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Multi-Voltage And Multi-Brightness LED Lighting Devices
And Methods Of Using Same

RELATED APPLICATIONS

[Para 1] The present application is a continuation of U.S. Patent Application No.
15/685,429, filed August 24, 2017, which is a continuation of U.S. Patent Application No.
14/172,644, filed February 4, 2014, which is a continuation of U.S. Patent Application No.
13/322,796, filed November 28, 2011, which is a national phase application of International
Application No. PCT/US2010/001597, filed May 28, 2010, which claims priority to U.S.
Provisional Application No. 61/217,215, filed May 28, 2009, and is a continuation-in-part of
U.S. Patent Application No. 12/287,267, filed October 6, 2008, which claims the priority to U.S.
Provisional Application No. 60/997,771, filed October 6, 2007; the contents of each of these

applications are expreésly incorporated herein by reference.

TECHNICAL FIELD
[Para 2] The present invention generally relates to light emitting diodes ("LEDs") for AC
operation, The present invention specifically relates to multiple voltage level and multiple

brightness level LED devices, packages and lamps.

FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
[Para 3] None.

BACKGROUND OF THE INVENTION

[Para 4] Field of the Invention

[Para 5] The present invention generally relates to light emitting diodes ("LEDs") for
multi-voltage level and/or multi-brightness level operation. The present invention specifically
relates to multiple voltage level and multiple brightness level light emitting diode circuits, single
chips, packages and lamps "devices" for direct AC voltage power source operation, bridge

rectified AC voltage power source operation or constant DC voltage power source operation.

Description of the Related Art
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[Para 6] LEDs are semiconductor devices that produce light when a current is supplied to
them. LEDs are intrinsically DC devices that only pass current in one polarity and historically
have been driven by DC voltage sources using resistors, current regulators and voltage regulators
to limit the voltage and current delivered to the LED. Some LEDs have resistors built into the
LED package providing a higher voltage LED typically driven with 5V DC or 12V DC.

[Para 7] With proper design considerations LEDs may be driven more efficiently with
direct AC or rectified AC than with constant voltage or constant current DC drive schemes.
[Para 8] Some standard AC voltage in the world include 12VAC, 24VAC, 100VAC,
110VAC, 120VAC, 220VAC, 230VAC, 240VAC and 277VAC. Therefore, it would be
advantageous to have a single chip LED or multi-chip single LED packages that could be easily
configured to operate at multiple voltages by simply selecting a voltage and/or current level
when packaging the multi-voltage and/or multi-current single chip LEDs or by selecting a
specific voltage and/or current level when integrating the LED package onto a printed circuit
board or within a finished lighting product. It would also be advantageous to have multi-current
LED chips and/or packages for LED lamp applications in order to provide a means of increasing
brightness in LED lamps by switching in additional circuits just as additional filaments are
switched in for standard incandescent lamps.

[Para 9] US 7,525,248 discloses a chip-scale LED lamp including discrete LEDs capable
of being built upon electrically insulative, electrically conductive, or electrically semi conductive
substrates. Further, the construction of the LED lamp enables the lamp to be configured for high
voltage AC or DC power operation. The LED based solid-state light emitting device or lamp is
built upon an electrically insulating layer that has been formed onto a support surface of a
substrate. Specifically, the insulating layer may be epitaxially grown onto the substrate, followed
by an LED buildup of an n-type semiconductor layer, an optically active layer, and a p-type
semiconductor layer, in succession. Isolated mesa structure of individual, discrete LEDs is
formed by ctching specific portions of the LED buildup down to the insulating layer, thereby
forming trenches between adjacent LEDs. Thereafter, the individual LEDs are electrically
coupled together through conductive elements or traces being deposited for connecting the n-
type layer of one LED and the p-type layer of an adjacent LED, continuing across all of the
LEDs to form the solid-state light emitting device. The device may therefore be formed as an

integrated AC/DC light emitter with a positive and negative lead for supplied electrical power.
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IN THE CLAIMS

The following are claims 1 to 17:

1. (Currently Amended) An LED lighting device comprising:

a first operating LED circuit and at least one additional LED circuit, wherein at least
one of the first operating LED circuit or the at least one additional LED circuit includes at
least two LEDs connected in either series or parallel[[; and]]

a switch eapable that is selectable by a user and configured to at least one of switehing
independently switch on or off at least one of the first LED circuit or the at least one
additional LED circuit, eireuits-on-or-offwherein the-on-or-off switchingis-selectable by-a
user-switehing or switch at least one of the switeh first LED circuit or the at least one

additional LED circuit to a different level of brightness; and

a driver connected to the first operating LED circuit and the at least one LLED circuit;

wherein the LED lighting device is configured to connect to an AC mains power

source;

wherein the driver has an output voltage lower than the AC mains power source and a

frequency higher than the AC mains power source; and

wherein the first operating LED circuit and the at least one additional LED circuit both

have a forward voltage of 6V or greater.

2. (Currently Amended) The LED lighting device of claim 1 wherein ateast-ene
LED-in-atleastone-of the first operating LED circuit and [[or]] the at least one additional
LED circuit can-be-driven-with-aforward-voltage-o£-6V-or-greater-are mounted on a reflective

substrate.

3. (Currently Amended) The LED lighting device of claim 1, having-a-lens

eover- wherein at least one of the two LEDs in either the first LED circuit or the at least one

additional LED circuit is coated with a light changing or enhancing substance that includes

phosphor or nano-crystals.
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4, (Original) The LED lighting device of claim 1 having a standard lamp

electrical base.

5. (Original) The LED lighting device of claim 1 further comprising a bridge

rectifier.

6. (Currently Amended) A multi-brightness LED lighting device comprising:
a first LED circuit and at least one additional LED circuit, wherein the first LED

circuit and the at least one additional LED circuit are connected in parallel; and wherein each
of the first LED circuit and the at least one additional LED circuit[[s]] inelading includes at
least two LEDs connected in series er-paratiel; and

a switch that is selectable by a user and configured to at least one of independently

switch on or off at least one of the first LED circuit or the at least one additional LED

circuit[[,]]; -
. g lovel-of briel ,
wherein the LED lighting device is configured to connect to an AC voltage power
source|[.]]; and

wherein the first LED circuit and the at least one additional LED circuit are mounted

on an insulating substrate.

7. (Currently Amended) The multi-brightness LED lighting device of claim 6,

herain Q ona ED) an-the A 119 ha Q ane-addition A
&

be-driven-with-a-forward veltage-of 6V-orgreater wherein the insulating substrate comprises
sapphire.

8. (Currently Amended) The multi-brightness LED lighting device of claim 6
having-alens-cover wherein at least one of the two LEDs in either the first LED circuit or the

at least one additional LED circuit is coated with a light changing or enhancing substance that

includes phosphor or nano-crystals.
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9. (Currently Amended) The multi-brightness LED lighting device of claim 6
having-a-standard-lamp-electrical-base further comprising a driver that has an output with a

frequency higher than the AC voltage power source.

10. (Currently Amended) The multi-brightness LED lighting device of claim 9
furthercomprisinga-bridge rectifier wherein at least one capacitor is connected to the output

of the driver.

11.  (Currently Amended) An LED lighting device comprising:

a first LED circuit and at least one additional LED circuit, each of the first LED circuit
and the at least one additional LED circuit including at least two LEDs connected in series or
parallel; and |

a switch, wherein switching of the switch is selectable by a user to independently
switch on or off at least one of the first LED circuit or the at least one additional LED circuit,

wherein the LED lighting device is configured to connect to an AC voltage power
source[[.]]; and

wherein the first LED circuit, the at least one additional LED circuit, and the switch

are integrated within or onto an LED package.

12. (Currently Amended) The LED lighting device of claim 11, wherein atleast

sink and a lens.

13. (Currently Amended) The LED lighting device of claim 11, having-alens

eover wherein said first LED circuit and said at least one additional circuit are mounted on a

reflective substrate.

14.  (Currently Amended) The LED lighting device of claim 11, havinga-standard
lamp-electrical base wherein said LED package includes a bridge rectificr and a driver.
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15. (Currently Amended) The LED lighting device of claim 11, further
comprising a-bridge rectifier wherein the AC voltage power source is a mains power source,

and wherein the LED lighting device is configured to be coupled to a dimmer switch, wherein

the dimmer switch adjusts a voltage of the mains power source to dim the first LED circuit or

the at least one additional LED circuit regardless of a user’s selection via the switch.

16. (Cancelled)

17. (New) An LED lighting device comprising:

a first operating LED circuit and at least one additional LED circuit, wherein at least
one of the first operating LED circuit or the at least one additional LED circuit includes at
least two LEDs connected in either series or parallel; and

a switch capable of switching the at least one additional LED circuit on or off, wherein
switching of the at least one additional LED circuit is selectablc by a user switching the
switch;

wherein the LED lighting device is configured to connect to an AC mains power
source; and

wherein the first operating LED circuit and the at least one additional LED circuit are

mounted on a substrate including a heat sink.

18. (New) The LED lighting device of claim 17, wherein the at least two LEDs
are coated with a light changing or enhancing substance that includes phosphor or nano-

crystals.

19. (New) The LED lighting device of claim 17, wherein LEDs in the first
operating LED circuit are a different size than other LEDs in the at least one additional LED

circuit.

20.  (New) The LED lighting device of claim 17, wherein the LED lighting device
is configured to be coupled to an LED driver with a 12V output.
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21. (New) The LED lighting device of claim 17 further comprising:
a dimmer switch configured to adjust a voltage of the AC voltage power source to dim
the first operating LED circuit or the at least one additional LED circuit regardless of a user’s

selection via the switch.
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REMARKS

Applicant submits the above amendments and these remarks in reply to the Office

Action dated March 28, 2019.

Specification Amendments

In the specification, new paragraphs 39-43 are added, support for which is provided by
at least paragraphs 13, 14, 16, 17, and 21 of U.S. Provisional Patent Application No.
61/217,215 filed May 28, 2009, which was previously incorporated by reference (see
paragraph 1 of the originally-filed specification of the present patent application). No new

matter is added.

Claim Amendments

'Applicant has amended claims 1, 2, and 6-15. Claim 16 has been cancelled. New
independent claim 17 and new dependent claims 18-21 have been added. No new matter is
added.

Double Patenting Rejection:

Claims 1-16 have been rejected under 35 U.S.C. § 101 for statutory double patenting
as allegedly claiming the same invention as that of claims 1-12 and 14-21 of U.S. Patent No.
10,271,393. Applicant respectfully submits that the complete language of original claims 1-
16 of the present application differs from claims 1-12 and 14-21 of U.S. Patent No.
10,271,393. Notwithstanding the above, Applicant respectfully submits that that the statutory
double patenting rejections of claims 1-16 are now moot in light of the amendments noted
above. Accordingly, Applicant respectfully requests that the statutory double patenting
rejections under 35 U.S.C. § 101 be withdrawn.

Rejections Under 35 U.S.C. § 102
Claims 1-4, 6-9, 11-14, and 16 stand rejected under pre-AIA 35 U.S.C. § 102(b) as
being allegedly anticipated by U.S. Patent No. 7,748,877 (“Colby”). Claims 1, 6, and 11 are

independent claims; claim 16 has been cancelled. Applicant respectfully traverses these

rejections.
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Independent Claim 1

Applicant respectfully submits that Colby fails to disclose each and every element of
amended independent claim 1. Independent claim 1 has been amended to recite “a driver
connected to the first operating LED circuit and the at least one LED circuit; . . . wherein the
driver has an output voltage lower than the AC mains power source and a frequency higher
than the AC mains power source.” Colby fails to disclose a driver that is connected to a first
operating LED circuit and at least one LED circuit. Further, Colby fails to disclose a driver
that has an output voltage lower than an AC mains power source and a frequency higher than
the AC mains power source.

Additionally, independent claim 1 has been amended to include “wherein the first
operating LED circuit and the at least one additional LED circuit both have a forward voltage
of 6V or greater,” which is based on the language previously included in dependent claim 2.
Colby fails to disclose that the first operating LED circuit and the at least one additional LED
circuit both have a forward voltage of 6V or greater. Stating that “US plugs operate on 120V
60Hz,” the Office Action essentially relies on the disclosure of “AC voltage” in Colby having
a “frequency of 60 HZ” as disclosing the forward voltage required by claim 1. Office Action,
p. 4; Colby, 4:26-31. However, Applicant respectfully submits that the disclosure of an AC
voltage supplied from a wall outlet does not disclose the forward voltage of an LED. The
“forward voltage” of an LED circuit, as recited in claim 1, is the minimum voltage difference
required between the anode and cathode of the LEDs in the claimed circuit to allow current to

flow through the LEDs. (See, e.g., LED Tutorial — Learn the basics, hitps://www.

baldengineer.com/led-basics.html.) Thus, the recited forward voltage is different from the AC
voltage I\Jrovided by a typical wall outlet.

Accordingly, as discussed above, Colby fails to disclose each and every element of
claim 1. Claim 1 is therefore allowable. Further, claims 2-4, which depend from and include
the subject matter of claim 1, are also allowable for at least the same reasons as those

discussed above with respect to claim 1.
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Independent Claim 6
Applicant respectfully submits that Colby fails to disclose each and every element of

amended independent claim 6. Independent claim 6, as amended, recite:

a first LED circuit and at least one additional LED circuit, wherein
the first LED circuit and the at least one additional LED circuit are
connected in parallel, and wherein each of the first LED circuit and the
second LED circuit includes at least two LEDs connected in series;

wherein the first LED circuit and the at least one additional LED
circuit are mounted on an insulating substrate.”

Colby does not disclose the above-emphasized features. Accordingly, Colby fails to
disclose each and every element of claim 6. Claim 6 is therefore allowable. Further, claims
7-9, which depend from and include the subject matter of claim 6, are also allowable for at

least the same reasons as those discussed above with respect to claim 6.

Independent Claim 11

Applicant respectfully submits that Colby fails to disclose each and every element of
amended independent claim 11. Independent claim 11 has been amended to recite “wherein
the first LED circuit, the at least one additional LED circuit, and the switch are integrated
within or onto an LED package.” Colby is directed to a “multi-mode bulb [that] is configured
to operate in a three-way receptacle of a legacy light fixture.” Colby, 2:25-27. As noted by
Colby, a 3-way switch on the legacy receptacle determines which “hot contact” will be
operational to provide voltage to the bulb. See, e.g., Col. 1:18-2:3 & 2:24-33. In
contradistinction, independent claim 11 makes clear that the switch is “integrated within or
onto an LED package” (e.g., a light bulb), not a receptacle for receiving the LED package as
suggested by Colby.

Accordingly, Colby fails to disclose each and every element of claim 11. Claim 11 is
therefore allowable. Further, claims 12-14, which depend from and include the subject matter
of claim 11, are also allowable for at least the same reasons as those discussed above with

respect to claim 11.

10
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Independent Claim 16
As claim 16 has been cancelled, Applicant respectfully submits that the rejection of

claim 16 is moot.

For all of the foregoing reasons, Applicant respectfully requests that the rejections of
claims 1-4, 6-9, 11-14, and 16 under § 102 over Colby be withdrawn.

Rejections Under 35 U.S.C. § 103
Claims 5, 10, and 15 stand rejected under pre-AIA 35 U.S.C. § 103(a) over Colby and
U.S. Patent No. 8,198,819 (“Lenk”). Claim 5 depends from and includes the subject matter of

claim 1; claim 10 depends from and includes the subject matter of claim 6; and claim 15
depends from and includes the subject matter of claim 11.

The Office Action relies on Lenk as disclosing a bridge rectifier. Office Action, p. 6.
But Lenk fails to remedy the deficiencies of Colby with respect to independent claims 1, 6,
and 11 discussed above. With respect to claim 1, Lenk fails to teach or suggest “wherein the
first operating LED circuit and the at least one additional LED circuit both have a forward
voltage of 6V or greater.” With respect to claim 6, Lenk fails to teach or suggest “wherein the
first LED circuit and the at least one additional LED circuit are connected in parallel, and
wherein each of the first LED circuit and the second LED circuit includes at least two LEDs
connected in series,” or “wherein the first LED circuit and the at least one additional LED
circuit are mounted on an insulating substrate.”

Further, with respect to claim 11, Lenk fails to teach or suggest “wherein the first LED
circuit, the at least one additional LED circuit, and the switch are integrated within or onto an
LED package.” Lenk is directed to “[c]ircuits to make a 3-way LED light bulb correctly
interface to a standard 3-way light socket.” Lenk, Abstract. Lenk does teach or suggest a
switch that is “integrated within or onto an LED package,” as required by claim 11.

Accordingly, neither Colby nor Lenk, alone or in combination, teaches or suggests the

above-referenced features of claims 1, 6, or 11. Thus, claims 1, 6, and 11 are allowable over

11
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Colby and Lenk. Claims 5, 10, and 15 are therefore also allowable for at least the same
reasons as those discussed above with respect to claims 1, 6, and 11, respectively.
For all of the foregoing reasons, Applicant respectfully requests that the rejections of

claims 5, 10, and 15 under § 103 over Colby and Lenk be withdrawn.

New Claims

New independent 17 is also allowable. For example, Colby fails to disclose that “the
first operating LED circuit and the at least one additional LED circuit are mounted on a heat
sink,” as recited by claim 17. Further, Lenk fails to remedy the deficiencies of Colby. For at
least these reasons, new independent claim 17 is allowable. New dependent claims 18-21

depend from and include the subject matter of claim 17 are therefore also allowable.

Conclusion

Applicant respectfully submits that all pending claims are in proper form for
allowance. Reconsideration and withdrawal of all objections and rejections are respectfully
requested and a timely Notice of Allowance is solicited.

Authorization is given to charge any fees due or credit any overpayments in regards to

this communication to deposit account 08-1394, If the Examiner has any questions or

concerns, a telephone call to the undersigned at (949) 202-3013 is welcomed and encouraged.

Certificate of Transmission Respectfully submitted,

I hereby certify that this correspondence is

being electronically transmitted via EFS Web %@

to the Commissioner for Patents, on the date

stated below. Brent A. Folsom
Attorney for Applicant
/% Reg. No. 43,614
June 13, 2019
Nidia Linares Date
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