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’546 Patent – Instituted Grounds, Claims 1-6, 8

Ground Claims Basis

Ground 1 1-2 35 U.S.C. § 103: These claims are obvious over Kuang in view of the general 

knowledge of a POSITA.

Ground 2 3 35 U.S.C. § 103: This claim is obvious over Kuang in view of Debevec.

Ground 3 1-2, 8 35 U.S.C. § 103: These claims are obvious over Lys in view of the general 

knowledge of a POSITA.

Ground 4 3 35 U.S.C. § 103: This claim is obvious over Lys in view of Debevec.

Ground 5 4 35 U.S.C. § 103: This claim is obvious over Hiroyuki in view of the general 

knowledge of a POSITA.

Ground 6 5-6, 8 35 U.S.C. § 103: These claims  are obvious over Hiroyuki in view of Kuang.
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Grounds/Claims Disputed by Patent Owner

Claim Limitation

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

1[A] a master control unit electrically connected to the direct current power source, 
including a microcontroller and a voltage regulator electrically connected to the 
microcontroller;

1[B] at least a slave control unit electrically connected to the master control unit and 
the light-emitting diode light string; and

1[C] a transmission line electrically connected to the master control unit and the 
slave control unit,

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.

Grounds 1 (Kuang) and 3 (Lys)
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Grounds/Claims Disputed by Patent Owner

Ground 1 (Kuang)

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

• Dr. Lebby does not dispute Dr. Schubert’s opinion that “curtain lamp” is “commonly understood to be one or 

more light strings.” Paper 17 (Reply) at 2 (citing EX 1003 (Schubert Decl.) ¶ 37 

Paper 1 (Petition) at 7 (citing Schubert Decl. ¶ 34) 

Reply at 3-4 (citing Schubert Decl. ¶ 44; Schubert Reply Decl. ¶¶ 14-15
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Grounds/Claims Disputed by Patent Owner

Ground 1 (Kuang)

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

• Dr. Lebby does not dispute Dr. Schubert’s opinion that “curtain lamp” is “commonly understood to be one or 

more light strings.” Paper 17 (Reply) at 2 (citing EX 1003 (Schubert Decl.) ¶ 37 

EX 1004 (Kuang) at [0032] (cited in Petition at 8)
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Grounds/Claims Disputed by Patent Owner

Ground 1 (Kuang)

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

• Like Kuang, the “string” of LEDs disclosed in the ’546 patent is only illustrated in schematics without any description 

of physical aspects of “strings” (Reply at 4)

• Nothing in the ’546 patent to suggest an LED “string” is limited to a certain physical configuration (Reply at 5)

EX 1001 (‘ 546 patent) at Fig. 4 (cited in Reply at 5)

‘ 546 patent at Fig. 7 (cited in Reply at 5)
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Grounds/Claims Disputed by Patent Owner

Ground 3 (Lys)

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

EX 1008 (Lys) at 33:18-36 (cited in Petition at 25)
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Grounds/Claims Disputed by Patent Owner

Grounds 1 (Kuang) and 3 (Lys)

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

• Minimum configuration for a “curtain lamp” according to the ’546 specification is one LED. Reply at 3 

‘546 patent at 6:15-20 (cited in Reply at 3)
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Grounds/Claims Disputed by Patent Owner

Claim Limitation

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

1[A] a master control unit electrically connected to the direct current power source, 
including a microcontroller and a voltage regulator electrically connected to the 
microcontroller;

1[B] at least a slave control unit electrically connected to the master control unit and 
the light-emitting diode light string; and

1[C] a transmission line electrically connected to the master control unit and the 
slave control unit,

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.

Grounds 1 (Kuang) and 3 (Lys)
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Grounds/Claims Disputed by Patent Owner

Claim Construction

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.

• Board: “transmitting signals related to an activity(ies) occurring at the same time” Paper 11 at 44

• Dr. Schubert: “signals that are sent to the slave nodes to control their corresponding LED strings at the same time” 

Petition at 16-17 (citing Schubert Decl. ¶ 50)

• Dr. Lebby: “signals related to activates governed by synchronized timing” EX 2001 ¶ 55
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Grounds/Claims Disputed by Patent Owner

Claim Construction

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.

• No support for interpreting “synchronous signals” as excluding “control signals” Reply at 10-14 

[T]he second terminal pin viewed from top to bottom direction is used to transmit signals for controlling the slave control units 

104 to drive the light-emitting diode light strings 30 …. EX1001 at 3:38-48.

[T]he second terminal pin viewed from top to bottom direction is used to receive signals from the master control unit 102, to drive 

the lightemitting diode light string 30 …. EX1001 at 3:49-58.

[T]he second terminal pin viewed from top to bottom direction is used to transmit signals for controlling the next slave control 

units 104 to drive the next light-emitting diode light strings 30 …. EX1001 at 3:59 to 4:3.

The signal controlling the light-emitting diode light strings 30 is transited to the first slave control unit 104 through the second 

terminal pin viewed from top to bottom direction in the right side of the master control unit 102. EX1001 at 6:7-10; EX1010, ¶ 32.
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Grounds/Claims Disputed by Patent Owner

Ground 1 (Kuang)

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.

Kuang at [0054] (cited in Petition at 16-17)

Kuang at [0035] (cited in Reply at 12)
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Grounds/Claims Disputed by Patent Owner

Ground 1 (Kuang)

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.

• Dr. Lebby’s “propagation delay” argument cannot distinguish Kuang when ’546 patent only discloses the 

same schematics Reply at 8-9 (citing Schubert Reply Decl. ¶ 27)
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Grounds/Claims Disputed by Patent Owner

Ground 3 (Lys)

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.

Lys at 16:56 to 17:2 (cited in Reply at 14)

Lys at 10:3-8 (cited in Petition at 33, Reply at 14)
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Grounds/Claims Disputed by Patent Owner

Ground 3 (Lys)

Claim Limitation

1[Pre] A driving apparatus for light-emitting diode curtain lamp applied to a direct 
current power source and at least a light-emitting diode light string, the driving 
apparatus for light-emitting diode curtain lamp including:

1[A] a master control unit electrically connected to the direct current power source, 
including a microcontroller and a voltage regulator electrically connected to the 
microcontroller;

1[B] at least a slave control unit electrically connected to the master control unit and 
the light-emitting diode light string; and

1[C] a transmission line electrically connected to the master control unit and the 
slave control unit,

1[D] wherein the slave control unit is controlled by the master control unit to drive 
the light-emitting diode light string; the transmission line is used to transit 
control signals and synchronous signals.
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Grounds/Claims Disputed by Patent Owner

Ground 3 (Lys) – “master control unit” (Claim 1)

Lys at Fig. 4 (cited in Petition at 29)
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Grounds/Claims Disputed by Patent Owner

Ground 3 (Lys) – “master control unit” (Claim 1)

• “user interface” is not just buttons, switches, and dials: 

(Reply at 15-16)

Lys at 14:17-29 (cited in Petition at 25-26)
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Grounds/Claims Disputed by Patent Owner

Ground 3 (Lys) – “master control unit” (Claim 1)

• “selectors” are not simply buttons of remote 

user interface 56: (Reply at 24-25)

Lys at 19:61 to 20:3 (cited in Petition at 24)

Lys at Fig. 6 (cited in Petition at 26-27)
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Grounds/Claims Disputed by Patent Owner

Claim Limitation

3 The driving apparatus for light-emitting diode curtain lamp in claim 2, wherein 
the slave control unit includes a transistor electrically connected to the signal 
processor.

Grounds 2 (Kuang + Debevec) and 4 (Lys + Debevec)
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Grounds/Claims Disputed by Patent Owner

Grounds 2 (Kuang + Debevec) and 4 (Lys + Debevec) – “transistor” (Claim 3)

• Dr. Lebby does not dispute Dr. Schubert’s 

understanding of a “transistor” as an “electrical 

switch or valve” Reply at 18-20 (citing Schubert Reply 

Decl. ¶¶ 54-56)

EX 1013 (cited by Reply at 19)

EX 1014 (cited by Reply at 19)
EX 1015 (cited by Reply at 19-20)
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Grounds/Claims Disputed by Patent Owner

Grounds 2 (Kuang + Debevec) and 4 (Lys + Debevec) – “transistor” (Claim 3)

• Dr. Schubert agrees with Dr. Lebby’s opinion that Kuang and Lys already disclose a “transistor” 

Reply at 18-20 (Schubert Reply Decl. ¶ 53)

“Kuang’s system already has the capabilities of ‘an electronic switch 

or valve’ because it can switch power to the LEDs and dim the light 

output.” EX 2001 ¶ 102

“Lys discloses a controller 23 that changes lighting parameters 

without modification, such as by adjusting a PWM signal or providing 

variable analog signals. Therefore … Lys already has a type of 

‘electric switch or valve.’” EX 2001 ¶ 106
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Grounds/Claims Disputed by Patent Owner

Ground 5 (Hiroyuki)

Claim Limitation

4[A] a master control unit including a power negative terminal pin of master control unit and a signal output pin of 
master control unit, the master control unit being electrically connected to the alternating current power 
source; and

4[B] at least a slave control unit including a signal input pin of slave control unit, a signal output pin of slave control 
unit, a power positive terminal pin of slave control unit, and a power negative terminal pin of slave control 
unit, the slave control unit being electrically connected to the master control unit and the light-emitting diode 
light string,

4[C] wherein the slave control unit is controlled by the master control unit to drive the light-emitting diode light 
string; the signal output pin of master control unit is electrically connected to the signal input pin of slave 
control unit;

4[D] the power negative terminal pin of master control unit is electrically connected to the power positive terminal 
pin of slave control unit.

4[A] a master control unit including a power negative terminal pin of master control unit and a signal output pin of 
master control unit, the master control unit being electrically connected to the alternating current power 
source; and
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Grounds/Claims Disputed by Patent Owner

Ground 5 (Hiroyuki) – “pin” (Claim 4)

• Dr. Schubert opines that “the words ‘terminal’ and ‘pin’ typically imply an electrical end point at which 

an electrical connection is made to another unit.” Reply at 21

EX 1016 (cited by Reply at 21)

EX 1017 (cited by Reply at 21)
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Grounds/Claims Disputed by Patent Owner

Ground 5 (Hiroyuki) – “pin” (Claim 4)

• Dr. Schubert opines that “the words ‘terminal’ and ‘pin’ typically imply an electrical end point at which 

an electrical connection is made to another unit.” Reply at 21

The ’546 patent only provides schematics without further 

discussion or depiction of the physical nature of claimed “pins.” 
Reply at 22.

A POSITA would understand Hiroyuki to disclose “pins” 

because both “terminals” and “pins” imply an electrical end 

point at which an electrical connection is made to another unit. 
Reply at 22.
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Grounds/Claims Disputed by Patent Owner

Ground 6 (Hiroyuki)

Claim Limitation

8[Pre] A driving apparatus for light-emitting diode curtain lamp with single light-emitting diode in one light-emitting 
diode string applied to at least a light-emitting diode, the driving apparatus for light-emitting diode curtain 
lamp with single light-emitting diode in one light-emitting diode string including: 

8[A] a master control unit; and 

at least a slave control unit electrically connected to the master control unit and the light-emitting diode,

8[B] wherein the master control unit includes a microcontroller; the slave control unit includes a signal processor;

8[C] the driving apparatus for light-emitting diode curtain lamp with single light-emitting diode in one light-emitting 
diode string further including:

an alternating current voltage transferring to direct current voltage circuit electrically connected to the slave 
control unit; and

8[D] a second curtain lamp electrically connected to the alternating current voltage transferring to direct current 
voltage circuit.
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Grounds/Claims Disputed by Patent Owner

Ground 6 (Hiroyuki)

8[B] wherein the master control unit includes a microcontroller; the slave control unit includes a signal processor;

EX 1013 (cited by Reply at 23)
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Grounds/Claims Disputed by Patent Owner

Ground 6 (Hiroyuki)

8[B] wherein the master control unit includes a microcontroller; the slave control unit includes a signal processor;

• Dr. Schubert understands that the filtering of an electrical signal is an act of processing the signal. 

Reply at 23-24 (citing Schubert’s Reply Decl. ¶ 62)

EX 1011 (cited by Reply at 23)

EX 1012 (cited by Reply at 23)
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Grounds/Claims Disputed by Patent Owner

Ground 6 (Hiroyuki)

8[B] wherein the master control unit includes a microcontroller; the slave control unit includes a signal processor;

• Dr. Schubert understands that the filtering of an electrical signal is an act of processing the signal. 

Reply at 23-24 (citing Schubert’s Reply Decl. ¶ 62)

EX 1018 (cited by Reply at 24)

EX 1013 (cited by Reply at 24)
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Grounds/Claims Disputed by Patent Owner

Ground 6 (Hiroyuki)

8[B] wherein the master control unit includes a microcontroller; the slave control unit includes a signal processor;

• Dr. Schubert understands that the filtering of an electrical signal is an act of processing the signal. 

Reply at 23-24 (citing Schubert’s Reply Decl. ¶ 62)

Petition at 76

“The function performed by 

Hiroyuki’s constant current circuit 

unit 72 is essentially a filter.” 

EX 2001 ¶ 121
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Grounds/Claims Disputed by Patent Owner

Grounds 5-6, 8 (Hiroyuki in view of Kuang)

• A POSITA would have been motivated to add Kuang’s microcontroller to Hiroyuki

Petition at 69 (reproducing Kuang at Fig. 3)

Petition at 69 (citing Kuang at [0040]
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Grounds/Claims Disputed by Patent Owner

Grounds 5-6, 8 (Hiroyuki in view of Kuang)

• A POSITA would have been motivated to add Kuang’s microcontroller to Hiroyuki

• “supervisory control and logic functions of the lighting control system” with “micro-controller 320” 

would enable features (such as synamically flashing LED lights) that are attractive and desirable  

Petition at 70 (citing Schubert Decl. ¶ 119)

• A microcontroller would have added flexibility in driving LEDs. A microcontroller can be programmed 

and re-programmed, whereas a hard-wired circuit cannot. The flexibility allows the circuit to be 

responsive to future needs. Reply at 25 (citing Schubert Reply Decl. ¶ 68)

• A microcontroller would have enabled advanced functionalities of the system by being able to tune 

lighting parameters such as brightness and color. Reply at 25 (citing Schubert Reply Decl. ¶ 68)

• More advanced functionality enabled by microcontrollers would motivate a POSITA to include a 

microcontroller (such as Kuang’s microcontroller) in Hiroyuki’s lighting device. A more advanced 

functionality would include the ability to individually and collectively address the LED strings, or the 

LEDs within a string. Reply at 26 (citing Schubert Reply Decl. ¶ 69)
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