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SYSTEMS AND METHODS FOR COMPENSATING BRIGHTNESS
UNIFORMITY OF BACKLIT IMAGE DISPLAYS 5 FIELD OF THE
INVENTION This invention relates generally to image display and, more
particularly, to backlighting image displays. BACKGROUND OF THE
INVENTION 10 As the value and use of information continues to increase,
individuals and businesses seek additional ways to process and store
information. One option available to users is information handling
systems. An information handling system generally processes, compiles,
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or other purposes theggbhpalloing ¥SesIP iRegradyantage of the value

of the information. Because technology 15 and information handling needs

and requirements vary between different users or applications,

information handling systems may also vary regarding what information is

handled, how the information is handled, how 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 sygients @fopyipig{arRqiigr handling systems to

be 20 general or configured for a specific user or specific use such as

financial transaction processing, airline reservations, enterprise data

stordges or globakdampemniedtionsnngadiliben, atafarmatipnibanRdhng backlighting
im %%/stdem may include a variety of hardware and software components that

be cyonflgured to process, store, and communicate information and
may include one or more computer systems data storage systems, and

networking systems. 25 Di ,]‘;%{—%Wndhng systems
LCD display

include liquid crystare
deviéeslenyeloy m@ldlsaﬂfod@ﬂuareswmtltmmtcéﬁm)sel ibéickdightsafar businesses
Sei%ir? HHBG: SRS display, 'P.0asMRisak cRNfigHrAtAR u%@t%%t%ncr%%ﬁgonggnusers is

information handling systems. An information handling system generally processes, compiles,

stores, and/or 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 requirements vary between different users or applications,
information handling systems may also vary regarding what information is handled, how the
information is handled, how 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.

Display devices for information handling systems include liquid crystal display (LCD)
display devices. Most LCD display devices employ cold cathode fluorescent lamp (CCFL)
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Figure 1, a LCD display device 100 is shown coupled to an information
handling system 120 (such as a desktop personal computer) and includes
a LCD backlight module 102 that is provided for lighting a transmissive
LCD display panel 104. Such a transmissive display panel 5 104 typically
includes multiple layers (e.qg., diffuser layer 130, input polarizer layer 132,
LCD crystal layer 134, output polarizer layer 136) that together operate to
produce an image based on image data 122 provided by graphics/video
processing components of information handling system 120. As shownin
bagklights for lishyina Qighsddiecte vkl feaigumifiee ilngraipdir cosiection in
Fignacklights DQBsthat aéeidésﬂmﬁﬁdﬁﬂvﬁﬂaﬁeﬂd’@@iﬁnﬁhﬂiﬁﬁtﬁlﬂﬁﬁh@&hﬁ% system 120
ithin a "light 10 pipe".area 116 of the.LCD backlight module 102. The .
<Su\érr\ﬁluﬁ?p?ed5%lt—of ae%{lrbaﬁtgof@él]%? a I%stlrrixﬁcllzjult%ee& ifh o%-to{;-n C(?tlfégﬁ FRPSHtishd A that 1s
proaidbdEroEghtines planasrarew of e digiiepaektighi4 nbdtle t0Rasshodislay panel
. puings C i 02 is 4l
O e e OB o 8 ety TRy 5 o 2a a2 LD

crygie By BabidioPitd 4 06 ik i Re IBOD s sane PO o1 edHes en image based
on l&ﬁ@é’ﬁfﬁl@&slgﬂ GhRORIED Iwi‘gﬂﬁlﬁﬁzyﬁg@%ﬂ%sd’ﬁr@' @&{%Bﬁeﬂ?ﬁ%lﬁﬁ%&?ﬁaﬂpn handling
xperienc convention isplay devices such as jllustrated in .,
N i e R i
CGithe aukdigbta mﬁm_bar ot factarsdsinckpas:d ueletdoﬂsbiphg’seimai athiangétient “light
pip@f’ tﬁ%acﬁg%Pﬁ%kiﬁﬁs&gﬁ%%gmé‘&?g el%iaml%g %g}?%%' é‘éﬂ b%cg(ljiggts 106 are

_capacitance that shunts partfal lamp current betwe e two cat ‘
distgpittrds§rtdnpaird ipieonn shiaswhoord barskligie nesathacarelaijadém backlight

modaeeiors derREWeE lldaand agingpidhe.der h@ﬁ%@ﬁ@l@%{iﬂﬂ?loz is also

%glic | for the rightness uniformity to deteriorate over time with use and
prq

5P SHRE EERTRAKIGRT PO RIS | SURIKIKR P EerHERL backlights
106NOAERINTTEHE NS dXstippeaehedein are systems and methods for
compensating brightness uniformity of transmissive backlit display
devices. The disclosed systems and methods may be implemented using

auxiliaky dig His (eugessvhite light emiitingdioderantiQr areoypsdRaEd 8t are often

emitting
experience

ggfoc%%ventional LCD display devices such as illustrated in Figures 1 and 2. These
brightness problems may occur initially or over time due to a number of factors, such as due to
the physical arrangement of the CCFL backlights 106 (e.g., uneven lamp spacing), stray
capacitance that shunts partial lamp current between the two cathodes, light loss toward the
ends of CCFL backlights 106 that are adjacent connectors for power 112, and aging of the
CCFL backlights 106. It is typical for the brightness uniformity to deteriorate over time with

use and wear of the CCFL backlight power connectors.

SUMMARY OF THE INVENTION

Disclosed herein are systems and methods for compensating brightness uniformity of
transmissive backlit display devices. The disclosed systems and methods may be implemented
using auxiliary lights (e.g., white light emitting diode and/or 3-color RGB light emitting diode
lights) to provide additional light to compensate light provided by the main backlights (e.g.,
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lights) to provide additional light to compensate light provided by the main
backlights (e.g., 2 CCFL backlights) of a backlit image display device.
Such auxiliary lights may be, for example, embedded into the light pipe
area of an image display and/or placed in any other suitable position
relative to the main backlights that is suitable for compensating the main
backlights. For example, auxiliary backlights may be inserted on the side 5

site the light pi lor bet e main backli . ing on
e A, AR AR TR B b, o

B R I SRR R T s S8 0 i
S‘Hf&“gﬁ%mg @Hﬁ)ﬁ Qetﬂﬁtvg"g) ‘%Hé%&ﬁm‘é@%ﬁ% %ngcﬁqtg%ﬁelfor compensating

compensation may be adjusted to match the color temperature 10

aracteristi e existi i ' i ispl . .
T A R QU AP SR the side

éﬁé%mastﬁg ¢; ‘?&EBQ%H&%& hedmeieme %ﬁ%@é&ﬁg@%@ Hgﬂ@ﬁﬁing on the particular

odiment to compensate brightness uniformity of a transmissive image

%ﬁB@XrﬁaéﬁQngéd%%td? tﬂ@rhﬁﬂqﬂ%ﬁéﬂiﬁﬁg lléiﬂ]i.@.arlﬁeoﬂte A RbAY e mbodiment,

areas of the display. In this 15 regard, brightness uniformity of a diSplay

device Jpay.bs adiysted hasesbordiaplay Homingpee measired aldiSable color

factory (e.g., during assembly or calibration of an image diSplay), and/or

oAy e AU YSIRHAERY) IS, I8t eAWING e ORRGRURG H!{%l{?fgtg@ UHags: the color

display based on luminance measurements that may be made using

extemalighl-Jasteling SeRsRHS.A0A/RR IRt MRIGHI%SSRRN BN H & mperature

integral or provided internal to 20 the display device itself. In one

xR sbdimaN: Al et PBsk R By niavidest 4hat allows 729, 92%

image display brightness uniformity to be adjusted in real time based on

FralopedisRiay AHORIARITNERSARNENtS received from one or more
light metering sensor/s provided as integral components of the display

device. In another

The disclosed systems and methods may be implemented in one exemplary
embodiment to compensate brightness uniformity of a transmissive image display based
at least in part on measured luminance of one or more areas of the display. In this
regard, brightness uniformity of a display device may be adjusted based on display
luminance measured at the factory (e.g., during assembly or calibration of an image
display), and/or may be adjusted at any time later during the operating life of the image
display based on luminance measurements that may be made using external light
metering sensor/s and/or light metering senso1/s that are integral or provided internal to
the display device itself. In one exemplary embodiment, a feed back loop may be
provided that allows image display brightness uniformity to be adjusted in real time

based on real time display brightness measurements received from one or more light

metering sensor/s provided as integral components of the display device. In another

3
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3 embodiment, brightness uniformity of a display device may be adjusted

based on user input, e.g., using an 1/O device of an information handling
system coupled to the display device. This capability advantageously

allows a user to adjust display brightness uniformity to match the

conditions under which the display is being viewed. 5 In one respect,

disclosed herein is a method of compensating brightness uniformity of a
disptalyrfengrorifbimsdtion frandtin gfsy steplayndbwitingnprdvididpsted based on user
transmissive display panel and one or more main backlight lamps
ognfigereduonyenibl® dighittothe trefosmussiveaisptayspstest;qonmliding the display
one or more auxiliary backlight lamps configured to supplement light

Peoiicded Blyitheapadihi tyaekiighitaiamys toalightsthe 1@ tramsadjssivdishéplaprightness
panel; lighting an area of the transmissive display panel with the main
bagklightyl aorpstcaritiepronddinng dighdéromitietizeikiialyybadicightviamgs to
supplement light provided by the main backlight lamps to light the area of

the transmissive display panel. In this exemplary method, the area of the
transmigsioBe disHas pakelRser \iiekeafiist Brigietheds enifovrngasitige brightness
main backlight lamps alone, 15 and the area of the transmissive display
BaHRIME I (AtA d1SREONEPhIghmEsR em MaRglIBY Mstamintsdedingt providing a
lamps and the auxiliary backlight lamps together, the second brightness _
UATomisHY B&ish gy anes! moepreqngtcaﬁgmﬁﬁbb%cﬁhgbw@wm@&w@@ provide
light metering sensors configured to monitor brightness at one or more

bt shensanparsHs Hw @ pray b areyidregRavidkmontigweieay hagklight lamps
corresponding to the first 20 brightness uniformity at the one or more .
FOMISUBEdn o RS resie [E88p RIS B hsa gty basidithedamre light the
one or more auxiliary backlight lamps is adjusted based at least in part on
trpradlFed Wiphiesy diaadorecarthite BthdRisbackiphyderebmith the

components to light the transmissive djsgla¥ panel with the second
%%tﬁégghgfht lamps; and providing light from the auxiliary backlight lamps to

supplement light provided by the main backlight lamps to light the area of the
transmissive display panel. In this exemplary method, the area of the transmissive
display panel is lit with a first brightness uniformity by the main backlight lamps alone,
and the area of the transmissive display panel is lit with a second brightness uniformity
by the main backlight lamps and the auxiliary backlight lamps together, the second
brightness uniformity being greater than the first brightness uniformity. One or more
light metering sensors configured to monitor brightness at one or more points of the
transmissive display panel are provided. Brightness data corresponding to the first
brightness uniformity at the one or more points of the transmissive display panel is
measured. Brightness of the one or more auxiliary backlight lamps is adjusted based at
least in part on the measured brightness data and one or more auxiliary backlight control

components to light the transmissive display panel with the second brightness
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uniformity. The brightness of the one or more auxiliary backlight lamps in
a given area of the display is increased in response to measurement of
low brightness level relative to a target brightness level needed for
desired uniformity at the given area by the one or more light metering
sensors and decreased in response to measurement of high 5 brightness
level relative to the target brightness level at the given area by the one or

mare light tering .sensors..In another respect,.disclosed einis.a .
L0y T SPRAPEN R0, S ISR, ReR S JAC Reivg = iven rea

SPHRLREN 301082 RIS BORIONATES RUIRISAIE, o
RO TR e SR e BB i
ST ool I, SR B SIS o o

IQ% gqﬁgﬁg%@{g&tggggsg{gformity being greater than the first brightness

uniforniity. One or more light metering sensors are configured to monitor
brightness at one or more points of the transmissive display panel

correspongiRLy toe kst MHABYIASEMAIHCRIDAALEG 90 B MRSGRAShandling
of the transmissive display panel. One or more auxiliary backlight control

%95%@9,%@&%@:cgnﬁﬂg&srﬁ%&@%ﬁta@r&tM%an%%%&@mm&ngm lamps
auxiliary lights based at least in part on the measured brightness data

fronm the-ans gomasaitightonatering sensesadaiigRtiR HaNSNSEINRd one or more
display panel with the second brightness uniformity. The brightness of the

QnRiRENBeRHEHIaMBRsKight Jarapsiin sughiemeareaighthedigRlRY ISy the main
increased in response to measurement of low 5 brightness level relative

adarBetbrjghinessiere inerassios 8RpiEdpdRIOMIthal $t8mplary method, the
area of the transmissive display panel is lit with a first brightness uniformity by the
main backlight lamps alone, and the area of the transmissive display panel is lit with a
second brightness uniformity by the main backlight lamps and the auxiliary backlight
lamps together, the second brightness uniformity being greater than the first brightness
uniformity. One or more light metering sensors are configured to monitor brightness at
one or more points of the transmissive display panel corresponding to the first
brightness uniformity at the one or more points of the transmissive display panel. One
or more auxiliary backlight control components are configured to adjust brightness of
the one or more auxiliary lights based at least in part on the measured brightness data
from the one or more light metering sensors to light the transmissive display panel with

the second brightness uniformity. The brightness of the one or more auxiliary backlight

lamps in a given area of the display is increased in response to measurement of low

5
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given area by the one or more light metering sensors and decreased in
response to measurement of high brightness level relative to the target
brightness level at the given area by the one or more light metering
sensors. 5 In another respect, disclosed herein is a method of
compensating brightness uniformity of a display for an information
handling system, including: providing a transmissive display panel, one or

more backlights configured for lighting the transmissive display panel, .
BB GRS ol NrrS BUKA R BEEHORERRTS SRNgOTacdrT SERRA By ormity at he

SERE) 0t e Hr A A GREIETR A HE ARG e T Fesponse 0
PLE T b A SPLLEB D TR R SSLRBI R T4 eiven

deter{}mi&in a first briglkrl:é%tess tunjformit value based on the measured
B’ﬁ’& hES B REHE s FEs Ve %ﬁgﬁlgﬁp anel: and then increasing the

brightness uniformity of the transmissive display panel by selectably

adjusti g gqgtﬁér b{égrgé@{? Sﬁi?éé&@@doﬂﬁaﬁ MELE r%léfﬂl&%P %Bﬂ%}%tsﬁm é,’ Sori ghtness

based at least in part on'the determined first brightness uniformity vaiue.

I&?o?ﬁﬁﬁte%gfgp%ﬂl]%‘)?& SRRy i%%t‘@rﬁ]%&ﬂlﬁgé‘f%oviding a

area o s’increased In response to measurement o

by ?sﬁ%'e}tih?sép%%l t}}{&%‘i’ﬁ&ﬁé%& DN AR eeHed IRl ARSI S hting the

uniformity at eh area by one or more light metering Sensors and20

?ﬁiﬁ%ﬁ‘?ﬁ%i'&{%ﬁ’?'ﬁ%ﬁéﬂ ] %P%r@fﬂgﬁi%gﬁé@ﬁﬁgﬂ?ﬁhﬁ%ﬁ?}{ﬁéﬁred for

e target brightness level at the given area by the one or more

REISUNG SEARAS- IR-ANAMGTISSREFAISCIORRY. NRESIHS Ak IfINAUA0e display

handling system and display, including: ‘a transmissive display panel; one

Bﬁﬁ‘QpWi&agk‘l@ggfsrﬁ&g_i%ﬁg lg%li_ﬁ%fgW@%E@e[ﬁ%”ﬁi@é%ﬁwﬁgdhs%lﬁ%htness of the
panel; one or more auxiliary backlight lamps “configured for Selectably

HQRHRO RS ARSI (fag' RIRY RAARS ANBRE PR LLHIX Yhe dis lay area of the

p

transmissive display panel; then determining a first brightness uniformity value based
on the measured brightness of the transmissive display panel; and then increasing the
brightness uniformity of the transmissive display panel by selectably adjusting the
brightness of the one or more auxiliary backlight lamps based at least in part on the
determined first brightness uniformity value. The brightness of the one or more
auxiliary backlight lamps in a given area of the display is increased in response to
measurement of low brightness level relative to a target brightness level needed for
desired uniformity at the given area by one or more light metering sensors and

decreased in response to measurement of high brightness level relative to the target

brightness level at the given area by the one or more light metering sensors.

In another respect, disclosed herein is an information handling system and

display, including: a transmissive display panel; one or more backlights configured for
6
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backlight control components configured to increase a brightness
uniformity of the transmissive display panel by selectably adjusting the
brightness of the one or more 5 auxiliary backlight lamps; and one or more
light metering sensors coupled to the one or more auxiliary backlight
control components, the one or more light metering sensors being
integral components of a display device that comprises the transmissive
fispley. anel.andisino aonfidured fg.measure 3 briohiness, of

the , ..
isplay pane ab ohePor more po%rts.m]%e oneld?%oESCkhght lamps

auxiiar cklight trol compoenents are 10 configured tq increase a .
e S AR R SR L R e vt

B S e R B o PRy o e

o e e R oL, anpr mor
htness of | !

a0l e DEISASB INPGRERSRRMEREWEMER] 10LIOMBHONINESS one or

evel relative t0 a tardet brightness level ne esire rmity a

& IYR0iRL &Xﬁﬂgtﬁ%%@%ﬁgﬁ%ﬁ@ 109 eﬂf%%r%“ﬁ%ﬂ?ﬁfl%?e% sensors

In response to measurement of brightness level relative to the target

QéEQQtﬂﬁégrL?V@dl HDEQVEN, %ﬁ@%@y dBeQNG 9F (BAf fggpttﬁ@e&gﬂgﬁissive display
sensors. BRIEF DESCRIPTION THE DRAWINGS 20 Figure 1 is a

gﬁ?ﬂ&!iﬁﬁﬁ_ OUEIEAGIRSS RATanaL Y B RSO BYEANaaaLh Qv OiRIAY, panel at

evice. Figure 2 is a simplified side cross-sectional view of a conventiora

bPoHliSRIY JoflRYICEridosie 3 RimpIiRE-OVRINAaas ClaRRiS P i Mnents are

view of a LCD display device configured according to one exemplary

@&h@gf@&a% QBE?&QQS&'%?fagﬂtﬁ)é%eﬁﬂ?f@ﬂﬂ%}mgmgstransmissive display panel by

selectably adjusting the brightness of the one or more auxiliary backlight lamps based
on brightness of the transmissive display panel measured at the one or more points by
the one or more light metering sensors. The brightness of the one or more auxiliary
backlight lamps in a given area of the display is increased in response to measurement
of low brightness level relative to a target brightness level needed for desired uniformity
at the given area by the one or more light metering sensors and decreased in response to
measurement of high brightness level relative to the target brightness level at the given

area by the one or more light metering sensors.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a simplified overhead cross-sectional view of a conventional LCD

display device.

Figure 2 is a simplified side cross-sectional view of a conventional L.CD display
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5 Figure 4 is a simplified side cross-sectional view of a LCD display device

configured according to one exemplary embodiment of the disclosed

systems and methods. Figure 5 is a simplified side cross-sectional view

of a LCD display device configured according to one exemplary

embodiment of' the disclosed systems and 10 methods. Figure 6

illustrates a brightness calibration procedure according to one exemplary
er:npc%diment of the disclosed systems and methods. Figure 7 illustrates

ac‘ﬂve'display area of a display device according to one exemplary

embodiment of the disclosed systems and methods. 8 DESCRIPTION OF

ILLUSTRATIVE EMBORMME N SHEigueR 3 ilustiaiasanoveeas display device

cross-sectional view of an LCD display device 300 5 configured according

o ana.RERRGYEmRedimRent oh e disalesatrys iomeRndiRRIARHSy stems and
LCD display device 300 may be employed as, for example, an image
displsysmonitor for a desktop portable information handling system (e.g.,
desktop PC), an image display monitor for a portable information handling
system (e.g., notebook computer), a television display, an instrument
displayfigige @rasessimgppilded isisksumnesstdispay] aioraibOn otiHD bty device
10 instrument display), etc. In this exemplary embodiment, LCD display
devigeRd0dscohding toouptedtengsianfoembbidimeandiinthsystariv @20 systems and
which may be, for example, a desktop personal computer or other

aanhpdnents of a portable information handling system such as a

notebook computer that is configured with graphics/video processing
component/s 324 and auxiliary backlight control component/s 326. It will

be undErstood thattsenntibedimdatupfigast Sud Vicuxempldry Bniliselag device
that any other configuration of image display device having one or more
sendiznebaukightagate one exenulesxtenhalinentimbdhatatyadesed systems and

integrated auxiliary backlight
methods.

Figure 6 illustrates a brightness calibration procedure according to one

exemplary embodiment of the disclosed systems and methods.

Figure 7 illustrates active display area of a display device according to one

exemplary embodiment of the disclosed systems and methods.
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control components may be employed that is suitable for controlling

auxiliary backlight/s in a manner as described elsewhere herein. Still

referring to Figure 3, LCD display device 300 includes a LCD backlight

module 20 302 that is provided for lighting transmissive LCD display

panel 304. In this exemplary embodiment, transmissive display panel 304

includes diffuser layer 330, input polarizer layer 332, LCD crystal layer

334 and output polarizer layer 336 that together operate to produce an

image based on image data 322 provided by graphics/video processing

components 324 of information handling system 320. However, it will be

understood that a transmissive display 25 device may be configured with

any other configuration of transmissive display panel that is suitable for

receiving ligftErdatbnk Nt d il B IBR ATV B VR ORHAME NS received

light to displaying an image. 9 Figure 4 illustrates a front cross-sectional

view_of LCD hacklight module 302 of Figure 3. As shown in Figure 4,

noBTBHE TG S TR IBIc - SHp O Gt LouRRIgRs sice 300
cottfigtiareadispdise ddnospasedpéiationdbifitereachtbthdscdtein dighuhpipad methods.

ight I . is embadiment, multiple .

LE RS R SR e D DS, S MU Suoivor o a
degérpswiigblplatramaries bdtm Basrig it modekeorsddasnsimarm disptaignonitor for
a FRniouiationmuipe GeE kyhaskliohts 305,858 eeﬂlfisawﬁ,d 4QdUGNIER display, an
. light to light substantially the entire area of LCD display panel 304, )
ms&?ﬁﬁ%?&bﬁ%&%‘(cé&%reﬁ%"&?s%%mﬁ&éslﬁﬁﬁt}‘ﬁ%‘%feﬂﬁalé%s pkFERvitirethg vehicle
insateserAdilpistiated iMnFigureedmng 4rbcOnbacklipbDmibgiide 30dds 890s shown

rovided with a 10 reflector 308 th elps to direct lijght 310 produced b
oo Ok R RIS RO ersona
cotypetdightathedepmBoRsproviderkcticaxatinl dundimbegitere stoliths a notebook
cogﬁﬂ@lﬁly 'ﬁh@&ﬁ%@@Q%ﬁtéégﬁcnggép%ﬁg%[ﬁ%?QWﬁﬂy 98ernq auxiliary

%%e and/or configuration of one or more backlights suitable for ) _
bagld ﬁdjﬁﬁﬁ@l gct%?ﬁggi%%%igb%g,l be understood that the embodiment of Figure 3 is

exemplary only, and that any other configuration of image display device having one or more

auxiliary backlights and one or more external (non-integrated) or integrated auxiliary backlight

“control components may be employed that is suitable for controlling auxiliary backlight/s in a

manner as described elsewhere herein.

Still referring to Figure 3, LCD display device 300 includes a LCD backlight module
302 that is provided for lighting transmissive LCD display panel 304. In this exemplary
embodiment, transmissive display panel 304 includes diffuser layer 330, input polarizer layer
332, LCD crystal layer 334 and output polarizer layer 336 that together operate to produce an
image based on image data 322 provided by graphics/video processing components 324 of
information handling system 320. However, it will be understood that a transmissive display
device may be configured with any other configuration of transmissive display panel that is
suitable for receiving light from one or more backlights and for modifying the received light to

displaying an image.



10

15

20

25

panel may be employed in the practice of the disclosed systems and

methods, e.g., multiple 15 rod-shaped backlights extending at least

partially across the width of a LCD backlight module in parallel

relationship to each other with a connector on each end, etc..

Furthermore, although LCD backlight module 302 is provided in this

embodiment with CCFL backlights, other types of backlights may be

employed within a backlight module including, but not limited to, hot

cathode fluorescent lamp (HCFL), phosphorescent light source, external

electisye yistotendiftion) rEpspEEma), BrecablGRibralitishEnydue BO%ed Figure
3. StillsrefeRingdorfigrres JandidulbibrckightmediesAais ProMdsddn ccrrL

thi ' t with myltiple auxiliary lights 380 that are supported by
baﬁﬁ%ﬁr&@%gc r%}f?g%%'sp(%;n ' §§§°¥$é%%€&%ﬁa fRE" bsrMdR e migherea 316

of pigdrabeckBiB soddhdt aindliay backkgitisdidgarenatibedoed irnibellight 306 are
- bi A is e ry embodiment auxiliary light 80
BB 1%, L S S e A IO 25 0

30gerhyaekighes sodianaianularplkghts bav drbehindfteatdrsonfigured to provide

lightRstantialysthei samenlang Eﬁk@%ﬁ@r&@%@@%&i&@d@%lﬁl Lo @S Cireas of
CCFL backlights 306. As shown, auxiliary lights 380 are mounted to face

DrighiRES BN GRY HBE SIS 5 R L &5 BReklight module 302 so as to emit

light 10 360 into light pipe 316 in a manner that is reflected by reflector
308 to supplement light emitted by CCFL backlights 306 to LCD display
panet 3Bl T lelgearea 390bf LD Backight mrsad @ #rersovided with a

refcesnplagembagime iran optioal giffusesdaye st isaguaieesos toward LCD

. between iliary, baeldi 8 d CCFL backlights 306 for purposes
o & he R R he G B b Ry e Sxompiary
enjliodmireated urfalcelaVithhepg it ¢hlitie se3Emip kil bmbxddimerditbﬁﬂ%@g;a l:el_Ser shape
ané/é}‘l%rﬁaé&%m{?%%%ﬂg%@%%@%&Iﬁgﬂ@‘éﬁi%?é%#@@é&r gﬁﬁ %St?aﬂgg(i)srsr{\uft:ydisplay
problems may be worse at the edges of some display devices, .
Papriva Any aPtRE B deKightesiiftettshaidiechradimplaydeviceciiérec.g., multiple
ro@ﬁ@@@ﬁ&&@ﬁ@ﬁts@cd&ﬁﬁr@ 4 1At 101 10.45% tess)ithapth %@m%@fgm%odule
in %Iasfglllae%/re %)c/ig:r?s}u];htléséa%g)gtl aell’”ywith a connector on each end, efc.. Furthermore, although
LCD backlight module 302 is provided in this embodiment with CCFL backlights, other types
of backlights may be employed within a backlight module including, but not limited to, hot
cathode fluorescent lamp (HCFL), phosphorescent light source, external electrode light-
emitting lamp (EEFL), electro luminance (EL), LED, etc.

Still referring to Figures 3 and 4, LCD backlight module 302 is provided in this
embodiment with multiple auxiliary lights 380 that are supported by printed circuit board
(PCB) 382 disposed along the external edge of light pipe area 316 so that auxiliary backlights
380 are embedded in the light pipe area 316. In this exemplary embodiment auxiliary lights
380 are mounted to extend from the same edge of light pipe area 316 as are CCFL backlights
306, and auxiliary lights 380 are mounted in substantially the same plane relative to LCD
backlight module 302 as are CCFL backlights 306. As shown, auxiliary lights 380 are
mounted to face inward to light pipe area 316 of LCD backlight module 302 so as to emit light
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10 backlights 380 may be placed in one or more locations within a given

display device that are selected to compensate for reduced brightness

areas of the given display device, whether at the edge/s or elsewhere

within the area of the display (e.g. toward the center or interior area of the

display). Such reduced brightness areas may change over time as a given

LCD display device ages and its CCFL backlights develop dim spots.

Locations of such an area of reduced 15 brightness may he identified, for

example, based on brightness testing of different points within a given '
360y EkvRER (PE0, Nithatioatkilihy baeRRgies BeoylenAePiitionggplement light

em@fe bybackiigbigiangiereetotimernsiitp| GChin Haoklights,age.. Theseioreor 1.cD

it will be understood that. the particular configuration of auxiliary backlights. .
S i e S LRt A e
prdmidmlebebv@mpbawylembmdimgn& mmmammaﬁ@ Mnﬁmphk@ of diffusing
i SERIGRI9 N KRR ighs having.an Adlysiable gagl%f (FORGIAY e (white

point) so that the color temperature produced for Brlg tness

compensation may be adjusted to match the color temperature

char. ristics of the existin in backlights of the image. display, e.q.,

for 7000 GRa) 16300 Mg ot b e 45 P Cesrements
haymglersto Sutthaghies owtiduratin Peblpmp laeenhe riv e aiuhsbatyasfof some display

dedidddliaryhasklighis Obfigiias.aard & Qabrohtngss comrensatio rl')f-%htness may

exemplary only. Ir, this regard, 11 the layout and number of auxiliar N
be ks Y BR SoibcholPtD e BREFNBLE ERIBEaiion rideasewsliary

baeitidar chanasiesistitaaf A padiaulasdisplayodeweaiapplicatians(@ag.device that are

including shape, type and arrangement of jcular backli htcﬂamps
Sdg?neéo?/edr?ﬁ% Sgteafgb |(e:§i?8?1r arrllgl %ﬂ%sﬁﬁrﬁﬁ n%rs%éeu%i‘fg?mﬁftﬁ%)(a e e dihstyer at the

edgsy exelmplesrgivéthithbdisplay BddvideycmdiguratiothofcBitrresifiait diea of the
di g iy ] it S ice
agase il %Mgwﬂﬂgﬁﬁqgﬁ%ﬁiﬁéng& L%g%g: dded aLibes ARPASIE@IIRALy devi

ight pipe area 31 light connectors and/or may be

28] iff-HEWhebrrbhebr drvion &g spatiacktat e Hatsahyrts 8o of reduced

brig@@esENeldnted ientified, for example, based on brightness testing of different points
within a given display device (i.e., without auxiliary backlights 380), either with new CCFL
backlights and/or over time as its CCFL backlights age. Therefore, it will be understood that
the particular configuration of auxiliary backlights 380 relative to area 390 shown in Figures 3

and 4 is exemplary only.

In one exemplary embodiment, auxiliary backlights 380 may be white or 3-color light
LED lights having an adjustable color temperature (white point) so that the color temperature
produced for brightness compensation may be adjusted to match the color temperature
characteristics of the existing main backlights of the image display, e.g., for 72%, 92% or

102~4% high color gamut CCFL panels.

It will be understood that the configuration (e.g., placement and number) of auxiliary

backlights of Figures 3 and 4 for brightness compensation is exemplary only. In this regard,
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reflector 308 to provide more coverage and brightness compensation).

Figure 5 illustrates one possible configuration for a display device

configuration that 10 employs rod-shaped backlights extending across the
width of the LCD backlight module 302 in parallel relationship to each

other with a connector on each end, and having multiple auxiliary

backlights 380a embedded at one edge of light pipe area 316 to emit light
in-between each pair of CCFL backlights 306 (e.g., toward a first edge

area 390 of LCD backlight module 302?X multiple auxiliary backlights 380c

thee HKRH da aR AL SppbSts leige rkatsigaairds StEt et 15dighe brightness

coniplaetnies meashqpaisoteeklethacklights g%&@l@ dﬁ@W@idd@\ﬁ&CQﬁﬁl@Q% (e.g.,
rea 390 of LCD backlight module 302 ary backli

e bRt d RCa pos@é%n SRS t 813 Ltf@é%éfxllaﬂ%tﬁ %]reéi-\ in the

ap18i8tamdandtites ihtegitreasemtbinCd HakisgihtsimddulEo302 sopds tgemithe display
devﬁgpkgﬂ'@wﬁ&poq%&pe@% glflé:lg Eﬁx@aﬁ&m% gﬁgﬁl@i S MUY, btp gm%gﬁgg& at the

of LCD backlight module 302) as shown. Thus, a disp evice may be

OPRYfigisiEs s &wl&@mf‘amééénﬁﬁ@ thaC&Hil ﬁ@ﬁlslag}éw@rmeﬁtmﬁeae@rgé may be

pla@é@@x‘ﬂ&ﬁ%@ﬁ oha trapsmissive of |§ﬁﬁ}{eﬂa@tﬁnga@ﬂ@k@n§0@r@Qremounted in
4nter| rea |0C%’[IOHS (including aéjt acent a center area location) of a

?3‘%‘1}§m| B AT A PR A TR IR B &P D AP BALRRY hts 380 may be
mounted at any one or more locations within an interior area of a LCD

backl ht module 302 of a display device 300. 25 Referring again to
Flgu]? %f% RS BB AR O AR B o TRIc A dExismprarguration that

empinpodidrdnpedtedigios mansdingegrakight meﬂleﬂﬂglsemm&@@ht module 302 in

nfigured t onitqr htn satone or more, points hln is »
P e S e LA DS R g s

bagkbghesciiorrsBoRied similiadebatkibhpipore! 318 wompogntis-B2Geen each pair

of \high HA@MJ%%%@%@%%@FH%S?% %9%@@%9&@9@&&%‘1&@%@& 302),
m“%ﬂaff 380 (e. varglng auxiliary backlight current 352 provided to

AR kigh/as Jéeﬁ%‘is $08 apbRAfe &t Bhppiprdls cdarrol Yrhhaine sprolhbito emit
lighompenestitkataghusts righinassiphausi@ny. g, toward a second edge area 390 of

LCD backlight module 302), and multiple auxiliary backlights 380b mounted in a position
between the external edges of light pipe area 316 and in the interior area of LCD backlight
module 302 so as to emit light in-between each pair of CCFL backlights 306 (e.g., toward the
center of LCD backlight module 302) as shown. Thus, a display device may be configured
with auxiliary backlights that emit light at one or more edge area locations of a transmissive
display panel, and/or at one or more interior area locations (including adjacent a center area
location) of a transmissive display panel. In this regard, auxiliary backlights 380 may be
mounted at any one or more locations within an interior area of a LCD backlight module 302

of a display device 300.

Referring again to Figure 3, LCD display device 300 may be provided in one
exemplary embodiment with one or more integral light metering sensors 392 configured to
monitor brightness at one or more points within display device 300. As shown, measured

brightness data 350 may be provided from sensor/s 392 to auxiliary backlight control
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backlight/s 380) based on measured brightness data 350. Auxiliary
backlight control 5 components 326 may include, for example, memory
and one or more processors that are executing software and/or firmware
suitable for performing the brightness uniformity adjustments and/or
calibration procedures as described elsewhere herein. Still referring to the
embodiment of Figure 3, such a brightness adjustment may be made, for
example, by increasing brightness of an auxiliary backlight 380 in a given
area of 10 dlsg}lay device 300 in response to measurement of low

COTpRSTHE S fevBIqR 2S5 BHEBHESS Ialurrbrgvass sltarger Bragmaveiiary lights
380qvel, F}Eﬁd@@;f]@g’dd?ﬁlﬁ@@ mﬂﬂﬁ@lﬁ%ﬁﬁ%&?%Qg@fb@@&t@ﬂéﬁ)ﬁl@@ﬁﬂ?ﬂ?@% or by
Simi thodo a ed to decrea tnesso an
S0l RO B o A A  BIRBTED B Ao LA s
bactdlghe/as%é)nbmedf bighngrighthdsglevedyedgta high. brightigsy Iéueklight control
corﬁg@ltémst%%tm@&é 9@@@&54%}@6@9&9& &gddesws HRIOIMINALS that are

e given location }/a sensor 392. In this regar rlg htness

exegpinstiefivatay 6/ Riaderatsmatisly &y, PoropHgnbSs bigRspesty uniformity

adjdanEiRmhexecdted Hnuxiiaiybacklightontiohampergnt/s 326) and/or
may be made manually (e.g., by a user of information handling system

320) via input/output devices such as keyboard, mouse, and/or via

graghigaluseninisriacendd dilgie £ HusiratesQne SXempiay adjustment may be
embodiment of brightness calibration procedure 600 that ma

maden byE B CoPpBRSAIR BRGIETHRSS GhifSrAR Y &%F&H%%%é%@ dighiay area of

dlspieyldey1®go$mhea§oh§59wm¢ﬂayﬂma$ %@mgi@id58$esc5(é@th]5vv brightness
Ilbratlon edur erfo at a e ur

lev%g%i?ar%{fgroo 6 éarr % rllp nﬁ% ev e%fc e%}(ﬁﬁﬁ umgo t}?{ B’? 1ven %oaﬁon by

a sesoeAfBled) B»pﬂd&f@t@hﬂé@lamemMMawke@ Moi@mwp balﬂhtammﬂ& auxiliary

badtiRgedE £09 g}@é@%@ré@rm%weoﬂ@ev@@Bylgyrés%ﬂg%wobﬁl%%%@ahem of high

control components 326 of an information handling system 320

bﬂ%ﬁﬁ%&%&é@é}v&%&%%ﬁeﬁ.b@ﬁﬁﬁéwaa@at%otaﬁ%fmbé@wsm%sfﬁed needed for
dedinéegialfighliyeiering §8r80rés4392 apdioseapiradighiness waitedmitysbightness

auxiliary backlight cur 352 provided to ong or more auxiliar
adest% %réxayolégeoy adae ut magca{ (te 2., V[X:) J tness uni orm{‘py aggortljthm e}(/ecuted by
auxiliary backlight control component/s 326) and/or may be made manually (e.g., by a user of
information handling system 320) via input/output devices such as keyboard, mouse, and/or via

graphical user interface.

Figure 6 illustrates one exemplary embodiment of brightness calibration procedure 600
that may be employed to compensate brightness uniformity for a transmissive display device,
e.g., such as LCD display devices 300 of Figures 3-5. In this regard, calibration procedure 600
may be performed at any time during the life or operation of a LCD display device 300, e.g., at
the factory when assembled, by a customer after purchase, etc. Moreover calibration
procedure 600 may be performed automatically by auxiliary backlight control component/s 326
of an information handling system 320 (e.g., coupled to receive measured brightness data 350
from one or more integral light metering sensor/s 392 and to control brightness uniformity by

varying auxiliary backlight current 352 provided to one or more auxiliary light/s 380 or by
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13 supplying a brightness control signal), may he performed by firmware
and/or software of a separate measurement instrument configured to
receive measured display brightness data from one or more external light
metering sensors and to output brightness control information to allow a
user to manually vary auxiliary backlight brightness and/or to supply
brightness control 5 signal/s to a LCD display device to control auxiliary
backlight brightness, may be performed manually by taking one or more
manual measurements of display brlg?htness and manually varying

supplyiany VARG SORMBHEkITRY g REHEE thas 5 e mHpgpoftware of a

seﬂmaaueemmtsm eicrisesh swﬂglax’édlgweeﬁmee(ammrad cadhkatiahtness data from
On(procedure ( a?tflr S in s&gg 602, e. %00 agpgnseltgla command from

or_ more €x 5‘] dﬁ?ﬂSOI bf.lr% €3S _contr m ormatlon to
user, as par automate eI'IO Ca|l 1on, 1 response 1o

aﬂmt@maltlt@ mﬁ@mﬁésgtrwm‘ﬁérhmy hﬂ@é&]@nehmatadéfvmsmpimmxghmess control
sigRAANN eSS YN MY R6 PRINGLRIG GAlRLAIBARIQEEANBRIOCERIS 10 performed

step 604 where brightness of a LCD display device is measuréd at one or

maﬁ%‘é’ﬁb’ﬁ%ﬂé&r%‘é ﬂﬁélmr«;p@%%ég%tﬁmpé HighsyPrishgifesrd manually

varfiay BRINEBSUIBENat ARYIGHENQOIFI rﬂﬁgﬁﬁle@ BdsE b HISRI Y HeMICE3QPements,
otc (e g., 15 within a LCD backlight module using an integral light metering

sensor) or external to a LCD display device 300 (e.g., using external
handheld or mounted light metering sensor applied to the front screen

area of eV|c mples of equipment that may be
empﬁ)sy ‘f’cﬁl l’f?dég rﬁ}ﬁ?ﬁé@'@)ﬁ i‘?é‘ﬁ%zpﬁ%ﬁ%‘ée B Sretht ﬁ?‘?ﬁtéaz €g. in
rest@yncoloraanalyzers e ussing aai wfoét&a@éxﬁﬂi&@mp@edahbdﬁbn in response to
an {ﬁg}g%@ Pégsfg%%xgﬁr}rg&%% eﬁl{nﬁ);{% ev1a esC Jé%%@ rcl)els en%‘dnmty set
ploye

O|OI’VISIO yderPro) e an end-user or custom r|n
pofdngécor GriBtipmpdsedyrrdaTatessts tivatiar oY adondbafhasess pduﬁlD display

deﬂ@ylp@n@m%w@ﬁdﬂesg@%% pdIWVEVRL I HRNESBMRIArY ﬁmmdl%%%m display
e

multlple brightness points may be measured as illustrated in Figur
?Sg%%ﬁdﬂ?éﬁ%ﬁ&%v@é(rﬁé’éﬁv%%‘?éﬁ%%&? 70bdP digripragevice 300 (eg.,

w1th1n a LCD backlight module using an integral light metering sensor) or external to a LCD
display device 300 (e.g., using external handheld or mounted light metering sensor applied to
the front screen area of a LCD display device 300). Examples of equipment that may be
employed to measure brightness in step 602 include, but are not limited to, color analyzers
(e.g., using a Minolta CA210) employed under display-assembly factory conditions, or monitor
calibration tools (e.g., ColorVision SpyderPro) employed by an end-user or customer in the

home or office.

It will be understood that as few as one brightness point may be measured in step 604.
However, in one exemplary embodiment multiple brightness points may be measured as
illustrated in Figure 7. In this regard, Figure 7 shows an active display area 700 of a display
device 300 having vertical dimension denoted by “V” and horizontal dimension denoted by
“H”. Multiple brightness points 1 through 13 are shown in Figure 6, each of which represents
a point where brightness of LCD display device 300 is measured, e.g., by integral or external

light metering sensor). Examples of brightness point patterns include, but are not limited to, a
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25 device 300 having vertical dimension denoted by "V" and horizontal

dimension denoted by "H". Multiple brightness points | through 13 are

shown in Figure 6, each of which represents a point where brightness of

LCD display device 300 is measured, e.g., by integral or external light

metering sensor). Examples of brightness point patterns include, but are

not limited to, a 14 9-point brightness measurement procedure in which

brightness measurements are taken at the first 1-9 brightness points

illustrated in Figure 7, or a 13-point brightness measurement procedure in
ORI R H G SR e THE AR PAA T i &t AV A BTt PR eR S BsvRRRfR 683 faken at the
firpoints bitlpistrate gamisigurethtAlthourghumuitipte Rrighiess Reitseds Ldaakarement

O B O e o o

P HeT SUmtable DrieHAton ¢ Muttiple dispray devices thayhe ggagess” pornts
illysiehtieiing Miaitplé. pdititetght mrtigistibigtenksmifoimiyl er3 non-amifgealin a matrix

oridki%s themagtivedisniay area.afa:dizrlay davice, Afler g Q%%ﬁi‘%a% multiple

. measured at one or more points in stun 604, measured brightness
dispiay ey irfsuP B e BN A Uria Y Galfisrainbnsetarméstdbn i steifprmly or
noBQBi ol acrd§ brightness pnifosraity caliRpationesriiware tool may be
executing, for example, on auxiliary backlight control component's 326 of
information handling system 320 of Figure 3, or on any other suitable

procassehasambinationatpracessersmie3ekad PUgRteessHala MY rightness
then ba analyzed in step 608 and the brightness of one or more auxiliary

dats RN i< BB 0 N AtEER B GRtRSE PSSR R Al fatioh SmWEPe Such 2
brigiohdrasediomthecaidasive ddftightness datatof stepulibb@4r blsinglthen auxiliary
isclos ) s, the brightness uniformity,of an.ima
P s R o hi S g oo
othgsifigtally Preasssdotegymiimeliste edrhecesmsingMisesursifdmsynofaddeastathen be

anﬂ?ﬁg@ﬁh(%ﬁcqﬂ gdotaliareaLfaRlY ag&éigplﬁé(re\%@ﬁ%? %QBEHE&% %@aimge% by the

:dizsplay is measured. at multiple points such as illustrated in the

bri IS 1N SISO ARRRALSE BAGUYEY s dhtri S8 (hhrBIARY T bigness dta of step
60¥Vhitergene!’ (iadesed )yofeid dhe ineageadwlisplay dnaysbe:definey asdhemage display
sud MY ’H%%‘érggv?c%%{? eosfsl*lfgllllflg 9frr?e|1|y eeaczsc)%ggnsated using any methodology

suitable for increasing the uniformity of at least a portion of the total area of an image display.

Where brightness of a image display is measured at multiple points such as illustrated
in the exemplary embodiment of Figure 7, brightness uniformity (Sware - Pull White Soreen Pattern,) OF
the image display may be defined as the minimum measured brightness value of all measured

brightness points divided by the maximum measured brightness of all measure brightness

points for a given measurement cycle as follows:

onl®

) WHITE =

Mlmmum(L Lonz ERRR Lonx ) 1 OO((y) E 1
X
Maximum (L __,L L) ’ O

onl? on2?® **** ~onx

where: Lo, is measured luminance for each brightness measurement point 1
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brightness points divided by the maximum measured brightness of all
measure brightness points for a given measurement cycle as follows:
Minimum(Lom , L oiz , ..... L 00X ) 6WHITE - - x 100(%) Eq. (1) Maximum
(LO1t, Loiz,.... Lori ) where: Lot, is measured luminance for each
brightness measurement point 1 15 through x. [0034] For example, given
nine measured brightness points (e.g., measured in step 604 at points
'1-4 of figure 7), brightness uniformity (Swp~T) may he represented as
follows: Minimum (Lon"Lor9...... L",0) X 100(10) wilfrre - Maximum (L L L)
om, on2, thrgughet sl referring to Figure 6, brightness uniformity (S ffTE)
of an image display may be compensated by varying brightness of one or
more auxiliary backlights to maximize the brightness uniformity (S,rX)

(00341 Eog stiratisel Gy ERuBSHTST INE Fhaghe RISHE, For- eRappied By step 604 at
po¥@I YU, CHEERBLRrovidec-by.auxiliary Packlight sontrebeampongnts 346 to

one or more auxiliary backlights 380 so as to maximize the value of in
Equation 1. It will be 10 understood that the value of SWPVTR may be

maximized in this manner.regardless othhe oveLraII brightness level of a
image display such&gEL:Cﬁgﬁgy@é@wmmmqard, overall
brightness level of a imagg[@fé%lﬁi} Qnay hezset Inohe embodiment prior to
initiating step 602 of Figure 6 by varying the main backlights (e.g., CCFL

backlights 306) to meet a given user profile, user input (e.g., via

brigistiiéssfératiceys Fipvermatighthesndlinoayste v siate (€.an, ikhhatiepiapmay be

AC power mode), and/or sensed ambient operating conditions (e.g., bright
CORBAMGE! S dffioerch iR VPSS RIS SRUMIHHE6Y h@ﬂﬂr&gﬂs to maximize

thecglqg&@&?hr@@%¥g/e?§wg?gf)0{;mtycalculated using Equation 1. This may be done, for

example, by varying current provided by auxiliary backlight control components 326 to one or

more auxiliary backlights 380 so as to maximize the value of &, in Equation 1. It will be

“understood that the value of §,,,,, may be maximized in this manner regardless of the overall

brightness level of a image display such as LCD display device 300. In this regard, overall
brightness level of a image display may be set in one embodiment prior to initiating step 602 of
Figure 6 by varying the main backlights (e.g., CCFL backlights 306) to meet a given user
profile, user input (e.g., via brightness hotkeys), information handling system state (e.g.,
battery or AC power mode), and/or sensed ambient operating conditions (e.g., bright sunlight
or office conditions versus nighttime or dim indoor lighting conditions). Brightness uniformity

may then be maximized using the methodology of Figure 6 for the given overall brightness

level of the display.

As shown by optional flow path 610 in Figure 6, calibration procedure 600 of Figure 6
may optionally repeat in an iterative manner, e.g., when performed by auxiliary backlight
control components 326 of Figure 3. In this way, brightness uniformity may be continually
adjusted over time (e.g., to compensate for deteriorated brightness uniformity value over time

and/or to adjust brightness uniformity value with changing overall display brightness level).
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may then be maximized using the methodology of Figure 6 for the given
overall brightness level of the display. As shown by optional flow path 610
in Figure 6, calibration procedure 600 of Figure 6 20 may optionally
repeat in an iterative manner, e.g., when performed by auxiliary backlight
control components 326 of Figure 3. In this way, brightness uniformity
may he continually adjusted over time (e.g., to compensate for
deteriorated brightness uniformity value over time and/or to adjust
brightness uniformity value with changing overall display brightness level).

Alizg@ivenativedyoistepz ofcsaityration ptetilireuBO0 ofafFige reomeyl bace without

repRRERIPed ANGS Wiyt JEREAING f£-9" in response to user command). It
will be understood that the steps of calibration procedure 600 of Figure 6
are exemplary only, and that any other combination of additional,

alterpaive,or fEWer SIePs MaY. 208 erpRIaved ihat e SUILRIS Ok Fioure 6 are
iSp

compensating brightness uniformity of an image lay in a manner a

exlgdarihe e aedviatamerdier semiinalsorse afdidendosl BiatiMeayuiesder steps may

be Eﬁb@lﬁiﬁ&ﬁg&ﬁ@ M%b@&;&%é%dﬂ?@z&@&@gw Qﬁﬁgﬂﬁﬁw&@ﬁﬁagﬁa dis%lay in a
auxiliar acklignts be made. manu y.(e.g., a user or tecnnicCian), an
e BT A SR IBaRER bracR AP ik S L o PEBrHR Ramess ot

malgrightme gged miformily efdipedjofttiansniissivéidigplayk dentices atde mibamlly (e.g.,
byaé‘hgp Orl Qeg{ﬁpcl% 9'%‘1:’&?% I%Othp %@8%%&103%[} Sregfgrcf Io%ggeedu?g %rrllf?/r eatzlqoagﬁed to
handling system may mcluoile any Instrumentality or aggregate of
conpstefisdritalithesopefamiéto conms e retessifyvprdisplss, deragesmiher than an LCD
dispespiveidetrieve, originate, switch, store, display, manifest, detect, record,
reproduce, handle, or utilize any form of information, intelligence, or data
for business, scientific, control, 15 entertaimnent, or other purposes. For

example,apfopatiantandling sYSIEmmaY b, AeEWaLEOMRYIST Rde any

PDA, a consumer electronjc device, a. network storage device, or any

InSHIHRTSUHADRS REFSE U P MY VARGIREliRS, SHeBlepEtGATANKe, Classily, process,
trafisfieliofialiy, fﬁﬂﬂepélc&igﬂi@e, switch, store, display, manifest, detect, record, reproduce,

handle, or utilize any form of information, intelligence, or data for business, scientific, control,
entertainment, or other purposes. For example, an information handling system may be a
personal computer, a PDA, a consumer electronic device, 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 memory, one or more processing resources such as a
central processing unit (CPU) or hardware or software control logic. Additional components
of the information handling system may include one or more storage devices, one or more
communications 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 system may also include one or more buses operable to transmit communications

between the various hardware components.

While the invention may be adaptable to various modifications and alternative forms,

specific embodiments have been shown by way of example and described herein. However, it
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information handling system may include memory, one or more

processing resources such as a central processing unit (CPU) or

hardware or software control logic. Additional components 20 of the

information handling system may include one or more storage devices,

one or more communications ports for communicating with external

devices as well as various input and output (1/0) devices, such as a

keyboard, a mouse, and a video display. The information handling system

may also include one or more buses operable to transmit communications
shqysdnserntlsesipardobst Heg dwvarsicomporiantend® WHikelthéddverttiomartiplar forms

disep adaptahietonatiousmodifications and.Algmaiiye.fams SRS alternatives
embodiments have been shown by way of example and described herein.

al{ipsy VN ithe 75BN he“ORBIESEB A AT iAvetfiBRdstiothntarmadad claims.
Mbedimitettaitiepartigdas forms disclosadmBather atldesyiventionais 1@ utilized in

Vaﬁgt\{se rcc?‘rllla rpn%ggil%atioﬁ{zgf %%‘éiv%lc?e%?y ar;&%t “rQ atié//eenstioff;jl qisngoyv{tgxiget teo only those
Sspirit anoFscope of the invention as defined y the appended claims. Y

cotvrebves shieerdiffecenbaspdusoithectidelobed armethodsmnd systems
may be utilized in 5 various combinations and/or independently. Thus the
invention is not limited to only those combinations shown herein, but
rather may include other combinations. 18 Iv]CS1.LP WHAT IS CLAIMED
IS: 1. A method of compensating brightness uniformity of a display for an
information handling system, comprising: providing a transmissive display
panel and one or more main backlight lamps configured to provide light to
said transmissive display panel; providing one or more auxiliary backlight
lamps configured to supplement light provided by said main backlight
lamps to light said transmissive display
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panel; lighting an area of said transmissive display panel with said main

backlight lamps; and providing light from said auxiliary backlight lamps to
supplement light provided by said main backlight lamps to light said area

of said transmissive display panel, wherein said area of said transmissive MCSLLP
display panel is lit with a first brightness uniformity by said main backlight

lamps alone, and wherein said area of said transmissive display panel is

WHIATd SsetoxiMIiDHi®iess uniformity by said main backlight lamps and

said auxiliary backlight lamps together, said second brightness uniformity

being greater than said first brightness uniformity; providing one or more

light metenthcsenSormpendigunge tirtghtnostitanibrightyessaatisphe domaonieformation

Baori1 hsnofss igngr%g%m@sir\{e display panel; measuring brightness data
corres oﬁ/alng 16 54id ﬁlrs%'brightness uniformity at said one or more

points of said transmissive display panel; and adjusting brightness of said

one or more, auxili cklight least '
oo IR AR e et ety SMERUIT B o
control compaenefigitedithpraitlerhgkivssivbttisplaigspenéispampsaid;

second brightness uniformity, wherein the brightness of said one or more
auxiliary backlight lamps in a given area of the display is increased in

re;ponwv@mememnt@amiw&m@@@mne kam_ﬁgweé t@ﬁg}@ple_ment light
brightness ley o@?&%@&ﬁ%ﬁﬁﬁ%ﬂaﬁ? iR SAAVERA G NS display

one or more light metering sensors and decreased Iin response to
panel;

lighting an area of said transmissive display panel with said main backlight

lamps; and

providing light from said auxiliary backlight lamps to supplement light provided
by said main backlight lamps to light said area of said transmissive
display panel, wherein said area of said transmissive display panel is lit
with a first brightness uniformity by said main backlight lamps alone,
and wherein said area of said transmissive display panel is lit with a
second brightness uniformity by said main backlight lamps and said
auxiliary backlight lamps together, said second brightness uniformity

being greater than said first brightness uniformity;

providing one or more light metering sensors configured to monitor brightness at

one or more points of said transmissive display panel;

measuring brightness data corresponding to said first brightness uniformity at

said one or more points of said transmissive display panel; and

adjusting brightness of said one or more auxiliary backlight lamps based at least
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measurement of high brightness level relative to said target brightness

level at said given area by said one or more light metering sensors. 2. The

method of claim 1, wherein said transmissive display panel comprises a

liquid crystal display (LCD) panel; wherein said main backlight lamps MCSLLP
comprise cold cathode fluorescent lamps (CCFLs); and wherein said

auxiliary backlight lamps comprises light emitting diodes (LEDs). 3. The

method of claim garvbarsiidsaidsuptiabyibaeidighddempsiconeptisenatre auxiliary
least one auxiliary. hacklight positioned to emit light at one or more ed

area Iocationé) %%(}éé‘ﬁ f %[2 ﬁggﬁ}go .%%‘i%y“’g;%%‘?} S?Iévﬁre%slrr?lssgll‘ée IS%?ay panel
auxiliary backdigiht faidpecond nighatcde asi fonmayxiibeyebacktightghtness of said
positioned to emit light at one.or more interior area locatians of sai . .
transmissive S%ep%)%B%rﬁeﬁué}lgrgognaﬁelfg%%r?at‘ﬁlgrseg]f.af]ﬁ% e h%%%? display s
claim 1, furthénaeaspdising prondditignackiginepipet afcm vebnfiitiress tovel relative to
provide light to said transmissive. displ l; in.saj 0N
backlight lam Sst%er%érg)él%??nmeséf’t eevefétl%%egif?)e?rgg% %%55%%6 &slg}gg% % aﬁflpéwen area
area; and wheyein daickauwxiiers lhedkighriagpansadss axtetedriased daidesponse to
same at least gne rnal I li | I iti .
mdincont said T L sy righiness
said main badkiighttianibgizomaris®vasdabeews Nzt BRCRIRETMGHYLSOLS.
extending from said at least one external edges of said light pipe area,;

and wherein said auxiliary backlight lamps comprise at least one auxiliary
Backlightalsstbrtbodistpforh saigreanist st pe vextisphivepgecbreaiprises a

gt Pl : P Adia i igh at -
e G NPt 0t Whos o

batbiiightlieerissesmprine ddeddsivanmairhpeiriighidiampdientehaghgeht lamps
ramsald pleashang Sramat gdass of said light pipe

3. The method of claim 1, wherein said auxiliary backlight lamps comprise at least
one auxiliary backlight positioned to emit light at one or more edge area locations of
said transmissive display panel; or wherein said auxiliary backlight lamps comprise at
least one auxiliary backlight positioned to emit light at one or more interior area

locations of said transmissive display panel; or a combination thereof.

4, The method of claim 1, further comprising providing a light pipe area
configured to provide light to said transmissive display panel; wherein said main
backlight lamps extend from at least one external edge of said light pipe area; and
wherein said auxiliary backlight lamps also extend from said same at least one external

edge of said light pipe area in a position adjacent said main backlight lamps.

5. The method of claim 4, wherein said main backlight lamps comprise at least two
main backlight lamps extending from said at least one external edges of said light pipe
area; and wherein said auxiliary backlight lamps comprise at least one auxiliary

backlight also extending from said same at least one external edge of said light pipe area
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area toward an interior area of said light pipe area; and wherein said

auxiliary backlight lamps comprise at least one auxiliary backlight

disposed at a location adjacent an interior area of said transmissive

display panel and in-between said at least two main backlight lamps. 7. A MCSLLP
display for an information handling system, comprising: a transmissive

display panel and one or more main backlight lamps configured to

Rap\dgla lighttoRnasatisaidisanseissiveAikpay Rangs; and one or
more auxiliary backlight lamps configured to supplement light provided by

said main backlight lamps to light said transmissive display panel,
whereimsaid-aiea of saiehtrandrissivaidisplayHaakegis linithcadipsise at least two

brightness yniformity by said main backlight lamps alone, and wherein, . .
AP AP SRR SRR TRUPIRE) RS AP SR b bl pipe
wrRiaswilydyn Saidrivakdaasidightl g pspandeaaichdwdiliasinbackbhghtlilampscklight
ogether, said second brightness.uniformi [ reater than said fir

rSRRI Ko it hrt %ra%%rﬁg%?%géﬁin?%%ﬁgér%tc%nﬁ;?é:ﬁ ed t%%%acem an
menitdrapsigbiness atoneicrivendigheintmel sail iirdrsmissiveidlisplayst two main
gg%ig%orres onding to said first brightness uniformity at said one or more

t €88 ransmissive display panel; and one or more auxiliary
backlight control components configured to adjust brightness of said one

zr mor%%gllf?agr%rhlghts k}ag%gt%tn I%as in part on said measured

rightness ‘da (O said one of maélrehﬁ it Fﬁ%rfér?r(fén BrffcsLLID

sensors to light said transmissive display panel with said second
a transmissive display panel and one or more main backlight lamps configured

to provide light to an area of said transmissive display panel; and

one or more auxiliary backlight lamps configured to supplement light provided
by said main backlight lamps to light said transmissive display panel,
wherein said area of said transmissive display panel is lit with a first
brightness uniformity by said main backlight lamps alone, and wherein
said area of said transmissive display panel is lit with a second brightness
uniformity by said main backlight lamps and said auxiliary backlight
lamps together, said second brightness uniformity being greater than said

first brightness uniformity;

one or more light metering sensors configured to monitor brightness at one or
more points of said transmissive display panel corresponding to said first
brightness uniformity at said one or more points of said transmissive

display panel; and

one or more auxiliary backlight control components configured to adjust
brightness of said one or more auxiliary lights based at least in part on

said measured brightness data from said one or more light metering
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brightness uniformity, wherein the brightness of said one or more

auxiliary backlight lamps in a given area of the display is increased in

response to measurement of low brightness level relative to a target

brightness level needed for desired uniformity at said given area by said MCSLLP
one or more light metering sensors and decreased in response to
measurement of high brightness level relative to said target brightness

level at said givearea bygdaidgde winnaisiightdispleyinppsehnseith Saitheecond
information hgndg?ﬁ(ﬁ; system of %Iaim }71éwher in gaiqn%ransmi Siv disrplag
panel compri e %ﬁ%du&l %W(%Bﬁ?]ayrﬁf&ﬁ%epaﬁ}ﬁ; wherein 555‘,%‘ man o o
backlight lamps:tianypbisekiighd tatipode Hugrescernlamps (GGFys)s andeased in
wherein said auxiliary backlight lamps rises.light emitti iodes,

(LEDs). 9. Th{ae?ﬁ%rsr%/é lon' agﬁr P&S‘%y%%zfra‘%o Engrtr% ?sweg?gi%ei%%ég o a farget
auxiliary backligghttasspevebnyedse firldastahenafotiiany daekdighten area by said
pOSItlor_]ed_ to errlrélt (I)Ilghrtﬁg;eorhe l(a)tr rrnn%{grﬁ dgs% asroer% '88%2'8”&8 s%é'% response to
transmissive 8lsplay panel; wherein sai auxrllllary bac Ilgeht amps

comprise at leastsonaranikidrlyi pladkiightnpesitiveletdiemitlighidataogee brightness
more interior.area locations of saj MiSs} i "

combination t}%/reeg{ Sfbg V%ﬁﬁ?%%i{%@ﬁ%éﬁ#%ﬁ%ﬁ %%%gm% §7e,nsors.
further comprising a light pipe area configured to provide light to said

gansmﬁ%\/ﬁg%&%}glg) %Q?&hgfg%g?t@rﬁad? L ﬂ?%ﬁé‘&% Im&%}ﬁﬁgiye display

rom at least one external edge of said light pipe area; and wherein said

paniliarynztidight lightd atset@xtispldyoth SBIH Banvlk atewst catdesimancklight
dge, of saidk i ipe area i it] ' ' in ight : oy

%ﬂrg%ss TP Pé%q?r% orrcgdatl(grf% h%lr%) n?]%é%(gg‘t‘e gﬁa%%%h%ﬁ@a%ld auxiliary

haakiipliciaight clempisecoligbtisaitifgadiones (hBiPsbacklight lamps

extending from said at least one external edges of said light pipe area,

and wherein said auxiliary backlight lamps comprise at least one auxiliary

Backlighhalsdentetielinbpfroving aidsisamel alaémst opdierein said auxiliary backlight

lamps comprise at least one auxiliary backlight positioned to emit light at one or more
edge area locations of said transmissive display panel; wherein said auxiliary backlight
Jamps comprise at least one auxiliary backlight positioned to emit light at one or more

interior area locations of said transmissive display panel; or a combination thereof.

10.  The information handling system of claim 7, further comprising a light pipe area
configured to provide light to said transmissive display panel; wherein said main
backlight lamps extend from at least one external edge of said light pipe area; and
wherein said auxiliary backlight lights also extend from said same at least one external

edge of said light pipe area in a position adjacent said main backlight lamps.

11.  The information handling system of claim 10, wherein said main backlight
lamps comprise at least two main backlight lamps extending from said at least one
external edges of said light pipe area; and wherein said auxiliary backlight lamps
comprise at least one auxiliary backlight also extending from said same at least one

external edge of said light pipe area adjacent and in-between said at least two main

22



external edge of said light pipe area adjacent and in-between said at least

two main 22 MCSL.LP backlight lamps. 12. The information handling

system of claim 10, wherein said main backlight lamps comprise at least

two main backlight lamps extending from said at least one external edges icgp|p
of said light pipe area toward an interior area of said light pipe area; and

wherein said auxiliary backlight lamps comprise at least one auxiliary
aniqilghtlﬁl)%@osed at a location adjacent an interior area of said

transmissive display panel and in- between said at least two main

backlight lamps. 13. A method of compensating brightness uniformity of a

displayifes antirfeamatioanbanglingeysteMeladMAiSiRgicpeQyiding Main backlight

ransmissive displ anel, one o e backlights configured for l| htj
SRS 1l BB I A SUSARG: BRERIGHR o Cast one
tammace&@@klsedaﬁarls@epipblyrhg hsingr$aid itimnrmissiver mw@@w area; and
hting sai trans ISSI e(%f hayéganel with one or more main backli b Klieht
BN (A ARG AT Rtn BLiPSs SCHUPTSRdH (onSi A PRy packlie
ﬁ@lpelsai mnelatfamﬁredmms mrmmherdﬁ@ﬁayldremsﬁmd/etrdmpm;spml and in-
hen determinin f| brightness uniformity value based
gﬁte’g%l easureéaat E%%ﬁ?nes‘%%*i LZ ralgsmlsswe display panel; and then
increasing the brlghtness uniformity of said transmissive display panel by

glecta I¥na the br htness sald onge or mor XI|I bac
| ? m S%Ill’ﬁg I‘.l Ness unl O g’ % Iél ?rmatlon
amps base af 185yl sal eermlne t r|g un orm

haimmn\g/bmm,thermmgmgess of said one or more auxiliary

providing a transmissive display panel, one or more backlights configured for
lighting said transmissive display panel, and one or more auxiliary
backlight lamps configured for selectably lighting said transmissive

display panel;
lighting said transmissive display panel with one or more main backlight lamps;

then measuring a brightness of said lighted transmissive display panel at one or

more points across the display area of said transmissive display panel;

then determining a first brightness uniformity value based on said measured

brightness of said transmissive display panel; and

then increasing the brightness uniformity of said transmissive display panel by
selectably adjusting the brightness of said one or more auxiliary
backlight lamps based at least in part on said determined first brightness
uniformity value, wherein the brightness of said one or more auxiliary
backlight lamps in a given area of the display is increased in response to

measurement of low brightness level relative to a target brightness level
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backlight lamps in a given area of the display is increased in response to
measurement of low brightness level relative to a target brightness level

23 MCSL.L.P needed for desired uniformity at said given area by one or

more light metering sensors and decreased in response to measurement pMCSLLP
of high brightness level relative to said target brightness level at said

given area by said one or more light metering sensors. 14. The method of

claim 13, wheteinesadmeiied confpises measdiriighrigbinessomef saighore light

transmissive display panel at multiple points across the display area of i
said transmiégﬁ%rmgp?@sﬁ%éﬁcijéifézfﬁﬁﬁqffglgafasﬁ%’[ssri@wfﬁé@ramem of high

uniformity valygdfisaisl 1éransehigsty eodisial ayr perigt gyasteremplingstie given area
minimum measured brightness \ga e of all measured brightness points

divided by the i houn Tn@QLt e B G IStE EBP i measured brightness

points; and adjusting the brightness of said one or more auxiliary

ckligﬂielam t jeve a.second brightness uniformity value for.said .
e B TR 80 S ot b B R HTaD Bsgresring Brighiness
o EamitynealissiveS diEhynpihed f miainp1t 3y durth exccomn phiisidigpagvideagof said
said one.or more light metering sensors as integral components.of a .
TR e G SO e SO o AL BRI, Batue of sud
itenrativeliy peliftpimingielrégl dieteersaichstéipsiahimeas uriaguoei btnggseass value of
sgid transmissive displa nel. at.said one or more points using ,sali
ot P e e A SR8 s or an
wahdrahtrigicreasipgithe bnightpessgrifotmighotssiof traidsmissiverore auxiliary
RepiAPaneLS Lhe.Meinad el b (R SORRIRASB QU d i amissive
one or more external light metering sensors as external components of a
displaydevigbahiataronpribes saidfitsabis ghissive wigptay pardicand
measuring brightness of said transmissive display panel
15.  The method of claim 13, further comprising providing said one or more light
metering sensors as integral components of a display device that comprises said
transmissive display panel; and iteratively performing in real time said steps of
measuring brightness of said transmissive display panel at said one or more points using
said integral light metering sensors, determining a first brightness uniformity value, and

increasing the brightness uniformity of said transmissive display panel.

16.  The method of claim 13, further comprising providing one or more external light
metering sensors as external components of a display device that comprises said
transmissive display panel; and measuring brightness of said transmissive display panel

at said one or more points using said external light metering sensors.

17.  The method of claim 13, further comprising outputting said determined first
brightness uniformity value to a user; and increasing the brightness uniformity of said
transmissive display panel by adjusting the brightness of said one or more auxiliary

backlight lamps based on input received from said user.
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at said one or more points using said external light metering sensors. 17.

The method of claim 13, further comprising outputting said determined

first brightness uniformity value to a user; and increasing the brightness
uniformity of said transmissive display panel by adjusting the brightness MCSLLP
of said one or more auxiliary backlight lamps based on input received

from said user. 24 M 51..1= 18. An information handling system and

fisplays £oRferisidneh Biansmissendisplajpanetoaeicihgiore backlights
configured for lighting said transmissive display panel; one or more

auxiliary backlight lamps configured for selectably lighting said
transmissiverdisglay digney, mimelor more auxiliary backlight control

components configured to increase a brightness uniformity of said

transmissive display panel by selectably adjusting the brightness of said

one orgneke aioiangidadkigbhhipmps! fandehnie psanoredightsieteiipdpy panel;
sensors coupled to said one or more auxiliary backlight control

components, said one or more light metering sensors being integral
componenis ahardiapldliade Vieekhgitchmpsises 8gidedrdnssuksitabldisphyng said

panel, and beg'n config}urgd tp measyre a brightness of said transmissive
. Tansmissive lsep a Hfme . . -
display panel at one ‘or more points; wherein said one or more auxiliary

backlight control components are configured to increase a brightness

uniformity, of Saidl Iransmisse dif %yceagsl t%%rﬁﬁlﬁ%?sblé(o%ﬂjg{flléﬂgtghﬁlcrease a

brightness Of Said one o More ausi lary backlight lamps based on

brightness of beghtrassmigSivaitlispfasephirehsmissive display panel by selectably
adjusting the brightness of said one or more auxiliary backlight lamps;

and

one or more light metering sensors coupled to said one or more auxiliary
backlight control components, said one or more light metering sensors
being integral components of a display device that comprises said
transmissive display panel, and being configured to measure a brightness

of said transmissive display panel at one or more points;

wherein said one or more auxiliary backlight control components are configured
to increase a brightness uniformity of said transmissive display panel by
selectably adjusting the brightness of said one or more auxiliary
backlight lamps based on brightness of said transmissive display panel
measured at said one or more points by said one or more light metering
sensors, and wherein the brightness of said one or more auxiliary
backlight lamps in a given area of the display is increased in response to
measurement of low brightness level relative to a target brightness level
needed for desired uniformity at said given area by said one or more light
metering sensors and decreased in response to measurement of high

brightness level relative to said target brightness level at said given area
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measured at said one or more points by said one or more light metering
sensors, and wherein the brightness of said one or more auxiliary
backlight lamps in a given area of the display is increased in response to

measurement of low brightness level relative to a target brightness level MCSLLP

needed for desired uniformity at said given area by said one or more light
metering sensors and decreased in response to measurement of high

brightness Iev@} rglative to saicbtRpaehighinessdenel at said given area
25 MCSLLP by said one or more light metering sensors. 19. The method

of claim 18, wherein said one or more auxiliary backlight control
¢compomastmafieeatiiguied!) ieiativelyaandhs wahtimelinthieap®acklight control

brightness uniformity of said transmissive display panel by selectabl )

SRR e BriGHITREE ] SiOAR S B ey DAEIR mp brighiness
bagechoty righidessehsaid dranpmmispie digplely pabigl adpasurethatbsiitiness of
gag %gén 8rre o?%ngugxigfa};dbgaﬁi(g)ﬁtn]grrrleplslgr?e;[se gqlgggﬁ%%ggrgf %gid transmissive
display panel measured at said one or more points by said one or more light metering

Sensors.
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