another

wor ds, the VESA standard assunmes that the ROM 106 is
al ways avail abl e and PC host 110 can read EDI D from
the ROM 106 through one or the other of the DDC ports
108. Therefore, in order to conformto the VESA
mitlwaca it thecthit islih povesreonnmoé@C Thenuto ativity detection circuit 128
arbitration circuit 130 provides 14 for execution of

ety P ol ot g
R G hRSarar o otbeotiee Ruaubh onder anesupens
that holds EDID data read from ROM Wile the

Ipgig et shagesAGAt ppesds i thrasheld voleserafities argplifissyr énvisyter. For
byte), each byte of data is sent through the

axenpls i thg dBPEypesduc(sstkiedb gdEal o tnjerddontrbYerihferface and it
When the FIFO 132 is al nost enpty, the FIFO 132 is

i9P&sTbI i@ AnACHE isttéé‘ vl @nBMe c&%ﬁfne?l g%el‘»enﬁl%hk.sm

any pendi ng DI D requests requesting

ent.s interr unt i ch time as the FIF

itk Shafs B e e hels pmastin Pk da Spoey S BenE 4o
2 shows a bridge circuit 200 in accordance with an
1Ak dloft sysiem wpretrbust,iinadditivo o the Tesh awighabfomdherbgistaabits is
the bridge circuit 200 is a particular inplenmentation

dofectedeviich dome pbwetd T mbae isloomer ard GlRsehd %ﬁﬁ’er li§lo; hewever,
1. The bridge circuit 200 i ncl udes a DDC

ﬂﬁé’%‘l“ Sl 0 ORI P B

ts 108 t.h p regul ator 124 is powered
SR bngEs oy kst (Recind (B60 1Bisohip & it Ssing
ports cable (VGA/DVI), feeding power to the bridge
[Qﬂéﬁl i orbinde thé éescchbq:ﬂ amtiotlrel (BRE I'HL AGhplifONhd UK pidtucohg
this tinme, one of the DDC PCORT controller blocks 202

s;{e}gi;ﬁ&g@ﬂ %t%tbitnﬂaggﬁﬁﬂsht%g{? ESnnlgégfﬁdﬁg BRI b & kO af g atata
transfer on the bus is considered fo be the bus master relegating all other circuits
connected to the bus at that time be regarded as bus slaves. In the 12C protocol, when
the slave cannot keep up with a master read or write command, the slave holds the
bus (i.e., stalling the bus activity) by holding the 12C clock (one of two wire I2C) to
low (referred to as clock stretching). Accordingly, since the controller 102 is slaved
to the video source 110 (such as a PC host) as the master, when the PC host 110
wants to read EDID from the ROM 106 through either the DDC-VGA 108b or DDC-
DVIport 108a, the VESA standard does not allow the controller 102 to hold either of
the busses connected to the ports 108. In another words, the VESA standard assumes
 that the ROM 106 is always available and PC host 110 can read EDID from the ROM

106 through one or the other of the DDC ports 108. Therefore, in order to conform to

the VESA standard and still remain I2C compliant, an arbitration circuit 130 provides
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(SPI _SM controller 204. The SPI SM control |l er 204
acts upon the EDID read request to read requested data
fromthe appropriate portion of the SPI Flash ROM 106

and pass the read data back to the appropriate
DDC PORT controller 202. The DDC PORT controller 202,

fonetdcntion efvdie i EDER etadayfiesods vl &3 re@lest @6 deHen client
serial bits of information and passes it over the |2C

Mﬁe@fns%%bﬂ@ol%?ﬁ{a& eégg?e nglgave el\e:lgéé u%l;a sar Pate

in the 12C protoco
HER é’nsé*ht A e eR o gy & FEQ &L A holiEbila cBadeed
rmre activity by holding I2C

activity) from doi ng ar{%/
fiogn RICAGk Wlsleetho fequogsingi V@A IDIXY poxs réagw e IGOK 32 (byte by byte),
stretching). .In the described enbodi nent, the flat

epetigfte 6OMtE Bl st thisgh ke 1o sEhEPMB (e @@nﬂrIQCgQrtE%Bﬁ by bit.
|s the master When t he C host wants to rea

BT Bl itk E@J’?EOGGEQS@%%F Ruthh Ses RO

heRO\/I 06|s saallable :
1S ortoebe ey et P bR oAb Gt o 1 meesgilagtchents
108). Therefore, the VESA standard does not provide
afegntetrhpted bnfilsudk timses (loliF o 3268 repl@igshed erithaipgraphiate data.
requesting DDC port 108 when data is not ready.

[0036] ef dig,2 dHowRalRidge ERCUTEI O iftiaBedr @4MRL WAHRCH: dMBoih&R of the
VESA standard, the arbitration block 130 provides an

m%IIPLiotnr %{ %h%p Ay Voéﬂe%aﬁgg 8161{1] abcld{e?ilg? ﬁgﬁe %S thlﬁgéﬂpq%gn?gﬁon
r{gg g t from other circuits inside flat panel
RPRe$q drewtd20 sheskmperl drjorladas 160l .+ Fee mulgeriruit 200
[0038] In order to facilitate arbitrati ng ROM access
incledesssDBC PORTELHDS block\B0R ¢B0JarusiduifedcwiR pbs 188DyideR02b
deep) holds EDI D read from ROM 106. The requesting
associated with 108b) for each of the DDC ports 108. When the power regulator 124
is powered off (Off Mode), power is supplied by either of DDC ports cable
(VGA/DVI), feeding power to the bridge section of the chip and the SPI FLASH
ROM 106. During this time, one of the DDC PORT controller blocks 202
(VGA/DVI) is responsible for sending an EDID read request to an SPI state machine
(SPL_SM) controller 204. The SPI_SM controller 204 acts upon the EDID read
request to read requested data from the appropriate portion of the SPI Flash ROM 106
and pass the read data back to the appropriate DDC_PORT controller 202. The
DDC_PORT controller 202, in turn, converts each byte of EDID related data to serial
bits of information and passes it over the 12C bus of active DDC port 108.
[0037] As discussed above, in the 12C protocol, when the slave device cannot

keep up with a master read or write command, the slave device can hold the bus

(more like stalling the bus activity) from doing any more activity by holding 12C
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DDC port interface bl ock reads the requested EDID from
the FIFO 132 (byte by byte) and sends each byte of

data through the requesting DDC port bit by bit to the
PC host 110. When the FIFO 132 is al nost enpty, the
processor-104 is flagged indicating that the .

¢godc@as of twlddira®@Clae love (tlodckediretohiright Bi the @éscoibb®émbodiment,
requesting client devices in order to fill the FIFO

thd Aathdnl] &ﬁ%ﬂé%l is QR Ut ER D C hBsthidis niRer. e
RS g

requesting DDC port I's prOV|de access to

B RIS RSrd p A FOE hr O3B rafisiter ey GADC

standard. Wen the FIFO 132 is repl en| shed, the
pokISb 9 D VIGADE glosizlé8e, thi¥ ESAagjandari] prasunesitat the ROM 106 is

requesting client is permtted access to the ROM 106.

OSB3 Uvaifitfe (He.StheoWs ladt @xedl BDID aith Grodfit kibiigh the DDC port
detection circuit 400 in accordance wth an

I?E?Oﬁiéf@fefe file VA s%gﬁﬁ 'ng‘ge nat ?o g'fetsgié)tetdlé ice (coHtroller

ection ¢ircuit

r ul at or e Co roII povve ed_on or
1¢)t I\ﬂﬁfﬁﬁefwesw@b&@@m sgtheng b s eRoTFe order
is toggling otherwise, the TCLK is O when the power
to mgintar opmplanse wathalie YESA stirglasl the abitration blodietl 3¢ pioviies
circuit 400 will charge the capacitor C 1| when the
al &bifrdtRontse8Wlel in& caRbled hracarastel ko ‘Meéﬂ up ﬁﬁﬁ b8 dnEDIPRad

vol t age causi ng node to Eefhlgh
fé@o%? P STt ‘%O%e“heg SR8 %ﬂagﬁﬂ%ﬂe%w
nal tq be high indicating that the controller

d%ﬁ’t@ﬂ“ﬁ@"%‘%ﬁ.toﬁ}?&{% n also be set to ONE by way of
t he i EDI D- EN- PAD enabl e signal (which is a bond option
[09B8jnhal )n orded fadilindte exbitedting ROM askber rdguestd, Ch&FIRD 3t 0,
the capacitor Cl is not charging.and the high

(WHIREPARG R adeSs 'S%tﬁég dt%;)‘ﬂoids HIND 1@ W8m REMNPEE Me requesting

causi ng node
DDC port interface block reads the requested EDID from the FIFO 132 (byte by byte)

and sends each byte of data through the requesting DDC port bit by bit to the PC host

110. When the FIFO 132 is almost empty, the processor 104 is flagged indicating

that the processor 104 may be required to interrupt other requesting client devices in
order to fill the FIFO 132 with additional requested EDID. In this way, the requesting
DDC port is provided access tor the ROM 106 as needed without the need to resort to
clock stretching thereby maintaining compliance to the VESA standard. When the
FIFO 132 is replenished, the processor 104 releases the flag and any other requesting
client. is permitted access to the ROM 106.

[0039] Fig. 4 shows an exemplary auto activity detection circuit 400 in

accordance with an embodiment of the invention, The auto activity detection circuit

400 is designed to detect when the power regulator in the controller is powered on or
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| ow whi ch makes node N3 I ow resulting in the output
ACT signal being low indicating that the controller
power is off. [00411 FIG b5A shows a flowhart
detailing a process 500 in accordance with an

enbodi nent of the invention. The process 500 begi ns. at

&i0.2 Wien dhedpd vesr e guddtoois potvetell@n, the e pidnedgling dittephisethe
(FPQis powered on. If the controller is determ ned to

e g R SRR L ) oot
yest e from.t he
%&L%‘m&%@@agwaﬁgﬁtwﬁmmﬂ e 1S e 5
the DDC port state machine is busy. Returning to 502,
- Ghergeity highevolfpgaayaing pade NR do b@hnghoﬂf treerlORRE_ BHEBFECT is set to

determned to be powered off, then control is passed

tdglh fromnl thee fagmterﬁz@ﬂtmlpncﬁﬁaquﬁﬂejeIhigliliaﬁllﬁligin&tn&t@ut ACT
machine is determ ned to be busy, then control

AR PR bARK m‘iiﬁ:aéﬁ)%thapﬁlg Coitkcifr R&@%&A‘Bﬂnf o}ig? rc&r? Elgé ge set to

machine IS grant access tot
questlng

t erm t her por t
@‘J‘gﬁg yay 8%&%%@3@@ cafi SPlgano(mc %@% (Rl sigral)-
access, then the controller services aII requests at
[O0h] ot Abservintinsly, vhen 8x6T ¢ ks comtthotdpeciicred vis mesclaiging and
requests and provi des any requesting port access to

theltegiRoeddcel 8O 43AR Findll phIB dSWA e Rodd N%Miﬂg ARk o
a process 518 for acquiring extended display

tr IJ
RS DIRAEI Dl AR
i.nstru tt%gs and. associ ated data and a nunber of data

myﬁllftaf”%g? CERFAlEE PRV BRtlan enbodi ment of the
i nvention. The process 520 begins at 522 by
{0841} vatFlGgS Arhoms bilawdhapodetailisgp plogeidOah adodddance with an
di sconnecting an of f-board power
embodiment of the invention. The process 500 begins at 502 by a determination if the
flat panel controller (FPC) is powered on. If the controller is determined to be
powered on, the a DDC port state machine is granted access to the virtual EDID ROM
at 504 and at 506, the requested EDID is read from the virtual EDID ROM and at 508
a determination is made whether or not the DDC port state machine is busy.
Returning to 502, if, in the alternative, the controller has been determined to be
powered off, then control is passed directly from 502 to 508 where if the DDC state
machine is determined to be busy, then control is passed back to 506, otherwise, the
“controller state machine is granted access to the ROM at 510. At512,a
determination is made if other ports are requesting access to the ROM. If no other

ports are requesting access, then the controller services all requests at 514, otherwise,

at 516 the controller services all requests and provides any requesting port access to

the ROM.
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supply arranged to provide power to the nmenory device
when the on-board power supply is activated. Next at
526 providing power fromthe on-board power supply to

a menory device used to store the EDID and the

execut abl e instructions and associated data and at
BR&2]or o¥igliSBghpwse flofvchan tdtailiap alpesess lGWor acuprfrigextended
an on- board clock circuit capable of providing a high
di5ABHRIBKYGHOR Hatk (BPADY inAlvided a0 |
flrlfelquencylcllockasi(gnglbhlpr ovrln t %gngﬁﬂ%gfgr 3gglpg§%s%:r?€rui t
to the ne .device, and at.532 if menory r.ead .
st SRCHALIe i pieh g ae i eciate it SUaRest g5 dan ports in
supply was activated, then conpleting the nenory read
BspaHzce AYithean srbpdimeged Hle inyatiog CThppiesess 20dbaginaat 522 by
that details a process 536 for arbitrating the
aativatingiahionrboafd govi@nagdy dhdal 524 digkbeisdthi emoffadoard power
(EDID) in accordance with an enbodi nent of the .

P bR td PRovR ' : '
ShFT B2 1] BRVRICIRARE (B nRARD Bl il B ST
and at 540 ant i access to the nory - devi ce by
SPIFPgY Eﬁ\??ﬂ’?%‘i-?@ﬁxr}&t S 2 providige B%’é?r%% e HeBrEP Y S PR to
menory device to a data buffer and at 544 storing the
aReEPTF IR OCG wsedie stona the EIPend dleexztutsldle instractions and
requesting port reads sone of the stored EDID by the
agsecjured data@ndat S2PHoVidin powB fronDR8 ShHohRB Aved &P4n on-
menory access request by the processor and at 0, a

' I [ t the,data, buf

b4 Slotl DA ol SR INIEE ¥ et Bfoofiley el 5k

data buffer is full, then at 552 the processor nenory
PRk e b fEeney ock Bl Famidhs An-Rapdalisk ot Gome

the requesting port continues to read from the
mpupfyedevicet ars8 532 ifkememoiynasd operitsonnmabein phkedrbs rwhen thobn-
the buffer is alnost enpty 18 and if it is determ ned
bdagd Fcﬁw@'sifgﬁ& ek tvatdd) tnRbmpREing HEMEROHER BkrRtfnlat 534.

is grante
[00_43] FIG. 5C shows a flowchart that details a process 536 for arbitrating the

-

acquisition of extended display information data (EDID) in accordance with an
embodiment of the invention. The process 536 begins at 538 by generating émemow'
access request by the requesting data port and at 540, granting access to the memory -
device by the arbitration circuit. At 542, reading ED]D from the memory device to a |
data buffer and at 544 storing the read EDID in the data buffer and at 546 the

requesting port reads some of the stored EDID by the requesting data port. At 548,

~ generating a processor memory access request by the processor and at 550, a

determination is made whether or not the data buffer is determined to full. Ifit is

determined that the data buffer is full, then at 552 the processor memory access

- Tequest is granted, and in any case, at 554 the requesting port continues to read from

the buffer. At 556, a determination is made whether or not the buffer is almost empty
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access to the nmenory, otherw se, the requesting port

continues to read data fromthe buffer. [00441 FIG

5D shows a flowchart that details a process 560 for

the acquisition of EDID using inter-1C (1C2) protocol

i n accordance with an enbodi nent of the invention.

arfue f grnodetsienibéiDiolbegilmest @inphg Zhdnyat 988 ehicicyngtiag poDidyranied

read request. by the host device and at 564 passing

idoss sk i

e e ARy, Q0USHe Bt tle et RTR R Q81 frohhe

%f%?sferred fromthe nenory device to a data buffer
I'me at 568, nmenory access is granted to the

Frocessor and at 570 reading the requested EDID from

O8#]buf FIG. SThshowsya Rovisharyhas detailn @ procassd 6dfnriihn gegsisition of

byte of data through the requesting data port bit by

HEDID tsong ineerHOICTgndi660] idbedofdincd With Ah SmbdYimdnb8f the
requesting data port is provided access to the nenory

_ - - | - :

e TR Py SEboH P A YL LD bbby the
Fl 5E fl. h t hat det ail .

AR A B TAGBTE 99 DI fep LA By Yook R gt port 0
| ow power budget in accordance with an enbodi nent of

theqaempmndswiceo bt Sthehproquestsl BDID atinsferrad i56thb ynemory
determining if an on-board power supply is active. If

détiee rr QeabefR el a5 968 Yerhdry A8esf griffted {oRBEpIORUREr, bRd at
provided to the display controller by an off-board

5 . onpnector. at ,578 and at
R T P N S e e
signhal is turned on

r.ovid | ow, frequency cl ock, ) | )

S@ﬂ@ﬁ@ﬁ& ﬁwe gﬁlﬁfvr’i %0%1/%? requegiingda kit by bt émthgthostalsvice
it is determ ned that the on-board power supply is

atdgi. dethisreqy, thereqatstibg datp poeiris poviRispptieasito the emory device
di splay controller by the on-board

as needed without clock stretching thereby maintaining compliance to the VESA

standard.

[0045] FIG. 5E shows a flowchart that details a power switching procedure 574
suitable for maintaining a low power budget in accordance with an embodiment of the
invention. The process 574 begins at 576 by determining if an on-board power supply
is active. If the on-board power supply is not active, then power is provided to the
display controller by an off-board power supply by way of the connector at 578 and at
580 a low power, low frequency clock arranged to provide a low frequency clock

signal is turned on thereby preserving power.

[0046]  However, when at 576, it is determined that the on-board power supply is

- not active, then at 582 power is supplied to the display controller by the on-board

power supply only and at 584, the low frequency clock is turned off and at 5 86, the

high frequency clock arranged to provide a high frequency clock signal 1s turned on.
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power supply only and at 584, the |ow frequency cl ock
is turned off and at 586, the high frequency cl ock
arranged to provide a high frequency clock signal is
turned on. 19 [00471 FIG 5F shows a flowchart that
details a process 5 8 8 for auto detecting of a

[0047]ve PIGVEIF shuipplaflowhart ¢Hab BétaiYs a@%ﬂbés@ IsB®@ Forlaliito detecting of a
accordance with an enbodi rent of the invention. The

RS sl S Lol R RSEIAN T RERESRy o
dirst vhtaeat first_resistqr, coupled to the input
ifyagon At he Pe%ﬁéggtaﬁt@ LS HHEPSBINE @AeisTeBge ¢igck pignal at an
first resistor, or not, based upon the first voltage

inpd nade 833t SPé gohangfing aclystviltage avafittesistor teugpded tdtthe input
594, a determnation is nade whether or not the

10aQ acH 3901 clﬁb@iﬂ%h cHRklit@ddupRd M He Bdedidtod, br hé, based upon the
determined to be H GH then at 595, the reference

' ' s ] t ive on,the. .. .
if5eRolad SOR 505 rpEh L TLBA Syl BT A g adGfhination is
H GH, then at 596, the reference, clock signal is .

Mg é‘%&ﬁéar 18 theecanagiton epipykvoliage isgHIGH end €1 is dgigepried o be
a graphics system 600 in which the inventive circuit

HBCH, theant B, drplefeyade cByk tizmalal Qetenminedi@sbecrive and on the
processing unit (CPU 610, random access nenory (RAM

o EPhandCAYhONRpY, 1R BRpNi {5H 1Bt HIL
peri pheral s bG%O, primry s%orage%\%ggggﬁéhcaﬁga%% ,
and digital display wunit

r.aphi Gs ntroller 66
Clg%g E%&%ngﬁdetoé’le%%%w& ed to one or nore

I nput / out put devices 690 that may include, but are
[Q%E] | i Al eliliustratgey Braphics sstena§00 treibikh b ingentive cixpuit 602
keyboards, m crophones, touch-sensitive displays,

canberagioed. Sasten 60adeiledes TBARE b deinP@RECPUANO, random
readers, tablets, styluses, voice or handwiting

wEESTRETRANT 2 RSk M AIBRQITE: oHEN 5
630 Py S s g devices 640 and 650, graphics controller 660, and digital display
unit 670. CPUs 610 are also coupled to one or more input/output devices 690 that
may include, but are not limited to, devices such as, track balls, mice, keyboards,
microphones, touch-sensitive displays, transducer card readers, magnetic or paper
tape readers, tablets, styluses, voice or handwriting recognizers, or other well-known
input devices such as, of course, other computers. Graphics controller 660 generates
image data and a corresponding reference signal, and provides both to digital display
unit 670. The image data can be generated, for example, Based on pixel data received
from CPU 610 or from an external encode (not shown). In one embodiment, the
image data is provided in RGB format and the reference signal includes the Vsyne

 and Hgsync signals well known in the art. However, it should be understood that the

present invention could be implemented with image, data and/or reference signals in
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i mage data and a correspondi ng reference signal, and
provides both to digital display wunit 670. The inmge
data can be generated, for exanple, based on pixe

data received from CPU 6 10 or from an externa

encode (not shown). In one enbodinent, the inmge data
atherffonnitsl eFbriegaipl, intpeaitaanm indielered@rstneedah gRakwith a
i ncl udes the VSYNC and HSYNC signals well known in the
RrlespdaANE \Rie reférerﬁ:'%‘%{%ngl. be understood that the

present iI'nvention co be i nmpl emented with inmage,
20 other formats. For

an r reference sjgpals i )
[@Q‘?ﬁm e%fﬁ%@eonﬁm e epbodiment of fiequerent igrentiogdiage hedy
‘With a_ corresponding time reference signal. [0049]
daparihgdighshonld beurfdsytandisbati thepresend invehigonpmey bnembodied in
i nventi on have been described, it should be
- nngeitlisd epetiidims h@th@!itﬁfe?ﬁlﬁin'g foaNtht OpiritBY the @céETdhEstesent
C

in many other specifi orms W thout departing from

iVAEGGR] Thd prbent BE-RANEC B bd AFREET SR ddos The

present exanples a e consi dered as

and not .restrictive, an he inventjon is not to be
TgSirftyEcng 4hg pxeniionds pet t@i%? tfedite the defils givep hepgin, but may
modi fied within the scope of the appended clai nms al ong
beunodiftedevithiti tHel scepopdho fippeaded clabsrieg WilloBe]r Athis¢ope of
this invention has been described in terns of a

cipedédts.c enbodi nent, there are alterations,

pernut ati ons, and equivalents that fall within the
e notfed t hat

e this invention, |t.shoul.d also
0P80 e Qo A bere (g% &y RS pER MBI bor n
the process and apparatus of the present invention. It
emplodimpily Bieesrase piiraiensdpermatations and equivalonts Bt fall within the
interpreted as including all such alterations,
scppe ofithistinomsipn aftdhewdialsalbembsedabatftivdrt awi hiviynalicheitive ways
spirit and scope of the present

of implementing both the process and apparatus of the present invention. It is
therefore intended that the invention be interpreted as including all such alterations,

permutations, and equivalents as fall within the true spirit and scope of the present

invention.
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invention. 21 What is clainmed is: 1. A nmethod of
partitioning nenory space of a single nenory device in
a display controller having a nunber of data ports
each capabl e of being connected to an appropriate type
vi-deo source and a processor arranged t.0 process

Whetiatckdixhed ist nst ructi ons and associ at ed dat a,
conprising: allocating a first portion of the nmenory

spacey for gLtk tARit érﬁ&&%pﬁd%stﬁ{aéﬁ{ gé)fﬁ%m@{%g?evicc ina

associ ated data; and allocCating”a secon rtion

.he nmenor ace for .stori ext ended i spl a

e vl R < i B o¢tR s FEh SEaris A B sgmpectsd to
portions are always available for access by the data

PAPPELPHAG/ e Yideo jusreend arpredsgrar direrged ¢ procpesecaie
of the display controller. 2. A nethod as recited in

indtaictiods andhgsceiated duta, @binpaisihgng t he second portion of
the nenory space conprises: allocating a third portion

f th t : '
e e R

anal og ex

al | tin fourth portiqon of the second portion of
f’%‘%‘:él%rc?@%? ‘3‘85%%“‘{ ?SS&@FF%S?‘ igital extended display
information data. 3. A nethod as recited in claim 2,
wher ei n selecading aisecond partiporaf sheamemaryadpece astaripg extended
and sonme of the data ports are digital data ports. 4.
diplig tifoan &tonl &6, We@rdimthe ikt theMREs Rl portibes 26 alvags

data ports

available for access by the data ports and/or the processor regardless of a power state

of the display controller.

2. A method as recited in claim 1, wherein the allocating the second

portion of the memory space comprises:

allocating a third portion of the second portion of the memory space

for storing analog extended display information data; and

allocating a fourth portion of the second portion of the memory space

for storing digital extended display information data.

3. A method as recited in claim 2, wherein some of the data ports are

- analog data ports and some of the data ports are digital data ports.

4." A method as recited in claim 3, wherein the analog data ports

- selectively retrieve the analog extended display information data.
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selectively retrieve the anal og extended di spl ay
information data. 22 5. A nethod as recited in claim
3, wherein the digital data ports selectively retrieve
the digital extended display information data. 6. A
met hod-as recited in claim1, further conprising:
provifli ng ponehod 3 redieedrik olaly 3dwkitres: thy dighel &@sports
device by way of selected ones of the data ports in a
REOBYIPIridRASe aRfid Riqvkd 410 HBfmdifinl Ay, TENOTY

devi ce” by on-board power sup only 1n a power on
node. 7. A nethod as recited in claim1, wherein the
data ports are each connected to the nenory device by
way of 12C conpliant data busses. 8. A nethod as ,
reci thed i i &1e8iodh a8 reditgd ithelping bnforther aomnprisingi t r at i ng
retrieving appropriate EDID fromthe nenory device by

the requesbvidiggpowtr @b MeNOBSSAcd T ME HoREeEESby way of
requests so as to maintain 12C conpliance. 9. A

j j [.ai .elp the digital port
b VR e L B B PR

port. 10. A nethod as recited ipn claim9, further

Sonpri si ngrOVEREPAYH ta s ey divissibaypnroasd pavgsicupply only
_display or an anal og di splay; activating the

IEppewer Pamedport based upon if the display is anal og

or digital, and 23

_ 7. A method as recited in claim 1, wherein the data ports are each

connected to the memory device by way of I2C compliant data busses.

8. A method as recited in claim 7, further comprising:
arbitrating retrieving appropriate EDID from the memory device by the

requesting port and processor memory access requests so as to maintain 12C

compliance.

9. A method as recited in claim 8, wherein the digital port is a DVI port

and wherein the analog port is a VGA port.

10. A method as recited in claim 9, further comprising:
determining if the display is a digital display or an analog display;
activating the appropriate port based upon if the display is analog or

digital, and
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accessing the appropriate portion of the single nenory
devi ce based upon if the display is analog or digital.
11. A display controller coupled to a display device

by way of a display interface and to a host device by
way of a number of data ports, conprising: a processor

arranged tamcgssingabsaprarittapdraon b8the Yiigicaismadevice based
associ ated data; and a single nenory device for
structions and associ ated

QT G didhRy QX BEA ikl
até and§%DF% corﬁg?ggﬁg?ng to the display device that

is always available for access by the data ports

and/ or the processor regardl ess of a power state of
the display controller. 12. A display controller as
reci tidd i rA disalapncantrolien ceupded wondispley deyice ty vony efgedisplay
portion coupling the data ports and the single nenory

intiesfaceandvib @hektiielite bW agae apRiHbePSf @Rdpdrite chpasits:
menory device are both powered by the host device

such that ,the.h ta?,g[%id i
appropri ataéﬂ EDI %§ r ? ﬁg&g:i@%sg%%&ﬁn%br%gﬁgﬁggtﬁnggﬂgg§sgaated
dntegede in a power down node. 13. A controller as

Féc™%d in claim 11, wherein the single menory device

is a non-volatile random access nenory device. 14. A
cont r ol | ep siglerwenendisvive forstonirglthe ehentible nbteuctiosphraly
controller is a dual port controller suitably

~ aRbeiargddtalad BUTD @reidbndid 09hd BBSafiSRlAY @l Fviys Bvailabl
digital type displ 335.?’ 22@15. A gfgﬁ)?r ol | eraas rv%gist e%a ©

fdr %c&ls?{)ﬂ}f!e]data%?{s %Elo} Hl% }f%c())cretséo? rlleg%{‘dlgsg%f 3 iprc]ngvlere state of the

display controller,

12. A display controlier as recited in claim 11, further comprising:
a bridge portion coupling the data ports and the single memory device,
wherein the bridge portion and the single memory device are both powered by the

host device such that the host device can access and retrieve the appropriate EDID

from the single memory device as needed in a power down mode.

13. A controller as recited in claim 11, wherein the single memory device

is a non-volatile random access memory device.

14. A controller as recited in claim 11, wherein the display controller is a
dual port controller suitably arranged to control an analog type display and/or a digital

type display.
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menory device allocated for storage of the EDID is
further partitioned into an analog EDID portion and a
digital EDID portion. 16. A controller as recited in
claim 15, further conprising: a display type

determ nator arranged to determne if the display is .
an ankdll. og Arcontehllgr hodecilédiplodain ANWhareiothe pagioh\GIHY single
coupled to the display type determ nator arranged to

1AGthbNHeCice @ﬂoc%?é&rtgp&i)ﬁ%@ oPE E‘ﬁIDtlE glrg}%{; %@gg@%&%ﬁb g

results of the determnation of t
EDID portion and a digital EDID portion.

16. A controller as recited in claim 15, further comprising:

a display type determinator arranged to determine if the display is an analog or
digital display; and

a port activator coupled to the display type determinator arranged to activate

an appropriate one of the ports based on the results of the determination of the display

type.
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