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LED LIGHT ASSEMBLY AND SYSTEM 

RELATED APPLICATIONS 

0001. This application is a continuation of and claims the 
benefit under 35 U.S.C. S 120 to U.S. patent application Ser. 
No. 14/104,564 filed Dec. 12, 2013, entitled “LED LIGHT 
ASSEMBLY AND SYSTEM, issued as U.S. Pat. No. 
9,383,068 with an issue date of Jul. 5, 2016; which claims 
the benefit under U.S.C. S 119(e) to U.S. Provisional Appli 
cation Ser. No. 61/736,317 filed Dec. 12, 2012, entitled 
“LIGHT ASSEMBLY AND SYSTEM, and to U.S. Provi 
sional Application Ser. No. 61/864,256 filed Aug. 9, 2013, 
entitled “LIGHT ASSEMBLY AND SYSTEM, the content 
of each of the preceding is herein incorporated by reference 
in its entirety. 

BACKGROUND 

0002. Overhead light fixtures used in parking garages, 
office space, industrial warehouses, and the like often 
include fluorescent light bulbs or lamps, and typically 
include 3 fluorescent light bulbs. Some disadvantages of 
fluorescent lightbulbs or lamps that are used in such fixtures 
are that they are not very efficient and thus consume a lot of 
power. For example, such fluorescent light bulbs or lamps 
are not very amenable to being dimmed and when they are 
dimmed their power factor or efficiency drops down to about 
70%. In addition, fluorescent light bulbs may not provide 
enough light for certain fixture locations. Further, fluores 
cent light bulbs have an omni-directional light output pat 
tern, not directional, and thus there is inherent loss of light 
radiated in a backwards direction (upwards instead of down 
wards). Further, fluorescent lightbulbs become less efficient 
over time and use, and are not suitable for use in certain 
applications such as cold weather locations. Still further, 
fluorescent light bulbs tend to give off a large amount of 
heat, which can lead to increased air conditioning costs 
when used in high temperature locations and climates. 

SUMMARY OF INVENTION 

0003 Aspects and embodiments are directed to a replace 
ment light assembly for use in fixtures that currently use 
fluorescent light bulbs or lamps. Aspects and embodiments 
are further directed to replacement lighting systems for use 
in applications that currently use fluorescent light fixtures. In 
particular, aspects and embodiments of the light assembly 
disclosed herein can be used to replace existing 2-foot, 
4-foot, 8-foot or any length tubular fluorescent light bulbs. 
Further, aspects and embodiments of the lighting system 
systems disclosed herein can be configured to retro-fit 
existing overhead light fixtures or can be provided as new 
light fixtures. Further, aspects and embodiments of the light 
assembly and lighting systems disclosed herein can be 
configured to replace any type of fluorescent light bulb or 
lamp. Further, aspects and embodiments of the light assem 
bly and lighting system disclosed herein provide for using 
less light assemblies than fluorescent bulbs currently used in 
existing fixtures, while providing more efficient, longer-life, 
and cooler (less heat being generated) lighting. 
0004 Various aspects and embodiments of an LED based 
light assembly and lighting system are disclosed. One 
embodiment of a lighting system includes at least one light 
assembly comprising a plurality of LED chips, a controller 
and a power Supply module. The controller is configured to 
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receive an input signal and to provide an output control 
signal for controlling power to the at least one light assem 
bly. The power Supply module is configured to receive a 
standard Voltage and current signal and to provide a power 
signal to the at least one light assembly to power the at least 
one light assembly in response to the control signal. 
0005. Another embodiment of a lighting system includes 
at least one light assembly comprising a plurality of LED 
chips, a controller configured to receive an input signal and 
to provide an output control signal for controlling power to 
the at least one light assembly, and a power Supply module 
configured to receive a standard Voltage and current signal, 
to convert the standard Voltage and current signal to a DC 
Voltage signal for powering the controller and to provide a 
power signal to the at least one light assembly to power the 
at least one light assembly in response to the control signal. 
0006. The various embodiments of the lighting system 
can further comprise a multi-setting Switch that provides a 
respective Switch output signal for each setting of the Switch, 
wherein the controller is responsive to Switch output signal 
and is configured to provide the control signal to control the 
power level provided by the at least one light assembly in 
response to the setting of the multi-setting Switch. 
0007. The various embodiments of the lighting system 
can further comprise an ambient light sensor that senses an 
amount of ambient light and provides an ambient light 
sensor output signal as a function of an amount of sensed 
ambient light, wherein the controller is also responsive to the 
ambient light sensor output signal and is configured to 
provide the control signal to control the light level provided 
by the at least one light assembly in response to an amount 
of sensed ambient light. 
0008. The various embodiments of the lighting system 
can further comprise a motion sensor that senses motion and 
provides a motion sensor output signal, wherein the con 
troller is also responsive to the motion sensor output signal 
and is configured to provide the control signal to control the 
light level provided by the at least one light assembly in 
response to sensed motion. 
0009. According to aspects of the various embodiments 
of the lighting system, the at least one light assembly is sized 
and configured to be replacement for a standard fluorescent 
light bulb. 
0010. According to aspects of the various embodiments 
of the lighting system, the at least one light assembly 
comprises a circuit board housing a plurality of LED chips 
arranged in at least one row, wherein the circuit board is 
configured so as to dispose the plurality of LED chips in a 
spaced apart relationship so as to keep the LED chips below 
a maximum operating temperature. According to aspects of 
the light assembly, the circuit board is laid out so to provide 
for a high level of heat dissipation. According to aspects of 
the light assembly, the light assembly further comprises a 
base having a plurality of arms that define ridges along the 
length of the base to receive the circuit board. According to 
aspects of the light assembly, the light assembly further 
comprises further comprises at least one end cap that com 
prises two connectors that are configured and arranged to 
mate with a standard fluorescent light bulb fixture. Accord 
ing to aspects of the various embodiments of the lighting 
system, lighting system further comprises an overdraft pro 
tection circuit that limits a peak amount of current that can 
be provided between the two pins of the end cap. 
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0011. According to aspects of the various embodiments 
of the lighting system, the power Supply comprises a stable 
Voltage and current maintenance circuit that that limit the 
maximum current and Voltage to be provided to the at last 
one light assembly. 
0012. According to aspects of the various embodiments 
of the lighting system, the at least one light assembly further 
comprises a cover having ridges running along a length of 
the cover so as to disperse the light provided by the plurality 
of LED chips along a width of the cover and the light 
assembly. 
0013. According to aspects of the various embodiments 
of the lighting system, the lighting system is sized and 
arranged to be a replacement for a standard overhead fluo 
rescent light fixture. 
0014. According to aspects of the various embodiments 
of the lighting system, the lighting system comprises at least 
two light assemblies. According to aspects of the various 
embodiments of the lighting system, the lighting system 
further comprises a cover that covers that at least two light 
assemblies, wherein the cover has ridges running along a 
length of the cover so as to disperse the light provided by at 
least two light assemblies along a width of the cover and 
along a width of the lighting system. According to aspects of 
the various embodiments of the lighting system, the lighting 
system further comprises two rods that maintain the cover in 
place over the by at least two light assemblies. According to 
aspects of the various embodiments of the lighting system, 
the lighting system further comprises a reflective back 
ground having ridges to reflect the light provided by the at 
least two light assemblies. 
0015. According to aspects of the various embodiments 
of the lighting system, the lighting system further comprises 
a frame for the lighting system having a plurality of slots in 
two ends of the frame; a plurality of bracket pins, each 
shaped and arranged to be pushed through slots in the frame 
and into an end of a base of the light assembly. 
0016. According to aspects of the various embodiments 
of the lighting system, the lighting system further comprises 
a respective hanging bracket and two clips for each of the 
two ends of the frame of the lighting system that are 
constructed and arranged to allow for easy installation and 
removal of each end of the frame of the lighting system from 
a casing for the lighting system. 
0017. According to aspects of the various embodiments 
of the lighting system, the lighting system further comprises 
a plurality of clamps that maintain the cover to a base of the 
lighting system. 
0018. An LED based lighting system, comprises at least 
one light assembly comprising a plurality of LED chips; a 
controller configured to receive an input signal and to 
provide an output control signal for controlling power to the 
at least one light assembly; and a power Supply module 
configured to receive a standard Voltage and current signal, 
to convert the standard Voltage and current signal to a DC 
Voltage signal for powering the controller and to provide a 
power signal to the at least one light assembly to power the 
at least one light assembly in response to the control signal. 
0019. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a multi-setting 
Switch that provides a respective Switch output signal for 
each setting of the Switch, wherein the controller is respon 
sive to Switch output signal and is configured to provide the 
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control signal to control the power level provided by the at 
least one light assembly in response to the setting of the 
multi-setting Switch. 
0020. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a ambient light 
sensor that senses an amount of ambient light and provides 
an ambient light sensor output signal as a function of an 
amount of sensed ambient light, wherein the controller is 
also responsive to the ambient light sensor output signal and 
is configured to provide the control signal to control the light 
level provided by the at least one light assembly in response 
to an amount of sensed ambient light. 
0021. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a motion sensor 
that senses motion and provides a motion sensor output 
signal, wherein the controller is also responsive to the 
motion sensor output signal and is configured to provide the 
control signal to control the light level provided by the at 
least one light assembly in response to sensed motion. 
0022. The LED based lighting system as disclosed in any 
embodiment herein, wherein the at least one light assembly 
is sized and configured to be replacement for a standard 
fluorescent light bulb. 
0023 The LED based lighting system as disclosed in any 
embodiment herein, wherein the at least one light assembly 
comprises a circuit board housing a plurality of LED chips 
arranged in at least one row, wherein the circuit board is 
configured so as to dispose the plurality of LED chips in a 
spaced apart relationship so as to keep the LED chips below 
a maximum operating temperature. 
0024. The LED based lighting system as disclosed in any 
embodiment herein, wherein the circuit board is laid out so 
to provide for a high level of heat dissipation. 
0025. The LED based lighting system as disclosed in any 
embodiment herein, wherein the at least one light assembly 
is further comprises a base having a plurality of arms that 
define ridges along the length of the base to receive the 
circuit board. 
0026. The LED based lighting system as disclosed in any 
embodiment herein, wherein the at least one light assembly 
further comprises at least one end cap that comprises two 
connectors that are configured and arranged to mate with a 
standard fluorescent light bulb fixture. 
0027. The LED based lighting system as disclosed in any 
embodiment herein, can further include an overdraft protec 
tion circuit that limits peak amount of current that can be 
provided between the two pins of the end cap. 
0028. The LED based lighting system as disclosed in any 
embodiment herein, wherein the power Supply comprises a 
stable Voltage and current maintenance circuit that that limit 
the maximum current and Voltage to be provided to the at 
last one light assembly. The LED based lighting system as 
disclosed in any embodiment herein, wherein the at least one 
light assembly further comprises a cover having ridges 
running along a length of the cover So as to disperse the light 
provided by the plurality of LED chips along a width of the 
cover and the light assembly. 
0029. The LED based lighting system as disclosed in any 
embodiment herein, wherein the lighting system is sized and 
arranged to be a replacement for a standard overhead fluo 
rescent light fixture. 
0030 The LED based lighting system as disclosed in any 
embodiment herein, wherein the lighting system comprises 
at least two light assemblies. 
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0031. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a cover that covers 
that at least two light assemblies, wherein the cover has 
ridges running along a length of the cover so as to disperse 
the light provided by at least two light assemblies along a 
width of the cover and along a width of the lighting system. 
0032. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise two rods that 
maintain the cover in place over the by at least two light 
assemblies. 
0033. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a reflective back 
ground having ridges to reflect the light provided by the at 
least two light assemblies. 
0034. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a frame for the 
lighting system having a plurality of slots in two ends of the 
frame and a plurality of bracket pins, each bracket pin being 
shaped and arranged to be pushed through corresponding 
slots in the frame and into an end of a base of the light 
assembly. 
0035. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a respective hang 
ing bracket and two clips for each of the two ends of the 
frame of the lighting system that are constructed and 
arranged to allow for easy installation and removal of each 
end of the frame of the lighting system from a casing for the 
lighting system. 
0036. The LED based lighting system as disclosed in any 
embodiment herein, can further comprise a plurality of 
clamps that maintain the cover to a base of the lighting 
system. 
0037 Aspects and embodiments are directed to hanging 
assembly for a ceiling mounted lighting assembly. An 
embodiment of the hanging assembly includes a hanging 
bracket at least two mating clips. The hanging bracket is 
configured to be secured to a casing for housing the lighting 
assembly. The mating clips are configured to be secured to 
one end of a frame of the lighting assembly. The hanging 
bracket in combination with the at least two mating clips are 
configured to mate together to provide for easily attaching at 
least one end of the frame of the lighting assembly to the 
casing to allow for the lighting assembly to freely swivel and 
hang down from a swivel point where the at least one end of 
the frame of lighting assembly is mated with casing. 
0038 Aspects and embodiments of the hanging assembly 
include the clips of the frame mate configured to mate with 
slots in hanging bracket to easily connect and disconnect the 
clips of the frame with the hanging bracket to allow for 
easily attaching of the frame of the lighting assembly to the 
casing for the lighting assembly and to allow for the frame 
of lighting assembly to Swivel with respect to the hanging 
bracket. 
0039. Aspects and embodiments of the hanging assembly 
include the mating clips of the frame are attached to the 
frame of the lighting assembly and the hanging bracket is 
attached to the casing. 
004.0 Aspects and embodiments of the hanging assembly 
include the hanging bracket and the at least two mating clips 
being configured to provide for easy installation and wiring 
of the overall lighting assembly by providing for the lighting 
assembly to hang from the at least one end of the frame so 
that the lighting assembly need not be held while being 
wired or installed. 
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0041 Aspects and embodiments of the hanging assembly 
include the two hanging brackets secured to the casing at 
opposite ends of the casing and four mating clips, two 
mating clips secured to the frame at corresponding ends of 
the frame of the lighting assembly to allow the hanging 
bracket to easily be connected and disconnected from the 
clips at opposite ends of the frame of lighting system. 
0042 Aspects and embodiments of the hanging assembly 
includ the hanging bracket having a U-shaped channel. 
0043 Aspects and embodiments of the hanging assembly 
include one face of the hanging bracket having slots two 
slots for receiving the mating clips. 
0044 Aspects and embodiments of the hanging assembly 
include the hanging bracket having tabs providing for push 
ing the hanging bracket into mating engagement with the 
casing. 
0045 Aspects and embodiments are directed to a method 
of retrofitting a traditional ceiling mounted lighting assem 
bly comprising a casing that houses the traditional lighting 
assembly having fluorescent tubes with an LED based 
lighting assembly. Aspects and embodiments of the method 
include securing at least one hanging bracket having two 
slots to the casing; and attaching two clips secured to a frame 
of the LED based lighting assembly to respective two 
grooves of the hanging bracket so that one end of the fixture 
is Suspended by a combination of the hanging bracket and 
the two clips. 
0046 Aspects and embodiments of the method include 
removing some components of the traditional lighting 
assembly and wiring up the LED based lighting assembly 
with the LED lighting assembly suspended at one end by the 
hanging bracket and the two clips. 
0047 Aspects and embodiments of the method include 
retrofitting a traditional ceiling mounted lighting assembly 
by further securing a second hanging bracket having two 
slots to an opposite end of the casing and securing an 
opposite end of the LED based lighting assembly to the 
casing by attaching two clips secured to an opposite end of 
the frame of the LED lighting fixture to the respective two 
grooves of the second hanging bracket. 
0048 Aspects and embodiments of the method include 
securing the hanging bracket to the casing by pushing tabs 
of the hanging bracket into place in the casing. Aspects and 
embodiments of the method further include securing the 
hanging bracket to the casing with at least two screws. 
0049 Aspects and embodiments of the method include 
removing a covering grid of the traditional lighting assem 
bly, removing the floursecent tubes; removing a ballast cover 
to expose a ballast; and disconnecting the ballast from a 
ballast wire. 

0050 Aspects and embodiments of the method include 
wiring up the LED based lighting assembly to the ballast 
wire while it is suspended at one end by the combination of 
the two clips and the hanging bracket. 
0051 Aspects and embodiments of the method include 
providing the hanging bracket configured to be secured to a 
casing for housing of the traditional lighting assembly that 
is mounted to the ceiling; providing the mating clips con 
figured to be secured to one end of a frame of the lighting 
assembly so that the hanging bracket and the at least two 
mating clips are configured to mate together to provide for 
easily attaching the at least one end of the frame of the 
lighting assembly to the casing to allow for the lighting 
assembly to freely swivel and hang down from a swivel 
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point where the at least one end of the frame of lighting 
assembly is mated with casing. 
0052 Aspects and embodiments of the method include 
configuring the clips of the frame to mate with the slots in 
hanging bracket to easily connect and disconnect the clips of 
the frame with the hanging bracket to allow for easily 
attaching the frame of the LED based lighting assembly to 
the casing for the traditional lighting assembly and to allow 
for the frame of lighting assembly to swivel with respect to 
the hanging bracket. Aspects and embodiments of the 
method include attaching the mating clips to the frame of the 
LED based lighting assembly. 
0053 Aspects and embodiments of the method include 
providing the hanging bracket with a U-shaped channel. 
0054 Aspects and embodiments of the method include 
providing the hanging bracket with one face having the two 
slots for receiving the mating clips. 
0055 Aspects and embodiments of the method include 
providing the hanging bracket with tabs for pushing the 
hanging bracket into the casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0056 Various aspects of at least one embodiment are 
discussed below with reference to the accompanying figures, 
which are not intended to be drawn to scale. The figures are 
included to provide illustration and a further understanding 
of the various aspects and embodiments, and are incorpo 
rated in and constitute a part of this specification, but are not 
intended as a definition of the limits of the invention. Where 
technical features in the figures, detailed description or any 
claim are followed by references signs, the reference signs 
have been included for the sole purpose of increasing the 
intelligibility of the figures and description. In the figures, 
each identical or nearly identical component that is illus 
trated in various figures is represented by a like numeral. For 
purposes of clarity, not every component may be labeled in 
every figure. In the figures: 
0057 FIG. 1 is a schematic diagram of a lighting system 
according to the disclosure; 
0058 FIG. 2 is a top view of a lighting assembly accord 
ing to the disclosure; 
0059 FIG. 3 is a bottom view of the lighting assembly 
according to the disclosure; 
0060 FIGS. 4A-4E are mechanical drawings of the light 
ing assembly 104; 
0061 FIG. 5 illustrates a lighting fixture retrofitted with 
two lighting assemblies LED light assemblies mounted in 
the fixture; 
0062 FIG. 6 is a mechanical drawing of an end cap of the 
light assembly according to this disclosure; 
0063 FIG. 7 is a perspective view of an LED light bulb 
without its cover, according to this disclosure; 
0064 FIG. 8 illustrates a multi-layer board including a 
plurality of LED chips slid into engagement with a base, 
according to this disclosure; 
0065 FIG. 9 is a perspective view of a top of a base 
according to this disclosure; 
0066 FIG. 10 is a perspective view of a bottom of the 
base according to this disclosure; 
0067 FIG. 11 is a mechanical drawing of the base 
according to this disclosure; 
0068 FIG. 12 is a schematic diagram of on embodiment 
two LED arrays according to this disclosure; 
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0069 FIG. 13 is a rendering of the layers of the multi 
layer board according to this disclosure; 
0070 FIG. 14 is a mechanical drawing of the cover of the 
LED bulb according to this disclosure; 
(0071 FIGS. 15A-C. are a schematic view of one embodi 
ment of a power Supply according to the disclosure; 
0072 FIG. 16 is a perspective view on one embodiment 
of a power Supply module according to the disclosure; 
0073 FIG. 17 is a schematic of a rectifying and smooth 
ing circuit of the power Supply circuit according to the 
disclosure; 
0074 FIG. 18 is a schematic of a controller circuit 
according to the disclosure; 
0075 FIG. 19 is a schematic of a stable current and 
Voltage maintenance circuit according to the disclosure; 
0076 FIG. 20 illustrates an embodiment of the sensors 
mounted in an existing light fixture according to the disclo 
Sure; 
0077 FIG. 21 is a schematic diagram of sensors accord 
ing to the disclosure; 
0078 FIG. 22 is a schematic diagram of a microcon 
troller according to the disclosure; 
007.9 FIG. 23 illustrates a schematic diagram of one 
embodiment of a multi-position Switch according to the 
disclosure; 
0080 FIG. 24 illustrates a table of switch settings for the 
lighting assembly according to this disclosure; 
I0081 FIG. 25 illustrates a flow chart of current provided 
to the LEDs of the lighting assembly for the switch con 
figured with a first setting as a function of light sensed by an 
ambient light sensor; 
I0082 FIG. 26 illustrates a flow chart of current provided 
to the LEDs of the lighting assembly for the switch con 
figured with a second setting as a function of light sensed by 
an ambient light sensor, 
I0083 FIG. 27 illustrates a flow chart of current provided 
to the LEDs of the lighting assembly for the switch con 
figured with a third setting as a function of light sensed by 
an ambient light sensor, 
I0084 FIG. 28 illustrates a flow chart of current provided 
to the LEDs of the lighting assembly for the switch con 
figured with a fourth setting as a function of motion sensed 
by a motion sensor; FIG. 29 illustrates a flow chart of current 
provided to the LED's of the lighting assembly for the 
Switch configured with a fifth setting as a function of motion 
sensed by an motion sensor; and 
I0085 FIG. 30 illustrates a flow chart of current provided 
to the LEDs of the lighting assembly for the switch con 
figured with a sixth setting as a function of motion sensed by 
a motion sensor, 
I0086 FIG. 31 is a photo of a front view of a second 
embodiment of a lighting system according to this disclo 
Sure; 
I0087 FIG. 32 is a photo of an exploded view of a portion 
of the light assembly showing a portion of the two light 
assemblies, a portion of the cover, and a portion of the rods 
for holding the cover of this second embodiment; 
I0088 FIG.33 is a photo of a cover for the light assembly 
having corrugations of this second embodiment; 
0089 FIG. 34 illustrates a rear view of this second 
embodiment of the lighting system having slots in the 
reflector; 
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0090 FIG. 35 shows a photo of an exploded view of 
bracket pins inserted into a portion of the frame of the 
lighting system of this second embodiment; 
0091 FIG. 36 shows a bracket pin inserted into the end 
of the base of the lighting assembly of this second embodi 
ment, 
0092 FIG. 37 is a mechanical drawing of the bracket pin 
of this second embodiment; 
0093 FIG. 38 is mechanical drawing of a portion of the 
frame including slots for receiving the bracket pin of this 
second embodiment; 
0094 FIG. 39 is a photo of a perspective view of the 
hanging bracket of this second embodiment; 
0095 FIG. 40 is a mechanical drawing of the hanging 
bracket; 
0096 FIG. 41 illustrates a third embodiment of a lighting 
system according to this disclosure; 
0097 FIG. 42 illustrates a holding structure for holding 
sensors and for providing a conduit for coupling the sensors 
to the controller of the power supply module for this third 
embodiment; 
0098 FIG. 43 illustrates a power supply module housed 
within the lighting system on a back side of a base plate that 
secures the light assemblies of this third embodiment; 
0099 FIG. 44 is an exploded view of a front view of a 
portion of the lighting system without its cover showing a 
portion of the two light assemblies secured to the base plate 
by rounded snap brackets of this third embodiment; 
0100 FIG. 45 is a mechanical drawing of a perspective 
view, side view and bottom view of the rounded snap 
brackets for this third embodiment; and 
0101 FIG. 46 shows a perspective view, end view and 
schematic view of a connector used to connect lighting 
assembly to the power supply module of this third embodi 
ment. 

DETAILED DESCRIPTION 

0102 Aspects and embodiments are directed to a replace 
ment light assembly for use in fixtures that currently use 
fluorescent light bulbs or lamps. Aspects and embodiments 
are further directed to replacement lighting systems for use 
in applications that currently use fluorescent light fixtures. In 
particular, aspects and embodiments of the light assembly 
disclosed herein can be used to replace existing 2-foot, 
4-foot, 8-foot or any length tubular fluorescent light bulbs. 
Further, aspects and embodiments of the lighting system 
systems disclosed herein can be configured to retro-fit 
existing overhead light fixtures or can be provided as new 
light fixtures. Further, aspects and embodiments of the light 
assembly and lighting systems disclosed herein can be 
configured to replace any type of fluorescent light bulb or 
lamp. Further, aspects and embodiments of the light assem 
bly and lighting system disclosed herein provide for using 
less light assemblies than fluorescent bulbs currently used in 
existing fixtures, while providing more efficient, longer-life, 
and cooler (less heat being generated) lighting. 
0103. It is to be understood that the term light bulb and 
lamp are used interchangeably herein. It is to be appreciated 
that embodiments of the methods and apparatuses discussed 
herein are not limited in application to the details of con 
struction and the arrangement of components set forth in the 
following description or illustrated in the accompanying 
drawings. The methods and apparatuses are capable of 
implementation in other embodiments and of being prac 
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ticed or of being carried out in various ways. Examples of 
specific implementations are provided herein for illustrative 
purposes only and are not intended to be limiting. In 
particular, acts, elements and features discussed in connec 
tion with any one or more embodiments are not intended to 
be excluded from a similar role in any other embodiment. 
0104. Also, the phraseology and terminology used herein 

is for the purpose of description and should not be regarded 
as limiting. Any references to embodiments or elements or 
acts of the systems and methods herein referred to in the 
singular may also embrace embodiments including a plu 
rality of these elements, and any references in plural to any 
embodiment or element or act herein may also embrace 
embodiments including only a single element. The use 
herein of “including.” “comprising,” “having,” “contain 
ing.” “involving,” and variations thereof is meant to encom 
pass the items listed thereafter and equivalents thereof as 
well as additional items. References to “or” may be con 
Strued as inclusive so that any terms described using 'or' 
may indicate any of a single, more than one, and all of the 
described terms. Any references to front and back, left and 
right, top and bottom, upper and lower, and vertical and 
horizontal are intended for convenience of description, not 
to limit the present systems and methods or their compo 
nents to any one positional or spatial orientation. 
0105 FIG. 1 is a schematic diagram of an embodiment of 
a lighting system 100 according to the disclosure. The 
lighting system includes a power supply module 102 that 
receives an input voltage, such as for example a standard 
110-220 Volts AC or any other standard input voltage and 
current, and converts the standard input voltage and current 
to DC output voltage for powering a light assembly 104, 
ambient light and motion sensors 106, and a microcontroller 
108. The lighting system also includes a multiple position 
switch 110, which can be for example a DIP switch having 
at least 3 switches. 

0106 The power supply module 102 receives, for 
example, a 120 Volts AC input signal on input line 130 and 
converts the input voltage to two parallel output DC voltage 
signals on lines 132, 134 to power two LED bulbs or lamps 
104. The power supply module converts the input voltage 
and current to a DC voltage and current for powering the 
microcontroller 108. The power supply module can also 
include the microcontroller 108, which is configured to be 
responsive to the switch 110 settings to provide an output 
signal on lines 132, 134 that adjust the amount of light 
output by the LED light assemblies 104. The sensor circuit 
106 includes a motion sensor circuit that detects motion to 
provide for turning on the LED light assemblies 104 in 
response to the detected motion. The sensor circuit also 
includes an ambient light sensor circuit, which outputs a 
signal corresponding to an amount of detected ambient light. 
The microcontroller 108 in combination with the motion 
sensor of sensors 106 combine to provide an output signal 
that turns on the LED light assemblies 104 in response to 
motion detected by the motion sensor. In addition, the 
microcontroller 108 in combination with the ambient light 
sensor of sensors 106 combine to provide an output signal 
that adjusts the amount of light output by LED light assem 
blies 104. For example, if no ambient light is detected by the 
light sensor 144, then the light assemblies can provide a 
maximum light output. Alternatively, if a Sufficient amount 
of ambient light is detected, such as may occur in daylight, 
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then LED light assemblies can be controlled, for example to 
only provide half of the light capacity of the LED lightbulbs 
or lamps. 
0107 FIG. 2 is a photo of a top view of a portion of one 
embodiment of the lighting assembly 104 according to the 
disclosure. The lighting assembly 104 includes a cover 116 
and an end cap 112 that mates the lighting assembly 104 to 
existing lighting fixtures for fluorescent light bulbs. FIG. 3 
is a photo of a bottom view of one embodiment the lighting 
assembly 104 according to the disclosure. The lighting 
assembly includes a base 118. FIGS. 4A-4E are a mechani 
cal drawings of the lighting assembly 104 including top 
view 4A, side view 4B, bottom view 4C of the lighting 
assembly 104, and FIGS. 4D and 4E are end views of an end 
cap 112. 
0108. As noted above, the lighting assembly 104 can be 
used as a replacement lighting assembly in existing fixtures 
that use fluorescent light bulbs. Alternatively, as will be 
detailed with respect to some embodiments of the disclo 
Sure, the lighting system and lighting assemblies can be 
provided as a completely new fixture that can, for example, 
replace an existing lighting fixture or to retrofit an existing 
lighting fixture. FIG. 5 illustrates an existing lighting fixture 
114 typically used with fluorescent light bulbs that has been 
retrofitted with two lighting assemblies 104 (herein also 
called LED lightbulbs or lamps) mounted in the fixture 114. 
Although not seen in the photo, the lighting fixture has also 
been retrofitted to include the power supply module (not 
shown) so as to power the lighting assemblies 104. It is to 
be appreciated that lighting fixture 114 can also optionally 
be retrofitted with the multi-setting switch 110 and the 
sensor 106. The lighting assemblies 104 can be used to 
replace existing 2-foot, 4-foot. 8-foot or any other length 
tubular fluorescent light bulbs and are configured to mate 
with existing light fixture 114 connections for fluorescent 
light bulbs through end caps 112, and in at least one 
embodiment disclosed herein, to be powered through one 
end cap, as will be discussed herein. FIG. 6 is a mechanical 
drawing of one embodiment of the end cap 112. Thus, an 
existing light fixture 114 can be retrofitted with al east the 
power supply module 102 and the light assemblies 104 can 
be plugged into standard fluorescent lightbulb sockets (now 
powered by power supply module 102) so as to convert a 
fluorescent light bulb fixture to an LED lighting system 
according to this disclosure. 
0109 FIG. 7 is a photo of perspective view of an LED 
light assembly 104 without one of its end caps 112 and 
without its cover 116. The LED light assembly 104 includes 
the base 118 and a multi-layer circuit board 120 that holds 
a plurality of LED chips 122. FIG. 8 is a photo of a top view 
of the multi-layer circuit board 120 including the plurality of 
LED chips 122, which can be slid into engagement with the 
base 118 along the direction of the arrows 123. FIG. 9 is a 
photo of a perspective view of the base 118. FIG. 10 is a 
photo of a perspective view of a bottom of the base 118. And 
FIG. 11 is a mechanical drawing of the base 118. As can be 
seen in FIGS. 9-11, the base 118 includes arms 119 config 
ured to receive the multilayer circuit board 120, which can 
be slid into engagement with the base 118 starting at the end 
of the base 118. 
0110 Referring again to FIG. 7, the multi-layer board 
120 includes a plurality of LED chips 122. In the illustrated 
embodiment there are two parallel traces of LED chips 122 
spaced apart along a length of the board so that there are two 
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rows of LED chips that make up a 2-foot long section of the 
multi-layer circuit board. According to one embodiment, 
each row of LED chips that make up the 2 foot long 
multi-layer circuit board can include 25 LED chips. These 2 
foot long multi-layer boards can be combined in series 
within varying length bases to make up LED light assem 
blies that are 2-foot long, 4-foot long, 8-foot long or any 
multiple of 2-feet, along with respective 2-foot long, 4-foot 
long and 8-foot long or any multiple of 2-feet long bases 118 
and covers 116, to yield 2-foot long, 4-foot long, 8-foot long 
or any multiple of 2-feet long LED light assemblies. It is also 
to be appreciated that the multi-layer boards, bases, and 
covers can be any length to provide any length lighting 
assemblies. 

0111 FIG. 12 is a schematic diagram of one embodiment 
of two LED arrays 124, 126 including a plurality of LED 
chips 122 that are housed by a multi-layer circuit board 120. 
It is to be appreciated that each LED chip 122 includes a 
plurality of LED devices. It is also to be appreciated that 
each trace can include any number of LED chips 122 and 5 
LED chips 122 are illustrated for exemplary purposes only. 
FIG. 13 is a CAD/CAM rendering of a plurality of layers 
128 of the multi-layer board circuit 120. It can be seen from 
the photo of FIGS. 7 and from the multi-layer circuit board 
layout of FIG. 13 that the LED chips 122 are spaced apart 
along the length of the multi-layer circuit board 120. 
According to aspects of this embodiment of the light assem 
bly 104, the spacing of the LED chips 122 and the layout of 
the multiple layers of the multi-layer circuit board 128 have 
been configured to maximize the amount of conductors on 
the layers of the board for dissipating heat, so that the LED 
chips 122 remain cool during operation. In particular, in one 
embodiment, it is desirable to keep the LED chips below a 
temperature of no more than 42 degrees C. With this 
arrangement of the multi-layer board and spacing of the 
LED chips 122, it has been tested and verified that the LED 
chips are running at or below a temperature of 41.6 degrees 
C. As a result of the spacing of the LED chips and the layout 
of the multi-layer circuit board, it has been tested and 
verified that the Luminous Efficiency of the LED light 
assembly 104 is at least 105 LM/Watt. Contrast this with 
other LED lightbulbs or lamps in the state of the art that run 
at much higher temperatures and that have a much lower 
Luminous Efficiency. Because the LED light assembly of the 
disclosure runs below a temperature of 41.6 degrees C., it as 
an advantage that the light assembly of the disclosure has a 
much longer lifetime (lasts a lot longer) than LED bulbs or 
lamps that run at a higher temperatures. In particular, the 
applicants have designed the LED light assembly 104 to take 
advantage of the natural properties of LED chips 122 that 
run below a temperature of 41.6 degrees C. or lower. 
Another advantage of the LED light assembly 104 according 
to this disclosure is that the assembly is configured to take 
advantage of the fact that the LED chips 122 provide a 
directed light output (they are not omni-directional) and thus 
the LED lightbulbs or lamps have a highly directional light 
output of at least 105 LM/Watt. Still another advantage of 
the LED light assembly 104 according to the disclosure is 
that the LED light assembly does get hot, even after pro 
longed use, they remain cool to the touch. This also saves on 
energy as the light assemblies 104 do not radiate heat, and 
thus there are reduced air conditioning costs when using the 
LED light assemblies and the lighting systems in air con 
ditioned locations and climates. 
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0112 FIG. 14 is a mechanical drawing of the cover 116 
of the LED light assembly 104 (see FIG. 2 for a perspective 
view of the cover). FIG. 33 illustrates another embodiment 
of the cover 116 that covers the individual light assemblies 
104. The cover illustrated in FIG. 2 is white and is to some 
degree translucent and to some degree opaque to light 
emitted by the plurality of LED chips 122 of the parallel 
LED arrays 124, 126. However, it is also to be appreciated 
that the cover can also be clear as illustrated in FIG. 33, 
translucent, or colored. It is also to be appreciated that the 
cover 116 can be provided with corrugations along the 
length of the cover as illustrated in FIG. 33 that result in 
disbursement of light from the light assemblies 104 along 
the width of the light assembly and cover (as shown in FIG. 
33). 
0113. As noted above, the lighting assembly 100 includes 
a power Supply 102, which is configured in combination 
with the LED light assemblies 104 to retro-fit or replace 
existing overhead light fixtures 114 so that the LED light 
assemblies 104 can be used in the existing overhead light 
fixtures 114 or in various embodiments of the lighting 
system disclosed herein. FIG. 15 is a schematic view and 
FIG. 16 is a photo of a perspective of one embodiment of a 
power Supply module according to the disclosure. The 
power Supply module comprises various Sub-circuits includ 
ing an over current, rectifying and Smoothing circuit 136, a 
micro-controller circuit 138, a stable current and voltage 
maintenance circuit 140, and a controller circuit 108, that 
will be further discussed herein. As can be seen from the 
simplified schematic diagram on the top of the power Supply 
module of FIG. 16, the power supply module receives a 
standard 120 Volts AC input signal on input line 130 and 
converts the standard input Voltage and current to two 
parallel output DC voltage signals on lines 132, 134 to 
power two LED light assemblies 104. 
0114 Referring to FIG. 17, the power supply module 102 
includes a fuse protection circuit 136 that limits an overflow 
of current to the power Supply, for example on initial 
connection of a 120 volt AC signal to the light assembly 104. 
In particular, the fuse limits peak current to the power Supply 
when the AC signal is initially connected and maintains an 
instantaneous short-circuit due to an over current situation. 
It protects against possible fire or damage to parts by 
preventing an inflow of over current. The fuse protection 
circuit 136 also includes a rectifying and Smoothing circuit. 
The rectifying and Smoothing circuit rectifies Smoothes and 
filters the 120-240 VAC input signal to provide a rectified 
DC signal and to eliminate any high frequency noise. In 
particular LF1, C2, LI2 are a conduction noise filter that 
eliminates high frequency noise generated from the AC 
input signal. D1 rectifies the input AC signal and converts 
the rectified signal to DC. The power supply 102 also 
includes an RDC snubber circuit, which limits the peak 
voltage provided to the drain of the MOSFET, as known to 
those of skill in the art, for example when the controller is 
switched off. 

0115 Referring to FIG. 18, the power supply module 
includes the microcontroller circuit 138. The micro-control 
ler circuit 138 includes a controller chip 139 that receives 
input signals and controls a duty width of signals provided 
at an output and in combination with the FET Q1 to limit the 
maximum output current provided by the power Supply 
module 102. The power supply module also includes a 
secondary rectification circuit that rectifies through diode D5 
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high frequency power generated from Switching the IC 
controller 139 and smoothes this energy to a DC signal with 
capacitor C16. Further, the power supply also includes an 
output voltage maintenance circuit that maintains 24 Volts 
through the Zener Diode ZD1 and controls the current at the 
photodiode PC1 to maintain a stable output voltage. 
0116. The power supply also includes a stable current and 
voltage maintenance circuit 140, which is illustrated in FIG. 
19. The stable current and voltage maintenance circuit 
divides the output signal from the controller circuit 108 and 
Smoothing circuit 136 into master and slave signals with 
stable currents that limit the maximum current and Voltage 
to be provided to the LED light bulbs or lamps 104. The 
constant current control provides a constant current to each 
LED chip 122 of the LED lightbulb 104. In particular, even 
if one of the LED chips fails (for any reason), the constant 
current control circuit maintain a constant current to the 
other LED chips in the array (the current doesn't increase), 
so that the LED chips are operating at an ideal constant 
current and Voltage. One advantage of this circuit is that 
even if one or more LED chips in the array of chips fails, 
such failure will not result in acceleration of the failure of 
the remaining LED chips. Thus, the LED array of chips will 
have a lifetime of the individual LED chips and a longer 
lifetime than prior art LED devices that do not have such 
constant current and Voltage control. 
0117 FIG. 20 illustrates an embodiment of the sensors 
106 that can optionally be provided as part of the lighting 
system 100 (see schematic diagram of FIG. 1) and that can 
be mounted in an existing light fixture 114 (See also FIG. 6 
for a view of the sensors 106 mounted in the light fixture 
114). FIG. 21 is a schematic diagram of the sensors circuits 
that can be used with the sensors 106. The sensor circuit 
includes a motion sensor circuit 144 that detects motion to 
provide for turning on the LED light bulbs or lamps 104 in 
response to the detected motion. The sensor circuit also 
includes an ambient light sensor circuit 142, which outputs 
a signal corresponding to an amount of detected ambient 
light. FIG. 22 is a schematic diagram of the microcontroller 
circuit 108 (See FIG. 1). The microcontroller circuit 108 in 
combination with the motion sensor 142 of sensors 106, 
combine to provide an output signal that turns on the LED 
light bulbs or lamps 104 in response to motion detected by 
the motion sensor. In addition, the microcontroller 108 in 
combination with the light sensor 142 of sensors 106, 
combine to provide an output signal that adjusts the amount 
of light output by LED light bulbs or lamps 104. For 
example, if no ambient light is detected by the light sensor 
142, then the light bulbs or lamps can provide a maximum 
light output. Alternatively, if a sufficient amount of ambient 
light is detected, such as may occur in daylight, then LED 
light bulbs or lamps can be controlled, for example to only 
provide half of the light capacity of the LED light bulbs or 
lamps. It is to be appreciated that the controller can be 
configured to control the amount of light to be output by the 
LED lightbulbs or lamps to a desired level and as a function 
of the amount of ambient light detected. One advantage of 
this aspect of the lighting system 100 of the disclosure is that 
the amount of power consumed by the lighting system can 
be reduced in response to an amount of ambient light, thus 
providing for energy savings (reduced power consumption) 
as a function of ambient light conditions. 
0118. It is to be noted that the LED light assemblies 104 
according to this disclosure provide a lot more light than is 
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typical for fluorescent light bulbs or lamps that they are 
intended to replace. In particular, it has been measured and 
tested that an existing fixture 114 retrofitted with 2 LED 
assemblies 104 according to this disclosure provides a lot 
more light than the same fixture having 3 fluorescent bulbs. 
Thus it may be desirable depending on the location of the 
existing fixture 114 to be retrofitted or a new lighting fixture 
comprising the lighting system of this disclosure to dim the 
maximum amount of light provided by the fixture provided 
with the LED light assemblies 104. FIG. 23 illustrates a 
schematic diagram of one embodiment of the multi-position 
switch 110 (See FIG. 1). Referring to FIG. 1, the power 
supply module 102 and the microcontroller 108 in combi 
nation with the multi-position switch 110 combine to pro 
vide an output signal that adjusts the amount of light output 
by each of the LED light assemblies 104. For example, an 
existing fixture 114 as illustrated in FIG. 5 retrofitted with 2 
LED light assemblies 104 and the lighting system 100 
including the multi-position switch 110, can be set at the 
time of retrofitting and installing the fixture to a maximum 
light output that is appropriate for the fixture location and 
that can be less than 100% capacity of the two LED light 
assemblies 104. Thus another advantage of this aspect of the 
lighting system of the disclosure is that the amount of power 
consumed by the lighting system can be reduced depending 
on the fixture location, thus providing for energy savings 
(reduced power consumption) as a function of fixture loca 
tion and an amount of light needed. 
0119 For example, referring to FIG. 24, there is illus 
trated one embodiment a table of a maximum output current 
provided by the controller circuit 108 and the power supply 
module 102 to the LED light assembly 104 in response to 
the, output signal from the multi-position Switch 110, having 
3 switches (SW3, SW2, SW1). The switch setting provides 
for operating the assembly in various modes. For example, 
referring to row 2710, for a switch setting of 001 (SW3, 
SW2, SW1), the assembly is configured to sense ambient 
light conditions with sensor 106 (see FIG. 1) and ambient 
light sensor circuit 142, and provide a maximum output 
current of 550 mAmps; referring to row 2712, for a switch 
setting (SW3, SW2, SW1) of 010, the assembly is config 
ured to sense ambient light conditions with sensors 106 (see 
FIG. 1) and ambient light sensor circuit 142, and provide a 
maximum output current of 500 mAmps; referring to row 
2714, for a switch setting of 100 (SW3, SW2, SW1), the 
assembly is configured to sense ambient light conditions 
with sensors 106 (see FIG. 1) and ambient light sensor 
circuit 142, and provide a maximum output current of 450 
mAmps. For each of these switch settings (SW3. SW2. 
SW1), the microcontroller 108 and power supply 102 are 
configured to provide an output current to the LED light 
assembly that is stepped over a voltage range from the 
maximum current value configured by the Switch to a 
minimum current value (for example 250 mAmps) as a 
function of a sensed amount of ambient light sensed by the 
sensors 106 and ambient light sensor circuit 142 of the 
environment that the lighting system 100. 
0120 For example, referring to FIG. 25, for the switch 
configured with a 001 (SW3, SW2, SW1) setting (2810), the 
maximum output current provided by the controller 108 and 
power supply module 102 is 550 mAmps (2812) with a 
sensed voltage CDS (See also FIG. 23) from an ambient 
light sensor of <1.46 V (2814), which corresponds to a 
minimum amount of ambient light. With a sensed Voltage 
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CDS from an ambient light sensor of 1.46V<CDS<1.7V 
(2816), which corresponds to more ambient light, the maxi 
mum output current provided by the controller 108 and 
power supply module 102 is stepped down to 525 mAmps 
(2818), which provides less light by the LED light assembly 
104 and less power consumption. Further, with a sensed 
voltage CDS from an ambient light sensor of 1.7V-CDS<1. 
95V (2820), which corresponds to even more ambient light, 
the maximum output current provided by the power Supply 
102 is stepped down further to 510 mAmps (2822), which 
provides even less light by the LED lamp and even less 
power consumption. The controller 108 is configured with 
this process of stepping down the maximum output current 
provided by the power supply module 102 as function of the 
sensed voltage CDS from an ambient light sensor, and has 
a total of 9 steps all the way up to a sensed voltage CDS from 
an ambient light sensor of >3.173V (2824), which corre 
sponds to a maximum amount of ambient light and a 
minimum amount of output current provided by the power 
supply 102 of 250 mAmps (2826), which provides minimum 
light by the LED lamp for maximum ambient light condi 
tions. 

I0121 Another embodiment is illustrated with respect to 
FIG. 26 for the switch configured with a switch (SW3, SW2. 
SW1) setting of 010 (2910). For this setting of the switch, 
the maximum output current provided by the power Supply 
102 is 500 mAmps (2912) with a sensed voltage CDS (See 
also FIG. 23) from an ambient light sensor of <2.197 Volts 
(2914), which corresponds to a minimum amount of ambient 
light for this switch setting. With a sensed voltage CDS from 
an ambient light sensor of 2.197V<CDS<2.44V (2916), 
which corresponds to more ambient light, the maximum 
output current provided by the power supply 102 is stepped 
down to 475 mAmps (2918), which provides less light by 
the LED lamp and less power consumption. Further, with a 
sensed voltage CDS from an ambient light sensor of 
2.44V<CDS<2.685V (2920), which corresponds to even 
more ambient light, the maximum output current provided 
by the power supply 102 is stepped down further to 450 
mAmps (2922), which provides even less light by the LED 
lamp and even less power consumption. The controller 108 
is configured with this process of stepping down the maxi 
mum output current provided by the power Supply module 
102 as function of the sensed voltage CDS from an ambient 
light sensor and has a total of 6 steps all the way up to a 
sensed voltage CDS from an ambient light sensor of 
>3.173V (2924), which corresponds to a maximum amount 
of ambient light and a minimum amount of output current 
provided by the power supply 102 of 250 mAmps (2926), 
which provides minimum light by the LED light assembly 
104 for maximum ambient light conditions. 
I0122) Another embodiment is illustrated with respect to 
FIG. 27 for the switch configured with a switch (SW3, SW2. 
SW1) setting of 100 (3010). For this setting of the switch, 
the maximum output current provided by the controller 108 
and power supply 102 is 450 mAmps (3012) with a sensed 
voltage CDS (See also FIG. 23) from an ambient light sensor 
of <2.685 Volts (3.014), which corresponds to a minimum 
amount of ambient light for this switch setting. With a 
sensed voltage CDS from an ambient light sensor of 
2.685V<CDS<2.929V (3016), which corresponds to more 
ambient light, the maximum output current provided by the 
power supply 102 is stepped down to 375 mAmps (3018), 
which provides less light by the LED light assembly 104 and 



US 2016/0312962 A1 

less power consumption. The controller 108 is configured 
with this process of stepping down the maximum output 
current provided by the power supply module 102 as func 
tion of the sensed voltage CDS from an ambient light sensor, 
and has a total of 4 steps all the way up to a sensed Voltage 
CDS from an ambient light sensor of >3.173V (3020), which 
corresponds to a maximum amount of ambient light and a 
minimum amount of output current provided by the power 
supply 102 of 250 Amps (3022), which provides minimum 
light by the LED lamp for maximum ambient light condi 
tions. 

0123 Referring again to FIG. 24, there are also illustrated 
settings for the switch 110 that configure the controller 108 
of the lighting system 100 to operate in a motion detection 
mode and to provide a corresponding maximum output 
current provided by the power supply module 102 to the 
LED light assembly 104 as a function of the switch 110 
settings. The switch setting and controller 108 provides for 
operating the light assembly 104 in various brightness and 
power consumption modes based on motion detection. For 
example, referring to row 2716 as will be explained in 
further detail below, for a switch setting (SW3, SW2, SW1) 
of 011, the assembly is configured to sense motion with 
sensors 106 (see FIG. 1) and provide a maximum output 
current of 550 mAmps; referring to row 2718, for a switch 
setting (SW3, SW2, SW1) of 110, the assembly is config 
ured to sense motion with sensors 106 (see FIG. 1) and 
provide a maximum output current provided is 500 mAmps; 
referring to row 2720, for a switch setting (SW3, SW2. 
SW1) of 101, the assembly is configured to sense motion 
with sensors 106 (see FIG. 1) and provide a maximum 
output current of 450 mAmps. For each of these switch 110 
settings, the microcontroller 108 and power supply 102 are 
configured to provide a maximum output current to the LED 
lamp as a function of sensed motion. 
0.124 For example, referring to FIG. 28, for the switch 
configured with a 011 (SW3, SW2, SW1) setting (3110), the 
maximum output current provided by the power supply 102 
is 550 mAmps (3112) in response to sensed motion (3114 
YES) with sensors 106 (see FIG. 1) and motion sensor 
circuit 144, and otherwise a minimum output current of 250 
mAmps is provided (3116) by the power supply module 102 
in response to no sensed motion (3114 NO) with sensors 106 
and motion sensor circuit 144. Referring to FIG. 29, for the 
switch configured with a 101 (SW3, SW2. SW1) setting 
(3210), the maximum output current provided by the power 
supply module 102 is 450 mAmps (3212) in response to 
sensed motion (3214 YES) with sensors 106 and motion 
sensor circuit 144 (see FIG. 1) and otherwise a minimum 
output current of 250 mAmps is provided (3216) by the 
power Supply module 102 in response to no sensed motion 
(3214 NO) with sensors 106 and motion sensor circuit 144. 
Similarly, referring to FIG. 30, for the switch configured 
with a 110 setting (3310), the maximum output current 
provided by the power supply 102 is 500 mAmps (3312) in 
response to sensed motion (3314 YES) with sensors 106 (see 
FIG. 1) and motion sensor circuit 144, and otherwise a 
minimum output current of 250 mAmps is provided (3316) 
by the power supply module 102 in response to no sensed 
motion (3314 NO) with sensors 106 and motion sensor 
circuit 144. 

0.125 Referring again to FIG. 24, there are also illustrated 
settings (SW3, SW2, SW1) for the switch 110 that configure 
the lighting system 100 to provide a predetermined amount 
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of output current by the power supply module 102 to the 
LED light assembly 104 as a function of the switch 110 
settings. These Switch settings provide for operating the 
assembly in various fixed brightness and power consump 
tion modes with no ambient light sensing or motion detec 
tion. For example, referring to row 2722, for a switch setting 
(SW3, SW2, SW1) of 111, the assembly is configured to 
provide a maximum output current of 550 mAmps. This 
setting would typically be used for low ambient light con 
ditions where no motion sensing or ambient light detection 
is being used. Referring to row 2724, for a switch setting 
(SW3, SW2. SW1) of 000, the assembly is configured to 
provide an output current of 250 mAmps. This setting would 
typically be used for an environment with good ambient 
light conditions and where no motion sensing or ambient 
light detection is being used or needed. 
0.126 Another advantage of the controller 108 and the 
power supply module 102 and the LED light assemblies 104 
according to this disclosure is that they combine to have a 
substantially constant Power Factor or efficiency of at least 
or greater than 99%, even when the amount of light output 
by the LED assemblies 104 is dimmed. For example, the 
lighting system of this disclosure has been tested and shown 
to have a power factor or efficiency of the lamps that remains 
at least 95% when the lamp light output is dimmed due to 
ambient light sensing by sensors 106 and ambient light 
sensing circuit 142 or due to fixing the amount of light 
output by LED light bulbs or lamps 104 to be less than 
maximum with the multi-position switch 110. 
(O127 FIG. 31 is a photo of a front view of another 
embodiment of a lighting system 150 according to this 
disclosure. This embodiment of the lighting system 100 
includes two light assemblies 104 (the light assemblies do 
not have a cover 116 over the individual light assemblies), 
and a cover 152 that covers the combination of both light 
assemblies 104. The cover 154 is held in place by rods 154. 
The lighting system also includes a reflecting background 
156, a slot 158 for the sensors 106 (as illustrated in other 
embodiments). FIG. 32 is a photo of an exploded view of a 
portion of the light assembly 100 showing a portion of the 
two light assemblies 104, a portion of the cover 152, and a 
portion of the rods 154As can be seen in FIG. 32, the cover 
152 has corrugations along the length of the cover that result 
in disbursement of light from the light assemblies 104 along 
the width of the light assemblies 104 and along the width of 
the cover. The corrugations in the cover 152 are similar to 
the corrugations in the cover 116 as shown in FIG. 33. FIG. 
34 illustrates a rear view of the lighting system 150 having 
slots 160, 162 in the reflector 156 (through which can be 
seen a portion of the respective backs of the bases 118 of the 
lights assemblies 104), which are provided for allowing heat 
to escape the combination of the light assemblies 104 and 
cover 152 so as to provide cooling of the overall lighting 
assemblies 104. Though not shown in FIG. 34, the lighting 
system also includes also includes the power Supply module 
102, the micro controller 108, and the multiple position 
switch 110, which can all be provided on the back side of the 
reflector 154 and within a frame 164 and casing for the 
frame (not illustrated) that houses the overall lighting system 
150. It is to be appreciated that the lighting system can also 
optionally comprise sensors 106, ambient light sensor circuit 
142, and motion sensor circuit 144. 
I0128 Referring to FIG. 34, the lighting system 100 also 
includes bracket pins 166 which can be inserted through the 
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frame 164 and into the ends of the bases 118 of the lighting 
assemblies 104 so as to secure the lighting assemblies 104 
to the frame 164. FIG. 35 shows a photo of an exploded view 
of the bracket pins 166 inserted into a portion of the frame 
164. FIG. 36 shows a bracket pin 166 inserted into the end 
of the base 118 of the lighting assembly 104 (without the 
frame 166 obstructing the view). FIG. 37 is a mechanical 
drawing of the bracket pin 166. FIG. 38 is mechanical 
drawing of a portion of the frame 165 including slots 165, 
167 for receiving the bracket pin 166. 
0129 Referring again to the rear view of the lighting 
system 150 in FIG. 34, there can also be seen a hanging 
bracket 168 and mating clips 170, 172 secured to the frame 
164. FIG. 39 is a photo of a perspective view of the hanging 
bracket 168 and FIG. 40 is a mechanical drawing of the 
hanging bracket 168. The hanging bracket 168 in combina 
tion with the clips are used to secure the hanging bracket 168 
to the frame 164 and to secure the frame 164 and the lighting 
system 150 to a casing for the frame (not illustrated) that 
houses the overall lighting system 150. In particular the 
hanging bracket 168 and clips 170, 172 mate together to 
allow the hanging bracket 168 to easily be connected and 
disconnected from the clips 170, 172 at both ends of the 
frame 164 of lighting system to allow for easy installation 
and wiring of the overall lighting system 150. In particular, 
the hanging bracket 168 and clips 170, 172 allow for one or 
both ends of the lighting system to easily be connected and 
disconnected from the casing for the frame (not illustrated) 
that houses the overall lighting system 150. With this 
arrangement, for example, one end of the lighting system 
can be disconnected from the casing while the other end of 
the frame remains connected to the casing so as to allow the 
disconnected end of the lighting system 150 to easily be 
pivoted downwards to hang freely while the other end of the 
lighting system 150 remains connected to the casing. This 
arrangement of the hanging brackets thus allows for easy 
installation and wiring of the overall lighting system 150 
without having to hold the overall lighting system while 
wiring or installing it. 
0130 FIG. 41 is a photo of a perspective view of another 
embodiment of a lighting system 170 according to this 
disclosure. This embodiment of the lighting system includes 
two light assemblies 104 (without a cover 116 over the 
individual light assemblies 104), and a cover 172 over the 
combination of both light assemblies 104. FIG. 41 illustrates 
an embodiment of the cover 172 that covers the individual 
light assemblies 104, which has corrugations along the 
length of the cover much the same as previously shown in 
FIG. 2 and FIG. 33. In particular, similar to the cover 116 
and the cover 154, the cover 172 can have corrugations 
running along the length of the cover that help to disburse 
the light in a direction along the width of the cover 172 and 
along the width of the lighting system 170. According to this 
embodiment, the cover 172 is held in place by clips 174 and 
corresponding mating base of the clips which are secured to 
a base 186 (See in FIG. 43) of the lighting system 170. 
Referring to FIG. 42, this embodiment of the lighting system 
170 can also optionally include a holding structure 176 for 
holding sensors 106 and providing a conduit for coupling the 
sensor 106 (as illustrated in other embodiments) to the 
controller 108 of the power supply module 102. In particu 
lar, as can be seen in FIG. 43 the lighting system 170 
includes the power supply module 102 housing the micro 
controller 108, and the multiple position switch 110, which 
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can all be provided on a back side of the frame 178 for 
holding the light assemblies 104 and which can be housed 
within the base 186 of the overall lighting system 170. 
Referring to FIG. 43, the power supply module 106 can be 
housed within the lighting system 170, for example, on a 
back side of a base plate 178 that secures the lighting 
assemblies 104. FIG. 44 is an exploded view of a front view 
of a portion of the lighting system 170 without its cover 172, 
showing a portion of the two light assemblies 104 secured to 
the base plate 178 by rounded snap brackets 180. Referring 
to FIG. 45, there is illustrated a mechanical drawing of a 
perspective view, side view and bottom view of the rounded 
snap brackets 180, which can be secured to the base plate 
178 through an aperture 182 in the rounded snap bracket 
with hardware 184. It is appreciated that hardware 184 can 
be a screw, a rivet, a plug, a clip, an insert or any other form 
of hardware typically used to secure a bracket to a plate. The 
lighting assemblies 104 are shown with end caps 112, which 
have been discussed with respect to other embodiments 
herein, and which provide for electrically connecting the 
lighting assemblies 104 to the power supply module 102 
through end caps 112. According to this embodiment, wires 
184 run through the connectors 182 to connect the light 
assemblies 104 to the power supply module 102. FIG. 46 
shows a perspective view, end view and Schematic view of 
the connector 182 that is used to connect lighting assembly 
104 to the power supply module 102. It is to be appreciated 
that the embodiments of the lighting assemblies 104 shown 
in FIG. 44 have covers 116 covering the base 118 and board 
120 (as illustrated in other embodiments herein). However it 
should be appreciated that the covers 116 are not necessary 
and preferably are not used simultaneously with cover 172. 
It should also be appreciated that cover 172 is optional and 
may not be used in certain installations where weather is not 
a factor. Such as for example parking garages. 
I0131 Various alterations, modifications, and improve 
ments can be made to the lighting system of this disclosure. 
By way of example, referring to the schematic diagram of 
FIG. 1, the power supply module 102 can includes the 
microcontroller 108 and the switch 110, or the multi-posi 
tion switch 110 can be separate from the power supply 102. 
In addition, it is to be appreciated that the switch can be, for 
example, an electronically controlled Switch, or a mechani 
cal DIP switch. Further, it is to be understood the LED chips 
122 can be all one color, such as white or other wavelength 
bands such as red, or can be different colors, such as for 
example, red and white interleaved so as to provide for red 
or white overhead light. Further, it is to be appreciated that 
additional LED chips of a different color, such as red, can be 
provided, where the LED chips of the multi-layer board 120 
disclosed are all white, so as to provide a multi-color LED 
light bulb 104. 
0.132. Having described above several aspects of at least 
one embodiment, it is to be appreciated various alterations, 
modifications, and improvements will readily occur to those 
skilled in the art. Such alterations, modifications, and 
improvements are intended to be part of this disclosure and 
are intended to be within the scope of the invention. Accord 
ingly, the foregoing description and drawings are by way of 
example only. 

What is claimed: 

1. A hanging assembly for a ceiling mounted lighting 
assembly, comprising: 
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a hanging bracket configured to be secured to a casing for 
housing the lighting assembly; 

at least two mating clips configured to be secured to one 
end of a frame of the lighting assembly; 

wherein the hanging bracket in combination with the at 
least two mating clips are configured to mate together 
to provide for easily attaching the one end of the frame 
of the lighting assembly to the casing for the lighting 
assembly to allow for a portion of the lighting assembly 
to freely swivel and hang down from a swivel point 
where the at least one end of the frame of lighting 
assembly is mated with casing. 

2. The hanging assembly as claimed in claim 1, wherein 
the clips of the frame mate with slots in hanging bracket to 
easily connect and disconnect the clips of the frame with the 
hanging bracket to allow for easily attaching of the frame of 
the lighting assembly to the casing for the lighting assembly 
and to allow for the frame of lighting assembly to swivel 
with respect to the hanging bracket. 

3. The hanging assembly as claimed in claim 1, wherein 
the mating clips of the frame are attached to the frame of the 
lighting assembly and wherein the hanging bracket is 
attached to the casing. 

4. The hanging assembly for a ceiling mounted lighting 
assembly as claimed in claim 1, wherein the hanging bracket 
and the at least two mating clips provide for easy installation 
and wiring of the overall lighting assembly by providing for 
the lighting assembly to hang from the at least one end of the 
frame so that the lighting assembly need not be held while 
being wired or installed. 

5. The hanging assembly for a ceiling mounted lighting 
assembly as claimed in claim 1, comprising two hanging 
brackets secured to the casing at opposite ends of the casing 
and four mating clips, two mating clips secured to the frame 
at corresponding ends of the frame of the lighting assembly 
to allow the hanging bracket to easily be connected and 
disconnected from the clips at opposite ends of the frame of 
lighting system. 

6. The hanging assembly for a ceiling mounted lighting 
assembly as claimed in claim 1, wherein the hanging bracket 
comprises a U-shaped channel. 

7. The hanging assembly for a ceiling mounted lighting 
assembly as claimed in claim 6, wherein one face of the 
U-shaped channel has slots two slots for receiving the 
mating clips. 

8. The hanging assembly for a ceiling mounted lighting 
assembly as claimed in claim 1, wherein the hanging bracket 
has tabs providing for pushing the hanging bracket into 
mating engagement with the casing. 

9. A method of retrofitting a traditional ceiling mounted 
lighting assembly comprising a casing that houses the tra 
ditional lighting assembly having fluorescent tubes with an 
LED based lighting assembly, comprising: 

removing some components of the traditional ceiling 
mounted lighting assembly; 

securing at least one hanging bracket having two slots to 
the casing; and 

attaching two clips secured to a frame of the LED based 
lighting assembly to the respective two grooves of the 
hanging bracket so that one end of the fixture is 
Suspended by a combination of the hanging bracket and 
the two clips; and 
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wiring up the LED based lighting assembly with the LED 
lighting assembly Suspended at one end by the hanging 
bracket and the two clips. 

10. The method of retrofitting a traditional ceiling 
mounted lighting assembly as claimed in claim 9, further 
comprising: 

securing a second hanging bracket having two slots to an 
opposite end of the casing: 

securing an opposite end of the LED based lighting 
assembly to the casing by attaching two clips secured 
to an opposite end of the frame of the LED lighting 
fixture to the respective two grooves of the second 
hanging bracket. 

11. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 9, wherein securing the at least 
one hanging bracket to the casing comprises pushing tabs of 
the hanging bracket into place in the casing 

12. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 11, further comprising secur 
ing the hanging bracket to the casing with at least two 
SCCWS. 

13. The method of retrofitting a traditional ceiling 
mounted lighting assembly as claimed in claim 9, wherein 
the act of removing at least some components of the tradi 
tional ceiling mounted lighting assembly comprises: 

removing a covering grid; 
removing the fluorescent tubes; 
removing a ballast cover to expose a ballast; and 
disconnecting the ballast from a ballast wire. 
14. The method of retrofitting a traditional ceiling 

mounted lighting assembly with the LED lighting assembly 
as claimed in claim 9, wherein the act of wiring up the LED 
based lighting assembly with the LED lighting assembly 
comprises wiring the LED lighting assembly to the ballast 
wire while it is suspended at one end by the combination of 
the two clips and the hanging bracket. 

15. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 9, further comprising: 

providing a hanging bracket configured to be secured to a 
casing for housing of the traditional lighting assembly 
that is mounted to the ceiling; and 

providing the at least two mating clips configured to be 
secured to one end of a frame of the lighting assembly; 

wherein the hanging bracket and the at least two mating 
clips are configured to mate together to provide for 
easily attaching the at least one end of the frame of the 
lighting assembly to the casing to allow for the lighting 
assembly to freely swivel and hang down from a swivel 
point where the at least one end of the frame of lighting 
assembly is mated with casing. 

16. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 15, further comprising con 
figuring the clips of the frame to mate with the slots in 
hanging bracket to easily connect and disconnect the clips of 
the frame with the hanging bracket to allow for easily 
attaching the frame of the LED based lighting assembly to 
the casing for the traditional lighting assembly and to allow 
for the frame of lighting assembly to swivel with respect to 
the hanging bracket. 
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17. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 9, further comprising attaching 
the mating clips to the frame of the LED based lighting 
assembly. 

18. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 9, further comprising provid 
ing the hanging bracket with a U-shaped channel. 

19. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 18, further comprising pro 
viding the hanging bracket with one face of the U-shaped 
channel having the two slots for receiving the mating clips. 

20. The method of retrofitting a traditional ceiling 
mounted lighting assembly with an LED based lighting 
assembly as claimed in claim 9, further comprising provid 
ing the hanging bracket with tabs for pushing the hanging 
bracket into the casing. 

k k k k k 


