LCD DISPLAY WITH LED BACKLIGHT OPTIMIZED FOR MINIMUM

NOTEBOOK COMPUTER DIMENSIONS BACKGROUND OF THE

INVENTION Field of the Invention [1] The present invention relates to

information handling systems and more particularly to information

handling systems that comprise a liquid crystal display (LCD) with

light-emitting diode (LED) backlight. Description of the Related Art [2] As

the value and use of information continues to increase, individuals and

businesses seek additional ways to process and store information. One

option avaiaiyep sy ivipfermativ B Rending Byt vz RiPireation

handling systeviiyenRIaM W PEEEeesK COMIRST BIRBSVAINKIONS

communicates information or data for business, personal, or other

purposes thereby allowing users to take advantage of the value of the

information. Because technology and information handling needs and
BAIERUIROENS v yreaiweskaiffeesqt users or applications, information

handling systems may also vary regarding what information is handled,
Fieﬂ?‘é"ftth% ﬂf‘%rnr%gor_\ is handled, how n_1uch informa_tti_on IS proc_essed, _
—STUFEOh'mmTU, nicated, and how quickly and efficiently the information

may be processed, stored, or communicated. The variations in information
[O0h 4 ndlingheRksang BNEH S FiRFHHa Bl meriimRpaginernestepagd e R ticularly
to ianigiadiaidaspectimyser 0bspesHSs upectchasfipancRldrAN AR YA -emitting
dio@éﬁﬁﬁ%%’cﬂﬂ qe reservations, enterprise data storage, or global

communi ."In addition, information handling systems may include a

variety of hardware and software components that may be configured to
process, store, and communicate information and may include one or
Desgr Pf'BBr%ﬁ%Mdata storage systems, and networking systems.

] Itis kt? wn to provide partable information handling systems.(such a .

00 eboar o R e LBy THOEECE 08 o Ay iy asinesses
seelispdatjenaichasiett @Dcpsiveld sthat wtilimeatinnlWninapidmsystdshl tatisers is
inf SO AR AAAGANLIL RIDHIBR A MW KA JGOAIENE, compites,

backlight illumination system is via a cold cathode uo%escentylgmps
Stm(@@mé:’é% GCEredic opHmien aréatolonbsirigest Defondaekiigier purposes
theld¥iniNatians Witk bt sihalus sk ORARRDRRGKI M cause technology

illumination, a driver board for the LCD backlight assembly traverses the
andindormation ndling egsdyiand TeAieRemsHsY BRARE (5 iEEiRBrLHES Ai@pplications,
inf@taaso] 4bKaipiyRyReiaback displypasanbliesacliaemaeiassiBa@nciGldw the

._~panel, an LED driver . . .
1nf<prma%bn 1s han Ieé,\ﬁow much information is processed, stored, or communicated, and how

-

quickly and efficiently the information may be processed, stored, or communicated. The
variations in information handling systems allow for information handling systems to be general
or configured for a specific user or specific use such as financial transaction processing, airline
reservations, enterprise data storage, or global communications. In addition, information
handling systems may include a variety of hardware and software components that may be
configured to process, store, and communicate information and may include one or more

computer systems, data storage systems, and networking systems.

[003] It is known to provide portable information handling systems (such as notebook

information handling systems) with LCD type displays. LCD type displays include LCD panels

-1-



board, and hinges to connect the display assembly to the base of the

notebook information handling system. The hinges are generally

positioned in the bottom left and right corners of the display assembly.

One issue relating to known LED driver boards is that to minimize the

thickness of an LCD assembly, the driver board is often positioned below

the glass panel (see e.g., Figures |IA and 13 labeled Prior Art). [5] In

tha%ﬂgm lﬂfﬂ{%ﬂgp %‘ g“erllrg tﬁX? }§ Eﬁ%&@ % c‘ichg}[y%l%nmq h[%rltl Isn B ith known

¢ her to re e

often OSItIOI’]ed In the’ same location. Eit Interferenc

Lcémtrr%&mbaﬁlélﬁté Hingesatipe ssytsmns vinelsehaeidagedbiroiisygrat lamps (CCFL)

bul¥-digensicapiReldriverRoathcambe ﬂata&&thbghlnﬁltttﬁa@twsmﬂ%own LCD
(see e.qg., Flg(ures 2A and 2B, labeled Prior Art). Th

eresult o the
pangls debishiiuhien l?é%ﬁmépé@tvﬁh%ﬁt%%ﬁ%ar&famtﬁ&?ﬁé jght assembly
trabackdightdhimingtion System) beking thepanelistbatihe «imeas®meotklass.
the display assembly is increased (e.g., by about 3mm in the location of

[O(ﬂl‘ﬁ df'Vﬁm%meﬁéégﬁfg%%dﬁf%sd%%m@S %‘ﬁa@g gr‘? L%J@% n%g Fr"tatED driver

ws a LED driver board to both traverse the full wi

bogahdhinaes By aprnoe i cliselaysisaiivie hinbes Sum m@wbmfm@tlon
hartBMENWEEEN TR i a6c0f, RriYi ot BIRASATIHRVSHNAN REBYSIS ?Iﬁl@gmers of the

method that allows a LED driver board to both traverse the full width of the
dispapasiaBbXnPAGISEE GRY HHS VITME bR JrREPhY AHE Hin ek R e fh the
tthﬁEas%ﬁaﬁlfwﬂﬁséﬁﬂbﬂg’wﬁmﬁﬁ& bedtigasrieispiaititirtipelod ésealtbdalanel (see

kI| ht | um S the ED driver board for a panel may be
“ér;f#dm b éeépm Iay assembly. [8] In one embodiment,

the |nvent|on relates to an |nformat|on handling system display assembly

[0QAkIude Sndenepiay panel embang Bgvitietenzs disp iV Bobeard 486 the lyiegrsptesso fien

podRithePEPHRIEAa0ch MR dispiRY D38 T he-HisplRy BRI RARIEBYAM and the hinges,
includes a display board assembly coupled to the dlsplay(ganel ona

thedigiRey BRMSIERsE Brant gidinay BBsRIaRaTHE drptay BodrahasRiaght dehind the
glapopiael extengingighecsabsian | yavetsh o the,sisplay fh%ngloa@maﬂgafﬁewkiver
o R TSR g e
beland)therpamb@dmzneht Zh@rmwermm te¢ateply assmibtmattm‘rdaaafdj(lmg, by about

3m§%(§£%%§5’41%¥ gesembly.fhat pag,ludes a processor, memory coupled to

the processor, and a display assembly. The display assembly mcludes a
{Otﬁ pla anel having a width, a display board assembly coupled to t

ces ?CﬁFﬂil‘t%té d gﬁré@f%‘ﬂ%mmﬂg&atft&aﬁr@%t%@eﬁmﬁﬁamgrabwrd to

bottisphlay oo dudissahtbly teUpiEn dhdhendisplaypagehorndutispleyipaely the hinges.
side of the display board and the display board has a wider portion

sufaRdiRgdrersrp SR dth of the display panel and a narrow portion
extending 1ess than the width of the display panel, and a display

{OOCﬂmqug ggzggrodénce with tt?lg grléss}%lnt){neggg(l)r? Iattj gyggem%ncisrge%yog?ﬁa{t allows a LED
driver board to both traverse the full width of the LCD glass and not occupy the volume
occupied by the hinges is set forth. More specifically, by providing an LCD type display that
includes an LED backlight illumination system, the LED driver board for a panel may be moved

to the bottom side of a display assembly.



BRIEF DESCRIPTION OF THE DRAWINGS [0010]The present invention
may be better understood, and its numerous objects, features, and
advantages made apparent to those skilled in the art by referencing the
accompanying drawings. The use of the sante reference number
throughout the several figures designates a like or similar element.
[0011]Figures 1A and 1B, labeled Prior Art, show a perspective view and

rooicrossiseRionglo LAl AdIRRIaY /MR RINED SlFCHILBORILRARINASEy display
below an LCD panel. [0012]Figure 2A and 2B, labeled Prior Art, sfiow a
asserapdpashvdey redisalyy a9 vaetorisltihiewisrladrsordyasheverpenuplgd to the

pro6¥Git PRArd ayaredwith ami G RIMSLICQLSIHGUIE R SNOWEDISY G assembly

block diagram of an information handling system. [0014]Figure 4 shows a

couplsii pARS SLBIRERARSY It ARy parksideLdthn disotsrpatlradshydiplay board

hasrean perspect e tienhgfianslbsRipangaissestbe display panel and a narrow portion
extending less than the width of the display panel, and a display component mounted on the

display panel side of the display board.

[009] In another embodiment, the invention relates to an information handling system
display assembly that includes a processor, memory coupled to the processor, and a display
assembly. The display assembly includes a display panel having a width, a display board
assembly coupled to the processor and the display panel. The display board assembly includes a
display board assembly coupled to the display panel on a display panel side of the display board
and the display board has a wider portion extending the substantially width of the display panel
and a narrow portion extending less than the width of the display panel, and a display component

mounted on the display panel side of the display board.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The present invention may be better understood, and its numerous objects, features,
and advantages made apparent to those skilled in the art by referencing the accompanying
drawings. The use of the same reference number throughout the several figures designates a like

or similar element.

[0011] Figures 1A and 1B, labeled Prior Art, show a perspective view and a cross sectional

view of a display driver printed circuit board positioned below an LCD panel.

[0012] Figure 2A and 2B, labeled Prior Art, show a perspective view and a cross sectional

view of a display driver printed circuit board layered with an LCD panel.

[0013] Figure 3 shows a system block diagram of an information handling system.



[0016]Figure 6 shows a cross section view of an LCD panel assembly.
[0017]Figure 7 shows a perspective view of an LCD panel assembly
including a wire channel. DETAILED DESCRIPTION [0018]Referring
briefly to Figure 3, a system block diagram of an information handling
system 300 is shown. The information handling system 300 includes a
processor 302, input/output (110) devices 304, such as a display, a

oo 36 ML ADRACRIEA, SOOI PR R
volatile memory such as random access memory AKDY ahd nonvolatile

emory such as read only memory (ROM) and hard disk drives, and other

(0% aget i Shens, l5eh RESSRACERtI AT Uitk A dhivanelsaseabbus other
subsystems 310, all interconnected via one or more buses 312. The I/O

[0 éVicestanue achutes arrtoSD displayiate vice: 320 0RA8] Eoepbiposes of this
disclosure, an information handling system may include any

[o0DBIrUMERiality QoagaraaiRAfiBstEmeRialiies QRRIAREIBIGARRHE, a wire

" classify, process, transmit, receive, retrieve, originate, switch, store,

N% lay, manifest, detect, record, reproduce, handle, or utilize any form of
information, intelligence, or data for business, scientific, control, or other
purposes. For example, an information handling system may be a
MLED DESCRIPTION vork storage device, or any other suitable device

and may vary in size, shape, performance, functionality, and price. The

[00h$drmaRefetmiagdiiied pys teigurmdy dnghice baniclingooess méarfionyaflRAMYndling

: i [ al processing unit
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InprEAYEIHIE M Epvisngs Hdedrishas eotisptiventecubenedinforprationdhassdlifaged
corfYSIBFS, FaXIRFHRE ARG RhNQG ISk GRVESn ARG OfMRNG REWOTKRRTS (RAM) and

for communicating with external devices as well as various input and
noRsyheh erRET eI 28t Q81K WSPIEEIR AW snddashelis daues cragiagper storage
devites BURrmaliandanpsiapdsysiemimay alsedneludaiRneuss yreres Busesi
.__operable to transmit communications between.the various hardware . .
e L Db HLTE NG & FIgOPSc B B IFS L BIRARY o disgy devies
32(Gncludes an LCD panel 410 as

NP A ArAd b iy e e
., Simie s, i

[0019] For purposes of this disclosure, an information handling system may include any
instrumentality or aggregate of instrumentalities operable to compute, classify, process, transmit,
receive, retrieve, originate, switch, store, display, manifest, detect, record, reproduce, handle, or
utilize any form of information, intelligence, or data for business, scientific, control, or other
purposes. For example, an information handling system may be a personal computer, a network
storage device, or any other suitable device and may vary in size, shape, performance,
functionality, and price. The information handling system may include random access memory
(RAM), one or more processing resources such as a central processing unit (CPU) or hardware
or software control logic, ROM, and/or other types of nonvolatile memory. Additional
components of the information handling system may include one or more disk drives, one or

more network ports for communicating with external devices as well as various input and output

(I/O) devices, such as a keyboard, a mouse, and a video display. The information handling



well as a driver board assembly 420. The driver board assembly 420
includes an LED driver board 430 (which may be a printed circuit board)
as well as components 440 mounted to the driver board 430. [0021]The
LED driver board 430 is a thickness of, e.g., approximately 0.8mm. When
components 440 are mounted on the LED driver board 430, the total
thickness of the driver board assembly 420 is, e.g., approximately 3.0mm
SYSEQIQ%%LWSB Ry %@%@r@%@té&%ﬁ%@g t!ﬂfu?s%@ p&ﬁﬁmﬁ&%t%@sebemeen the
portion 510 of the T of the LED driver board 430 (i.e., the top of the T)
Varips e B SRIBIRISAthe LCD panel 410. The under side 512 of the T
cross bar is substantially flush with the bottom edge 620 of the glass of
(0GR LCIR panelgdtFiginesverticahpdbDnribaD pithed 3 indheldaselaf theanel 410 as
iII') f the LED driver hoar 0 des. below the bott e 620 of t .
R o le LHegTe SALe P o b e
bogsA #3€ pokiMEa0ekPrenthdercbidehabsemisl thatprotrede $4Hetomingl to the
dri®498 54094 the glass panel. The component portion of the driver board
assembly need not traverse the entire width of the glass and can therefore
narrgywe the widt the wider portign of the board. Accordingl
O or i b Qi P B 2SI Gt BB SIFh Se of he
cortipegiasstpans toestebdodeupibhiivetime d600pftihe patketiasse mibiye driver
bodlgeded fqr the, hin jes. )Ehrg T.]he f the driver board defines spaces
? Into weﬁig[ﬁgfhe hlléig‘gegs’r?‘%a@c‘bé p%%%?c%ee . 10023]This panel design allows
the Y-dimension of the dis&aﬁﬁssembly to be minimized to the dimension
[90fdhe LETS HRRSPNSS e vidiierudsdrtia nihgkapeiuhhe wiAe RAgnE> 10 of the T
of aeSERTh YickoassiE onty, impastetihy The.deegaoditionosfitee LOBanel 410.
driver board that.traverses behind the glass panel 410, [Q024]Referring to
T L T R R SR e i of e sl
of dledritiBlnisrshdWh. Meresipetifictiby, R (gifitiguUlde. thabédplacddhbahinditee _LED
aribGRlRs iz luminate dhe.asve aeaioltne LD alass. Ot
rlthere IS Ljf%used %iz.%,odead space) a%ﬁ%g tﬁe p%r%frs]ete?rcn)?? er?t_SC 4% a?sﬁge LCD

driysy bpsedrasarebhntlisisd eratenlthe rsttina GRselpaméliy ¢irbeardsissembly that

pro¥iRQdiBieR Ethis SpaseihapRIOImRIC Y 1R m%,&&&@&ﬁi{bﬁmmgim@@%omd
the light guide is reduced in size by approximately 4mm per side to create .
asSgR TSR PO TERY TFS TRereatiee r%ﬁféﬂ%@eﬁlﬂ%% ifapAhpetrre e RaEn@ghan the

wid@ro thea bridseeior cishiay aasenibbt Mgy aeRIMEDdE.the driver board assembly
that protrudes below the edge of the glass panel does not occupy the volume 460 of the panel
assembly needed for the hinges. ILe., the T shape of the driver board defines spaces into which

the hinges may be positioned.

[0023] This panel design allows the Y-dimension of the display assembly to be minimized to
the dimension of the LCD glass plus the Y-dimension of the hinge volume. The display
assembly thickness is only impacted by the 0.8mm addition of the LCD driver board that
traverses behind the glass panel 410.

[0024] Referring to Figure 7, a perspective view of an LCD panel assembly including a wire
channel is shown. More specifically, a light guide that is placed behind the LCD glass is utilized

to illuminate the active area of the LCD glass. Often, there is unused (i.e., dead space) around
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[0025]Additionally, many notebook information handling systems have
-antennas positioned along the top edge of a display assembly. The wires
that connect the antennas to the system base are coaxial wires that are
1.4mm in diameter. The non-populated driver board that traverses behind
the LCD panel is 0.8mm thickness. The light guide has a thickness of
approximately 1.2mm. By decreasing the total width of the light guide, a

the\%gﬁrﬁagp BELWIER-B %ﬁggq&fe{i’&%&%%&@cﬁ%%%?&%ggl\ﬁlx‘g%g ﬁ{e%r%?%;gnels (in

wire runs 720 to the top edge of the display without affecting any '
cergfighrabafiiesisio Hys FROSBITPYEgEEin v enton s weningaedimseitdire light
guile pRBLAgR 3 ReNtioneckas el AsAhErs dehseRlthergiRn WhlE thehe teft and

. present invention has been depicted, described, and is defined by )
righl RiEneb 1S patictiar dfsoantritts sthkembeHivshics sipluranstebly atre

maRegdmg@ly. a limitation on the invention, and no such limitation is to be
inferred. The invention is capable of considerable modification, alteration,

[0@@?' €q %ﬁ%&%@ﬁl‘f}fﬁﬁﬂﬁ(b%%%%%%ﬁ 88&&‘1’1&%&9&§8s"ﬁ%@%&%mas epositioned

skilled in the pertinent arts. The depicted and described embodiments ar
aloggAbsPrescd s ondiwiavesenbliustive Wi tdhateprnestithe famsto the system base

are QXA QR e AMRPIS IuearainipmbRAINTERS IR HHAAIRR e RY MAYRSerses
mounted directly to the driver board 420, Right angle LEDs mounted to

behind tididReardidlor i itbar Sodriedighiretide d3ira dpiskisitiorppgoximately

1.2itimiBate ddreasiigalefiths lighthgifide thettigydrced hebinadbiesiBR @pasof about
410. [00 nsequently, the invention_is.intended to, be limited only b

2 S SO ot R A GO VATAS DNIRD FAFSSeAs AR o

affeguigalentd theallsgspdotsndd@SLI.P WHAT IS CLAIMED IS:

[0026] The present invention is well adapted to attain the advantages mentioned as well as
others inherent therein. While the present invention has been depicted, described, and is defined
by reference to particular embodiments of the invention, such references do not imply a
limitation on the invention, and no such limitation is to be inferred. The invention is capable of
considerable modification, alteration, and equivalents in form and function, as will occur to those
ordinarily skilled in the pertinent arts. The depicted and described embodiments are examples

only, and are not exhaustive of the scope of the invention.

[0027] For example, in certain embodiments, the illumination LEDs may be mounted
directly to the driver board 420. Right angle LEDs mounted to the component side of the driver
board are in the correct orientation to illuminate the edge of the light guide that is placed behind

the LCD glass 410.

[0028] Consequently, the invention is intended to be limited only by the spirit and scope of

the appended claims, giving full cognizance to equivalents in all respects.



1.An information handling system display assembly comprising: a display

panel, the display panel having a width; a display board assembly, the

display board assembly being coupled to the display panel, the display MCSLLP
board assembly comprising a display board, the display board assembly

being coupled to the display panel on a display panel side of the display

board, the display board having a wider portion extending the substantially
MMM and a narrow portion extending less than the
width of the display panel, wherein the wider portion of the display board
and the narrower portion of tre isplay board are contiguous and . .

intersedtion of tREWIGEA POPHEH O 1R S HHSPIA HURr AR e SR RS EIE:
portionofikpeadisplry, beadtkpefinesdpacasdataditich hinges may be

positioned; and, a display component, the display co nent being
ot e T LA o SRS g SUBIY HREPR HaHET o he
display board ¢gieplespands thealkishapeatthesicaiidpe hayingra top and a

base; and, the wider portion of the djs nel cqrresponds to the top of .
tho T <hape ahih RSOl SOOI G HG CISHIA PG URISEHE e sy
the base of the T shapecThe dnfephationdiandlioftsystepiadisplay, the display

O e e SRS PREL o es S SR B o
component protrudeshealisptheptinahatiheadeptbvoipihe cisplayn pianekss than the
width of the display panel, wherein the wider portion of the
display board and the narrower portion of the display board are
contiguous and intersection of the wider portion of the display
board and the narrower portion of the display board defines
spaces into which hinges may be positioned; and,
a display component, the display component being mounted on the
display panel side of the display board; and wherein
the display board corresponds to a T shape, the T shape having a top and
a base; and,
the wider portion of the display panel corresponds to the top of the T

shape and the narrower portion of the display panel corresponds

to the base of the T shape.

2. The information handling system display assembly of claim 1 wherein:
the display panel comprises a depth; and,
when the display component is mounted on the display board, the display
component protrudes no further than the depth of the display

panel.



M CS Lip The information handling system display assembly of claim |
further comprising: a display assembly housing, the display panel being
mounted within the display assembly housing, the display assembly
housing having a width, the width of the display assembly housing being
greater than the width of the display panel and defining a channel; and
wherein an antenna is positioned within the channel. 4. The information
handlingy systemciREIEALELRABH}BE Sl dtidsdinssraiispleepaniefurther
comprisag:a liquid crystal display (LCD) panel. 5. An information handling
system comprising: a processor; memory coupled to the processor; and, a.
display assenibiy RiE arspap deeibly %&%ﬁgmg’%is&w paprighaithin the

display panel having @syigthissembly housing, the display assembly housing having a

MCSLLP

width, the width of the display assembly housing being greater
than the width of the display panel and defining a channel; and
wherein

an antenna is positioned within the channel.

4, The information handling system display assembly of claim 1 wherein:

the display panel comprises a liquid crystal display (LCD) panel.

5. An information handling system comprising:
a processor;
memory coupled to the processor; and,
a display assembly, the display assembly comprising
a display panel, the display panel having a width;
a display board assembly, the display board assembly being coupled to
the processor and the display panel, the display board assembly

comprising



a display board assembly, the display board assembly being coupled to
the processor and the display panel, the display board assembly
comprising MC S a display board, the display board assembly being
coupled to the display panel on a display panel side of the display board,
the display board having a wider portion extending the substantially width
of the display panel and a narrow portion extending less than the width of
the display panel, wHeféinl i witesottionayt tae dikpry B Adnari wéed to the
narrower portion of the display basdiare canfighaysand iersestianQfay board,

the wider portion of the display board and the narrower portion of the
display board defines spacd8artisRhidHihhay pad Wesauttigrieax GAding the

display component, the dis@@%%ﬁmgn@/mtﬁ%ﬂ%m%'ﬂtﬁdﬁﬂel anth& narrow
display panel side of the display board; and wherein the display board

corresponds to a T shape, tRE TSN ALENE S 5 Sfovd Base; Bndispay panel.

wider portion of the display paeglifREesRANGH 1A R toRQfi PR RNARRNd the
and the narrower portion of the display panel corresponds to the base of

the T shape. 6. The infé¥HiAtioh PRINAITY Systaih'ay Qi griyhendigtious and

the display panel comprises adepiinapginvRaadhgispliay cenapgnanbisird and
mounted on the display board, the display component protrudes no further
than the depth of the displa)t}hﬁéﬁé‘i(.)wer portion of the display board defines spaces

into which hinges may be positioned; and,

MCSLLP

a display component, the display component being mounted on
the display panel side of the display board; and wherein

the display board corresponds to a T shape, the T shape having a
top and a base; and,

the wider portion of the display panel corresponds to the top of
the T shape and the narrower portion of the display panel

corresponds to the base of the T shape.

6. The information handling system of claim 5 wherein:
the display panel comprises a depth; and,
when the display component is mounted on the display board, the display
component protrudes no further than the depth of the display

panel.

7. The information handling system of claim 5 wherein the display
assembly further comprises:
a display assembly housing, the display panel being mounted within the
display assembly housing, the display assembly housing having a
width, the width of the display assembly housing being greater



7. The information handling system of claim 5 wherein the display

assembly further comprises: a display assembly housing, the display MCSLLP
panel being mounted within the display assembly housing, the display

assembly housing having a width, the width of the display' assembly

housing being greater MCSLLP than the width of the display panel and

defining a channel and wherein an antenna is positioned within the

channel. The informabith thastfHydyStefisBled M WAl ise dlapag!: and
panel comprises a liguidrernystal display (LCD) panel.

an antenna is positioned within the channel.

8. The information handling system of claim 5 wherein:

the display panel comprises a liquid crystal display (LCD) panel.

-10 -



