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Claim 1 of ’701 Patent

EX1001, claim 1.

The inventive concept of the ’701 Patent is changing the number of booster 
stages of a booster circuitry according to a selected power supply voltage. 

1. A method for generating a supply voltage,
comprising:
selecting one of a first input node supplied with a
first power supply voltage and a second input node
supplied with a second power supply voltage that is
higher than the first power supply voltage;

changing the booster circuitry from the first number 
of booster stages corresponding to selection of the 
first input node to the second number of booster 
stages when the second input node is selected.

coupling a selected one of the first and second 
input nodes to booster circuitry comprising a 
plurality of booster stages to provide an output 
voltage, wherein selection of the first input node 
corresponds to a first number of booster stages and 
selection of the second input node corresponds to 
selection of a second number of booster stages, the 
second number being less than first number; and

Booster circuitry with a 
configurable number of 
booster stages

Selecting between two 
input power supply 
voltages



3DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01230 3

Claim 1 of ’701 Patent

’701 Patent, FIG. 1; Reply, 3; Pet., 1-3 (summary 
of ’701 Patent), 3 (discussing prosecution history).

Selecting between two input 
power supply voltages

Booster circuitry with a 
configurable number of booster 
stages

The inventive concept of the ’701 Patent is changing the number of booster 
stages of a booster circuitry according to a selected power supply voltage. 



4DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01230 4

Background: Charge Pump Provides Voltage Boost
A conventional charge pump includes a fixed number of charge pump 

stages. 

EX1005, Zhang, FIG. 4; Pet. 27.

“a POSITA would readily 
recognize that Zhang does 
encompass generating multiple 
voltages by varying Zhang’s 
VREF reference voltage.” 
POR, 14, n.5, (citing Ex2003 ¶¶110, 78 n.1).
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Javanifard’s Variable Stage Charge Pump
A charge pump including a configurable number of booster stages was 

also well-known. 

Pet. 28.
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Pet. 37-38.EX1006, Javanifard, Table 1, annotated; Pet. 37-38.

Javanifard’s Variable Stage Charge Pump

Low Power / Low Current Mode 
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EX1006, Javanifard, Table 1, annotated; Pet. 33-35, 38, 70. Pet. 33-35, 38, 70.

Javanifard’s Variable Stage Charge Pump

High Power / High Current Mode 



8DEMONSTRATIVE EXHIBIT – NOT EVIDENCEIPR2023-01230 8

Pet. 33-34.EX1006, Javanifard, Table 1, annotated; Pet. 33-34.

Javanifard’s Variable Stage Charge Pump

Low Power / Low Current Mode 
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Both Zhang and Javanifard Teach Providing the Same Output Voltage 
Level for Different Input Power Supplies

EX1006, Javanifard, 2:18-24; Pet. 21.

Ex1005, Zhang, FIG. 8; Pet. 43.
EX1006, Javanifard, 6:53-60; Reply, 25.
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Patent Owner does not contest specific limitations, and does not 
dispute the combination with Kang in Grounds #3 and #4. Reply, 
1; see POR, generally.

Thus, the only remaining issues are motivation to combine of 
Grounds #1 and #2. 

Instituted Claims and Grounds

Pet.,5; Inst. Dec. 8, 56.
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Ground 1: Combination of Zhang-Javanifard

Pet. 30.

Pet. 27. Pet. 28.
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Reasons to Combine Zhang and Javanifard

Petition explains numerous technical advantages achieved by applying 
Javanifard’s configurable booster circuitry with a variable number of stages in 
Zhang.  PO failed to rebut any of these advantages.

1. Larger Range of Output Voltages: “accommodate different output levels
for a given charge pump power supply input level” (Petition, 20);

2. Larger Range of Input Voltages: “accommodate a given output level for
different charge pump power supply input levels” (Petition, 20);

3. “Area Reduction” (Petition, 20);
4. Performance Improvement with High Power Efficiency: “improves

performance (e.g., pump efficiency) by configuring the number of pump
stages” (Petition, 21); and

5. Power/Current Design Flexibility: “flexibility for various design needs
(e.g., configurations based on power saving mode, and/or current
requirements)” (Petition, 21).
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Advantages #1 and 2:
Larger Range of Output Voltages and Larger Range of Input Voltages

By having a variable number of pump stages, as taught by Javanifard, 
one can accommodate both a larger range of output voltages and a 
larger range of input voltages.

Pet. 1 (citing EX1003, ¶36). 
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Advantage #3: Area Reduction

Said differently, by having a variable number of stages, as taught by 
Javanifard, one can supply a larger range of output voltages with a 
single charge pump.

Pet. 29, 53. 

EX1006, Javanifard, 6:53-60; Reply, 25.
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Advantage #4:
Performance Improvement with High Power Efficiency

By having a variable number of stages, as taught by Javanifard, one can 
improve performance including power efficiency.

EX1026, Palumbo, 1535; Reply, 8; Pet. 20-21. 

"Another disadvantage is that the fixed stage method typically sacrifices 
performance at one power supply voltage to accommodate another power 
supply voltage.” 

Pet. 20; EX1006, Javanifard, 1:66-2:2.
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Advantage #5:
Power/Current Design Flexibility

By having a variable number of stages, as taught by Javanifard, one can provide 
flexibility for design needs (e.g., low/high power/current modes).

EX1006, Javanifard, 3:33-53; Pet. 34-35, 38, 78.
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Conclusion

Each of Petition’s technical advantages is sufficient for motivation to combine.

1. Larger Range of Output Voltages: “accommodate different output levels
for a given charge pump power supply input level” (Petition, 20);

2. Larger Range of Input Voltages: “accommodate a given output level for
different charge pump power supply input levels” (Petition, 20);

3. “Area Reduction” (Petition, 20); and
4. Performance Improvement with High Power Efficiency: “improves

performance (e.g., pump efficiency) by configuring the number of pump
stages” (Petition, 21); and

5. Power/Current Design Flexibility: “flexibility for design needs (e.g., power
saving mode, and current requirements)” (Petition, 20).
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Prior Art: Zhang Describes Power Supply Selection 

Pet.,25.

EX1005, Zhang, 2:54-58; Pet.,23.

EX1005, Zhang, 3:28-40; Pet.,24-25.
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Prior Art: Zhang Describes Achieving the Same Voltage Output using Two 
Different Voltage Power Supplies 

EX1005, Zhang, FIG. 8; Pet.,43.

EX1005, Zhang, 5:1-11; Pet.,43; ID., 20-21.
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Prior Art: Javanifard Describes Configurable Booster Circuitry with a 
Variable Number of Stages

Pet., 28.

EX1006, Javanifard, 2:18-23; Pet. 21.

EX1006, Javanifard, 3:19-22, Table 1; Pet. 12-13.
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In Combination, Zhang-Javanifard Achieves Flexibility with Multiple 
Possible Configurations

Reply, 6; see also, Pet., 38.

EX1005, Zhang, FIG. 4 (portion); 
Pet., 27.

EX1006, Javanifard, Table 1 (portion), 
Pet., 12-13.

“while configurations of rows 1 
and 2 of Table 1 may provide 
substantially the same voltage 
boost, a POSITA would have 
used row 1 based on a design 
need for power saving mode.“

Pet., 38.
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Petition’s Evidence Supports KSR analysis

“[C]ombining known elements (power supply selection e.g., using a power switch) 
and voltage conversion (e.g., a DC/DC converter including charge pumps) was a basic 
and well-known practice prior to the ’701 Patent.” 

Pet. 22-23; Reply, 13.

EX1027, TI-Guide, 3; Reply 13-15.

EX1025, Lopata, 
FIG. 1; Reply 13-15.

EX1006, Javanifard, 
FIG. 2; Reply 14-15.
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Charge Pump Efficiency
The number of stages impacts critical performance factors such as 
efficiency, current output, and overall circuit complexity.

EX1026, Palumbo, 1537; Reply, 8; Pet. 20. 
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Background: Charge Pump Provides Voltage Boost
Charge pumps are switched-capacitor circuits widely used in many 

applications to obtain an output voltage higher than that of the power supply.

Pet. 1 (citing EX1003, Stiegler Decl., ¶¶33-34). 
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