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CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR 
LED FIXTURES 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority from and the benefit of U.S. Provisional 

Application Serial No. 63/040,585, entitled "LIGHTING APPARATUS AND METHOD 

OF USE," filed June 18, 2020, which is hereby incorporated by reference in its entirety for 

all purposes. 

BACKGROUND 

[0002] The present disclosure relates generally to light fixtures. More specifically, the 

present disclosure relates to controlling a color temperature and luminance in a light 

fixture. 

[0003] Traditional incandescent light bulbs provide a warm, yellow-colored light at a 

certain luminance (e.g., lumen output, amount of light). The color temperature of light 

produced by incandescent lights, which may be seen in home settings, generally falls within 

a certain range of color temperatures (e.g., 2000K-300K). Alternatively, fluorescent tubes, 

as commonly seen in warehouse and office settings, generally provide light with color 

temperatures (e.g., 5000K) that are relatively higher than incandescent lighting. 

[0004] Light-emitting diodes (LEDs) use less energy and may be more energy efficient 

than incandescent lights and fluorescent lights. However, the light fixtures that employ 

LEDs may still be limited to a particular color temperature like their incandescent and 

fluorescent counterparts. As such, LED lighting systems that use light fixtures with LEDs 

tend to be custom manufactured to produce light at a specific color temperature and at a 

particular lumen output. That is, after the custom manufactured LED light fixtures are 

installed, the light produced from these fixtures is limited to a particular color temperature 

and one lumen output. 

I 
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[0005] This section is intended to introduce the reader to various aspects of art that may 

be related to various aspects of the present techniques, which are described and/or claimed 

below. This discussion is believed to be helpful in providing the reader with background 

information to facilitate a better understanding of the various aspects of the present 

disclosure. Accordingly, it should be understood that these statements are to be read in this 

light, and not as admissions of prior art. 

BRIEF DESCRIPTION 

[0006] A summary of certain embodiments disclosed herein is set forth below. It should 

be understood that these aspects are presented merely to provide the reader with a brief 

summary of these certain embodiments and that these aspects are not intended to limit the 

scope of this disclosure. Indeed, this disclosure may encompass a variety of aspects that 

may not be set forth below. 

[0007] In one embodiment, a linear light-emitting diode (LED) lighting apparatus may 

include an array of light emitting diodes (LEDs) that may include a first plurality of LEDs 

that produces a first light having a first color temperature. The first plurality of LEDs 

aligns within a first linear shape. The second plurality of LEDs may produce a second light 

having a second color temperature different from the first color temperature. The second 

plurality of LEDs aligns within a second linear shape. The lighting apparatus may also 

include a driver circuit that outputs a plurality of currents and a switch assembly that may 

couple to the driver circuit. The switch assembly may include a first switch that may cause 

the driver circuit to output one of the plurality of currents and a second switch that may 

cause the one of the plurality of currents to couple to the first plurality of LEDs, the second 

plurality of LEDs, or both. 

[0008] In another embodiment, a linear light-emitting diode (LED) lighting system may 

include a first modular lighting apparatus traversing a first linear distance. The first 

modular lighting apparatus may include a first plurality of light-emitting diodes (LEDs) 

arranged within a first linear form factor and having a first number of LEDs, each LED of 
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the first plurality of LEDS associated with a first color temperature. The first modular 

lighting apparatus may include a first driver circuit that may output a first plurality of 

currents and a first switch assembly and a first extender port. The first switch assembly 

may cause the first circuit to output one of the first plurality of currents and couple the one 

of the first plurality of currents to the first plurality of LEDs. The system may also include 

a second modular lighting apparatus traversing a second linear distance that is longer than 

the first linear distance, wherein the second lighting apparatus comprises a second plurality 

of light-emitting diodes (LEDs) arranged within a second linear form factor and having a 

second number of LEDs, each LED of the second plurality of LEDs associated with the 

first color temperature, such that the second number is greater than the first number by a 

scale factor. The second modular lighting apparatus may include a second driver circuit 

that may output a second plurality of currents and a second switch assembly. The second 

switch assembly may cause the second circuit to output one of the second plurality of 

currents and couple the one of the second plurality of currents to the second plurality of 

LEDs, such that the one of the second plurality of currents is greater than the one of the 

first plurality of currents by the scale factor. The second modular lighting apparatus may 

also include a second extender port that may couple with the first extender port to combine 

the first modular lighting apparatus and the second modular lighting apparatus to traverse 

the first linear distance and the second linear distance 

[0009] In yet another embodiment, a system may include a first modular lighting 

apparatus that may include a first array of light emitting diodes (LEDs). The first array of 

LEDs may include a first plurality of LEDs associated with a first color temperature. The 

first plurality of LEDs aligns within a first linear shape. The first lighting apparatus may 

also include a second plurality of LEDs associated with a second color temperature 

different from the first color temperature, such that the second plurality of LEDs aligns 

within a second linear shape. The first plurality of LEDs may include a first driver circuit 

that may output a first plurality of currents and a first switch assembly that may couple to 

the first circuit. The first switch assembly may include a first switch that may cause the 

first driver circuit to output one of the first plurality of currents and a second switch that 
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may cause a first portion of the one of the first plurality of currents to couple to each LED 

of the first plurality of LEDs, cause the first portion of the one of the first plurality of 

currents to couple to each LED of the second plurality of LEDs, and cause half of the first 

portion of the one of the first plurality of currents to couple to each LED of the first plurality 

of LEDs and each LED of the second plurality of LEDs. The system may include a second 

modular lighting apparatus that may electrically couple to the first modular lighting 

apparatus. The second modular lighting apparatus may include a second array of the array 

of light emitting diodes (LEDs). The second array of LEDs may include a third plurality 

of LEDs associated with a third color temperature, such the third plurality of LEDs aligns 

within a third linear shape and the third color temperature matches the first color 

temperature. The third plurality of LEDs is longer than the first plurality of LEDs. The 

second modular lighting apparatus may include a fourth plurality of LEDs that may 

produce a fourth light having a fourth color temperature matching the second color 

temperature. The fourth plurality of LEDs aligns within a fourth linear shape, and the 

fourth plurality of LEDs is longer than the second plurality of LEDs. The second lighting 

apparatus may include a second driver circuit that may output a second plurality of currents 

and a second switch assembly that may couple to the second circuit. The second switch 

assembly may include a third switch that may cause the second circuit to output one of the 

second plurality of currents and a fourth switch. The fourth switch may cause a second 

portion of the one of the second plurality of currents to couple to each LED of the third 

plurality of LEDs, cause the second portion of the one of the second plurality of currents 

to couple to each LED of the fourth plurality of LEDs, and cause half of the second portion 

of the one of the second plurality of currents to couple to each LED of the third plurality 

of LEDs and each LED of the fourth plurality of LEDs. 

DRAWINGS 

[0010] These and other features, aspects, and advantages of the present disclosure will 

become better understood when the following detailed description is read with reference 
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to the accompanying drawings in which like characters represent like parts throughout the 

drawings, wherein: 

[0011] FIG. 1 is a perspective view of a linear light-emitting diode (LED) light fixture 

that includes a light-emitting diode (LED) array, in accordance with an embodiment of the 

disclosure; 

[0012] FIG. 2 is a block diagram of electrical connections between a driver circuit, a 

switch assembly, and the LED array within the light fixture of FIG. 1, in accordance with 

an embodiment of the disclosure; 

[0013] FIG. 3 is a block diagram of electrical connections between a driver circuit, a 

switch assembly, and two LED arrays within the light fixture of FIG. 1, in accordance 

with an embodiment of the disclosure; 

[0014] FIG. 4 illustrates several configurations for different modules of the light 

fixture of FIG. 1, in accordance with an embodiment of the disclosure; 

[0015] FIG. 5 is an expanded perspective view of a switch assembly within the light 

fixture of FIG. 1, in accordance with an embodiment of the disclosure; and 

[0016] FIG. 6 is a perspective view and a top view of the switch assembly of FIG. 5 

positioned within a housing assembly of the light fixture of FIG. 1, in accordance with an 

embodiment of the disclosure. 

DETAILED DESCRIPTION 

[0017] One or more specific embodiments of the present disclosure will be described 

below. In an effort to provide a concise description of these embodiments, all features of 

an actual implementation may not be described in the specification. It should be 

appreciated that in the development of any such actual implementation, as m any 

engineering or design project, numerous implementation-specific decisions must be made 

to achieve the developers' specific goals, such as compliance with system-related and 
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business-related constraints, which may vary from one implementation to another. 

Moreover, it should be appreciated that such a development effort might be complex and 

time consuming, but would nevertheless be a routine undertaking of design, fabrication, 

and manufacture for those of ordinary skill having the benefit of this disclosure. 

[0018] When introducing elements of various embodiments of the present disclosure, 

the articles "a," "an," "the," and "said" are intended to mean that there are one or more of 

the elements. The terms "comprising," "including," and "having" are intended to be 

inclusive and mean that there may be additional elements other than the listed elements. 

[0019] As described above, light fixtures with LEDs may be limited in that they produce 

light at one particular color temperature and one particular luminance or lumen output 

level. For certain environments or settings, linear LED light fixtures (e.g., light fixtures 

that include LEDs disposed in a linear shape) are desired to produce efficient light for large 

spaces. For example, in factory or office settings, linear light fixtures are fixed on a ceiling 

and linearly traverse the setting to produce light within the space below. To ensure that 

the light provided in the space below is uniform in color and luminance, each light fixture 

may be custom manufactured according to a desired color temperature and luminance level. 

In addition, since every setting has unique dimensions and lengths, the custom­

manufactured linear light fixture may use a custom number of LEDs (e.g., each LED 

having desired color temperature) positioned in a custom-length LED array powered by a 

custom-built driver circuit to provide a sufficient amount of current to each LED of the 

LED array, thereby producing the desired luminance level. Manufacturing these linear 

LED light fixtures involves designing a different version of the linear LED light fixtures 

with specially designed components for each different setting. 

[0020] With this in mind, the present disclosure describes a linear light fixture including 

a switch assembly that may control the color temperature and the luminance output of an 

array or collection of light-emitting diodes (LEDs) within the light fixture. As descried 

herein, the linear light fixture, which may be formed from an assembly of multiple light 

fixture modules, may include an array of LEDs that may facilitate provision of an 
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uninterrupted and continuous illuminated linear surface. As such, the LED array within 

the linear LED light fixture may include a number of LED chips or circuits positioned in a 

linear manner. In addition, each LED chip may receive current from one or more driver 

circuits that provides each LED chip with a substantially equal amount of current to cause 

each LED to illuminate at the same luminance level. 

[0021] To control the color temperature output of the linear LED light fixture, the light 

fixture may include multiple strings of LEDs in the LED array that produce light at multiple 

color temperatures. That is, for example, the linear LED light fixture may include two 

distinct linear strings of LEDs, such that one linear string of LEDs has a first color 

temperature, meaning it produces light at one color temperature (e.g., 3000 Kelvin), and a 

second linear string of LEDs has a second color temperature, meaning it produces light at 

another color temperature (e.g., 4000 Kelvin). Reference to producing light at a particular 

color temperature generally means producing light within a range approximate a color 

temperature value. For example, a color temperature of 4000 Kelvin refers to a range of 

values that approximate 4000 Kelvin within tolerances. In some embodiments, a switch 

assembly coupled to the array of LEDs may direct current from the driver circuit to one of 

the two linear strings of LEDs to cause the linear LED light fixture to produce light with 

the corresponding color temperature. That is, the switch assembly may include a switch 

that causes current output by the driver circuit to be directed to a particular linear string of 

LEDs within the linear LED light fixture based on a correspondence between a desired 

color temperature of light to be provided and a color temperature range of the particular 

linear string of LEDs. For example, a first string of LEDs may have a color temperature 

of 3000 Kelvin and a second string of LEDs may have a color temperature of 4000 Kelvin, 

and the first string may be selected for activation while the second string remains idle 

because the desired lighting color temperature is 3000 Kelvin. 

[0022] In addition to controlling the color temperature of the light produced by the 

linear LED light fixture, in some embodiments, the switch assembly may include an 

additional switch to control a luminance or a lumen level output by the linear LED light 
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fixture. The lumen level output of an LED may depend on the amount of current it receives. 

That is, as the current provided to the LED increases, the amount of luminance produced 

by the light output by the respective LED increases. With this in mind, the additional 

switch may cause the driver circuit to output a certain amount of current, which may be 

directed to each LED in the linear array of LEDs of the linear LED light fixture. 

[0023] By including the ability to control the color temperature and luminance of the 

LED arrays, the linear LED light fixtures may be manufactured as light fixture modules 

with various lengths such that each module may coordinate with other modules to form 

larger modules or operate separately as independent light fixtures. Indeed, each light 

fixture module and the components (e.g., LED array, driver circuit) therein may be 

manufactured according to a scale factor (e.g., ½, 1, 2, 3) of a base light fixture module 

having a certain length or a having a different number of LEDs in the LED array. For 

example, an 8-ft light fixture module may be similar to that of a 4-ft light fixture module 

in that the components that make up the 4-ft light fixture module are scaled by a factor of 

2 in the 8-ft light fixture module because the 8-ft fixture module may include twice as many 

LEDs in its respective LED array 16 as compared to the 4-ft light fixture module. With 

this example in mind, the driver circuit of the 8-ft linear LED light fixture module may 

output twice the amount of current that the driver circuit of the 4-ft linear LED light fixture 

module may output. In the same manner, the number of LEDs in the LED array 16 of the 

8-ft linear LED light fixture module may be twice the number of LEDs in the LED array 

16 of the 4-ft linear LED light fixture module. In this way, a ratio of the current output by 

the driver circuit of the 4-ft light fixture module to the current output by the driver circuit 

of the 8-ft light fixture module may match a ratio of the number of LEDs in the 4-ft light 

fixture module to the number of LEDs in the 8-ft light fixture module. As a result, the 

linear LED light fixture modules may be manufactured at fixed lengths and then assembled 

or used individually to provide lighting solutions for different spaces of different sizes, 

while providing consistent light properties with the same color temperature and luminance 

properties regardless of the sizes or combinations of the linear LED light fixture modules 

used in the space. In this way, manufacturers may efficiently produce linear LED light 
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fixtures at various fixed scales to accommodate different sized spaces without customizing 

components for linear LED light fixtures for every different space. Additional details with 

regard to controlling the color temperature and luminance properties of light produced by 

linear LED light fixtures will be discussed in more detail below with reference to FIGS. 1-

6. 

[0024] By way of introduction, FIG. 1 illustrates a perspective exploded view of a linear 

LED light fixture 10 and components that make up the linear LED light fixture 10, in 

accordance with an embodiment of the present disclosure. The linear light fixture 10 may 

represent an assembly of multiple light fixture modules or a single light fixture module. 

As shown in FIG. 1, the linear LED light fixture 10 may include a housing 12 that may be 

fixed to or suspended from a ceiling or other part of a structure to secure the linear LED 

light fixture 10. The housing 12 may be composed of aluminum, such as an extruded 

aluminum, a stamped aluminum, and the like. It should be noted that the housing may be 

composed of another metal (e.g., steel) other than aluminum, a suitable plastic, carbon 

fiber, a polycarbonate material, a composite material, and other materials that may form 

the desired shape and house the depicted components. In a particular embodiment, the 

housing 12 may be designed to securely hold an illumination surface (e.g., a translucent 

panel configured to be backlit by LEDs) that is less than or equal to six inches wide and 

greater than or equal to 24 inches in length. 

[0025] The housing 12 may include an interior volume 14 in which various components 

of the linear LED light fixture 10 may be stored or placed within. For example, an LED 

array 16 may be positioned within the interior volume 14 to produce light directed away 

from a base 18 of the housing 12. The LED array 16 may include a number of LED chips 

or circuits disposed on one or more strips (e.g., LED strip), each of which includes one or 

more LEDs that receives electricity (e.g., current) and produces light that may be 

distributed to areas underneath the linear LED light fixture 10. To enable the housing 12 

to contain an illuminated surface that is less than or equal to six inches wide and greater 

than or equal to 24 inches in length, the LED strips disposed in the housing may be greater 
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than or equal to 24 inches in length to match that of the housing 12. In one embodiment, 

the LEDs of the LED array 16 may be disposed on one or more strips of LEDs, such that 

each LED is of the same type ( e.g., color temperature) and equally spaced from each other. 

For instance, the LEDs of a particular strip of LEDs in the LED array 16 may produce light 

having the same color temperature. The LED strip may be arranged to form the shape of 

a line that extends along a length of the housing 12. In some embodiments, each LED strip 

may include at least one connector such that an additional LED strip may be added at one 

or either side of the respective LED strip. One or both sides of the housing 12 may include 

an electrical connector to provide power to the components of the linear LED light fixture 

10 or to adjacently connected linear LED light fixtures (e.g., light fixture modules) in 

accordance with the embodiments described herein. 

[0026] The LED array 16 may receive electricity via a driver circuit 20 and/or a switch 

assembly 22. In one embodiment, the driver circuit 20 may be a constant current mode 

output driver that produces multiple levels of current for output using a current regulator 

circuit or the like. By way of example, the driver circuit 20 may receive an input voltage 

(e.g., 120-277VAC) and output currents at 803 mA, 1250 mA, or 1660 mA based on an 

input signal provided by the switch assembly 22. That is, the switch assembly 22 may send 

a control signal ( e.g., resistance signal, light signal, electrical signal) that causes the driver 

circuit 20 to output a certain amount of current. Although the driver circuit 20 is described 

as operating at certain input voltages and providing certain output currents, it should be 

noted that the provided values are exemplary values and the driver circuit 20 may receive 

and output voltage and current at various levels and values. 

[0027] The switch assembly 22 may provide a signal to the driver circuit 20 to cause 

the driver circuit 20 to output a current that may be directed to the LED strings within the 

LED array 16. As shown in FIG. 1, the switch assembly 22 may be inserted into the 

housing 12 and maintained in place by a receptacle 24 (e.g., an edge formed in the housing 

12 about a hole) sized to house the switch assembly 22. In addition to the receptacle 24, 

two plugs 26 (e.g., 7/8-inch diameter) and a single plug 28 (e.g., 5/8-inch diameter) may 
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be positioned at each end of the housing 12. The plugs 26 and 28 may be used to route 

wires and/or cable to the interior volume 14 of the housing 12. For example, a wire for 

providing power to the driver circuit 20 may be routed through one of the plugs 26 or 28. 

In addition, wires that may provide voltage for a number of other linear LED light fixtures 

that may be positioned adjacent to each other and may be routed between each other via 

the plugs 26 or 28. 

[0028] The interior volume 14 may also include a lens 30 that may control the 

distribution of beams oflight produced by the LEDs of the LED array 16. The lens 30 may 

include retaining or coupling components, such that the lens 30 can be pressure fit within 

the housing 12 with no further mechanical attachments. In addition, the interior volume 

14 may also include a reflector 32 positioned above the LED array 16 to alter, reflect, or 

diffuse the beams of light produced by the LEDs of the LED array 16. 

[0029] As will be discussed with reference to FIG. 4, the linear LED light fixture 10 

may be manufactured according to a modular type design. Thus, two of the linear LED 

light fixtures 10 may be connected together to make a longer linear continuous run. In 

accordance with present embodiments, any suitable number of linear LED light fixtures 10 

(or light fixture modules 10) can be added together (e.g., attached end to end) to 

accommodate a corresponding length for a desired completed light fixture. 

[0030] With the foregoing in mind, FIG. 2 illustrates a block diagram of an electrical 

assembly 40 depicting interconnections between components of the linear LED light 

fixture 10. As shown in FIG. 2, the electrical assembly 40 may include the driver circuit 

20, the switch assembly 22, and the LED array 16. The driver circuit 20, as discussed 

above, may receive an input voltage (Vin) and output multiple direct current (DC) currents. 

The switch assembly 22 may provide a control signal to the driver circuit 20 to cause the 

driver circuit 20 to output a particular DC current. By way of example, the driver circuit 

20 may output three different DC currents depending on the control signal received from 

the switch assembly 22. 
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[0031] The switch assembly 22 may include an output switch 42 and a color switch 44. 

In one embodiment, the output switch 42 may be a mechanical switch that moves to three 

different positions. When the output switch 42 is positioned at a particular position, a 

control signal may be provided to the driver circuit 20, which may include a processor or 

other suitable control circuitry, to cause the driver circuit 20 to output a corresponding DC 

current value. For example, the output switch 42 may have three different positions 

associated with causing the driver circuit 20 (e.g., via the processor or control circuitry) to 

output three different DC current values. Thus, the output switch 42 may coordinate with 

the driver circuit 20 to provide any of the three different DC current values depending on 

the desired operation. 

[0032] The switch assembly 22 may be electrically coupled to the LED array 16. The 

LED array 16 may include one or more LED strings 48, each of which form a linear shape 

and is composed of a number of LEDs that produce light at a particular color temperature. 

By way of example, the LED array 16 may include a first set of LED strings 48 that include 

LEDs 50 producing light at a color temperature of 3000K and a second set of LED strings 

52 positioned parallel to or interlaced with the first set of LED strings that include LEDs 

54 producing light at a color temperature of 4000K. Although the LED array 16 is 

illustrated and described herein as including two sets of LED strings, it should be noted 

that the LED array 16 may include any suitable number of LED strings to provide a variety 

of different color temperatures in accordance with the embodiments described herein. 

[0033] Referring to the block diagram of FIG. 2, the switch assembly 22 may include a 

terminal 46 that may include one positive terminal 58 and two negative terminals 60 and 

62. The positive terminal 58 may be electrically coupled to (e.g., via wire, circuit trace) 

positive terminals 64 and 66 of terminal blocks 68 and 70, respectively. The negative 

terminal 60 may be electrically coupled to terminal 72 of the terminal block 70, and the 

negative terminal 62 may be electrically coupled to terminal 74 of the terminal block 68. 

[0034] By way of operation, the driver circuit 20 may provide a DC current at the 

selected level (e.g., according to the output switch 42) to the switch assembly 22. The 
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switch assembly 22 may, in turn, direct the DC current to the LED strings 48 or the LED 

strings 52 depending on a position of the color switch 44. That is, the color switch 44 may 

include multiple selectable positions that correspond to different color temperatures. By 

way of example, the color switch 44 may include three positions that respectively 

correspond to color temperatures of3000K, 3500K, and 4000K. Depending on the position 

of the color switch 44, the switch assembly 22 may direct the DC current output by the 

driver circuit 20 to the LED strings 48, the LED strings 52, or both LED strings 48 and 52 

to cause the linear LED light fixture 10 to produce light at 3000K, 4000K, or 3500K, 

respectively. 

[0035] For instance, if the color switch 44 is positioned at the 3000K level, the switch 

assembly 22 may direct the DC current output by the driver circuit 20 to the LED strings 

48 via the terminals 64 and 74 of terminal block 68. If the color switch 44 is positioned at 

the 4000K level, the switch assembly 22 may direct the DC current output by the driver 

circuit 20 to the LED strings 52 via the terminals 66 and 72 of terminal block 70. By 

directing the DC current to the LED strings 48 or the LED strings 52, the linear LED light 

fixture IO may produce light at a color temperature of 3000K or 4000K, respectively. With 

the foregoing in mind, to produce light at a color temperature of 3500K, the switch 

assembly 22 may direct the DC current output by the driver circuit 20 to both of the LED 

strings 48 and 52. That is, half of the DC current output by the driver circuit 20 may be 

provided to the LED strings 48 and the other half of the DC current output by the driver 

circuit 20 may be provided to the LED strings 52. As a result, the color temperature of the 

resulting light output by the LEDs 50 and 54 of the LED strings 48 and 52 may be 3 SOOK 

or the average of 4000K and 3000K. 

[0036] In addition, depending on the position of the output switch 42, the linear LED 

light fixture IO may produce light with different luminance values depending on the DC 

current level output by the driver circuit 20. That is, the particular LED string 48 or 52 or 

combination of LED strings 48 and 52 that receives the DC current may illuminate to a 

particular luminance level depending on the DC current provided by the driver circuit 20, 
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but the color properties of the respective LEDs 50 and 54 do not change based on the 

different received DC currents. Moreover, when the DC current output by the driver circuit 

20 is split between the LED strings 48 and 52, half of the DC current output by the driver 

circuit 20 is provided to twice as many LEDs, as compared to when all of the DC current 

is provided to one LED string. As a result, the luminance provided by the LEDs in the 

LED strings 48 and 52 receiving half of the DC current is the same as the luminance output 

by the LEDs of one of the LED strings 48 or 52 that receives all of the DC current from 

the driver circuit 20. 

[0037] To produce the same color and luminance across each LED of a respective LED 

string, each of the LEDs in the LED strings is arranged or positioned in a manner to receive 

an equal amount of current. That is, the DC current received at the LED array 16 is evenly 

distributed across each LED of the respective LED string, such that each LED illuminates 

to a particular lumen level. Indeed, the LED strings 48 and 52 are disposed along 

corresponding circuits to split the current (e.g., via current dividers, voltage dividers) 

received from the driver circuit 20 equally among each LED of the respective LED string. 

As a result, the collective light produced by the LEDs of the respective LED string 

corresponds to a desired lumen level selected via the output switch 42. As such, the driver 

circuit 20 may be sized or selected based on the number of LEDs that are present in the 

LED array 16. For example, if the output switch 42 for the linear LED light fixture 10 is 

positioned (e.g., low level) such that the driver circuit 20 outputs 415 mA, and if the LED 

array 16 includes 6 LED strings 48 and each LED string 48 includes 16 LEDs 50 (i.e., 96 

total LEDs), each LED 50 of the LED strings 48 may receive approximately 4.32 mA. 

[0038] Keeping this in mind, to produce a linear LED light fixture 10 that is twice as 

long as provided in the example above, the driver circuit 20 may be scaled by 2 to provide 

twice the DC current output and the number of LED strings may be doubled, such that 

twice as many LEDs (e.g., 192 total LEDs) is included in the respective LED array 16. As 

a result, the driver circuit 20 may be scaled to provide 830 mA of DC current at the same 

position (e.g., low level) that the switch assembly 22 is positioned in the previous example. 
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In turn, each LED 50 of the 192 total LEDs may receive 4.32 mA of DC current, thereby 

producing the same amount ofluminance as provided in the LEDs described in the example 

above. 

[0039] With this in mind, FIG. 3 illustrates a block diagram of an electrical assembly 

80 depicting the interconnections between component parts of the linear LED light fixture 

10 that includes twice as many LEDs as the electrical assembly 40 illustrated in FIG. 2. As 

shown in FIG. 3, the LED array 16 is electrically coupled to the switch assembly 22 in the 

same manner as provided in the electrical assembly 40 of FIG. 2. In addition to the LED 

array 16, the switch assembly 22 may also be electrically coupled to an LED array 82, 

which may be similar to the LED array 16. In this way, the DC current received by the 

LED array 82 may be equally distributed to LED strings 84 and 86, as well as LEDs 88 

and 90, respectively. 

[0040] Referring to the wiring of the electrical assembly 80, the LED array 82 and the 

LED array 16 are connected to the switch assembly 22 such that the DC current received 

from the driver circuit 20 is split equally between two respective LED strings depending 

on the setting of the color switch 44. That is, if the color switch 44 is set at the 3000K 

setting, the DC current may be provided to terminal blocks 64 and 92, thereby illuminating 

the LED strings 48 and 84. When connected to the LED arrays 16 and 82, the DC current 

output by the driver circuit 20 will be split equally between the LED array 16 and the LED 

array 82. As such, to ensure that the color and luminance properties of the linear LED light 

fixture 10 having one LED array and the linear LED light fixture 10 having two LED arrays 

match each other, the power rating ( e.g., wattage) of the driver circuit 20 of the electrical 

assembly 80 may be scaled by 2. If the driver circuit 20 of the electrical assembly 40 

outputs 415 mA when the output switch 42 is set at a particular position, the driver circuit 

20 of the electrical assembly 80 may be designed to output 830 mA when the output switch 

42 is set at the same position. By scaling the number of LEDs and the DC current output 

of the driver circuit 20 in the linear LED light fixture 10 depicted in the electrical assembly 

40 in the manner described above, various modules of linear LED light fixtures can be 
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manufactured, such that each module may provide the same color and luminance properties 

regardless of the size ( e.g., length) of the module. As a result, manufacturing operations 

related to producing the linear LED light fixtures may be simplified. That is, manufacturers 

may supply a number of linear LED light fixtures to accommodate a desired length by 

connecting multiple linear LED light fixture modules together while maintaining a 

consistent color temperature and luminance across the collection oflinear LED light fixture 

modules. 

[0041] Keeping this in mind, FIG. 4 illustrates various combinations of 4-ft and 8-ft 

linear LED light fixture modules that enable a user to achieve 4-ft (94), 8-ft (96), 12-ft (98), 

and 16-ft lengths (100) using just two types of linear LED light fixtures (94 and 96). In 

some embodiments, the housing 12 of each linear LED light fixture module may be 

positioned adjacent to each other and may include coupling features that allow each 

housing to physically and electrically connect to each other. In addition, in some 

embodiments, each end of the linear LED light fixture modules may include electrical 

connections that allow input voltage provided at one electrical connection to be distributed 

in parallel to another electrical connection at the other end of the linear LED light fixture 

module. In this way, the same input voltage may be provided to each linear LED light 

fixture module via an adjacently connected linear LED light fixture module. 

[0042] In addition to the lengths of the linear LED light fixture modules depicted in 

FIG. 3, it should be understood that other linear LED light fixture modules having other 

lengths may also be manufactured according to the scale factors described above. As such, 

the embodiments described herein may be used to manufacture linear LED light fixture 

modules to fit any desired length. 

[0043] Returning to the figures, FIG. 5 illustrates an exploded view of the switch 

assembly 22, which may be incorporated into a linear LED light fixture in accordance with 

present embodiments. In some embodiments, the switch assembly may include a top 

portion 102, a bottom portion 104, a switch circuit 106, and a connecting mechanism 108. 

By way of example, the switch circuit 106 may include the output switch 42 and the color 
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switch 44 described above. In one embodiment, the switch circuit 106 may include two 

adjustable pins, where each pin may move to a number of fixed positions. In the illustrated 

example, the switch circuit 106 may include slide switches that move to fixed positions. It 

should be noted that the switch circuit 106 may use any suitable form of switch 

configuration, such as a push button switch, rotary switch, toggle switch, a dip switch, and 

the like. In some embodiments, the switch circuit 106 may include a processor, a 

transceiver, and other circuit components that may enable the switch circuit 106 to receive 

electrical or wireless signals to control the operation of the switch circuit 106. 

[0044] By way of example, a first adjustable switch of the switch circuit 106 may adjust 

a color temperature level between a low level, a medium level, or a high level. As 

mentioned above, the levels may be adjusted between 3000K, 3500K, and 4000K, as per 

the electrical assemblies described above. Again, it should be noted that such levels are 

merely examples and the linear LED light fixture 10 may be modified to provide a variety 

of color temperatures by using different LEDs that provide light with different color 

temperatures. 

[0045] As discussed above, the switch circuit 106 may provide a control signal to the 

driver circuit 20 to actuate the LED array 16 based on a position of the output switch 42. 

After sending the control signal to the driver circuit 20, the switch circuit 106 may receive 

electrical energy from the driver circuit 20 and route the electrical energy to the LED array 

16 in accordance with the selection of the color switch 44. As such, the switch circuit 106 

may include circuit components that adjust the path of the electrical energy output by the 

switch circuit 106 depending on the position of the color switch 44. 

[0046] The connecting mechanism 108 may represent any suitable coupling component 

that may secure the switch circuit 106 to the top portion 102, such as a pan head screw. In 

some embodiments, the top portion 102 and the bottom portion 104 may be secured to each 

other using coupling features 110 that may snap or attach to hooks (not shown) disposed 

in the top portion 102. It should be noted that the top portion 102, the bottom portion 104, 
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and the switch circuit 106 may be coupled to each other using any suitable fastener or 

technique. 

[0047] Referring back to FIG. 1, the switch assembly 22 may be positioned in the 

receptacle 24 of the housing 12. For example, FIG. 6 illustrates a perspective view and a 

top view of the switch assembly 22 placed in a hole defined by the receptacle 24. As shown 

in FIG. 6, the switch assembly 22 may be fixed within the receptacle 24, such that it is 

flush or level with the surface of the housing 12. The output switch 42 and the color switch 

44 may thus be accessible on the outside of the housing 12 to allow users to move the 

selectable switches of the output switch 42 and the color switch 44. 

[0048] Keeping the foregoing in mind, in some embodiments, the driver circuit 20 may 

automatically adjust its output current to provide a consistent luminance across connected 

linear LED light fixtures. Thus, present embodiments may adjust to a number of assembled 

modules. For instance, the driver circuit 20 may include an adjustable current regulator 

that provides a range of DC current outputs. As such, the driver circuit 20 may be used to 

control the luminance of a variety of lengths of the linear LED light fixtures having a 

variety of number of LEDs. For example, in one embodiment, the driver circuit 20 may 

include a processor or other suitable processing core complex that may automatically adjust 

the DC current output to the switch assembly 22 using the current regulator based on the 

number of LED strings or LEDs present on the LED array(s) 16 within the respective linear 

LED light fixture 10 and the other linear LED light fixtures 10 that may be connected to 

the respective linear LED light fixture 10. For instance, in one embodiment, the processor 

of a first driver circuit 20 may receive a first dataset indicative of a number of LEDs that 

are part of a first linear LED light fixture 10 of which the first driver circuit 20 is used to 

power. The first dataset may be stored in a memory or storage component that may be part 

of the first linear LED light fixture 10. The storage may include data regarding 

manufacturing details regarding the linear LED light fixture 10, such as the number of 

LEDs, the color temperature of each LED, the power characteristics of the respective driver 

circuit, a serial number, other identifying information, and the like. 
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[0049] After receiving the first dataset, the processor may broadcast a request for data 

to other processors that are part of other linear LED light fixtures. In some embodiments, 

each linear LED light fixture may electrically connect to an adjacent linear LED light 

fixture to facilitate distribution of power and to facilitate communications therebetween. 

Each driver circuit 20 may include a processor and a communication component that may 

allow data to be exchanged between each other. 

[0050] The request for data may include a request for information regarding a number 

of LEDs that are part of other linear LED light fixtures 10 that may be electrically and/or 

communicatively connected (e.g., wired, network, wireless) to the first driver circuit 20. 

In addition to data regarding the number of LEDs that are part of the other LED light 

fixtures 10, the processor may also request data regarding the power ( e.g., current output, 

wattage) capabilities of other driver circuits. 

[0051] After receiving datasets indicative of the number of LEDs and power capabilities 

of the other linear LED light fixtures, the processor may determine output settings for each 

driver circuit in each connected linear LED light fixture to provide a consistent luminance 

across each of the connected linear LED light fixtures. That is, if each driver circuit 

includes a current regulator, the processor may determine a DC current value that each 

LED of all of the connected linear LED light fixtures may receive to provide a consistent 

luminance across all of the connected linear LED light fixtures. After determining the DC 

current value, the processor may send a signal to the current regulator of the driver circuit 

20 and to each of the other driver circuits in the other linear LED light fixtures that cause 

the respective driver circuits to output a DC current value that causes the respective LEDs 

of the respective linear LED light fixtures to receive the same current value. In this way, 

the processor may automatically calibrate the luminance of the connected linear LED light 

fixtures to maintain a consistent luminance regardless of the length of the respective linear 

LED light fixture. 

[0052] By employing the various systems and techniques described above, a user of the 

linear LED light fixture may modify a lumen output and/or color temperature of a string of 
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LEDs based upon a user's preferences. In addition, by employing multiple linear LED 

light fixtures (light fixture modules) assembled together, a user may provide the ability to 

equip a certain setting with an uninterrupted, continuous surface oflight that has consistent 

color and luminance properties at a variety of lengths. Moreover, manufacturers of the 

linear LED light fixture modules may efficiently produce linear LED light fixtures to allow 

their customers to create custom length linear LED light fixtures that have the same lumen 

output and/or color temperature selectable by the customer. 

[0053] It should be noted that, as used in the present document, terms such as "linear", 

"equal", "parallel", "half' and "same" should not be interpreted in a rigid or purely 

mathematical manner. For example, "linear" should not be interpreted to require a perfect 

geometric line, "parallel" should not be interpreted in strict geometric sense, and "equal" 

should not be interpreted to be perfectly mathematically equal. Rather, these terms should 

be interpreted within tolerances that would be understood by one of ordinary skill in the 

art. 

[0054] While only certain features of the disclosure have been illustrated and described 

herein, many modifications and changes will occur to those skilled in the art. It is, 

therefore, to be understood that the appended claims are intended to cover all such 

modifications and changes as fall within the true spirit of the disclosure. 

[0055] The techniques presented and claimed herein are referenced and applied to 

material objects and concrete examples of a practical nature that demonstrably improve the 

present technical field and, as such, are not abstract, intangible or purely 

theoretical. Further, if any claims appended to the end of this specification contain one or 

more elements designated as "means for [perform]ing [a function]. .. " or "step for 

[perform Jing [ a function] ... ", it is intended that such elements are to be interpreted under 

35 U.S.C. 112(±). However, for any claims containing elements designated in any other 

manner, it is intended that such elements are not to be interpreted under 35 U.S.C. 112(±). 
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CLAIMS: 

1. ' A linear light-emitting diode (LED) lighting apparatus, comprising: 

an array of light emitting diodes (LEDs) comprising: 

a first plurality of LEDs configured to produce a first light having a first 

color temperature, wherein the first plurality of LEDs aligns within 

a first linear shape; 

a second plurality of LEDs configured to produce a second light having a 

second color temperature different from the first color temperature, 

wherein the second plurality of LEDs align within a second linear 

shape; 

a driver circuit configured to output a plurality of currents; 

a switch assembly configured to couple to the driver circuit, wherein the switch 

assembly comprises: 

a first switch configured to cause the driver circuit to output one of the 

plurality of currents; 

a second switch configured to cause the one of the plurality of currents to 

couple to the first plurality of LEDs, the second plurality of LEDs, 

or both. 

2. The linear LED lighting apparatus of claim 1, wherein the second switch 

comprises a plurality of selectable positions. 

3. The linear LED lighting apparatus of claim 2, wherein the plurality of selectable 

positions comprises: 

a first position configured to cause the switch assembly to couple the one of the 

plurality of currents to the first plurality of LEDs; 

a second position configured to cause the switch assembly to couple the one of the 

plurality of currents to the second plurality of LEDs; and 
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a third position configured to cause the switch assembly to couple a first portion 

of the one of the plurality of currents to the first plurality of LEDs and a second portion 

of the one of the plurality of currents to the second plurality of LEDs. 

4. The linear LED lighting apparatus of claim 1, wherein the first color temperature 

corresponds to 3000 Kelvin and the second color temperature corresponds to 4000 

Kelvin. 

5. The linear LED lighting apparatus of claim 1, wherein the second switch 

comprises a plurality of selectable positions, wherein each of the plurality of selectable 

positions is configured to cause the switch assembly to send a respective signal to the 

driver circuit, wherein the respective signal is configured to cause the driver circuit to 

output the one of the plurality of currents that corresponds to a current position of the 

plurality of selectable positions. 

6. The linear LED lighting apparatus of claim 1, comprising a housing comprising 

an interior volume configured to hold the driver circuit, the first plurality of LEDs, and 

the second plurality of LEDs. 

7. The linear LED lighting apparatus of claim 6, wherein the housing comprises a 

length greater than or equal to 24 inches. 

8. The linear LED lighting apparatus of claim 6, wherein the switch assembly is 

configured to be positioned in a receptacle of the housing, and wherein the switch 

assembly is configured to be flush with a surface of the housing when positioned in the 

receptacle. 
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9. The linear LED lighting apparatus of claim 1, comprising at least one electrical 

connection configured to transmit electricity from the lighting apparatus to at least one 

other lighting apparatus. 

10. A linear light-emitting diode (LED) lighting system, comprising: 

a first modular lighting apparatus traversing a first linear distance, wherein the 

first modular lighting apparatus comprises: 

a first plurality of light-emitting diodes (LEDs) arranged within a first 

linear form factor and having a first number of LEDs, each LED of the first 

plurality of LEDS associated with a first color temperature; 

a first driver circuit configured to output a first plurality of currents; 

a first switch assembly configured to: 

cause the first driver circuit to output one of the first plurality of 

currents; and 

couple the one of the first plurality of currents to the first plurality 

of LEDs; and 

a first extender port; and 

a second modular lighting apparatus traversing a second linear distance that is 

longer than the first linear distance, wherein the second modular lighting apparatus 

compnses: 

a second plurality of light-emitting diodes (LEDs) arranged within a 

second linear form factor and having a second number of LEDs, each LED of the 

second plurality of LEDs associated with the first color temperature, wherein the 

second number is greater than the first number by a scale factor; 

a second driver circuit configured to output a second plurality of currents; 

a second switch assembly configured to: 

cause the second driver circuit to output one of the second plurality 

of currents; and 
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couple the one of the second plurality of currents to the second 

plurality of LEDs, wherein the one of the second plurality 

of currents is greater than the one of the first plurality of 

currents by the scale factor; and 

a second extender port configured to couple with the first extender port to 

combine the first modular lighting apparatus and the second modular lighting 

apparatus to traverse the first linear distance and the second linear distance. 

11. The linear LED lighting system of claim 10, wherein the first switch assembly is 

configured to receive a signal to cause the first driver circuit to output the one of the first 

plurality of currents. 

12. The linear LED lighting system of claim 11, wherein the signal is received via a 

wired connection. 

13. The linear LED lighting system of claim 11, wherein the signal is received via a 

mechanical switch. 

14. The linear LED lighting system of claim 11, wherein the signal comprises a 

wireless signal. 

15. The linear LED lighting system of claim 10, wherein the first driver circuit 

comprise a current regulator. 

16. The linear LED lighting system of claim 10, wherein the first extender is 

configured to electrically couple the first lighting apparatus to the second lighting 

apparatus. 
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17. The linear LED lighting system of claim 10, wherein each LED of the first 

plurality of LEDs receives a same amount of current via the one of the first plurality of 

currents that each LED of the second plurality of LEDs receives via the one of the second 

plurality of currents. 

18. A linear light-emitting diode (LED) system, comprising: 

a first modular lighting apparatus comprising: 

a first array of light emitting diodes (LEDs) comprising: 

a first plurality of LEDs associated with a first color temperature, wherein 

the first plurality of LEDs aligns within a first linear shape; 

a second plurality of LEDs associated with a second color temperature 

different from the first color temperature, wherein the second plurality of LEDs 

aligns within a second linear shape; 

a first driver circuit configured to output a first plurality of currents; 

a first switch assembly configured to couple to the first driver circuit, 

wherein the first switch assembly comprises: 

a first switch configured to cause the first driver circuit to output 

one of the first plurality of currents; 

a second switch configured to: 

cause a first portion of the one of the first plurality of 

currents to couple to each LED of the first plurality of LEDs; 

cause the first portion of the one of the first plurality of 

currents to couple to each LED of the second plurality of LEDs; or 

cause half of the first portion of the one of the first plurality 

of currents to couple to each LED of the first plurality of LEDs and 

each LED of the second plurality of LEDs; and 

a second modular lighting apparatus configured to electrically couple to the first 

lighting apparatus, wherein the second lighting apparatus comprises: 

a second array of light emitting diodes (LEDs) comprising: 
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a third plurality of LEDs associated with a third color temperature, 

wherein the third plurality of LEDs aligns within a third linear shape, 

wherein the third color temperature matches the first color temperature, 

and wherein the third plurality of LEDs is longer than the first plurality of 

LEDs; 

a fourth plurality of LEDs associated with a fourth color 

temperature matching the second color temperature, wherein the fourth 

plurality of LEDs aligns within a fourth linear shape, and wherein the 

fourth plurality of LEDs is longer than the second plurality of LEDs; 

a second driver circuit configured to output a second plurality of currents; 

a second switch assembly configured to couple to the second driver 

circuit, wherein the second switch assembly comprises: 

a third switch configured to cause the second driver circuit to 

output one of the second plurality of currents; and 

a fourth switch configured to: 

cause a second portion of the one of the second plurality of 

currents to couple to each LED of the third plurality of LEDs; 

cause the second portion of the one of the second plurality 

of currents to couple to each LED of the fourth plurality of LEDs; 

or 

cause half of the second portion of the one of the second 

plurality of currents to couple to each LED of the third plurality of 

LEDs and each LED of the fourth plurality of LEDs. 

19. The linear LED system of claim 18, wherein the first modular lighting apparatus 

comprises a first connector configured to couple to a second connector part of the second 

modular lighting apparatus, wherein the first connector and second connector are 

configured to transmit data between the first modular light apparatus and the second 

modular lighting apparatus. 
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20. The linear LED system of claim 18, wherein a first ratio of the one of the second 

plurality of currents to the one of the first plurality of currents matches a second ratio of a 

first number of LEDs in the first plurality of LEDs to a second number of LEDs in the 

third plurality of LEDs. 
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ABSTRACT 

A linear light-emitting diode (LED) lighting apparatus may include an array of light 

emitting diodes (LEDs) that may include a first plurality of LEDs that produces a first 

light having a first color temperature. The first plurality of LEDs aligns within a first 

linear shape. The second plurality of LEDs may produce a second light having a second 

color temperature different from the first color temperature. The second plurality of 

LEDs aligns within a second linear shape. The lighting apparatus may also include a 

driver circuit that outputs a plurality of currents and a switch assembly that may couple to 

the driver circuit. The switch assembly may include a first switch that may cause the 

driver circuit to output one of the plurality of currents and a second switch that may cause 

the one of the plurality of currents to couple to the first plurality of LEDs, the second 

plurality of LEDs, or both. 

28 

Jesco Lighting Group, LLC -- EX1004 - Page 30 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number AGSL:0002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the 
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76. 
This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the 
document may be printed and included in a paper filed application. 

Secrecy Order 37 CFR 5.2: 

D Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to 
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.) 

Inventor Information: 

Inventor 11 I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El !='eter ~ngelo !JallePezze 

Residence Information (Select One) • US Residency Non US Residency Active US Military Service 

City ~ouston I State/Province I frx I Country of ResidencJ I f.Js 

Mailing Address of Inventor: 

Address 1 307 Greenbelt 

Address 2 

City I ~ouston I State/Province I ~x 
Postal Code I ~1019 I Countryi I Ius 

Inventor b I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name 

I El J'l.ndrew r,iichael l3vendsen 

Residence Information (Select One) @ US Residency Non US Residency Active US Military Service 

City ~akewood I State/Province I ~o I Country of ResidencJ I 1-Js 

Mailing Address of Inventor: 

Address 1 12790 W 6th Place 

Address 2 

City I1--akewood I State/Province I r0 

Postal Code I ~0401 I Countryi I Ius 

All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I 

Correspondence Information: 
Enter either Customer Number or complete the Correspondence Information section below. 
For further information see 37 CFR 1.33(a). 

EFSWeb2.2.13 

Add I 

Suffix 

I El 

Suffix 

I El 

Jesco Lighting Group, LLC -- EX1004 - Page 31 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number AGSL:0002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 37106 

Email Address docket@fyiplaw.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention :;oNTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

Attorney Docket Number l'\GSL:0002 I Small Entity Status Claimed ~ 
Application Type Non provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) I~ I Suggested Figure for Publication (if any) 11 
Filing By Reference: 
Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 
filed application 

Publication Information: 
□ 

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219) 

Request Not to Publish. I hereby request that the attached application not be published under 

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

. 

. 

i-

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner lo Limited Recognition (37 CFR 11.9) 

Customer Number ~7106 

EFS Web 2.2.13 

Jesco Lighting Group, LLC -- EX1004 - Page 32 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number AGSL:0002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate 
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes 
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current application, please leave the "Application Number" field blank. 

Prior Application Status !='ending IT I Remove I 
Filing or 371 (c) Date 

Application Number Continuity Type Prior Application Number (YYYY-MM-DD) 

I ~laims benefit of provisional IT 63040585 ~020-06-18 

Additional Domestic Benefit/National Stage Data may be generated within this form 
I Add I by selecting the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 

constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 

that is eligible for retrieval under the priority document exchange program (PDXi the information will be used by the Office to 

automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 

responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 

property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Application Number Countryi Filing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Additional Foreign Priority Data may be generated within this form by selecting the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 
Applications 

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also 
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March 

□ 16,2013. 
NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March 
16, 2013, will be examined under the first inventor to file provisions of the AIA. 

EFS Web 2.2.13 

Jesco Lighting Group, LLC -- EX1004 - Page 33 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

AGSL:0002 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 
application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 
authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s) 

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the 
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office 
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of 
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office 
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign 
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed 
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the 
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h) 
(1 ). 

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked, 
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search 
results from the instant patent application when a European patent application claiming priority to the instant patent 
application is filed. See 37 CFR 1.14(h)(2). 

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 
copy of search results from the instant application without delay in a European patent application that claims priority to 
the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s) 

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant 
[81 application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent 
[81 application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 
application in accordance with 37 CFR 1.14. 

EFS Web 2.2.13 

Jesco Lighting Group, LLC -- EX1004 - Page 34 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number AGSL:0002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 

• Assignee 
I 

Legal Representative under 35 U.S.C. 117 
I 

Joint Inventor 

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1~1 
Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. ~ 
Organization Name I ~GS Lighting Management, LLC 

Mailing Address Information For Applicant: 

Address 1 14701 SI. Mary's Lane, Suite 625 

Address 2 

City Houston State/Province TX 

Country I 1-Js Postal Code 77079 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 

EFS Web 2.2.13 

Jesco Lighting Group, LLC -- EX1004 - Page 35 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number AGSL:0002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

Assignee 11 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature ltJim Thomas/ Date (YYYY-MM-DD) 12020-12-21 

First Name ~im I Last Name I ~homas Registration Number 171,611 

Additional Signature may be generated within this form by selecting the Add button. I Add I 

EFS Web 2.2.13 

Jesco Lighting Group, LLC -- EX1004 - Page 36 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PTO/AIN14 (02-18) 
Approved for use through 11/30/2020. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number AGSL:0002 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

EFS Web 2.2.13 

Jesco Lighting Group, LLC -- EX1004 - Page 37 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 
the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 
Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 
Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 
tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 
552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use, 
to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an 
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 
individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C. 
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use, 
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 
aware of a violation or potential violation of law or regulation. 

EFSWeb2.2.13 

Jesco Lighting Group, LLC -- EX1004 - Page 38 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED 
FIXTURES 

First Named Inventor/Applicant Name: Peter Angelo DallePezze 

Filer: Jim Thomas/Cynthia Todd 

Attorney Docket Number: AGSL:0002 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

UTILITY FILING FEE (ELECTRONIC FILING) 4011 1 80 80 

UTILITY SEARCH FEE 2111 1 350 350 

UTILITY EXAMINATION FEE 2311 1 400 400 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Jesco Lighting Group, LLC -- EX1004 - Page 39 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 830 

Jesco Lighting Group, LLC -- EX1004 - Page 40 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



Electronic Acknowledgement Receipt 

EFSID: 41447219 

Application Number: 17129228 

International Application Number: 

Confirmation Number: 1012 

Title of Invention: 
CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED 
FIXTURES 

First Named Inventor/Applicant Name: Peter Angelo DallePezze 

Customer Number: 37106 

Filer: Jim Thomas 

Filer Authorized By: 

Attorney Docket Number: AGSL:0002 

Receipt Date: 21-DEC-2020 

Filing Date: 

Time Stamp: 17:04:10 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $830 

RAM confirmation Number E2020BKH04524837 

Deposit Account 061315 

Authorized User Jim Thomas 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.21 (Miscellaneous fees and charges) 

37 CFR 1.20 (Post Issuance fees) 

Jesco Lighting Group, LLC -- EX1004 - Page 41 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



37 CFR 1.19 (Document supply fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) 

37 CFR 1.16 (National application filing, search, and examination fees) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

476681 

1 
Drawings-only black and white line AGSL0002_Formal_Drawings. 

no 5 
drawings pdf 

81 b8a66c407fe1 7a9e4f0c95c591 be4a41 ab 
e89d 

Warnings: 

Information: 

1206374 

2 Oath or Declaration filed AGSL0002_Declarations_.pdf no 2 
2 992d4c5 feS 7 c9 Sb 1 fa8 7fbcd 80d4 34077 e9 

Sc3e 

Warnings: 

Information: 

876473 

3 Power of Attorney AGSL0002_POA_.pdf no 2 
f5f0b22d094 76b73df5efa29fca95e2621955 

699 

Warnings: 

Information: 

174203 

4 
AGSL0002_Patent_Application. 

yes 28 
pdf 

26a0868f99bdc9d302f9eec5fc7231 edc6cb 
ad1 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Specification 1 20 

Claims 21 27 

Abstract 28 28 

Warnings: 

Information: 

1256121 

5 Application Data Sheet 
AGSL0002_Application_Data_S 

no 8 
heet.pdf 

82102c7187b591348dd1 e7978506480fbb3 
192dc 

Jesco Lighting Group, LLC -- EX1004 - Page 42 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



Warnings: 

Information: 

34865 

6 Fee Worksheet (5B06) fee-info.pdf no 2 
f28897c6b6e8f06c918173f9dc451943b835 

6fe3 

Warnings: 

Information: 

Total Files Size (in bytes) 4024717 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New AQQlications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International AQQlication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International AQQlication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 17/129,228 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A 80 N/A (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A 350 N/A (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A 400 N/A (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 (37 CFR 1.16(i)) 
minus 20= X 50 = 0.00 OR 

INDEPENDENT CLAIMS 3 minus 3 = X 240 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL 830 TOTAL 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "O" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

17/129,228 

37106 

FILING or 
37l(c)DATE 

12/21/2020 

FLETCHER YODER P.C. 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

GRPART 

UNIT FIL FEE REC'D 

830 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

AGSL:0002 20 3 
CONFIRMATION NO. 1012 

FILING RECEIPT 

1111111111111111111111 m~mll!~HI ~,1,111111111111111111111111 

Date Mailed: 01/05/2021 

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence 
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER, 
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are 
subject to collection. 

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes 
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or 
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt 
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another 
Filing Receipt incorporating the requested corrections provided that the request is grantable. 

lnventor(s) 
Peter Angelo DallePezze, Houston, TX; 
Andrew Michael Svendsen, Lakewood, CO; 

Applicant( s) 
AGS Lighting Management, LLC, Houston, TX; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 63/040,585 06/18/2020 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access Application via Priority Document Exchange: No 

Permission to Access Search Results: No 

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as 
appropriate. 

page 1 of 3 

Jesco Lighting Group, LLC -- EX1004 - Page 52 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



If Required, Foreign Filing License Granted: 01/04/2021 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 17/129,228 

Projected Publication Date: 12/23/2021 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
Title 

CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

Preliminary Class 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/129,228 

37106 
FLETCHER YODER P.C. 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

FILING OR 3 71 (C) DATE 

12/21/2020 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Peter Angelo DallePezze AGSL:0002 
CONFIRMATION NO. 1012 

IMPROPER CPOA LETTER 

111111111111111111111111]~!1]!~1!~1! ~!~! Ill~! ,1111111111111111111111111 

Date Mailed: 01/05/2021 

NOTICE REGARDING POWER OF ATTORNEY 

This is in response to the power of attorney filed 12/21/2020. The power of attorney in this application is not 
accepted for the reason(s) listed below: 

• The power of attorney you provided did not comply with the power of attorney rules that became effective on 
June 25, 2004. See 37 CFR 1.32 and 69 Fed. Reg. 29865. 

/qtran/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Doc Code: PA .. 
Document Description: Power of Attorney PTO/AIA!82A (07-13) 

Approved fer use thrnugh 03i31/2021. OM8 0651-0035 
U.S. P,,t,,nl and Trademark Office: U.S. DEPAHTMENT OF COMMEHCE 

Unde, !Ile Pape,work Reduction Act of 1995, no persons are requir,;d to respond lo a cr;l!e,,1ion of information un!ess ·i! displays a valid 0MB control mm,ber. 

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE 
REGISTERED PRACTITIONERS 

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTOiA!N828) to identify the app!ication to which the 
Power of Attorney is directed, in accordancEi with 37 CFR 1.5, unless the application number and filing date are identiiied in the Power of 
Attorney by Applicant form. If neither form PTO/AIN82A nor form PTO/AIA82B identifies the application to which the Power of Attorney is 
directed, the Power of Attorney will not be recognized in the application. 

Application Number 17/129,228 

Filing Date December 21, 2020 

First Named inventor Peter Angelo Dal!ePezze 

Title CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR 
LED FIXTURES 

Art Unit Unassigned 

Exam!ner Name Unassigned 
Attorney Docket Number AGSL:0002 

SIGNATURE of A J~licant (?_~ __ Patent Practitioner 
Signature /Jim Thomas/ Date (Optional) January 6, 2021 

Name Jim Thomas Registration 71,6111 
Number 

Tiile (if Applicant is a 
juristic entity) 

Applicant Name (if Applicant is a juristic entity) !AGS Lighting Management! LLC 
NOTE: This form must be signed in accordance wiih 37 CFf~ 1,33, See 37 CFR 1.4(d) for signature requirements and certifications. If 
morE, th,m one applicant, use multiple forms. -------------

[lJ *Total of .~ forms are submitied. 

This co!!ection of information is required by 37 CFR ·1, 131, 1.32, and 1 .33. The information is required lo obtain or retain a benefit by 
the public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U,S,C. 122 and 37 CFR 
1.11 and 1.'14, This collection is estimated lo lake 3 minutes to complete, including gathering, preparing, and submitting the completed 
application form to th,~ US PTO. Time w!li vary depending upon the individual case. Any comments on the amount of time you require 
to complete this form and/or suggestions for reducing this burden, shCJuld be sent to the Chief lnformatiCJn Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, V/.\ 22313-4450, DO NOT SEND FEES OR 
COMPLETED FORMS TO TH!S ADDRESS. SEND TO: Commissit)ner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

if you need assistance in completing the form, call ·/-800-.PT0-9 I 99 and select option 2. 
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Doc Code: PA .. 
Document Description: Power of Attorney 

PTO/A!A/828 {07,.13) 
Approved for USO thrm,gh 0313112021 OM8 0651-0035 

U,S, Patent and Tra,fomark Office; U.S. DEPARTMENT OF COMMERCE 
Under \he Papo1wo1k Reduction Act of 1995, no pen;ons are required lo respond to a co!leclior. cf information unler,s it displays a va!iti 0MB cw1trr;I r1w11b~r 

I hereby revoke ali previous powers of attorney glven in the applicaUon identified in either the attached transmittal letter or 
the boxes below. 

---------------

Application Number Filing Date 

(Note: The boxes above may be left blank if information is provided on form PTO/AlA/82/-\.) 

!vi I hereby appoint the Patent Pracutioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and 
to transact all business in the United States Patent and Trademark OfficB connected th(m3w!th for the application refereneed in 
the f1t!ached transmittal letter (form PTO/AlAi82A) or identified above: 

~ ~~-- ___ _1 OR 

□ I hereby appoint Practi!ioner(s) named in the attached list (form PTO/AIA/82C) as my/our attomey(s) or agent(s), and to transact 
all business in the Unlted States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AI.AJ82A) or Identified above. (No!e: Complete form PTO/.AIA/82C.) 

Please recognize or change the correspondence address for the application Identified in the attached transmittal 
letter or the boxes above to: 

[a The address associated with lhB above-mentioned Customer Number 

OR 

□ :: address associated with Customer Number:[::::: __________ I 
□ Firm or 

Individual Name 

Address 

City l State i I Zip I I 

Country 

Telephone I Email I 
I am the App!lcanl (if the Applicant Is a Jurlstlc entity, 11st the Applicant name in the t;ox): 

-~-~ ------- ------------; 
IAGS Lighting Management, LLC ! 
I _______ j ·-

□ Inventor or ,Joint Inventor (mis not required below) 

□ Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

~ Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's titl,, if appiicant is a juristic entity) 

□ Person Who otherwise Shows Suffic:klnt Proprietary Interest (e.g,, a petition under 37 CFR 1 A6(b)(2) was granted in the 
application or Is concurrently beinu filed witli this document) (provide signer's liiie lf applicant is a juristic entitv) 

SIGNATURE of Applicant for Patent 

The undernlgm;d (whose tiile is supplied below) is authorlz,id to act on behalf of the appi!cant {e.g .. w1·1ere the ;~ppllcan! is,; juristic entity), 
Signature {~ flflll-vv-- i Date (Optional) I 
Name Peter Dal!ePezze 

Tille President 

N.9.1.f;.;, Signature • This forrn must be signed by the applicant in accordance wi(t; 37 CFR 1.33. See 37 CFR ·; ,4 for signature requlremenls 
and certifications. If more than one applie,~nt, use rnulliple forms. 

Drotai of forms are submitted. 
" '• - ,- n '' This co,ledlon of 111fo1111ai1on 1s reqrnred tiy 37 CFR i.131, 1.32, and L,3. Tho 111fonna1mn 1s required to obtain or ,,,1,,,n ,i b(,nerit ,1y the public whlcl\ Is to f:le (and by the 

USPTO lo process) an applica!ion, Confidentiality is governed b;• 35 U.S,C. 122 sr.d 37 CFR 1 11 and 1.14, This co!ledlor. i~ estimated lo take 3 mln\Jles to complBls, 
including gathsdng, preparing, and submiWnn Iha completed applkaticn form to the USP TO, Time will v:;ry depe~dlng u;,or. (he indlvldu~! case. ,".Py c:omment5 on the smcun\ 
oi tinw yo11 req,;ire t,1 C()P1Pleie !his form and/or sugges!iu11s for reduo:ng th1$ bwrder,, should be sent !c the Chief t11formalio11 Offi,;ar, U.S. Pa,,;n! and Triidemark Office, U,S. 
Deparlm,mt of Commerca, P.O, Box 1450, Alexa,1dr:a, VA 223'13·1-160, DO NOT SEND FEES OR COMPLETED FORMS TO Tr<iS ADDRESS. SEND TO; Commlsslormr 
fer P~!enls, P,0, Box 1450, Al<>~ancirla, VA 22'.li3-i450, 

ii' you noed assistsncr, in comp/e!ing !he form, call 1-800-PT0-,9199 and :wlec! op/ion 2. 
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Electronic Acknowledgement Receipt 

EFSID: 41567821 

Application Number: 17129228 

International Application Number: 

Confirmation Number: 1012 

Title of Invention: 
CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED 
FIXTURES 

First Named Inventor/Applicant Name: Peter Angelo DallePezze 

Customer Number: 37106 

Filer: Jim Thomas 

Filer Authorized By: 

Attorney Docket Number: AGSL:0002 

Receipt Date: 06-JAN-2021 

Filing Date: 21-DEC-2020 

Time Stamp: 17:16:44 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

3486970 

1 Power of Attorney AGSL0002_POA_.pdf no 2 
Sd 19597 491418ea4 798605f200f72a8b4fdt 

674d 

Warnings: 
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Information: 

Total Files Size (in bytes)~ 3486970 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/129,228 

37106 
FLETCHER YODER P.C. 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

FILING OR 3 71 (C) DATE 

12/21/2020 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Peter Angelo DallePezze AGSL:0002 
CONFIRMATION NO. 1012 

POA ACCEPTANCE LETTER 

1111111111111111111111 ll]~!l]!~l!~l!~l~HHH] 11111111111111111111111 

Date Mailed: 01/11/2021 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 01/06/2021. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/ctuazon/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

17/129,228 

37106 
FLETCHER YODER P.C. 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

FILING OR 3 71 (C) DATE 

12/21/2020 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Peter Angelo DallePezze AGSL:0002 
CONFIRMATION NO. 1012 

PUBLICATION NOTICE 

Title:CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

Publication No.US-2021-0400780-A 1 
Publication Date: 12/23/2021 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set 
forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's 
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800) 
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office, 
Public Records Division, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and 
the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through 
the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application 
Information and Retrieval (PAIR) system. The direct link to access this status information is currently 
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only 
be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Doc code: IDS PTO/SB/OBa (01-22) 

Doc description: Information Disclosure Statement (IDS) Filed Approved for use through 05/31/2024. 0MB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Application Number 17129228 

Filing Date 2020-12-21 

INFORMATION DISCLOSURE First Named Inventor I i"eter Angelo DallePezze 
STATEMENT BY APPLICANT 

Art Unit 12844 
( Not for submission under 37 CFR 1.99) 

Examiner Name I HAMMOND, CRYSTAL L 

Attorney Docket Number I AGSL:OOO2 

U.S.PATENTS I Remove I 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. I Add I 

U.S.PATENT APPLICATION PUBLICATIONS I Remove I 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20180231226 A1 Ro1a-oa-16 Koo et al. 

2 20190239298 A1 Ro19-oa-O1 Bruckner et al. 

3 20180209626 A1 Ro1a-O1-26 V'adav et al. 

4 20200118482 A1 Ro2O-O4-16 Jung et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button.I Add I 

FOREIGN PATENT DOCUMENTS IRemovel 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
T5 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

EFSWeb2.1.18 
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Application Number 17129228 

Filing Date 2020-12-21 
INFORMATION DISCLOSURE First Named Inventor I Peter Angelo DallePezze 
STATEMENT BY APPLICANT 

Art Unit 2844 
( Not for submission under 37 CFR 1.99) 

Examiner Name I HAMMOND, CRYSTAL L 

Attorney Docket Number AGSL:0002 

1 )0190108511 KR A 2019-09-24 nfineon Technologies AG X 

If you wish to add additional Foreign Patent Document citation information please click the Add button I Add I 

NON-PATENT LITERATURE DOCUMENTS IRemovel 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
publisher, city and/or country where published. 

1 ntemational Search Report and Written Opinion for PCT/US2021/061419, dated March 24, 2022, 10 pages 

If you wish to add additional non-patent literature document citation information please click the Add button I Add I 
EXAMINER SIGNATURE 

Examiner Signature 11 I Date Considered 11 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 17129228 

Filing Date 2020-12-21 
INFORMATION DISCLOSURE First Named Inventor I Peter Angelo DallePezze 
STATEMENT BY APPLICANT 

Art Unit 2844 
( Not for submission under 37 CFR 1.99) 

Examiner Name I HAMMOND, CRYSTAL L 

Attorney Docket Number AGSL:0002 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

See attached certification statement. 

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Jim Thomas/ Date (YYYY-MM-DD) 2022-06-23 

Name/Print Jim Thomas Registration Number 171,611 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFSWeb2.1.18 
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10085314 

Ught emitting diode driver for load changes 

Th2 pres<:m i•,ve••ticn r8itrt.:s t,:, 3 :igM err:itt:ng diad<: {~E:J} ,:;riv,:r tor c:-,zngir:g El l,:,f:ld, to c,:,mrcl 

·,:ci1;sue, :;u;;~rrt, or ~{.y.,,,:e; s::pplied ·tc 2i io:;:;d .su:;h a.s r.:1;: :_1:D .s~_;:rig. Ac:;o;.-;i;:g ~nth~ ~re1en~. 

invent lo:--:, z d8'/ice for zdjusti11g ,:.ur:znt o: p,:,vvr:i· ccrn::•riso::s G first b:zn,:.17 swit,.:h, cl s8c,:,11d b1·a:~ci-i 

s-..v:tch. ;Jnd ;J c,:,ntroi ,,-,ocu:8. T:-,2 ,:or:tro: rr:cduie is ,:;8s:gr:Bte:d to determin<: z ,:orr:m;Jnd f,:,r 

c~;r.:1:;q:rig;,;; r:r.s~. st:::1~ in1•J::: ~f~c.-...rir! ~ia-te !r: ;~sp.__,rise in HK' c.__,m:;;a;:d, ~-~:f~ ,.-nr:ttc: rr:cd:..:ie r.:1:;ti·.::::tes 

t;--18 s8c,:,11d b1·21:~ci-i s~vitcll, ,.:,pzrntr;:s 21 povvei· mod'...!18 t,:, su::,piy pmvw f,.:,r zcti,1uting 21 so::ccrid L~D set 

t,:, in,:r83':•8 the s:__;pply voitBg8, ope•;Jt8s the f:rs-:: timr:c:-, s-..v:tch -::c .s~:p::,ly fl tB•g8-:: p,:,\M<:r tor 

ocfrl::'d:;r~ H:r fas~ 1_::o s1~''. :ri :·esp~:11:-:;1: 1G dt:~rrrn:notk:n th,1i. ~:;1~ mri:J'.!m nf cvrrn:-:i. :ri i.lle:: s:;:x;n:;d 

trn:":Ch switch dces w .. t o:ceo::d 3 tll:esllold CU((0::11-:: vaiur;: -::c dis::iputr;: z pm-:: cf t!":8 ::upp;y ::•ow8:, ar-:d 

:tv;;,1;ti\r;::te1 th~ fas~. b:-:::nch 3w:~ch :n te1:')c;;se ~o;:: •.::f~te;;7;ir:a1:or: 1~;r.:1t th~ :;u;;,:'r:t i;: ·the sec0nd 

Images (11) 

C!aim5 (20) 

J\3::: ;;:f~th•Jd tot ;~g::1;,;;,tir:g c::nerit ct pow•:':-, 

Worldwide applications 

Application KR1020190028598A events ® 

:)rt1~:·:::i;:i:-:q ;;i t::Grr:morid 10 d1ow_:1;:: fm::: o f:1 s~ :-/'.,11r t:J o s1;::c~:1K: si.c1:e::, v,1hrrr~i:;, dvrir:q :hr: f:r:-;;·1 s:3t1:, :: f:r:-;;·1 b:oric:; s1.ri1:''.c:: :s ;;ic~:v,1~e::d i.D p:J1/•,'1~1· c1 f:1·s1 :-;;et cf light t::~;i 11:119 diod1~s 

:\ED::) znd pc~ve( 21 so::ccr:d sr;:t cf ~E:Js; The se,.:or-:d b~zr:ch sw:tch is d8zctiv:1t8C: t,.:, prc;,-:iQit t!":8 (.,::•2rnt:o:~, cJr-:d d:..:ri:":q th,;: so::ccr:d st:1t2, tile f:1s.: b:·21nc;,-: s~vitc!": is de-1:::-::iiz-::ed to 

~tc~;ihi1 pn'Nf~ring ·the first :"::D .se·t a;:d th•:' ~{.y.,,,:e; is 1::pplie•.:: 10 t~;e .s•:':;o;:d u: I) se~ .6i .se:;o;:d b;2-nc~; svvitc~: i.s :::c~_:va~.':'d"" r.:1:-:d; 

:11 rr:ispcrisr ·1~: o '.)J;~:rn,1:;d ·1~: d:,1:;oe f:om 'd1r fas~ :-/'.,11r t:J 1:;(3 sw:o;:d s:otr:; 

f'-":tiv;Jtir-:g the ;;ecor:d lxzn,:h s1Nit,:h; 

:);:ving::: pn'Ner m.-_,d::I~ ·tc :ri:;ter.:1se suppiy YGlt:::g•:' ·tc 1::pply s::pply pc't'ier 1.-_, act:va~.~ ·the sec0nd se~. nt l.~ Ds; 

:n 1·8sp,.:,11so:: -::c d8-::errn:ning -::hut the ,.:~:rrw:t zt 1;,-:8 S8C(.•:":d b:·21nc!": s~vitc!": C:or;:s :":Ot e.<C'28C: 21 C'...!1·:·r;::~-:: th1·r;:sh,.:,IC:, drivir-:g the fl: s-:: b1·.:1:~c!": s~vitcll -::c dissip:1t8 3 ponior: of th,;: S'...!pply 

po-..ve• to pro\'id.:: z t;Jrget ::,ower fer ;J::;-::ivz-::i••g -::h.:: fast .set ot i...ED;;. d:ss:pzte s-::e::,: An,:; 

:11oc-1:,/;;i-1:11g ·1h1;:: fast br::11d1 sw::ch :ri 1"t::-:;rx111:-;;e ~G d,;::~e::rrn:n:riq ~::;f i.lle:: cvm3:":i. ot ·1h1;:: :,t:C'.JIK"l b:·,1:;ch :-:;w:tch (3A>.X~t:d:-:, i.lle:: cvm3:":i. ~::rns:;G!d 

Wcl'f. 
: he ;7;e·tho•.:: cf· d:::i ;7; 7, 

:)::vinr~ ·1h1;:: f:1·s~ br::nch sw::ch 1G dis:,ip8tf: o ~:o:i.icri of '.":>'.!pµly p~:1.,..,·1~1· i;:::l:.xfos rr:ndifyi;:o c1 rr~s::,''.,1:;ce cf tht: f1:·s1 ::;m:-:ch swi~ch bos,;:xJ ~:n t;i d:ffr3r1:11c1: :-_;(3·1w(3e:; tht: :Qr(~t:~ VJI..W~1· mid 

-::ho2 su:::,,piy pc~ve(_ 

Way. 

:ri re3pctne ~-'-'::: .-_-nrr:n12-r:d ~-'-' c~;r.:1:;g•:' trnm ~he 3f~cGnr! 1tate ~o th~ r:r.s~. stat~· 

P~ch:bi-::ir:g c!":cJr-:ging f:'(.•lll -::ho:: so::ccnd st:1t8 -::c tile f:rs-:: state b8fore tile t:rne d2l:1y; ti.nC: 

ChB••ging from t:-,8 :-8c,:,nd :-tme to -::he fast .s-::zte zhe• t:-,8 t:m2 deiBy, 

Wc1y. 

Tile rr:8-::hod cf clzirr: 3, 1_ri.1;,-:8~e:11 

:)~tf~r;;:i;:ir-:g the ~.:me del;,;;,y :nc:ude3 inc:-en1•:'r:ting::: c:;u;;t v;,;;,l::e artet 2-r;ti\r:::ti;;g th~ seccn•.:: hra;::;h S'Nitd1 ar-:d befo;•:' r!er.:1:;ti·.,,;::ti;:u th•:' f:;.s~ :-Jra;;ch 1w:tr;h 

Vl/ay. 
•he ,,,c,,·,oci ,,,, cloi:o, 5, 

D2te•mir-:i••g th;Jt -::he ::.:u..-,:n-:: 3t th::: ;;2cond ::,mr-:,:h s1.Nit,:h e:,::ce:2d:- -::he ::.:u..-,:n-:: -::h•.::sh,:ild vvhen -::h.:: cu..-,:n-:: Yfliue: i••dic;Jt8d ::,y t:-,8 voit,:;g2 ,:;t the se•,se eiem2nt ex,:2e,:;s t:-,e c:__;rr8nt 

·1h1 t::-:;hn:d. 

Wcl'f. 
: he ;7;e·tho•.:: cf· d:::i ;7; ~, 

: hr: s1~11s1~ rlernW:''. ::-:, c1 :,t:cn:-:d :,t:;::,t: 1~;1;::rw:m 8:":d the f:r:,''. 0rnr:c:: sw:i.:.:::h is covrJlrd i:; s1;::r:1~s w::h ''.hf fas~ :-:,t::;:-:,t: (3;1;::;~:1~111 

\ilfff)', 

ih~ rr:e~_~:nf: .-_.~- d;,;;,irr: 7, whe;•:'in 

":"11r f:1 s~ :,t:;::,t: (3;1;::rw:m cNnµris,;:::-:, c1 rr~s::,,'.;'/1~ rlen1W:''. orid 1:;(3 sw:o;:d S(3:":S(3 t::1~mrri-1 ccrn~:1 is1~s ;;i 11;:::-;;;s:iv,;:: r:le::rne:;: 

Jesco Lighting Group, LLC -- EX1004 - Page 66 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



Vl/ay. 
•he ,,,c,,·,oci ,,,, cloi:o, ·;, 

Re,:8ivir:g fl f1•;;t c,:,m:-:--:3,,d p:__;ls<: w:d-::h modu:med (PWfv':; :-ign;JI to deBc-::ivme 1:-,8 f:r;;t se:t cf L,EDs; 

:~e,x~i'-/i:-:q ;;i S(3C:orid cG:-r:morid FVvM s:w-:ol ''.O w:frl::h: the :-:;1:r::Gr:d :-;;ei. cf lSDs, 

Tllz f:rs-:: cornrr:u11d PI.IV~1l s:qr:u; znd -::ho2 so2,.:ond corr:mznd P\11.f!',,1 sig11zl i:~d:czto2 fl co:~~m:111C: \(., ch21ngo2 fro:-:--: t;--:8 fl:'st st:1t2 to the szco:~d srnt>2. 

\f\/fly. 

; hr: :~;(3·1h:.x.: c:f r:foi :~; ·1, 

Tho:: fast b~zn,.:h ::v,.1:tch :nc!udes 3 switch:ng r;:ler:-:8r:t 

Wo.y . 

. 6, drvicr: fo; r(30u:;;i-1:11g cvrrW:''. or p~:1.riv:1: 

A fast timr:ch s·,:,:it,:h cont:gured to se:le,:tive:ly suppiy pc-..ve• ,:,u-::put by the ::•D'li8r m,:,d~I<: to t:-,e f1•:-t s<:t ot l:ght <:mitti••g d:ode;; (:....ED;;): 

J\ se,:n:;d br:::nch 3w:~ch c0r:f1gured 10 .seiec·1:veiy s:..:rmly p.-_,wer D'.:i.p:..:t hy the pcvvet ;7;odu:e tc r.:1 .s•:'::o;;d .s•:'t cf :_1:Ds; 

:n,:.l~d:ng 21 C(.•:-:troi :-:-:odul8, 

Th<: ::::o•,tmi ,.~,odu:e i:-: 

Dr:i.1::;;~:i:-:i;:o c1 co:mw:nd tcJ dkrng1~ fHJ;~: :: f:r:-;;·1 s:3t1: 10 :: s1~ccrid st;fe. 1.ivhr:11::ir: dvri:-:q the fir:-/'. st;;i-ie. ·1h1:: f1:·s1 br::11d1 swi~d: ::-:, c1c1:,mt1:d :G pov,11::; the f:r:-/'. s1~·1 of 1_::Ds t;i:-:d p~:1,..,·1:1·s 

t;--:8 s8c(,11d s8-:: of LEDs. Tho2 so2,.:ond :xw:ch sw:tch is d2z,:.tiv:1t2C: t,.:, prc;--:iQit, znd C:w:1191;--:8 S8C(.•:-:d statz, the fast t,rcJr:cll sv,:it,:.17 is do::act:vGto::d-::c p:ohit,i-:: p,.:,wo::1·i:~g ti-:2 f:l"s-:: s8t cf 

L,EDs ;Jr:d t:-,e pm.,.;e:r is zppl:e,:; to t:-,e se:::::o,,d set cf L,EDs. ;1 seccn,:; brn•,::::h .S'liit::::h is E!::::ti\'3ted-,:;nd; 

:ri l"t:srA:ll3f: ~G :: CfJ::!lllO:':d ~G c:;3:-:qe:: fr'.Jlll :hr: f:r:-:,·( s:otf: 10 tht: :-;;ecn:-:d :-/'.s11c'" 

Activzti:-:q th,;: sr;:ccr:d b(:111ch S'hi-::c;--:; 

Drivinq :.~:f~ pow•:'r :::o•.::uie tn i;:r;re;sse S'.:pply vo:tage tn .SIJ:-)p:y 3U~p:y pn'Ner tc :;:;:;ti\rf!te the se.-_·o:;d set •A :_t::)3; 

:11 r(3Spcrisr ·1~: J(3·1e1 rn:ri:ng ·1hc1~ the c:~11"t:;:t ::i. 1:;(3 sw-:o;:d b;oric:; sw:tc:: doe::s ;:nt t:xe:1:x3d o cvr;w:''. 1ilre::silcld, d1·:,/i:-:q the fir:-/'. 0rnr:c:: swii.r::h ''.O d:s:-:;:po:(3 ,1 vJ1··1:o:; CJf i.ile:: svp~:ly 

::,owe:r-::c ;;~pply El -::3•9e-:: p,:,1.Ner for 3,:tiv;Jtir:g the f:rs-:: :-8-:: of L::Ds Tc do; And 

J\;;d d~ac1:va1~ the first ~_;rnnd1 .swi:.ch :ri re3pctne :.c de:.drnin:ng :_~:a-1th•:' c:..:rre:;t ;s~ the se.-_·nr:d brf!nch 3w:~ch •:'X\.'f~eds th•:' c:..:rre:-:1 t~;res~;oid. 

C:evic8. 

d8'/:ce. 

D2to2:·:-:-:ir:i:-:q G tirr:>2 delay ccrrnspcr:ding to th,;: d:ffo::1"8n•:.8 br;:twr;:zn activzt::-:g th,;: sr;:cor:d b(:111c;--: s11vi-::c;--: znd C:e21c-::iv"ztir:q -::ho:: f:rst b~zr:ch sw:tch, 

:n respcns~ ·10 ;s :;o;;:rnf!;;d ·10 cha;;ue f;.-_,m th~ seccn•.:: sto.~e tc ~~:e f:rs·1 .s~:;:;te: 

1':·~:h:b:'d:;r~ c::;;i:":giriq f;om 'dlc'. $c'.C~:nd s10:(3 ''.0 :hr: f:r:-:,·( s:8tf: :)(3f(Jl"t: :hr: ~:rne df~loy; Arid 

:=urthe• ccnf:g~:red -::c ,:h3••ge f,,:,m -::h<: seccn,:; stBt8 -::c t:-,e f:r.s-:: st;Jte ,:;fter-::h<: tim<: de:fly. 

•he ,,,c,,·,oci ,,,, cloi:o, ·; 7, 

:n orde• t,:, dete:rmine -::h<: -::im<: de:fly. t:-,e com rel mcd:_:le, 

:11crr~,1s1~ i.ile:: ccu:-:i. v::lv1~ c1f~e::r ,1:.::::ivo:ir:q :hr: :-:;1:ccrid ::;m:-:r::h sv.,iitd1 mid bdn:·e d1~,1;,;th..+oti:-:q the fir:-/'. 0rnr:c:: switch. 

d8'/:ce. 

; hr: s1~ccrid ::;m:-:r::h sv.,iitd1 i:-:; ccurJlrd i;: srrif:s w:th 'd1r srris:w~ rlf:rnw:\ 

Tho:: co:-:troi rr:odul8, 

.6ir:d dete;;;:ir:e a .-_-urren:. ;_r( th~ s~r;cnd hto.ri:;h S't'ii·1c~; bf:3f~ci en th•:' indic;sti0n ol ·1he vo:tage :::t the .s•:'r:.S•:' e:e:::erit. 

:he ,r,eoeo,~ ci clei .r, 1 c, 
: he .-_-nr:tro: :::cduie. 

A:~d ccnf:q~ro2d -::c d2-::e(rr:i:~e tllzt 1;--:8 cu: 1"8nt at -::ho:: so2ccnd Qrn:-:ch switch 2x,.:2>2ds 1;--:8 cu: 1"8nt ti-::2si-:oid 1.ri.1;--:8r: t!-:8 cu::znt vG!ue :nc:i,.:z-::ed ty-::ho2 '-!O!tcJg>2 z-:: th8 sr;::~s:ng r;:ierr:8r:t 

e,cecds <he ,:srce,,< 1hre:-hcl,~. 

Tllz rr:8-::hod cf clzirr: 15, 

: he 3fm3f~ ~len1•:'r:t :so. secnr:d se;:se f~iemen:. ar:d the :-::-st t,rr.:1:;c~: s;,,,:itch i3 c.-_,:_::-)i~d i;; ser:f~.S w:~h th~ fas:. se;;se eie;;:fm1 

:he .r,e,eo,~ ci clei .r, 1 , , 

: he f:rs·1 b;:;:;nc~; svvitc~: inciudes r.:1 .switd1ing el•:':::e;:t 

C:evic8. 

P-, syst<:m fc• •e:gu:Elting ::::u..-,:m o• po1ver, 

.6, pow1::r rn~:dvle ccJ11f:r~:~1"t:d tcJ outrJu1 pnww, 

/1. fl:st ::C8"I (.,f lig;--:t zrn:tti:~g dicd8S (~EDs}; 

A se.-_·n:;d set or u::)3; 

A flrsi. 0rn:-:r::h sv.,iitd1 t::Grif:gurr:d :G se::lective::ly :,upp;y ::i. :(3,1s: :: pGrtkJll Gf ·1h1:: p~:wr:1 outrJu1 by :hr: pGwe::r :::odu!1:: tn i.ile:: fl: s: u:c:, :-;;ei.; 

P., se:::::o,,d b•,:;nc:-, svvi-::c:-, c,:,,,f1gure:d t,:, se:8ct:ve:y ;;~pply E!t l<:flst El p,:,rt:or: ,:,f the ::,01ver c:_:tp~-:: tiy the p,:,1.Ner mcd:__;le t,:, -::he se,:ond :....ED ;;et; 

:n...-1'.:d:ng:;:; c.-_,;:tmi ;;:ndu:e, 

:he metro: :,scdu:c is: 

D<:t8r:::i••ir:g fl corr:m,:;nd t,:, ::::h;Jnge tm::: ,:; fast s-::3t<: to,:; seccn,:; stBte:. wh<:r8i•• d~:•i••g the: f1•st stBte:. 1:-,8 fl.;;t b•,:;n::::h s1..vi-::c:-, is flct:v3t,:d -::c po1v8r the: fast set ot LED.s B••d p,:,1N<:r.s 

:_~;f~ .sec.-_,rid .se·1 of 1_::Ds The sec0nd :-Jra;;ch 1w:tr;h is •.::f~f!.-_·tiv;stf~r! :.c ~tc~;ihi1, f!tv.:: f:u;:rig t~;e .sec.-_,;:d .s~ate, the first ~_;rnr:ch .switd1 i1 d~r.:1c1:·.:a1~d tc prnhi~_;i·1 pcwdir:q ~~:e f:rs·1 .set cf 

:_.ED:: zr:d -::ho:: pc~ve( :s :1ppl:8C: \(., the se,:.or:d set of :_.EDs. A ::2c,.:,nd t,mr:cll sv,:it,:.17 is 3,:.ti'Mt2d-znd; 

:n resp,:,ns<: -::c,:; ::::ommz,,d -::c ,:h3••ge f,,:,m -::h<: fast s-::3t<: to t:-,e se:::::o,,d st;Jte: 

.6ic:i.iv,1i.i;:o i.ile:: se::co:;d b:ow:il :,wi·1c:;; 

D(:ving -::ho2 pc~ver :-:-:odul8 to ir:ur;:zs8 S'.1pply voitug2 to su:::,,piy su::•piy pmve:- to 3,:.tiv21t2 th,;: sr;:ccr:d sr;:t cf ~EDs; 

VI/hen the C'.:tre;:t f:1 :_~;f~ .sec.-_,rid b;:;:;:;c~: switch d'-":'S ;:n-1 eY,Cd~r!:;:; c:..:m:'r:t t~;res~;olr!, drivir:g the first t,rar:ch .swi1d1 tc di.s1ip;s~e a pcnio;: cf· th•:' .s:..:p~ly pGwd 10 .su~p:y:;:; ·1:::tg•:'t ~owe; 

for ;;ict:v,11:w~ 1:;(3 f1;st srt cJf u: I):,; Arid 

DeB<:t:'iE!te 1:-,8 fl.;;t b•,:;n::::h s1..vi-::c:-, w:-,8n the ,:urre••t m the: se:::::o,,d b•,:;nch svvi-::c:-, e~(::::e<:ds the ,:urre••t thre:-hcl,:;. 

UGHT tlvHTl:",G DIODE DRIVcR f'OR LGl'.D CHA'-'GtSl 
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: he pres~rrt d:sc:osu;•:' re:r.:1te.s 10 c1 dr:vf~r, such cis c11:g~:i ern:iiir:g n:cde d;:ve;, cGnf:g:..:rf~d ~o c.__,ritr0: ·,:cl~.:;;;ue, cur;•:'r:t, nr rx,;,,,:e; supp!ied tc:;:; lo:;:;d, s::d1 c11 a s·tr:ng 01· l:uhi. 

ern:tti:--:g d:od8s. 

Tho:: drii8r •:.cl:--: ,.:ont(o! ,._,,.:,lrng,;:, ,:.urrent, C( ::•ow8r Gt tllz !ozd. Fe( ,;:x:1111plo::, th,;: L~D dr:vm ca:~ ,:.o:--:tro; the pO'h8r supplizd to -::ho:: :_ED s-::r:ng. S0:":":8 d1·:w:1·s m:1y :nc!ude a DC; 

DC cGrivd~er, sud1 c11 a b::c~-rx,Gst, b::ck, b0c.s~ m o~_~:f~r [j(>[jC .__-nr:H~net 3::ch a DC-DC -:;c;;ve;1d :;;ay b~ req:..:ired in ch:::nge i.h•:' ~owe; ;_rt th~ !o;sd b;ssed 0n ~he 

c:;3r::c-::e::ris1:cs Gf·1h1:: k:cK.:. r:.-...r r:xr.:Jrr:p:(:, wilw: ov:1·,1-:::w.: -:::;1~ frn:;: !iq::ti:-:q nf ,1 c:11 :ri c1 h:q:: h1::8rr: 31~':·1:ng, 1:;(: .s:re::::m Gf !igh·11::m:·1·1:ng diG(fo.s rr:,1y 1"tx;u:11:: h:q::1~1· pGwrr 

t;--:cl:--: vvho::n o::,2rzt:11g i:": 3 low :Je21rn s8-::-:::ng. (;zr: :Je. 

;n ge:nernl. t:-,8 p,e:se••t di~::::1,-:,.su•e r81.-;t8s to -::e,:h:--::que:- tar red~c:ng ,:,ve•~hc,:,t and undersh,:,rn: cf ,:~rre••t in l:g:-,t 8m:ttir:g ,:;icde: se:ts (LEDs). :=or exzm::,le, in ar: e:xempl,:;ry 

:;:;1stcn1Giiv•:' :::ppl:cr.:11:c;;, i.h•:' l.t D dr:ver m:;:;y ~A~ cor:f1gured ror high b•:':::m l:q~;~ir:q lnr:g•:'r ·thciri th~ r:r.s~. Li:[j 3irir:g rmrn cict:v;_rt:ng the f1rs1 :"::D .s~r:ng f.__,r d:::y l:ght ru;:n:ng 

:igll-:::ng. It •:.cln bz ,:.hzr:gzd by activzti:":g th,;: 2 ~ED st1·:ng. !:~ light ,.:,f the rncd:flc:1tio:--: ,.:,f the LED, -::ho2 pcwzr rr:odul8 m:1y :nc(o::aso:: the '!Oltag>2 o~tp'-lt -::c :::,,ow,;:: -::ho2 so2,.:ond 

:....ED .s-::ring tar h:gh ::,83'•~, :1:urr:i 0,atic••. :--!O'li8'1e:r, th::: :-8c,:,nd L.ED st•:ng fo• hig:-, be;Jrr: :ll~:,,~,ir:3t:or: ,.~,v.y no-:: 0,e::::e.ss,:;ri:y be v.cti\'e ur:-::i: the po'..v8r m,:,d~:k h,:;.s suff:ci2nt:y 

:11cr1~,131:d :hr: v~:11:::w:, rr:.sv!'::ng :n ;;i lw:k ,:Jf nv:p:{: cu:·rr:m l:":.Si(:,1d nf i:~;rw:d:a1ely i.fo::c-:::vc1-:::w.: -::::1~ f:r:-:;t l.t D stl"i:;r~ fo1 ,.fay:i0h-:: rur:11:w~ :i(~h1. ·1h1:: i1~c::ri~:IGOy (fo.sc:-:brd 

!":2re:11 do::act:vGto::s th,;: fl(::t :_ED s-::r:ng for d:1yl:ght :·"-111:--:i:":Q l:ght :1ft8: 3,:.ti\121ti:--:g the szco:~d ~ED st1"ing f..:.1· d3y":igllt h:gh b83rn i:l'-lrn:n21ticn. rv':c(o::ov-::1~ t!":8 t>2chn,.:-lcgy h,;::2ir: 

c:::n m:::i;;~r.:1:n r.:1 cGns1;srrt rx,wer nr: ~-~:f~ :" 1::) s1;:rig fo; d:::yl:q~;~ run;;i;:q 1:q~;~ir:q wh:le •.::is3i~c1~_:ng ~-~:f~ pGwd 0u1put '-''ih:I•:' th~ :")C\',:e; ;;:nf:u:f~ v0!i.c1gf~ :s i;:,:;re;ssing ·tc pmver:t 

d8:::c1g1~ 10 ihe 1"::D. lri th::, w,1y, :hr: -::e::ch:;i,:;ur:, ,..'k:scribt~d h,::;e:::11 c,111 he:p ·1~: ;e::rb;,;(: tile:: !c1ck. Gf ~:u1put cvrrn:-:t orid c::11 help ·1~: occvr;;i-1e:y pmvid1~ 1il(: ':,1:gr:·1 dv:y cyt:fo. 

:ri nm: t~x::rnple, tht~ :,y:-;;·1e:~; ::-:d::tie:::, o rr:t~-::::nd of rr~qvl::'d:;r~ cvm::-:t Gr rx1 1.r,1e1 ·rh1:: rne1:;Gd :;:,:;ivrfo.s dt~-::rrrn:11:ri0 o co;;:rr:,1:;d ':n d:,1;:oe f;.-...rri ,1 first :-:;t::':t~ :G ,1 :-;;e;,;nr:d 

st,:;te. Du•:ng t:-,8 f1•~t st;Jt8, th::: f:rs-:: b•;Jr:c:-, s-..vitch is zct:vBted t,:, pcvv2r t:-,e f1•~t se:t cf L.EDs, and the .se,:or:d lxzn,:h :-1.M:tch :.s de:zct:vBte:d t,:, prch:bit powe:rir:g the .secor:d 

s~~ :;f· u: l)s. :):..:rir:q ~he 1ecGnr! 11:::te, th~ fa.s~. br:::nch 3w:~ch :s d•:':::c~_:vci~•:'d 1.__, prch:b:i. pow•:'rir:g ihe flrsi. 3f~t .__,f U:[j.s and ihe se\.·n;:d br:::nch 3w:~ch :s cict:v;.rted in rx,wer 

t;--:8 s8c,:.,11d s8-:: of LEDs. Th>2 rnet;--:od ('2SpO:":ds to 3 comrr:a:--:d to C!":clng8 frcrn the f:: s-:: ::tme t,.:, -::ho2 se,.:ond stut,;:, :1c-:::vming -::ho2 s>2ccnd :Jrw:ch switch a:--:d d::vi:~g a p,:.,vvo2:· 

modu:e to provide .s~:p::,ly pcvv2r fo• act:v3t:ng the se:::::o,,d se:t cf L.EDs. !r:c•e:as:ng t:-,8 supp:y voit,:;g2, znd in resp,:,ns<: -::c de-::e•m:ning -::hBt the c~rre••t zt t:-,e sec,:,,,d 

::;m:-:ch .sv,1i1d1 dG(:S: wf rxcw:d 8 cvm~:":1 -::::rr~.s::n!d. ·1h1:: f:1·.s-:: br::nch 3w::ch ::-:, p;Gvid1~d -::G ~:1 nv:dr :: -::orw:t pnw(:r fo1 oc-1:1/;;i-1:ng ·1h1:: f:1·s1 :-;;e1 Gf :J:C:-3. D1·:1/i:-:q in d::-;;s:p::t<:: ;;i 

po(ti,.:•n of t!":8 ::upp;y ::•ow8r, a:--:d deuc-:::va-:::ng the fast t,mn,:.h swit,.:h ::": re::pcnsz t,:., deto::rrn:n:ng t;--:m th,;: C'-11T>;::~-:: :1t the se,:.o:--:d brzn,.:h ::1...,.1:tch ,;:x,:.8eds th,;: C'-11T8:~-:: 

·thte1hc:d. 

:n r.:1r:c1~;er e-F,;::rnple,::: dev:-:;e fr;r reg:..:l:::1i;:g curren~. or ~owe; ir:c:uf:es c1 f1rs1 ~...rand1 .swi~.ch, a .seco;:d b;:;:;nc~; svv:tc~:. ;snr!:;:; c.__,;:tm! ;;:ndu:e. n:f~ f:rs·t b;;snc~; svv:tc~: :.s 

c0;:f1qure::d 10 :,t~:1~c-:::vt~:y pmv:(fo oi !1::ost o ~:o:tiGri of :::1: pGwe::r ~:u-::p!J1 by ':hr ~:DV./t~; m-:Jdvlf: 10 tht~ first:" 1:D .se::t. r:;(: .S(:co;:d b;oric:; sw:tc:: :.s -:;o;:f10u;e::d to :,t~:1~c1:vt~:y 

::,rov:d2 ,:;t ie;Js-::,:; pc•ti,:,n cf t:-,8 po1.M<:r output by-::he: pc-..ve• modu:8 t,:, the .se,:or:d L~D :-8-::. Th::: ,:or:tro: rr:cduie is ,:onf:g~re,:; to de-::2rm:ne ;Jr: :nstru,:ticn to c:-,ange frcm 

~-~;f~ f1;1t s~_Qif~ i.o ihe 1ecor:d 1t:::i.e i)::ri;;g th~ r:r.s~. st:::1~, i.h•:' f1;.si :-Jra;;,:;h S'Nit,:;h is :;:;,:;ti\r:::te•.:: ·tc pow•:'r ·the fas~. se1 or :J::)3 :::nd ·the second :-Jra;;,:;h 1'Nit-:;h is •.::f~a.__•iiv:;;,if~d ~.G 

prc;--:i:Jit pow8r:ng-::ho2 se,.:ond set of L~Ds. Du:·:ng t!":8 s8c,:.,11d ::ta-::e, the first t,mn,:.h swit,.:h :s do::clct:vGto::d to p:oh:b:-:: p,.:,1...,.10::ri:~g tllz f:rs-:: s8-:: cf ~EDs a:~d tllz szc,.:,nC: t,m:--:cll 

s;,vitc:-, is zct:vBted t,:, pcvv2r t:-,e sec,:,,,d se-:: of L.~Ds. !r: •e:sp,:,nse to B ::::co,~,mzn,:; to ,:hzng8 from -::he fast .srnte to the: se:::::c,,d st,:;t8, th::: ,:or:tro: rr:oduie drives t:-,2 powe:r 

:::odu!t~ in ,1ct:v8t1: 1:;(: .S(:co;:d b;oric:; sw:tc:: ,1:;d ~:1tw:de:: svprJly pow1::r fnr ,1cih..+oii:-:q ihe :-:;r:t::(/:d :-:;1:t Gf u:c:-.s. D:·:1/1~ tile:: f1:3i bm;:ch :-:,>,vitd1 in i:;c:-eo:-;;e :::1: 3u~:p:y v~:1-::ooe 

21nC: ::•rov:dz 21 -::zrg,;:t pmvw for zct:,1uting t!":8 fas-:: s,;:t cf ~EDs :n ro2spor:se to d>2t8r:~~ir:i:~g tllzt 1;--:8 cu: 1"8nt at -::ho:: s>2ccnd :Jrn:":Ch switch does n,:.,t 2>:ce>2d 3 c~rrw:t 

~-~;res~;o!d l)is3i~c1~.':'::: pnrt:cn nt th~ s:..:rmly rx,we; ar:d de;sc·t:va-te ~-~:f~ f:rs·t b;;snc~; svv:tc~: :n respor:.s•:' ·tc •.::f~te;;7;i;:i;;g th;s~ the c::tre;:i :::i. ~-~:f~ .Sf~c.__,rid t,rr.:1;:c~: sw:tch ff/,Ceer!.s 

-:::;1~ currr:111 :hrr:.sh-:Jld 

:n a:~ct;--:8r e.>::zrn::•le, the sys-::err: i:--:,:.1~:do::s :1 pc~ve( :":":OC:U!8, a f1:·::t so::t of LEDs, cl s8c,:.,11d s2-:: of LEDs, 3 fl: s-:: b1·a:~cll switch, 21 s,;:ccr:d b(:111ch S'h:-::c;--:, u11d G cor:tm: rn,.:,d~I,;:. 

The: pc-..ve• modu:8 :~ c,:,nt:g:__:r8d to cut::,u-:: p,:,1.Ner. The f1•:-t brn•,::::h .S'l"iit::::h is conf:g~re,:;-::c :-81<:::::-::iv8lj po,:,vide: 3t l83~t 3 portico, ot-::he: po-,se• o~-::p:_:t by the pO'h8r m,:,d~k 

·1~: 1:;(: f1;3i t.t :) :,t~-:: ·rh1:: :,t~C'.Jlld b:·,1:;ch :-:;w:ich is cn:-:f1r~::1"t~d t-:J .s1~!1::c-1:1/1~;y ~:1tw:dr ,1t :1~,13i ,1 pnrik:11 nf ':hr rx1we: G!J1~:u-:: by :he pmvw mo(blr t-:J 1:;(: .sw:o;:d L.:: I) s1:::, ":"11;;;­

•.:0:--:tro; :~~cdu:e is ,.:onf:g~:rnd -::c d8-::errn:ne a:~ :11stru,.:ticn to C!":Zng8 frcrn the fl: st ::tme to -::ho2 s>2cond stut,;:. Dw:11g 1;--:8 fr::t st:1t8, tllz f:rs-:: b:·21nc;--: s11v:-::c!": :s zct:,1ut,;:d to 

::,m.,.;e:r-::he: fast .set of :....ED:- 30,d -::he: seccn,:; brn•,::::h .S'l"iit::::h is ,:;83•:tiv;Jt8d to pro:-,ibit po'..v8ring -::he se,:ond set of LE:D.s. [):_:ring t:-,8 :-8c,:,nd :-tme, -::he fast lxzn,:h s1,~::t,:h :.s 

d(:,1;,;:ivOi(:d -::G rJm:;ibi1 p1N,·w:11g tht~ f1:·s1 :-:;1:t Gf u:c:-.s ::nd tht~ :,t~C'.J:":d b:·,1:;ch :-:;w:ich ::, oc1:1/;fed t,:J pGwrr tht~ :,t~C'.J:":d :,t~-:: Gf t.t D:-:;. !;: :·r:.SP,:Jll31~ 10 ;;i t::Grr:morid 10 d1ori01:: 

f:orr: t!":8 fas-:: st21t2 t,:., the se,:.o:~d s-::zt>2, th,;: c,:.,111:0: :":":OC:U!8 d:·:,1o2s -::ho:: po~vw 1110C:ul2 t,:., zct:,1ut,;: -::ho2 s>2cond :Jrw:ch switch a:--:d p:ovide s~:::,,p:y pcwzr fo:· clct:vGt:11g 1;--:8 

s~ccn•.:: s~i 01· u: l)s. :);:ve ihe :":rst t,rr.:1;:c~: sw:tch tc inc;~as~ ·the supp!y YGlt:::q~ :::n•.:: ~t{w:d~::: ~.:;:;rue1 pn'Ner fot :;:;,:;ti\r:::ti;;g th~ r:r.s~. se1 ol u::)1 :n m.spnr:.se tc dete;;;:i;:i;:u 

·1hc1-:: ihe c::1n~:;: ::': 1:;(: .sw:o;:d b;oric:; sw:':c:: ~foe:::, :;Gt t~x-::1:x:d o -::ur;w:': tll;e::silGld. l)::,.s:p,111:: :: pGriifJll Gf ·1h1:: p~:w1:1 3Upply or:d (fo,1cth..+ot1: 1:;(: f1;3i h1c1;:,:;h '."N.d·1-::il w::1~:": -::::1~ 

,:~rre••t ir: t:-,8 :-8c,:,nd timr:ch s·,sit,:h exc<:8ds the ::::~:•rent -::hre.sho:d. 

D<:ta:I~ cf t:-,8s<: zn,:; cthe:r e-:campl8s are l:ste:d i•• -::he ac,:orr:p;Jnyir:g drz'..vir:g~ 30,d -::he: de~::::ri::,tion b:::l,:,w Cthe• f,::mu•e:.s, obje:::::-::s, 30,d 3,:Jv30,t2i.ge~ 'hiil be v.pp,:;rer:t f,,:,m 

-:::;1~ de::scr:pfa1;: ,111d d1c1v,1i:;r~s, ::nd frn::: -::::1~ cl::i;;::,. 

: :.s ;;i b:nc:-:: dioo:-,1111 i!lv:,':m1:w~ on t~x,1rnple :-:;y:-:;tr:m c~:nf:0::11::d ·10 ;;:i·1:qoi1~ c1 ;,1;,;k of n::tpvi -::u;;e::rr1 upn:-: d:,1:;w: ::;1~':>,v1~e:; :: f:r:-;;·1 .S(:t nf :i0il-:: (::::i-::-:::ri0 di-:Jdr:, (L.::IJ:,) c1;:d c1 

so::ccnd so::t of l:ght ,;:rn:tti:":g d:odes (:_~Ds) :n clC•:.mC:u:":Ce 1_:,.1:t!": en,;: C( :":":Dr8 t,;:ch:":iqu,;:s ,:.,f th:s di::d:.,s~:rn. 

/.. :s c1 ,:;c;;cep~:..::::I d:agrr.:1:;; :l!u3ira-t:ng;:: :":rst exa;7;p!e -:;:tcu:t .__-n;:f1gured in rn:iiga~.~;:: :ac:-:-d '-'IJl:-)ll1 c::tre;:i ::pGri c~:ange b~iwdm r.:1 f1;.s~ se~ nt L.::l)s ci;:d c1 sec0nd se~. nt 

u::)3 :11 ;;iccn:·dc1;:ct~ w::h nne:: n: ;;:n:·e -::w:ll;:k:ue::s of ih:.s di3do:-:;::1 t~ 

3 sho1.M~ -::he pe•fo,,,~,ar:ce cf ;J syste:m -::h,:;t is ::::h,:;nge,:; bet·,:,:ee:r:,:; fast set ot :....ED~ 30,d 3 .se,:or:d .set of :....ED:-. 

4 :1:usi.tc1~•:'s ~-~:f~ cib:l:~y of r.:1 .sys~.dn i.o rn:tig;.rte:;:; !cick. •A 0u1put c:..:rrer:i. :..:pen change bei.vveeri::: flrsi. 3f~t .__,f U:[j.s ar:d a .Sf~c.__,rid 3f~t of 1"::D.s ir: :;:;ux•rd:::nce w:i.h nr:e nr m.__,re 

-::2cll:~i•::u2s of th:s d:sc!os'-11·8. 

~ :.s B tlcvv::::h;Jrt ::::o•,si:-t8r:t wit:-, the tec:-,niq:_:es th:::-:: ,.~,v.y b2 ::•8rtorrr:ed by-::he: 8~(flrr:p:8 :-ysterr: ,:,f F:G. 7 1 i•• z,:ccrd;Jnce: 'l"iith the p•e:se••t di:-::::1,:,.s~:re 

~ ::-:, c1;: :1:us1:oii-:J11 Gf ·1h1:: pe:fo::~;r.:Jr:ce:: nf o syst1::m i:~;p!e:~;(::-:ti;:o tile:: ·1ed1:-:ique Gf ;:ic:. 5, :ri ,1c-::o:d8r:ce:: .,.._,,i-1h Grie Gr rr:n:r tr:chr:k.;w:.s ,:Jf th::, d::,c:nsvr(:. 

7 :s cl co:~c,;:p-::~:11 d:21grwr: :1;ustrnt:ng 21 so::ccr:d e;(zm:::,,12 ,:.irc'-lit c,.:,11f:g"-1r8C: t,.:, :~~it:gz-::e cl l21d: of C"-1tp~:-:: ,:.ur:znt upor: ch21:~go:: :Jetwe,;:n G f:rst set ,.:,f :_ED:: znd 3 szco:~d set 

G~· u:D.s :n r.:1,:;corda;;ce wi~_~; 0n~ ct ;7;(_.rf~ 1~ch;;i~::~s of ~h:.s n:.sc!c3ure 

8 silGw:-:; ,1 p1~1·fo1 moricr dior~r::rn Gf ,1 :-:;y:-:;tr:m :h::t ::-:, ch::11g1~d ::;1~':w1~e:; :: f:r:-;;·1 .S(:t nf :" 1:Ds or:d 8 .sw:o:;d .se::t ~:ft 1:Ds. 

'3 :1:u::trme:: z f:rs-:: :::,,,;::fm:~~3:":Ce d:3g1·arr: ,:.,f cl syst8:~~ 1;--:a-:: m:tigGto::s :1 :3,:.k ,:.,f o~:tp'-lt cw:·,;:rn u::,o:--: ,.:hw:ge t•8"I'h8er: z fas-:: s8t cf ~EDs a:~d a s,;:cor:d s,;:t cf ~EDs, :n 

:::cccrd;snc~ w:ih o;:f~ o; mere iec~;ri:q:..:es ol ·thi1 r!i1dGsu;~-

·: [l i!lv:-;;·1:·,1t1:::-:, c1 :,t~C'.J:":d pe:fo::~;r.:Jr:ce:: d:8(~m:~; ,:Jf c1 :,y:-:,':e:~; th,11 m:'dgr.:Jtr:.s ihe l::c:< nf G!J1~:u-:: c::111::;:t ::pGri ch::11g1~ be::tww:11 8 fo3i sri ,:Jf u: I):, orid o s1::c~:11d sr: ,:Jf L.:: I):,, ir: 

;J::::c,:,rdzn,:2 -..vith or:e or m,:,re te,:hn:q~e~ cf t:-,is ,:;is,:lcsur2, 

: 1 i3::: f:n•,w:hc1;1 ccn1:.s~.':'rrt vv:th ~he ~-~-:;h;;i~u~s 1~;r.:1t m;sy t,e p•:'rrorrned by the ex:;:;rn~I•:' sys1~m cf:: !G. --: , :n ac.__·nrf:c1;:,:;e w:~h ·the :-)re3en1 d:.sc!c3ure. 

:ri ,1 rrd1:fvric1:Gr: 3y.s:(:::: 1:;a1 jvrn~:.s fmrr: frwrr u:c:,3 1~: :~;Grr: t 1::)s, :: :op:d vn::Q(~t~ ir:c;e::::.se:: moy :J(: nw:drd to 8c1iv,111:: rr:n:r :"t:e;,3_ H-:Jw1~vw, rn,111y .sy.s:wr:.s rr~quir1~ 1:rw: 

-::c :11cr>2as>2 the o~:-::p'-lt v,:.,!tclg'2 to :1c-:::vme 21 :u1·g2r nu:~~bo::r of L~Gs, /1.s S'-1Ch, s,:.,:":":8 ::yst8rr:s :~~3'{ ms~:lt i:~ G :3,:.k ,:.,f o~:tp'-lt cw:·,;:rn b,;:cu'-lse of-::ho:: t:mo:: rzq'-lired to i:":cre:1se 

·the n::i.p:..:i vGlt:::q~. rhis :r.:1c:-:- cf· o:..:ip::i. c::rre;;~ ,:;ci;: c;sus~::: gr.:1~ t,e·t•Neen ihe i:;;;x,sed d::i.y cyd•:' d 1~;e k_;g:c:;:;! p:..:ls~ 'Nidth m0r!ul:::tk.,;: (YWMJ d:m;7;i;:q s:g;:a: :;:;nr! ~-~:f~ 

dfoct:v(: dv:y cytfo of ihe G:{:pv: cu::rrit ;e::su:ii:-:q i:-: :r1-1cc::1c1cy Gf ·1h1:: ::vw,1qe:: cvm::-:t Gf 1~,1ch fu;:edo;:. 

To c,.:,rnpo211sut,;: fer :::,,u:s,;: 'Aic:th mcd'-llzti,:.,11 d:m:~~ir:g C'-11T8:--:t :nzcc~rn,.::es ir: z ,:.ost-,:.,pt:m:zed sys-::w:\ ::orr:>2 sys-::err:s ro2,~u:ro2 ccr:ti:~u,:.,us :":":o:--:it,.:,ri:~g of-::ho2 o~tp'-lt C'-11T>;::~-:: 

(t,:, rr:e,:;su•e: the gzp betvveen -::he: rnrg<:t 3Y8rnge curr8nt v.r:d th::: •e:a:ized m:tp:,..:t c:.:r•e:r:-::) B••d be:twe:2n th::: t;Jrget ;Jv<:mge ::::u,,e:m 30,d -::he: reBlize:d ,:,utp~:t ,:~rre••t. T,:, 

c0rr:p•:'r:.s:;;,tf~ fo; ~h:.s u:::p, a m:c;G-:;cn~;Gl!e; -:;a;; he us~d th;s~ :-)rc\r:f:es c1 h:g~:f~r d:..:iy cyde s:g;:a: ~.G ·the IJ:[j ,.::rivd ,:;o;:im!l~r. n;es~ syste;;:s :rievi·t:::b:y c:::n ccn~_:n::o:..:sly 

rr:or:itcr ,:.,'-ltp~t ,.:~:rrer:t znd v,:.,ltzgo::, '-1Se 21 m:c:oc,.:,mroll8r -::c :":":Zn:1g2 t!":8 co:~-::rc! of-::ho:: :_ED d::v8:, a:--:d us-:: CO:":":p:>2.< soft1...,.1:11·8 to ccP2ct a:~d 1·8f:n,;: -::ho2 dGt:1 :~e,;:ded to 

prcperiy set the d~-::y ::::y::::le:. C3•• rr:3,,2i.ge :n v.dd:tior:, such ;J system rr:By 0,ot pro\'ide: c:.:rrer:t -..vhe:n swit,:hing from v. s,,-,aikr se:t cf L.EDs (e:g fewe• L~Ds. s,,-,aikr :....ED~. 

etc,; ·1~: o ;,1;gw L.:: I) s1:::, which i:-:; ·1h1:: rr:,w:mvm mor1-1qe::::b:(: by 'd1r syst1::m. r:;(: dviy cyde c::11 br: :i:::i-::rd. 
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Some sy1tenn i;;dep~nr!erit!y byp:::s1 e:;:,r;h !_::[j 3f~t arid i;:deper:d•:'r:tly el'.:;eed 1~;e 1c1;ge·t pGWd lnr cper:::1i;:u e:;:,:;h !_::[j 3f~t, r;rther ih;::;; rf~ly!ng 0n r.:1 m:cr0c•...rrtrcl:er c; 

~i,.:ropro,:.2ssor to ccrnp2n::me for pulse width rn,.:,d:.:l21ticn d:mrrd:~g c:.:rr'2:":t :n21cc'-1:3c!2s. l-..: rn21y :nc!ude cl b:·21nc;-: s11v:-..:c!": c,:.,11f:g'-11·8d t,:., dissi:::,,2112. For o2:,::3rr:p:e, -..:ho2 f:rst 

brn°,::.:h .S'l"iit::::h C\.F• ap<:rme t,:, in,:r23;;2 t:---,e re;;ist;Jr:ce: cf t:---,e fl.:-t brn°,::.:h .S'liit::::h su,:h th;Jt po-,:,:e• ex,:2e,:;ir-:g the t;Jrget ::•D'li8r fer ,:,p2rrrt:ng t:---,2 f:r;;t se:t cf L,EUs ,:zn b2 

dis:,ipaied i:-: ~::1~ flr:-:;t b:orir:ll :,1.,..,·i·1c:;, .6is '.":>'.!t::h, ::;m11d1 swi~d:1::s con Ile::!~: ;~:i·1:qoi1~ tlKi lock Gf ~:u~p!Ji :.::::.:rrr~111 :ri D~::1~1· sys~wr:s, fo1 r,c_c1;~:p!1::, by 1::ffredvr:ly i:;:md'.!dr:q 8 

d8:uy ~vho211 do::activ3t!:":Q u so2t of L~Ds. 0}0:2cv"2r, -..:ho2 ccr:tml rn,.:,d:.:lr;: ~uy b8 c,.:,nf:g"-11"8d to C:o2l3y the tu~:~ ,:.,ff of-..:ho2 PvVfv1 di~rn:ng s:gr:a: t,.:, :2d"-1ce o: eli:~~ir:atz 1;-:8 g21p 

::,2-..:'lme•• the chmg2d d:.:-..:y ::::yd<: of the: iogic P'!V~ ... ': .:J:m~i••g sign,:;I 30,d the: effective d:,..:ty ,:y,:le ,:,f the o:.:-..:p:_:t ::::u"<:m. 

: :s a b:nc:-:- f:i:;:,ur:::rn i!l:..:stra1:rig ;sri e-F,;::rnple 1y1tem : DO ccn:":u'.!te•.:: ·tc ;;:i·t!q;sie c1 l:::ck of o::tp:..:: :;u;;~rrt upnr: ,.-ha;;ge ~..'ffi',w;e;;::: f:r1·t s•:'t cf:" 1:Ds: 04 :;:,nf::;:, s~r;cnd s~i cf· 

:" 1:Ds: D~, :11 w:r::Grd,1:;ce v,1i1:; fJl1c'. ~:1· :~;Grr~ 1rchniq'.!<:::-:, Df :h!s d!sc!nsu:·e P.,s :,hown i:-: ~::is r::AomrJlr ~:f f"IG, ·:, sy:,''.1::;~: ·1 OD !11d'.!tie::s pnw(:r modu!1:: ·1 o~·, c1 f1:·st :-:;1:t of u:c:-s 

: 06-1 B se,:an.:J set of LED.s ·106. ;J f1•st brn•,ch ;;witch : 08, zn,:; z ;;2cor:d ::,rnn,:h s1Nit,:h. : 1 C: (t:---,es<: svvitc:---,2s mzy c,:,iie,:tive:iy be r8ferre,:; -..:c ;JS,:; ser:2s mcd:_:le : 12;, and a 

c.-_,;:im! ;7;odu:e 1: c~. ,\l:.~:n::g~: system ":00 s~;nws t'.<'in u:1; s~~s (eg, f:rs·t u:1; se~ 1u,: ar:d sec0nd :SD 1et: OS), scn1•:' e-F,;::rnples ;;!ff/ i;dude ;7;ore 1~;r.:1;: t,.,,,:c :J:D sets. 

":"11r rx1we: ;~:ndu:1~ 1 C:2 111oy br: cn:-:f1gu:·ed in D:..:ip'.!t supply pm.vw ''.O :hr: s1~1"ir:-:, 111c1ble:: ~ 12. !:; sD:~;(-; 1:::,,:,1:~;p!1::s, pGwe::r :::Ddu!1:: ·1 ff~'- rn,1y br :: DC-:)(: VJ',VW ccrive::ri1~:· D; 

:":":elf i:--:cl~:do:: 3 DC-DC pO'h8r co:w8~t8r. !:~ ::o:~~e 8>:21:~~p;r;:s, pc~ve( :":":OC:U!8 ·1 G2 rn21y t,2 ,:.o:--:f1gu~ed to gr;:nw:c:t8 supply ::,ow,;:: tuszd o:~ :::n i:":d:c21t:cn of-..:ho:: rnrgo::t po~vw. :=o:· 

•:'Aci;;:p!e, th•:' ~o;,1,:e; m0ci:..:le: 0/.. ;7;r.:1y be c0nf:g::re•.:: 10 ge;:e;:;:,te 3U~p:y f/J'Ner b;ssed 0n ~~:e 1;srget pow•:'r cu:.p1.rt by th•:' c;_,ritr0: ;;:nf:u:f~ 1: c~. n:e pow•:'r :;;o,.::u:e 1 U:'. rn:::y 

:ric:ud1:: (/:1:: Gr mo;e:: sv,1i1d1 mG(fo pnwe::r corivrnws, !11d'.!d:w.: ::;!Ji nc: !i:~;itr:d :G flyb,1ck, b'.!t::k-boGst, b'.!Ck, cnD:-:-, or:d ~::1: :i;;.1::, ":"11e:: ~xw,11::; mrJd:..:lf: 10/.. :~;8y ir:c:ud1:: fJl1c'. fJ1· 

~O(O:: s~v:tcll:ng 21-::rner:ts th21t s~v:tc!": en cJ:--:d o:.:t ,.:,ne ,.:,r :~~C(O:: 2r1r;::gy sto(:c:ge ,.:om:::,,o:~w:ts (>2g, :11du,.:tms, c:1p3c!tms, or u110-..:ho::1· znr;:rgy s-..:c(:C:Q8 ,.:o~p,.:,ner:t). 

Th<: fast set ot :....ED;; : 04 c,:;n i•dud2 ,:;ny n~:m::,2r of L::Ds lr-: ;;am<: 2>·a~p:2s. -..:·..vo c• more :_::us ot fast LEC: ;;2t 7 04 ,.~,ay b2 ,:a~:pl2d ir: :-2rie.s. A.:J,:;i-..:io•,aily, or 

:::l:;:'m:::1i..,,e:y, twG er ;7;(.,rf~ :" 1::;s .-_.~· ihe first :"1:D s•:'t ":04 rY":ff/ b•:' cGrnhi;;f~r! :n p:;:,rnll•:'!. Si:;;i:ar!y, 1~;e sec.-_,;:d se·t of :"::Ds :Dr: c:::n ir:cl::d~ :::ny n:..:rnher nt u: Ds. j;: s;_,me 

J;:XG:":":p:o2s, two o: ~o:·r;: :_~Ds cf t!":8 ::2c,:.,11d ~ED sr;:t 106 :~~3Y br;: c,:.,uplo::d ir: SHi83. Add!tio:--::11:y, ,:.,1· cJltH:":3"Iiv"8ly~ tl/•K• m m,:.,1·8 L~Gs of tll8 szc,.:,nC: ~ED 381 ) 06 ~GY b8 

,:ao,b;ned :n pern'iel 

:ri th~ e-:-carr:p:f~ of 1=ic;. 1, th~ s~r;cnd l.~ D se:. :Dr: is :;:,ssGd;s~er: w!th a hiuh~r v;_,:iaqe tha1 r.:1:;ti·.,,;::tes th•:' s~r;c;;d l.~ D se:. 1Ut: ~h:::n ihe ..,,c1:.:;:,ue ~h:::t ;sc·t:va-te3 ·the f1rs11"::D se·t 

: Dl:-. 1=rJ1· 1:::,,:,1:~;p!1::, ·1h1:: S<:X/Jl1d :"t:C:- :-;;et: D~ c;;i11 ir:c:ud1:: ;;i q;e::::''.1::; 8::":D:..:ri-1 nf :"::Ds :h::11 :hr: f:r:,''. u: I) sri ·10-t .6idd:ikJ11ol!y, er :11 :::1: ol t1:111oiive::, 1:;(-; S(:co;:d u: I) sri ·106 rr:,1y 

in,:iu.:Je c0,e c• mare L::Ds hzvir-:g a h:gher fon_,-;;Jrd voi-..:39e th;Jn the: LED.s of t:---,2 f:r.s-..: LED set 1 C:6. lr-: ;;am<: ex:a~p:2s. -..:h<: s<:ccn,:; :....ED .set: :JG ,,-,ay h3\'e ;J h:ghe• f,:,P.Nm,:; 

vGlt:::q~ ·thci;: ·the r:rs:. 1"::D 3f~t 1 oc~. 1 shGw3 ·t•No htciri::h•:'s, ';;' ~..,m;:ches :;;ay b~ ::ser!, w~:f~re 'n' i1 ;::;;y :ritegd v:;:,l::e gre;s~er th;sn o;;f~. ~nr e-F,;::n1ple, so;;:f~ ~:,,:a;7;p!e1 m;sy 

:nc!ud(: 'd1:r1~ b;oric::1~s. eoch CfJUpif:d :G ,1 r(:spw:tive :-;;et cf u:c:-s. 

/1.:: :.:s8C: !":2re:11, 21:~ ~ED c:111 mfo::r-..:c :111y serr:ico:":d:.:cto: :igh-..: so~:rco::. Ir: sorr:8 o2:,::3rr:p:e::, 1;-:8 L~G :~~GY i:":cl"-1d8 ::: p·r: jur:c-..::or: co:":flgu:·r;:d t,:., 2m:t 1:g!":t wllzn cJct!vGto::d. l:": 3!"': 

e:xempl,:;ry Bppl:czti,:,n. t:---,2 f:r;;-..: LED set 1 C:6. ar-:d / or -..:h<: seccn,:; :....ED .set : OG ,,-,ay be ir:c:uded in a he:zd:ight ass2~b:y f,:,r m1t,:,ma-..:iv2 ,:;ppl:czti,:,n. :=or ex:zmpl2, the first 

:" l:D se::t ~ o~i ,1:;d; ~:1 1:;(-; sw:D;:d l.:: I) ·106 r:c1;: h1:: ::11 1"::D :~;r.:Jtri.'i. ih,1t :l!u;~:i:-:c1~e::s 1:;(-; 1Dod c1::1~,1d fJf the:: ve::hide !r: sn:::1:: 1~x8rr:p:(:S. ·1h1:: f11·s11"::D s1~·11 C:<0 ,1;:d / n: ~::1~ s1~corid 

:_ED set: 06 :":":cJy :Je as::oci21t2d wit!": en,;: er rr:0:2 b83rn sett:11gs. :=o:· 8X2!rnplr;:, t;-:8 f1:·st sr;:t cf ~EDs ·104 ,:.cJ:--: t,2 ,:.o:~f1gu~ed to p:·,:.,vid8 3 io'h to2a:~~ :111C: /,:.,:·cl h!gh t,23rr:. :n 

s.-_,;;:f~ ~,c_a;;:p!e1, 1ecor:d :"::D se·t 106 m;sy ~A~ cor:f1gured ~o p;;_w!d•:' ci;st.i;7;e ru;;n!ng !igh·t!ng 

ih~ fas:. br:::nch 3w:~ch : !k :s ciriy devi:;e su:iahl•:' fot t,re:::kir:q c::tre;:i ·tc 1~;e f1;1t s~i cf· u::;s 1 O'.'.:- ;srid dissi:-)a1:rig 1~;e c:..:~p::t .-_,:..:tp::1 ~..,Y :.~:f~ pow>:'r rr:odu!e 1 U:'. ror cu:.p1.rt tc 

t;-:8 frst sr;:t cf ~EDs ·104. ;t :~~GY i:":cl"-1d8. in so:~~e 8X:c:rnplr;:s, f:rst b:3n,:.h sw:t,.:h ·108 rr:ay i:~c!uC:>2 3 ::v,.1:tchi:":Q o2l2mo::m. ~:,::3rr:p:es cf ::v,.1:tchi:":Q o2l2mr;:ms lll3Y :n,.::ud8, t,u-..: 

;Jr8 n,:,t :imi-..:2d to, ;;il:ccn ::.:cnt:-,:,1:e,:; re,:tif:e•;; (SCRs). f1<:ld dfe::::t t•;Jns:.s-..:crs {F::T;;), ,:;nd ::,ipc:ar j:.:n::::ti,:,n -..:rn•,si:-tors (8,JTs), Ex,:;mpks ,:,f F::T;; m,:;y :nc:ude, but are no-:: 

:irr:i1rd tD. ,iuw:tiori r::(:!d 1: m~c~ ·r :·,111:-:;!s~cr:, (J:= l:":"s). MG~;~ 1:·rs, d:..:;;i; gffie Mos1=::r:-:;, :ris:..:l,1t1:xJ 0c1:e:: b:vJ!m im:-:sisto;:-:; (:n:n-s;, oriy Gth1::; :ypr ~:f f"l:·r, fJ:· c1;:y crJm:Jir:,11:Gr: 

-..:ho2:·r;:of. Ex21rnplr;:s ,.:,f rvios:=~:s rr:ay i:--:cl~:do::, b"-1t 3('2 :~ct !i~itr;:d to, PfWJS, :·✓ MOS, D~1lGS, ,.:,1· 3ny" ct;-:8~ -..:ypz ,:.,f MOS:=ET, or 3ny co:~~b:113-..:i,:.,11 -..:ho::1·8cf. ~X3:":":p:o2s cf BJTs 

o,oy ir,ci;_;de, ou1 ore r,01 l;m::ed 10, P~IP ~1p:,, he1erojuc,c::or,, ,:,r any c1her :y,,e of 8J•. er any ccrr,b:nc<ian <c,ere,:,f :: :-hcu:d be c:n-~ers<,:,od 1s,a1 :he sv;::cc,ing elemen< 

:::c1y be:: ,1 h!q:; sid1~ swi~d: or ;;i lcw :-:,!de:: swit:.:::h. j;: ,1ddi·1:n:;, tile:: sv,1i1d1!11g elwr:1::;:i :::c1y be:: VGl·1,1qe:: ccrr(:·rJl:(:d orid / or cu::1::rit ccrr(:·rJl:(:d. l:Ac1;~:rJ!1:::-:, Df C'.!l l"t:;:i co;:imlle::d 

sw:tch!11g o::lzrnr;::~-..:s 1773y :n,.::ud8, b~:-..: u1·8 n,:.,t ::rn:t2d to, ga:1:u:~~ r:it::do2 (Ga:·✓) rv':OSF~Ts, 8...:Ts C( ,.:,the( ,.:~:r~er:t cor:tm:1-::d e!2~>211ts. 

Th::: f:r.s-..: b•;Jnc:---, svvi-..:c:---, : 08 ~BY be: 3,:tiv;Jt2d ;;:.:c:---, -..:hBt pcvv2r ('"Psupp:y") c:_:tp:.:-..: fro,,~, the pcvv2r ,.~,od~::e : 02 flows thrcugh the: fi•st brn°,ch ;;w:t::.:h : 08 to -::he fast .set ,:,f 

:" 1:Ds: 04. Ir: sn:;;e m.:.:;:,rnp:•:'s, the first ~ ... rnr:d1 swi:.d1 1013 d:ss:p:::tes a pcn!o;: cf· th•:' p;_,wer ''Psupp!y" 0u1put tr0m ~he pow•:'r rr:o•.::u:e 1 O? and ac:.:vci:;:'s 1.-_, 0u1put ·the 

rnrgr;:t pmvw "Pta:gerl" to th,;: fl(::t s>2t of L~Gs ·1 G4-. C:111 bo::. F,.:,1· 2>:a:~~pl8, tllz (O::si::tcJ:--:c8 of t!":8 fas-:: b(:c:nc;-: s11v:-..:c!": 108 di::si:::,,atzs 3 :::,,o:tion of-..:ho2 pcwzr '"P::~:p:::,,ly'. ,.:,u-..:put 

fro~ t:---,2 pO\M":r ~o.:Juie 1 C:2 sc t:---,m the: f1•,ai powe:r cut::,u-..: -..:c th::: f:r.s-..: se-..: cf :_::us: 04 :s t:---,e t3•g2-..: p,:,\M':I { fv':By tie m,:,dif1<:d -..:c ccrre;;pcn,:; -..:c ''Pt,:;rget"l '') 

~;i;7;i!a;ly, the se;_·n;:d br:::nch 3w:~ch : 1 U :s su!tat,le f .-_,r ir:ter;:..:rYt!ng ·the r;u;;d1t tc ~~:e 3f~cGnr! 3f~t .-_,~· Li:[js 1 U6 ar:d d!ss!p:;:,iir:g ihe out~u~ n::tp:..:i hy ·the pcvvet ;7;odu:e ": 02 

frJ1· D:..:ip'.!t 1G th1:: :,1::cn:-:d :,1::~ Gf t.t :):-:; ~ 06. !1 c::11 i:-::.:::1:~dr ::ny tie::vicr:. lri sGrr:1:: 1~.'i.orn~:le::s, s1::c~:11d bm:;ch :-:;witch ·: ·10 m::y !11cl'.!dG ,1 :-:,wi td1:ri0 e::!1::;~:1~:-:1. 

":"11r s1::c~:11d h1c1;:ch :-;;witd1 ·1 ·: tl m,1y h1:: ;;ic~:vc1~e::d sw:ll ih,11 pnww ("f's:..:prJl:t) fJU1put r:-~:m :hr: pnw(:r modul1:: ·1 o~· f:~:1Ns ~::m'.!q:: ·1h1:: :,1::crJ11d b:·,1:;ch :-:;w:ich ·: ·1 O ~G ·1h1:: 

;;2c,:,nd ;;2t ,:,f LEC:s 106. :n .scme: ex:zmpl2s
1 
the: s<:::.:cnd brnn::::h S'hi-..:c:---, 1 : o dis.sip;Jt2s a p,:,rt:or-: ,:,f the pa'h8r ,·Psupp:y·' ,:,utput f,,:,m -..:h<: powe• mad:_:12 7 02 ,:;nd ,:;c-..:ivme:-

:_.-_. 0u1put th~ t:::rq~i :-)ewe; ·':=.i:_:;:,rue1?" in th•:' s•:'r;c;;d l.~ D se:. 1 U6 Can be. 1=m e:,,:;::;7;p!e, ·the res:sta;:r;e ol ·the sec0nd bra;;ch 1w:ir;h : 1 o d!s1!p;s~es:;:, p.-_,;1:0;: .-_,f ~he f/NH;r 

'Ps'-lpply"' cut::•u-..: frcrr: the po'h8r rn,.:,d:.:lr;: 102 s,:., thGt t!":8 f:1131 po'h8r 0"-1tp:.:t t,.:, the se,.:o:--:d LED szt ·1 OS :s th,;: -..:3rgr;:t pmvw ( M3y" bo:: ~odif:ed -..:c ,:.m~zspond to ,·Ptu:·g2-..:2'";. 

Cont(,:.,! ~odu:o2 114 17731!° bo:: co:":flgu:·r;:d to ccnt:·,.:,I p,.:,w-::1· :~~cd'-lle: 02. Fer o::xG:":":p:o2, -::ho:: c,:.,111:0: :":":0C:u!2 ·1 ·: 4-, i:~ ('2SpO:":Se to m,.:21,..-:ng 3 ,:.o~rn21nC: t,.:, 3ctiv:1t8 -::ho:: fast set of 

u::)3 ": 04 :::n•.:: r!er.:1:;ti..,,:::te ihe se;_·n;:d se1 or :J::)3 ": 06, 1~;e ta;ge·t cGrrespor:ci:rig 1.-_, ihe first 3et .-_,~· Li:[js 1 u,: Th~ :-)ewe; ;;:nf:u:f~ 102 car: t,e d;:ve;: ·tc .-_,ut:-)u1 vcl:.:;:,ue, ·t:::tg•:'t 

c:..:r;e::r:\ t;i:":d / Gr ·1,1:qe::t ptw,11::;, :;i:~;i!,1;:1. th1:: cn:;:rcl rncd:~le:: ·: 1 ~i. :ri 1·esp~:11:-:;1: ~G rr:t::(:!vir:q 8 ccrn:::c1;:d tD 1foc1ct!vai1: ~::1~ flr:-:;t l.t D :,1::~ ·1 ff,~ 8:':d in ,1cih..+ot1~ 1:;(-; sw:D;:d l.:: I) 

;;2-..: 7 OS, ::.:crre;;pc0,ds t,:, 3 t,:;rget \'Clt,:;ge ,:orre:-pcn,:;ir-:g to -..:h<: s<:ccn,:; :....ED .set: :JG. The pC'h8r ,.~,od~:k : 02 ~BY tie d•:ve•• ta ,:,utput a -.,:3:-get c:,..:rrer-:t, zn,:; / or B target 

: he .-_-n;:tro: :;;cdu!e : 14 m:::y he r;c;;flgu;~rj tc ccn:_;.-_,1 th~ fas:. br:::nch 3w:~ch : !k. 1=m e:,,:;::;7;p!e, ·the :;o;:iro! ;7;od:::•:' ": 14 m;sy 3w:~ch :.~:f~ sw:~chi;;u e:f~m~rrt cf :.~:f~ f:r1·t 

trn:":Ch switch 1 C:B to 3•:.ti'Mt81;-:8 fl(::t trn:":Ch switch 1 C:B su,:.h th21t po~vw flows frcrr: the pO'h8r rn,.:,d:.:lr;: ; 02 -..:c t;-:8 frst sr;:t cf ~EDs ·104. C21:~ d:·:,1o2 the vc!t21ge a-:: -::ho:: 

c,:,,,tmi ,,ode (e.g.
1 
g,:;t2). T:---,2 ,:or:-..:rc: mcd:,..:le: 14 ,:ant,,:,:s t:---,e comrcl ncd<: cf the swit,:hing e:e~e••t cf t:---,e f1•:-t brn•,::.:h .s•..vit::::h 1 C:8 to d<:act:v3t,: the fast ::,rnn,:h s1Nit,:h 

·:nB tfJ pre::vrrri pcwrr fm::: f:Gw:ri0 f:om ''.hf rx1we: ;~:ndu:1~ 102 tD :hr: f:r:,''. S(:·1 Df :"::Ds ·:D4 1=ni t::Ac1;~:p!1::, tile:: vc1·1,1qe:: ,11 :::1: gair:) ct;i:': ::;1~ dr:v1::ri. !:; sD;~:1~ rx,1:~;p!1:::-:;, ~::1~ 

,.:o:--:tro; :~~cdu:e 114 d:ss:p:c:t8s a p,:.,1·t:o:~ ,:.,f the ::•OW8~ C"-1tp~:-..: by 1;-:8 p,:.,wH rncd'-lle ·: 02 21nd t!":8 ('21ll3i:":i:--:g pon:o:": cf th,;: p,:.,wo2:· o:.:tp'-lt :Jy the pcwzr rr:od:.:18 ; 02 

("Pi.ci;gf~t":•'; :s th~ ~owe; m0ci:..:le 10/... :viay dr!H~ 1he vo!tage ci:. ~he c0n1;0: r:o•.::f~ (eg, gate;.-_,~· ihe 1witr;h:ri0 ~le;7;e;:t .-_,~· ihe first t,rar:c~: switch ":08 tc nn•N 101he f1;3i s~~ 0f· 

Tho:: CO:":tro: rr:odul8 ; ·14 m:::y t,2 co:~flgu:zd to c,.:,m:ol t!":8 ::2c,.:,nC: b1·a:--:cll sv,:it,:.h ·1 ·: (L ;=o: e.rnm:::,,12, the cent(,:.,! m,:.,du:o2 1 ; 4 17731!° sv,:it,:.h th,;: s~vitcll:ng zlr;::~~er:t of th,;: 

s<:ccn,:; brn•,::.:h .s•..vit::::h 1 : 0 to 3,:tiv;Jt2 t:---,e se::::o,,d b•;Jnc:---, svvi-..:c:---, : ·10 s:.:ch t:---,m p,:,1.N<:r t1cvvs f,,:,m -..:h<: pc-..ve• modu:2 7 02 to the ;;2cor:d .set ,:,f :....E:J:. : 06. cz,, driv2 the: 

vclt::qr ,1t ~::1~ t::Gr:''.l"l1: ri~:de:: (e g., g;fe). ·r h1:: c~:m;cl mo(blr ·: ~ ,~ r:D;:imls ihe crJ111:ol :-:Dd1~ of :hr: :-:;w:ich:w~ rl1:111t::r:''. of ihe :-:;r:t::(/:d ::;m11d1 swi~d: 1 ·: D tD dec1ci!vffie ~::1~ 

szc,.:,nC: t,m:--:cll sv,:it,:.h ·1 ·: 0 to p:2v2nt ::•OW8~ frcrn flc'h:ng fro:~~ 1;-:8 p,.:,wH :~~Cd'-lle: 02 t,.:, -..:ho2 so2,.:ond :_ED szt ·: 06. For o2:,::3rr:p:e, -..:ho2 v,:.,ltcJgo:: 3t 1;-:8 g21t2) ca:~ b8 d(!ver:. In 

;;a~e 2>·a~p:2s, -::he ::::o•,troi ,.~,od~:k : 7 4 di;;si::,me:- 3 ::,orticn of -..:h<: pc-..ve• ,:,u-..:put by the ::,o•..ver m,:,d:.:I<: : 02 zn,:; the r2~Bir:i••g p,:,:-t:or: ,:,f the ::,o•..ver c:_:tp:.:-..: tiy the p,:,1.Ner 

;~:ndu:(: 1 C:2 ("f'·1,11qe::t2'·) is th1:: rA:w1:1· :~;Gd'.!:e:: ~ 02. r,~oy drive:: ·1h1:: volt;;iqr ::t 1:;(-; t::Gr('.:·~:I ri~:dr (r:q, qo:(:) nf ~:;1~ swi~d:i:;r~ 1:::1~:::1::rit nf ~::1~ s1~corid 0rnr:c:: sw!t:.:::h ~ 1 O ''.n f:nw 

-..:c 1;-:8 S8CO:":d s8-..: cf ~EDs: 06. 

:n a::::cordz•,ce wit:-, an<: er ,.~,or::: techn:q~:e.s de:scr:be.:J he•<:ir-:, the pa'h8r m,:,d~:k : 02 'Nhil<: -::he vo:tage a~:tp:,..:t from t:---,2 powe:r ~o,:;uie 1 C:2 ir-:crezses t,:, 3 t:---,r2s:---,oid vc:tage 

v:;:,l::e (fm, tm•Nard ..,r011;sgej 1.-_, ac1:va:.~ ·the sec0nd :SD 1et :o~. lns1~ar! .-_.~· 0::tp:..:nir:g pcvver .-_,r r;u;rerit f·rcrn ~he :":rst u::; s~i 10,! :::nd the se;_·n;:d Li:[j 1et 10S t._, ihe 

,.:o:--:tro; :~~cdu:e 114, -..:ho2 cor:tm: rr:od:.:!r;: ; ·14 :s co:":flgu:·r;:d ~vho211 -::ho:: cw:·r;:m ut the seco:~d b:3n,:.h swit,.:h ·1: 0 o:::,::cr;:zd:: -..:ho2 cu:·(o::m th:·o::sh,:.,ld. McJy delay the d83•:.ti'Mticn of 

t:---,2 fl.;;t brnn::::h S'hi-..:c:---, 1 OB 
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:=nr eY,;::n1ple, the r;c~n~;._;I rnGd::I~-: 14 :;;ay tecei·,:e a c._;m:;;a;:d 10 chcmge ~·r._;rn HK' f1;.s~ s1a~.':' ·tc ~-~:f~ .Sf~C•Jrid ~ia-te l)ur:ng the f1rs11t:::te, th~ r:r.s~. br:::nch ~w:~ch : !k :s 

zctiv:1t8C: \(., pc11Ver t!":8 frst sr;:t cf ~E:Js ·: 04, cJnd the se,:.o:~d b:zn,.:h ::,,_..,_1:tch ·1: 0 :::_,mhib:ts :::_,ow,;:: i:--:g the seco:~d set ,.:,f :_ED:: 106. Is de:1:::-:::va::ed. D:.:rk:q th,;: so::ccr:d st:1t2, 

-::he first bmn,:h s1Nit,:h 7 08 i~ d<:cJct:v3te:d -::c proh:::,i-:: p,:,\M<:rir:g th::: f:r.s-:: se-:: cf ~::Ds: 04 ;Jr:d t:-,2 :-2c,:,nd timr:ch s·,:,:it,:h ·1 7 o i:- c,:1nf:g:_:red t,:1 pc-..ver t:-,2 sec,:1nd :-2-:: of L::Ds 

·: tl6, !.s ::c~:vc1~e::d. 

:11 rr:ispcri.sr ·1c: :rc1:::vi:;r~ 'd1r cD;~:rn,1:;d ''.n ch,1;:oe f:om 'd1r f:1 .s~ :-/'.,11r tcJ 1:;(3 .sw:D;:d .s:r.:Jtr:, ihe cc:m:ol 1110du!1:: ·1 ~ •~ rm1y ,1cih..+oi1: 1:;(3 .sw:D;:d b:oric:; sw:''.c;: ·: 1 C:. r:or 

r;:xG:":":p:o2, th,;: c(,111:0: :":":OC:U!8 ·1 ·: 4- u,.:1:vatzs the se,:.o:--:d brzn,.:h ::,,_..,_1:tch ·: 1 C: \(., zl!ow pC11V8r \(., flcllV frcrn tile ::•ow8r m(,d~:1-:: 102 to th,;: sr;:cor:d sr;:t cf ~EDs ·: 06. 

;n re:-pen~2 t,:, r2ceivir:g El c,:,mrr:B••d to ch,:;nge fro:;; the: f1•:-t state: -::c t:-,2 :-2c,:,nd :-ta::e, -::he cc0,troi m,:,d~:k : ·14 driv2s the po'h8r mod~:k : 02 -::e :nc•<:E!s<: the suppiy 

vcl1oue ~-'-' :::c~ivo~e th~ s~r;cn•.:: s~i 01· u::;s 70S. :~ e;a;: he r;c~;;flgu;~d 10 pr0vide :=c; •:'xam:-)1~, 1h•:' cGrrtr0I m0f:u:f~ 7: '.'.:- o:..:ip'.:1.s 101h•:' p.-_,wer rncd:..:le ":0/.. ~ ... as~d o;; :::n 

:n,.::23::2 :11 -::ho:: zrn,.:,u:--:t ,.:,f LEDs to b8 3,.:ti·,121t2d i:~ th8 sr;:co:":d L~G so2t 1 C:6 ccrr:pzred to 1;-:8 3:":":0~:nt of :_~Ds 3•:.ti'Mt8d in th,;: fl(::t :_ED set: 04. Ca:--: :11c(>2as>2 the rnfero211c>2 

s:gr:3:_ ~,:,, 2x;Jmpk. t:-,2 cor:-::rcl med:,.:le : 14 ,:,u-::put~ -::c t:-,2 pO\M":r rr:oduie 102 bzsed ,:,n 3,, in,:r23:.2 :n -::he: zm,:,ur:t ,:,f L::C:s to be: 3,:tiv;Jt2d in the: se:::::o,,d LE:D set 106 

co;~:p,1:1::d ''.n ~;:1: omcJu:;: CJf L.:: I):, oc-1:1/;;i-ied i:": ~;:1: f:r:-:;t l.t D s1::~ ·1 ff,~ \~::11 be: :rrbt::(3d (rr~, :-:;;11glf: :-:;c:11:-:;r:d) !:-: 3n:::1:: 1:x8:-r:p:(3.s_ ·1h1:: cn:;m;I rncrble:: ·: 1 ~i :.s c:t1:;rier:::(3d 10 th1:: 

::•ow,;:: m(,du:o2 102 bz::2C: ,.:,11 G:": :n,.::2us2 :n -::ho:: zrn,.:,u:--:t ,.:,f :_ED:: -::c b8 u,.:t:vatzd i:~ 1;-:8 S8CO:":d L~G so::t 106 ccrr:pzrnd -::c 1;-:8 G:":":o:.:nt of L~Ds u,.:t:vatzd i:~ 1;-:8 fl:"::t :_~D set 

":!Vi. Hie GIJt~u~. mte;erie;e sign:::I rn:::y he :;;a:rit:::i;:f~r! (f.-_,r f~x:;,:;;p:,:', ,.::n'.:b:f~ .ser-:.ser!j. 

:ri re~pctne ~-'-' rece:vir-:q r.:1 c._;rn;;:a;:d 10 r;horige rm:;; 1h•:' f1;~i s1a~•:' tc ~-~:e ~f~cGrir! ~iate, ·the r;c;;~m: n1Gd'.:I•:'-: 14 r!ti\re.s the f1rs1 ~ ... rnr-:d1 .swi~.d1 1 G131o d:.s1:poie a pcttio;: cf 

~:;1: .surJp:y pGwe:::-, :;:c:1"1::::;y c::u3i:":g ihe :-;;e;,;n:-:d br::11ch .sw::ch 7 ·: D 10 d:.s:-;;;pot1:. :=1rcvid1: c1 tt;il"t)1::: rx1we1 for ;;ie:1:v,11:w~ 1:;(3 f1;3i .sri CJf u:;;:, 7 tVi :ri :·e3rA:11:-:;r: 1G d1::~rrrn:11:w.: 

-::hBt fl curr2n1 of dce:s ,,ot ex:::::ee:d 1:-,e c:,.:rr2r-:1 t:-,r2s:-,oid. ~c• e:xBmpl<:
1 
the: c,:,n-::rol modu:2 7: 4 d:ss:pzte.s B penio•• ct 1:-,e p,:,1.Ner o~:tp:,.:t by-::he pcvv2r ,.~,odu:e ·1 G2 30,d -::he: 

rern:;;;:r-::rig pGr~i0r-: •A the power .-_,:..:tp'.:1 ~..,Y ~-~:f~ pGw>:'r rr:odu!e 1 U:'. ("P~_:;;;rue11 ·') is 1~;e pGwd :;;cd:..:!e : D:: M:::y drive ~-~:f~ \r011oge oi the r;c;;~rGI nGde (~U, g:::teJ GI ·the 

sw:tch:11g o::lzrnr;::~-:: of tllz f:rs-:: b:·21:~c!": s~v:tc!": 108 -::c f!ow to th,;: f:rst s>2t of L~Ds : 04. 

;11 re::pcnsz t,.:, :2c8:vi:~g a c,.:,rnrr:G:":d to ch:111ge fro:':~ th,;: fl(::t stutr;: -::c t!":8 ::2c,.:,11C: ::ta::e, -::ho2 ccr:tm: rn,.:,d:.:lr;: : ·14 re::pcnds to detH:":":::--::11g th21t -::ho2 cu:·:·o::m Gt the szco:~d 

~..,rn;:ch .S'Ni1d1 1: n eY,Cd~r!.s the f;'.:;rerit ·thtesho:d hh~ fa.s~. br:::nch ~w:ich (:;, -: 08) e;a;: he deoc·t:va-ted f:o; ex:;,rn~I•:'. ~-~;f~ {.X;;:trcl rncd:..:le : 14 •.::f~;::.-_•iivoif~S ~he :":rst b;:;;;;:c~: 

:-:;w:ich : DE ~G ~:11::ve:;: rx1we1 f:o;~: ~Dv.,ii:;r~ f:"Nn :hr: µm,vw mo(blr -w~· tcJ i.lle:: fl: .si s1::: CJf L.:: IJ'.":, 1 C:<0 • j;: ·1hi:-:; mori:":1::r, b;o:-:c;: .sw:t:.:::hr:.s ·1 f18 t;i:":d ·1 ·: [l c,1:; h1:::p i.D m:'dgr.:Jtr: ~:;1: 

iB<:k ,:,f o~:tp:,.:t c:.:rrer:-:: tiy, tor e:,::z,,~,pie, effe,:tiveiy int,,:,d:.:c:ng ;J delzy in d23,:frmtin9 fast L::D :-2-:: ·104-. 

2 :.s B cc•,cept:,.:31 di39mrr: :liu:-trming 3 f:rs-:: e:,::empiB•y c:rcu:t cco,flgu•e:d to mi-::igf:lt8 ;J iB<:k ,:,f output c:.:rrer:t :_:pon chBnge b2tvv2e•• 3 f:rs-:: :-2-:: of L::Ds flr-:d fl sec,:,,,d se-:: of 

u::)~. :ri ace;c;dar-:c•:' wi·th Grie Gr :;;c;~ techr-:ique.s nt th:s d:sc:ns:..:re. A.s sh._;w;;, cire;u:i /..00 :nd'.:d•:'s pGW•:'r rr:o•.::u:e /..0?, f1;~i u::) se1 2D4, seccn•.:: u::) se1 2Dt:, fa.s~. br:::nch 

sw:tch 208, znd s>2ccnd brn:":Ch switch 210 (tll8S8 sv,:it,:.he::). (Ccll8ct:ve!y (o::f8rr2d to GS sr;:ries :"":~cdu:e 212}, CO:":tro: rr:odul8 2·: 4, ::•ow8r s,.:,urco:: 2: 6, bypuss switch 220, 

~2n~2 e:leo,~,e:-:-:: 222, flr-:d c3pf:lcit,:,rs 226 B••d 228. T:-,2 ,:or-:trc: rr:cd:,.:ie 214 mzy be fl:": e:xBmpl<: ot the: c,:,ntrol modu:2 7: 4- of FlG. ·1 

:ri .sGrne •:'xarrml~s, se;;s:ng e:e;;:e;:t Z'.? rr:ay i;:d:..:de:;, re.sis1ive e!e;;:fm1 /.\s ~hcvvr-:, ihe 1etne •:'!e;7;e;:1 ?2/.. :s cG::p:er: :ri .s•:'rie~ 'Nith 1~;e f1;~t hra;:e;h swi·tch 2U8 ln 

oddi~:Gr:, ihe :-;;en:-;;;ng elw:-:1::;:i z:~· :.s coupled :11 :-;;e: ie::s v.,ii11l ihe :-;;e;,;n:-:d br::nch 3w::ch ~··: D. :ri i.he:: ex;;implf: of 1=:n. 2, i.lle::rr: om i.WCJ fu;:c:'doris v.,ii1:; diff1::;w:''. :;ur:-:brrn Df 1"::D 

;:umbe•s {2g, zctiv,:;tir:g th::: f:r.s-:: LED se:t 206. znd zct:vBt:ng t:-,2 s2c,:,nd L.ED se:t 200). ~o• 8X;Jmpk. ;JS :ndi,:med by the lzrge:r sized L::C:s ot -::he: se:ccnd :....ED set 206 

c.-_,;;:p;::;ed tc ~-~:f~ f:rs·t L.:: D se~ 2u,:, th~ seccn•.:: u::) se12Dt: :s ~;ighd tha;: ·the f1rs11"::D .sfft :'.cc~. U~f~ p._;w~r. !;; so;;:f~ exa;7;p!e1, ~-~:f~ .sec.-_,rid :" 1::; s~i /..Db :":;ff/ u1e o !o;,,,:e; 

vcl1oge ,:•,ac ,:-,e fos: Lcl' set 20",. 

Tllz ,:.o:--:tro; :"":~cdu:e : 14 i:~c!uC:o2s u lcg:c rn,.:,d:.:lr;: 236_, :1 CU:":·o::m rn,.:,11:to:· mod'..!18 230, cl PWM er:g:no:: 2.32 znd z d1·ivo::1· :"":~Cd'..!le 234. The cu(r>211t m(,:"::-::cr :":":odul8 230 m21y 

,:;e-::e•m:ne th::: ,:urre••t a:: the: f1•:-t brn•,ch .s'tvit::::h 208 E!r:d / or-::he se,:ond brn•,ch ~w:tch 210. Fer <:XB••-•pie1 c:,.:rr2nl mor-:it,:,r rr:cduie 230 mzy dete:rmine: -::he: v,:,ltzge: zt ~2n~2 

e::le:~;(3:":i. 22/... :ri i.h::, 1:::1:,1:~;p!1::, cvm3:":i. ;~:nr:i1or rnrn..ivle 2'.m ;~:;;iy d1::1rrrn:11e:: ·1h1:: c;u;:rrri nowi;:o fin:~; rxw.,ie1 ;~:ndu:1: :'.C:2 bo:,1::d CJl1 :hr: v~:11ow: oi .srri.sr r:lw:-:1::;:i z:~·, Wllw: 

-::ho2 fast bmn•:.h swit,.:h 208 is do::cJct:vGto::d 3:":d th,;: so::ccnd brn11ch S'hi-::c;-: 2.: o is activzto2d, t;-:8 cu::znt mon:to: rr:odu:o2 230 CG'..!se:: -::ho2 cu:·(o::m ut tile szco:~d t,mn•:.h swit,.:h 

/..10 10 t,e p;.-_,p0rt:c;;r.:1! 1.-_, the vc:~age ;_rt th~ s~ns:rig ~len1•:'r-:t ?22. Con b•:' e~iirr:a~.':'d. Si:;;i:ar!y, when th~ fa.s~. br:::nch ~w:ich ?!k :s oc·t:va-ted and ihe se.-_·n;:d br:::nch ~w:~ch 

~:1 o :.s deoc-1:1/;;i-ied. 'd1r cvr;w:''. :~;Grii1o; rn~:dvlf: 23ff ::-:, p;cp~:n:t1;:;;i; ~G ·1h1:: vD:i;;i~:w ;f i.lle:: .sw:.se:: e:(3:::1::rit ~::'.2. Wr con 1:::-:;t:1110:(3 i.he:: cvm3:-:i. oi, ~;i;~:i!c1;:1. >,vhr:11 ihe f:r:,''. 

::,mr-:ch swit,:h 208 i:- z,:tiv,:;ted ;Jnd t:-,2 :-2c,:,nd timr:c:-, s;,vitch 27 0 i:- zctivBted, the c~:rre••t rr:o••itor ,.~,od~:k 2'30 is prcportion,:;I -::c t:-,2 voit,:;g2 ,:;t the se•,si••g e:err:ent 222. 

J\;;d th~ c:..:r;•:'r-:t o~ the se.-_·n;:d br:::nch ~w:~ch ?": D .-_·a;: ~A~ ~st:rn:;;;ted !r-: 10;;:e e-:-cr.:1;;:p:es, c:..:rrer-:t ;7;Gr-:i1.-_,r rncd:..:le ?:W ;;:ay D'.:1p:..:i :::n ir-:d:r;a~_:Gr-: 1~;r.:1t th~ e;ur;•:'r-:t a~ f1rs1 

brn:":Ch switch 208 is t,21(,w ,.:,1· ztx,ve a th:·o::sh(,ld fo:· fl:st b1·a:--:cll sv,:it,:.h 208. l:": S(.•:":":8 O::X3:":":p:o2s, ,.:~:rrer:t :"":~cr:itor rn,.:,d:.:lr;: 23G rr:uy (.,'._!tp:.:t 2111 i:":d:ca-:::cr: th Gt tllz ,:.urrer:t a:: 

se:cen,:; brn•,ch .switch 2: 0 is ::,21,:,1.N ,:,r zb,:,ve fl th•e:sh,:,ld fo• .se,:or-:d lxzn,:h ':•\M:tch 210. In sorr:e ex,:;mpks, cu;-;-,:m m,:,ni-::c• modu:2 2.30 i~ c,:,nt:g:,.:r2d ~:.:c:-, -::hBt the 

cvnw:''. o: f11·.s1 br::11d1 .swi~d: ~•og orid 31:ccrid 0rnr:r::h .sv.,ii1d1 ~:7 o i3 h1:::mv :: 1:m3.s:;G;d fer fa.s1 br::11ch .sw::ch ~•og orid 31:ccrid 0rn:":t::h .sv.,ii1d1 :'.": O, er Ynv c;c1;: ~:u~µ1s1 ,1;: 

:nc:i,:.a::io:": -::hut i-:: is zbovo:: :-::. 

~ogi,.: rr:odu:o2 2.36 rnzy" bo:: co:":flgu:·r;:d t(., detHm:no:: z t:1rg2t ,.::uznt:ty ,.:,f :_EDs of fl:"st :_~D set 204 a:~d se,:.o:--:d LtC: ::2-:: 206 to be 21c-::iv"zted. L,.:,g:c rncd'..!le 236 :":":elf r2cr;:i·,1r;: 

:;,n i;:d:cr.:11:c;; (fm, lr0rr: :..:se; ir-:1e;:;,r;tk,ri 't'ii·th c:rc:..:it ~'.00) ·tc d1;::;;ge 1~;e b•:':::m se11i;:u of c:rc:..::·t :'.GO frcrn ihe h:q~; beorn .se·n:ng 101~;e i._,w ~A~a;7; se~~_:ng. 1=ct ~xa;;:p!e, i._,g:c 

;~:ndu:(3 :'.36 moy ;e::c1:::v1:: ::11 i:-:d:c,1i.icri nf ~;:1: qu::111::y of L::o.s in c1ct:v8tf: orid G!Ji~:u~ 8:": :ridic;/do;: ~:f 1:;(3 h1;g(3·( pcwrr b,131:d cri i.lle:: qv8:-:'d1y nf :" l:D.s 1=~:1 rxc1;~:p!1::, frnrn ;;i 

hB••j\M,:;re u~2r :nt2rtz,:2, El l,:,1.N \'elt,:;ge (e:g, log:c O} ;Jt z low be;Jm (L8) ir:p:,.:t, B icvv voi-::398 (eg. :,:,gic 0) Bt fl h:gh ::,23,,~, {H8) i;:p:,.:t, ,:;nd df:lyt:m2 ,:,.:nr-:i••g l:ghts { :n resp,:,ns<: 

·tc ;~r;e:vi;;g a h:q~; v.-_,11:::q~ (eg, !ogic :) :::1 ~-~;f~ mn.) ir-:p:..:i, 1~;e i._,g:c mcd:..:le ?:3~ .-_·m1~f~.s ~he ~.:;;;rue1 f/J'Ner cGrrespGnd:;:g 10 ihe p0'Nf~r10 r.:1c:1iv:::1e the U:[j.s 2u,:A-2D4[j ._,~-the 

f:rs-:: L~G so::t 2.04. Tho:: c:ispluy (.,f cw: :Je o~:-::p'..!t. :-!OW8'/r;::, f:·,.:,rn th,;: hu1·d1_..,_121r2 uszr :m2rfa,:.2, cl h:qh vclt:1qe (r;:q, log:c : } 211 :mv b83rn (L8) ir:p~:t, cl high vclt21qe (r;:g, lcg:c ·1) 

;Jt high be:flm (:-fB} :nput, 30,d d,:;y-::io,~,e ru•,ning iight (DRL} ;n re~pco,.se t,:, receivir-:g the :ow v,:oltflg<: {2g, iogic 0) zt 1:-,e i••p~:t, the log:c m,:,d:.:I<: 230 di:-piBys fl:": :ndi<:z-::i,:,n cf 

~:;1: i.c1;g1:''. pcwrr C;D;:r:,poridi:;r~ ''.O ~;:1: pGwcTihc1~ ;;ic1:v,11e:, i.lle:: l.t 1):-:, :'.06.4-~'.tl613 ~:f 1:;(3 .sw:D;:d .S(31 nf :J:D.s 20~. VcJU c,111 n'.!i.pvi 

Ad(Hio;:::l:y o; ;;i!i.1::n:;f:1/1:ly, icJq:c rnG(blr ~'.36 rr:,1y tie::t1:1rn:w: 10 d1orig1:: th1:: br:mri .sriii:":q nf c:rc'.!i~ 2f10 f;crn c1 h:q;: h<::8:-:-: 31:''.''.:nr~ ·1~: o !tw.,i 0w:rn :,1::11:w~ :ri 1·e3rA:11:-:;r: ~G 

se:ns,:,, dztB ir-:d:::;3\:ve ot z,, or-:corr:i••g vehi<:ie. lr-: ;Jny ::;3:.2, ir-: •e:sp,:,nse to -:kt2rm:nin9 the beBm se:ttir-:g ot -::he: ::::i••::.:il 200, the leg:c m,:,d~:k 230 rr:By de:t2rm:n2 t:-,2 

r.u:;;;rrt:1y cf· IGar! :..:n:1.s e;o;;~sp.-_,;:d:ng ·tc ~-~:f~ b•:':::m se11:rig. :=nr eY,;::rnple, !ogie; ;;:nf:u:f~ :'.36 rn:;;;y •.::f~te;;7;i;:e ~h:::11~;e 1c1;gf~t q:..:an1:~.y of u:D.s is: 'Nhe;; ihe l0't'i he:;,:;; .sffn:ng :.s 

:·r:loi1:d Gri!y -1~: :" 1:D :'.06.4, orid :ngic ::":Ddu!1:: 2:16 rn,1y dr:w:-r:i:;(3 i.lloi ·1h1:: high b<::8::"! 31:''.'d:;r~ i3 :":.S'.":>~:t::ith:d w:ih L.:: I) ~'.[}613. rile:: ''.;;1:gr3t qv8:":i.i~y nf :"::D.s C,11l be (fo''.1::;:~;i:-:1::d -1~: 

::,2 2 lr-: ~om<: e::(flrr:p:2s. l,:,gic mod:.:12 2.36 ,.~,f:ly ir:clude: zn;Jleg circui-::ry. in sco,~,e exzm::,le:-. 1,-:,gic rr:cd:,.:ie 23G mzy be dig:tf:!i ,:irc:_:itryt:-,m i•d:.:d2s or-:e or m,:,re 1,-:,gic 

•:'le;7;e;:1.s :::nd / nr ti;7;i;:q e!e;;:fmh. 

:"ngic :::t1du!1:: 2:16 rn,1y br c;t1;:f1gu;e::d i.o oe:;w,111:: ;;i 11::fwr:ncr: 3ig110! (1::r~, cn:::pw:.sotk:11 vt1:i8g1::) i:-:d:c,11:ve Gf ·1h1:: it;i:·g1::: rJ~:wr:1 08.SHJ n:; th1:: :3:·(~1::~ q:~c1;:iiN nf l.t 1):-:;_ := Gr 

e::mrr:pl8, lcg:c rn,.:,d:.:lr;: 236 rr:uy gr;::~e:·21t2 :1 :2fe:-o::11co:: s:g:~3; :J3::2d on th,;: "I3(Q8"I q'..!a:~tity" cf ~EDs to bo2 zct:,1utr;:d. ~or e.>::zrn::•le, tho2 lcg:c rn,.:,d:.:lr;: 236 rr:uy :11crn21s>2 the 

refe;•:'r-:C•:' .s:g;:a: :::.s the q::a;:ii•ty GI l.t D1 i;;crease~ :::n•.:: c!ecrec11e ~-~;f~ te~·•:'rence ~ign:;;;! as th~ r.u:;;;nt:1y cf:" 1::;s ,.::ec;~as~s . 

. 6idd:~i0r-:ol!y 0r a:if~rr-:a~:vely, i._,g:c rncd:..:le ?:3~ ;7;r.:1y ue;;er:::1e a tefr;rence ~ign:;;;! b:;;;sed en ihe f/J'Ner cGns:..:rrmtk,r1. f.-_,r,.,,,.,a;,_;: v.-_,11:::q~. orid; o; av•:'r:::q~ c:..:r;•:'r-:t .-_,f ~he :J:D 10 

t,2 ,3,.:t:va-::2d. Fo( 8X:1111plo::_, 1;-:8 l(,g:c mcd'..!18 236 ,:.cJn inc:·o::cJso::-::ho2 1"8fwo::nco:: signz; Wi":8n switch:ng t,.:, zn LtC: ;-:.:1·,1:ng 21 highe( ::•ow8r c,.:,ns'..!111p-::i(,11, fo1w3:·d \f(,ltzgo::_, u11d / 

,:,r zverzge: c:,.:rrer-:t ,:,fthe L::D ,:orr:p,:;red t,:, the previeu~iy zct:vBte:d L.ED, E!r:d pr2viou:-ly flct:v3t,:d T:-,e refe:r2n,:2 :-ign;JI cf:lr: tie re,:;uce:d 'hhe•• svvitc:-,i;:g to B•• :....ED hzvir-:g 

:nw pcvvet .-_·nr-:.su:;;p1:Gr-:, rGrword vG!tage, :;;;;:d / Gr :::H~rage c:..:mm1 •A the Li:[j os .-_·G:;;porer! ~-'-' the Li:[j 

:"ngic :::t1du!1:: 2:16 rn,1y qrrie1c1:(3 ,1 flrsi. C'.J:::1110:-:d PVv~/: .si(mol i.D 8Ci.iv,111:: fa.s~ u:o 31:''. :'.C:t:0 • :=nr 1::x::mµlf:, logic :~;Gdu:(3 ~:36 moy (:(3·(e: rn:rie :hr: duty cyc!1:: fGr ·1h1:: fa.s1 

C(.•:":":rnzr:d P\.'IA~ sig11zl bzs8C: (.,11 -::ho:: rnrgr;:t poww. ~o:· 8X:1rnplr;:_, 1;-:8 l,.:,g:c rncd'..!le 236 :":":elf pe(fo(rr: z di:"":~m:11g fu:":c-::i(,11 by" reduci:":q th,;: duty cycl8 (.,f the f:rs-:: ,:.o:"":~m:111C: 

YWM sig;:;::I ~G redue;e ihe brigh~_;:f~.s1 cf ~-~:f~ flr1t l.t D se~. 2u,: 3:rn:l:::tly, lcq:c n1Gd'.:I•:' /..36 rr:ay p•:'rrnr:;; o br:g~:tfm:rig furic:1k,ri by i;;creos:ng ·the d'.:1y cyd•:' cf ~-~;f~ f1;1t 

co;~:rn,1:;d PWtv': :,igr1-1I in i:;c:-eo:-;;e :;:c: 0ri(~h1:;(3s.s CJf f1;:-:;t .se::i ~:f ~ 1:;;s 2tVi. :ri 1:::ihe: c::.S(3, ~;:1: :Go::.::: :-r:ndu!1:: 2:;6 m::y CJU1put 'd1r f:1 .s~ cnrnm::11d P'v\lM :-:,;q;:;;i; ~G th1:: !)W:\.!: 

rngic,e 2.32. 

'3irr:i:Elrly. :ogic rr:cduie 23G czn ge•,erzte fl s2c,:,nd ,:orr:m,:;nd P\IVM sigr-:,:;I -::c ;J::::tivzte se,:or-:d LED ~2t 206. :=or exzm::,le, -::he leg:::.: ,.~,od~::e 2'36 c,:;n de:t2r:;;:,,21:-,e d:,.:ty 

cyde for th1:: :-;;e;,;n:-:d cNn;~:;;i:":d !)W:\.!: :-:;;q:;3; 08.srd n:; th1:: :8:-(~1::~ pcNi1:1·. 1=~:1· rx,1:~;p!1::, 'd1r logic: ;~:ndu:(3 :'.36 111oy µ1:1·fcJ1rn o d:;~::-r:inr~ f'.!llct:nn by rr:dvc:ng ·1h1:: rbi.y cyde:: nf 
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~-~;f~ .sec._,rid co:;;m;,;;rif: P\'1/M .s:ur-:cil ·tc ;,:'r.h:\.·e i.h•:' htigrrtr-:ess or the sec0r-:d ISD 1ei. ?OS. Si:;;i:ar!y, :ogk- rr:odu!e 2:iti m:::y ~erf._,rm::: brigh~.':'r-:i;;g f·::nct!c;; by :n._·re:::~ir-:g ~he 

duty cycl8 of tllz :::2c,.:,17C: ,.:o~rn21:~d PV-Jrvl sign21I to i:~c:·,;:33,;: -::hoe: :xig!":tl7e:::s (.,f se,.:ond LED szt 206. ;17 o2:the( ,.:338, !ogi,.: ~odu:o2 2.36 1773'{ C'...!tp~:-:: u so2,.:ond corr:rn3nd P\11.f!',,1 

s:gr:3: to Pw~i e•,gin<: 232 

:n scn1•:' e-x-ample.s, i._,g:c rncci:..:le ?:3~ ;7;r.:1y se:f~c1:ve:y gf~r-:er;.rte 2, ·thi;,_;: :;o;;:rn;::;;d YVJM sigri:::I fr;r :::c:iv;,;;:i;:q 1"::D ?G6i3 of flrsi. :J:D .set ~'.04. HA e-:-carr:p:f~, :he :ngk rr:o•.::u!e 

~'.36 r:c1;: d1:::(::·r:-:i:;(: i.ile:: du~y cyc:1~ f o; :hr: t:;i:-d cnrr:n1orid :=1vvM .si(mol bo:-;;ed rJ:": ~::1~ i.orw:': pGwe::r. := Gr ex::mplf:, !c:q:e :~;Grb:e:: ~:36 moy pwfrJ:·::: o di;~:rn!ng f::nctk:n by 

:·-c:d:.:ci:~g tll8 duty cy,.::e of -::hoe: thi(d CC!"'(:lll3nd P\llff\+1 s:g:":cll to red'...!C'2 the bright:":83S cf ~ED 2068. s:rn:121rly, l,.:,g:c lllCd'...!18 236 :":":elf pe(fo(!"'(: 3 b1·:ght>211:ng fun,:.tion by 

:nc;eas:;:g i.h•:' d:..::y ._-ycle ._,:· the :~:!rr! c0m;7;r.:1:;d PW~ ... ~ ~ign2-I i.o ir:cr•:':::.S•:' th~ brightr:e1s .-..,:· ISD ?O~t\. !:; ~ithe; c:::~f~, l0q:c mGd::I~ /..36 rr:ciy o:..:tp::i. 2, ·thi;d :;o;;:rn:::n•.:: YWM 

:-:;!q:;3; 10 !Yv\1:\.1: w:q:w: 23~'.. 

Thoe: P\llff\+1 8:':Q!178 232 :":":Ely Q8:":8r31-C: 3 f:rs-:: PWM s:g:~3; 'PvVfvrl" :)3:::2d ,_:,17th,;: fl(St C0:":":1773nd P\llf!\1 sig113I o~:-::p'...!t :Jy the log:c m(,d~:1-c: 236. :=(.,I" 8>:21:~~pl8, t!":8 P'vV~✓l er:g:n-c: 

232 :T:3)' ge:ne•,:;18 B fast P'./V~v': sign;JI to cem::.8n:-me f,:,r :.:nderv,:oltzg<: in th8 ::,o'li8r m,:,dul<: 202. P.,s f:,..:rth8r des,:ribe,:; be:m,v. t:--,e Pl/'/~1 engi:x 232 is El:": e:tf8ct:ve d:.:ty 

cyde:: cone::spcridi;:o ':n (t::(~, id,::;:ticol, ;~:;fc::i:":~J. t!1c.) ':hr du1y eye:(: nf ~::1~ f:r:-;;·1 ccrn:::c1;:d PV\lM s:w:,1: (JU1put by ':hr !ngk: :~;Gdu:(: :'.36. n:1~ f1r:-:;t PWtv': sigrk!I rrk!Y h1:: 

g2:--:Ha-::2d to h21,1>2 3. 

Sirr:i:Elrly. t:--,e Pl,,\itV: 8ngir:e 232 mzy g<:nernte: 3 .se,:or:d PW~v': :-ign;Ji ,·pw~12·· b;Jse,:; en the ;;8cor:d camo,~,f:lr:d PW~v': :-ign;Ji ,:,:,..:tp~:t ::,y t:--,8 :,:,gic rr:cduie 23G. Fer ,::x3,,-,pie
1 
the: 

::ivvM e;:u!n•:' ~'.32 m;,;;y ger-:erate;,;; s~ccn•.:: YWM sigri:::I :o c\.,m:-)e;:sa1~ tm i.h•:' i._,,,_,,,_, \r011;sge 2-t ·the pcvvet ;7;odu:e ~'.02. A.s w:I! t,e d•:'sc;:bed rurthe; belGw, th~ PWM er-:g:ne 

23/.. :;3s 8:': rffw:i.ive duW eye!<:: r:o::r:-;;po;:d!ng ·1~: (ro, ide:;:k:c1:, :~;a1d1:riq, r:i.c.; tht! rbi.y cyde:: ~:f 1:;(: .sw:o;:d cGrn:::m1d Hf\./M .s:w":c1: ~:u~µ!.r1 by 'd1r !ogk: ;~:ndu:1~ :'.36. n:r: 

s<:cen,:; P\IVM signzl mzy be ge•,erzte,:; -::e :--,f:l'/<': 3 

:n .seme: e-:cf:lmpl8s
1 

Pl/'/tV: 8ngir:e 232 mzy se:ie,:tive:iy ge•,erzte 3 t:--,ird Pw~i s:gr:3: ··pwf\1'3'' bzsed ,:,n -::h<: thi•.:J ::::oo,~,mzn,:; P\IVM signzl ou-::put by ieg::::: ,.~,od~::,:: 236. F,:,r 

ext;i:::p:1~, the :=1vvM 1::w~i:;(: :'.32 moy g1~:":rra1e o ·1hi;d f'Wr,~ :-:,iq;:::I :G comrJt!;::,,11r frJ1· i.ile:: !ov,1 ·,ml1ow: ot tht! p~:1.r,v:1· :~;Gd:!:(: ~:02. A.s w:1; :J(: de::scr:bed fu:·tht!: br:low, ':hr P'v\lM 

,;:17gi:":8 232. ;-:as 2117 o2ff,;:ctiv"2 du-::y cyc:o2 cc(r>2spo:":d:ng -::c (-c:g, !der:ticG!_, rr:atch!17g, 2tc.) the d~:-::y cycl-c: cf th,;: -::h:1·d c,:.,m:~~w:d P\-\i0} sig173; o:.:tp'...!t by-::ho2 lcg:c rr:od:.:I,;: 236. 

: he 1~;ird PWM .s:ur-:ci: rr:ciy b•:' q~nerci:ed 1._, ha\re 2-. 

: he driv~r :;;cd:..:!e 2::-1 m:::y ge;:f~ra1~;:: •.::riv:rig ~ign2-I f c; 2,:;ti\r;::ti;;u th~ t:r.s: br;::;;ch 1w:tr;h ?!k ~ ... as~d o;: the f1rs1 PWM .sign;,;;!. ~ or e-x-:::mple, the dr!v•:'r m._,,-_::u:e /..J,! rn:::y 

C:riv"8 :1 C:riv"8 s:gna: t,:., cl co:~-::rc! 17cd,;: (eg, u gzto2) of-::ho2 f:rst b:3n,.:h :::1_..,_1:tch 208 t,:., 3ct:,1ut,;: -::hoe: f:rst b:3n,.:h :::1_..,_1:tch 208 du::ng the 1"isi:":g o2dge of the fast :"''-:VM sign:11. You 

c,:;n p•i••t Th<: driv8r ,.~,odu:e 234 m,:;y ,:,utput El d•:ve .sig••Ell t,:, z ,:ant•o: r:o,:;8 (eg.,:; Q3t<:) of the: f1•st brn°,ch ;;wit::::h 208 to def:l::::ti\'3te the fast ::,mr:ch s·,sit,:h 2GB d:.:rir:g th8 

t:::l:i:;q er!g•:' cf 1~;e f1;~t YWM sigri:::I 

:;i:~;i!,1: ly, tht! dr!w:r 1110du!1:: 2:1,! rm1y qrrie:o:(: ,1 dr!w: .s:w":c1I fo1 oc-1!1/;;i-1!ng ·1h1:: :,1::crJ11d bm:;ch :-:;w:teh 2·1 O b::.se::d o;: ·1h1:: s1::crJ11d P'v\lM :-:,!q;:;;i;_ 1=~:1 r,c_,1;~:p!1::, ':hr d1 ivr:1 

:":":Odul8 234 m21y driv-c: 3 driv-c: s!g:~3; ta :1 cor:tm: r:ode (,;:g, cl g21t2) of tllz :::2c,.:,17C: t,m:--:cll svvit,:.17 2·: 0 -::c activzt>2 the se,:.o:--:d b:3n,.:h :;:1_..,_1:tch 21 C: dur:ng the 1"isi:":g >2dge of-::ho2 

1ecGnr! ::ivvM .sign;,;;!. '{Gu car: print n;e d;:ve; m0ci:..:le ?:3'.'.:- ;7;r.:1y n::i.p:..:t::: driv~ sign:::: t0 c1 r;c;;:ml nGde (•:'U, r.:1 q;,;;tf~) cf ~-~:f~ ~f~c._,rid t,rar:ch .switch ~'.1 o tc •.::f~a._·tiv2-tf~ 1~;e 

:-:;1:ccrid ::;m:":ch .sv,1i1d1 :'.":D dvrir:q :hr: fol!i:;r~ t!doe cf tht! :-;;ecn:":d !)W:\.!: :-:;!qnr.:J!. 

Thoe: driv"2r rr:od:.:18 234 m:1y g8:--:Hat2 :1 C:ri,..-:ng sig173I fo: z,:.tiv:1ti:~g tllz t,yp21ss S'h:-::c;-: 2.20 :J3:::2d ,.:,17 th,;:-::h:1·d P\llf!\1 sig1131. :=c( ,;:xu111pl-c:_, th,;: d(iVe( :":":0C:u!2 234 rn21y ou-::put 

3 ,:;riv,: s:gr:3: ta B ::::c•,troi node (e:g, El g;Jt8) oft:--,8 t,yp,:;ss S'hi-::ch 220 to 8':tivf:lt8 t:--,e bypB;;s ;;wit::::h 220 d:.:ring-::he ris:ng <:dge of-::h<:-::hi•.:J PWM .sig••E!i. CE!r: ::,8. Th8 driv,:r 

:::odult! 2:1,~ rr1-1y ~:u~µ!J1 ,1 d:·!w: .sio:":ol ':no coritrrJI ;:nd1:: (1~t). :: g;;i-1e) cf the byp8S3 sw!i.c:: ~::'.C: ·1~: d(:,1c:ivo:(: i.ile:: h:m,13:, 3w::ch 22ff dw!ng tht! f8!1:w~ rd(~t! nf ':hr thi:d !)'v\1:\.1: 

s:gc,a:. 

Tllz d1·iv-c:1· :~~Cd'...!:e 234 ou-::puts 3 d::v8 s!g:--:ul -::c t!":8 co:~-::rc! 17cd,;: (eg, g:1t2) cf t!":8 f:1·s-:: b(:117c;-: s11v:-::c!": 208 so thzt 21ft8r -::hoe: r:s;17g ,;:dg-c: of th,;: fl(st PvVfv1 s:g:":cl: 2!17d t,2fcr>2 

~-~;f~ .sub.s•:'~lldr! f a:l!ng edgf~ of :he f:rs·t PI/J:'>,,1 s:g:;a: ih•:' f:t.s: br;::;;ch 1w:tr;h :.?DH ;;:ay di~sipate;,;; :-)Cii.iGn cf ~-~:f~ pow>:'r cu~_plJ! by th~ ~owe; m0f:u:f~ ?0/... :ri .sGrne 

t::Ac1;~:p!1:::-:,, drive:::- :::odu!1:: 2:1,~ d:·!w:s flrsi. :Jrn:":ch .sv,1i1d1 :'.C:B ':n :-:,:!pµly fmr:-: pcwrr rr:ndult! 2ff:'. :G p:ov!de:: ,1 :8r(~t!1 VJ1/•,'1~1· fo: w:i.iv::i.i:;o f1:3t sr: rJf L.::I):, :·tl(c bo:,1::d ~:n t;i 

c:.:r•e:r:-:: thre:sh,:,ld. Pmt cf t:--,e p,:,1.Ner :::;3,, be dis.sip;Jt8d. Fer <:XB••-•pie
1 
the: driv8r modu:e 234 m,:;y ::,8 cor:f19ur8d to d•:ve th8 f:r.s-:: b•;Jnc:--, svvitc:--, 208 -::e :irr:it th8 ,.~,f:!x:m:.:m 

~owe; in i.h•:' f1;~t :J::) se1 ?0-1. 1=cr ~xa;7;p!e, th~ dri\ret ;7;odu:e ~'.34 m;,;;y driv~ the swi·tc~;i:;q e!e;;:fm1 •A the f1rs1 ~ ... rnnd1 .swi~.ch ?013 ci: the first t,rar:c~: switch ~'.08 whe;; the 

::•ow,;:: cf 1;-:8 cu: 1"8nt i:~ th8 fl(:::t :_ED set 204 :s g1·83to2:· tllzn the ,.:~:rrw:t thmshc!d. CG:": :n,.::23s2 (-c:si:::tcJ:--:c8. l:": s,:.,1112 ,;:xu:":":p:o2s, tllz d1·iv-c:1· :~~cd'...!:e 234 dri·,1,;:s t!":8 sw:t,.:hir:g 

e:leo,~,er:t ,:,f the fast t,mr:ch s·,sit,:h 208 'hhe•• the pe'h8r :,, -::he fast UT: :-8-:: 2G4 i;; l<:.ss thzn the ::,o'li8r -::h•<:sh,:old to r8du,:8 t:--,8 re.sistf:lr:ce: cf t:--,e fi;-;;t brnn::::h S'hi-::c:--, 208 

: hr: drivrr rr:ndvlt! 2:;,1 G!f~:u~:-:; ,1 dr!w: .s:w":c1I ·1~: o coritrn! ;:nd1:: (1~g, :: ga1r:) of the fir:,': 0rnr:ch sv,1i1ch ~:10, 3::c:: ·1hc1: ;;ifo:1 ~:;1~ 1 i:-:;!119 r:dgr: of ~::1~ 31~ccrid Hf\./M .s:w":c1I ,1:;d 

bef,:,re the: s:_:l)seq:.:e••t tzl:ir:g edg<: cf t:--,e se:::::o,,d Pl/'/~i s:gn3:_ Th<: s<:::::cn,:; brn•,::::h S'hi-::::::h 2: o mzy di;;si::,me El p,:,rt:or: ,:,f the ::,o'li8r o:_:tp:.:-:: t,y t:--,e p,:,1.Ner rr:cd:,..:le 202. !r: 

S\.J;;:f~ ~xa;;:p!e1, •.::riv•:'r rr:odu!e 2:;,: dr!ves 1ecor:d br:::nd1 .swi~.ch ?: D fro;7; :-)ewe; ;;:n(!u:f~ :'.G2 i.o pr0vide r.:1 ta;ge·t pGWd lnr a\.·tiv2-tir-:g sec0r-:d se~. nl l.~ 1)1 ~'.06 b;ssed :;;: 2, 

c:.:r;w:': 1ilre::silcld. P8:·t ~:f 1:;(: pcw1::r :,uµp;y r:m1 br di3:,ip8t1:d ;=n: t::AomrJlc'., J;:v1::r rn~:dvle 234 ;~:;;iy be c~:nf:o:!l<::d ·1~: drivr src~:nd h1c1;:eh :-:,1,vitd1 2·: [l tn l:m!': 1il(: 

,,-,f:!x:m~:m pe'h8r :,, s<:::::c,,d LED set 206. ~c• e:xBmpl<: 1 the: d•i\'e• modu:8 234 m;Jy drive: -::h<: svvi-::c:--,ir:g 8l<:m8nt of -::h<: secen,:; brn•,::::h .S'l'iit::::h 2: 0 1,~::--,er: t:--,e p,:,\M<:r of the: 

c::rre;;: !;: ~-~:f~ ~f~CGrir! :J::; .s•:'t /..06 !.s gre;,;;:er th;,;;n i.h•:' c:..:m:'r:t 1~;res~;olr! ~-'-' cause the se\.·n;:d br:::nch ~w::ch ?1 U 1._, 0per;.rte 2-t ·the sec0nd bra;;ch 1witr;h 210 Car: :nc;~as~ 

rzsistG:":Ce. ln scm-c: e.rnm::.,l2s, d(!Ve( 1110C:u!2 234 d:·:,1o2s -::hoe: s~v:tcll:ng 21-c:rner:t of S8CO:":d b:·2117c;-: s11v:-::c!": 2·1 G wllzn tile ::•ow8r ir: s>2ccnd :_ED set 206 :s !8ss th3:": 3 ::•ow8: 

-::hre;;hc:d -::c •e:du,:8 the: re:-ist,:;nc<: of sec,:,,,d b•;Jnc:--, s-..vitc:--, 2·1 G. \',:,u c;Jn. 

:; ~hcvvs ~-~:f~ perlnr:;;ci;:r;e nl;:: 1y1tem :h:::i. :s ch:::ngf~r! ~A~t'Nf~e;;;:: f:rs·t .set cf :J:Ds r.:1:;d r.:1 .s•:':;o;;d .s•:'t cf :J:Ds. 1=ct pur:-)c.ses ol :1:us1;;,;;:i0;: Gn!y, 1=H. 3 is df~.scr!bed b~l0't'i !n 

·1h1:: en:;:(:A1 Gf tht! :,y:-;;·1e:~; ·1 OD nf r:ic; ·1 mid i.ile:: c:re:!:: 2ff[l nf r:ic; 2. n:1~ :;G:-i.".crr1,11 t;i>i.::, (1::r~, ::nr:~·.Gr(:,1:) nf r:ic; 3 1 t!µrr~.se::r(:.s tirr:t\ ,1:;d ':hr ve::nk:c1: ,1xis (t::(~, v1::r1:c,1I) Gf ;:ic; 

3 r8p,e:se•,ts t:--,e c:_:tp:.:-:: valtBg8 302 ,:;t pcvver modu:e 2G2, ou-::put by pevv8r ,.~,odu:e 202. Output c:_.:rrer:t 304, m:tp:,..:t c:.:r•e:r:-:: 306 Bt LED 2.0GA, m:tp:,..:t c:.:r•e:r:-:: 308 Bt LED 

?OSE\, :::nd 0ll1put c:..:rrer:i. 3":D ;,;;: r:r.s~. u:D ~f~t :'.G{~. 

:ri th~ e-:-carr:p:f~ of 1=ic;. 3, a~. :i:;;e :340, ·the !cgir; ;7;odu:e ~'.36 a\.·tiv2-tf~.S the 1ecor:d sei. •A iSD~ /..Ob lmrr: 2-r;ti\r;::ti;;g th~ f:t.s~. se~. ol l.~ :)1 ~'.04 (f:e;::;·ted :::.s ''DRI:'). H~\ -i- L.:3 

:-!OW8'/J;:I~ 211-:::rn,;: 34G_, 1;-:8 vo:-::Gg8 O'...!tp:.:t by ::.,ow,;:: ~odu:o2 2.02 is la'h8r th2!17 th,;: fcr'Amci vclt21ge f..:.1· 3ct:,1ut!17g s2co17C: ~ED s8-:: 206 m:::ulti:":g i:": 3 shc(tGg8 ,:.,f o~:-::p'...!t 

c:.:r•e:r:-:: 330. Sirr:i:;Jrly. ,:;t tir-:--:e 3421 -::he: v,:,1-::zge: eut::,u-:: by p,:,\M':I rr:cd:,..:ie 202 is :es:- -::hB•• -::he ton."!;Jrd voitBg8 fo• E!::::ti\'3ti••g fi;-;;t s<:t cf L.EDs 204, r8s:,..:l-::ing in El i,:;::::k, ot 

~:u~ptJ1 cvm~:":i. 33~:. 

4 :l!u3tr;fe3 ·1h1:: ;;ib:l!':y nf ,1 :-:,y:-:;·11:rn tn rn::i(~,1~r ,1 :;;ic:< ~:f outrJu1 c::l l"t!i:t ::pen c::;;ingr: brtwr1~11 o fl: .st ::nd :: :-:;1:ccrid :-:;1:i. of ISO.s, i;: ,1cc~:1 tfaricr w:th o;:1~ o; rn~:l"t! t(:c:;ri!q:_:(:S: 

,:,f this di:-::::1,:,.s~:re ~o• p:.:rp,:,;;8s of 1:1~:stmtic•• ar:ly, ~!G. 4 is de:-::::rit,ed t,eio-..v i•• -::he ::::o•,text ot -::he sys-::eo,~, 100 of F;G 1 ,:;nd t:--,e cir::::u:t 200 of FlG 2. Th8 :--,orizomz: z>::s 

(~U, hm!znr:ta:) 01· f·:G '.'.:- ;~pre.ser-:i..s tirr:e, ci;:d i.h•:' vertic;,;;I a-x-:.s (eg, vd~_:r;a:) nt r:ic1 '.'.:- teprf~.S•:'r:t.s the GIJ/~u~. vo:tage c~u:'. ;rt i.h•:' ~owe; m0ci:..:le ?0/.., n::i.p:..:t hy ·the pcvvet 

~odu:e 202. Gu-::put c:.:rro211t 404_, ,:.,utput ,.:~:rrw:t 406 3-:: ~ED 206ti._, ,:.,utp:.:t ,.:~:rmr:t 408 3-:: ~ED 2068_, :117C: ,.:,u-::put c:.:rrw:t 4·1 G zt f:rs-:: LEG s-c:t 2.04. 

:n tllz -c:xG:":":p:o2 of FlG. 4, a-:: -::irr:8 440, !ogi,.: m,:.,du:o2 2.36 cJct!v3t,;:s :::2c,.:,17C: ~ED s,;:t 206 f:am activzti:":g frst :_~D set 204 (d2n,:.,t8d :1s "DRL') c·} H8 + L8 '";. H,:.,wo2vw, 

in;;t83•:; of immediz-::e:y dezctiv,:;tir:g th8 f:r.s-:: LED s<:t 206-1 the: P\IVM 8ngir:e 232 g8ne:rz-::e;; 3 P'./V~v': :-ign;JI to E!Cti\'3t<: bet:--, the fast ~ED se:t 204 30,d -::h<: secen,:; ~ED .set 2.0G . 

. 6,s :-:;hnw:":_ ::i. 1:rw: ~i<0D, the vn::o(~t! G:{:p:.:: by tht! VNi1~1· rncrble:: ~'.tl2 :.s !nwe1 ~:;;;i:": ~::1~ fo:w,11d vo::3g1:: fGr ,1;,;tivoti:":q the :-:;1:cGrid :"::D .S(:·1 ~:06, ;e::su:ti:":q ir: :;G cvrrn:":i. :ri i.ile:: 

s2c,.:,17C: ~ED s8t 206. H,:.,wo2vw, i:": -::ho2 2>:21:~~pl8 cf ~!G. 4, zt t:rne 440, cw:·,;:m is S'...!ppl!2d t,.:, -::ho2 f:rst set ,.:,f :_ED:: 204 wll:1-c: the pc'h8r rr:od:.:I,;: 202 :n,.::2us2s the vc!tage, 

wh:ch 2-l!evi;,;;:es ~-~:f~ :ad<. 01· currfm1 shown ir: ~ iG :;. Tc ~;f~!p 

:ri add!ti._,;:, ;,;;s d:sc:..:s.sed ;sb0ve, :he f:rs·t b;2-nc~; svv!tc~: /..08 rr:ciy d:s.s:p:::i.e::: por:i0n ol ·the pcvvet ~u~p:ied by the p0't'if~r n1Gd::I•:' /..0? ·tc :i:;;i1 :he ._-urren: and/ nr P'-'we; 

S'...!ppl!8d t,:., the fl:st ~ED s,;:t 204. h2!'!'2. Sirr:i:3:·!y, 3t 1:1112 442., CU((-c:11-:: i::: S'...!ppl!8C: t,:., :_ED 206A vvh!lz ::.,ow,;:: ~odu:o2 2.02 i:--:u83S8S t!":8 v"alt:1g2. 

5 :s u flc11Vch21rt co:":si:::t2:--:t \Vit;-: the t8c;-:11:q'...!8S tll3-:: rr:ay bz ::•2rfor~o2d by"-::h-c: 2xcJ~p;2 :::yst8:~~ ,:.,f F:G. ·1, i:": z,:.ccrd2117c-c: with th8 p(-c:ser:t di:::d:.,s:.:ro2. :=o:· p~:rp,:.,szs of 

:1:us1tc1:i0r-: Gn!y, :=H. ti is •.::f~.scrihed b~l0't'i :n the c0n1~xt ._,:· the 1y~tf~m : DO •A :=ic . : ;::;;d th~ :;i;c::i1 ?OU •A :=ic-;. ?. Hc't'if~ver, the :edv:!r.u•:'s •.::f~.scrihed heln't'i :nc!ude th~ 
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pnw•:'r m.__,,_::u:e 7 0~\ th~ fa.s: se:. nl l.~ 1)1 "! 04, :.~:f~ .Sf~C\.JrJd 3fft of 1_::D.s 7 Ur:, ·the fa.s:. br:::nch 3w::ch : !E, and ihe se\.·n:;d br:::nch 3w::ch 1: D. :n g•:'ne;;sl, :i :-:-:er/ b•:' ll3f~d in ciriy 

S'..!bstit'..!tion a:';d i:'; :1ny ccrnt,ir:Gtior: \Vit;--i the se(i8s i-i-ioC:u!2 ·1 ~ 2), a:';d tllz ,:.or:tro; :"":';Cdu:e ~ 14. F:c. s :s de::cr:b,;:d ~v:th rnfero211c>2 to F;G_ 6. 

6 is Gi-i :i;ust(:1tion of-..:ho2 pe(fo(rria:';C8 cf 21 sy"sto2111 irrip:erri8r:tkig th,;: -..:e,:.hr:k:ue of FIG. s, in G•.:co(da:';c,;: 'hi-..:h ,.:,ne ,.:,r :"":';C(O:: t2cll:';i,::u2s of this disc!os'..!1·8. T!-18 ;--ioriz,.:,mzl 

:::-:-cis (•:':J, hcri:!nr-:i.cil) cf· F·iG ~ ;~pre.sf~r-:i..s t!m~ :::n•.:: ·the ver:.:r;;::: m:.:s (~g. ·,:e;tic:::I) .-_.r ::ic-;_ 6 rep;•:'serits ;s s~ccn•.:: c.__,m;;:a;;d c:..::p::t by 1he i.__,g:c m0d:..:le ?:3S 1.__, :::c:.:vci:;:' ·the 

srcc:1K: h1c1;:ch :-:,\vi tc:ll :.t: [l l_Dgk: ;~:ndu:1~ ~'.36 i.D 8Ci.iv,1i.r PVVM :-:,!q;:;;i; 60~:, s1:x:cJ1K"l PVVM :-:,!q;:;;i; 604 GtJirJu~ by PVv~/: rri0i;:1~ ~•32 i.D ;;ici.:v,1i.r srcc:nd h1c1;:ch :-:,\vi td1 2·: tl, f1:3i 

t•rclr:cll swit•:.h 208 . .41 ti-12 fas-:: c,.:,rn:--:--:Gi-id PWM sig:';3; 606 out::.,ut ty -..:ho2 PvVfv1 8:';gine 232 t,.:, zcti'!Gt8 -::ho:: f:rst b~znch switch 208, the se,:.or:d b~zn,.:h ::,,_..,_1itch 21 C: C'..!IT8r:t 

61 D, r;u;;drt 0.12 a1 first t,rr.:1:-:ch .s;,,,:i1ch ~'.08, :;:;nd GIJt~u:. vo::r.:10e 6"! ,: ;rt pGwer rncd:..:le 2:3~'. :;;,rf~ 3hcvv:-:. 

: he PVI/M e;:u!n•:' ~'.32 f:\.'iiv;sif~s :he :-:rs·t .se·t cf :_::Ds 2:3-1 r.:1:-:d, :::i.:;:; ·t:n1•:' ~,:c, fro;;:::: :-:rst .s:;.rte :_~:;rt d•:'ac:.:va:;:'s 1~;e f1;1t s~i cf· u::)s ?O'.'.:- ;srid ;sc·t:va-te3 ·the sec0nd se:. nt 

:__ED:: 206. A ,:.o:"":';m21nC: is ro2ceived 502 to cllzng2 to cl s8c.:.,i-id statz ti-im d,;:clctlv3t,;:s 1;--18 L~G so2t 2.06. Foi· 8X:1rnpl,;:_, 1;--18 PWM eng:r:o:: 2.32 :2c,;::v8s tllz fas-:: corn:--:--:G11d PI.IV~1l 

s:g;--:3: 606 clnd the .se,:or:d ccmo,-,clr:d PWfv': ;;ig••Eli 602 from -::he leg:::.: m,:,d~:k 230. A-:: t:m2 64:J, PWM e:r:g:n2 2.32 ,:;c-..:ivme:- fas:t lx3••ch ;;w:t::.:h 208 ;Jnd :-,:set;; -::he: c,:,:,.:r:-..: 

vol'.!<:: tcJ ·ff (SD-1). 1:cJ1· 1:::1:,1:~;pit\ H:r PVVM (::-:q:rie 23~: g1~11rr;;i-1es :: f:r:-;;·1 PV\lM s:r~:-:,1: 608 w:ih c1 risi;:o 1::d(~t: ai 'd:~;(: 6•~0. Pt/1./M e:;r~:11r ~'.32 !11;,;rr~mrrris ~::1~ cn:~m vc1:ue (.SD~)-

-:-i1r c;u;;e::r('. rncri!i.D; mcJdvk: 23D ,:k:·1r:1 rn:rie3 ~OB w::1~'d1rr tht: cu: 11::nt ,11 :::r: f:r:-;;·1 b:oric:; sw!''.c:: ~:ns r:xct:e::ds :hr: CLJl":·e:;: ih:·e3hc:ld. in rr~spn:-:s(: ''.n (fo''.t:;:~;i:-:i:;r~ 'd1oi tht: 

,:~rre••"t 3-.,: the: f1•:-t brn•,::.:h .S'l'iit::::h 208 doe;; r:,:,-t 2>:,:2ed -::he ::::u:-:-e:m th•e:sh,:,ld ("n,::· in 508), -::he PWM e:r:g:n2 232 ,:,cc:.:r.s afkr 3c-t:vB-t:ng -:::-,2 f:r.s-..: b:-,:;nc:-, svvi-..:c:-, 208. The: 

c0:!n: vcil::e is :nc;~rnen:;:'d bOS fo; e:::ch cyc:e. 

:-!o'Nff✓et, :n m.spn:;.se tc dete;;7;i:;i;;u th;si the r;u;rerit a1 :~:e f:rs·t b;:;:;nc~; sw!tc~: /..08 e-:<r;e•:'ds :he curre;;: ihre3hcl•.:: ('"yes'· a1 SDH), the PW~ ... ~ d1(:i;:f~ ?:3/.. cr.:1:!.ses :~:e 3f~cGrir! 

so::t of L~Gs 206 Gt ti:--:--:>2 642. :J2G,.:t:vat2 (5~ 0). ;=o: G;(zm::.,12, the rvvrv': o::ngki8 232 g,;::';w21t2s a s8coi-id PWM sig:';3; 604 with 3 f a:11119 o::dgo2 m tki-18 642.. ;11 -::his >2.<zrn::•le, -..:ho2 

P\IVM 2:--:g:ne 232 El::::ti\'3te;; -::he: fas"t lx3••ch ;;w:t::.:h 2:JB ;Jr:d -:::-,2 :-2c,:,nd t,mr:ch based or: -:::-,2 ,:o~nt v3:ue -:::-,m o,:::::u•:- 'lihen the P'./V~v': e:ngi••8 232 de:clc-t:v3-t,:s t:-,e f1:-;;t 

h1c1;:ch :-:,\vitd1 2f18 "fh1:: c;t1::r:-;;~:t1;:d!ng ·1:rne:: d1::l::y bt:~V./t:e::ri tie::::c~:vc1~:ri0 ~::1~ sw::ch ~··: D ;,;;;i:": ::x~ de::tr:1111:w:d 

,6,t 'd:~;(: 6•~4, ~::1~ H/1./M e:;r~:11r ~'.32 dt:ocfr,.t::''.t:3 'dlc'. f:I $~ 1_::o 3r:''. ~·t}'.'.:. ond j(::":e::vc1:(:S ~::1~ 3h':Orid ~ 1::) r:-~:111 :hr: 3r:ecrid 31::''.t: ih,1i. ocfr,.t::''.t:3 ·1h1:: f:1·s~ 1_::o 31~''. ~·C:t:c c1;:d 

,:;e3,:-tiv,:;tes "th2 ;;2c,:,nd L..ED set 206. A ,:orr:m;Jnd :s :-,:ce:ve,:; 5: 2 ta ,:h3ng2 t,:, cl f:r;;t s"t;J\8 th;Jt 3,:tiv;J\2s .set 2:JG. !r: :-,:.spo•,se to -::he: c,:,mrr:30,d -..:c ,:h3••ge f:-,:,m -::he: 

1ecGnr! 11:::te :o th~ fa.s:. sta1~. 1he PVJtV. engi:-:e 2:i:'. prch:b!t.s r;h;sn0i;:u frcrn ihe se\.·o:;d s·t:::i.e 10 i.h•:' f1;3i stci:;:' u;;:i: ;s t!:-:-:e de:ay (.57-1) 1:ct ~xa;;:p!e. th~ YWM f~r-:gi:;e 2::~: 

prc;--dbit:: c;--ia:';gi11g froi-i-i -..:ho2 se,.:ond st3t,;: -..:c ti-12 frst st21t2 ui-iti: ti-12 ,:.o~:nt vG!ue. ti.t t:mo:: 646, th,;: P\.\il1,12ngi:';e 232 d2G,.:t:vat2s the fast L..ED s8t 204 frcm tllz szc,.:,nC: stz-..:e 

cf Bc-..:ivming the fast L..ED se-..: 204 30,d d<:clct:v3t:ng t:-,e se:::::o,,d LED se-t 206 clnd the .se,:or:d LED :-2-..:. c:-,clr:ge: ~-10 -..:c -:::-,2 f:r;;t s"t;J\8 t,:, clct:v3t,: ~-10. Bnd the p:-,:,ces.s rep23-t;; 

:-!O? :::i. 1:me 64!5. 

~' ::-:, c1 cn:;cep:v::I (h1grnrr: :llu3ir;;i-i!ng ,1 3r:eG:-:d GAomrJlr e;i;c:~i1 "JDff ccJ11f:r~:~1"t:d ·1~: :~;it!qo:(: ,1 l::ek Df G!f~:u: cu::rnt upG:-: d1,111r~1~ :J(:·1ww:11 ;;i fo3t se::i ~:f ~ 1::)s itVi ond o 

szc,.:,nC: szt ,:.,f LEDs 706 ir: 21cc,.:,rdzn,.:2 wit;--i or:-:: or rn,.:,1"8 to2chniq~o2s cf ti-ds d:s,.::csu~z .. As shown, ci1·c~it 700 i:';c!uC:o2s p,.:,w-::1· :"":';Cd'..!le 702, fast LED sz-..: 704, se,:.or:d LED 

1et ?OS, f1rsi. ~ ... rn:-:d1 .swi:.d1 j'G/3, r.:1:;d se\.·n:-:d br:::nch 3w::ch i1 U (1~;es~ sw!tc~:f~.SJ Cn!l•:'r;ti\rely tef•:'m~r: :_.-_. :::.s ser:f~.S rncd:..:le i1 /..j, r;c;;:r._;I n1Gd:!I>:' ~114, pow•:'r S\.J1Jrc:e ·1"! 6. 

::;ypo:,s '."-:,1,,".,'i"(('::; i·~:o, $(3:':$(3 t::1~111rnt ;~•'J.., orid c::poc!i.:J;3 ""j~'.6 ,1mJ ~:no, n:is m::y ht: :,i:~;i!,1: :r; ·1h1:: C;D:~;pcJl1c'.ff(S: Gf ci;c:~i1 '2.DO. HGwfv,::;, ;,;irc;u:i ~'[JC: f:~nh,::; i:-:el:~dr:, c1 s,::;::,i:;o 

eicc,ec,t 72"-

:n .scme: e-:cclmpl2s1 se:r:s:ng e:iem2r:t 722 ,,-,cly ir:cl~d<: 3 :-,:si:-tive: e:err:ent. As sh,:•\M,, 1 the: se:ns<: e:err:e••t 722 is ::.:c•,n2c"ted :n se:rie:- 'l'iith t:-,e fl:-:-1 brn•,::.:h .S'liit::::h 708 clr:d the 

srnsr r:lwr:t::;: i·~:•~ :s c~:upled i:-: 3r:1 ie:::, w!i.ll ihe :-;;eeG:-:d br::11d1 sw:~ch T: D. :n 'd1r ext;i:::p:1~ of 1::n. 7, i.lle:::-1~ or(: i.WCJ fu;:f/dD;::, w!i.ll d!ffo;e::r('. 11vrnb1::r:-;; Df :_::D 11vrnb1::r:-;; (t:g, 

t,.:, zcti'!Gt,;: -::ho:: fast LED ::2-..: 704 G11d t,:., clctivGto:: -..:ho2 so2,.:ond :__ED szt 706;. ;=m e.>::zrn::•le, zs :ndicGt,;:d by th,;: l:11·g2r ::iz,;:d LE Gs ,:.,f tile szcond L..ED s8-..: 706 c,.:,rnpGi·,;:d to the 

f:r.s-..: LED se:-t 706-1 the: se:::.:c,,d :....ED se-t 7:JG is :-,ighe:r -..:hB•• -::he f:rs-t LED :-2-..: 704. :J:-2 pm,.1e:r. l•• s,:,m2 <:xB••-•pie.s, -:::-,2 :-2c,:,nd L..ED se:t 700 rr:By u.se ;J iu,se:- vc:-tf:lge th3n the 

f:r:-;;·1 l.:: I) sr: i'O•~ 

:n ccri-1:-::s: in tile:: c:rC'.!i~ 2ff[l Gf ;:ic. 2, :ri tile:: t:x::mpk: cf ;:ic:. i, 31~1131~ rk:rnW:''.S ·;z: 8:-:d "J/..-1 pru,,.+:de i:-:drv:11d1~111 :-;;e113e p;;i-ihs, rllot :s, tile:: cvm::-:i. ;~:nr:i1cr rr:mivle "J'.m 

c,:;n de:"terrr:i••8 the: c:,.:rrer:t ;J\ -::he fast ::,rnn,:h s1.Ni-t,:h 708 u.sing the ir:d:::;3t:or: (eg, propc•ti,:,n31 or ste:p d,:-,1.Nn VBl~e) of the vo:tclge m the: se:r:s:ng e:leo,~,er:t 722. Sirr:i:clriy, 

c:..:r;•:'r:t ;7;on!to; mcd:..:le nu ._-an df~te;;7;i:;e ihe c::rre;;i :::i. 3f~cGnr! t,rr.:1:-:ch .swi1d1 :;': n u1!ng an i:;d:c:::i.iGri cf :_~:f~ \r0!i.c1gf~ ;s: sense el~rne;;: ;~:,: (f~D,::: pro:-)cttk,ri:::I or s1~p 

dowi-i '/2!:uo::). As s~cll, ,.:~:rrerit :"":';Crdto~ rn,.:,d~:I,;: 730 :--:--:Gy d,;:t2rmi1121;--ia-..: -::ho:: C'..!IT>;::';-.,: :1t f:rst b:zn,.:h :;:,_..,_1itch 708 o::xc,;:zds -::ho:: cwi·,;:m thi·,;:sh,.:,ld ~vho::11-..:ho:: C'..!1·1·,;::';-.,: v"3l'..!8 

:ndi,:med by the vo:-tf:lge m ser:se e:2me:m 722 exceeds the c~:rre••t -..:hre;;ho:d. Sim:lmiy, c~:rre••t rr:o 0,itar ,.~,od~:k 7'30 rr:By det2rm:ne -:::-,m the: c:,.:rrer:t ;J\ se:::.:cn,:; brn°,::::h 

3w:ich Fl ff e::Acw·:J:-:, the:: cvrrw:''. 1:m:s:;r;!d v,1he::ri tile:: cvm::-:i. v,1lv1~ :ndicaied by ihe vnl~ooe 81 sw:se:: e:(::::1::nt ~'~'A exct:e::ds ihe c:~1Te:;i th1"t:3hn:d. lri th::, :~;8:-:11e::r, ~::1~ 

C'..!1·1·,;::';-.,: rrion:toi· mcd'..!18 73C: rriay p~cvide foedbzc~ fer ,:.lcsi:';g ti-12 ,:.or:tro; :c.:.,::• for o::•2rGti11g 1;--18 fr::t :__ED set 704 21:';d ti-12 ::2c,.:,11C: L..ED s,;:t 706. 

As s~:ci-i, 1;--18 co:';-..:rcl rncd'..!18 714 •.:cln i:';d'..!ce 21 j'..!111p '..!P cf 1;--18 p,.:,w-::1· su::,p:i,;:d by swGppirig e:1ch i-i-ior:it,.:•1"8d ::•mh, wll:1-:: zt 1;--18 sa:"":';8 ti:--:--:>2 ccrid~:cting ,:.,112 t,mr:cll ui-iti: 

:::nGihe; ~ ... rn:-:ch b~u:rn tc c0nduc:i. c::rre;;: £;;::n be m:::i;;:r.:1:n~d. ,\3 :::l;•:':::dy d~sc;:bed i:; ~ iGs. ti r.:1:-:d 6, :_~:f~ PWM e;;u!n•:' ~13? :-:-:ciy c1dju3i ·the f1rs1 :;:;:;d seco:;d PWM 3i0n:;:;I 

du~y cyc:(:S: irr:po:-;;ed in eGrn~:1::nsc1:e:: fo1 1:;(: c1dd!i.icr1-1I C'.!: 11::nt ~:n ihe fir:,''. 31~''. Df 1_::os ·;f;,~ 

8 :1;ustrnt,;:s ti-12 p,;::fm:"":';Grice of z sy::t2m tllz-..: is ci-izng8C: b8"IW8eri z fas-:: s,;:t cf L..EDs 21nd 21 s,;:ccrid s,;:t cf L..E:Js. Fer::.,'..!: pcs8s of :1;ustrntior: ,.:,n:y, ;=10. s is d2s,.:: ito2d 

::,2iu,:,: :n -::he: ::::o••18>:"t of -::he: sys-..:em : 00 of F;G : ,:;nd -:::-,2 cir::::u:t 200 of F;G 2. :-.fowe\'e•. -::he: t2chr:k:u2s de:-::.:ritied tieio;_v i•d:.:d2 -:::-,2 p,:,\M<:r rr:cduie 102, -::he f:rs"t .set of 

:_ 1:Ds: 04, tht: :,t:cn:-:d :,t:~ Gf u::)3 ~ 06, 1:;(: fo3t h1c1w:ll :,wi·1c:; ·108, ,1;:d 'd1r srcnmJ h1c1w:ll :,wi·1c:; ·1 ·: tl :11 w:11rml. !''. :~;3y br: v:,t:d :n 8:-:y svbsi.i~vik:11 8:-:d i:-: oriy 

c,:.,i-i-ib:n21t:cn ,_..,_11th -::ho:: so::1"i8s rncd'..!le ~ 12;, znd the ccnti·,.:,I m,:.,d~:1-:: 1 ; 4. Th,;: hoi•izcrita: :1:,;:i:: :'.zg, h,:.,1·izoi-itcl:; ,:.,f F:G. 8 :2p(o::swits 111112, clnd the vwti,.:zl axis (eg_, v"2n:ca:; ,:.,f 

;:ic~. 8 repres~rrts :_~:f~ .__,ut:-)u1 vcl:.:;:;ue 8:3~'. :;:;t ·the :-)CWet ;;:ndu:e :'.G2, at th~ e;o;;:pens:::i.iGri c:;:;:-)adtct .__,:· ihe c0n1;.__,: :-:-:o•.::u:e 2"! ,: Gr the r;c;7;pen3:::ted v.__,11:::q~ im,!, i.h•:' cu:p1st 

cvnw:''. BC:6 i;: ·1h1:: fas1 :-;;e1 cf [_[C:,3 ~:ti~i. tile:: nv:p:{'. ewrr:m smi ir: 1:;(: sw:D;:d S(:t nf :_1:Ds 20~, ::11d tht: i:-:dvc''.n: c:~1Te:;: CJfi.lle:: !ndue:1or nf'd1r ~:Dwt:; mcJdvk: ~·O/.. ( s·lff). 

;11 -::ho:: 2::m:--:--:p;2 of FlG. 8, Gt ti:"":';8 840, :ogic 1110C:u!2 236 rniso2s -::ho:: c,:.,mperiszto::d vo:-..:Gg8 804, which dri·,.1,;:s ,:.,utput vclt21ge 802 a:';d i:';d'..!c-..:cr ,:.u~~ent 81 O. ~ow,;:v-::1~ t;--12 

,:,u-..:put vc:-tf:lge 802 is :2s:- -..:hBn -::he: tar'liE!rd vaitBg2 fo:- E!cti\'3ti 0,g the: f1•:-t se-t of LED.s 204, resultir:g ir: ;J iBck ,:,f output c:,.:rrer:t 820. 

S :1:ustrn"te:s ;J fas"t pe:-fo:-.,~,f:lr:ce d:f:!grnm of B sys-..:eo,~, th3"t mi-..:igf:lt2s the l3c{ cf ,:,u-..:pu"t ::.:u:-rent upon ch3ng2 be:twe:2n cl fl:-:-1 se:t of LEDs ,:;nd,:; seccn,:; se:"t of LEDs:,, 

occcr(follcr: w!i.ll n:-:1:: n:· mer(: h:ch11:q:~t:3 nf ~:;is disck:surr:. 1:cJ1· pvrp~:s(:S cf :1:usi.1c1~:n:-: cn!y, :: !G. 9 is d1~scrih1::d h1::kJW :11 :hr: CCJl11F,('. Df :hr: 3y3i1~111 : m; cf ;:ic:. : , 1:;(: 

cii••.:~:it 200 ,.:,f FIG. 2, :1nC: t;--18 ci:cuit 700 of F;G_ 7. ~,:.,weve(, -::ho:: t2cll:';i,::u2s de::crib8d b8:o~v ii-icl'..!d8 t!-18 p,.:,,_..,_10::r :"":';Cdu:e 102, -..:ho2 f:rst set of :__ED:: 104_, 1;--18 s,;:coi-id S8t cf 

u::)3 "! 06, 1~;e f1;3i hrci;:r;h S'Ni te;h 1 U8. a;;d th~ s~ccn•.:: hrci;:r;h S'Nite;h 1 "! o l:-: gfm~rn:, !t rnay be :..:sed :n r.:1:;y s:..:bsti:.:..:ii0n r.:1:;d i:; ;sriy r;crn~..'i:-:ci::n:-: wit~; the se;:es m0f:u:f~ 

·: 1 ~·), c1;:d tile:: contrcJ; ;~:ndu:1~ 1: <0 • n:r: :;r;:-!.".Grri,11 t;i>i.::, (1::r~, ::n:·:~·.G:-:''.,1:) nf r:ic; q 11::prr~sw:''.S iirr:t\ ,1:;d 'd1r ve::nk:c1: ,1xis (e::(~, v1::n:c,1:) nf ;:ic; q I t:prr~se::r('.S: :hr: GtJirJu~ vn::Q(~t: 

S:02 ,:;t the pc'..v2r ,.~,od~:k 702. ,:;t the ::.:co,~,p2n;;3-..:i,:,,, c,:;p3citar of-t:-,2 ,:or:tro: rr:cduie 714. Corr:pe:ns;J\8d \'Cl°t;Jge 904, output c:,.:rrer:t SOG :n f1•:-t :....ED .set 704, output c:,.:rrer:t 

SOi5 :ri .S>:'C;Oi;rj u: I) se: "7U6, a;;rj i;;d::c: . .-..,r C;Llii>:'nt of :he :rif:uct0r of P0'Nt:r mGd::I~ ~10? t 91 G). 

:n 'd1r r:xt;i:::p:1~ Df 1:in. 9, ,1~ :irr:t: q4[l_ IDgic mcJdu:1~ 736 1c1is1:::-:, 'd1r comrJt::;:-:,,11rd vct'.,19(: 904, v,111:ch drive:::, outrJu1 vnl~o(~e 9D~: 8:-:d i:-:dvc-1~:1 cu:·:·em q·: [l PVVM (::-:q:rie i'.3~: 

C:1US'2S S8Coi-id b1·21nc;--1 S11v:tci-i Tl 0 ~ntil vo:-..:3g8 Gt SWiSG 8:o21112nt 72.2 8X•.:8eds ,:.,'..!tp~t ,.:~:rrerit 906 ::--: fl: s-..: ::C8"'.: of LEDs 704 atove 2! -..:hro2sho!d C'..!: 1"8n1 (,;:g, 0.7 21:':';p::). :s 

de;J::::-..:iv3te,:;, -..vhi<:h :-,eip;; -..:c ;J:i<:vi,:;te the: iBd;. of cur:-,:;--:-:: shc'..vr: :,, ~lG. !r: t:-,e ex3m::,le of ~!G. 9, -:::-,2 Pl/'/;vi e•,gin<: 732 de"te:rmine:s ;J c,:,r:-e:sp,:,ndi••g -..:io,~,e d<:l3j 950 be-ti.Neer: 

,1e:ivo:ir:q :::r: f:r:-:,·( b;oric:; sw!''.c:: ~'[JS ::nd ~fow:frl::i.i:;o 'd1r src~:nd h1c1;:c:h :-:,wi·(c:ll ·;-:[l b,1S(:d en 'd1r covr:''. 'H:l:J(:. Con br. 

;:ic:. ·:D :ll'.!3ir;;i-1es :: 3r:ccrid p1~:·fcJ1·:::c1w:1:: d!c1r~r::111 Gf ,13y3i1~111 ~::;f rn:ii0c1~e::s ~::1~ lw:kcJf nv:p:{'. cu:·rr:m u~:D;: cll8:-:qr h1::~v,1t:w: o fas~ :-;;e1 Gf u::)3 ,1:;d ,1 :-;;eeG:-:d :-;;e1 cf [_[C:,3 

:n 3,:::::o•df:lr:ce: 'hi-..:h ,:,ne ,:,r rr:c:-,: t2chr:k:u2s of -..:h:.s d:sc:os:.:re. :=or il:ust:-,:;-tive: pu:-pose.s o•,ly1 F;G 10 is ,:;2s,:ribe,:; bela'li in "th2 ,:ar:te:>G of-th2 ;;y:-t2rr: : 00 ,:,f ~!G. : . t:-,e 

c!rc:..:it ~:oo cf~ iG ~:. :::n•.:: ·the d;.__-u:t 70:3 .__,:· 1::c;_ 7 Hn'Nt=V•:'r, :he 1~r;h;;i~u~s descrihed he:nw i:-:cl::d~ ·the pcwet ;7;odu:e 102, :_~:f~ f:rs·t .s•:'t cf:_ 1:Ds: 04, the se.__·n:-:d se1 ol 

:__ED:: 106_, 1;--18 fr::t trni-ich switch 1 C:S, wid -::ho:: so::ccnd trni-ich switch 11 O. lr: g2no::m:, :-..: may bz '..!SGd :n a:';y S'..!bstit'..!tion a:';d i:'; :111y ccrnt,ir:Gtior: wit;--i the swl8s 1110C:u!2 

: ·12)1 B••d the: c,:,ntrai modu:2 ·1: 4. T:-,2 :-,oriz,:,n-..:31 clx:s (eg, :-,orizor:-..:3:) of FlG. 10 :-,:pre:-2nt:- time:. ,:;nd t:-,e v2rtic;JI Bxis {2g, ve:rti::::BI) cf FIG. : 0 repre;;en-t;; -::he: cu-tput 

vclt::qr ·:ne:2 ,1~ :hr: pnww modulr i'O~·, c1~ ihe CCJl1lp(::-:s8t!n:; c:c1pt;ic::r;r ~:f1:;(: ccrr1:·~:1 mcJdvk: i·:'.'.: .. Ccrn~:1::nsc1~e::d ,mitc1g1~ 10D-1, CJU1put cvrrn:-:i. :m16 ir: f:r:-;;·1 l.::I) s1::: i'O•~. 

,.:,u-..:put c~rrwit 1008 iri so2ccnd :__ED set 706, znd :nduct,:.,i· cu(r>211t cf 1;--18 kid~cto: cf ::.,ow,;:r :--:--:odu:o2 7C:2 ( 1 O"I 0). 
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:ri th~ e-:<arr:p:f~ of 1=ic;. 10, 1~;e PVJ:\t1 e;;g:n~ /J? :1:us1rc1:.':'S 1~;e {.x.,rmspn:;d:rig ~sti;7;Hted :irr:e del:;:;y :D~D bet .. ,,:ed1 aciiv:;:;tir:g ihe flrs1 ~...rHr:ch S'Ni1,:h j'G/3 a;:d d~ac1:va:.:rig 

-..:ho2 se,.:ond b~zr:ch sw:tch 71 O. The szrr:8 do::lzy c:111 b,;: zp::,1:o2d -..:c t!-:8 r:8Xt tu: nor: PvVfv1 8C:g,;: z::: the CU((>211t -..:u(n-o:'; PW~1l edge. Fer o::xu:-:-:p:o2, th,;: P\11.f!',,1 2ngi:';e 232 mzy 

dete:rmine: 3,, 2sti;;:3t,:d -..:io,~,e de:lzy-..:c ,:arre:-pcn,:; -..:c t:---,e tio,~,e de:lzy 950 cf :=is. 9. !r: t:---,is ·,:,:3y, the P'./VM engi••8 732 C;Jr: p:--,:,vi,:;2 sutf:,:i2nt tirr:e for -::he pc-..ve• modu:2 to 

:11c:-1~,1s1: 1:;(3 WJ!''.,19(3 1.r,1hi:(3 c1cr:u;oi1~1y p:ov:d:ri0 ~::1~ i.mg1~''. duty cycl1:: 

·: 1 is o ~Dv,1c::;;i:·t ccris::-:,·(em w::h 'd1r ·11:ch:-:i'-!W:s th,11 m::y b1:: pe1fo: 111e::d :.;y 1:;(3 1::x,1rnple systr:m Gf ;:ic:. ·:, :ri c1cr;D;d;;i:":C(3 1.r,1:'d1 ~::1: pr(3srrit d::-;;c:Gsu;e::_ f·cr :1:usi.1c1~:vf) 

::•u~pc:::2s o:';ly~ F:G. ·1 ~ i::: C:>2scrit,2C: t,2k .. vv :11 -::ho:: c,:,:-:t8>:-;: of-..:ho:: Sy"St'2:":": 1 OG cf ;=iG. 1, the c:rcu:-..: 200 of FlG. 2, 3:":d -::ho:: c:1·c~:it 300 of :=!G. 3. Hc11v2v2r, the t8c;-:11:q'..!8S 

,.::es,:rihe•.:: heln'N :n,:l'.:d•:' th~ :')C\',:e; ;;:nf:u:f~ 1 G2, :he :·:rs·1 se·1 cf :_::Ds: D-1, ·1he sec0nd se:. nl l.~ D1--: 06, :_~:f~ f:r1t b;;,;;rich S't'i:tc~; 7 08, ci;:d i.h•:' s•:'r;c;;d b;;,;;ri:-;h sw:·1c~; 7--: o :n 

g1~:11::rn;, i·1111oy ::x~ v:-;;ed ::-: o:-:y su::;:-/d1v:kJ:": or:d iri m1y cc:rn::;i:-:c1~:nr: wi1il ihe :-;;e: ie::s ;;:ndu:(3 1: 2), orid ~::1~ cnr:''.l"C): rnc:dvle ·: ·1 l.j _ 

:n acco: dzr:ce \Vit;-: on-:: er rr:orn to2chn:qvo2s of tll:s d:s,.::c:::u~e. P\11.f!',,1 8:--:g:ne 232 d2-..:e:-rr:i:';GS w: :n:::truct:on to ch:111ge fro:':'; :1 f:rst s-..:zto2 to u so2,.:ond stut,;: :: 1 ·1 G2). F,.:,1 

e~ifl;r:p:2, the P',;VM engi••8 232 re,:8i"v2s 3 ,:o;;:m;Jnd t,:, chflr:g<: trarr: 1:---,2 f:r.s-..: st;Jt8 t,:, the .se,:or:d .s-..:zte. :n .scme: ex:zmpl2s1 Pl/'/;vi e•,gin<: 232 ge•,2rzte:.s i•,s-..:ru,:ticn:- -..:c 

c:;3:-:qr frfJlll ~::1~ f:r:-;;·1 s~oi1~ 10 ihe :-;;ecn:-:d :-;;·1,111::, f'Wr,~ 1~11gir:1:: 2:;:: w:i.iv,111:::-:, sw-:o;:d b;oric:: sw:tc:: ~:1 C: ("I~ 04). f·cr 1:x8:::p:1~, :hr: :=1vvM 1::;:(~:m3 ::32 moy 9(3:11::rair: o srcomJ 

;-,wrvl sig:--::11-..:c 21ctivzto2 the seco:';d LED s2-..: 206. ~ogk. ~odu:e 236 mzy C:rivz ::•ow8: m,:,dulo:: 2.02 to i:":cre21se su:::,,p:y v,:,itflg'2 to :::,,:·,.:,,1id2 supply ::•ow,;:: fer :1c-..::vm:ng so::ccnd 

1et .__,:· Li:[js /..U6 (7 7 06) ;:o; ex;,;;rn~I•:'. :Ggk- rr:odu!e 2:iti m:::y :nc:-ea1e 1~;e cGrr:p~risc1:i0;: -.,,c1:.:;:;ue Ht th~ :-;o;;:pens:::i.k;n c:;:;:')adict fo; p0wf~r rnGd'.:I•:' ::02. 

: he drivd rr:cd:_:!e 2::1.j m:::y drive;,;; fas:. br:::nch ~w::ch ?!k 1.__, di~sipHte;,;; ~o;tk;n of :.~:f~ ~u~p:y pn'Nt:r tc pmv:de:;:; ·1;::;g,:'t r.__,,.,,,.,e; rG:- :::c:iv;,;;:i:;q :he :·:rs·( se·1 cf :_::Ds 2:31.j 

(1 ·: DH). 1=c:1· rx,1:~;p!1::, 'd1r dl"ivr:1· :~;(zb:(3 ::34 modif:1:::-:, tile:: 1·esis1ow:1:: fJf i.he:: f:1s: bm:;ch sw:ich 2DH ~G ~:1:.w:dr ,1 ~oroe1 µmvw fo1 oed,/tfi:;r~ ''.hr fas~ :-;;e1 Gf u::Js ~:ti~i. ril(3 

driv2r ,.~,odu:e 2'34 d<:E!ct:\'3t<:.s the: f1•:-t brn•,::.:h .S'liit::::h 208 ir: •e:.spo•,se to de:t2rrr:i••ir:g thzt 1:---,2 ,:urr2nt m -::he: se:::.:cnd brnn::::h S'hi-..:c:---, 2: 0 2>:r::2eds 1:---,2 curr2nt -thr2shald 

(7"!10). 

·n1r PWM (3:1q:rie 2:;:: d1~''.1::::~;i:-:1::s ~ 1 ·: 2 c1 ii:::1:: de:3y c~:111::srx::;d:119 trJ tile:: d:ffe::rr~11;,;1~ be::tww:n ;;ie:1:v,11:w~ 1il(3 sw:D;:d b:oric:; s1.ri1:''.c:: ~:1 D ::nd d1::w:i.iv::i.i:;o 'd1r f:1s: b:·,1:;ch 

sw:tch 208. Fer O::X3:":":p:o2, -::ho:: P\11.f!',,1 2:--:g:ne 232 d2-..:e:-rr:i:';GS 3 ccu:-:t 'MIV'2 th Gt is :11cr>21112nt,;:d >2.:1ch cyc:o2 :Jehveo::n u,.:t:vat:ng the se,:.o:--:d b~zn,.:h :;:1_ri_1:tch 21 C: 21nC: 

,.::e:::.__-:iv;,;;ii:;g :he :·:rst b;:;:;:;c~: sw:tc~: /..08. The PVJtV. engir:e 2:i:'. mc~iv•:'s:;:; c.__,m;;:a;;d tc cha;:ue f;._;m th~ s~ccn•.:: s1;.;;:e to :he :·:rst s:Hte (1: 71.j). PW~ ... ~ d1(:i;:f~ ?:32 ch:::ngf~s 

f:o;;: ·1h1:: s<:X/Jlld si.c1~e:: ''.O ~::1~ f:rs·1 s~oi1~ of~e::r ,1 ~:rne (foloy (1 ·: ·16). 

t>:a:"":';p!8 ·1. A. ~>2tllod for :zg'..!lzti:":q C'..!: rnnt ,.:,r pc~ve(, -::ho:: :"":';Gt!-:oC: ,.:o~w:sir:g: d,;:t2rm:11:ng z ,:.o~rn21nd t,.:, c;-:a:';g,:: f:om a fl(st stut,;: -..:c 21 so::ccr:d st:1t2, wh8:2i:": C:w:11g 1;-:8 

fast s-..:3t<:.,::; fast -to p,:o,,\'e• fl fl.:-t se:t cf l:ght e:rr:itti••g d:ode;; (:...ED;;): T:---,2 :-2c,:,nd t,mr:ch s·,:,:it,:h i:- def:l::::ti\'3ted -..:c ::,mhi::,it 3 lxzn,:h ':•\M:-tch f:--,:,m beir:g 8::::ti\'3ted 30,d-..:c 

~:Dwe: :::1: s1~ccrid s1~''. of 1_::os, ,1;:d dvrir:q :hr: sr:ccrid st::''.<:\ ·1h1:: fas~ br::nch sw::ch ::, cG:-:flgu:·r:d in p:oh:b:: p~:w1:1 i:;r~ 'd1r f:1 s~ :,1::~ Gf t.t Ds. r:;1~ sw-:orid b;o:-:c:: sw:tch is 

d83•:.tiv:1t8C: 21nC: t!":8 :::2c,:,11d b1·,:1:';c!-: s~v:tcll i::: zctiv:1t8C: t,.:, pc~ve( t!":8 s2c,:,11d :::2-..: of LEDs; :n rns:::,,o:';s,;:-..:c 21 c,:,m:':';Gr:d -..:c chu:-:qe f:·,.:,rn th,;: f:rst st3t,;: -..:c t;-:8 s8c.:,11d st.:1-..:2: 

•.::riv:rig;,;; :')C\/Vet ;;:ndu:e i.o ae:1:va1~ the sec0;:d br:::nch ~w:ich; lr:cre:::si:;q H s:_::')~ly vn!i.cigf~ 1.__, supp!y supp!y ~O'Ne; :·.-..,r :::c:iv;,;;:i:;q :~:e ~f~c._;rif: ~f~t .__,f Li:[js; in mspn:;se tc 

d(3·1e: rn:ri:nr~ ·1hc1: ihe C'.!l l"t:;:i ,1i. ~:;1~ sw-:orid b;o:-:c:: sw:tch doe::s ;:ui 1::xcr(3(! o cvrrw:''. 1:;r(3s:;Gld, d1·:,/i:1q ihe flr:,i. 0rnr:ch sv,1i1ch ''.O d:ss:po:(3 ,1 p~:n:t1;: ~:f tile:: svp~:ly pcwH trJ 

prcvid<: 3 t,::;rg2t ::,ower fer ,::;c-..:ivming -::he fast .set ,:,f :...E:J: •. ste:p; And dezc-tiv,::;-tir:g -:::---,2 f:r.s-..: b•,::;nc:---, svvi-..:c:---, in respor:se: -..:c ,:;2-..:e.-.,~,ir:i••g -..:h,::;-t the c~:rre••t zt 1:---,2 :-2c,:,nd t,mr:c:---, 

sw:td1 e-x-:-:eeds ihe C'.:tre;:i ·1hte1hc:d. 

::xr.:Jrr:p:(3 :'. l:-: ~::1~ :~;(3thod fJf 1::x,1rnµle ·:, driv:w~ tile:: fl:si bm;:ch :-:,\vitd1 in d::-;;s:p::''.1:: ;;i pcn:n:-: cf suµp;y ~:Dw1::: ir:c:ud1::s mod:fy:ri0 o :·esis1ow:1:: fJf 'd1r f:1s: b:·,1:;ch sw:ich 

t,flso::d er: z diff8rer:ce b2-..:'h8W: z t21rqet ::•OW8~ w:d 3 su:::,,p:y pc11V2r. 

E:,::wr:p:e 3. T!-:8 rr:8thcd of u:-:y ,.:ombi:';Gt:o:'; ,:,f 8X2!rnpl,;:s ·: or 2, c,.:,rnpri:::i:--:g. C:o2t,;:::"":';ir:i:';g a -..:irr:8 do::lzy for ,:.llzngi:--:g fro:':'; th8 fl(:::t stut8 -..:c ti-:2 :::2c,.:,nC: :::tme, :n 1·8sp,.:,nso::-..:c 

:;:; c.__,;;:rna;;d tc cha;:ue f;.__,m th~ s~ccn•.:: s1;.;;:e tc :he :·:rs·1 s:Hte: p:-0h:b:ti;;g c~;a;:g:n0 f;.__,m th~ seccn•.:: stci:,:' tc :_~:f~ f:rs·1 s:_:;;,tf~ t,etme :he 1:me •.::f~!ciy; ;\rid d1:::ng:ng rmrr: 1~;e 

sr:ccrid st::''.<:: :n 'd1r f:1 s~ :,''.;;11r ,1H1::; :hr: ~:rw: d1~!c1y. 

t>:a:':';p!8 4 The mzth,.:•d cf 21:';y corr:b:n:1ticn of e.rnm:::,,lzs 1 3, wll2ro2i:'; d,;:t2rm:11:ng the ti:"":';8 de!21y ccrn::•ris>2s i:":cre:1sir:g 3 cour:t v:11:..:>2 flf-..:e( 21:::-..:ivz-..:ir:g -::ho:: so::ccnd brn:-:ch 

s-..vitch 30,d bcfor2 dezc-t:vB-ting 1:---,2 f:r.s-..: b•,::;nc:---, svvi-..:c:---,. n :nc:ude:-. 

::xHrr:p:e ti ·rhe mei.hGd cf :;:;:;y :-;0;7;b:n;.;;iicn GI e-x-amples 7 i.o 4, 'Nh•:'mi;; the se\.·n;:d b:-:::nch ~w::ch :s .__-G::p:e(! :n se:-:e~ 'Nith 1~;e ser:si:;q e!e;;:fm1, ·1he rne1~;Gd t,Hsed en ihe 

:11dk:c1:in:1 cf th1:: vt1::8(~1:: ;;i-1 i.ile:: srris:w~ rle:~;w:i. o: th1:: :,1::cn:-:d b:·,111ch sw::ch. l)(3·(e1 rn:ri:ng ·1h1:: cu::rrri. 

E:,::3,,~,pie 7. T:---,2 ,.~,ethcd of B'•Y ,:amtiir:3t:or: ,:,f E!r:y cf E:,::zmple:- :-t,
1 
vvhe•e:ir: 1:---,2 :-2n:-2 el2me:m i;; 3 .se,:or:d .seo,.se eiem2nt E!r:d-th2 f:rs-..: b•;Jr:c:---, s-..vitch is ::::o:,.:pied in se•:2s 

v,1i1:; th1:: first s1~11s1~ rlernw:''.. 

:: x,1:~;p!1:: B. n:1~ :~;(3thod fJf c1;:y CfJlll:Ji:-:,11:Gr: of (3>i.Orn~:le::s :-i·, w:;wr:i;: ·1h1:: fas1 :-;;e:;:-:,e e::!1::;;:1~111 CfJlllpr::,1::s ,1 r(3s::-:,fr•x~ 1::lf:mrrri c1;:d tile:: se::co:;d sw:se:: e:(3:::1::rit comrJ1"is1~s 8 

r2sisti\'e e:iem2nt 

E>:E!rr:p:e 9 The rr:et:---,od ,:,f flr:y c,:,mbi••Eltic•• of exzm::,le:- : t,:, 8, furthe• ,:ampr:si•,g: •e:::.:e:vi••g 3 fast ,:o;;:m;Jnd ::,uise vvidt:---, rr:cd:,.:izte:d (P\.\if\1) signzl -to def:l::::ti\'3te the fast 

sr: fJf l.:: I):,; r~1~criv:ri0 o srcomJ com:-:-:,1:;d PWtv': sigri,1: fnr ,1cih..+oii:1q ihe sr:cG:-:d sr:i. cf u:c:-s, tile:: fl:si r;:J;;:rn,1:;d s:w:,1: ,111d ·1h1:: :,1::crJ11d r:o:~;m::nd s:gri;:1: :11dk:,1~:ri0 o 

,.:o~rn21:';d to c;-:a:--:g,;: from a fl(:::t stut,;: -..:c 21 s,;:ccr:d st21t2, 

E:,::3,,~,pie 1 : , /\. device: fer •egvl,::;tir:g c~:rre••t er powe:r, camprisi•,g:,::; fast lxzn,:h ':•\M:tch ,:anf:gvre,:; ta :-2le:c-..:iv2ly s:,.:pply p,:,1.Ne:r a~:tp:,.:t by 3 ::•D'li8r m,:,dvl<: ta,::; fast .set ot 

:igh:. err:i:.:_:ri0 di0d~s (L.:: l)s); A sec0;:d br;::;;ch 1w:ir;h c0nf:g::te•.:: ·10 ~f~l~r;t:H~ly s:_:p~ly pGwd 0u1put hy ·1he :')CWet ;;:n(!u:f~ i.o a sec.__,;:d se·1 cf :_::Ds; .6i cGrrircl m0d:..:le, ihe 

c.:,:-:tro: rr:odul8: d8-..:e(rn:n:ng z ,.:omrr:a:--:d to c!-:fl:"!Q8 frcrn fl fr:::t st:1t8 to a s8co:-:d statz, dvri:":q th,;: f:(st stut,;:, 1;-:8 frst so::t cf :::,,mri.10::rs t,:, pc11V2r 1;-:8 fr:::t so::t of l:qht ,;:rn:tti:":q 

di,:,d2s {LEC:s); The: f1•s"t brn•,ch ;;witch is ,:;23,:tiv;Jt2d t,:, prc:---,ibit El b•,::;n::::h S'hi-..:c:---, tm;;: ::,2ing 3,:tiv,::;t2d ;Jnd t,:, po-..ve• -:::---,2 :-2c,:,nd :-2-..: ,:,f UT:s
1 

30,d d:,.:rir:g -th::: ;;2c,:,nd ;;tz-..:e, 

·1h1:: f1:·s1 ::;m11d1 i.D prrJh:b:''. pGwHi:-:q :hr: f:r:,''. S(3·( Df 1_::Ds .4 sw:tch is d1::w:i.iv::i.1::d ,1mJ ·1h1:: s1::crJ11d bm:;ch switch is ocfrl::''.1::d ·1~: pGwe::r ·1h1:: s1::crJ11d s1::: nf L.:: 1):-:,, lri 11::srx::;:-:,e 

t,.:, z ,:.o~rn21nd t,.:, c;-:,:1:';g,:: f:om t!":8 fas-:: st21t2 t,:, the se,:.o:--:d s-..:zto2: d(iv:ng -..:ho2 pC11V8r rr:odul8 to .:1ctivzt>2 the se,:.o:--:d b~zn,.:h :;:1_ri_1:tch; l:--:C1"83si:';g a S'..!pply vo:t3g2 to su:::,,p:y 

1::pply p0'Nt:r fc; :;:;r;ti\r;::ti;;g th~ s~ccn•.:: s~i :;f· u: l)s; Ir: ;es~o;:se in d~ier;;:i;:i;:g ih:::i. :.~:f~ cu:-:-en:. HI th~ s~ccn•.:: htci;:r;h S'Ni t:-:h does n.-_;: e-:<ce~d a r;u;rerit th;esho:d, d:-iv:n0 

~:;1~ f1;st h1c1w:il :,1.,..,·i·1c:; trJ d::,s:p,111:: :: pGrikJll Gf ·1h1:: :,uµp;y rx:we: ~G svprJly ,1 :Qr(~<::~ VJI..W~1· fo: w:frl,1i.i;:o the:: f:1s: :,1::~ nf l.t 1):-:,. 1:;3t, A:;d dr;;ie:1:v,11:w~ 1:;(3 fl:si h1c1;:ch :-;;witd1 

:n 1·8s:::,,o:';3,;: -..:c d2-..:e(rr:i:';ir:g -..:h:1t the cvrr'2:":t zt t!":8 :::2c,:,11d b1·,:1:';c!-: s~v:tcll e.>::co::8C:s the cvrro2:-:t -..:hro2sho!d. 

::xr.:Jrr:p:(3 13. rile:: d1::vic1~ of 8:-:y co;;:b:118t:011 nf 1::x::rnµles ·1 ~ Gr·::'., whe:rir: 1:;(3 cGr('.:·~:I rn~:dvlf: ::, fu;1:;w ccrif:qvrr~d ~c: de::i1~1rn:w: o d1:::;;iy ii:::1:: r:t1::e;;~:t1;:d:11g ·1~: o 

diff8re:-:ce b2tvv8'2:": 3,:.tiv:1ti:';g tllz szc,.:,nC: t,m:--:,:.11 swit,:.h u11d .j,;:zct:,1ut:ng t!":8 fas-:: b(:111c;-: s11v:-..:c;-:; !r: :2spon:::2 to fl co:"":';m:111d t,:, ch21ng>2 fro:':'; 1;-:8 S8CO:":d statz t,.:, the fast 

11:::te· :')rc~;i:°Ji1i;:u ch:::ngir:g rmrn i.h•:' s•:':-:c;;d s:_:;;,if~ 1.__, ihe first ~ia-ie before the :irr:e del:;:;y; A:;d chci;:u:ng t:-0m :he ~f~c.-_;nf: 1tate :G th~ fas:. sta1~ :::fte; :he 1:me •.::f~!ciy. 

:: xa;7;p!e 7 4 n:e dev:r;e GI :::ny cGrr:b:ri:::tk,ri cf •:'xci;;:p!es 1 :-7 J, 'Nhere:n i.h•:' c.__,rit:-01 ;;:nf:u:f~ :s fllii.h•:'r c.__,rir:q:..:rer! 1.__,. d~:er;;:i;;f~ c1 r;c:..:rit vH!u~ :::f1e; He:1i..,,:::1:rig i.h•:' s•:':-:o;;d 

brn:-:ch switch fl:"!d befo:·,;: C:o2.:1ctivzti:":q th,;: fast :Jrw:ch sw:tch. !-..: i::: c,:,11f:g'..!1·8d t,:, :n,:.rnz:::2. 
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:: xa;7;p!e 1 :-: n:e dev:r;e GI f!ny cG;:;b:rif!tk.,ri cf •:'Xi:v;:p!es 1 :-1 -1, 'Nhere:n i.h•:' .s•:'r;c;;d b;;sri:;h S't'ii·tc~; :.s r;cup!ed :n se;i•:'s ;,,,:it~; f! 3fm3ir-:g f~lemen~., a;;d whe;~ir-: ~-~;f~ {.XJr-:trcl 

r-r:odu:e is f"-1rtil2r ,:.or-:f1gu~ed to b21sed en tllz !nc:i,.:z-::i,:.,11 cf 1;-:8 vo:-::Gg8 Gt the sens:ng el,;::"":~W:t. Ar-:d to d,;:tmm:112 1;-:8 cu: 1"8nt at. 

t>:a:"":~pl8 ·16 Tho:: dev:c8 cf 21ny ccrr:b:n:1tion of excJr-r:pl2s 11- ·1 s, \Vho::rn:n the cont(,:.,! r-r:odu:o2 :s fu:the( ,.:onf:g~:md to ,:.cJ:.:s8 th,;: C'-11T8r-:t :1t the se,.:or-:d b~znch ::,,_..,_1:tch t,.:, bo2 

e-:<r;e•:'ded w~:fm ~he , .. .-urren~ val::e ir-:d:cf!i.ed byth~ v•Jltf!q~ f!i. 1~;f~ .ser-:.sir-:q e!e;;:fm1 ex;__·f~e•.::s i.h•:' c:..:rrer-:i. ~-~:m.s~;n!d 1=u;H1•:'r r!e~.':'r;:;i;;e to dei.e;;;:i;:e ihf:1 ~-~:f~ ;__·ur:-en~. ihre.shcld 

:s 1~xcerd1:d 

::xr.:Jrr:p:(3 1 i ·rhr d1:::v!e(3 nf oriy cn:~;b!noik"Jn Gf e-:<t;i:::p:1~.s ·1 ·: -16, v,1hrrn:11 ihe :-;;en:-;;e e::11::::~;1~:":i. ::, o s1::xx:11d s1:::ris1::: r:lrrne:;: ::nd th1::: f1:·s1 ::;m:-:eh swi~d1 i:-:; ccu~:le::d i;: .sHif:s w:ih 

;J fast se0,se 8iem8nt 

E::,::3,,~,p:e 18 T:-,8 d8'1<.:e ot zny co;:;b:nzti,:,n cf e:xB••-•pie.s ·1: 17, 1vh8rn:n the: f1•st sense 81<:me••t cco,~,prise:s,::; r2sisti\'e e:ie••-•8r-:t ;Jr-:d -:::-,8 :-8c,:,nd :-8n:-8 e:l2me:r-:-:: ,:o;:;p,:.ses 3 

;r:,isiive:: e:(3:::1:::rit. 

t>:a:"":~pl8 2G A. systo::rn fc( :·,;:g:.:l21t:ng cu:·(o::m C( ::•OW8~, ccrr:p: is:11g: a p,:.,wH rncd'-lle ,.:onf:g~:md to ,:.,utput ::•OW8~; /1. fl:st sz-:: ,:.,f 1:g1·:t zrn:ttir-:g d:cd8s (~t:Js}; A. so::ccr:d s,;:t cf 

:....ED:-: A fas-:: t,mr-:c:-, s-..vitch c,:,nt:g:,..:r8d t,:, se:lective:ly suppiy z-:: :e;zst cl p,:,rtior-: ,:,f the pC'h8r ,:,:,..:tp~:t ::,y -:::-,8 po1_M,::r r-r:oduie to -::he: fast LED ;;2t; ;, se:ccn,:; brn°,::.:h .s1vit::.:h 

c;__,;:f1qur•:'d 1.._, se:f~c~_:ve:y 1::pply at l~a.s1 r.:1 p;__,r~_:G:; .._,:· ihe pn'Ner c:..::p::t t,y 1he p;__,wer rncd:..:le ~.G ·the sec0nd l.E:D 1ei.; f., c;__,ritrn! ;;:ndu:e, :he c0r-:1to: ;:;odu!e· r!e~.':'rrn!n:nq 2, 

,.:or-r:rn21:~d to c;-:ar-:g,;: from a fl(::t stut,;: -::c 21 s,;:ccr:d st21t2, 1_r,_1;-:8~8i:·: C:U:"!ng 1;-:8 fl:"st st:1t2, tllz f:rs-:: b:·21nc;-: s~v:tcl·: :s zct:,1ut,;:d t,:., pC11V8r 1;-:8 fl:"::t so::t of LEDs, Tile szco:~d 

::,mr-:ch s·,sit,:h i;; d<:E!cti\'3t<:d -::c ::,mhi::,i-:: p,:,1.Nerir-:g -:::-,8 :-8c,:,nd :-8-:: ,:,f UT:s, 30,d d:.:rir-:g th::: :-8c,:,nd ;;tz-::e, -::he fast lxzn,:h :-1_M:tch :s de:zct:vBte:d t,:, prch:bit pm_,-;,::rir-:g the fas-:: 

:-:;1:''. of 1.::os ::nd ·rh1::: s1:::c!"Jlld b1·,1:;ch :-:;w:ich is ocfrl::''.1:::d 1~: pGwe::r ·1h1::: :,1:::c!"Jlld s1:::~ nf l.t 1):-:,, :ri 1"1::::-:;rx1:;:-:,e ~G ,1 C!"Jm:~;8:-:d :G c::;;i:-:qe:: f:"Nn ihe f:r:,''. siaie ~G ·1h1::: :,1:::c!"Jlld :,''.,1~r: 

zctiv:1ti:~g tl·:2 ::2c,.:,nC: b1·.:1:--:cll swit,:.h; D:·:vir:g -::ho:: po~vw 1110C:ul2 t,:., b:.1·83S8 supply v"Oltugz t,:., su::,p:y S'-1pply" p,:.,wo2:· to 3,.:ti'Mt8 1;-:8 S8Co:·:d s8-:: cf ~t:Js, :J::v:ng tl·:2 fas-:: 

hra;:r;h S'Nit:;h in d:s.s:pf!i.e a p•...r:inr-: •A the supp!y pcvvet 1.._, supp!y f! ~.2<rue1 pn'Ner fot 2,r;ti\rf!ti;;g th~ r:r.s~. se1 GI u::)1 whe;; the C'.:ne;:i f!i. ~-~:f~ 3f~c;__,rid t,rr.:1:-:c~: .sw!i.d1 d;__,es 

:":D~ (3>i.Cf:1:::d ,1 c:~1·:·e:;: th1·esh~:ld, And d1:::w:i.iv,1ti;:o the:: f:1.s: bm:;ch :-:;w:ich wllw: 1:;(3 c:.:rrr~111 ot ·1h1::: s1:::c~:11d bm:;ch 3\Vitch (3>i.Cf:<::d:, 1:;(3 e:.:rrr~111 ~::rr~.s::nld 

2002-G? !2 

2014-03 06 281512-01 

2014-0[l-:j 

281709-:2 

'.'.0171:-0,: 

Ci:;;d By('I) 

20"l9 C:4-26 

Similllr Documents 

2010-·: 1 30 

2077 C:t..-":8 

?07-1-G1-'"!b 

l••flr-:<:or-: 
Te,.:hn,:.,iogi,;:s .L\g 

lcf1,-,ec,, 
·r1:::ch110k"JDit::s Ag 

l••flr-:<:or-: 
Te,.:hn,:.,iogi,;:s .L\g 

lcf1;;ec;; 
Tec:-,nol,:,gie:- P-,g 

lcf1,-,ec,, 
T8c;-:11ol,:.,gie:: Ag 

L:g,:1 
d~vice, 

,'.l_dzpt:ve d:m,.:t C'-11l8:':t (DC; t,:., DC ::De -::c-DC; light 8r-r:itt:11g dioC:'2 (LED; .j1·ivo::1· fm 
dy;:;;i:::ic lood.s 

l:)":t:t err:ittir-:q d:od8 ci:cu:t w!th u,.:cu:·21t2 ,:.u~~ent rncn:tm:ng of t11Vo o:· mere d:ffe(o::m 
Lfo s1ri,-,qs -

Jesco Lighting Group, LLC -- EX1004 - Page 74 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



2011-11-:s-

2020-·:o 28 

\·tY19 013-'.'B 

201:i-11-2,; 

2020-Gl 03 

2011-(;9-:2 

2019-09 24 

2014 87-02 

201s--,2 :3 

\·trl~ 013-'.'B 

2020 C:2-: 1 

202 !-GB !7 

2078 C:2-21 

2018-02 '" 

2020 e:2-:0 

Priority And Related Applir:atir;r:s 

Priority App:icatior.s (2) 

20; 8-03- ·14 

L<:,;p; Events 

Concepts 

~ cJct:vGt:11g 

~ reguiBtory 

~ rncd:fyi riq 

Ugh-:: emi-::-::ing di,:,de ,:irc;__;i-:: 'hi-::h ;J:::;c;__;rz-::e c~:rre••t rr:o•,i-::cri••g cf t\\'C ,:,r rr:o•<: differer:t L,ED st•;ngs 

Ught:ng s.y::.t2m 

v::H:CLE UGHT A!\JD C:R!VE c:::v:cE THEREG:= 

55 

14 

B 

0.000 

ll.000 

0 000 

(l t)')(I 

ll.000 

Jesco Lighting Group, LLC -- EX1004 - Page 75 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



( 1 ~1) t:1i 1t \~l :':if,,lt~~· t~i .~~ (KR.) 
( 1.~~) ~t;~ ;iij }ttr '51 :~~:, 1-l. ( /1) 

(t)1) :=•t,:~ll-I~-5i~--rft[n!_ Cl.) 

!!05B 33/08 (2006.01) 

!!05B 33/083 UD13 01) 
lf05B 33/0815 (2DB _ Dl) 

(21) ~--'i:~"(17,f_ 10-2019-0028598 

15/921,406 2018\l03\JH~cl v]~(US) 

-~ JH ~c~i 10--2019--0108511 

01) i?-1H ~l~- 10--2019---0108511 

(43) i?-7H~A1- 2019\:109-%124~ 

1-15 

o] '{;l-,'-]o} j_-i)'f'-o~ 35124 ujo} L4] ic]]nj:';':_ 7 

1c-ti:l}:',-_:_ P}--'f-4°'-L9._ 
0],icj<Jf "t'i::ci} (ii],~) :35136 tij,Jf ~'1] 0]7-i rl1]7} 
?~ 15 

;,~l o-J !-2.%-2.- :~i·I l -~:tr11 t;'ll A-1 711 2 i-E~ ~- \~_;goltl~=_:: __ r_g r.g % :~_ 72 t}s: ~ ~-J8 2tJ.r:+. 1{~ ~ -::,11 -f ~G-}t):1, ;,~l o-J !-2.% 

{! Ail 2 ~ 7] :'>11-);I ~ ~/ii t]-,,j :?]:t ~}:cq' '.t7 I -"il 2 LED ;,)~ ~ ~ 'S .t1-'-I :7] 7] c?H} i'-s ~l "'l-i't ;,J]i'-?5] 7] 11-.,:1 
~l~ 31-~-~- ---?--~-~1-c):1 -§--~l ~l{'{l-~- ~°'7t-A1Y]-t: ~~;.q., 7-il 2 {i-71 ~-:1-l~lvl!-:q_o_l ~i'fr- 7 1- 1iTI- '-iJ ~- ~-:;.q.o}7:) '2£ 
-t:cl-t: 1f'i1ol] -§ '-s'-?51-c,j. ,JI 1 LED ,~]~'~ %_1,:JJ_j-,;;-]-71 11',J ~R ~l"'l~ -1lli'-,;;-}71 11,,ll :<J] l ~7j !:$I.+~ 0;'--'§­

~f(,j -g~ ~-l~l''l 1)-'f---~ .;:-~lic}t: 31--"L ;;(11 2 ~71 .::':::S/-]:\] 0 l]q.01 ;J-'R-7] ~-]* \cl 
~f(,j A1] 1 ~7] c::':::?l~I~ ll]f-{_;,J:§}J]:Yl,t- 7,l-;:: "1' 7~1~fs::_."~- ;1_1;:J~{r:1. 

~ 
L:J 

! 

~:,;:·: :";!I,· 
_ill 

·-···--···········--···-··· 

! 
I Ill 

--·· .... l·-----·--;P 

~: :! lie!, ,;:•:-: 

l!l§ 

Jesco Lighting Group, LLC -- EX1004 - Page 76 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



H05B 33/0845 (2013.01) 
H05B 33/0887 ( 2013. 01) 
1105B 33/089 (2013.0U 

'gi;}l;J]/,] :ii}¾gc 

o],;'l_-21<,) "t'i::tl} 3[i136 t1]c1} {l_l;l_Lj 33 

-it1lx s!..U]j_g.£. 

o]lii?~6~ l,j 

-- 2 --

-~ JH ~c~i 10--2019--0108511 

0 1 ~ft:-1°} \~2-}2-s_:lJ} Ll ~-jL,,i3,itlvl]_~_ (211 cl) ~1~-)010 
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;,Jl '.! -1{7] c::':::'/-]:;i;l7l 1,]f-{/-J:§}:::j:,:-L_ -'/l-7I ;cJl 2 ,:;J-s!] -¥]-';'t, 1}7] ;cJj 1 LED "l~0ll ;}~i:'H; :{,-1--',:f?i]t:- 7,)-;:: -6'-'-J'i'}S:. 

'~- ;c➔ J 1 -271 ,':'fJ.;;;l7f ,i1%/,:J:1-}~l:iI ;c➔ J 2 LED ,1]~o11 ~l"l~ -f,--J-?51-5::~ '.-!-71 ;,Jl :1 !\':71 c_,'/J,0(17] 

Ail 2 LED /,-~l ~-~ w-~ t}J,J 7l 7l -?i-{;? :i1-~ :t~ ~~-g: -E-if·8}7] ~~ tH :~l ~:!~ s~--~-~- -~?%-0}<)1 -E-it ~j_ ~-~- --~:c·7l-},J 

:7] 'E. ',i?j); 

:§"},-'-l 7l 7l ~1-~ -~-}I ~~ t:l~-£} ;<il-1:-0-~71 ~it] 

(dissipz~te) ~!-J-:11; ~1 

;cJJ 2 {i': 71 c:':: '1-I :-,; l 0 11 "1 .01 ~'i ff-7} 

\'~5'.]-~ ,iJ%/;:l:s:i~'i')t: ',J;;,]~ '-H:)-'i')t: 

;,~l l #.-71 !.:~-l~l-~- Ti--s-~0 i :z]-<~I- ~r~ Q~ '~-~--~- ~~<:lt}1_::_: ;}~[ 2E- YJ-71 
7~0 1--'il 71-1.:J)~o~ YJ-71 Ail 1 .f[-71 -~~~~ -~'-q s-?l -,q ~}% ~tr~ Aj t}1_::_: \:1 ~l-~ £ t-0}1_::_: 

Jesco Lighting Group, LLC -- EX1004 - Page 78 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



-~ JH ~ c~i 10--2019--0108511 

-- 4 --

Jesco Lighting Group, LLC -- EX1004 - Page 79 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



-';(,J 2 j S'_ t-<>l] _¢_1 ,,j 

.:'::.?~ 5(] $']-: 

-~ JH ~ c~i 10--2019--0108511 

-g- :i1-ifof~~~~- '?}7] 711 l ~~-71 ~-9-1~!7} t~,,,;J5q-~1_-x1 All ~~ LED A~j_~vl] ::~~-rJ~-~} -11-~ol~- ~i}-g- ~---']C}·-~~~~- -?} 

7] ;cJl 2 "tt 7] c:'::.?l~I 7} llJ ~/;:l :;\~£] tL - -"ll 2 ;,)-1c1] .:CJ<fr - -"ll 1 LED k]] ~ <OJI ;,:I_?~~ -l-s-i,H:: ~ ~- ~7-1 
0}5::~- 7-il 1 {t-71 :!:.-.S?·l~l 7 l- 1:iltl~~-~1.=v_ ,:~ll :~ LED -'~l~vll ~l~-~- ifJ·i51·S::.~- ,:~ll 2 ~- 71 :~_:!?-i::~l 

711 2 ~-7] !-:-'/PloJl 1 i-0~ :~\1 7 } ~-fl 'i'cllli:<l~ 2:,q'ill7-l t'f, 0 ,--H' iftH -£-W'il}•"01, 711 l LED ;J].'c"l§-

:§},17'17] -'II~ ,;;-K ~,B,-& -'IJ-t1 1-7] 711 1 1_-71 -':-:-'?l-"-i-1§- -'?-1"'-iil-~I 'i':';.r :;:i"l0
~ ~-'?~- :::2 

-"CJ~ot~ ~; ~ 
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71 Ail 2 ~-7] !:"115<] 7} t1H-i'JJ;i}Sll,, 7-1] 2 '>} E,~ -~- '1, 7-1] 1 LED ,]] .i=, cJi ~ c:B, ft 't' ',::?- 8 H: 1l -& J :..; 1 
s}.s=:_~ 7-i] l *7] :'::.'.l"]7] 0M1'J1}!,~ ,, 7.Jl 2 LED Ai]!=-~-c•11 ~➔ ~~-€f -t?--g-0-}.~1~.~ All 2 ~71 _:_~-?1 ~l 

71 ~d1]:s:s:l-5c'-l - 4; 

Ail 2 LED ). t-~- -~- :%J---~ ~1- A 1 ~11 fl ~r~ :P--iI- ~ ~~ -a- :P--iI-ct71 ~-1 '5] 

'i7]J-171-c ~: 

7-l] 2 -1{7] c::':::?l~Jcj]A]21 :~1-'ff-7] ~-]ff- 'iJ ;;,]5'.]~ ,i::ie].'5}7'] ?J~ rrt 

~l- ~<H-_ :~l~:!~~- -t7-if·o}1] ~~o]l 7 11 J 1-7] ~Sf-lAl~- -~?1fO}<J1 
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[0002] 

[0003] 

[0004] 

[0005] 

-~ JH ~ c~i 10--2019--0108511 

I ight running light 

0-} 0 1 11 :{:9~(high beasr: lighting){} -?~~~ 7.Jl 2 LED ~:::._~-=~~t1~~~- :~}.Ajt"}A1~ll"C ?<l-:?---~- rt1_;g~ Y '.;;let. LEDQ_l -~ 

7z]-g- _-i!_1:~o}<;:l) ~-}~~ _£-~-,g_ -o-} 0 J ~ :1:1t~-g: Sf-l~l- ~il 2 LED ::!::__~cJ<>1l ~j_~"::~-g- --61.ifo}~,,l $-J"6] ~j_~ il~"::~-~- --~~-71-},J 

~ ~: \i.c+. is1l-}, Ol 0 l i-"_cJ 3=.ri-{i ¥-J~l- Ail 2 LED ~-~Ct1_g. ~i~":'.~ .£-~-0 1 :;J~--g- {~-~~-◊l ;J 7 l---~l~ u-1];1}-~,1~ 
1t-~-/,1 tl--~:◊l!i~t~- ~-t- '-1}~ ~? 5:J.°1/,i ;½~~ ~l-f'r-◊~ ~r~~--~- if:_?~~ -:t 0_rt. -:r.:~l ;T~ 8J s_r~-~- $-li~J 7-il 1 

LED -~:-~ ~'1 ~- ~=-Al 1::q ~,,ii tl-G-}-t: D.l---~l, .g.\J ell 11 '-11-¥! 71-=~-:.?.- ~:Jtf o-~ 0 1 1:J 3:: r~ -~- -~H-~1- .:~ll :~ LED -~~ i'8-~- ~ 

7<li\f2fc_ r~i!~~ ~:~3}-t: tj-1]j~ :CL't)-t}cf_ :xJ] l >Js]j -'§-'?}, ,JI 1 -:f-7] ,':'f]>;l-t: ,JI l LED ,il,~~-c-Jl ~l"'l-1'[- -f;­

-~~fo-~S:-~~- il--~t}!i~.=2., ,:~ll 2 fl-71 ~--:1-l~lt:_. ,:~ll 2 LED ;,-7!,~oll 11~-& -t?--B-C1}t: ~-~- ~}7-lO}S::.-~- cq-¥1---~t}-~ttr+. 
:,{I 2 ~-I~ 1i-9J, _:,{I 1 -~~71 -~.:.-$17.l-t~ Ail l LED ;Al5~•::iJl ~~ r~½ -~-~J-8~~E- ~½ -6-:/]·8~5:--~- 1=11:%J---~~}3x1.::-1-L Ail 2 #.-
71 :'-:'?PH, 711 2 LED !7)5c']1 ;~l_c'l-fr- -~(l't}'i::~- :WiJi::+. -'2;71 1{}-'1:j{'- 1-7] Ail l -'Jrl'i''TI] 7-11 2 '.,_} 

EB,; ';ll 1 t},c}-'.::::- 9~ ,~] oJ] % r:.;t.s-} 0 1, "i] 2 *7] L ?l5(1* :ip.:J :t};,l :ik c.=Hl $']-, ecJ] 2 LED 1]]_0c' * 

7-il 2 ~ 7j 1,11-~1 oll ''1-"l ~l '!t 7} I ~l-rf- '0 ~- cl::icl ~1-rFc_ ~ :~H1 -§ \J-31-<'1 

,i 1 :~J /j ~;, 1 ;, j tc 1s± :z,rn ci 'L'tl- Zl 1·-L 

1l"9-"]9 _ _i;:__ 7-]j-gf,}5:_-2''} f11J¥!t:+ xl]o-] S'-)t_g. 7-]j 1 ;,}E~oljl7 7-]j 2 ;,)-1c1J_i;~ '/l_:~j-c)2-}-c 1'~~ 1:i:'iJic}5:_-2''} [ll;J 

¥!c+ :11] 1 AJ-EB -'-<'f-'i'L 7-l] l ~-1] L'?j:5(]-'.::::- :sl] 1 LED k]]~olj ;-:li;'l~ :g,:j'-ic}5:_-2''} ~l;J:sY-l-:c-liI :11] 2 -~-1] L'?j:5(] 

Z=:_=_- ~~ll 2 LED A~l~c"il ~~-1- -t?--J-G-}-t: ~~-~- ~~?<7-10}5::~- 1:Jlt}/j:~--{!r:+. 7-il 2 ?}Eli -lf-~L 7-il 1 {i-7) :_~_:~fj}~l~=:_=-~ ~~ll 

1 LED j.i]_§_cJi :;}"'j~- -f}-J-.s}t: :;j-~- \/7-]31-s=:_~ 1ij~_1,:JJ_j-cc]_:v_ :xJ] 2 ~7j !:'fl-+c_ :x1l 2 LED j.f§_cJ] :;t"'j~ -f;-§' 

-t'-.-~1- _:~J i!~l{f Ail $1 i~ -tT-~1- :~J~{f ~s-71-,,~17·1~-1-~. -~-71 /;n 2 *71 ~~-::: ~1 ):1 t:•ll l-i Q_1 -;J-il7} ~~~- TI- ~1 ?n :;{1 * ~-ilt 

t};,] U-'.::::-r:j-~ 1i:;J<,l] %~fiS}0 1, 7-1] l LED "1]! 0 % -f}J;]:s:s:H}71 ?H:1: -'flt i-1.'-"'h~ "i]-P-t}7] 'i1t~ "i] 1 
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[0007] 

-~ JH ~c~i 10--2019--0108511 

"'l .:iI. ,'2)·1] '"11 2 -2 71 ,,:,?-l '<l cJJ "'l .9] ~l-?'f-7f ,'2)·1] ~Ht 
.!::.~1--;;:·]-~- c1~-~ :~}--'-l 7lS~--~- -=t---~~l r}. 

01 ~-·¥½·~~- ~--~}~~ct. :~~r!~l -~.-1~~~-~"-- ,;Jr;~{} -tli!~lo-}s~.~ --{/J¥1L}. ~n 1 *71 :=:.-?~~1~ :;~~~ ~--1t·=·ll Q_1·0~ '€t·~~5~ 

t: ~,jr-j21 ~o-]s:, ~4-~ ;cJl l LED k]]~cJj ;112]-"]_0 __ ~ '"1]'iS'-il}S:.--"_i\ ,1 /;J'i'_{c;. -"ll 2 f;':71 ::":::\'~5'.]1::: ~-]~~ Y~-cJ] 

.9] ,,~ -t ~~ -'9 1::: ~-] ~~ ''1 ~ (i-1 _1:i:. ~ 4-~- -"ll 2 LED ;_J] -~- cJ] ;t 12] ~ _c-:.__c;_, '"1] :g-'is} 5:. ~- ]1-';J ~1 c+. '"1] <>1 51- ~-"2- 711 l -'>} 

F~oll '·1 ,ll 2 ',}F~li~ 'i'i-1J'ii1-2+ 1::: '~ i{'l~ if{hl-S:.~ ~,1-_;;:J,tfr:+. ,ll 1 'JF~I -'§-r,,[- '"il l -;s'_ 1] :'>~].5:jt_c '"1] 1 LED 

A~l~Oi) ~i ~-E- T)J-<51·£~- il-·~ :◊l~~~ 7-il 2 -IT:-7! !:_:$1/~~1 Z=:_=_- .:~ll 2 LED -~-n~o11 ~ ~-1- ~-g-ci-} t~- 11-a- -~~(7:)<51·5=.~­

tl] :~ .J-j sl:ltl r:}. 711 2 '.,}r~I -'§-<J. ,➔ I 1 W.-1] '::$j'i;J t' Al 1 LED ,J] .,=, oli aj_ c:B,-& -~ \i .'5i'cc :::,ht -ii-7-i 'il}<i:-~- ]jl -~ .J;:J 

sl:).s~] _,i_ Al 2 /-:'fPHc 711 2 LED 1JI_Fc' <•l] aj_ '"1-tt -~ \! i'5]_r;:_-~- -~/;:) si:}"tl sf. Al 1 ,'2)-FP:-~ 1 E] -"11 2 

[0008] S::. 1"2- -~- 11'-]9] 'is}Lf 0 J;,/--"-] ,];tcJ] 1r}?-f -°'11 1 1t_<vJ c+o]_<;-_1=.(LED) ;_:]~.0j- -"ll 2 ~ 21,.J- c+ 0 L2.1=.(LED) !-:]~ Z} 

21 1;11 7~ '·I ol] ½ "1 :;rn .9] -"/ ~--1'[- 'ii :o-}'ilf _'i_-~- "f.J,j 22 ~I' j 'tj <,'} Al:': F.'l f;: 5:,Al ~} ~ ~ 5:,<) 11::-+. 

[0009] 

_r;:_ 2-s_- {L 7]1l-] "'j 'ii}Lf 0 1,'iJ- 0~ 7] trc'l] u}t'} ,ii 1 LED J]] .'c" 5<-f ,ii 2 LED ;1].'c" 7,} Q1 'ti 7cJ 'l oli ½,B, aj_-rf "'l -'f ~-fr­

'i'}t}il}S:_~ -=?-.l;:J'El <i] 1 "ll-0~ §)5"-~- Yr,J-]~ ,R'i'J'i:: 0 Jr:f_ 

s:, 4t: ~- 1)1J.1-"l 'i'fcl 0 ]'il-''1 7]11011 n:[2-} xll l LED ,iJ_Ec2} xll 2 LED ,iJ_Ec 's'}-"] 1:17J'-lcJ1 11t"'~ :;Ht--"-1 4~~ 

'i':1.t1-'·1 7 1 'E. -'-1:": "J-"~ /j '8--a 5::.l-1 

s::. 7"2- i": 7]j_;_]cq il}Lt 0 ];,}-"l 7]~cJj tr}i:'} -"ll l LED k]]~-"t -"ll 2 LED k]]~ Z}21 '/l_;aJ] 0 ll i~~ ;}~fi-91 -','-~~ 

'?~ :;if-8']£ -:cc;::- i1- ;:; '{-1 -"11 2 °il-"1 -cil _c;__ -~ s:,_;_] ~:l: 1B 1
1~ s:, 0 1 r:1-

_r;:_ 9',c * 1H,1°~ .'5fL1- 0 1'.,,r"'i 7 i~t']] U1L2+, Ail l LED J]].'c"sif Al 2 LED ,]]_Fc' 

-'?} .§}l-171-c J-1 ':: ~J] 0~ -"ll l '.'1't _,,::_* Lll.} 1;11 c}. 

5:, 10"2- :l- 71;AJ21 -8']'-l ojAJ.9] 7j~ 0l] lL]ic'.}, -"ll l LED k]]~-"t ;,Jl 2 LED k]]~ zt21 "i!;aJ]oJl -i~~ ~-]fi-''1 4~ 

-~ ~}:;if.J-l-tl t: '-le::':::~ 21 ;i]] 2 .J-j 'o 5:,-~ Lf F] 1;l[cf 
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[OOlO] 

-~ JH ~ c~i 10--2019--0108511 

"C 7c]l l *71 c'::.?iJ(]C~ A) 1i7}/]:1l:s=:-~ y $'.}o-]J.-j, :<i] 1 LED ,si]_E% % 7};,j7'l7] ?Hl: **- i"l'-"'h~ 

~i'+?i]S::: ;}~i:'~~ :<lj 1 "tt71 c:'::.?iJ(Joj]lc] ~,,:-1-';::{ ,7:c 5'.lc]. o].9t -1{7] c:'::.'/-]:,;l-c 0 /j~ ~<;1, LED k]]_~-~- 11] 

,+. t:j<;',-<,] :<1]c'>j Y;'f,6 PWM ,~r-;J <-11>:_.9] it[ -2 __ .:'£~ 7-]y_i;,l?~ J~z] PWM i::]"i~ C:,[1>:_.91 }f2},tl_ rrE] ;,]-,'J~-:,q 

~-~ ~ -~- -◊-1 -R- tt ]ff- E~ A.}(') 1 ~ ~u .0-1 ~~ -1- ~J-~ £I: -t: ,:;~1171 o 1- S:::.-~ ---?- --~ ~ --~t ;Jr:+ . 

[0012] 5°_ 1-9-- {L 7]1;,]"'j is}l+ 0 11- 0~ 7]tr 0'1] u}t'}, Ail l LED J7)5(1Q,t)9l Ail 2 LED !7)5(106) {t''j itJ;j;,jojj ½'"1 ;;'ci_ 

-fi-.9.] ),-'-"':;-ff ';'1:s:s:]-"i\}'1=.#, -i1- ~; ¥1 °lk-13111 ;,j.:'::_ 1\'H 100 )-if Lf-F)-1-1-lc i:j-. s=. 1 c~ 0 ] (~Hl ,,=_;,j ¥1 ,11-2+ ? 
0 1, ;,j,'::.~J](lOO)-,':': :;Fl Y~(l02). ;,Jl l LED "1]!Ul04), "i] 2 LED "1]!Ul061, :<i] l *71 .:'::.?~:z]<l031 ~ ;,J] 2 

[0014] 

LED-c '~~-'i JH-1-~- y $'.}Ll-. ),-'-7]3j_,.,_,-;' _ _l'E-c r-11';'_}_,.,_,;'._ 7.Jl l LED k]jt"(l04)6-1 + 1B c],';}6-1 LEDc 1'/liI_;;: 

JH-1-~- y S;Jc}. -P,A ii} 11] . ;,Jl 2 LED ii] !U 106) c qJ _¢_1 c-1 Y "1 LED* ~- \'Hi y xl i:j-. 'i'H- 0 i] ,,11 ~i , ;,Jl 2 LED 

J-]]_~(106)9] -'Y ;fi 0 i'c/--"-1 LED-c zJil_;;~ C:::l~J-¾J. ,7c $'.IL}. 7'-71S:j_<J __ _i;~. r.r_-t:: Lfj<;>}__O ___ ~, xl] 2 LED J-1]_~(106)9] 

-'-?- /tJ 

0 l ~;} .9i LED~ t.[~ ~ 5~ ~ ~} ii -.:7~ \i. c+ . 

[0015] 5::. 1--01 ol]ol]l,j_ Ail 2 LED \il~(106F':'_ ;,111 LED i7).~(1D4)~ ~.J;:l:o-}A]7'1-t: ~'icJ-r,JJ-1- ;,11 '.1 LED i,i).§.(106)~ % 
'jJ;5:}'·l'1Hc r:] ~f': '~J.'icyq f±'c12flr::]. oJ]-~- ~; 0 1, Al 2 LED ,Jj.,=,( l06H_- :<11 l LED ;J].'c"Jl04)_l;l_r-+ r:] lJf': 

LED-~ _:.,I_~-~ ,'r' 'V_r:}. 1 7 P'1-<,_s", _t=E,_- cB'(}_2_5", Ail 2 LED ,:]..'c"(l06)-t: All LED ,sJl5(1Q,t) 0~ LED.2..t:.~ ~f': 

;]~ 1t} t~} _:~J ~{f ~-~ ·o-} L} 01 <~} 9-l LED~ !E 1} -w.- ~ ~ -ct , ·J Xf- 0~1 ·=·ll Ai , Ail 2 LED A-l] _!-=~ ( l 06) ~ Ail 1 LED A-11-~-=~ 

¾J. + s:_t__o __ r-'j, c,j7jJ7 'n'"2- nc1 {" ~.9].91 :C:}"r' ;;):,o];:l-. "l]~ ~-o-1, ';'i7'- oJ]t: ;1J]zl1].9] LED 1 ,]~oJ] :zp·r 
'.'J.'fj-:zjt: k]) ;fi.9] ,1{-7]~ !L '1" S;)C.;. 

LED (lOGH: :<}f,'-A ''l~·?M 0 H:i. 13 t~]rc_cq-,:,j_.'c" o-JJefJ%?-]oJI _:.,r_~-'ji]_ c;- '\},}. oJ]-~- ~: 0 l 711 l LED ,l].'c" 

( 104) ~/_r-E_ c ;,J] 2 LED ( 106)-c .;z}i'/.9.] 'i-1"!}6-1 ''i=.X% C;':_ ';~ t}~ LED uB t" "'1 .:'::. i1 y S;)c}. <~)_tt ,,11 oJ] J.i, ;,J] l 

LED ;,])'"(104) ~]/_r-E.c ;,J] 2 LED k]jt"(l06)-c .s-]-1-j- 0 ]~J--¢_1 '¥J ~:}1i'j- "\'}';'1~ y S;Jc}. o:~1% -g_i-oJ, :<i] 1 LED 

J-]]_~(104)-c _;;~-9-- 1H ':::J/l-E~ "i5} 0] 1,il~ :<iji'-f,]-5:_-2''\ r'-72-'i'l "1" •,:Jc;. ~-','-- ·-'11°11Ji, :<i] 2 LED J-]]_~(106)-c 'Tc.::;J 
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[0017] 

-:~nH ~ cil 10--2019--o 1 oss 11 

_12_ ~-( 102) 0 11 !~1 ~>H ~~- ~1 ;~l-C ~1-r!~l ~~- :}_-_--~}-,,~17·; ~ "Cil ~ ~f[1}- <~~ .s1 !~1 cl 1-1} 0 1 ~~-:::* ±-.·1J ~ y ~ r:t. ~=] -11'L L11 (•ll Ai ' An 

l f& 7 1 :~=- ~1 ): l ( 108) "C :!~ -?~ 1l ~- i:~ ~-} _~-=~ * "!}_ -~} -~ 4- '.;;1 ct . :!~ -?i ~~1 <gj_ 2~ ;1} _~-=-~ -~1 °n ~ -~l L:~ -e- Ail c,1 ~~ {J ·fr 7 1 

t: 31. -2 <, 1 l~ cf _ MOSFEI "i ofj i:'c PMOS, NMOS, DMOS, SC:.';:'_ 'iJ .9j -"~ cf .fc, {i ""J .9j MOSFET, -'f+ '' I ~ .91 'iJ .9j -"~ 3=_ 

1ht Y~)~- 'T' 5U'"'i'?1:, 0 ]oJI t}:~s]-;_- ~-f: 0 1-+~f. BJr-0~ "IH, PNP, NPN. t~)E115'1J1]-, i:,c_;_- 'i'c]Q]''i cf.fc:- {i-

tj .9~ BJT' ~E. 1_=_: 0 1 ~- -◊~ qJ -◊~ SJ~ J_-_ 1{f % £ t- -31- ~~- 9,J Al 1;J ' 0 1--'il t] ;:~ 21~1 ~=_::__ ~ -E- () l- i-:1 t:~ . .!:.-. ~i -~~ qQ 2~ 1-j ~- -t=_: 

~~~ :~1::-:{~:;tl ~E~ -~--~- ~-,, ~~':::$i:5:l<iJ. ~ ;J.%{} 0 l8iji>H 0 l ~le}. ~E~l! :!~-?i~~1 ~_iqq-]_~-=~~ ~~~-tJ All 6 l 3A ~/!:E-C ~~~­

¥, ;,Jl o-] -1~ i1 ~ S;Jc}. ~} -¥/- -"11 c,j -/;J -:: '.2j ~] <;Jl_ ,°] 'i'l !' Sl.] 0 l] ~ ~---f;- 1 :tHd G aN I M0SFET, BJT i:_,r:_ ~ cf~ :il fr ;,Jl 

[0018] ,11 1 !'t 7] c,'i] 7'i (108: 'c_ ~l "'l Y~( 102)iL-'\'-Fi ½ iccj s:]t_c :;t "1 ( "Prnppl y'' Ail 1 !'t 7 I c,'i]7'1 (108 )'~ ~ '°ll :,Jl 
1 LED ;,)~004 )ii'. L~.S:.~ %-'8 :o-HJ "r' ;J cf_ <;-l-'?- ol]ojj .-zl, :<1] l -;s'_ 71 ,":c?-] '<l ( l08)t_c ';1 "1 _51 __ ~( 102) _i_cl-2',' El 

s~l~=_:: __ ~i~~( 1!Psuppl:/1 )Q~ ~-~--~ -=-~-JJ-.'!=1 ljJ l_;_f-.R ~i~~( 1!Ptargetl 1')% :~il l LED ;Al5:.Cl04) 0 l1 ½~~0}5:.-~- :~ 

/j:§},~_ ::r ;(Jr:+. 0f!-~- ~-0-1, :~11 1 ~--fl :~~~~i-:~·!(108)5-?l A-l~-2.-. ~~~ .7.%(102).~_!(1:1 ½1:1~.s~r~_=_: ~r~ 

( "Psupply" )!~1 i1 ~,'-* -~ ;_]A] ?'j ;,J] 1 LED /,:] r~ ( 104 H1 ~~ 2j 5~-c::- ,N % :f 2'] c] *}I i"l '-'lC'Pt 2rget l '' H1 i:,1{l-- s} 5:_ 

~ ~1i~. Y x~i:t. 

!f-ii.i-~ ~lii=~ _2_-~(102)vll .9l?.ifl ¾-~~lZ=:_=_- ¾-~-1- :_{:_--~1---~·17PE: r1l .:~1-~-y~J <-J9~.9-l ·c~tl}t')I-~:-~- -~E-~-~- ~~t xtc+. 
~l vll /,i, .:~ll 2 ~-71 :_'-_:~fl }~l ( 110 )~_: :!:_-. S?-1 ~ it r~ zl~-~ _:L-~-~ --~t ;Jr:+. 

[0020] 711 2 1_-71 ''::.'fl-"-i ( 110H' ;;']_ c,~ _,=,:i %( 102)_,;' 'TI] ½'"1 sn, 1M ( "Psupp ly'' ) 0 l -"ii 2 -);'_-7] ''::.'fl -"-i ( 110 )~-- -~-,';~ Ail 

2 LED /,1! ~=~-< 106)_~~- _Q __ ~:.~-~ ~~~t~i 9l~ T ~ r:t. ~=J-11'L ,:~l ()ll 17' Ail 2 ~71 _:_~-?1 ~1 ( 110 )~ 1-7. ~1 ~--1t( 102)-~)=;-Lt~ 

::~1"C ::~~-r!~l(!!Psuppl:/1 )!~1 <iJ. 11!_-* ~~~}--~l::ilj-1 *.R ::~~-r!~l(!!Ptarget2'i){f ~n 2 LED /,1l~=~-(106){)ll ·€(~~;)}5_:_~ :~­

/flj:~¾l_ -_;1~ JJT:f-, ,:~l-~- -~i<>i. ~il 2 ~-71 :::~>9-1~l(ll()).9i Al~}_g_) ::~~-rJ~ :~-2_~·(10~~)_5~~E1 ~-~:!~~1~ ~-}~":'.~ 

C1Ps1Jpp]y'1 )9-l 't{~~- 5_--:_-~}--~J07:l ~il 2 LED A~!-~(106)tj] -~-~~£1C- -~'"~- ~-}~":'.~ 0 1 -J~-±f. ~-}.rl~C1Ptarget2n)tj] c}i-§-C}·-~ 

'~- -1'l + S'J rl . 

[00'.,l] Al 0 l _',1_~-(114)-2_- aj_,B, Y%(102)% Al 0 l8l-S"_q 7"-/;:)'ji]_ 4' S;Jcf, <sli0 ~-o-L -"i] 0 i S'.%(1H)2:, 711 l LED .q_i=c 

(104)-~- :f'j]j]-"il}:,, 711 2 LED J1)IUl06)~ ti]:~.1-jtlt]-i:}, 0 ._-@"~% ''f'~t]--t:- ".~''l] -£-\rt}•"01, -"i] l LED !1)5(10 

[0022] :<1l<>i _•L,-~(11,j)..f! Ai] 1 ~7j :': 0/-j.o;1(108)-~ ,Jj<;j<';j-_S:.q ::-r'-'J-';'l_ 'r xJ.r+. of]~ ~°1- ;,J]t'-j _2_~(114)-9_- ~li:<jc,j 

aj_ ,B, Y%( 102) i;' ¥ q -"➔1 1 LED 1115 ( rnn i;' Js3_1r_~-- ,➔ I 1 ,W: 7] --::.'.21 .\1 ( 108)~-- :f 'iJ ]jJ-t} 71 11 <)l Ail 1 W.--7] .• '--: 

.'fl-"-i ( 108) ''i '--:.'i'l ~ qi[ 2j i;.i_5-"~ 711 o-J _'r_c_( al]-~- %•">i ~l 0 1 _Fc' )oil 1 1-0~ aj_c;;-fr 7'-1i-~l 'T' S;Jcf. Al 0 i _1:2_ ~-( 11 

4)-fc'_- i"l'-'l 5'1½<102),;'.!7°-E,j -"11 1 LED k]jt"(l04)5' ;\~ 2'] 0] :t_~,:"'l -~s},S=:_~ -"11 1 *71 c'::.?~5(1(10.S)% t1]:'N'.sJJ;>},] 

1-+. 

9P1Ul0)6-1 .:'::.?-j~,1 ql)icq';']>"Qj ;,;J]oJ _'s:_''-( 0I1% ~: 0 l, l1] 0 LE)«l]/-j_¢_1 :f•i;_h'f r'+~ ~ $'.}L}. "il'>l .'i:'-ti(ll4) 

_g. ~j_~"::~ !;-:'._-~·(10~~).5~1f-Ei Ail 2 LED A-li.~(106)_~_ :;J~:1~ 0 1 .tL~-~] ~.-0}5:.~- Ail 2 t-?l ~~~7.](110)~- 1=1lt~_,,;J5q-,,~l::1 ] 

-- 11 --

Jesco Lighting Group, LLC -- EX1004 - Page 86 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



-~ JH ~ c~i 10--2019--0108511 

(102) oil ()1 t-1 ½C:B, -"l,' aj_ c:B, ''1 l.f Di 7-i ¥-;;'_-( "Pt arget 2" H :;']_ c>~ .'? %( 102) t'l1 Jc1 7-11 2 LED !7) _'c"( 106) 5" Jd~ 'r 
~ 7-11 2 ,);':71 :">'il7.J ( 1l O) -0~ :": 'iF~ qi[ i.'~ ,-'1_ .'c" -"~ Ailo-1 I c_( <s1 ~ ~: 0 i, ;]J O 1 -"" ) ,,11 kl ()1 :;j <','J-% 7"-1i- ~1 'r '\l 

[0025] <s1~ ~- 0 L 7-1] 0 1 5'.%(1H)2: <i] 1 1-FM 'i <ii 2 1-F].s:'. \4_7<;s-~4-,_- '2"'i% 'r~% 4' ;,Jc+. 711 l :_,l-r~J 1i-'?l. 
7.)1 l *71 .:'::?~ 5(1( 10.S )~ 7-i] 1 LED il] !U 104) ,,11 :~} "Hf -I,'-B'-iS}':;:-"\- :ip.:J :t+:sl-,~. "i] 2 ~7] -'::9P1 ( 110)-c::- 7-ll 2 

LED 1]]_0c'(l06)<>l] :;ci_'-'l.,fr -P-·iJ'·i}~ ;;,H} -~-7]5}•:;:-"l- u]''N'.,JJ;>}2fli:l-. 7.)1 2 -'c)-r.ij %-';'.}, 7-i] l *7] .:'::?~5(1(10.S)~ 

:,!] 1 LED ;.l]~ (104 )oJ] ~-i ,>j-;:: :g-i:"f"i5"} t: ~1-;:: ~,J "i5"f_1i:_.,"~- 11J w1l rs}.£)_,__,_ Aj] 2 1'V I c'::$-j .:=.:] ( 110)t:- 711 2 LED k]]~ 

[00'.,6] 

[0027] 7-i] 1 ~J EB 'i Ji',] 7-1] 2 ,';},A_,; i;>'Pj ;:,}cq.~ 'lHf{-; T.,:-1 s-}-c::- ';l oJ] % ~rs-} 0 1, 7-1] c,] _12_ t-( 114)-fi_- ;;'ci_ ~1 S'. t ( 102)-if 

·~?%-0}<)1 -E-it ~i(j-g- ~:g.7}J-]:B-~--~-/)'il xn 2 LED )71~-(106)~- t£~j§}Al7l7] ~~-~:~ -b_;_~ :;J~:!~~- ;(11:p-O}S:..~- -~?~iii 
~;, ',:Jc:-;. 0<il~ -1-◊L 7-1]'>1 Y~-(114).g. Ail 1 LED ;.l]~(l04)oJ]k] ~.1;:j5~'{-i LED21 "Jx} 11].nI."i5"f(,j xl] 2 LED <1]~ 

( 106)~1 /q tl--~ :0l-t! LED~~ ~~ .0-1 ~7~011 7! ~-:~1-()=1 ::;J ~ s:_ ~~( 102;011 ;½-~ ~~ ~- 7! ~: /~l~ -~- ~" 7 }-Al ~ ~? 5U 1-+. 

'-'ll~ -~ 0 -i, Ail'-'i y_,.~(114){! Ai] l LED A~]~(l04)oJ1Al ~.1;:j:1-HJ LED2j ';.;-"f ,i1,,1"ii1-C~ Ail 2 LED \il~(lO('.)oll'i 

[0028] 

:§'Hl_ LED 0~ 6] 0~ %- 7 H1 7J2:Js]-~J ;;'ci_'"i 5'_-¥,-(102)<>1] ½C:B,SH' 7]2 ~:0:.-~- 7,}s-,]{l "[' ;i}Sf(c'JJ1§- % 0 j •;:+ 

~ ~1 ''f' 5JAl. ~¥ c,Jjojl 1j 711°1 5'.%(1H)2: 711 1 LED "1..'c"(l04),'J]·"l :§'}fl_ LEDQ1 '"2'''11 tiJ,i1"ii]-cc] 

7.)1 2 LED (l06)oi]-'-i ''N'.sJJ;>]--'j'J LED"l ')} 0~ ~t?)•=·l1 7]~i3}cc] ,~1 2~ .'i'.l_:!:(102H1 :Sq-c::- 7]'ii' .,:-1~* fi-7]"\')-

~ ;i} c}( ol]-1§- ~:C•L cl%,'-- {}-:,] % T ;,Jc}). 

0 1 -"'-t-(ll4)-2_-, :;:J_z~ -12%(102)t'l1 -"~tB ½'"i.5]-;_- :;J":cj 6~ ~-'?~- .:.~J: 1-J',]:,,_ :;Jc:cj Y%(102H ''lt] ½'"isHc 

:;J":cj 6~ L~n-]7-1 ¥1_-(''Ptargetl"H ;;'ci_'"i 5'_%(102)<>l]A1 7-1] 1 LED ,sJl.'c"(lQ,t)s" J,_~ ,'r' '\l_s=-~- <ii 1 ,;;':71 .:'::-'fl'-i 

( l O,S) °-] -"~ ?-1 ~,1 ~ i:l 's'1 _E _¢_1 7-i] oj .'s:''- ( ci] -1§- ~: 0 1 . ~] 0 j r~ ) ,,11 'l c~ i-1. 'i'f,~ ? * -sr T •;;)_ c+, 

[0029] 7-1] l ,:;J-s!j_c;,--'f-E1 Ail 2 -'c;-E-11-~ c,t[7j8"}i:'f1= 'il 2,H 'i';',["8"]-,t- :;~c➔ I -§'a-"8"]oj_ 7-]j◊j _1;-1_~-(114).g. :,Jl 2 -if7l .:'::.\'~7.] 

UlO)oJ]-"1"1 ;-:l-'/Pl ~-Ht \:l ~ :t:_j_I-jiJl-1:: =;~_0:._c;, 1:i~~} :;~<>ll -§';:]·"i5")c'1 xl] 11171 c'::'i'J.:=.:](108)-~- 11Jw1lrs}J.J 

~ 7' 5:Jr+. t<il 1§- -~<-'J' 7-1] c">j y_,.~-( 11,J ),.0 7-il 1 1171 .:':0/-j ,o;] (108 )-1§- ,q %l;:}:<li\f Ctj ~l "'1 ''I ';c_[ "'j y_~( 102) sL-''/ 
Ei 7-il l LED A~l ~ ( 104) ~ _t_-~- Z=:_=_- ::~ -~- ~}7-l 0}5::.-~- ;~Jr+. ('; 1 ?:1 -~1- 1r-,,~~1 .2..i~~' fl- 71 -~-~17-) ( 108 ~~ 110) t::' ~I-~ 

~- 0 L Al 1 LED ,sJl.'c"( rnn ~ ]jl :~.J.j t1.J.l 'l1',c i:!J '\l 0 1 ,,1 '2 -fr- f[_j~L<j r)__~ _r;c_ qJ ~~ _<)_~ 9 1 ½'1 :;j ff-"~ 1 "~% '?}:§'} 

[0030] 

[003 l] 

'?~5~"8"]£.,:c;- {.l;H'i 011] 1 oi].J.]c<j';'l ;:,j_;;~~ qE}1..Jls:::: ;fi\cjs::_ojc:j_ S::.J]'f! b}.9t 7,Jo], ;:,1_i;~(200)-c =~,i'~ :L~­

(20'.n. ,11] 1 LED ,iJ~(204), 7-1] 2 LED 111~(206) Ai] 1 fi':;1 .:'::.\'~7.](208) ~ ;cll 2 11-1] c'::'fj:=.:](210)( 0 ]~- .:':.Si 

);1-):c_c ;:;~-"7.'2.X .l-]2j2° Y_,.~(212)1~ 7.jc'J~), 7-1] 01 Y-1H214), ';c_l"'j ::i:-.:'c(2lfi). tl}<;]~c': ,':'fj,;1(220), 

il c~ zl~ ( 222), ~ 1H }1~ "'1 Ei( 226 ~i} 2:~B )-~ ?L @-~}r:+. ;z-11 (~ s_~-L~14 ),_~~- s:. 1 2~ Aili:~ _y_-~( 114) ~~ ~I ~A .:~~ 0. 

(222)-c::- 7-i] 1 ~7] -'::9P1(2os).q ?H°~-'i 7cH./-'i'{c:+. 1:i::-,;,1, 7iH ~i:l's'l!U222)-c ec1] 2 *71 .:7::.?Pl(210)2-} zJ 

~-~~ ~~}~Jr:+, -~ 29-l 0 /l<>1l"1~) ~} 0 !~J.- ~r:i:J-9i LED ¥1:t~_s+ ( 0 i!~~- -~~<>i. xll 1 LED ;,-1!-~-(~~04)~~- W,,~t};,J 
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[0032] 

[0033] 

-~ JH ~ c~i 10--2019--0108511 

,JI '.1 LED j,i).§_(206)-"~ c:j ~ .<:>] LEDcJj s']"t1] .ff_,;,]¥1_ 11}£} {£''I. Ail 2 LED ',l.§_(206J'c. :xJ] 1 LED ,1).§_(204) 

_l;J_t:.~ 3ff': =;:i"~-fr- '1-§~r:]. ~'f ,>Jjc,]]Jl Al 2 LED <i]!c"(206H' ,ii l LED J]).'c"(204)_l;l_r-+ ~<;}-fr % 

Ei _5:1__ ~(2~·H))-f_- f- 7q sJ12-1 ~~(222 )vl! /,1-◊-1 ~l ~JOi) 7 I :1:.0l-(~ ~ ~ _y_-~(202) i~~l{ Fl ~-~-t_: ~i-fr-~~- ~ ::if~- --~t S:J. 

r:+. Ai] 1 ~ 1] :':'/-j .5:I C10f3) 7 ! 1"] it/j ,;;!s:1 .:iI Ail 2 ~ 71 ,':'/-] .>;I (210 )7j ~-'8 :o-}.£] 'E. -1!-'t-. ~l ff Y l~ Ej _51_~(23 

1~], 711 1 -;;'_-71 -'::-~']\1(208)7~ :%)';]:,;,;-:ij:,, 711 2 1.-71 -'::-'?l-'-!(210)7~ til :§'}-5]-;_- 1-'t-. =;111 _,=,:iqq S'.%(2.:30) 

-f:.- f}-:,1 c:~2]'i'l!U222)'=·11J1°-] 1-l~•>ll t1],•jj.s-}0] 7.)1 l ,!;L1] :'::.'.2j."](208)'=·11Ji°-1 ~}-¥/-½ -'i'=1l~ ~ 

(230j"2- ~'-I <;l] i?l':i~ (222)cJ]-"] 21 =}~ ';JcJ] 11] ,~]?i]coj :1]] 1 117j .::':: '1-1.:=.:] (208j '3'i ;;(JI '.! -){ ,] .::':: '!-] :=.:1 ( 210 )cJ] Jc] 2] :~1 

ft-~ 4--~ fJ "1' S'J t:] . ~ 4- 0 l] 0 11 <j, ;c[-f/- _ls'_ q E-1 SI_ ~:(230 )"2- ;;(j] 1 117 I .::':: '1-I .:=.:](208j 0 ll Ji-9-] ~-]fi-7} :,l] 1 -if 7! 

:_'-_: ~r-l }~ l r.li ~~ ~ ?=lt ~ l ('; f-t~I £I: t_: !f-i vll ;Jc~ ~- -~I J.'I -~ ;½-~ ~-- --~t S:1 r+ . ~-1 Jf ofl ~l Al , ~i -fr- s:_ l~ Ei 31-~ 

(2~"50)-11-=~-- ,:~ll :~ -IT:-7! .!::.-~-17'lt210)vl!/,i-0-l ~lfr·7} ~~11 :~ {{:71 -~-~1-7-1(:~10)~1 t.!i~l- c.j ()1-211 £I:-t: -=I -~-loll 5:1. 

A]~ ( ol]-l:i -~,'i. :1j i~ C?OO )9]--"i -"i--13 7} -'c)-jt 3j--§ i'..i~ }f Ei) 'T'C:-l ~ 7' ;J r:f_ ol] ~ ~°1. _i;'.,<j Y'~-C1:3Eih0 % 
-~t}tl- LED-◊-l .:~t~-f.91 _.g~Al-~ .:~:--~lo}.::v_ LED-◊~ 1:~-foll 71-:f.:.o-~~ -~--.g~ ~l~-2~ _frJ,1-~- ½~~~ ~? 5:J.r:+. °11-~- -~t1i. 

-~- -t·t14. -Er~ 1). -o-} 0 11H(HBj (_1{~":'.~vl]J•l.:!-1 _-J_?_:t~~·(•-41-~- ~-()-1, -E-c~ 1). T~ 7~.~} 7~.t~1 :E1t!(DI~L) ~JrJ~ollA1.<2l :~i 
;-:lc,']-(c~l-l:i- -1-◊J. ~i:.] ()j-;:: 'i';•[?i)S::: :;~ 0 11 -§'iJ?i]c,j. _i;~zj _lL~(2](jj"2- :c]l 2 LED Al~(206)''1 LED(206t'i-· 

206B)-~- ~/j:~-AlY]-t: ::;J~01l r.li-§-o-}t_: -~·lt ~~-◊-l ILAl~- ;½·~tl- -:f-

[0034] -':'7~':j_,,_i;c" _t=E',c rW~J-<'5', -~~ Y%(236)-f: t:p~s,--t: .:<}f,'-+~ LfEf-,ft:- ;{~ 'i c]]o]q,,1] iH¾t}ccj _§l5"(200; 

9~ 1{1 ~ 72% 0} 0 .1 1f -~ 72'-'il/.•l -~~-?-- ciJ ~::TI!?..-~- ~t1~-8~S~--~- 4._;:~-S- .:tr-: ~t:~. ~J-◊~Q~ 7<l-9-t;-l1 §~_5':_(20())Q~ 1f 

-~ y <;!Jc}. ol]½ ~o]. 

fr:-;-~)-,:,]] tt}i:} 7] ~ ,;-1 ~ * 

;~jt;-11 :~J---~~l--¥J. LED9l 1=11_11.!~0lCi LEDQ~ ~-f- ::iS11:1~ ~~1=11, ~:fr~J ::iSi-?-}, EE-t~ i7J~- ~-'fr--~- ~-t::_: LED~- ~-:-S?-1-~·01 

u:\I 1 hi'. ~ :e:r_ -~ 7i}:-;, , l 'fl "r- 'VA . 

[0037] 
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[0039] 

[0045] 

-~ JH ~ c~i 10--2019--0108511 

-~C"i i~Z:1 _5:1_·ft(2~)6)-11-=~-- 7--11 l LED J.~1~(204).9-l 1rS=_-~- ;g~~Al7l71 -~1011 7--11] rjt{~~ P1NM ~-}_Q__◊-l -1ff-El A.}t;l~-~- {l-

5_-:_Al~=L~~--~: -~q r.:~ DJ 71 T:% ~tr~ 0J1 ·?£ ~t ~ r-+. -f;-Al-G-} 1~l, _5':_,,~q !i:1.%( 236)--2:· Ail l LED J.-ilY:: (204).9~ :}~ S~--~ %7~A1 

7171 ':'1t-11 All 'JJ"~ PWM <-L<'>~ 0~ WF1 ,) 0 l~% ¾7~l-]'~J<'5'l,,ij .i-:14°],hJ 7l~(brightemng function)% 

~ ~ "i] L}. O]_L_:_ 11-,,11 L}. 'i :z;~ _i;,_ ~:(236)-,": P\VM <;IH<l ( 2.32)·=·11 "i] 1 'lH~ PWM ,¢-1 ~ * '1 2']~ ~ 5'.l L}. 

7~l-]7°]7] :;'jt] 7-1] 2 'JJi'~ PWM ~:e;;_c') ~r;E~ l,}o]-~% ¾7H5~j_<'J_i;'0j _1-:Jc:}o],Jt.J 7]-'cf--fr- "'~'/\HJ-,,,, ;i}L~- oJ_L_ 

;c! -j'-c'J]L) , i";" z] .1i'. ~-( 236 J -f: PWM c;ikJ ( 2:32 )t0ll ,➔ I 2 cg i'~ PWM ~].:¢~ ~ ½ '"1 ~l c;-

~ _<';':___?_:_ A~~j-~} ~::: ~J r:f, ~1-~- ~-()-1, .5~~ !;-=_-~-(2.36j.,g- J~-ii- :~l ~:!~ 011 7] ~f: 0}<;1 ~il 3 r~ 2r~ PWM <} t~.011 t-11 ~l- 7T E] 

A.} 0 l t=t-~- ~ ~ ~i c::T::- ~)cl. ~1-~- -~-t>-1) -~-z; S:'._-~~C~36)_g. LED( 206}3)9-l ~q -~ -~- :*:;:::_Al ::1·171 ¥! f:] xn ~1 ~ i~ PWM 

11~9-l -TT-El Al-'-')I ~-E- ;g~~;.J {1 -2..i~ ->'.! c~ T{_] 7!-~j;_-1- ~t ?ig •~J ::T~ 0. r:+. -?r-A.}o-~ ~-llL ~_?;~ _s:r_-~(2:36) ~-- LED(206B) .9-1 

~fs:: ~- -~· 7 1-/,1 ~l 71 -~H Oll ,:;~11 3 r~ i!~ P\,r:Yl 1J.fi_.9-1 fr-t=i Al-t')I ~-a- ~-7}A1 {1 -2..i~ ->'.! ~ 2}c)J Fl 1-J 7 l-~j;_-1- 7: ?ig~- ::T~ 0. 
r-+. 6 1-~~-- ;g .9--::,Jl 1-}, ~--~~ 5:1.%( 2.36)--2:· PWM q:lJ ~ (232) 0 fl 711 3 i-;~ ?~ PWM --~:i_-~- ½~~ -~ c:T fr-+. 

( 
1!PWM2 1

' )-~ 

PWM <}:;f_½ )(~~it} ~ ;J,ct. 0 }?.ijonl.i ~=71-~- 1Jq1~q-c- 1~}9-} 7J 0 1. PWM '-d.?}(232)-,~-- ~-Zl ~--1t(2.36)()l1 .S18ij ~1-
~~~fl 7!1 2 q~~i PWM ~L~-!~1 +r-1:q A} 0 1·~·•=·1l r~%O}-C-( 0 l1* -1~:c,i, %<i].o}_-i~. uH-~;)}~ %) frl;'_ Tf''tq -'1- 0 1~--g- Y 
£ ~~- 711 2 PWM <} t~-~ ,1~ ,,;~ fJ ~f: JJ Lf 

(!IPWM:3 1
')~- -~-i~J~,~~1.Q..sJ_ -"JJ/<J~_- ::T~ 5:J.1--+. n!I-~ -~i:~) PWM ·;jl~l(2~i:~)-f- ~~ sL-~(:~02)01lA1t~ _:-~l~ltiJ-~- -~-

~it] :~11 3 PWM {:!.:◊=--~- )~Aj·S- ~~ . ()~.?~Oil ,(i ;_:-~ 7 }~- --~ [_~21~1~=_:: __ 1jl-9} 7.-J,:::1 PWM <Z!l 232)--2:· -~1q 5:1.%(2.3 

6)t!ll Q~t-] ½t:l~~l 711 3 r.g,:g PWM ~J_::~t-◊~ +!~E~ A~· 0 l~·t!ll r+!-£-0}~_=_=-(611-~- fi◊i, i-<tJ·1.=s1-_-n_, 11~-~~-1.=sf-~=_:: __ -!()~) -f;-f:L -~~1~-E1 

A} 0 ]-i:-{f ~_r;:_~ 7-1] 3 PWM ~I.-t.* ~~/;J~ ~ S;Jc}. 

(210)-~- t}8}1] 'I-it] 7-1] 2 1171 c:':$,j7,l(210)''1 7-]jo] :'-s_:_.'::.( 0 11~ ~o<;j. ;c]lc]_Ec)Oll {-'<'i- ,1;U;:_-~ ·t~H'l "?0 'll 
cl-. .'::. 2-] CI 1:1] _1;-1_ ~-( 2]4 )_g. ;,Jl '.! PWM ~l :q_ ''1 8-}~t 0 117'] -'2;"';'~ 7-1] 2 117 I c:':: '1-I ;,;] (210 )-~- 111 ~c ',:l t} '-I c-'l 7 l Ti ti! ;cJl 

2 !\':71 :'>~J.5:lrno)."l A➔i';J .'c,t=.(611~ ·~''i 111,,J~)oJl ~:1-'l /;'ls:_~ ½icc1~ 1' 5:lr+. 

~l 'r '\).,}. <s]~ ~;0 l, cqc]ttj 5'.·lH2:3;J)2: Aj] :3 PWM ~L,;, .. 0~ 1-~ ,,11;(1 °,ii-'(} e] 0 jJI,~:'--: :':';'1.7.1(220)~ 

J;>}s} 1] '.2j tB 1:.1}c] ll)]::': :'~?Pl (220) c~ 7-1] c,] .'c: 1:( ol]* ~ 0-1, 711 o]t• )ol] ?% ,¢-1 ~ * u 'T S;)c}. ~c:_ ,q.o] n; 
_'S:'_t-(2:34)-2:- "i] 3 PWM ,¢-l~Qj t}7cJ- •>ll.Al %'i'l· cJ}oJs;~:", ::':9P1(220)* 0] J;>},l:";71 ?i•>! 1:.1} 0]!11]::': ~::?~:'t] 

U20).9] 7-1j<>] :'-s_:_.'::_(c,11~ -1-,0.j 111°J~)oJ] ·{-'[ ,1;U;:_-~ ·~ 2·Hfr "1' 5:Jc+. 
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PWM ~J.t:_-01 1hs' of:1-l '"+f '}i 1ll l P\V[V] <,Js,_.9] 

%<202)t0ll "');';~ fF~s1t' :;J":cj 0~ ~¥-~- s-~},l'fl c;-

-~ JH ~ c~i 10--2019--0108511 

<'il7-l <'l~loll 7-il 1 ft:71 :":'/]7'iU08JoJ]l,j ~~ Y 

·~ Y oil ,,11-,1, '=ci:q-c,11-,.-1 _'i:'_ ~-(234 )-f: ~ -fl 'i'c11Pl oli 

_r::__2-]op,J si_~-(234)_g_ ;,Jl 1 LED ;_J]~(204)ol]-"l9] ;J*-"-1 ~-1~~ 0 j ;cl_* •j;,J]7]1;Jc:-j \ct i,fj ;cJ] l -]{,] c::':::?l);IUD8) 

-9] c::':::?i ';,! 'lil_?H}~{g- r'-"'Jf,](ij -"ll 1 fi'_:7] .::'::$-l:\](208j 0 lH-"] AF~--;:; i~ 7\AH1 + S;l_I-}, ~~ c~] 0 llJi, _r::__2-] 0 1 

,,j _i;;_f,(2:34)-?- 7-i] 1 LED i-f~Cm4H]"'1"1 ~~ 0] ~l"'l <l)11J-;;;l_l;l_rl 31-it n:]l ,ll l -:f-1] ,':c/-]'<1(2ml)-"~ :': 0/-J 7~ ~ 

?~ zl~ ~ -']'-'i;3]<,j ,11 l ~ 7 I C; 'iH (208 ).91 AH-l--i't {L;-,A] 'fi 7' 5Jr:f_ 

[0047] '=c4c-l Pi ,'?%(2:34 )-f': /4il 1 ,W: 7] :'-:'?Pl (210) 0~ Al 0 j _':_c_'=c( t'JI ~- ~-0-1, ?ii ,:,j !c" )c']i 7'-%~ '.]:,;;_-~ ½ 2~ 3}c0I, 711 2 

[0048] 

[0049] 

PWM ,!;l:t'_Sl-] oJ]7-] 0]-1- * ;cJl 2 PWM ;l:t'_Sl-] f-?f.S-}~ .c,J]7] 0]-';(-J,,J] -"i] 2 f.L7l ~::~~:'t](21Q),,J],i ;f 2'] S'-

ti-(202)"1] <:fo~ :sq~ --;ci2j:~1 ~Pi'* s-~l,]Z::l '1'- xl_-c}, 'i'H- 0
1]·=-Jl,i, _":_,s}cln; _1;='_{~(2.34j-?.:: ;f# 'i'cHP<l 

0 1] 7]~'i',}Ct] 7-1] 2 LED k]]~(206){g- --~;,c',:jt}'i',}7] S/-],~J ~-}l-_ ;Ji?~it 7'1h',-'-'i',}7] '/-l3H, -"1] 2 fi'_:7] L?--]:Z;(210)~ [1%· 

-o}t)i ~i~":'.~ S:'._-~-(~~02)-~_lf-El.9-l --61.'it :~l~~.9-l ~~~ :;:::_.-~1---~1~ ~: 1V.c+. 0 i!-~i tt(1i. ~~-t· 0 1U-J s~_-'~k(2.34j_g_ ::\n 2 

-~C"i -~- ~+ 0 1 Hi _2_-~(2,'34) ~-- 7-il 2 LED ).-7!-~(206)~1A1 ~~ ~-~--◊-l ~i ~~ 0 1 11-n- '-iJ -~-1-+ {f n:11 ::~11 2 ~- 71 :~_:!?-i ::~l 

( 210) c)i c: -'II :';J ~ 2~ T{i _Fc' ~ -=r- %'· t} cc] ,➔ I 2 W,-71 :'-: 'ii _7.1 ( 2 lO) c•J] Aj ''l ,q ~--fr- % 7 } Jjj 'r xi,+ , ~ 1T ,,i]c,J] "'L c_ 

_g. ~ 1.2-l Al ~-r,,;J ( 100) T~ -~ 2.9-1 -~_?__(200 )-9i i~~ rlloll A1 °! -o-}tj] /j_ ~ ~1 cl. ~ 3.9-l :~ ~--( 0 11 ~- -~i 0 i. ·.:t~g1 )_g. J.J 

zl:-a '-fEl·l~/_:i:i_, 5:=- :3-"~ ¾;§,(~I~ -~''i 1?])-8-- ~~ _s:i_~cm2)vl1"'1"i ~-~ ~'ich:302:, ~l"'l -1,:1-~(202)'-'l1 .9M 

;½"'l 0tl ~-~ :;i'/-H:304), LED(206A)ol]!<l 9) ½"1 :;-ifr-(:30ti), LEDCm6BJol] ''1-"l ;½"'1 , U.~ :x➔l l LED ',I~ 
(20,t)c•J]A]"l ½'"i --;ci_f/(:310)~ +rli;i!r:+. 

~-i'.!j 

71 'i'l ~} 

-%?}:§}Al 7-1-t::_: Al 1~: <;@-0~ JJ 7-% s~_l-.·1 ~r-+. ~+Al o11;-.·1 -0~ ]_;_f-~-~ !L~-, 5C. 4-2-.- s~- 1 s-?l Al 1~: <;@( 100) 1~1 s~- 2 s-?➔ .t"l ~-

(200) Sl-] "Pr•>ll "i c] .s-}oJ] 11 i::.s1-'i'1 c}. s_:_ 4c-1 <;J ~'c.'( oJl* ~ 01 _ '1'-Iffr,':': ,J :;h~ LJ+}1-1-l ,1 , _,,:__ 4 Sl-] "{~~( -:~l* 
)-f2_- :~~r_:~l _T_-Jf(202Jtjli-~.9~ -tlr!~l ::~J<?J-(402), ::~~-r_:~l -~--~-(202)tjl -~1,)ij -tl~~~fl -ti~~l ::~1-ff-(404), 

LED( 

[005J] 5:=- ,J9i ~l'-'l1xl, ,,,l::d-(440)'-'l]"'L iL,'J Y-'~(2:36){! -"il 1 LED ,1j~(204)-l:i :~H:J~?ihc: ~(''DRL"i~ IU])sL-''/ F] 7-i] 

2 LED l]I_Fc'(206)i0 ~-%'-'-l'1F_- ~("HB + LB")<',i;'. \'17<:~r]. ::I_,q1-~, ,ii 1 LED ,]j,1=,(204)-~- 4AI ]jP~H;Jt1Al'l1 

-t~ ·nl<1°fl, PWM q:lJ::2_(232)-E- PWM ~~2--~- >~--~t}ct1 _:,{I 1 LED ,{-l_f~~-(204) 1~1 :~11 2 LED J.ll~J206) S:1.-~r:.-~ :%J---~~}A1 

roos21 _11, 'i"'l ~-"l-'t! 11]-"} 7cl''I, ,11 1 -:f-1] :':~l-5:l(2m3)t.: :;-_iicc1 _,;;_~(202),'ll -"l'°ll -i§'-B's-ft ~l"i.91 il-'?-~ ::;-.{t?SJ-

0 ~ 7-il 1 LED ,sJl 5( 20-t) 0 1] '61--,:;- 51 t' :;Jfi W _r:,c_;_- ~ '1 % Al ~ sJ- ,'r' 'V, t:} . fH-tHl, A 1 7,t( 442) ~'1] . :j_ \'He ~ c:B, 

[0053] s_:_ 5~ --i",- 7B,A1 ol] n:j-,:}, s_:_ 1 "i c,Jl;,pq ~'1 <-] :'~ '{~ ,:,]l Sl-] 0,1 y <;!]~ 'T $'.}-'.::::- 7! ~oJ] t,1-''ifiS}-'.::::- -~ -fr s_:_o] L}, r;J:7,] 01; 

; l-"-1 14;<; _o:___'i'c _ _'i:_ c--,_g_ 5:. 1-"] ; ] .::':: FJ. (1()0 Pl 5:. 2-"] s'J_'i'c(200 )''1 "~ i'~- 0
11q cMoil ~ r:f't[c+, __::i i:'fL+, O~i,:M 

~,~:sq~ 7]~_g_ :;F-1 :Lti-(102), -"1! 1 LED ,1J_1c(104j_ ;,Jl 2 LED '1]~(106), :1]1 l -if7i .::'::S/-]:\](108) 1:::J 7-1] 2 
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[0055] 

[0057] 

-~ JH ~ c~i 10--2019--0108511 

-01,,[I ~-~~n::c. ;,Jl 1 l~i{'j PWM <-1.!i(60('.), .J]] l ~7] :-'":'i1J<j(208)~ %.l,:JJ_j-"ii}71 'i]-tli P\Vlv] ,;,j)~}(2:{?)ol1 

-"~"i ;1i:'1-"'H'.: '"1] 1 PWM .JJ.f,:_(608) '"il 2 ~7j :':'i'l-~l(2l())<'Jli].9] ~-l_-fi-(tjlD). ,11 1 !\':7] :-'",'/]7i(;?08Jol]'·i-0 l ~l 

(50.S). All l #-71 ~:::.-?~ ~l (20.S ){)ll .?,.7 _9~ :;~ -il7l- .:~J fr ~J ?11 :5:l {f ~"f:~L}O}:-zl i:J"C t:}j_~ {~ ;~ ;)}~ ~ ( 508 Q_l 1'no '1 )~l % 
\J-s}0L P\VM <;_lj -2:- -"11 1 *7] ':'j'j 5:](208)* 1}91 -f.c,]] ';lJ:-l,riS}-c zJ-4°-1 ;_]-o]-tfn}c} ii+r~ 

PWM q1:_':'!C?:32h0 Al::d-U'.42)"1] '"1] 2 LED A~]~(206)~ tll%.J,j:1-}Al;;Jr:f(:)10). of!~ ;:1°1. PWM •zil:::-1(2:02)-,':'_- ;,]:-;1 

(frl2)c•J] ,,]]7.i-~ ?("t' ,iJ 2 PWM J:1_(6(),j)~- /Jl'jf}t:}_ 0 1 ,,ij,0l]r1, PWM <;_i] -2-, PWM <;_il 2:32) 0 ] Ail 

1 +?_-71 -~.:.-$17.l(208)i1.- t1l-~JAj·t1--?£ rrH \JJ~-o-~ 2E- :1~;i-5~ ~,l-t;>ll 711.:.t}ccj. Ail l #.-71 1~:~~1}~1(208)-~- :~J-Aj~l-G-}-t~ ::~1 

A "i] 2 f.':-71 ~::.?~5(1(210)% tiJ''N'.'1:!l"}iS}-c ?1 "]-c].¢.1 r~%,s}~ ;,1-z] 7-]'d··fr 1i1J~ y °VC:t. 

[0058] <,j::;J(644) 0 11. FWM 'l"!l::;:l('.2:32)-2:- xl] 1 LED ,iJ__Ec(204)-~ ~.l;J1;-A]-tl:.i_;_ -"ii 2 LED J.]]~('.206)~ tl]~.l;J1;-_;,]c1]t: -"ii 2 

,:;J-s!J_c;cl\1--E7. Ail 1 LED k]]~(204){g- ti]f-H:j:§}J]:7L,L ;cJl 2 LED .<1]__Ec(206)~ f-r.l;J:§}J]:71-c ;cJl 1 .X.J-s!J_c;c \1:[7Ji;}?-H::c 

[0059] 

[0060] 

[0061] 

"-It: ,11 2 ',}F~loJ1x] .li] 1 "?}s]]iL \'17Ai,}i:'_: :.:;u;i '!;-7.]i;}r:+(:)14). ofl~ -~<;j, PWM 

Al 2 .Jd-FP:oJJ 'i <i] l .l}fli";' 1;11;J8H: 1l-fr J:..;]{1:c--l-. ,]7,J(E,4(3)c']i. PWM cf,]~(232)-f: Al l LED (204)-~- '.~ 

..,stf8J-_·,;_ .J11 2 LED "'115(206)~ tlJ'~AatfilH: .J11 2 '>}qJ"i;"YEl Al 1 LED 1115c204)i0 tJrn.l,asl:l81-_,1_ Al 2 LED "'11 

!U206)% -?"d.J;J:!l"]-"i\}-c "i] l '>;-Flj.s'. ';-9 ?!"2\}•"9(516), c] ;<]2~-1::::- <-H}(64.SH1 502.,;'_ 1;'i*'i'{c:f_ 

.9-l -¥-~--g- -~+t}0}5?_)f{- --{/;]~{ All 2 °n.0-1 sq_~~(700)~ £},J~l- lH\1£ 0 Jc+. -~--~1~111}.9+ ~~~- 0 L sq_~~(700)~ :~l~:!~ 

_,;:i_~(702). ,111 LED J.7)~(?(}j), '"1] 2 LED ,,1~uoc:, .li] 1 ~1] ,':'f].>;1(70B) 'M .J]] 2 ~7] -':'i1J<j(?10)( 0 ]% 

Al ~ ?~ TdY:~ ( 722)) 1~1 1H :,J:~J-.'I E:1 (726 ~~ 200 )-~- ±~}-()~Di' 0 r~_::_: §~-~: (200 ).9~ ~ £ \'_1_~- 9-} -TT-/.~--s- ~1-: 
Lt·, .91.5':.( 7()() )1_::_: {} ::(·] ~Q 2~ '-;:-:1_~_(724 )-~- ~1 ¥_ i~t!·T:+. 

LED ,,l~U06)~ %.l;:l:1-}Al:71-t:) -'r ?11-"1 7]-~,<;] 5:Jr+. o-irn ;:1°1 . .J]] l LED J7)~(7(),j)9+ tJlii!?i]-c,j ;,Jl 2 LED ;,) 

~(706)-"~ i::j fl- 3.71-"~ LEDoll .9],oll ±l:.'Hl tl}9+ 0;2-<)l, .li] 2 LED ;,)~("106)t: '"il 1 LED ;,)~(?();J)l;l_l",L ~:t-E- ~ 

O 2 r.=-____ --~--' ,-'--· 

ify- ! ~i-il _12_ Ll E-1 -~--~~( 730 )-~"_- {}:-zl ~ 2~ ;1}_~-=-:_(722)(•11 J~l 9-l ~i ~-~ J±.Al ( (~l* -~· 0 1, Bl c=~l ~E~ _:_~ ~ i:}ft- A} 

-§-s}0 j 711 l *7] ='~?Pl (708)o]] .,,i :~1 ;f #% {! 1l ~ 'T' -Ve:+. % '1-"i\} 111. 01-i fr _1.i.'_ L1 <l 5'1½<7.30 )-2-.- ;,-;-:"'l "Ji 2~ s11 

_Ee (124 )0 11 J,j.9] ~-i 'ii-"1 H.'-1 U-'11-~- ~- 0 -1. ,q <-'~] [.Et: .::':: cJ r:1--H: ;;): ) ~ /+%i;}<.t] -"ii 2 ~ 7! .::':: ?l~I (710 )cl] "191 ;-:1-'/f-
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--n--

ft::~ -~~~-"i-2--§-iC?{ R> [·z -Dd·t [06 3- i;-((~[G) T~ I~ ['~,¼d ( ~<.>?;- ~IJ1;> • -r--t r0 ~:>- -lit% t~- -f5- to [·z -t~ tt-% !toll~ lio 

i'<Ald -':y-]s {}{:t h;'T[,:[io i'<i,\d -':y-]s -it-Ti 'fsl-i, [,{-S'-fu~ '<}(09H)i!:>['Z --Cz:h fid'Lc? ~{-S'-t[l-i h,[o{Y l'; ~{'2-

-[3:i:fyw[ri %(01Lil,d-i,::;: [!'.-# z [fl'.' {-v:v ::=f-{2--t_g:~H~ %(80Ll[,;f-l::;: [!'.-# 1 [fl'.' :,?-(zsnr;lfb I\L\1d 'hlioU0 roOI -:5 [89001 

• t--1lf\{3f-',. ~-(010T) 

/l,-f'i': f:ik,)6 bHt-cifb [(-i(ZO,i.)~i:'i- f,i~ l{, '(SOOI)ki-~ ~,{';- t0-fy[toC'.JOiX=,[.'Y (Hl Z' [t, 'UJOOI)ki-f)C'. 

tdY[tc0 (v00-3[h mn 1 11,- '(vOOU-fhic;: B;{;-i'i h,kltofctlY~ffil" -Re-~ tc:Hn-~-r'l k,lk :zoo1)ttT~ f>'f- h,k 

[lo:zon-~-r'l ~Tc;: :b'-( 'f,-.,f;- 13lr>)~%- b;;Ol cs ',:i:-jr1-bih 1:i---CZ:h J-(fc,,f,- 'b~ ~liro)~tli tcOl cs -brl 
s\c t'i'%{Y 2--o-{-~,-=£ roto[t (F-1 iJ[,; ldo;t kCtn)-':;,Y fdk if, ·crH~-1,: -2-cznr~c1i- '2b'b ·;T,5-~{~ 

f} -~[,;I;!;::;: "''c\[o)(OU)[,;f-i,::;: [!'.:~? Ill'.' if, (80L)[,;lt? [i'.i'i L lk '(:-J0l)31h GTI;;: [li· '(tOL):Ci[k (HI 1 lb· 

'(Z01)f~;t-·ri l=2·~;~ .::;y-.~-lL ~~s~fbf=i- ll<>[2--t~· "{-it1~T-_- ·tJt:5i?-i[1/ ll.:1{-2-lo ~Ylt•:•1~0df1i t-,i(OOL)-2."t§' b:~L -=::-t ~ (OOZ)-2." 

tz: toZ -c5: '(001)ljl, 0.:;:-[·t [sci ::1; -~'01 -c5: '2-c5tic:'-\c~ ro[Ylr> ·t1fr,-t1f1 *-s~f> Z [[;- le,~\::;:[, ~[,.-c[v-[.':i:t<5 

¾¾0 r'-i bJc\~ ~2-% [l,,jy~-~\ b;;;.: ;c.:qfr a,n Z lt" -ro~=i[[y (Hl 1 [tl'.' ktu [t,_,~[L bf,+, hi2- rddL it- JOI "i [L900] 

- i·::1 rt :~· ~ ty: ~~ ·~-c o~;6J r=o l'L ii~ lY :-~--l~ -z.­

[1-i rok-lY ~: -;:l"-1'?~vwln ~(OlL)l,:f6:::; [, t'f Z lk b,tL i~i"--tc;>:[<,-ft 13([mL)[,_k,c:,' li'.l'f l lk toi"-'f[L [lo:('.!: 

-3-t(-(k ~(GTL)!~liO L1~1Vid 'h-ll0 lto [06 :S ·+_1~--f:- -t~3--[,_::b-·{~ts ~-:~~--& to-i½i{: B-lv:S [r>S :S" -~lo 1

ki{~ll~-§­

~~: ~-['?{~i'~lln ~(Oll)[?f::,::;: v:i& z [fl'.' -II,{c:~ -f[-(f<>ll-rr./Z> L·o ·p,11-111,,)fc-Ti [,;u;1[t {t'.\906)fc]} ~,, 

·'¼ ro k [le• ( i-oL l ~j[l, m:n I [fl'.' [:;-l_:\, -~{ to t-Y lio(ZZL hi[ii kttb kt:!: -';;}(Z£:L) [,:-Ut l~,\1d • {:1 ii [v-&-l ¾(016)-ki- ~" [1 

r::1Li:> it, (Z'06)-l_:\,~; [02~ ::=f-[:, 't,-1[,-, t;_0-•06)-11,~" [5-l\:lt -i'J\9£:L)i'fc'i: 'll-=·(Ov6){z:l, 't-,[l<,[io ro6 -:5 [9900] 

'{:ijj\ 

-bih ~:OL6)i1,Ic;: f_1t1I0 fo[-1t,[t ro(WL)~~-" f."l~ /{, '(806)-hl-T~ tc2~ fo[Yl[o(90L)3!k cr:fl z; lfY ':906)i1,Ic;: 

f."%'· rof11HvOlJ3lh (ffl l lk ':v06HhTc;: fi,f,i'i rof1llo[-1lvl\l,h.e {;-i'i b;;(f'l!J-~-,,;- folk ':Z06)-f!:,Ic;: tc2-~ lo 
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tz: t-0-z "i '<OOl)lf~:c,:.'[y t-c.;1 -:x,- :6'6 :=c,.- ·~--~,,-t,-k t,-,[Yllr, !,:?, ·t-1U\f=1t,, -;c,H-~?v 1 lk rolf~::;:[Y ~Hi,jy-[.c;,:fl; 

¾¥i-i bi1,~ ~,1 -% l[,,[y~~\ t-0-[): =i[[y (Enz lk -ro~=i[[y (En 1 lk -rzfn [lo~IL t,-;{<clo -[-1--{'J ro[YHL it- ::-;6 "i [<;900] 
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• Jl:l [!', {J-(, ¾( 018)-kH)( 
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PCT/US:2021/061419 

From 1he [NTERNATlONAL SEARCHING AUTHORITY 

To: PCT THOMAS, Jim 

P 0. Box 692289 Houston, Texas 77269 USA 
NOTIFICATION OF TRANSMITTAL OF 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF nm INTERNA'IlONAI 
SEARCHING AUTHORITY, OR THE ffECLARATIO 

(PCT Rule 44.1) 

Date of mailing 
24 March 2022 (24.03.2022) (rm /Mc..s,,+1, 

"''J' • 

Applicant's or agent's file reforence 

AGSL0002PCT F'OR J<'URTHER ACTION See paragraphs 1 and 4 below 

International application No. Inte~-~;tio;;_"'. filing date 

PCT /lJ S2021/06 l 419 ruu., """' 01 December 2021 (OL12.2021) 

Applicant 

AGS LIGHTING MANAG.El\UINT, LLC 

The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
F'iling of amendments and statement under Ar'ticle 19: 
The apphcam is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

How? Directly to the International Bureau of \VIPO preferably through ePCT or on paper to, 34 chernin des 
Colombettes 1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70 

F'o1· mor·e detailed instrnctions, see PCT Appl1ca11t's Guide, lmemational Pbase, paragraphs 9 .004 . 9-01 l. 

2. D The applicam is hereby notified that no imernational search repmt will be established and that the declara1ion under 
Ar1icle l 7(2)(a) to that effect and the written opinion of the International Searching Anthori1y are 1ransmitted herewith. 

3. D With regard to any protest against payment of (an) additional fee(s) under Rule ,10.2, the applicant is notified that: 
D the pro1est together with the decision 1hereon has been trnnm1i1ted to the International Bureau together with any 

request to forward the 1exts of both the protest and the decision thereon 10 the designated OHices. 

D no decision has been made yet on the protest: the applicam will be notified as soon as a decision is made. 
4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the 
International Bureau. These comments will be made available to the public after international publication The International 
Bmeau will send a copy of such comments to all designated Ofiices unless an internatwnal preliminary e"amination report has 
been or is to be established. 

Shortly after the expiration of 18 months from the primi1y date, the international application will be published by the [nterna1ional 
Bureau. lf 1he applicant wishes to avoid or pos1pone publica1ion, a notice of wiihdrnwal of the international applica1ion, or of the 
priority claim, must reach the Internatwnal Bureau before the completion of tl1e technical preparations for imernational publication 
(Rules 90bis.l and 90bisJ). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary 
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from 1he priority date 
(in some Offices even later); otherwise, the applicant must, within 20 monihs from the prionty date, perform the prescribed acts for 
entry into the national phase before those designated Offices. [n respect of other designated Offices, the time limit of 30 months (or 
later) will apply even if no demand is filed wiihin 19 months. For details about the applicable time limits, Office by Office, see 
www.wipo.in1/pct/en/texts/time_1imits.htm1 and tl1e PCTApplicanr's Guide, National Chapters. 

Within 22 months from the priority date, the applicant may request that a supplementary international search be carried out by a 
different International Searching Authority, that offers this service (Rule 45bis. l). The procedure for reqnesting supplementary 
international search is described in the PCTApplicant's Guide, 1n1ernational Phase, paragraphs 8.006-8 032. 

Name and mailing address of the JSA/K.R Au1horized officer 
I:nte.~tnational Applic~H~on Division 
Korean Intdkctual Property Office COivITv1ISSION£R 
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea 

Facsimile No. 82-42-481-8578 Telephone No. 82-42-481-5571 

Form PCT/ISA/220 (July 20 J 7) 

N 
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* A1tention 

Copies of the documents cited in the international search report can be searched in the following Korean 
Intellectual Property Office English website for six months(expire date 2022,09,21.i ) from the date of 
mailing of the international search report. 

http://www.kipo.go.kr/en/ => PCT ISA Porlal => PCT Status 

ID : PCT in1ernational application number 

PW : F27iiXR8X) 

[nquiries related to PCT Internallona.l Search Report or Written Opinion prepared by KIPO as an lnternational 
Searching Authority can be answered not only by KIPO but also through [PKC ([ntellectual Properly Korea 
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants. 

Homepage: http://www.ipkcenter.com 

Email: ipkc@ipkcenler.com 

Notes to Form PCT/ISAi220 (July 2014) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Ru] cs 4 3 and 44) 

Applicant's or agent's file reference FOR FURTHER ACTION 
AGSL0002PCT see Form PCT/ISA/220 as well as, 

where applicable, item 5 below. 
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l. Basis of the report 
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0 
.J. 

a. With regard to the language, the international search was carried out on the basis of: 

[Z] the international application in the language in which it was filed. 

b. 

C. 

□ 

□ 

□ 

D a translatwn of the international application into ______________ which is the language of a 
translation furnished for the purposes of international search (Rules l 2.3(a) and 23.l(b)). 

This international search report has been established taking into account 1J1e rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

With regard to any nucleotide and/or amino acid sequem:e disclosed in the international application, see Box No. L 

Certain claims were found unsearchable (see Box No. JI). 
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

lmernational application No. 

PCT/US2021/061419 

Rox No. I Basis of the opinion 

l. With regard to the language, L.1-iis opinion has been established on the basis of: 

2. 

3. 

0 
□ 

□ 

□ 

a. 

the international application in the language in which it was filed. 

a translation of the internationaJ application into _____________ ,vhich is the language of a translation 
furnished for the pw-poses of international search (Rules 12.3(a) and 23. l(b )). 

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to 
this Amhority under Rule 91 (Rule 43( dd(b)J. 

·with regard to any nucleotide andior amino acid sequence disclosed in the international application, t.1-iis opinion has been 
esrnblished on the basis of a sequence listing: 

D forming part of the international apphcation as filed: 

D rn the form of ar1 Annex C/ST.25 text file. 

D on paper or in che form of an image file. 

b. D furnished together with the international application under PCT Rule l31bi. l (a) for the purposes of international search 
only in the form of an A.nnex C/ST.25 text file. 

c. D furnished sub,;;equent to the international filing date for the purposes of international search only: 

D in the form of an Annex C/ST.25 cex.t file (Rule 13dJi. l {a)). 

D on paper or in the form of an image file (Rule 13mi .l(b) mid Administrative lnstmctions, Section 713). 

4. D In addition, in L.1-ie case that more than one version or copy of a sequence listing has bern filed or furnished, the required 
~taten1ents that the information in the ~ubsequent or additional copie~ is idemical to that forming part of the application as 
filed or does not go beyond the application as filed, as approp1iale, ,vere furnished. 

5. Additional comments: 
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PCT/US2021/061419 

Box No. V 
Reasoned statement 1.m.der Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations sup1mrting such statement 

J. Statement 

Novelty (N) 

Inventive step (lS) 

lndustrial applicability (lA) 

Citations ,md explanations : 

Clain1s 

Claims 

Claims 

Claim, 

Clai1ns 

Reference is rnade to the following documents: 

NONE 

10-20 

1-9 

J-20 

NONE 

Dl: US 2018-0231226 Al (SAlV[SUNG ELECTRONlCS en, LTD.) 16 August 2018 
D2: US 20190239298 Al (ABL IP HOLDJNG LLC) 01 August 2019 
D3: US 20 l 8 0209626 Al (HUBBELL INCORPORATED) 26 July 2018 
D4: US 2020-0i 18482 Al (SA.i\,fSUNG ELECTRONICS CO., LTD.) 16 April 2020 
D5: KR 10-2019-0108511 A (INFINEON TECHl··,;roLOGIES AG) 24 September 2019 

J. Novelty and Jnventive Step (PCT Article 33(2) and (3)) 

1. Claims 1-9 

1.l. Claim 1 

YES 

NO 

YES 

NO 

YES 

NO 

Dl, ,vhich is considered to be the closest prior art to the subject matter of claim l, discloses a lighting fixture 
comprising: an array of light emitting diodes (LEDs) comprising: one or more first LEDs (315) of a first light 
source module r:310) connected in series, and one or more second LEDs (325) ot· a second light source module 
(320) connected in series, wherein the first light source module (310; is configured to emit light of a. first color 
temperature, and the second light source module (320) is configured to emit light of a second color temperature 
that is different from the first color temperature; and a switch unit (S) connected to a power supply (100) to 
supply power to the first ligh1 s011rce module (310) and/or the second light source module (320), wherein 
because the power supply (100) provides a. constant current value, the switch unit (S) may be used as a. path of 
transmitting corresponding current (see paragraphs [0045], [0053], [0054], claim 1 and figures 2, 3). 

Claim l differs from Dl in a first switch configured to cause a driver circuit to output one of a plurality 
of currents. However, the different feature would be easily derived from the disclosure of D2 (see paragraph 
[0020]: a switching device controls driver channels or current sources to control the current provided to LED 
groups). 

Therefore, claim l is considered to lack an inventive step over Dl, D2. 

l .2. Claims 2-9 

The additional features of claims 2, 3 would be easily derived from the disclosure of D l (see claim 1: an 
operation mode of 1he swi1ch module comprises: a first mode of operation in which the first light s011rce 
module is turned on and the second light source module is turned off; a second mode of operation in which 
the second light source module is turned on and the first light source module is mrned off; and a third mode of 
operation in which the first and second light source modules are simultaneously turned on_L 

The additional feature of claim 4 would be easily derived from the disclosure of D2 (see paragraph [0024] 
and figure 1: a tirst LED group (112) produces light with a color temperature ot· 2700K and a second LED 
group (l 14) produces light with a color temperature of 5000K;. 

The additional feature of claim 5 is merely a variation of the feature of D2 (see paragraph [0020]: the 
switching device controls driver channels or cunent sources to control the cunent provided to LED groups). 

Tbe addi1ional feature of claim 6 would be easily derived from the disclosure ot· Dl (see claims 1, 2: tbe 
LED lighting device comprising a power supply, the fit-st light source module (310) and the second light source 

Form PCT/1SAi237 (Box No. V) (revised January 2019) 
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Box No. V 
Reasoned statement 1.m.der Rule 43bis.l(a)(i) with regard to novelty, inventive step and industrial applicability; 
citations and explanations sup1mrting such statement 

module (320;) and the disclosure of D3 (see paragraph [00:37] and figure 2: a ligh1 fix.lure bas a frame (100) 
covered by a cover (120) mounted to the frame (100)). 

The additional feature of claim 7 is virtually suggested by the feature of D3 ( see paragraph [0045] and figures 
1, '.2: LED boards are obscured by the cover (120), and a rectangular 8-inch LED board (the first type) and a 
rectangular 11-inch LED board ! the second type) are used in various combinations for light fixtures having 
nominal lengths of 9 inches, 12 inc bes, 18 incbes, 21 inches, 24 inches, 27 inches and 36 inches). 

The additional feature of claim 8 would be easily derived from the disclosure of D3 (see paragraphs [0037], 
[0039] and figures l, 2: the light fixture has the frame (i 00) and receives power through a power cord (105 ), 
and the light fixture is controlled by the switch (l 10) connected to a master circuit board ("master board'') that 
is covered by the cover ( 120) mounted to the frame ( 100) using screws ( 130), wherein screws ( 13) are removed 
and the cover (120) is lifted to show a master board (200; including 1he switch (1 l 0)). 

The additional feature of claim 9 is merely one of several straightforward possibilities that a person skilled in 
the art would add or select, in accordance with circumstances, without the exercise of inventive skill. 

Therefore, claims 2--5, 9 are considered to lack an inventive step over DI, D2, and claims 6-8 are considered 
to lack an invemive step over Dl, D2, D3. 

L Claims 10-17 

None of the cited documents discloses the features of claim 10: a linear light-emitting diode (LED) lighting 
system, comprising: a first modular lighting apparatus which comprises a first extender port; and a second 
modular lighting apparatus which comprises: a second plurality oflight-emitting diodes (LEDs) having a 
second number of LEDs, eacb LED ot· the second plurality ot· LEDs associated with a first color temperature, 
wherein the second number is greater than a first number by a scale factor: a second switch assembly configured 
to: couple one of the second plurality of currents to the second plurality of LEDs, wherein the one of the second 
plurality of currents is greater than one of the first plurality of currents by the scale factor; and a second extender 
port configured to couple with the first extender port to combine a first modular lighting app;iratus and the 
second modular lighting apparatus to traverse a firs! linear distance and a second linear distance. And it is no1 
obvious to a person skilled in the art from the cited documents, when taken individually or in any combination. 

Claims 11-17 are dependent on claim l 0. 
Therefore, claims 10-17 are novel and involve an inven1ive step. 

3. Claims [ 8-20 

None of the cited documents discloses the features of claim 18: a linear light-emitting diode (LED) system, 
comprising: a first modular lighting apparatus comprising a first switcb assembly comprising a second switch 
configured to: cause a first portion of one of a first plurality of currents 10 couple to each LED of a first 
plurality of LEDs, cause the first portion of the one of the first plurality of cutTents ro couple to each LED 
of a second plurality of LEDs or cause half of the first portion of the one of the first plurality of currents to 
couple to each LED of the first plmahty of LEDs and each LED of the second plurality of LEDs: and a second 
modular lighting apparatus comprising: a second array of light emitting diodes (LEDs) comprising a third 
plurality of LEDs associated with a third color temperature, wherein the third color temperature matches a first 
color temperature, and a fourth plurality of LEDs associated with a fourth color temperature matching a second 
color temperature: and a second switch assembly configured to couple to a second driver circuit, wherein 1he 
second switch assembly comprises a fourth switch configured to cause a second portion of the one of the second 
plurality of currents to couple to each LED of a third plurality of LEDs, or cause half of the second portion of 
the one of the second plurality of currents to couple to each LED of the third plurality of LEDs and each LED 
of the four1h plurality of LEDs. And it is not obvious to a person skilled in the art from the cited documents, 
when taken individually or in any combination. 

Claims 19, 20 are dependent on claim 18. 
Therefore, claims 18-20 are novel and involve an inventive step. 

TL Industrial Applicability (PCT Article 33(4)) 

Claims 1-20 are industrially applicable. 
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Certain defects in the international application 

lmernational application No. 

PCT/US2021/061419 

The following defects in the form or contems of the international application have been noted: 

The unit of measure employed in claim 7 is not additionally expressed in terms of the units stipulated by PCT 
Rule 10.l(aL 
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DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Claim Rejections - 35 USC § 103 

2. In the event the determination of the status of the application as subject to AIA 35 

U.S.C. 102 and 103 (or as subject to pre-AIA 35 U.S.C. 102 and 103) is incorrect, any 

correction of the statutory basis for the rejection will not be considered a new ground of 

rejection if the prior art relied upon, and the rationale supporting the rejection, would be 

the same under either status. 

3. The following is a quotation of 35 U.S.C. 103 which forms the basis for all 

obviousness rejections set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed 
invention is not identicallydisclosed as set forth in section 102, if the differences between the 
claimed invention and the prior art are such that the claimed invention as a whole would have 
been obvious before the effective filing date of the claimed invention to a person having 
ordinaryskill in the art to which the claimed invention pertains. Patentabilityshall not be 
negated by the manner in which the invention was made. 

4. The factual inquiries for establishing a background for determining obviousness 

under 35 U.S.C. 103 are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 
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5. Claim(s) 1-3 and 5-9 is/are rejected under 35 U.S.C. 103 as being unpatentable 

over Koo et al (US 2018/0231226) in view of Yadav (US 2018/0209626). 

(1) regarding Claim 1: 

Koo discloses a linear light-emitting diode (LED) lighting apparatus (Fig 6), 

comprising: 

an array of light emitting diodes (LEDs) comprising (310, 320): 

a first plurality of LEDs (310) configured to produce a first light having a 

first color temperature ([0010]), wherein the first plurality of LEDs aligns within a 

first linear shape (See 31 0); 

a second plurality of LEDs (320) configured to produce a second light 

having a second color tern perature different from the first color tern perature 

([001 0]), wherein the second plurality of LEDs align within a second linear shape 

(See 320); 

a driver circuit (Combination of S, 311, 312, 321 and 322) configured to 

output a plurality of currents; 

a switch (S) assembly configured to couple to the driver circuit, wherein 

the switch assembly comprises: 

a Jirst switoh oonJigured to oause the drii.1er oirouit to output one oJ the 

plurality oJ ourrents; 

a second switch (200) configured to cause the one of the plurality of 

currents to couple to the first plurality of LEDs, the second plurality of LEDs, or 

both (See Figs 6, 7 and 8). 

However Koo does not disclose the first switch. 
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Yadav, in the same field of endeavor discloses: 

Page 4 

a first switch configured to cause the driver circuit to output one of the 

plurality of currents (930 in Fig 15). 

It would have been obvious to one of ordinary skill in the art, before the 

effective filing date of the claimed invention, to incorporate the first switch Yadav 

into the device of Koo as Yadav {0091] in order to add a power saving feature of 

a sensor or other device that may switch the devise on and off in order to save 

power. 

(2) regarding Claim 2: 

The combination of Koo and Yadav further discloses: 

wherein the second switch com prises a plurality of selectable positions 

(See Fig 6, 7 and 8 of Koo, [0079]). 

(3) regarding Claim 3: 

The combination of Koo and Yadav further discloses: 

wherein the plurality of selectable positions com prises: 

a first position configured to cause the switch assembly to couple the one 

of the plurality of currents to the first plurality of LEDs (Fig 6 of Koo); 

a second position configured to cause the switch assembly to couple the 

one of the plurality of currents to the second plurality of LEDs (Fig 7 of Koo); and 

a third position configured to cause the switch assembly to couple a first 

portion of the one of the plurality of currents to the first plurality of LEDs and a 

second portion of the one of the plurality of currents to the second plurality of 

LEDs (Fig 8 of Koo). 
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(4) regarding Claim 5: 

The combination of Koo and Yadav further discloses: 

Page 5 

wherein the second switch comprises a plurality of selectable positions, 

wherein each of the plurality of selectable positions is configured to cause the 

switch assembly to send a respective signal to the driver circuit, wherein the 

respective signal is configured to cause the driver circuit to output the one of the 

plurality of currents that corresponds to a current position of the plurality of 

selectable positions (See Fig 6, 7 and 8 of Koo, [0079] and [0050]). 

(5) regarding Claim 6: 

The combination of Koo and Yadav further discloses: 

comprising a housing comprising an interior volume configured to hold the 

driver circuit, the first plurality of LEDs, and the second plurality of LEDs (See Fig 

1 and 2 of Yadav). 

(6) regarding Claim 7: 

The combination of Koo and Yadav further discloses: 

wherein the housing com prises a length greater than or equal to 24 inches 

(See Fig 1 and 2 of Yadav). 

(7) regarding Claim 8: 

The combination of Koo and Yadav further discloses: 

wherein the switch assembly is configured to be positioned in a receptacle 

of the housing, and wherein the switch assembly is configured to be flush with a 

surface of the housing when positioned in the receptacle (See Fig 1 and 2 of 

Yadav). 

Jesco Lighting Group, LLC -- EX1004 - Page 123 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



Application/Control Number: 17 /129,228 
Art Unit: 2844 

(8) regarding Claim 9: 

The combination of Koo and Yadav further discloses: 

comprising at least one electrical connection configured to transmit 

Page 6 

electricity from the lighting apparatus to at least one other lighting apparatus. 

([0040] of Koo). 

6. Claim(s) 8 is/are rejected under 35 U.S.C. 103 as being unpatentable over Koo 

et al (US 2018/0231226) in view of Yadav (US 2018/0209626). 

(1) regarding Claim 4: 

The combination of Koo and Yadav discloses all of the subject matter 

above ([0056], [0057]). 

However the combination does not disclose the first color temperature 

corresponds to 3000 Kelvin and the second color temperature corresponds to 

4000 Kelvin. 

It would have been an obvious matter of design choice to choose 3000 

and 4000 Kelvin for the two color temperatures, since the applicant has not 

disclosed that changing the colors solves any problem or is for a particular 

reason. It appears that the claimed invention would perform equally well with 

warm versus cool or cool versus warm colors designated as the first and second 

color temperatures. 

Allowable Subject Matter 

7. Claims 10-20 are allowed. 

8. The following is an examiner's statement of reasons for allowance: Claim 10 

requiresA linear light-emitting diode (LED) lighting system, comprising: a first modular 
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lighting apparatus traversing a first linear distance, wherein the first modular lighting 

apparatus comprises: a first plurality of light-emitting diodes (LEDs) arranged within a 

first linear form factor and having a first number of LEDs, each LED of the first plurality 

of LEDS associated with a first color temperature; a first driver circuit configured to 

output a first plurality of currents; a first switch assembly configured to: cause the first 

driver circuit to output one of the first plurality of currents; and couple the one of the first 

plurality of currents to the first plurality of LEDs; and a first extender port; and a second 

modular lighting apparatus traversing a second linear distance that is longer than the 

first linear distance, wherein the second modular lighting apparatus comprises: a 

second plurality of light-emitting diodes (LEDs) arranged within a second linear form 

factor and having a second number of LEDs, each LED of the second plurality of LEDs 

associated with the first color tern perature, wherein the second number is greater than 

the first number by a scale factor; a second driver circuit configured to output a second 

plurality of currents; a second switch assembly configured to: cause the second driver 

circuit to output one of the second plurality of currents; couple the one of the second 

plurality of currents to the second plurality of LEDs, wherein the one of the second 

plurality of currents is greater than the one of the first plurality of currents by the scale 

factor; and a second extender port configured to couple with the first extender port to 

combine the first modular lighting apparatus and the second modular lighting apparatus 

to traverse the first linear distance and the second linear distance. Claim 18 requires A 

linear light-emitting diode (LED) system, comprising: a first modular lighting apparatus 

comprising: a first array of light emitting diodes (LEDs) comprising: a first plurality of 

LEDs associated with a first color temperature, wherein the first plurality of LEDs aligns 
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within a first linear shape; a second plurality of LEDs associated with a second color 

temperature different from the first color temperature, wherein the second plurality of 

LEDs aligns within a second linear shape; a first driver circuit configured to output a first 

plurality of currents; a first switch assembly configured to couple to the first driver circuit, 

wherein the first switch assembly com prises: a first switch configured to cause the first 

driver circuit to output one of the first plurality of currents; a second switch configured to: 

cause a first portion of the one of the first plurality of currents to couple to each LED of 

the first plurality of LEDs; cause the first portion of the one of the first plurality of 

currents to couple to each LED of the second plurality of LEDs; or cause half of the first 

portion of the one of the first plurality of currents to couple to each LED of the first 

plurality of LEDs and each LED of the second plurality of LEDs; and a second modular 

lighting apparatus configured to electrically couple to the first lighting apparatus, 

wherein the second lighting apparatus comprises: a second array of light emitting 

diodes (LEDs) comprising: a third plurality of LEDs associated with a third color 

temperature, wherein the third plurality of LEDs aligns within a third linear shape, 

wherein the third color temperature matches the first color temperature, and wherein the 

third plurality of LEDs is longer than the first plurality of LEDs; a fourth plurality of LEDs 

associated with a fourth color temperature matching the second color temperature, 

wherein the fourth plurality of LEDs aligns within a fourth linear shape, and wherein the 

fourth plurality of LEDs is longer than the second plurality of LEDs; a second driver 

circuit configured to output a second plurality of currents; a second switch assembly 

configured to couple to the second driver circuit, wherein the second switch assembly 

comprises: a third switch configured to cause the second driver circuit to output one of 
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the second plurality of currents; and a fourth switch configured to: cause a second 

portion of the one of the second plurality of currents to couple to each LED of the third 

plurality of LEDs; cause the second portion of the one of the second plurality of currents 

to couple to each LED of the fourth plurality of LEDs; or cause half of the second portion 

of the one of the second plurality of currents to couple to each LED of the third plurality 

of LEDs and each LED of the fourth plurality of LEDs. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CRYSTAL L HAMMOND whose telephone number is 

(571 )270-1682. The examiner can normally be reached M-F 12pm-4pm Alt Fridays. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Alexander Taningco can be reached on 571-272-8048. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 
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Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent­

center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For 

additional questions, contact the Electronic Business Center (EBC) at 866-217-9197 

(toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CRYSTAL L HAMMOND/ 
Primary Examiner, Art Unit 2844 
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Group Art Unit: 2844 

Examiner: Hammond, Crystal 

Confirmation No.: 1012 

Atty. Docket: AGSL:0002 

PROPOSED EXAMINER INTERVIEW AGENDA 

Dear Examiner Hammond: 

Thank you for agreeing to an interview to discuss this case with me at 10:00 AM EST on 

January 5, 2023. I would like to propose briefly discussing the proposed amendment to 

claim 1. I will plan to call you at (571)270-1682 at the scheduled time. Please feel free to 

call me at the number below if you need anything else. 

Best regards, 

Jim Thomas 
FLETCHER YODER 
281-970-4545 
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PROPOSED AMENDMENTS 
(for discussion purposes only) 

1. A linear light-emitting diode (LED) lighting apparatus, comprising: 

an array of light emitting diodes (LEDs) having a first length, wherein the array of 

LEDs comprises eomprising: 

a first plurality of LEDs configured to produce a first light having a first color 

temperature, wherein the first plurality of LEDs aligns within a first 

linear shape; 

a second plurality of LEDs configured to produce a second light having a 

second color temperature different from the first color temperature, 

wherein the second plurality of LEDs align within a second linear 

shape; 

a driver circuit configured to output a plurality of currents; 

a switch assembly configured to couple to the driver circuit, wherein the switch 

assembly comprises: 

a first switch configured to cause the driver circuit to output one of the 

plurality of currents; 

a second switch configured to cause the one of the plurality of currents to 

couple to the first plurality of LEDs, the second plurality of LEDs, or 

both; and 

wherein the linear LED lighting apparatus is configured to electrically couple to an 

additional linear LED lighting apparatus having a second length different than the first length 

by a scale factor, wherein the additional linear LED lighting apparatus is configured to 

produce a third light having the first color temperature via a third plurality of LEDs or a 

fourth light having the second color temperature via a fourth plurality of LEDs. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 
Peter Angelo DallePezze et al. 

Application No.: 17/129,228 

Filed: December 21, 2020 

For: CONTROLLING COLOR 
TEMPERATURE AND 
LUMINANCE IN LINEAR LED 
FIXTURES 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
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§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

Group Art Unit: 2844 

Examiner: Hammond, Crystal 

Confirmation No.: 1012 

Atty. Docket: AGSL:0002 

CERTIFICATE OF TRANSMISSION OR MAILING 
37 C.F.R. 1.8 

I hereby certify that this correspondence is being transmitted by facsimile 
to the United States Patent and Trademark Office in accordance with 37 
C.F.R. § l.6(d), or is being transmitted via the Office electronic filing 
system in accordance with 37 C.F.R. § l.6(a)(4), or is being deposited 
with the U.S. Postal Service with sufficient postage as First Class Mail in 
an envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA22313-1450, on the date below: 

January 25, 2023 
Date 

/Jim Thomas/ 
Jim Thomas 
Reg. No. 71,611 

INTERVIEW AGENDA, AMENDMENT AND 
RESPONSE TO NON-FINAL OFFICE ACTION MAILED DECEMBER 7, 2022 

In response to the Office Action mailed December 7, 2022, Applicant respectfully 

requests reconsideration of the above-identified application in view of the amendments 

and remarks set forth below. 

Authorization for Extensions of Time and Payment of Fees 

In accordance with 37 C.F.R. § 1.136, Applicant hereby provides a general 

authorization to treat this and any future reply requiring an extension of time as 

incorporating a request thereof. Applicant submits that no fees are currently due in 

association with the present response. However, if any additional fees are required at this 

or any other time, then Applicant authorizes the Commissioner to charge such fees to 

Deposit Account No. 06-1315; Order No. AGSL: 0002. 
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IN THE CLAIMS 

A listing of all claims and their current status in accordance with 37 C.F.R. 

§1.12l(c) is provided below. 

1. (Currently Amended) A linear light-emitting diode (LED) lighting apparatus, 

compnsmg: 

an array of light emitting diodes (LEDs) having a first length, wherein the array 

of LEDs comprises comprising: 

a first plurality of LEDs configured to produce a first light having a first 

color temperature, wherein the first plurality of LEDs aligns within 

a first linear shape; 

a second plurality of LEDs configured to produce a second light having a 

second color temperature different from the first color temperature, 

wherein the second plurality of LEDs align within a second linear 

shape; 

a driver circuit configured to output a plurality of currents; 

a switch assembly configured to couple to the driver circuit, wherein the switch 

assembly comprises: 

a first switch configured to cause the driver circuit to output one of the 

plurality of currents; 

a second switch configured to cause the one of the plurality of currents to 

couple to the first plurality of LEDs, the second plurality of LEDs, 

or both; and 

wherein the linear LED lighting apparatus is configured to electrically couple to 

an additional linear LED lighting apparatus having a second length different than the first 

length by a scale factor, wherein the additional linear LED lighting apparatus is 

configured to produce a third light having the first color temperature via a third plurality 

of LEDs or a fourth light having the second color temperature via a fourth plurality of 

LEDs. 
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The linear LED lighting apparatus of claim 1, wherein the second 

switch comprises a plurality of selectable positions. 

3. (Original) The linear LED lighting apparatus of claim 2, wherein the plurality 

of selectable positions comprises: 

a first position configured to cause the switch assembly to couple the one of the 

plurality of currents to the first plurality of LEDs; 

a second position configured to cause the switch assembly to couple the one of 

the plurality of currents to the second plurality of LEDs; and 

a third position configured to cause the switch assembly to couple a first portion 

of the one of the plurality of currents to the first plurality of LEDs and a second portion 

of the one of the plurality of currents to the second plurality of LEDs. 

4. (Original) The linear LED lighting apparatus of claim 1, wherein the first 

color temperature corresponds to 3000 Kelvin and the second color temperature 

corresponds to 4000 Kelvin. 

5. (Original) The linear LED lighting apparatus of claim 1, wherein the second 

switch comprises a plurality of selectable positions, wherein each of the plurality of 

selectable positions is configured to cause the switch assembly to send a respective signal 

to the driver circuit, wherein the respective signal is configured to cause the driver circuit 

to output the one of the plurality of currents that corresponds to a current position of the 

plurality of selectable positions. 

6. (Original) The linear LED lighting apparatus of claim 1, comprising a 

housing comprising an interior volume configured to hold the driver circuit, the first 

plurality of LEDs, and the second plurality of LEDs. 
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The linear LED lighting apparatus of claim 6, wherein the housing 

comprises a length greater than or equal to 24 inches. 

8. (Original) The linear LED lighting apparatus of claim 6, wherein the switch 

assembly is configured to be positioned in a receptacle of the housing, and wherein the 

switch assembly is configured to be flush with a surface of the housing when positioned 

in the receptacle. 

9. (Original) The linear LED lighting apparatus of claim 1, comprising at least 

one electrical connection configured to transmit electricity from the lighting apparatus to 

at least one other lighting apparatus. 

10. (Original) A linear light-emitting diode (LED) lighting system, comprising: 

a first modular lighting apparatus traversing a first linear distance, wherein the 

first modular lighting apparatus comprises: 

a first plurality of light-emitting diodes (LEDs) arranged within a first 

linear form factor and having a first number of LEDs, each LED of the first 

plurality of LEDS associated with a first color temperature; 

a first driver circuit configured to output a first plurality of currents; 

a first switch assembly configured to: 

cause the first driver circuit to output one of the first plurality of 

currents; and 

couple the one of the first plurality of currents to the first plurality 

of LEDs; and 

a first extender port; and 

a second modular lighting apparatus traversing a second linear distance that is 

longer than the first linear distance, wherein the second modular lighting apparatus 

compnses: 
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a second plurality of light-emitting diodes (LEDs) arranged within a 

second linear form factor and having a second number of LEDs, each LED of the 

second plurality of LEDs associated with the first color temperature, wherein the 

second number is greater than the first number by a scale factor; 

a second driver circuit configured to output a second plurality of currents; 

a second switch assembly configured to: 

cause the second driver circuit to output one of the second plurality 

of currents; and 

couple the one of the second plurality of currents to the second 

plurality of LEDs, wherein the one of the second plurality 

of currents is greater than the one of the first plurality of 

currents by the scale factor; and 

a second extender port configured to couple with the first extender port to 

combine the first modular lighting apparatus and the second modular lighting 

apparatus to traverse the first linear distance and the second linear distance. 

(Original) The linear LED lighting system of claim 10, wherein the first 

switch assembly is configured to receive a signal to cause the first driver circuit to output 

the one of the first plurality of currents. 

12. (Original) The linear LED lighting system of claim 11, wherein the signal is 

received via a wired connection. 

13. (Original) The linear LED lighting system of claim 11, wherein the signal is 

received via a mechanical switch. 

14. (Original) The linear LED lighting system of claim 11, wherein the signal 

comprises a wireless signal. 
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The linear LED lighting system of claim 10, wherein the first 

driver circuit comprise a current regulator. 

16. (Original) The linear LED lighting system of claim 10, wherein the first 

extender is configured to electrically couple the first lighting apparatus to the second 

lighting apparatus. 

17. (Original) The linear LED lighting system of claim 10, wherein each LED of 

the first plurality of LEDs receives a same amount of current via the one of the first 

plurality of currents that each LED of the second plurality of LEDs receives via the one 

of the second plurality of currents. 

18. (Original) A linear light-emitting diode (LED) system, comprising: 

a first modular lighting apparatus comprising: 

a first array of light emitting diodes (LEDs) comprising: 

a first plurality of LEDs associated with a first color temperature, wherein 

the first plurality of LEDs aligns within a first linear shape; 

a second plurality of LEDs associated with a second color temperature 

different from the first color temperature, wherein the second plurality of LEDs 

aligns within a second linear shape; 

a first driver circuit configured to output a first plurality of currents; 

a first switch assembly configured to couple to the first driver circuit, 

wherein the first switch assembly comprises: 

a first switch configured to cause the first driver circuit to output 

one of the first plurality of currents; 

a second switch configured to: 

cause a first portion of the one of the first plurality of 

currents to couple to each LED of the first plurality of LEDs; 
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cause the first portion of the one of the first plurality of 

currents to couple to each LED of the second plurality of LEDs; or 

cause half of the first portion of the one of the first plurality 

of currents to couple to each LED of the first plurality of LEDs and 

each LED of the second plurality of LEDs; and 

a second modular lighting apparatus configured to electrically couple to the first 

lighting apparatus, wherein the second lighting apparatus comprises: 

a second array of light emitting diodes (LEDs) comprising: 

a third plurality of LEDs associated with a third color temperature, 

wherein the third plurality of LEDs aligns within a third linear shape, 

wherein the third color temperature matches the first color temperature, 

and wherein the third plurality of LEDs is longer than the first plurality of 

LEDs; 

a fourth plurality of LEDs associated with a fourth color 

temperature matching the second color temperature, wherein the fourth 

plurality of LEDs aligns within a fourth linear shape, and wherein the 

fourth plurality of LEDs is longer than the second plurality of LEDs; 

a second driver circuit configured to output a second plurality of currents; 

a second switch assembly configured to couple to the second driver 

circuit, wherein the second switch assembly comprises: 

a third switch configured to cause the second driver circuit to 

output one of the second plurality of currents; and 

a fourth switch configured to: 

cause a second portion of the one of the second plurality of 

currents to couple to each LED of the third plurality of LEDs; 

cause the second portion of the one of the second plurality 

of currents to couple to each LED of the fourth plurality of LEDs; 

or 
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cause half of the second portion of the one of the second 

plurality of currents to couple to each LED of the third plurality of 

LEDs and each LED of the fourth plurality of LEDs. 

The linear LED system of claim 18, wherein the first modular 

lighting apparatus comprises a first connector configured to couple to a second connector 

part of the second modular lighting apparatus, wherein the first connector and second 

connector are configured to transmit data between the first modular light apparatus and 

the second modular lighting apparatus. 

20. (Original) The linear LED system of claim 18, wherein a first ratio of the one 

of the second plurality of currents to the one of the first plurality of currents matches a 

second ratio of a first number of LEDs in the first plurality of LEDs to a second number 

of LEDs in the third plurality of LEDs. 
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REMARKS 

In the Office Action, the Examiner rejected claims 1-9 and allowed claims 10-20. 

By the present response, claim 1 is amended. The amendments do not add any new 

matter, and support may be found in at least paragraphs [0030]-[0038] of the originally 

filed application. Upon entry of these amendments, claims 1-20 will be pending in the 

present application and are believed to be in condition for allowance. In view of the 

foregoing amendments and the following remarks, Applicant respectfully requests 

reconsideration and allowance of all pending claims. 

Interview Summary 

Applicant thanks Examiner Hammond for participating in an applicant-initiated 

telephonic interview with Applicant's representative, Jim Thomas, on January 5, 2025. 

During the course of the interview, Applicant's representative proposed to amend 

independent claim 1 to include various aspects of the specification. After discussing the 

amendment with the Examiner, the Examiner indicated that amended claim 1 will 

overcome the current rejections based on the currently cited references and that an 

updated search would be required. Again, Applicant appreciates the Examiner's courtesy 

for scheduling and conducting the interview. 

Reiections under 35 U.S.C. § 103 

The Examiner rejected claims 1-3 and 5-9 under 35 U.S.C. § 103(a) as being 

unpatentable over Koo (U.S. Patent Application Publication No. 2018/0231226) in view 

of Yadav (U.S. Patent Application Publication No. 2018/0209626). The Examiner 

rejected claim 4 as being unpatentable over Koo and Yadav and design choice. As 

mentioned above, Applicant presently amends claim 1 to clarify certain aspects of the 

invention. During the Examiner interview, the Examiner indicated that the amendments 

would overcome the present rejection to claim 1 in view of Koo and Yadav. As such, 

Applicant respectfully submits that independent claim 1 is patentable over Koo and 
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Yadav. Moreover, based at least on their dependencies from allowable claim 1, as well 

as the recitations therein, Applicant respectfully submits that claims 2-9 are also 

patentable over Koo and Yadav. Accordingly, Applicant respectfully requests that the 

Examiner withdraw the rejection to claims 1-9 under 35 U.S.C. § 103(a) and allow the 

same. 

Allowable Subiect Matter 

In the Office Action, the Examiner indicated that claims 10-20 are allowable as 

written. See Office Action, page 6. Applicant thanks the Examiner for this indication of 

allowable subject matter. In view of the amendment to claim 1, Applicant respectfully 

submits that the present application is in condition for allowance. 

Conclusion 

In view of the amendments, interview summary, and remarks set forth above, 

Applicant respectfully requests withdrawal of the rejection and allowance of the pending 

claims. If the Examiner believes that a telephonic interview will help speed this 

application toward issuance, the Examiner is invited to contact the undersigned at the 

telephone number listed below. 

Date: January 25, 2023 

Respectfully submitted, 

/Jim Thomas/ 
Jim Thomas 
Registration No. 71,611 
FLETCHER YODER 
P.O. Box 692289 
Houston, TX 77269-2289 
(281) 970-4545 
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US-2020036304 7-A 1 
OR US-10495272-B2 
OR US-20180259142-
A1 OR US-10180220-
B2 OR US-10006615-
B2 OR US-
20190331327-A1 OR 
US-20180292074-A1 
OR US-20140071673-
A 1 OR US-9927079-B2 
OR US-20160341377-
A1 OR WO-
2015138262-A1 OR 
CA-2883639-C OR US-
20190264881-A 1 OR 
US-20190145591-A 1 

DBs 

(USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; EPO; JPO; 
DERWENT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO)) 

Default Plurals 
Pperator 
OR ON 

OR ON 

OR ON 

OR ON 

British rl"ime Stamp 
Equivalents 
ON 

ON 

ON 

ON 

2022/11/30 
07:51 PM 

2022/11/30 
07:51 PM 

2022/11/30 
07:51 PM 

2022/11/30 
07:58 PM 
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LS 379761 

L6 4 

L7 61524 

L8 61524 

L9 63741 

L10 370302 

04/08/202312:56:26 PM 
VVorkspace: 17129228 

OR US-9989206-B2 OR 
WO-2015144493-A1 
OR EP-3123824-A1 OR 
US-20140070724-A 1 
OR US-107 46386-B2 
OR EP-2990718-A1 OR 
US-20150226392-A1 
OR CA-2883639-A 1 OR 
WO-2014043268-A1 
OR US-20170108181-
A1 OR CN-106133433-
BORDE-
202014103047-U1 OR 
US-20150345765-A1 
OR US-20200041079-
A1 OR DE-
202014103052-U1 OR 
US-10012353-B2 OR 
EP-3363269-A 1 OR 
WO-2017064090-A1 
OR US-201402687 48-
A1 OR US-
20120002417-A1 OR 
CN-108353484-A OR 
US-987 4333-B2 OR 
US-20170261189-A1 
OR US-8641229-B2 OR 
DE-202012007143-U1 
OR US-9951914-B1 OR 
US-20160356467-
A1).did. 

(H0SB45/20 OR 
F21V23/009 OR 
F21V23/04 OR 
F21V23/06 OR 
F21Y2103/10 OR 
F21Y2113/10 OR 
F21Y2115/10 OR 
F21Y2113/13).cpc. 

("20180209626" OR 
"20180231226" OR 
"20190239298" OR 
"20200118482").pn. 

(H0SB45/20 OR 
F21V23/04 OR 
H0SB45/46 OR 
F21Y2113/13 OR 
F21Y2115/1 0).cpc. 

L4 OR L7 

LS OR L7 

L7 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2022/11/30 
08:14 PM 

2022/11/30 
08:16 PM 

2022/11/30 
08:28 PM 

2022/11/30 
08:28 PM 

2022/11/30 
08:28 PM 

2022/11/30 

Page 2 of 11 
CH 

Jesco Lighting Group, LLC -- EX1004 - Page 163 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



L11 390628 

L12 16502 

L13 16502 

L14 7131 

L15 14274 

04/08/202312:56:26 PM 
VVorkspace: 17129228 

LS OR L10 

L 11 AND "color 
temperature" AND 
switch$3 

L9 AND "color 
temperature" AND 
switch$3 

L9 AND "color 
temperature" AND 
switch$3 

L 12 AND second AND 
different 

USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO); 
FPRS; EPO; JPO; 
DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; 
USOCR) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO); 
FPRS; EPO; JPO; 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

08:29 PM 

2022/11/30 
08:29 PM 

2022/11/30 
08:31 PM 

2022/11/30 
08:31 PM 

2022/11/30 
08:31 PM 

2022/11/30 
08:32 PM 
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L16 1773 

L17 1755 

L18 6 

L19 973 

L20 2 

L21 2 

L22 1 

L23 253 

04/08/202312:56:26 PM 
VVorkspace: 17129228 

L9 AND ("color 
temperature" SAME 
second SAME different) 
AND switch$3 

L9 AND ("color 
temperature" SAME 
second SAME different) 
AND switch$3 AND 
(LED.U/C. "light 
emitting diode") 

("20080252197"1"20100 
066258"1"20110089864 
"1"20140197751 "1"2014 
0210357"1"2017022380 
0").PN. 

L 17 AND fixture 

("10337912"1"9874478") 
.PN. 

"20180231226" 

17/129228 

("20170150570" 
"10045418" 
"2014024 7590" 
"20110068702" 
"9713211" "9593837" 
"10264637" "9844113" 
"20180103523" 
"10187950" 
"20140210357" 
"20110068701" 
"10057952" 
"20120153844" 
"11028975""11339929" 
"10718474" 
"2020034 7996" 
"20220217825" 
"10721801" 
"20150035443" 
"20180209626" 
"9648695" "9970639" 
"20160178173" 
"10190759""11284491" 
"20200389960" 
"20190335554" 
"10827584" 
"20150351190" 
"9706611""10178723" 
"8896229" 
"20120306375" 
"20140265886" 
"20180227995" 

DERWENT; IBM_ TDB) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

(US-PG PUB; USPAT; OR ON 
USOCR) 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

2022/11/30 
08:32 PM 

2022/11/30 
08:33 PM 

2022/11/30 
08:34 PM 

2022/11/30 
08:36 PM 

2022/11/30 
08:39 PM 

2023/01/05 
09:30 AM 

2023/01/05 
09:45 AM 

2023/02/20 
07:45 PM 
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04/08/202312:56:26 PM 
VVorkspace: 17129228 

"20140361697" 
"10757783""10582578" 
"924 7597" "103494 79" 
"9516716" 
"20160143097" 
"20150351187'' 
"20170188426" 
"20190297697" 
"20150137689" 
"10743384" 
"20200344861" 
"10278250""10750592" 
"8710754" "8896235" 
"10098197" 
"20130063035" 
"2014019167 4" 
"20180263086" 
"20200389955" 
"11388796""10104730" 
"8587205" "9544969" 
"20150351169" 
"9723680" "8901829" 
"20110068696" 
"9756696" 
"20070195527" 
"10225903" "765851 0" 
"20140049189" 
"20200337128" 
"9253849""10244599" 
"11419192""10009971" 
"9705594" "9131569" 
"8476836" 
"20140270793" 
"10849200" "8456109" 
"7926300" 
"20130285564" 
"8749143""11153947" 
"20070115662" 
"20190086058" 
"20180376555" 
"20110273102" 
"20210185780" 
"20130322082" 
"10123386""10794572" 
"20200088387" 
"10508794" 
"20100148673" 
"9763298" 
"20160286615" 
"20190338895" 
"20170318641" 
"10051706" "8294075" 
"20220369437" 
"20100294913" 
"20130300305" 
"10683969" 
"20210029796" 
"8193741" 
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04/08/202312:56:26 PM 
VVorkspace: 17129228 

"20110156593" 
"2007024 7 414" 
"20190082511" 
"10524324""10362654" 
"20130140430" 
"8680785" "8710764" 
"10982821" 
"20200263840" 
"11317492" 
"20210207778" 
"20140015414" 
"20160157319" 
"7777166""10231300" 
"20160157318" 
"20170064790" 
"20130249422" 
"20170027033" 
"9723683" 
"20170105259" 
"8946609" 
"20140210361" 
"20190239298" 
"9681516" 
"20140197754" 
"20140197750" 
"7560677""11026307" 
"20080224025" 
"10159131" "9538604" 
"8742695""11259379" 
"10674579" 
"20140197759" 
"8907576" 
"20160010830" 
"9301359" 
"20220225482" 
"9844112" "9144131" 
"20190110343" 
"20140132164" 
"20200045789" 
"10588193""11206720" 
"20090251068" 
"20190234567" 
"10928046""11428394" 
"10197224" 
"20180320871" 
"8294074" 
"20090218960" 
"20210180781" 
"7872430" "8203286" 
"201401977 43" 
"20200107 412" 
"10681784" "8461776" 
"8410720" 
"201400354 72" 
"20200092960" 
"20210251063" 
"9605835" 
"2020026054 7" 
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04/08/202312:56:26 PM 
VVorkspace: 17129228 

"8928249""10405383" 
"9137866" 
"20210007194" 
"8941331" 
"20210084 724" 
"10499471" 
"20140062313" 
"20100109558" 
"8035307" "8531136" 
"10299337" 
"20170251537" 
"11240895" 
"20190320513" 
"9807845" 
"20130300292" 
"20110298393" 
"20220039243" 
"2021 03214 99" 
"11570874""10806000" 
"8581520""10342082" 
"9810410""11363687" 
"20110109244" 
"8766548" "9018846" 
"9337925" "9474111" 
"20180302965" 
"20180066816" 
"11140758" 
"20120328299" 
"10841994" 
"20200146119" 
"20140217907" 
"20200245420" 
"2014021791 0" 
"9964265" 
"20210136888" 
"9115876" "8541951" 
"11252794" 
"20170215246" 
"20150108908" 
"10028345" "9320097" 
"20140333216" 
"10517156" 
"20110210678" 
"20140268720" 
"9986617" "9504103" 
"20200305251" 
"8643308" 
"20140197751" 
"20200314974" 
"884 7504" "11432382" 
"20130207559" 
"20210136886" 
"20140232297" 
"20130119872" 
"20170079096" 
"20170367158" 
"20130134888" 
"20150289334" 
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L24 41 

04/08/202312:56:26 PM 
VVorkspace: 17129228 

"8917026" "8736186" 
"10136485""10716183" 
"11408583").pn. 

(Artificial Intelligence) 
Similar to: 
17/129,228 with O CPC 
Selections and O Text 
Selections 
Text: 
(US-20210400780-A1 
OR WO-2022140030-
A1 OR US-10907786-
B2 OR EP-3660388-A 1 
OR GB-2579840-A OR 
CN-106102205-A OR 
CN-107455015-B OR 
CN-107455015-A OR 
RU-2691638-C2 OR 
TW-I507641-B OR EP-
3089553-A 1 OR EP-
3089553-B1 OR RU-
2017112321-A OR CN-
106102205-B OR EP-
31 92329-A 1 OR WO-
2016037994-A1 OR 
TW-201344110-A OR 
JP-6679574-B2 OR US-
20220003365-A 1 OR 
CN-105378375-A OR 
JP-2017528878-A OR 
CN-109838762-A OR 
CN-109315050-A OR 
WO-2023287886-A1 
OR US-20220086979-
A1 OR US-
20210018151-A1 OR 
US-11191140-B2 OR 
US-20210018150-A1 
OR US-20220264716-
A1 OR US-11212889-
B2 OR EP-2981759-A1 
OR WO-2014161665-
A1 OR EP-2981759-B1 
OR TW-I582337-B OR 
US-20180363859-A1 
OR WO-2017131703-
A1 OR US-10697595-
B2 OR TW-201447170-
A OR WO-2017131706-
A1 OR US-
20160040859-A1 OR 
JP-2017016936-A OR 
DE-102013005934-A 1 
OR CN-111511066-A 
OR DE-202020107200-
U1 OR US-
20110116260-A1 OR 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO)) 

OR ON ON 2023/02/20 
07:46 PM 
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L25 1 

L26 41 

04/08/202312:56:26 PM 
VVorkspace: 17129228 

CN-1 08419332-A OR 
US-10197224-B1 OR 
EP-3123824-B1 OR 
WO-2022128988-A1 
OR US-10495272-
B2).did. 

L23 AND L24 

(Artificial Intelligence) 
Similar to: 
17/129,228 with O CPC 
Selections and O Text 
Selections 
Text: 
(US-20210400780-A1 
OR WO-2022140030-
A1 OR WO-
2019148523-A1 OR 
US-10907786-B2 OR 
US-20200200343-A 1 
OR GB-2579840-A OR 
CN-106102205-A OR 
CN-107455015-B OR 
CN-107455015-A OR 
RU-2691638-C2 OR 
DE-212021000145-U1 
OR TW-I507641-B OR 
EP-3089553-A 1 OR 
EP-3089553-B1 OR 
RU-2017112321-A OR 
CN-106102205-B OR 
WO-2016037994-A1 
OR EP-3192329-A1 OR 
TW-201344110-A OR 
JP-6679574-B2 OR US-
20220003365-A 1 OR 
CN-105378375-A OR 
CN-109838762-A OR 
JP-2017528878-A OR 
EP-4012256-A1 OR 
US-20220268423-A 1 
OR US-20220086979-
A1 OR US-
20210018151-A1 OR 
WO-2023287886-A1 
OR WO-2014161665-
A1 OR EP-2981759-A1 
OR US-20220264716-
A 1 OR US-11589436-
B2 OR US-11212889-

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO)) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO)) 

OR ON ON 

OR ON ON 

2023/02/20 
07:47 PM 

2023/04/08 
10:51 AM 
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B2 OR CN-109315050-
B OR EP-2981759-B1 
OR CN-109315050-A 
OR TW-I582337-B OR 
US-20180363859-A1 
OR WO-2017131703-
A1 OR US-10697595-
B2 OR TW-201447170-
A OR US-
20160040859-A1 OR 
DE-102013005934-A 1 
OR WO-2017131706-
A1 OR US-
20190024853-A 1 OR 
CN-111511066-A OR 
DE-202020107200-U1 
OR CN-1 08419332-A 
OR US-20110116260-
A1).did. 

L27 555 ((light ADJ emitting ADJ (US-PGPUB; USPAT; 
diode) LED) AND (color USOCR; FIT (AU, AP, 
ADJ temperature) AND AT, BE, BG, BR, BY, 
(second another CA, CH, CN, CS, CU, 
additional) nears CZ, DD, DE, DK, EA, 
(switch) AND (second EE, EP, ES, Fl, FR, GB, 
another additional) HR, HU, ID, IE, IL, IS, 
nears (color IT, JP, KR, LT, LU, LV, 
temperature) AND MA, OA, RU, SU, WO); 
(second another FPRS; EPO; JPO; 
additional) nears length DERWENT; IBM_ TDB) 

L28 12 (((light ADJ emitting (US-PGPUB; USPAT) 
ADJ diode) LED) AND 
(color ADJ temperature) 
AND (second another 
additional) nears 
(switch) AND (second 
another additional) 
nears (color 
temperature) AND 
(second another 
additional) nears 
length).clm. 

L29 62344 (H0SB45/20 OR (US-PGPUB; USPAT) 
F21V23/009 OR 
F21V23/04 OR 
F21V23/06 OR 
F21Y2103/10 OR 
F21Y2113/10 OR 
F21Y2115/10 OR 
F21Y2113/13).cpc. 

L30 104 L29 AND L27 (US-PGPUB; USPAT) 

PE2E SEARCH - Search History (Interference) 

Ref# Hits 

04/08/202312:56:26 PM 
VVorkspace: 17129228 

earch Query DBs 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

Plurals 

2023/04/08 
12:02 PM 

2023/04/08 
12:12 PM 

2023/04/08 
12:40 PM 

2023/04/08 
12:40 PM 

imeStamp 
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N1 273 

N2 12 

04/08/202312:56:26 PM 
VVorkspace: 17129228 

((light ADJ emitting ADJ 
diode) LED) AND (color 
ADJ temperature) AND 
(second another 
additional) nears 
(switch) AND (second 
another additional) 
nears (color 
temperature) AND 
(second another 
additional) nears length 

(((light ADJ emitting 
ADJ diode) LED) AND 
(color ADJ temperature) 
AND (second another 
additional) nears 
(switch) AND (second 
another additional) 
nears (color 
temperature) AND 
(second another 
additional) nears 
length).clm. 

(US-PGPUB; USPAT) OR ON ON 

(US-PGPUB; USPAT) OR ON ON 

2023/04/08 
12:10 PM 

2023/04/08 
12:11 PM 
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IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 

Page 1 of 3 

PTOL-85 (Rev. 02/11) 

Jesco Lighting Group, LLC -- EX1004 - Page 174 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

37106 7590 04/14/2023 

FLETCHER YODER P.C. 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

APPLICATION NO. FILING DATE 

17/129,228 12/21/2020 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Peter Angelo DallePezze AGSL:0002 1012 

TITLE OF INVENTION: CONTROLLING COLOR TEMPERATURE AND LUMINANCE IN LINEAR LED FIXTURES 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

HAMMOND, CRYSTAL L 2844 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

315-294000 

2. For printing on the patent front page, list 
( 1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 07/14/2023 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: DissueFee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via Patent Center or EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Jesco Lighting Group, LLC -- EX1004 - Page 175 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/129,228 12/21/2020 

37106 7590 04/14/2023 

FLETCHER YODER P,C, 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

FIRST NAMED INVENTOR 

Peter Angelo DallePezze 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

AGSL:0002 1012 

EXAMINER 

HAMMOND, CRYSTAL L 

ART UNIT PAPER NUMBER 

2844 

DATE MAILED: 04/14/2023 
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Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
17/129,228 
Examiner 
CRYSTAL L HAMMOND 

Applicant(s) 
DallePezze et al. 
Art Unit I AIA (FITF) Status 
2844 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to amendmnets filed 01/25/2023. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) □All b) 0 Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 
2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. ~ Notice of References Cited (PTO-892) 5. D Examiner's Amendment/Comment 

2.0 Information Disclosure Statements (PTO/SB/08), 6. ~ Examiner's Statement of Reasons for Allowance 
Paper No./Mail Date . 

3. D Examiner's Comment Regarding Requirement for Deposit 7. □ Other __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. __ . 

/CRYSTAL L HAMMOND/ 
Primary Examiner, Art Unit 2844 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230408 
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Application/Control Number: 17 /129,228 
Art Unit: 2844 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

1. The present application, filed on or after March 16, 2013, is being examined 

under the first inventor to file provisions of the AIA. 

Allowable Subject Matter 

2. Claims 1-20 are allowed. 

3. The following is an examiner's statement of reasons for allowance: Claim 1 

requires a second plurality of LEDs configured to produce a second light having a 

second color temperature different from the first color temperature, wherein the second 

plurality of LEDs align within a second linear shape; a second switch configured to 

cause the one of the plurality of currents to couple to the first plurality of LEDs, the 

second plurality of LEDs, or both; and wherein the linear LED lighting apparatus is 

configured to electrically couple to an additional linear LED lighting apparatus having a 

second length different than the first length by a scale factor, wherein the additional 

linear LED lighting apparatus is configured to produce a third light having the first color 

temperature via a third plurality of LEDs or a fourth light having the second color 

temperature via a fourth plurality of LEDs. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Conclusion 
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Application/Control Number: 17 /129,228 
Art Unit: 2844 

Page 3 

4. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to CRYSTAL L HAMMOND whose telephone number is 

(571 )270-1682. The examiner can normally be reached M-F 12pm-4pm Alt Fridays. 

Examiner interviews are available via telephone, in-person, and video 

conferencing using a USPTO supplied web-based collaboration tool. To schedule an 

interview, applicant is encouraged to use the USPTO Automated Interview Request 

(AIR) at http://www.uspto.gov/interviewpractice. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Alexander Taningco can be reached on 571-272-8048. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of published or unpublished applications may be 

obtained from Patent Center. Unpublished application information in Patent Center is 

available to registered users. To file and manage patent submissions in Patent Center, 

visit: https://patentcenter.uspto.gov. Visit https://www.uspto.gov/patents/apply/patent­

center for more information about Patent Center and 

https://www.uspto.gov/patents/docx for information about filing in DOCX format. For 

additional questions, contact the Electronic Business Center (EBC) at 866-217-9197 

(toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/CRYSTAL L HAMMOND/ 
Primary Examiner, Art Unit 2844 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

First Named Inventor: 
Peter Angelo DallePezze et al. 

Application No.: 17/129,228 

Filed: December 21, 2020 

For: CONTROLLING COLOR 
TEMPERATURE AND LUMINANCE IN 
LINEAR LED FIXTURES 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

Group Art Unit: 2844 

Confirmation No.: 1012 

Examiner: Hammond, Crystal L. 

Atty. Docket: AGSL:0002 

CERTIFICATE OF 1RANSMISSION OR MAILING 
37 C.F.R. 1.8 

I hereby certify that this correspondence is being transmitted by facsimile 
to the United States Patent and Trademark Office in accordance with 37 
C.F.R. § l.6(d), or is being transmitted via the Office electronic filing 
system in accordance with 37 C.F.R. § l.6(a)(4), oris being deposited with 
the U.S. Postal Service with sufficient postage as First Class Mail in an 
envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450, on the date below: 

July 10, 2023 
Date 

/Jim Thomas/ 
Jim Thomas 

Reg. No. 71,611 

AMENDMENT UNDER 37 C.F.R. §1.312 

Pursuant to 37 C.F.R. § 1.312, Applicant respectfully request entry of the following 

amendments in the above-identified patent application. 
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IN THE CLAIMS 

Application no. 17/129,228 
Amendment Under 37 C.F.R. §1.312 

Page 2 

The following listing of the claims is provided in accordance with 37 C.F.R. §1.121. 

1. (Previously Presented) A linear light-emitting diode (LED) lighting apparatus, 

compnsmg: 

an array of light emitting diodes (LEDs) having a first length, wherein the array of LEDs 

compnses: 

a first plurality of LEDs configured to produce a first light having a first color 

temperature, wherein the first plurality of LEDs aligns within a first linear 

shape; 

a second plurality of LEDs configured to produce a second light having a second 

color temperature different from the first color temperature, wherein the 

second plurality of LEDs align within a second linear shape; 

a driver circuit configured to output a plurality of currents; 

a switch assembly configured to couple to the driver circuit, wherein the switch assembly 

compnses: 

a first switch configured to cause the driver circuit to output one of the plurality of 

currents; 

a second switch configured to cause the one of the plurality of currents to couple 

to the first plurality of LEDs, the second plurality of LEDs, or both; and 

wherein the linear LED lighting apparatus is configured to electrically couple to an 

additional linear LED lighting apparatus having a second length different than the first length by 

a scale factor, wherein the additional linear LED lighting apparatus is configured to produce a 

third light having the first color temperature via a third plurality of LEDs or a fourth light having 

the second color temperature via a fourth plurality of LEDs. 

2. (Original) The linear LED lighting apparatus of claim 1, wherein the second switch 

comprises a plurality of selectable positions. 
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3. (Original) The linear LED lighting apparatus of claim 2, wherein the plurality of 

selectable positions comprises: 

a first position configured to cause the switch assembly to couple the one of the plurality 

of currents to the first plurality of LEDs; 

a second position configured to cause the switch assembly to couple the one of the 

plurality of currents to the second plurality of LEDs; and 

a third position configured to cause the switch assembly to couple a first portion of the 

one of the plurality of currents to the first plurality of LEDs and a second portion of the one of 

the plurality of currents to the second plurality of LEDs. 

4. (Original) The linear LED lighting apparatus of claim 1, wherein the first color 

temperature corresponds to 3000 Kelvin and the second color temperature corresponds to 4000 

Kelvin. 

5. (Original) The linear LED lighting apparatus of claim 1, wherein the second switch 

comprises a plurality of selectable positions, wherein each of the plurality of selectable positions 

is configured to cause the switch assembly to send a respective signal to the driver circuit, 

wherein the respective signal is configured to cause the driver circuit to output the one of the 

plurality of currents that corresponds to a current position of the plurality of selectable positions. 

6. (Original) The linear LED lighting apparatus of claim 1, comprising a housing 

comprising an interior volume configured to hold the driver circuit, the first plurality of LEDs, 

and the second plurality of LEDs. 

7. (Original) The linear LED lighting apparatus of claim 6, wherein the housing comprises a 

length greater than or equal to 24 inches. 

8. (Original) The linear LED lighting apparatus of claim 6, wherein the switch assembly is 

configured to be positioned in a receptacle of the housing, and wherein the switch assembly is 

configured to be flush with a surface of the housing when positioned in the receptacle. 
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9. (Original) The linear LED lighting apparatus of claim 1, comprising at least one electrical 

connection configured to transmit electricity from the lighting apparatus to at least one other 

lighting apparatus. 

10. (Original) A linear light-emitting diode (LED) lighting system, comprising: 

a first modular lighting apparatus traversing a first linear distance, wherein the first 

modular lighting apparatus comprises: 

a first plurality of light-emitting diodes (LEDs) arranged within a first linear form 

factor and having a first number of LEDs, each LED of the first plurality of LEDS 

associated with a first color temperature; 

a first driver circuit configured to output a first plurality of currents; 

a first switch assembly configured to: 

cause the first driver circuit to output one of the first plurality of currents; 

and 

couple the one of the first plurality of currents to the first plurality of 

LEDs; and 

a first extender port; and 

a second modular lighting apparatus traversing a second linear distance that is longer than 

the first linear distance, wherein the second modular lighting apparatus comprises: 

a second plurality of light-emitting diodes (LEDs) arranged within a second linear 

form factor and having a second number of LEDs, each LED of the second plurality of 

LEDs associated with the first color temperature, wherein the second number is greater 

than the first number by a scale factor; 

a second driver circuit configured to output a second plurality of currents; 

a second switch assembly configured to: 

cause the second driver circuit to output one of the second plurality of 

currents; and 

couple the one of the second plurality of currents to the second plurality of 

LEDs, wherein the one of the second plurality of currents is greater 
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than the one of the first plurality of currents by the scale factor; 

and 

a second extender port configured to couple with the first extender port to 

combine the first modular lighting apparatus and the second modular lighting apparatus 

to traverse the first linear distance and the second linear distance. 

11. (Original) The linear LED lighting system of claim 10, wherein the first switch assembly 

is configured to receive a signal to cause the first driver circuit to output the one of the first 

plurality of currents. 

12. (Original) The linear LED lighting system of claim 11, wherein the signal is received via 

a wired connection. 

13. (Original) The linear LED lighting system of claim 11, wherein the signal is received via 

a mechanical switch. 

14. (Original) The linear LED lighting system of claim 11, wherein the signal comprises a 

wireless signal. 

15. (Original) The linear LED lighting system of claim 10, wherein the first driver circuit 

comprise a current regulator. 

16. (Currently Amended) The linear LED lighting system of claim 10, wherein the first 

extender port is configured to electrically couple the first modular lighting apparatus to the 

second modular lighting apparatus. 

17. (Original) The linear LED lighting system of claim 10, wherein each LED of the first 

plurality of LEDs receives a same amount of current via the one of the first plurality of currents 

that each LED of the second plurality of LEDs receives via the one of the second plurality of 

currents. 
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18. (Currently Amended) A linear light-emitting diode (LED) system, comprising: 

a first modular lighting apparatus comprising: 

a first array of light emitting diodes (LEDs) comprising: 

a first plurality of LEDs associated with a first color temperature, wherein the first 

plurality of LEDs aligns within a first linear shape; 

a second plurality of LEDs associated with a second color temperature different 

from the first color temperature, wherein the second plurality of LEDs aligns within a 

second linear shape; 

a first driver circuit configured to output a first plurality of currents; 

a first switch assembly configured to couple to the first driver circuit, wherein the 

first switch assembly comprises: 

a first switch configured to cause the first driver circuit to output one of 

the first plurality of currents; 

a second switch configured to: 

cause a first portion of the one of the first plurality of currents to 

couple to each LED of the first plurality of LEDs; 

cause the first portion of the one of the first plurality of currents to 

couple to each LED of the second plurality of LEDs; or 

cause half of the first portion of the one of the first plurality of 

currents to couple to each LED of the first plurality of LEDs and each 

LED of the second plurality of LEDs; and 

a second modular lighting apparatus configured to electrically couple to the first modular 

lighting apparatus, wherein the second modular lighting apparatus comprises: 

a second array of light emitting diodes (LEDs) comprising: 

a third plurality of LEDs associated with a third color temperature, 

wherein the third plurality of LEDs aligns within a third linear shape, wherein the 

third color temperature matches the first color temperature, and wherein the third 

plurality of LEDs is longer than the first plurality of LEDs; 

a fourth plurality of LEDs associated with a fourth color temperature 

matching the second color temperature, wherein the fourth plurality of LEDs 
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aligns within a fourth linear shape, and wherein the fourth plurality of LEDs is 

longer than the second plurality of LEDs; 

a second driver circuit configured to output a second plurality of currents; 

a second switch assembly configured to couple to the second driver circuit, 

wherein the second switch assembly comprises: 

a third switch configured to cause the second driver circuit to output one 

of the second plurality of currents; and 

a fourth switch configured to: 

cause a second portion of the one of the second plurality of 

currents to couple to each LED of the third plurality of LEDs; 

cause the second portion of the one of the second plurality of 

currents to couple to each LED of the fourth plurality of LEDs; or 

cause half of the second portion of the one of the second plurality 

of currents to couple to each LED of the third plurality of LEDs and each 

LED of the fourth plurality of LEDs. 

19. (Original) The linear LED system of claim 18, wherein the first modular lighting 

apparatus comprises a first connector configured to couple to a second connector part of the 

second modular lighting apparatus, wherein the first connector and second connector are 

configured to transmit data between the first modular light apparatus and the second modular 

lighting apparatus. 

20. (Original) The linear LED system of claim 18, wherein a first ratio of the one of the 

second plurality of currents to the one of the first plurality of currents matches a second ratio of a 

first number of LEDs in the first plurality of LEDs to a second number of LEDs in the third 

plurality of LEDs. 
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By the present paper, Applicant respectfully requests entry of the above amendments to 

claims 16 and 18. Applicant notes that the amendment merely corrects formal matters and do 

not change the scope of the respective claims. As such, Applicant has elected to file the 

amendment under 37 C.F.R. §1.312 and respectfully request that the Examiner enter the present 

amendments prior to issuance. 

General Authorization 

In accordance with 37 C.F.R. § 1.136, Applicant hereby provides a general authorization 

to treat this and any future reply requiring an extension of time as incorporating a request 

therefore. Furthermore, Applicant authorizes the Commissioner to charge the appropriate fee for 

any extension of time, or any other fees that the Commissioner believes are due, now or in the 

future, to Deposit Account No. 06-1315; Order No. AGSL:0002/THO. 

Conclusion 

In view of the amendments and remarks set forth above, Applicant respectfully request 

entry of the amendment prior to issuance. If the Examiner believes that a telephonic interview 

will help speed this application toward issuance, the Examiner is invited to contact the 

undersigned at the telephone number listed below. 

Date: July 10, 2023 

Respectfully submitted, 

/Jim Thomas/ 
Jim Thomas 
Reg. No. 71,611 
FLETCHER YODER 
P.O. Box 692289 
Houston, Texas 77269-2289 
(281) 970-4545 
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Atty. Docket: AGSL:0002 

CERTIFICATE OF 1RANSMISSION OR MAILING 
37 C.F.R. 1.8 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 

I hereby certify that this correspondence is being transmitted by facsimile 
to the United States Patent and Trademark Office in accordance with 37 
C.F.R. § l.6(d), or is being transmitted via the Office electronic filing 
system in accordance with 37 C.F.R. § l.6(a)( 4), or is being deposited with 
the U.S. Postal Service with sufficient postage as First Class Mail in an 
envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA22313-1450, on the date below: 

Alexandria, VA 22313-1450 

July 10, 2023 
Date 

/Jim Thomas/ 
Jim Thomas 

Reg. No. 71,611 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

On April 14, 2023, a Notice of Allowance and Fee(s) Due was mailed for the above­

referenced application. In this paper, the Examiner provided a Statement of Reasons for 

Allowance. Although Applicant gratefully acknowledge the Examiner's Allowance of the 

present claims, Applicant does not necessarily agree with the Examiner's Reasons for 

Allowance. First, Applicant believes that the record in this case is sufficiently clear that 

the Examiner's Statement of Reasons of Allowance is not needed. Further, Applicant notes 

that the claims include recitations in addition or alternative to those noted by the Examiner 

that are not taught or suggested by the prior art of record. Accordingly, Applicant 

respectfully declines to accept any of the Examiner's comments as admissions of 

Applicant. 

Date: July 10, 2023 

Respectfully submitted, 

/Jim Thomas/ 
Jim Thomas 
Reg. No. 71,611 
FLETCHER YODER, P.C. 
(281) 970-4545 
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NOTIFICATION DATE DELIVERY MODE 

08/07/2023 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docket@fyiplaw.com 

PTOL-90A (Rev. 04/07) 
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Response to Rule 312 Communication 

Application No. 

17/129,228 

Examiner 

CRYSTAL L HAMMOND 

Applicant(s) 

DallePezze et al. 

Art Unit AIA (FITF) Status 

2844 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address --

1. ~The amendment filed on 10 July 2023 under 37 CFR 1.312 has been considered, and has been: 

a) ~ entered. 

b) D entered as directed to matters of form not affecting the scope of the invention. 

c) D disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 

and the required fee to withdraw the application from issue. 

d) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

f) D not entered because the supplemental or corrected Application Data sheet (ADS) 

D was not accompanied by a petition to accept an unintentionally delayed claim under 37 CFR 1.55 or 27 CFR 1.78; 

D did not identify the information being changed in accordance with 37 CFR 1.76(c)(2); 

D was not properly signed in accordance with 37 CFR 1.76(e) (or 37 CFR 1.33(b) for applications filed prior to 

September 16, 2012). 

/CRYSTAL L HAMMOND/ 
Primary Examiner, Art Unit 2844 

U.S. Patent and Trademark Office 

PTOL-271 (Rev. 08-21) Response to Rule 312 Communication Part of Paper No. 20230731 
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I hereby certify that this correspondence is being transmitted by facsimile 
to the United States Patent and Trademark Office in accordance with 37 
C.F.R. § l.6(d), or is being transmitted via the Office electronic filing 
system in accordance with 37 C.F.R. § l.6(a)(4), oris being deposited with 
the U.S. Postal Service with sufficient postage as First Class Mail in an 
envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450, on the date below: 

July 10, 2023 
Date 

/Jim Thomas/ 
Jim Thomas 

Reg. No. 71,611 

AMENDMENT UNDER 37 C.F.R. §1.312 

Pursuant to 37 C.F.R. § 1.312, Applicant respectfully request entry of the following 

amendments in the above-identified patent application. 

OK TO ENTER: /C.L,H/ 
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on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in 
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or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197. 

The USPTO is implementing electronic patent issuance with a transition period, during which period the 
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of 
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the 
USPTO's Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center 
may be reached at (800)972-6382. 

Determination of Patent Term Adjustment under 35 U .S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 202 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Center (https:// 
patentcenter. uspto.gov ). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office 
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should 
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE), 
Stakeholder Support Division (SSD) at (571)-272-4200. 

IR103 (Rev. 10/09) 

Jesco Lighting Group, LLC -- EX1004 - Page 199 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



INVENTOR(s) (Please see PATENT CENTER site https://patentcenter.uspto.gov for additional inventors): 

Peter Angelo DallePezze, Houston, TX; 
Andrew Michael Svendsen, Lakewood, CO; 

APPLICANT( s) (Please see PA TENT CENTER site https://patentcenter.uspto.gov for additional applicants): 

AGS Lighting Management, LLC, Houston, TX; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 

Jesco Lighting Group, LLC -- EX1004 - Page 200 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

17/129,228 12/21/2020 

37106 7590 

FLETCHER YODER P.C. 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

09/05/2023 

FIRST NAMED INVENTOR 

Peter Angelo DallePezze 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

AGSL:0002 

CONFIRMATION NO. 

1012 

EXAMINER 

HAMMOND, CRYSTAL L 

ART UNIT PAPER NUMBER 

2844 

NOTIFICATION DATE DELIVERY MODE 

09/05/2023 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

docket@fyiplaw.com 

PTOL-90A (Rev. 04/07) 

Jesco Lighting Group, LLC -- EX1004 - Page 201 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

17/129,228 

FLETCHER YODER P.C. 
P.O. Box 692289 
HOUSTON, TX 77269-2289 

ISSUE DATE 

05-Sep-2023 

EGRANT NOTIFICATION 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

PATENT NO. 

11751302 

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center at https:// 
patentcenter .uspto.gov 

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more information, please visit 
https://www.uspto.gov/electronicgrants 

page 1 of 1 

Jesco Lighting Group, LLC -- EX1004 - Page 202 of 202 
Jesco Lighting Group LLC v. AGS Lighting Management LLC -- IPR2025-01328


	37106_17129228_12-21-2020_Power of Attorney
	37106_17129228_12-21-2020_Specification
	37106_17129228_12-21-2020_Claims
	37106_17129228_12-21-2020_Abstract
	37106_17129228_12-21-2020_Application Data Sheet
	37106_17129228_12-21-2020_Fee Worksheet (SB06)
	37106_17129228_12-21-2020_Electronic Filing System Acknowledgment Receipt
	37106_17129228_12-21-2020_Drawings-only black and white line drawings
	37106_17129228_12-21-2020_Oath or Declaration filed
	37106_17129228_01-05-2021_Fee Worksheet (SB06)
	37106_17129228_01-05-2021_Filing Receipt
	37106_17129228_01-05-2021_Response - Re:  Informal Power of Attorney (PTOL-308)
	37106_17129228_01-06-2021_Power of Attorney
	37106_17129228_01-06-2021_Electronic Filing System Acknowledgment Receipt
	37106_17129228_01-11-2021_Communication - Re:  Power of Attorney (PTOL-308)
	37106_17129228_12-23-2021_Notice of Publication
	37106_17129228_06-23-2022_Information Disclosure Statement (IDS) Form (SB08)
	37106_17129228_06-23-2022_Foreign Reference
	37106_17129228_06-23-2022_Other reference-Patent/Application/Search Documents
	37106_17129228_06-23-2022_Electronic Filing System Acknowledgment Receipt
	37106_17129228_12-07-2022_Non-Final Rejection
	37106_17129228_12-07-2022_List of references cited by examiner
	37106_17129228_12-07-2022_Search information including classification, databases and other search related notes
	37106_17129228_12-07-2022_Examiner's search strategy and results
	37106_17129228_12-07-2022_List of References cited by applicant and considered by examiner
	37106_17129228_12-07-2022_Bibliographic Data Sheet
	37106_17129228_01-10-2023_Examiner Interview Summary Record (PTOL - 413)
	37106_17129228_01-10-2023_Office Action Appendix
	37106_17129228_01-25-2023_Fee Worksheet (SB06)
	37106_17129228_01-25-2023_Amendment/Request for Reconsideration-After Non-Final Rejection
	37106_17129228_01-25-2023_Claims
	37106_17129228_01-25-2023_Applicant Arguments/Remarks Made in an Amendment
	37106_17129228_01-25-2023_Electronic Filing System Acknowledgment Receipt
	37106_17129228_04-14-2023_List of references cited by examiner
	37106_17129228_04-14-2023_Issue Information including classification, examiner, name, claim, renumbering, etc.
	37106_17129228_04-14-2023_Search information including classification, databases and other search related notes
	37106_17129228_04-14-2023_Examiner's search strategy and results
	37106_17129228_04-14-2023_Bibliographic Data Sheet
	37106_17129228_04-14-2023_Notice of Allowance and Fees Due (PTOL-85)
	37106_17129228_07-10-2023_Amendment after Notice of Allowance (Rule 312)
	37106_17129228_07-10-2023_Claims
	37106_17129228_07-10-2023_Applicant Arguments/Remarks Made in an Amendment
	37106_17129228_07-10-2023_Fee Worksheet (SB06)
	37106_17129228_07-10-2023_Electronic Filing System Acknowledgment Receipt
	37106_17129228_07-10-2023_Issue Fee Payment (PTO-85B)
	37106_17129228_07-10-2023_Post Allowance Communication - Incoming
	37106_17129228_08-07-2023_Response to Amendment under Rule 312
	37106_17129228_08-07-2023_Amendment After Final or under 37CFR 1.312, initialed by the examiner.
	37106_17129228_08-16-2023_Issue Notification
	37106_17129228_09-05-2023_eGrant day-of Notification



