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LIGHT EMITTING DIODE (LED) PICTURE 
ELEMENT 

PRIORITY CLAIM 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/608,383, entitled “Light Emitting 
Diode (LED) Picture Element”, ?led Jun. 27, 2003; Which 
claims priority to US. Provisional Patent Application No. 
60/428,052, entitled “Method for Creating 360 Degree 
Viewable Pixels for LED Based Large Screen Video Dis 
plays,” ?led Nov. 21, 2002; US. Provisional Patent Appli 
cation No. 60/428,577, entitled “Thin Self Contained LED 
Picture Element for Use in Large Format LoW Resolution 
Displays,” ?led Nov. 22, 2002 and US. Provisional Appli 
cation No. 60/460,86l, entitled “Light Emitting Diode 
(LED) Picture Element,” ?led Apr. 7, 2003. 

FIELD OF INVENTION 

[0002] The present invention relates to lamps, especially 
lamps Which contain light emitting diodes. 

BACKGROUND 

[0003] Existing video displays Which use light emitting 
diodes (LEDs) are currently highly restricted by vieWing 
distance. The pixels are composed of clusters of red, green 
and blue LEDs Which must be vieWed from a signi?cant 
distance if proper color homogeniZation is to take place. The 
use of clusters of LEDs also guarantees that there Will be a 
color shift When the screen is vieWed from off center. As a 
vieWer moves aWay from the center axis and off to one side 
of the video display the LEDs on that side start to eclipse the 
LEDs on the opposite side of the screen. Depending on the 
con?guration and number of LEDs this can be a signi?cant 
problem. 
[0004] Other problems With the existing video displays are 
that the screens are anyWhere from 8 to 12 inches deep With 
additional depth required for service. They cannot be easily 
recon?gured for curved Walls or other design driven modi 
?cations. They are not designed to accept shelving or 
signage or relate in any Way to any other object in an 
environment. 

[0005] Video displays manufactured using clusters of red, 
green and blue light emitting diodes (LEDs) as pixels can be 
divided into tWo categories, Modular Enclosure and Open 
Frame. Modular Enclosure screens are fabricated in hous 
ings or frames Which contain the processing, poWer distri 
bution and cable assemblies required to drive the LED 
clusters Which are either grouped on large printed circuit 
boards (PCBs) or encapsulated in a single housing. The 
fronts of these screens are covered With louvers to block 
sunlight Which diminishes the video screens apparent con 
trast. Open Frame screens are designed to alloW some 
transparency through the use of a slat system or a net system. 
In a slat system the LED clusters are on long PCBs. In the 
net system the LED clusters are mounted to a section of 
netting. None of these screen con?gurations alloWs for a 
pixel to be vieWed from 360 degrees. 

BRIEF SUMMARY 

[0006] One embodiment of the present invention com 
prises of a system consisting of a group of lamps. The lamps 
including different colored LEDs. The lamps produce light 
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by mixing light of the different colored LEDs. The lamps 
include a light guide to spread the light over a larger area. 
The system also includes a control unit adapted to use a 
video signal to control colors of the lamps. 

[0007] In one embodiment, the lamps are rectangular. The 
rectangular lamps can contain light guides Which can receive 
the light from the LEDs from the top and redirect the light 
toWard vieWing positions. The light guide can spread the 
apparent source of the light. In other embodiments, the 
lamps contain light guides that protrude outside of the base 
Which contains the LEDs. The light from the LEDs goes into 
the light guide and is re?ected outWard. 

[0008] One embodiment of the present invention is a lamp 
including a LEDs of different colors and a light guide Which 
spreads the light of the LEDs in a larger area. The lamp can 
gloW With different colored lights produced by mixing 
different colored LEDs. 

[0009] One embodiment of the present invention is a 
system including a group of lamps, the lamps including 
LEDs, the lamps including a light guide to spread the light 
over a larger area; and a control unit adapted to adjust the 
intensity of the LEDs in accordance With a video signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a diagram that illustrates a lighting 
display using the picture element lamps of one embodiment 
of the present invention. 

[0011] FIG. 2A is a functional diagram illustrating frames 
containing control units, frame poWer units and a group of 
lamps. 
[0012] FIG. 2B is a diagram illustrating a system of one 
embodiment of the present invention. 

[0013] FIG. 3 is a diagram ofa cross section of a picture 
element lamp of one embodiment of the present invention. 

[0014] FIG. 4 is a cross section ofa light of one embodi 
ment of the present invention. 

[0015] FIGS. 5A and 5B are diagrams illustrating a light 
guide of one embodiment of the present invention 

[0016] FIGS. 6A and 6B are diagrams that illustrate the 
snapping of a lamp into a frame of one embodiment of the 
present of the present invention. 

[0017] FIG. 7 is a cross section of a lamp containing a 
light guide that extends from the base. 

[0018] FIGS. 8A and 8B are diagrams that illustrate the 
lamp of FIG. 7. 

[0019] FIG. 9 is a diagram of a ?ag-based embodiment. 

DETAILED DESCRIPTION 

[0020] FIG. 1 illustrates an example of a picture element 
(pixel) lamp display Within a retail environment. The picture 
element lamps can display information from a video signal. 
In this example, the picture element lamps mix light from 
clusters of red, green and blue LEDs. The picture element 
lamps preferably include a light guide to mix the light from 
the LEDs. The light guide spreads the perceived origin of the 
light over a Wider area as Well as redirects the light to vieWer 
locations. 
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[0021] FIG. 2A illustrates an example in Which frames 
202 and 204 are used. Frames can include a control unit, 
such as control units 206 and 208. The control units can be, 
for example, a video driver. The control units receive a video 
signal over the video data bus 210 from a video processor 
212. Any type of video signal can be used. The control unit 
can select a sub-set of the pixels of the video data to drive 
the LEDs in the lamp groups 214 and 216. The sub-set of 
pixels can be determined by addresses Which are provided 
across the control bus 220 or in another manner. In one 
example, the lamp group 212 is an 8x8 grid of lamps. An 
8x8 sub-set of pixels Within the video signal can be selected 
to determine color information for the lamps. Data for more 
than one pixel in the video can be used to produce a single 
color to be displayed on a picture element lamp Within the 
lamp groups 214 and 216. The control unit can be used to 
adjust the intensity of the LEDs in accordance With a video 
signal. A monochrome embodiment can use LEDs of the 
same color to produce a single color, or “black-and-White”, 
display. 
[0022] In one embodiment, the color information from the 
video signal is converted to driving voltages for the LEDs. 
The LEDs are preferably calibrated so that the same driving 
voltage produces similar color intensities for the different 
colored LEDs. 

[0023] FIG. 2B is a diagram of one embodiment of the 
present invention. In this example, a personal computer 250 
With local monitor 252 controls a signal processor 254. The 
signal processor can provide a video signal to multiple 
panels 256. Each panel is constructed of multiple lamps 258. 

[0024] FIG. 3 illustrates a frame 300 containing a group 
of lamps 302. In the example of FIG. 3, the lamps form an 
8x8 grid. The lamp grid can be regular or unregular, With or 
Without missing pixels. 

[0025] Picture element lamps use a light guide to mix 
colors and spread the light so that the apparent source of 
light is a relatively Wide region such as, the front facing 
surface of the lamps 302. This makes it comfortable to vieW 
the lamp from a feW feet aWay. The loW resolution picture 
element lamps are thus very useful for designers and archi 
tects to incorporate into video displays in retail environ 
ments. 

[0026] In one embodiment, the pitch, the distance from the 
center of one pixel to the center of the next pixel, is no less 
than 20 millimeters. In a preferred embodiment, the pitch is 
40 mm or greater. 

[0027] In one embodiment, the pixel siZe of the lamp is 
about 20 mm or greater in Width. Since the picture element 
lamps are relatively large, the disadvantages of prior art 
systems is avoided. Such pixels element lamps are signi? 
cantly larger than What is normally use in video displays. 
Video displays focus on making the pixels as small as 
possible and the use of larger pixels is counter-intuitive. 

[0028] The use of the pixel Wall element also addresses a 
number of criteria, in addition to vieWing distance, Which 
in?uence decisions regarding the use of loW resolution video 
displays. Depth is a critical issue in any design process given 
the cost of ?oor space in any building. The Wall mounted, 
picture element can be made relatively thin. The loW reso 
lution video display can be adapted to Work With a Wide 
variety of design speci?cations While maintaining a loW 
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price point. The loW resolution video display can be easily 
integrated With other interior requirements such as shelving 
and signage. 

[0029] In one embodiment, each pixel is packaged as a 
self-contained lamp for ease of maintenance. A housing 
conceals the LEDs. 

[0030] FIG. 4 illustrates a cross section of a picture 
element lamp of one embodiment of the present invention. 
The LEDs can be mounted on a printed circuit board (PCB) 
in a strip 402 at the base of the pixel. A cable assembly can 
connect from PCB 402 to a control unit (driver board) Which 
converts incoming video information into voltage for the 
LEDs. Light from the LEDs is directed into a light guide 
404. The light guide can be constructed of a plastic, glass or 
other material. In one embodiment, the light guide 404 has 
a collimator 406 to collimate light from the LEDs. The light 
guide 404 can also use facets 408 to re?ect the light forWard 
toWard vieWing positions. The facets 408 preferably use 
total internal re?ection. In one embodiment, the light guide 
uses diffusion, such as a Fresnel grating, on the front facing 
surface 410. The back and/or sides of the housing can be 
treated With or composed of a re?ective material. Light from 
the lamp is directed forWard toWard an optional cover 412. 
The cover 412 can be a diffusion plate and/or tinted to 
improve the contrast of the color. 

[0031] FIGS. 5A and 5B illustrates a side and top vieW of 
a light guide of one embodiment of the present invention. In 
one embodiment, the lamps ?t into a frame. The frame can 
be a plastic frame that is lightWeight and easy to manufac 
ture. This plastic frame can also house a poWer supply and 
a control unit (video driver board). In one embodiment, the 
back of the housing features a cleat system Which alloWs the 
housing to be directly attached to a Wall. As shoWn in FIG. 
3, the frame can be curved or have a custom shape enhancing 
the utility of the pixel lamps. The frame can also have 
penetrations to alloW shelving or other items to be bolted 
through the loW resolution LED display and into a structural 
system. 

[0032] FIGS. 6A and 6B illustrates the connection of the 
pixel lamp housing 602 to a portion of the frame 604 of the 
current embodiment. In this example, the lamp 602 includes 
a cover 604 and housing 606. The housing 606, includes an 
extension 60611, which engages a portion of the frame 604 to 
alloW the housing to click into the frame. 

[0033] Surface Mounted LEDs can be used. Surface 
Mounted LEDs are relatively expensive but alloW for a more 
compact lamp. A separate mixing light guide may be used, 
With or Without a re?ector, in order to achieve a more 
complete homogeniZation of color. The LEDs may be 
mounted perpendicular to the light guide. Organic LEDs 
(OLEDs) may be used to create the pixel lamps. Though 
hole LEDs can also be used. The housing may be used as a 
?oor by using the bolt holes to mount a plexiglass front 
surface Which Would be supported by structural elements 
under the housing. The lamps may be removed from the 
housing and used separately With the same poWer distribu 
tion and video driver. The pixel siZe is not ?xed. Di?‘erent 
siZed pixel lamps may be used in one system. The driver 
board may have an adjustment for cable length due to 
resistive losses in the cables. Different types of materials 
may be used as light guides. A screen can be fabricated 
Without the tinted plastic front face if contrast is not a 
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priority. Slugs or plastic covers With no electronics can be 
mixed in With functioning pixels in a grid. Textured front 
faces or other coverings may be attached or hung in front of 
the pixels. A coating may be used on the front face to 
improve contrast. LED clusters at both ends can be used to 
maximiZe light output and color mixing a pixel lamp. The 
pixel lamps can be housed in a transparent plastic or glass 
sheet. The pixel lamps can be used to edge light shelving or 
to backlight signage. 

[0034] The materials for the lamp can be IP 66 or IP 68 
approved materials to alloW for the external use of the 
lamps. In one embodiment, the LEDs are grouped on the 
PCB in clusters of red, green and blue LEDs. The LEDs can 
preferably be calibrated so that a conventional video driver 
for LEDs to produce light that can be mixed Within the light 
guide With the lamps of the present invention. 

[0035] The picture element lamps can use a video signal to 
provide dynamic lighting e?fects Within a store or other 
location. The video signal can be a prestored signal from a 
storage medium, such as a DVD or computer memory. 
Altemately, the video signal can be from a camera or 
computer generated. 
[0036] Another embodiment of the present invention uses 
a light guide that extends from a base. FIG. 7 illustrates a 
cross sectional vieW of a light guide 702 including a cavity 
704. In this example, light guide 702 is bulbed. Light from 
the LEDs on PCB 706 is sent into the light guide 702. The 
light guide can include a collimator adjacent to the PCB 706. 
The light guide 702 can include facets Within the cavity. The 
lamp 700 of FIG. 7 can be arranged into groups. FIGS. 8A 
and 8B illustrates one example of a light guide for the 
picture element lamp of FIG. 7. Other possible shapes 
include globes, cubes, stars, etc. 

[0037] The light guides can be used to create large video 
displays in Which each picture element can be vieWed from 
360 degrees vertical orientation and 160 degrees horiZontal 
orientation. The pixel lamps can be placed anyWhere With no 
?xed distance betWeen the lamp and the required video 
processing. 
[0038] Existing screens have a ?xed relationship in pitch 
Which is a measurement of the distance from a pixel center 
to the next pixel center. A 10 mm screen fabricated using the 
Modular Enclosure method Will alWays be a 10 mm screen. 
The design of the bulbed pixel lamp alloWs a designer to 
change pitch in a graduated manner Within one screen While 
the screen is being installed. 

[0039] The LED cluster may be Surface Mounted Device 
(SMD). In one embodiment, a basic cluster is composed of 
at least one red, green and blue LED mounted to a PCB. A 
cable assembly from the LED cluster to a driver board 6. The 
cable assembly may or may not be IP 68 rated for outdoor 
use. A light guide assembly can include a visible element 
such as a bulb and may also include a neck and/or a 
collimating lens (not pictured). The parts in this assembly 
can be selected based on the LEDs being used. Light guides 
can be composed of optical grade PMMA/Acrylic and other 
material. A layer of light-scattering diffusion on the outside 
of the bulb Which can be applied as a coating or as a surface 
treatment. This may also include a UV coating and an 
anti-re?ective coating. 

[0040] A control unit, such as a driver board, can send line 
voltages doWn the cable assembly to the LED cluster. Light 
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from the LED cluster is channeled into the light guide 
assembly. If it is required by the type of LED used, the light 
guide Will initially be used to mix the colors of the individual 
red, green and blue LEDs. The light Will next pass into the 
visible part of the light guide, such as the bulb, Where it is 
re?ected until it strikes the outside of the bulb can be treated 
to alloW the light in the guide to escape. This makes the light 
guide gloW. 
[0041] Any number of such pixel lamps may be used in a 
system. To maximize light output and color mixing a tube 
could be used With LED clusters at both ends. The light 
guides can be irregular shapes and heights to create a video 
topography. Surface Mounted LEDs may require no mixing 
light guide and a signi?cantly smaller bulb portion. A high 
intensity White (or other color) LED can shine doWn from 
the middle to light space beloW While the video pixel makes 
the lamp gloW. This in essence becomes a pixel Within a 
pixel. 
[0042] A coating may be used to improve contrast. Alter 
nate materials may be used for the light guide such as 
polycarbonate. Any number of LED’s may be used as Well 
as di?ferent combinations of colors. Applications for a bulb 
based pixel lamps include a video ceiling, a video dividing 
Wall, a video curtain for a performance in the round and a 
WindoW decoration in an atrium. The screen can also be used 
in conjunction With a number of hard and soft translucent 
coverings. 
[0043] One embodiment of the present invention uses a 
group of relatively large pixel lamps. In one embodiment, at 
least some of the lamps being greater than or equal to 20 mm 
in pixel siZe. At least one LED can be used to produce light 
of different colors. A control unit is adapted to set the color 
of the lamps in accordance With a video signal. 

[0044] The lamps can be constructed using a light guide as 
described above. The light guide can spread the light over a 
Wider area. Light from different colored LEDs is mixed in 
the light guide. 

[0045] Altemately, an embodiment Without a light guide 
can be used. Large-siZed LEDs can be used. In one embodi 
ment, groups of LEDs or clusters of LEDs driven With the 
same signal can be used. The LED(s), LED groups or LED 
clusters can be positioned on the outside of the lamp. In this 
Way a pixel siZe of greater than 20 mm can be created. 

[0046] Organic LEDS (OLEDs) and polymer LEDs 
(PLEDs) can be used. OLEDs and PLEDs are especially 
useful for the embodiment Without a light guide. 

[0047] In addition to retail environments, the embodi 
ments of the present invention are useful for many other 
applications including concert touring, TV production, other 
architectural environments, clubs, theme parks, corporate 
events, etc. In one embodiment users can use the lamps to 
form scenic elements. 

[0048] There are many uses for the lamps in fumiture for 
use as table tops, Chinese/Japanese folding screens, counter 
tops, headboard for beds, and shelving. The lamps can be a 
substitute for traditional ceramic/mosaic tiles for example in 
shoWers, etc. 

[0049] The lamps can be used as ?oor panels and ceiling 
tiles. The lamps can cover the outside of a building or be 
used to produce doors. The lamps can also be used in traf?c 



US 2006/0139917 A1 

lights and other info display signs. The use of the lamps of 
the present invention may require feWer LED’s and be more 
compact than current tra?ic lights systems. The light guide 
can be curved or an irregular shape (octagon, mosaic tile, 
etc). The light guide can be an entire object: such as a chair, 
table top, body panel on a car. 

[0050] The frames used can be constructed of a ?exible 
material, such as rubber. This can alloW the frames to be 
connected to a curved Wall for example. The frames can be 
hinged. 

[0051] The lamps can be light from the edge to alloW the 
lamps to be placed With little or no gap betWeen the tiles. 
The tiles can have beveled edges alloWing the LEDs to shine 
in at an angle from behind. Mirrors, prisms, or other optical 
devices can be used to re?ect the light. This may make the 
system slightly deeper, but it can eliminate/minimize the 
frame around each pixel. 

[0052] In one embodiment, the light guide is mostly 
transparent When the LEDs are turned off and suitable for 
use as a WindoW. When turned on, the light guide gloWs With 
color. 

[0053] In one embodiment, a large diffuser Which covers 
multiple lamps is positioned in front of the lamps to make a 
seamless image. The diffuser can be positioned some dis 
tance from the lamps. 

[0054] In one embodiment, the circuit board and a light 
guide are placed in a metal frame and no assembly holds the 
tWo together before placing them in the frame. The frame 
and the light guides can be a single piece of molded acrylic 
or polycarbonate. The circuit boards containing the LEDs 
can be slotted in place in this block. 

[0055] In one embodiment, the light guide can include 
active and non-active areas. The non-active area Will not 
gloW as signi?cantly as the active area. An active area of the 
light guide ca be a distance from the LED source in a larger 
sheet of acrylic instead of starting right by the LED sources. 

[0056] A light guide can have variable density of re?ecting 
material. One use of a variable density of re?ecting material 
is to help maintain an even light output as light intensity falls 
off from the source. A gradient pattern can keep the apparent 
intensity constant. 

[0057] In one embodiment, a Wall can be made of vertical 
rods Where the light guides radiate from the rods in a ?xed 
or variable manner. The rods themselves can also move. 

FIG. 9 illustrates one example of such an embodiment. 

[0058] In one embodiment, a lamp is a laminated piece of 
plastic/glass Where the LEDs and the light guides are 
contained in a sandWich. All of the elements can be trans 
parent. 

[0059] Silk screening can be used to create different 
shapes and patterns on the lamps. Re?ective materials 
behind the light guide can be used to shoW different images 
When the light is off. 

[0060] The lamps can be a single or dual color version. A 
single color version can effectively produces a black-and 
White display. Information for a single or dual color version 
can be derived from a video signal. 
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[0061] The lamps can be Wirelessly connected to control 
elements using a Wireless connection such as WiFi, Blue 
tooth, etc. 

[0062] The lamps can be linked to a trigger, such as a 
doorbell. The lamps can use music to set the light function 
ality. For example, an audio signal can be used to produce 
a video signal that drives the lamps. The lamps can be linked 
to a clock to shine different colors at different times in the 
day. The lamps can have a touch sensitive surface that 
activates the lights. Interactive feedback can be used to 
trigger the lights from sensors to detect, Weight, sound, 
heat/motion, and/or ambient light levels. 

[0063] In one embodiment a video output on the last lamp 
in a sequence is used to help verify remotely that the system 
is Working. 

[0064] In one embodiment, a laminated panel is used 
Where the LEDs and the light guides are contained Within a 
sandWich of transparent panels. The transparent panels 
could be acrylic, polycarbonate of glass or any other opti 
cally appropriate material. 

[0065] In one embodiment, dichromic or other red, green 
and blue ?lters are used With White LED light sources to 
create a source of illumination for the light guide. 

[0066] The foregoing description of preferred embodi 
ments of the present invention has been provided for the 
purposes of illustration and description, it is not intended to 
be exhaustive or to limit the invention to the precise forms 
disclosed. Many modi?cations and variations Will be appar 
ent to one of ordinary skill in the relevant arts. The embodi 
ments Were chosen and described in order to best explain the 
principles of the invention and its practical application, 
thereby enabling others skilled in the art to understand the 
invention for various embodiments and With various modi 
?cations that are suited to the particular use contemplated. It 
is intended that the scope of the invention be de?ned by the 
claims and their equivalence. 

1. A display system comprising: 

a group of lamps, each lamp including different colored 
LEDs so that the lamps can gloW With different color 
light produced by mixing light of different colored 
LEDs, each lamp including a light guide using sub 
stantially total internal re?ection to spread the light 
over a larger area; and 

a control unit that drives the colors of the lamps in 
accordance With a video signal. 

2. The system of claim 1, Wherein the lamps include a 
lamp housing. 

3. The system of claim 1, Wherein the LEDs are posi 
tioned on a circuit board. 

4. The system of claim 1, Wherein the group of lamps is 
a grid of lamps. 

5. The system of claim 4, Wherein the pitch betWeen 
lamps is 20 mm or greater. 

6. The system of claim 1, Wherein the lamps includes a 
diffuser plates. 

7. The system of claim 6, Wherein the diffuser plates 
increases the contrast of the color. 

8. The system of claim 1, Wherein light from the LEDs 
goes into one end of the light guide and comes out the front 
of the light guide. 
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9. The system of claim 1, wherein the light guide includes 
a collimator. 

10. The system of claim 1, Wherein the light guide 
includes facets for re?ecting light forward. 

11. The system of claim 1, Wherein the light guide is 
rectangular. 

12. The system of claim 1, Wherein the light guide extends 
out from a base. 

13. The system of claim 1, Wherein the light guide forms 
a bulb. 

14. The system of claim 13, Wherein the bulb includes a 
center cavity. 

15. The system of claim 1, further comprising a frame to 
hold the group of lamps. 

16. The system of claim 15, further comprising an addi 
tional frame containing another group of lamps. 
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17. The system of claim 1, further comprising a Video 
processor adapted to provide the Video signal to the control 
unit. 

18. The system of claim 1, Wherein the control unit uses 
a subset of the pixels in the Video signal. 

19. The system of claim 18, Wherein the subset is deter 
mined by address information. 

20. A display system comprising: 
a group of lamps, at least some of the lamps being greater 

than or equal to 20 mm in pixel siZe and using at least 
one LED to produce light of different colors, the lamps 
including a light guide using substantially total internal 
re?ection; and 

a control unit that sets the color of the lamps in accor 
dance With a Video signal. 

* * * * * 


