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LISTING OF CHALLENGED CLAIMS

[1pre] | A charge pump circuit for generating a charge pump voltage having
minimal voltage ripples, comprising:

[1a] a) a pumping circuit comprising one or more stages operable to
receive a supply voltage and generate a selected one of a plurality of
pump voltages;

[1b] ¢) a plurality of loads selectively coupleable to an output of the
pumping circuit, each load associated with a specific pump voltage;
and

[1c] c) a load selector means for selectively coupling a load associated with

a specific pump voltage to the output of said pumping circuit.

[2] The charge pump circuit of claim 1, wherein the load selector means

includes a target output pump selector for shutting down the variable

charge pump circuit when the target output pump voltage (\Vcfra) is
reater than or equal to a reference voltage (Vref).

[3] The charge pump circuit of claim 2, wherein the load selector means
further includes a maximum ripple on the target output selector means
for adding a load, whenever a maximum ripple on the target output
voltage (\Vcfrb) greater than the reference voltage (Vref) then the
maximum ripple on the target output selector means adds additional
loads until the Vcfrb voltage is less than or equal to the reference

voltaie inefi.

[4a] a) The charge pump circuit of claim 1, wherein the pumping circuit
comprises: a) a plurality of diodes coupled in series, each diode having
an input terminal and an output terminal, the input terminal of the first
diode in the series is coupled to the supply voltage, the output of the
first diode being connected to the input terminal of the second diode,
and the output terminal of the last diode connected to the output pump;
[4b] b) a plurality of capacitors having a first terminal and a second
terminal, wherein the first terminal of the first capacitor being coupled
to the output of a first diode and the input of a second diode, the first
terminal of the second capacitor being coupled to the output of the
second diode and the input of a third diode, and the first terminal of
the last capacitor is coupled to the input terminal of a last diode;

vii


CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP

CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP


Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

[4c]

c) a plurality of inverters coupled in series to one another, each having
an input terminal and an output terminal, the output of the first inverter
being coupled to the second terminal of the first capacitor forming the
first stage of the charge pump circuit, the second output of the second
inverter coupled to the second terminal of the second capacitor
forming the second stage of the charge pump circuit, and the output of
the last inverter is coupled to the second terminal of the last capacitor
forming the last stage of the charge pump circuit;

[5]

Claim 6
[6]

[7]

[8]

Claim 9
[9]

the switch is couiled to each load.

electrical iround, and the drain beincl; couEIed to a load.

d) a clock signal coupled to the input terminal of the first inverter.

The variable charge pump circuit of claim 4, wherein each of the
plurality of diodes is a diode-connected NMOS transistor, the gate of
each transistor being connected to its drain forming the input terminal
and its source forming the second terminal.

The charge pump circuit of claim 1, wherein the load selector means is
a plurality of switches, one switch for each of said loads, each switch
having a first terminal, a second terminal, and an enable terminal, the
switch being coupled in series with each load, the first terminal of the
switch being coupled to the output pump and the second terminal of

The charge pump circuit of claim 1, wherein each load selector means
comprises an NMOS transistor having a gate, a drain and a source, the
gate of the NMOS load transistor being coupled to an enable signal,
the source of the load NMOS load transistor being coupled to an

The charge pump circuit of claim 7, wherein each load is a capacitor
or a current sinker having a first terminal and a second terminal, the
first terminal being coupled to the pump voltage and the second
terminal being coupled to the drain of the NMOS transistor.

The charge pump circuit of claim 1 wherein each load selector means
comprises an elevator circuit having an input terminal and an output
terminal, the input terminal being coupled to an enable signal, the
output terminal being coupled to a load NMOS transistor, the gate of
the load NMOS transistor being connected to the output terminal of

viii
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[10]

[11a]

the Eumi outﬁut, and the source beinﬁ couEIed to the load.
the second terminal beini couEIed to an electrical ﬁround.

the elevator circuit, the drain of the NMOS transistor being coupled to

The charge pump circuit of claim 9, wherein each load is a capacitor
or a current sinker having a first terminal and a second terminal, the
first terminal being coupled to the source of the NMOS transistor and

The charge pump circuit of claim 2 wherein the target output pump
selector comprises: a) a first comparator having two input terminals,
an output terminal and a first enable terminal, one of the two input
terminals being connected to the reference voltage (\VVref);

[11b]

b) a first resistor network having two terminals, the first terminal being
coupled to the output pump, the second terminal being coupled to one
of the input terminals of the first comparator;

[11c]

c) a second resistor network having two terminals, the first terminal
being coupled to the second terminal of the first resistor network, and
the second terminal of the second resistor network being coupled to an
electrical ground

[11d]

d) a reference voltage source (Vref) coupled to one of the input
terminals of the first comparator.

[12a] The charge pump circuit of claim 11, wherein the maximum overshoot
on target output selector means comprises: a) a third resistor network
having two terminals, the first terminal is coupled to the output pump;

[12Db] b) a fourth resistor network having two terminals, the first terminal is
coupled to second terminal of the third resistor network, and the
second terminal of the fourth resistor network being coupled to an
electrical ground,;

[12c] C) a second comparator having two input terminal, an output terminal,
and an enable terminal, one of the input terminals being coupled to the
input terminal of the fourth resistor network and the other of the input
terminals being coupled to the reference voltage Vref;

[12d] d) a logic circuit having two terminals, the first terminal is coupled to
the output terminal of the second comparator;

[12¢e] e) a set load coupled to the pump output and being controlled by the

logic circuit for adding an additional load to the output pump when the
output pump has an overshoot greater than a maximum allowed on the
output terminal.
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Claim 13

[13a]

A memory device, comprising: an address bus; a control circuit; a data
bus; an address decoder coupled to the address bus; a read/write circuit
coupled to the data bus; a memory cell array coupled to the address
decoder, control circuit, and read/write circuit; and a charge pump
circuit that generates a boosted output voltage with minimum ripples
on an output node coupled to the address decoder, read/write circuit,
and memory cell array, the charge pump circuit comprising:

[13b]

a) a pumping circuit comprising one or more stages operable to
receive a supply voltage and generate one or more pump voltages;

[13c]

b) a plurality of loads, each load associated with a specific pump
voltage and selectively coupleable to an output of the pump circuit
(output pump);

[13d]

c) a load selector means coupled to the output pump for selecting a
load that satisfies a specific pump voltage;

[13e]

d) a target output pump selector sampling the output of the pump
circuit for shutting down the variable charge pump circuit whenever
the sampled output voltage (vcfra) is greater than or equal to a
reference voltage (Vref);

[13f]

[14a]

Claim 14

e) a maximum ripple on target output selector means sampling the
output of the pump circuit for adding a load, whenever a maximum
ripple on sampled output voltage (\Vcfrb) is greater or equal to than the
reference voltage (Vref) then the output selector means adds additional
loads until the \VVcfrb voltage is less than the reference voltage (VVref).

A memory system of claim 13, wherein the pumping circuit
comprises: a) a plurality of diodes coupled in series, each diode having
an input terminal and an output terminal, the input terminal of the first
diode in the series being coupled to the supply voltage, the output of
the first diode being connected to the input terminal of the second
diode, and the output terminal of the last diode connected to the output
pump voltage;

[14b]

b) a plurality of capacitors having a first terminal and a second
terminal, wherein the first terminal of the first capacitor being coupled
to the output of the first diode, the first terminal of the second
capacitor being coupled to the output of the second diode, and the first
terminal of the last capacitor being coupled to the input terminal of the
last diode;
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[14c]

c) a plurality of inverter coupled in series to one another, each having
an input terminal and an output terminal, the output of the first inverter
being coupled to the second terminal of the first capacitor and the
input of the second inverter forming the first stage of the charge pump
circuit, the second output of the second inverter coupled to the second
terminal of the second capacitor forming the second stage of the
charge pump circuit, and the output of the last inverter being coupled
to the input of the last diode;

14d

[15]

[16]

[17]

[18]

[19]

Claim 16

and the second terminal of the switch is couEIed to the load.

electrical iround, and the drain bein(l; couEIed to a load.

Claim 19

d) a clock signal coupled to the input terminal of the first inverter.

The memory system of claim 13, wherein the plurality of diodes is a
NMOQOS transistor connected as a diode, the gate of each transistor
being connected to its drain forming the input terminal and the source
forming the second terminal.

The memory system of claim 13, wherein the load selector means is a
switch having a first and a second terminal coupled in series with each
load, the first terminal of the switch being coupled to the output pump

The memory system of claim 13, wherein each load selector means
comprises an NMOS transistor having a gain a drain and a source, the
gate of the NMOS load transistor being coupled to an enable signal,
the source of the load NMOS load transistor being coupled to an

The memory system of claim 17, wherein the load is a capacitor
having a first terminal and a second terminal, the first terminal being
coupled to the pump voltage and the second terminal being coupled to
the drain of the NMOS transistor.

The memory system of claim 13 wherein each load selector means
comprises an elevator circuit having an input terminal and an output
terminal, the input terminal being coupled to an enable signal, the
output terminal being coupled to a load NMOS transistor, the gate of
the load NMOS transistor being connected to the output terminal of
the elevator circuit, the drain of the NMOS transistor being coupled to
the pump outpult.
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[20]

[214a]

Claim 21

The memory system of claim 19, wherein each load is a capacitor
having a first terminal and a second terminal, the first terminal being
coupled to the source of the NMOS transistor and the second terminal
being coupled to an electrical ground.

The memory system of claim 13, wherein load selector means
comprises: a) a first comparator having two input terminal, an output
terminal and a first enable terminal, one of the two input terminals
connected to the reference voltage (\Vref);

[21b]

b) a first resistor network having two terminals, the first terminal being
coupled to the output pump, the second terminal being coupled to the
output terminal of the first comparator;

[21c]

c) a second resistor network having two terminals, the first terminal is
coupled to the second terminal of the first resistor network, and the
second terminal of the second resistor network being coupled to an
electrical ground;

[21d]

d) a third resistor network having two terminals, the first terminal
being coupled to the output pump;

[21e]

e) a fourth resistor network having two terminals, the first terminal
being coupled to the second terminal of the third resistor network, the
second terminal of the fourth resistor network being coupled to
ground,

[21f]

) a second comparator having two input terminals, and output
terminal and an enable terminal, one of the input terminals being
coupled to the input terminal of the fourth resistor network and the
other of the input terminals being coupled to the reference voltage
Vref;

[219]

[22a]

second comiarator.

g) a logic circuit having two terminals, the first terminal coupled to the

The memory system of claim 21, wherein the pumping circuit
comprises: a) a plurality of capacitors or current sinkers having a first
terminal and a second terminal, wherein the first terminal of the first
capacitor being coupled to the output of the first diode, the first
terminal of the second capacitor being coupled to the output of the
second diode, and the first terminal of the last capacitor being coupled
to the input terminal of the last diode;

[22b]

b) a plurality of inverter coupled in series to one another, each having
an input terminal and an output terminal, the output of the first inverter

Xii
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being coupled to the second terminal of the first capacitor and the
input of the second inverter forming the first stage of the charge pump
circuit, the second output of the second inverter coupled to the second
terminal of the second capacitor forming the second stage of the
charge pump circuit, and the output of the last inverter being coupled
to the input of the last diode; and

[22c]
Claim 23
[23]

memori cell.

¢) a clock signal coupled to the input terminal of the first inverter.

The memory system of claim 13, wherein the memory cell is a flash

[25a]

[24pre] | A method for generating an output voltage with minimal ripples in a
charge pump circuit, comprising:

[24a] a) selecting a output pump voltage (Vpump);

[24Db] b) turning on a load associated with the selected Vpump; and

[24c] c) comparing a target output voltage (\VVcfra) with a reference voltage

Claim 25

(Vref) whenever the target output voltage greater than the reference
voltage, disabling the charge pump circuit; whenever the target output
voltage is less or equal to the voltage reference, leaving the charge
pump circuit on.

The method of claim 24, further comprises the following steps: a)
comparing a maximum acceptable ripple on output voltage value
(\Vcfrb) with a reference voltage (Vref) whenever the maximum
acceptable ripple output voltage value is greater than the reference
voltage, connecting a load until the Vcfrb voltage value is less than or
equal to the reference voltage;

[250]

b) comparing a minimum acceptable drop on output voltage value
(Vcfrc) with the reference voltage (Vref), whenever the minimum
acceptable drop on output voltage value is less than the reference
voltage, removing a load until the Vcfrc voltage value is greater than
the reference voltage.

Xiii
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Micron Technology, Inc. (“Petitioner” or “Micron”) petitions for Inter
Partes Review (“IPR”) under 35 U.S.C. §§311-319 and 37 C.F.R. §42 of claims 1-
25 (“the Challenged Claims”) of U.S. Patent 6,724,241 (“the *241 Patent™).
Petitioner respectfully requests institution of IPR and cancellation of the
Challenged Claims as unpatentable.

I. REQUIREMENTS FOR IPR
A. Grounds for Standing

Petitioner certifies that the 241 Patent is available for IPR and Petitioner is
not barred from requesting review.

B. Challenge and Relief Requested

Petitioner requests IPR of the Challenged Claims on the grounds below and
for the reasons set forth herein. Additional explanation and support are set forth in

the accompanying Declaration of Dr. James Dickens. EX-1003, {{1-226.
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Ground Claims

Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

Pre-AlA 8103 Basis

1A 1-3, 24, 25 | Doluca (EX-1006) in view of Buti (EX-1005)
1B 4-5, 11-15, | Doluca, Buti and Hosono (EX-1007)
21-23
2A 1, 6-10 Le (EX-1008) in view of Ujiie (EX-1009)
2B 2,3,11, 24, | Le, Ujiie, and Kuriyama (EX-1011)
25
2C 4,5 Le, Ujiie, and Hosono
3A 13-17, 19, | Asano (EX-1012) in view of Le, Ujiie, and Kuriyama
21-23
3B 18, 20 Asano, Le, Ujiie, Kuriyama, and Yang (EX-1010)

Each reference pre-dates October 25, 2002 (“Critical Date™), which is the

date of filing of the priority foreign application of the *241 Patent.*

Reference Date Prior Art Under
Buti February 16, 1999 (issued) Pre-AlA § 102(b)
Doluca September 6, 1988 (issued) Pre-AlA § 102(b)
Hosono June 11, 2002 (issued) Pre-AlA § 102(a)
Le July 23, 2002 (issued) Pre-AlA § 102(a)
Ujiie February 1, 1986 (published) Pre-AlA § 102(b)
Yang July 18, 2000 (issued) Pre-AlA § 102(b)
Kuriyama April 16, 2002 (issued) Pre-AlA § 102(a)
Asano March 19, 1985 (issued) Pre-AlA § 102(b)

! Petitioner does not concede the 241 Patent is entitled to claim priority to the

Critical Date.
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II. THE °241 PATENT
A. Brief Description
The 241 Patent relates to charge pumps. EX-1001, Title and Abstract; EX-

1003, 133. Charge pumps were well-known in the prior art to generate voltages
higher than the voltage of the available power source. EX-1001, 1:15-17. For
example, a charge pump might generate output voltages of 10V or 15V using a
voltage supply of 5V. Such voltages were used to perform program and erase
operations in non-volatile memory devices. EX-1001, 1:12-15; EX- 1003, 134.
The 241 Patent notes that it was a known problem that charge pumps
sometimes generate output voltage containing a voltage ripple (e.g., as depicted in
FIG. 2A) due to differences in the capacitances of the charge pump and the load

(e.g., memory device) being driven by the charge pump. EX-1001, 2:3-15;

EX-1003, {35.
Voltage T ’/-2[}044
vi IACAANA_NA_/N
vV V V V V \
FIG._2A
(PRIOR ART) .

Time
EX-1001, FIG. 2A

As the *241 Patent admits, there were known techniques for minimizing the
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Attorney Docket No. 36144-00351P2
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voltage ripple. EX-1001, 2:46-67. The patent discloses a particular technique for
minimizing the voltage ripple. EX-1001, Abstract.

The disclosed technique comprises three circuit blocks shown in FIG. 7
(reproduced below) that are attached to the output, Vout, of a charge pump to
minimize the voltage ripple. EX-1001, 5:54-6:17. The first block (annotated
“Block 1) contains selectable loads, each of which is associated with a voltage
level and is attached to VVout when that voltage level is desired. EX-1001, 4:33-

5:21; EX-1008, 1136-37.

Block 1: Add an extra “load” that is optimized for Vout level
/700

o———

\
Vout }
\~__/'

N
N

PUMP N ’ | ! ! ! r
100 712
704 708
c L = 716 J 74 J 724 J 728 J I
LOGIC
N i8S Set_logd y EN_A EN_B ENJc
71 722 726 30
714 § f
" E v v |toaa] | [Loas Load Load|
22!l COMPARATOR -5 0 comparaTor-2! | S | | [ A B ¢ ||
7 706 |

\- 702

———————
/4
L

RES 2 RES 4 N >

B
Block 1:

47/732 47/732 FIG._7 Select Load A, Load B, or
Load C to reduce ripple on
Vout

EX-1001, FIG. 7 (annotated)
The second block (“Block 2”) shuts off the charge pump if the output

exceeds a certain level. EX-1001, 6:9-17; EX-1003, 38.
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Block 2: Turn off charge pump when Vout exceeds certain level

700

PUMP
———=—2 <704 /708 712 e
\
|/ rest| | |ress| [ ©°%° Set '01" ENA Y ENB ENJC
| | 114 74 722 726 rtso
| v v, I v /. |Load | |Loas Load Loza ||
| 221 COMPARATOR [-<t2.4 | el somparaTORS! | S LA B8 c |
06
\- 702 f l I
l | 732 72 A7z 72
l resz2| | |Res4 -
/) L I s
N P Bloc
t/ 732 &/ 732 ;
Block 2: FIG._7 : l
educe ol
Shut off charge pump educ o

when Vout exceeds a

first threshold

EX-1001, FIG. 7 (annotated)

The third block (“Block 3”°) adds an extra or additional load if the output

reaches a maximum acceptable voltage level. EX-1001, 6:4-8; EX-1003, 139.

Block 3: Add an additional “load” if Vout gets too high

700

—_— e —— — ’- _____ \ P
— Vot
PUMP va p
/————-}’—9 <70f | 708 712 e Ir -
L Y
|/ RES 1 |: RES 3 LOGIC | Set 1&1:1 EN_A EN_B EN
I I| 714
| v, v || v v, |Load I | |Load Load Load I
| L1 COMPARATOR |12 I cidl coMPARATORS | S | I A 8 c I
| - 702 o 1{6 | |
- | 734 732 732 e
l es2| I| |Res4 e | T By
A\ 710 )
> T _&; %_/ / Bl
782 P o o o e
: FIG..7
S Block 3:

The Challenged Claims are directed to either Block 1 alone, Blocks 1-2, or

Add an extra load (Load S)
when Vout exceeds a
second threshold

EX-1001, FIG. 7 (annotated)
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Blocks 1-3. As demonstrated below, the disclosed technique, including the three
blocks, were known in the prior art, and all Challenged Claims are obvious. EX-
1003, 1139-40.

B. Summary of the Prosecution History

U.S. Application 10/352,733, which resulted in the *241 Patent, was filed on
January 27, 2003, with a foreign application priority date of October 25, 2002.
EX-1002, 1-3, 43-45, 113. There were no rejections of the claims and the
application was allowed in a first action on December 19, 2003. Id., 1-3, 103-113.
EX-1003, 1141-43.

C. Level of Ordinary Skill in the Art
A POSITA as of the Critical Date would have had a Bachelor’s degree in

electrical engineering or a related field and 2-3 years of experience working with
electronic circuits or systems, or equivalent. EX-1003, §11-13.

D. Claim Construction

Petitioner proposes the following constructions.

1. “load” (claims 1, 13)

A POSITA would have understood that the term “load” has two possible
constructions as used in the *241 Patent. EX-1003, 45.

nder a broader construction, a “load” is “a device that receives electrica
Und broad truct “load” is “a d that lectrical
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power.” For example, the specification states that a load “can” be a capacitor or a
“current sinker,” which are known electrical circuit components that receive
electrical power. EX-1001, 4:34-35; EX-1003, §46. This construction is supported
by dictionaries. See, e.g., EX-1014 (Webster’s Unabridged Dictionary) (2d ed.
2001) (“Elect. . . . “a device that receives power”); EX-1015 (McGraw-Hill
Electronics Dictionary) (6th ed. 1997) (“A device that consumes electric power”).
EX-1003, 146.

Under a narrower construction, a “load” is “a device that absorbs surplus
charge to reduce voltage ripple when compared to a case without the device.” Id.,
47. The specification explains that a load “can” be a capacitor or a “current
sinker,” which is a device that absorbs surplus charge to produce a minimum
voltage ripple. See, e.g., EX-1001 at Abstract (describing that the pump circuit
“uses a plurality of selectable loads to minimize the voltage ripples of the pumped
output by selecting the appropriate load for a preselected pump voltage”); see also
4:5-8, 4:64-65, 9:20-24 (claim 8), 9:34-38 (claim 10); and EX-1003, 147.

The claims are unpatentable under either construction.

2. “aload selector means for selectively coupling a load

associated with a specific pump voltage to the output
of said pumping circuit” (claim 1)

This is a means-plus-function limitation. The function is “selectively

7
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coupling a load associated with a specific pump voltage to the output of said
pumping circuit,” which should be construed as “choosing a load based on the
target pump voltage, such that the load is coupled to the output of the pumping
circuit when the target pump voltage is selected.” EX-1003, 149.

The 241 Patent explains that each load (e.g., Load A, B, or C) is
“associated” with a specific pump voltage and that the load is attached to the
output when that specific pump voltage is selected. EX-1001, 4:33-51. The
attachment of the load is triggered by the pump voltage selection, not a later event.
EX-1001, 4:33- 51, 7:7-16, 7:31-42. In contrast, a different load (e.g., Load S) can
be added if needed based on a measurement of the output voltage; that load is not
described as being “associated” with the particular output voltage because it is not
added at the time of the target pump voltage selection. EX-1001, 6:8-17, 7:7-16,
7:31-42; EX-1003, 150.

The structure disclosed for performing this function is: switches 320, 324,
and 328 and their control signals EN_A, EN_B, and EN_C. For example, the
specification states that the “three switches 320, 324, and 328 together with their
respective control signals EN_A, EN_B and EN_C form a load selector means that

reduce voltage ripple at the charge pump output to a minimum.” EX-1001,
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4:47-50; see also id., FIG. 3, 4:2-8, 4:52-5:15; EX-1003, 151.2 Additionally, Fig.
5A and Fig. 5B of the *241 Patent illustrate structural embodiments for switches
320, 324, and 328 and indicate that the switches can be transistors. EX-1003, {51.
Accordingly, transistors can also be appropriate structure for this limitation. Id.

The Board also might determine that the corresponding structure further
includes structure that generates these control signals. That structure includes a
“controller” that generates control signals EN A, EN B, and EN C. EX-1001,
4:51-61. Under this construction, the structure would be: switches 320, 324, and
328 and their control signals EN_A, EN_B, and EN_C and a controller for
generating those control signals. EX-1003, 152.

The prior art satisfies this limitation as to all of these possible structures.®

2 Petitioner reserves the right to challenge this limitation, and others, in district
court under 88101 and 112, including with respect to the inclusion of signals as
structural limitations and regarding claims containing both apparatus and method
limitations.

31f Patent Owner (“PO”) argues, and the Board agrees, that the functions recited in

claims 2 and 3 must be performed by the “load selector means” of claim 1, then the
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3. “target output pump selector for shutting down the
variable charge pump circuit when the target output
pump voltage (Vcfra) is greater than or equal to a
reference voltage (Vref)” (claim 2) and “a target
output pump selector sampling the output of the
pump circuit for shutting down the variable charge
pump circuit whenever the sampled output voltage
(vcfra) is greater than or equal to a reference voltage
(Vref)” (claim 13)

These limitations are means-plus-function limitations, as evidenced by
claims 3, 12 and 13 referring to these limitations as the “target output selector
means.” EX-1001, claims 3, 12 and 13. The recited function of each is “shutting
down the variable charge pump circuit when the target output pump voltage
(Vcfra) is greater than or equal to a reference voltage (Vref)” (claim 2) and
“sampling the output of the pump circuit for shutting down the variable charge
pump circuit whenever the sampled output voltage (vcfra) is greater than or equal

to a reference voltage (Vref)” (claim 13). The disclosed structure for both

load selector means would further include as structure resistor 704, resistor 706,
and comparator 702 for the function of claim 2 and resistor 708, resistor 710,
comparator 714, and logic 712 for the function of claim 3. Under this construction,
claim 1 would be obvious for the reasons expressed for claims 2 and 3 in Grounds
1A and 2A-2B. EX-1003, 152.

10
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functions is: comparator 702. EX-1001, 5:54-6:8; EX-1003, 1953-55.
4. “aload selector means coupled to the output pump

for selecting a load that satisfies a specific pump
voltage” (claim 13)

This is a means-plus-function limitation. The function is “selecting a load
that satisfies a specific pump voltage.” EX-1001, claim 13; EX-1003, {156-57. To
the extent that this function is found to mean “selectively coupling a load
associated with a specific pump voltage” or similar as recited in claim 1, the
structure identified above for claim 1 is the structure for the “load selector means”
of claim 13.* EX-1003, 158.

I11. THE CHALLENGED CLAIMS ARE UNPATENTABLE

A. GROUND 1A: Claims 1-3, 24, and 25 are rendered obvious
by Doluca and Buti

1. Overview of Doluca

Doluca discloses a capacitor-plate bias circuit with a charge pump for
supplying voltage to memory devices. EX-1006, 1:1-12, 1:64-2:39. The bias
circuit generates a desired output voltage that is regulated using a charge bleeder.

Id., Abstract. The charge pump can be disabled by a control circuit (“Block 2” in

4 Petitioner reserves the right to challenge this limitation and others as noted
throughout this Petition, as indefinite in district court litigation.

11
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Doluca’s FIG. 2, reproduced below) if the output voltage exceeds a threshold
voltage. Id., 4:18-53, FIG. 2. The bias circuit includes a charge bleeder circuit
(“Block 3” in FIG. 2) that can adjust the pump output voltage. Id., 4:54-5:8; EX-

1003, 1160-62.

Block 3: Block 2:
Add an extra load Shut off charge
when Vout exceeds pump when_ Vout
a second threshold exceeds a first
\o threshold
_____________ _CAPACITOR. - PLATE. LINE B . BN
¢ \ 7 “
| Gkl 1Y I I
| l__——_____——m 7] &—l | ! 33 1
| 45 |1 I 27 |
& ") 43 / voLtace || | || vouTase 35 | ( |
| | [evnrra= 4 DWISER || |, | | Lowioer AN§ CHARGE |
L | | sLesber . L VREF } i l' PUMP |
| 35 | \
LrT—F d ’-‘L R m——
27 Nee /2 Vee 25 29
Vee CARCU\T |GENERATOR
2/ . 23)
N

EX-1006, FIG. 2 (annotated)

2. Overview of Buti

Buti discloses a charge pump circuit having a ramp-up rate control circuit to
control the ramp-up rate of a charge pump output voltage Vou applied to memory
devices. EX-1005, Title, Abstract; 1:5-4:15, 4:61-5:26, FIG. 1A. Recognizing a
problem with high ramp-up rate , Buti prevents Vout from ramping up too rapidly by
using a current bleeder circuit coupled to the pump output to regulate current flow

between the pump output and the ground potential based on the magnitude of Vout.

12
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Id.; see also id., 5:27-9:28; FIGs. 1B-6. Buti teaches using multiple bleeding paths
to “effect accurate control of bleeding current ... for varying magnitudes of [Vout].”
Id., 6:59-66; FIG. 3A. Each bleeding path is controlled using a chain of diodes
coupled with an inverter and an n-channel field-effect transistor (FET), and is
associated with a threshold voltage for turning the path on/off. 1d., 6:56-7:58; FIG.
3A. See also EX-1003, 1164-68.

A POSITA would have found it obvious to combine Buti and Doluca, for at
least the following reasons. Doluca discloses a charge pump circuit to supply
voltages to memory devices. See supra 8l11.A.1. Doluca explains that, if the
voltage output by its charge pump circuit exceeds a target threshold value, the
output voltage is lowered by bleeding the charge using a bleeder control circuit 27.
EX-1006, 4:10-30, 4:53-5:8. While disclosing that the bleeder control circuit 27
lowers the output voltage using charge bleeder 45, Doluca does not provide further
structural or functional description of the charge bleeder. 1d. A POSITA who,
upon reviewing Doluca’s disclosure, wanted to know more about the bleeder 45
circuitry, and/or how it functions to lower the output voltage, would have looked at
other sources for relevant information. EX-1003, {169-70. In doing so, a POSITA
would have been motivated to consider references that describe bleeder circuits in

the context of memory device charge pumps. Id. Buti is one such reference that

13
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provides an example of a bleeder structure and operational details by describing
use of a charge pump circuit to supply voltages to memory devices and, like
Doluca, discloses the use of a bleeder circuit to regulate the charge pump output
voltage. EX-1005, Title, Abstract, 1:5-4:15, 4:61-9:28, FIGS. 3A, 5 (reproduced
below). Buti’s charge pump circuit (in FIG. 5) includes charge pump 12 and
charge bleeder circuit 102, with the latter having a structure shown by circuit 102B
in FIG. 3A. Id. Bleeder circuit 102B includes (i) FETs 42, 48, 54, and 60, which
each can be selectively coupled to output Vou of charge pump 12 at node 14,
depending on Vo level to regulate the pump output voltage, and (ii) series diodes
(“diode stacks™) 46, 52, 58, and 64 that control activation/deactivation of the FETs
depending on whether Vou: exceeds a respective threshold voltage. EX-1005, 6:56-

7:58, FIG. 3A. EX-1003, 1168, 71.

14
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Differential
amplifier

| Charge
bleeder
circuit

*— Charge

pump
circuit

EX-1005, FIG. 5 (annotated)
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T4
| CHARGE I| - ) ) i8
PUMP | g
Ip 1 1 1 1 1028
12 v 0 +? +I” o 1 }‘6 T'S-
B

0y gve }5: Charge
j'ls-m [ ::b gvo 3 %}55 “— pleeder

f > -
jasn % circuit
L
Ir i [ L Yo 4 }E‘-

EX-1005, FIG. 3A (annotated)

A POSITA would have understood that Buti’s bleeder circuit can be used as
the charge bleeder 45 in Doluca’s bleeder control circuit 27 to regulate Doluca’s
pump output voltage as a matter of design choice. EX-1003, 1172-73; see also
8I11.A.3.(c), infra. A version of Doluca’s bias generator circuit, modified in view
of Buti’s bleeder circuit 102/102B as would have been understood by a POSITA, is
shown below. EX-1003, 172. As illustrated, in the modified circuit, Buti’s
transistors 42, 48, 54, 60 form the charge bleeder 45; diode stacks 46, 52, 58, 64
perform the operations of voltage divider 39; and inverters 44, 50, 56, 62 perform
the operations of comparator 43. Id., §72-76. A POSITA would have also found
it obvious to alternatively replace the inverters with operational amplifier (op-

amp)-based, two-input comparators. 1d., §77. A POSITA would have had a

16
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reasonable expectation of success for these modifications, as these techniques were
known and the operation of the resulting circuit would have been predictable. Id.
Accordingly, a POSITA would have been motivated to combine Doluca and Buti.
Id., 1972-78; see also Intel Corp. v. PACT XPP Schweiz AG, 61 F.4th 1373 (Fed.
Cir. 2023) (finding that “[i]t’s enough” for petitioner to show that there was a
known problem addressed by the references and that “‘combining the teachings of
[the prior art] wasn’t beyond the skill of an ordinary artisan.) (citing KSR Int’l Co.

v. Teleflex Inc., 550 U.S. 398, 127 S. Ct. 1727, 167 L. Ed. 2d 705 (2007)).

Resistor networks &
voltage divider

Block 27 of Doluca Comparators made of diod
modified with FIG. 3A made of 8 eh°. ‘oqe
of Buti inverters chains 19
\ \| (APACITOR-PLATE. LINE &
| ‘\’,'[— - T ¥ h Comparator 3\
4 2 V2 46 input e e e e e e o e e e ] e
| . 3 -
I | B 37 |
| VOLTAGE 35 ( |
l o0 | DIVIDER CHARGE |
|, i | | PUMP | |
I ‘ e —— -\"--J
| o— || Vse 25 29
Vee | QRCUIT GENERATOR
| N 2
| PEN

= N G FIG. 2

Connected to
enable terminal
of 44, 50, 56, 62

EX-1006, FIG. 2 (modified in view of EX-1005, FIG. 3, annotated)
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3. Claim 1

a) [1pre]

To the extent the preamble is limiting,®> Doluca discloses a charge pump
circuit by describing a bias circuit that includes charge pump 37. See, e.g., EX-
1006, Abstract, 3:26-4:30, FIGS. 2-3; see also id. 1:64-2:39. Charge pump 37
generates voltage Vcp on capacitor-plate line 19. 1d.; EX-1003, 180.

To generate a “stable” Vcp, Doluca describes using its bias circuit to
generate a voltage that “remain[s] within a narrow range around a design voltage.”
EX-1006, 2:13-39, 1:29-38. A POSITA would have understood that Doluca’s
teaching of generating a “stable” voltage within a “narrow range” of a target
(design) voltage reads on “generating a charge pump voltage having minimal
voltage ripples.” EX-1003, 181.

b) [1a]

Doluca’s bias circuit of FIG. 2 includes charge pump 37, which generates

> Petitioner reserves the right to argue in counterpart litigation that the preamble is
not limiting. Indeed, in a related litigation, PO argued, and the court accepted, that
“for generating a charge pump voltage having minimal voltage ripples” is not
limiting. EX-1013, 3; see also EX-1018, 1-2.
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output pump voltage Vcp. Supra 88I11.A.1, 111.A.3.(a). Charge pump 37 has two
stages with respective capacitors C1 and C2, which receive source voltage Vcc as
the supply voltage and generate Vcp. EX-1006, 5:19-54, FIG. 3 (reproduced

below); EX-1003, 182.

Supply voltage

Second Stfi First st\aie VCC.
T e
53 !
Pump output voltage ‘I—"“ i :c_.l_ i
S p S AN py N A=Y
Nep | Shl i 51
| | |
| C  CL
(41 L__43;F?JL _____ [N 49
PUMP Ve
o—o CcLocw V
Veen | generator}——

FIG. 3

EX-1006, FIG. 3 (annotated)

Doluca discloses that charge pump 37 is operated to provide Vcp within a
range depending on the value of K, which can be “chosen” to be within a specified
range. EX-1006, 3:31-54. This selection of K enables “the use of Vcc volts as the
logic 1 voltage and 0 volts as the logic 0 voltage,” with charge pump 37 and a
charge bleeder together regulating Vcp between upper and lower limits. 1d., 2:21-

39, 4:10-5:18. A POSITA would have found it obvious that, by choosing the value
19
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of K and accordingly that of Vcp, Doluca’s charge pump can “generate a selected
one of a plurality of pump voltages.” EX-1003, §83.

Additionally, in Doluca’s FIG. 2 circuit as modified by Buti’s FIG. 3 (supra
8111.A.2), the pump voltage on line 19 is regulated according to the threshold
voltages of the series diodes (marked in green), which Buti teaches can be
modified according to “desired operating characteristics.” EX-1005, 6:55-7:11. A
POSITA accordingly would have found it obvious that the desired pump voltage
can be selected by modifying the numbers of diodes in each diode stack. EX-1003,
84.

¢) [1b]

As shown in FIG. 2, supra 8l11.A.1, Doluca’s bias circuit includes bleeder
control circuit 27 and pump control circuit 29 to control the voltage on line 19 (i.e.,
output voltage Vcp of charge pump 37) by a) comparing a fraction of Vcp with
Vrer and b) turning on/off charge bleeder 45 or charge pump 37 in response to the
comparison. EX-1006, 3:54-5:20. Doluca describes charge bleeder 45 is activated
to adjust Vcp when a threshold value is reached. 1d., 3:54-5:20, 2:21-39, FIG. 2;
EX-1003, 185.

Although describing the use of charge bleeder 45 to regulate Vcp, Doluca
does not detail the specific structure of charge bleeder 45 or specific techniques

20
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used to adjust Vcpe. As noted previously, a POSITA would have found it obvious
to use Buti’s bleeder circuit in Doluca’s bias circuit. See supra 8l11.A.2. A
POSITA would have readily understood that FETs 42, 48, 54, and 60 in Buti’s
bleeder circuit, and in Doluca’s modified bias circuit, are analogous to loads and
that these FETs may be turned on/off to regulate Vou/Vcp, depending on the output
voltage range. EX-1005, 6:56-7:58, FIG. 3A; EX-1003, 186. Describing the
operation of the bleeder circuit as disclosed in Buti with FET 42 as an example, a
POSITA would have understood that, when Vo exceeds the threshold voltage
(e.g., 5.78 volts) of the diode stack 46, these diodes are forward biased such that
the input of inverter 44 is logic “1,” causing the gate of FET 42 to have a voltage
with logic “0,” which turns off FET 42 and prevents flow of current Iy, i.e., the
FET is deselected. EX-1005, 7:12-24; see also id., 8:3-23. The other FETs are
similarly associated with respective threshold values of Vou: and can be
selected/deselected depending on the value of V.t compared to the threshold
voltage. Id., 7:25-58, Table 1. EX-1003, 186.
d) [1c]

Doluca discloses bleeder control circuit 27 and pump control circuit 29 that
turn on/off charge bleeder 45 or charge pump 37, respectively, to control output
voltage Vcp. See supra 8l111.A.3.(c). A POSITA would have understood that
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bleeder control circuit 27 and pump control circuit 29 are both part of a “load
selector means” for Doluca’s charge pump circuit.® EX-1003, 187.

Buti provides the structure and operational details of a bleeder control circuit
that can be used as Doluca’s bleeder control circuit 27. See supra 8I11.A.3.(c). For
example, Buti discloses that bleeder circuit 102B uses series diodes 46, 52, 58, and
64, along with inverters 44, 50, 56, and 62, to control (i.e., select/deselect) different
subsets of FETs 42, 48, 54, and 60 (“loads” in Buti’s bleeder circuit) depending on
the range of Vour. EX-1005, 6:56-7:11, FIG. 3A (reproduced below); supra
8111.A.3.(c); EX-1003, 1185-86. A POSITA would have understood that series
diodes 46, 52, 58, and 64, and inverters 44, 50, 56, and 62, together form a “load
selector means” for FETs 42, 48, 54, and 60, and are a part of the load selector
means that comprises bleeder control circuit 27 and pump control circuit 29 in
Doluca’s charge pump circuit, modified to include Buti’s bleeder circuit 102/102B.
EX-1003, 187; supra §lI11.A.2.

The combination of Doluca and Buti discloses performing the recited

® This is consistent with the interpretation in a related litigation, in which the court
interpreted “load selector means” as covering both comparators 702 and 714 in
’241 Patent FIG. 7. EX-1020, 3-4.

22


CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP

CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP


Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

function of [1c]. Specifically, when V. exceeds a particular threshold voltage
(e.g., 5.78 volts < Vout < 7.60 volts), series diodes 46 and inverter 44 together
control the voltage supplied to the gate of FET 42, turning off current flow through
the FET 42, while enabling current flow through FETs 48, 54 and 60. See supra
8111.A.3.(c). A POSITA would have understood that, in doing so, series diodes 46,
52, 58, and 64, and inverters 44, 50, 56, and 62 selectively couple/decouple the
FETSs to the charge pump output. EX-1003, 187. In a similar manner, series
diodes 46 and 52 and inverter 50 selectively couple FET 48 to the charge pump
output depending on a specific threshold voltage range. EX-1005, 7:25-31. FETs
54 and 60 are similarly selectively coupled using series diodes 46-64 and inverters

56 and 62. Id., 7:32-46. EX-1003, 187.
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EX-1006, FIG. 2 (modified in view of EX-1005, FIG. 3, annotated)
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EX-1005, FIG. 3A (annotated)

To the extent the Board requires that “selectively coupling a load” requires
enabling current to flow through the load, the Doluca-Buti circuit renders obvious
the recited function of claim 1. Consistent with Doluca’s teaching of regulating
pump voltages, a POSITA would have found it obvious to modify Buti’s bleeder
circuit by replacing the Buti’s inverters with buffers, e.g., as illustrated below, such
that increasing the pump output voltage (Vcp) from one voltage range to the next
range triggers the series diodes to selectively turn on the FETs to enable bleeding
current flow, resulting in a reduction of the output voltage. EX-1003, 1188-91. A

POSITA would have had a reasonable expectation of success, as such modification
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would have been a combination of known techniques yielding predictable results.
Id. A POSITA would have readily understood that various alternative obvious
modifications can be made to Buti’s bleeder circuit—for example, replace inverters
(or buffers) with op-amp-based comparators, or replace the NMOS FETs with

PMOS FETs—to arrive at the same result. Id.

Replacing inverters with buffers:
activating series diodes turns on the
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EX-1006, FIG. 2 (modified in view of EX-1005, FIG. 3, annotated)

4. Claim 2’

The “load selector means” in Doluca-Buti’s charge pump circuit includes

" See n.4.
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voltage divider 31 and comparator 35 of pump control circuit 29. See supra
8I11.A.3.(d); EX-1003, {187-92.

Pump control circuit 29 “derive[s] a voltage which is a certain fraction of the
voltage on line 19,” “compare[s] this voltage with the Vrer voltage” and “turn[s]
the charge pump[] on or off in response to the difference between the two
voltages.” EX-1006, 3:55-4:52, FIG. 2. Specifically, based on comparator 35
output, the charge pump is turned on when V33<Vrer, Where V33 equals a fraction
of output voltage Vcp and Vrer is the reference voltage. 1d., 3:55-4:52, 6:64-7:23,
FIG. 6; EX-1003, 192. Based on this teaching of Doluca, a POSITA would have
readily understood that the charge pump is turned off or shut down when
V33>VRer, Which renders claim 2 obvious. EX-1003, 192.

5. Claim 3

The “load selector means” in Doluca-Buti’s charge pump circuit includes
voltage divider 39 (formed by Buti’s diode stacks) and comparator 43 (formed by
Buti’s inverters, or buffers in lieu thereof) of bleeder control circuit 27. See supra
§111.A.3.(d); EX-1003, 187-93.

Doluca discloses bleeder control circuit 27 activates charge bleeder circuit
45 to reduce the pump output voltage Vcp on capacitor-plate line 19 when Vcp
exceeds an upper limit. EX-1006, 2:27-33, FIG. 2; EX-1003, 193. A POSITA
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would have understood that activating charge bleeder circuit 45 would increase the
bleeding current from capacitor-plate line 19 to ground, thereby reducing Vce.
EX-1003, 193.

Buti provides greater detail how the pump output voltage can be reduced by
controlling loads when a threshold is crossed. For example, Buti teaches that one
or more of FETs 42, 48, 54, and 60 can be selectively turned off to control the
current flowing through bleeder paths 11-14 when Vcp (Vout) increases from a lower
to a higher voltage range. See supra 8111.A.3.(d).

A POSITA also would have found it obvious to modify Buti’s bleeder
circuit in the Doloca-Buti combination, replacing the inverters with buffers, such
that increasing Vcp causes FETSs to turn on (adding “loads”) selectively, causing a
reduction of the output voltage. See supra §l111.A.3.(d); EX-1003, 193.

6. Claim 24
a) [24pre]

To the extent the preamble is limiting,® Doluca teaches a method that uses a
charge pump to generate a stable output voltage within a narrow range around a

design voltage (i.e., “with minimal ripples”). See supra 8111.A.3.(a); EX-1003,

8 See n.5.
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194.

b) [24a]

Doluca’s charge pump generates voltage Vcp to equal Vec/2+K, where K is a
constant chosen to have a value greater than Vcc/2+Vr. EX-1006, 3:31-54; EX-
1003, 1183. For each chosen value of K, there is a resultant value of Vcp. EX-1006,
3:47-51. To maintain Vcp at or near Vcc/2+K, Doluca compares a fraction of Ve
with reference voltage Vrer and controls bleeder control circuit 27 and pump
control circuit 29 based on the comparison. See supra 8111.A.3.(c). A POSITA
would have understood that selecting a particular value of K corresponds to
selecting a particular output pump voltage (Vcp). EX-1003, 194. A POSITA
would have found it obvious to compare Vcp (rather than Vss) with reference
voltage Vrer to determine whether to disable the charge pump or leave it on. 1d.,
1192, 94.

c) [24Db]

With the understanding that “turning on a load” means coupling a load to the
pump output, the Doluca-Buti combination teaches this limitation. See supra.
8111.A.3.(d); EX-1003, 194.

d) [24c]

The Doluca-Buti combination renders this limitation obvious. See supra
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8I11.A.4; EX-1003, 1194-95.

7. Claim 25
a) [25a]°

The Doluca-Buti combination renders this limitation obvious. See supra
8I11.A.5; EX-1003, 196.

b) [25b]

Because a POSITA reading Doluca and Buti would have found it obvious to
add a load to decrease the pump output, see supra 8111.A.5, a POSITA would also
have found it obvious to remove a load (opposite to adding a load) to increase the
pump output. Thus, when the pump output is lower than a desired level, a
POSITA would have had the motivation to remove loads until the pump output
reaches the desired level. EX-1003, 197.

B. Ground 1B: Claims 4-5, 11-15, 21-23 are obvious based on
Doluca, Buti, and Hosono

1. Overview of Hosono

Hosono discloses charge pump circuit 70 that generates a desired output
voltage Vxx for use in memory devices. EX-1007, 1:6-14, 5:5-8:65, FIG. 2

(reproduced below). Charge pump circuit 70 is connected to a load comprising

9 See n.4.
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resistor R, second voltage setting circuit 12, and first voltage setting circuit 11. Id.

The charge pump output voltage can be regulated at a desired level. Id., 14:51-

15:5.
| ': 70
| c control ) 'crarce puwp | P
17 ~ {—o Vxx Block 2: Shut off
I CIRCUIT T (CP) CIRCUIT charge pump when Vxx
| | — — — /exceeds first threshold
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1 1
I Block 1: Selectively | | REF ERENCE VOLTAGE f
I R I | 104120 coup|e loads to Vxx L GENERAT I NG C |RCU IT :
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VIKFLG ‘m|r _____________________ J 16 :
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L |E 1 FIRST VOLTAGE SETTING CIRCUIT i

EX-1007, FIG. 2 (annotated)

A POSITA would have noted that Hosono’s disclosure about using a charge
pump output circuit to supply regulated voltage to memory devices is similar to the
teachings of Doluca and Buti. EX-1007, 1:6-41, 2:65-3:31, 5:5-64, 14:51-15:5;
supra 88I11.A.1-2; EX-1003, 1199-102. A POSITA would have been motivated to
look to Hosono for teachings that would supplement or improve upon Doluca and

Buti. EX-1003, 1102. For example, Doluca discloses that charge pump circuit 37
30
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includes a pump clock generator 47, but does not describe the clock generator’s
structure. EX-1006, 5:19-54, FIG. 3. A POSITA would have been motivated to
look at other references for details about the clock generator circuit. EX-1003.
f103. In doing so, a POSITA would have noted that Hosono describes a charge
pump circuit that is similar to Doluca’s, and provides a detailed structure of a ring
oscillator circuit for generating clock signals used in the charge pump circuit. EX-
1007, 14:13-35, FIGS. 5A-5B (reproduced below). A POSITA would have
understood that Hosono’s ring oscillator circuit can be used in Doluca’s clock
generator 47, and would have been motivated to combine Hosono’s teaching with
Doluca’s, with a reasonable expectation of success for this modification, as these
techniques were known and the operation of the resulting circuit would have been

predictable. EX-1003, 1103; see also §l11.B.2.(c), infra.

91 92 92 92 92

j- ¢
8833 Te3 Vo3 T35 1
FI1G. 5A >3

EX-1007, FIG. 5A
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2. Claim 4
a) [4a]

Doluca teaches that its charge pump (bias) circuit includes pumping circuit
37, which includes multiple stages formed using capacitors and transistors. See
supra 8I11.A.3.(b). Pumping circuit 37 includes diode-connected transistors 53, 55,
and 57, which a POSITA would have interpreted as the claimed “plurality of
diodes coupled in series.”? Id.; EX-1003, 1104. Transistors 57, 55, and 53 read
on the “first diode,” “second diode,” and “last diode,” respectively, V¢ reads on

“the supply voltage,” and Vcp reads on the “output pump.” EX-1003, 1104.

10 Sych interpretation is consistent with the’241 Patent, which refers to diode-
connected transistors as “diodes.” See ’241 Patent, 4:9-16, claim 5.
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b) [4b]

Capacitors C2 and C1 in Doluca’s FIG. 3 read on the “first capacitor” and
“second capacitor,” respectively. EX-1006, FIG. 3, 5:19-29. Each of C2 and C1
has an anode (the claimed “first terminal”) 51° and 51, respectively, and a cathode
49’ and 49 (the claimed “second terminal”), respectively. Id.; EX-1003, 11105-
106.

c) [4c]

Doluca teaches that cathodes 49’ and 49 (i.e., second terminals of the first

and second capacitors C2 and C1, respectively, supra §l11.B.2.(b)), are coupled to

signals V; and Tp , Which are a “biphase pair” of signals output by pump clock

generator 47. EX-1006, FIG. 3, 5:19-29. A POSITA would have looked to FIGs.
5A and 5B of Hosono for disclosure about the circuitry of pump clock generator
47. See supra 8111.B.1; EX-1003, 19107-109.

In FIG. 5A, Hosono shows a plurality of inverters 92 that output clock
signal ¢, and shows an inverter that outputs complimentary signal ¢. EX-1007,
FIG. 5A, 14:13-23; EX-1003, 11107-109. As a matter of design choice, a POSITA

would have found it obvious to implement Doluca’s pump clock generator 47

according to Hosono’s FIG. 5A to use clock signals ¢ and ¢ as sources of7ID
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and Vp. EX-1003, 11107-109. The resultant circuit is shown below. Id.

Vee
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|T|>’ capacitor | canacitor
ow”—-. ) _ ~

& ;
%= FIG. 3

EX-1006, FIG. 3 (modified and annotated based on EX-1007, FIG. 5A)

First inverter

d) [4d]

Hosono discloses that its ring oscillator generates two-phase clock signals ¢
and ¢. EX-1007, 14:4-35, FIG. 5A. A POSITA would have readily understood
that the input of each inverter is a clock signal with a phase of either signal ¢ or ¢.
EX-1003, 1110.

3. Claim5

Doluca shows a plurality of diode-connected NMOS transistors 53, 55, and
57. See supra 8111.B.2.(a). Each of transistors 53, 55, and 57 has its drain

connected to the gate, forming a terminal that reads on the claimed “input
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terminal.” EX-1003, 111. The source of each transistor reads on the claimed

“second terminal.” Id.

4. Claim 11
a) [11a]

Doluca-Buti’s load selector means includes a target output pump selector
comprising comparator 35 (claimed “first comparator”). EX-1006, FIG. 2
(reproduced below); see also supra 8111.A.4. Comparator 35 has two input
terminals (“+” and “-"), and an output terminal connected to charge pump 37 and
line 46. EX-1006, FIG. 2, 4:31-45, 5:10-18. Comparator 35’s input terminal “-” is
connected to Vrer, which a POSITA would have understood as being reference

voltage Vref. 1d.; EX-1003, 112.

1 In a related litigation, the court interpreted the term “coupled ... to” and
“coupling ... to” in claims 6, 9, 10, and 11 to mean “connected without intervening
resistors or other components that substantially change the voltage.” EX-1020, 2.
Petitioner’s mappings are consistent with that interpretation.
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Block 27 of Doluca
modified with FIG. 3A First

f Buti
of Buti CAPACITOR. - PLATE: UINE K‘q comparator
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Nee | CIRCUIT GENERATOR
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2 —_ 23
| =

= ___ (e FIG. 2

EX-1005, FIG. 2 (modified, annotated)

The’241 Patent does not describe a comparator having an enable terminal,
the only relevant disclosure appears to be ENAPUMP terminal at the output of
comparator 602. EX-1001, 5:45-53, FIG. 6. Assuming the claimed “first enable
terminal” is interpreted to be consistent with the *241 Patent’s ENAPUMP
terminal, a POSITA would have understood that “the first enable terminal” and
“the output terminal” refer to the same circuit component. EX-1003, 11113-114.
Under this interpretation, the output terminal shown in FIG. 2 of Doluca reads on

the claimed “first enable terminal.” Alternatively, to the extent the “first enable
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terminal” is interpreted as separate from the “output terminal,”*? a POSITA would
have known that a comparator in some implementations has an enable terminal to
receive an enable signal. Id.

b) [11b]

Doluca teaches that the target output pump selector includes voltage divider
31 having two terminals—one of which is connected to charge pump 37 output via
capacitor-plate line 19, while the second terminal is connected to input terminal
“+” of comparator 35. EX-1006, FIG. 2, 4:31-41; EX-1003, f{115.

Doluca describes an implementation of voltage divider 31 that comprises a
series of transistors. EX-1006, 6:21-44, 6:64-7:14, FIGS. 5-6. A POSITA would
have found it obvious that voltage divider 31 can be implemented in the alternative
using one or more resistor networks. EX-1003, 116-118. For example, Hosono
describes a voltage generating circuit with respect to FIG. 7, having series-
connected resistors R. and R1” “for setting the value of output node 10.” EX-
1007, 1:38-61, FIG. 7 (reproduced below). A POSITA would have readily

understood that R, and R1’ together form a voltage divider circuit, with R. and

12 Under this interpretation, Petitioner reserves the right to challenge this limitation
as indefinite in litigation.
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R1’ being equivalent to first and second resistor networks, respectively. EX-1007,
6:35-39; EX-1003, 11117-118; see also EX-1007, 1:62-2:8, FIG. 8. A first
terminal of Ry is connected to output of charge pump 70 at node 10, and a second
terminal at node N1 connected to input “+” terminal of comparator 13. EX-1007,
1:38-61, FIG. 7; EX-1003, f1117-118. A POSITA would have found it obvious
that Doluca’s voltage divider 31 can be implemented using Hosono’s voltage
divider circuit formed by R. and R1°, without changing the input/output

connections of the divider circuit. EX-1003, 118.

17 70
el Z
CP CONTROL _JCHARGE PUMP
CIRCUIT (CP) CIRCUIT First
terminal
— : First
vret : N resistor
VXXFLG '

network

13 Second

~___N10 terminal

20+ ]%
FlG. 7
PRIOR ART

EX-1007, FIG. 7 (annotated)
c) [11c]
Hosono’s FIG. 7 voltage divider circuit includes equivalent resistor R1’ as

the “second resistor network.” See supra §l11.B.4.(b). One terminal of R1” is
38
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connected to the second terminal of first resistor network R. at node N1, and the
second terminal of R1” is connected to ground Vss. EX-1007, FIG. 7 (reproduced

below); EX-1003, 1119.

17 70
Ved Z 10
CP CONTROL CHARGE PUMP
> o Vxx
CIRCUIT (CP) CIRCUIT
“t—vref % R !
VXXFLG g NI,
13 First
_—N10 terminal
r====""7
20) -4 el Second
: R1' [ resistor
F I G 7 : | network
. o Second
PRIOR ART ermina

EX-1007, FIG. 7 (annotated)

d) [11d]

FIG. 2 of Doluca shows Ves Generator 23 (“reference voltage source”) that
generates Vrer, Which is coupled to one of the two inputs of comparator 35. See

supra §111.B.4.(a); EX-1003, 1120.
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a) [12a]*
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The target output pump selector taught by Doluca in view of Buti includes a

chain of diodes. See supra §lI11.A.2. A POSITA would have understood that each

diode has intrinsic resistance and properties similar to a resistor. EX-1003, 1174,

121. In the modified Doluca-Buti circuit (reproduced below), the upper four

diodes form the “third resistor network’ with two terminals, one of which is

coupled to line 19 (output of charge pump). Id.

Doluca’s block 27
modified with Buti’s
bleeder circuit

Second
comparator

AN

Third resistor

network

CAPACITOR = PLATE. LINE

Hosono’s first and second

resistor networks

—_——— — =

b

él:z

‘]r-l
“ |
LA

2

44 Vo 1

Vo 2

46 ;

Comparator
3\
input j__l&__._.._-———————-—t
52fourth l_ 33 {51

VOLTAGE |

L(M esistor 35 :
; ‘{ 1 ol | ¥ network' DIVIDER CHARGE |
e S ¢ SRE 71 N pume | |
f// — _ — | Lhee__ 21T _\_.__.J
Comparator Vee/12 _— Ves 25 29
output Vee CARCUIT GENERATOR
AN 23)
XY Ve
o _Z___1''\ s FIG. 2

13 See n 4.

Connected to
comparator enable
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EX-1006, FIG. 2 (modified, annotated)

b) [12b]

A POSITA would have understood that, in Doluca-Buti’s modifed circuit,
the lower six diodes form the “fourth resistor network,” with the upper terminal
coupled to the third resistor network (formed by the upper four diodes) and the
lower terminal coupled to ground via inverter 62 and FET 60. See supra
§111.B.5.(a); EX-1003, 1122.

¢) [12c]

Doluca-Buti’s modified circuit includes inverter (or buffer) 44 with an input
terminal coupled to the upper terminal of the fourth resistor network (formed by
the lower six diodes) and an output terminal coupled to gate of FET 42. See supra
88l111.B.5.(a)-111.B.5.(b). A POSITA would have understood that inverter/buffer
44, functioning as a fixed-level comparator, can be replaced with an op-amp-based
comparator (“second comparator’), which has two input terminals, an output
terminal, and an enable terminal, as arranged in [12c]. EX-1003, 1177, 123. The
resultant circuit, as partially illustrated below, reads on [12c] without negating the

obviousness of [12a]-[12b]. Id.
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Comparators each having two input

terminals, an output terminal, and To charge pump
an enable termijnal output
1 1 — <

&14 &Is élz J'I]42 48
j <1 VREF /
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[ > +
54 ]

)

\

58
VREF

? N

S A
I\

Connected to
comparator
- enable

\

K- KHH KN
A
|

EX-1006, FIG. 2 (in-part, modified in view of EX-1005, FIG. 3, annotated)

d) [12d]

Doluca-Buti’s modified circuit shows the output terminal of inverter 44

(“second comparator”) is coupled to the gate terminal of FET 42. See supra

88l111.B.5.(a)-(c). A POSITA would have understood that FET 42 (and similarly,

each of FETs 48, 54, 60) is a logic circuit having a gate terminal, a drain terminal,

and a source terminal. EX-1003, 124.

e) [12e]
Consistent with [12a]-[12d], FETs 42, 48, 54, and 60 are each a logic circuit,
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which, when selectively activated, functions as a load of the charge pump circuit.
Supra 88l11.B.5.(a)-(d); EX-1003, 1125. When voltage Vcp on capacitor-plate line
19 is higher than a maximum allowed level, one or more of the diode stacks will be
forward-biased and, together with the corresponding comparators, control the
corresponding FET(s) to turn on one or more bleeding paths. EX-1003, §125. A
POSITA would have understood that these operations read on [12e]. Id.

6. Claim 13
a) [13a]

Doluca, Buti and Hosono all disclose charge pump circuits for use in
memory devices. See, e.g., EX-1006, 1:5-38; EX-1005, 1:11-2:28; EX-1007, 1:6-
14. Hosono describes, with respect to FIG. 4, one such memory device that
includes: an address bus comprising address buffer 64 and connections to
row/column decoders; control circuit 67; a data bus comprising a data input/output
buffer 66 and bit line control circuit 62; an address decoder comprising column
decoder 63 and row decoder 65 coupled to the address bus; a read/write circuit
comprising bit line control circuit 62 that is coupled to the data bus; and memory

cell array 61 that is coupled to the address decoder, control circuit and read/write
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circuit. EX-1007, 13:12-14:3, FIG. 4 (reproduced below); EX-1003, 11126-127.%4
Hosono’s memory device of FIG. 4 further includes, coupled to the
components above, high voltage generating circuits 681-683, which each use a
charge pump circuit for obtaining a high voltage. EX-1007, 14:4-50, FIGS. 4-6;
EX-1003, 1128. To the extent “with minimum ripples” is limiting,*® Hosono
discloses that its charge pump circuit generates voltage with minimum ripples by
describing a feedback mechanism to stabilize the charge pump voltage at a desired
level. See EX-1007, 14:61-15:5; EX-1003, §128. Doluca similarly discloses this

limitation. See supra 8111.A.3.(a); EX-1003, 1128.

14 See n.11. While that construction was proposed in the context of different
claims and Petitioner believes the Board does not need to construe this limitation
for purposes of the IPR, should the Board adopt such a construction for claim
[13a], then Hosono as mapped above still reads on this limitation.

15 See n.5.
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EX-1007, FIG. 4 (annotated)

A POSITA would have understood that Doluca’s bias circuit can be used as

the charge pump circuit in Hosono’s high voltage generating circuits 681-683 for

obtaining a high voltage. See supra §l11.A.3.(a); EX-1003, 1129. Similar to

Hosono’s charge pump circuit, Doluca’s bias circuit provides a pump voltage with

minimum ripples by generating a stable voltage within a narrow range of a target

(design) voltage. See supra 8l11.A.3.(a); EX-1003, 1129.
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b) [13b]-[13f]

The Doluca-Buti combination discloses [13b]-[13f]. See supra
88111.A.3.(b)-(d), I11.A.4-111.A.5; EX-1003, 11130-131.

7. Claim 14
Doluca-Buti-Hosono discloses claim 14. See supra 88111.B.2.(a)-(d). With

respect to “the output of the last inverter being coupled to the input of the last
diode,” Doluca’s FIG. 3 as modified in view of Hosono shows the output of the
second inverter is coupled to the anode of diode 53 via capacitor C1. Supra
§111.B.2.(c); EX-1003, 1132.

8. Claim 15

Doluca-Buti-Hosono discloses claim 15. See supra §111.B.3; EX-1003,

1133.
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9. Claim 21%%

Doluca-Buti-Hosono discloses claim 21. See supra §8111.B.4.(a)-(d); EX-
1003, 1134.

10. Claim 22

To the extent the term “coupled to” is interpreted to allow intervening
capacitors,'® Doluca-Buti-Hosono discloses claim 22. See supra 88111.B.2.(b)-(d).
Modified FIG. 3 of Doluca, supra §l11.B.2.(c), shows the second inverter being
coupled to diode 53 via intervening capacitor 51, which reads on “b) ... the output

of the last inverter being coupled to the input of the last diode.” EX-1003, 1135.

16 petitioner reserves the right to challenge, in litigation, [21b] as indefinite and
without written description. With the understanding this limitation should read “b)
... the second terminal being coupled to the-eutput an input terminal of the first
comparator,” Doluca teaches the limitation. See supra 8l11.B.4.(b).

17 See n.4.

18 To the extent the term “coupled to” is interpreted differently, Petitioner reserves
the right to challenge this claim in litigation as indefinite and lacking written
description.
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11. Claim 23
Hosono discloses claim 23. EX-1007, 1:1-20, 3:1-31, 11:61-12:4; EX-1003,

136.

C. GROUND 2A: Claims 1 and 6-10 are rendered obvious by
Le and Ujiie

1. Overview of Le

Le describes a conventional multi-stage charge pump circuit, shown below,
that generates an output voltage Vou using a supply voltage Vcc. EX-1008, 1:52-
4:18, FIGS. 1-2. Le further discloses regulating Vou using shunt regulator 270.

Id.; EX-1003, 1138.

,/_200 Pump . Charge
um

Supply First stage Second stage output EircuiFi
voltage 240 280 voltage
l 210 __XA_____ __M___

I | 7

Node 1 I " Node 2 | . \
Vee [ lI>Jr : m H : . I > Vour

| |

N 215 Nlygs I SHUNT

| N : REGULATOR [\ 270

: C, : : C, | Clomo

| —J:kzzo |l [\230 ! l‘uzso KL

L6 ___ __ I SR

CLK CLK

EX-1008, FIG. 2 (annotated)

Le modifies the conventional charge pump circuit by using “variable

bootstrap capacitance value which is varied as a function of the input supply
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voltage.” 1d., 4:30-5:32. The modified circuit, referred to as charge pump system
300, can use a shunt regulator to reduce ripple at the pump output voltage, which is
provided for flash memory cell operations. 1d., 6:22-26, 7:4-25, 10:41-11:6, FIG.
3. The only example of shunt regulator described in Le is shunt regulator 270, and
a POSITA would have understood that Le’s disclosure of using a shunt regulator
with respect to the FIG. 3 circuit refers to using shunt regulator 270. EX-1003,

1139. A resultant circuit would look similar to the one reproduced below. Id.

First Pump
Supply t|rs Second 200 output
voltage stage stage voltage Charge

z = pump
C
£

; * 31

circuit
Anodeq 380 —~

CLK CLK CLK CLK SHUNT
REGULATOR

L cc . . . ch- cch

v V¢ DETECTION

380 ce CIRCUIT 365

Ll P L LY .Y

EX-1008, FIG. 3 (modified and annotated)

2. Overview of Ujiie

Ujiie discloses a booster circuit comprising a charge pump to generate
voltages used during write and erase operations of a memory device. EX-1009,

[01], 19[18]-[21]. Ujiie discloses solutions to reduce output voltage fluctuation
49
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by using a shunt circuit coupled to the charge pump output. Id., 11[20]-[25], FIG.
3 (reproduced below). Ujiie’s shunt circuit includes switches Q1 and Q2 that
selectively couple diodes D1 and D2, respectively, as loads to the charge pump.

Id.; EX-1003, 1141.

FIG. 3

M Az

EX-1009, FIG. 3 (annotated)

A POSITA would have found it obvious to combine Le and Ujiie, for at least
the following reasons. Le discloses a charge pump circuit to supply voltages to
memory devices. See supra 8lI11.C.1. Le describes that the charge pump output
voltage can be regulated using a shunt regulator (e.g., shunt regulator 270), but
does not provide further structural or functional description of the shunt regulator.

Id. A POSITA who, upon reviewing Le’s charge pump circuit, wanted to know
50
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more about how a shunt regulator can be used to regulate the output voltage, would
have looked at other sources of information about shunt regulators. EX-1003,
142. In doing so, a POSITA would have been motivated to consider references
that describe such regulators in the context of charge pump circuits used for
memory devices. Id. Ujiie is one such reference describing use of a booster (i.e.,
charge pump) circuit to supply voltages to memory devices and, like Le, discloses
the use of shunt circuit to regulate the charge pump output voltage. EX-1009,
11[20]-[25], FIG. 3. A POSITA would have understood that Ujiie’s shunt circuit
can be used as a shunt regulator in Le’s charge pump circuit to regulate the pump
output voltage, as a matter of design choice. EX-1003, 1143. A version of Le’s
charge pump circuit with a shunt regulator as taught by Ujiie as would have been
understood by a POSITA, is shown below. Id. A POSITA would have had a
reasonable expectation of success for this modification, as these techniques were
known and the operation of the resulting circuit would have been predictable. Id.

Accordingly, a POSITA would have been motivated to combine Le and Ujiie. Id.
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EX-1008, FIG. 3 (modified based on EX-1009, FIG. 3, annotated)

3. Claim1
a) [1pre]®

Le discloses embodiments of charge pump circuits that generate a charge
pump voltage Vour, €.9., charge pump system 300. See supra 8111.C.1. Le notes
that the disclosed charge pump provides “further reduction in power consumption”
by using a shunt regulator, an embodiment of which is shown as shunt regulator
270 with respect to prior art charge pump 200. EX-1008, 10:61-11:6, 3:5-52, FIG.
2; EX-1003, 1144. A POSITA would have known that such a shunt regulator is

commonly used for reducing voltage ripples, as noted by Le, which discloses that

19 See n.5.
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the shunt regulator “advantageously provides a smaller ripple voltage at its
regulation output [than prior art charge pump circuits].” EX-1008, 10:41-11:6; see
also id., 6:15-25; EX-1003, f144.

b) [1a]

Le teaches the claimed pumping circuit by describing that the charge pump
system 300 includes a charge pump circuit 305 that has one or more stages “to
receive the supply voltage 380 and generate the charge pump output voltage Vour
310.” Supra 8l11.C.1; EX-1008, 2:18-3:24, 4:31-59, 7:4-49, FIGs. 1-3; EX-1003,
1145.

Le teaches that the charge pump voltage generated by its disclosed
embodiment can be applied to program/erase operations of memory cells, and
notes that such operations in semiconductor memory devices use different voltage
levels, which are generated by the charge pump circuits. EX-1008, 1:7-18, 1:51-
2:34. A POSITA would have found it obvious that Le’s disclosed pump system
300 with pumping circuit 305 can be applied to generate a plurality of pump
voltages used in memory device operations. EX-1003, 1146.

c) [1b]

While Le teaches that a shunt regulator can be coupled to the output of a

charge pump, Ujiie discloses the structure of an example shunt regulator, which
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includes diodes D1 and D2, and switches Q1 and Q2. See supra §l11.C.2. A
POSITA would have understood that diodes D1 and D2 in Ujiie’s shunt regulator
form the loads. EX-1003, 11147-148. Ujiie further teaches that diodes D1 and D2
are associated with write voltage Vpp1 and erase voltage Vpp2, respectively, and that
signals Al and A2 control switches Q1 and Q2, respectively, to selectively couple
diodes D1 and D2 to the output of charge pump 10. EX-1009, f1[18]-[25]; EX-
1003, 1148.

d) [1ic]

Ujiie teaches that its charge pump circuit includes the claimed “load selector
means” including switches Q1 and Q2 and control signals Al and A2, which are
used to selectively couple diodes D1 and D2 to the charge pump output to generate
Vpp1 and Vpp2. See supra 8111.C.3.(c); EX-1003, 1149.

4. Claim 6%

Ujiie discloses that switches Q1 and Q2 in the load selector means are
NMOS switches, each coupled with one of diodes D1 and D2 (“loads™) in series.
EX-10009, 1[20], FIG. 3. The gate terminal of each switch Q1 and Q2 is the

“enable terminal,” to which control signals A1 and A2 are respectively applied to

20 See n.11.
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enable the switches. Id., [23]. The drain and source terminals of each switch
form respective “first” and “second” terminals. EX-1003, 11150-151.

Because each load and its corresponding switch are connected in series, it
would have been an obvious design choice to swap the positions of the load and its
corresponding switch, as shown in modified FIG. 3 of Ujiie below. Id., 1152. In
the modified circuit, each of switches Q1 and Q2 has its drain (second) terminal
coupled to the output of charge pump 10 and source (first) terminal coupled to its
corresponding load. Id. A POSITA would have had a reasonable expectation of
success for this modification, as the operation of the resulting circuit would have

been predictable. Id.

FIG. 3 (modified)

drain terminal

e —\——gate terminal
<
i source terminal

___________

EX-1009, FIG. 3 (modified with annotation)

5. Claim 7

With the understanding that “NMOS load transistor” means NMOS
55
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transistor controlling a load, Ujiie teaches this limitation.?* Switches Q1 and Q2 in
Ujiie’s load selector means are NMOS switches, each with a gate, a drain, and a
source, which are enabled using signals Al and A2 respectively. See supra
8I11.C.2. A POSITA would have readily understood that the gate terminals of Q1
and Q2 are connected to Al and A2, respectively, the source terminals of Q1 and
Q2 are connected to ground, and the drain terminals of Q1 and Q2 are connected to

D1 and D2 (“load”), respectively. EX-1009, FIG. 3 (reproduced below); EX-1003,

1153.
Ve Vee
| o
Charge Pump T drain terminal
[ "y
70 gate terminal
! P2
enable signals \ source terminal
EX-1009, FIG. 3 (annotated)
21 See n.4.
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6. Claim 8
A POSITA would have known that diodes D1 and D2 of Ujiie are current

sinkers. EX-1003, 1154. Looking at FIG. 3 of Ujiie, a POSITA would also have
understood that diodes D1 and D2 have their respective cathodes (the “first
terminal”) connected to the charge pump output and their respective anodes (the

“second terminal”’) connected to the corresponding NMOS switch Q1 and Q2,

respectively. EX-1009, FIG. 3; EX-1003, {154.

FIG. 3

Ve
T Vee ‘ diodes (loads)

drain terminal

gate terminal

e
ﬂ."rl

"1 9,
\ source terminal

EX-1009, FIG. 3 (annotated)
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7. Claim 9%

With the understanding that “a load NMOS transistor” means an NMOS
transistor controlling a load, Ujiie renders this limitation obvious.?® The *241
Patent does not describe what an “elevator circuit” is. EX-1001, 5:32-43, FIG. 5B.
However, a POSITA would have known a level shifter is an example of an elevator
circuit, and would have found that claim 9 merely recites an obvious design choice
from Ujiie. EX-1003, §155. As noted previously, a POSITA would have found it
obvious to modify FIG. 3 of Ujiie by swapping positions of diodes D1 and D2 with
respective NMOS switches Q1 and Q2, such that the sources of Q1 and Q2 are
connected to the cathodes of D1 and D2, respectively. See supra 8111.C.4.
Compared to Ujiie’s original circuit where the sources of Q1 and Q2 are connected
to ground, the modification would have increased the source voltages of Q1 and
Q2 when the two NMOS switches are activated. EX-1003, 156. For an NMOS
switch to turn on, the gate-to-source voltage Vs must be greater than a threshold
voltage Vw; thus the increase of the source voltages of Q1 and Q2 would require an

increase of the gate voltages of Q1 and Q2 to maintain adequate Vs for activating

22 See n.11.
23 See n.4.
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Qland Q2. Id., 1157. Accordingly, it would have been obvious for a POSITA to
use a level shifter to boost the voltage of control signals Al and A2 such that the
voltage levels at the gates of Q1 and Q2 are higher than the voltage levels in
Ujiie’s original circuit. 1d., §158.

8. Claim 10%
A POSITA would have known that each diode D1 and D2 in Ujiie is a

current sinker. EX-1003, 1159. As noted previously, an obvious modification of
Ujiie’s FIG. 3 would have resulted in the cathodes of D1 and D2 being connected
to the sources of NMOS switches Q1 and Q2, respectively, and the anodes of D1
and D2 being connected to ground. See supra §l11.C.4; EX-1003, {159.

D. GROUND 2B: Claims 2, 3, 11, 24, and 25 are rendered
obvious by Le, Ujiie, and Kuriyama

1. Overview of Kuriyama

Kuriyama discloses a memory device power system comprising a charge
pump for providing boosted voltage to memory cells. EX-1011, 4:42-5:18, 11:19-
13:3, FIGS. 12-15. To generate a target output voltage, Kuriyama turns the charge
pump 115a On/Off by comparing the output voltage with a reference voltage Ve,

and further regulates the output voltage using a regulator having multiple

24 See n.11.
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operational amplifiers (OPs). See id., 11:38-12:45, FIGS. 13-15 (reproduced
below). FIG. 13 illustrates the control circuit 114a (having a structure as shown in
FIG. 14) for turning On/Off the charge pump, while regulator 116 (having a
structure as shown in FIG. 15) is used to regulate the charge pump output Vcp. 1d.;

EX-1003, 11161-164.

10 12 1100
{ ( | w3 |y
REFERENCE PONER SOURGE ICTENB_ 0 |POWER SOURCE L INE
POTENTIAL |Vref CONTROL CIRCUIT FOR READ
gll-:EEEﬂION FOR READ CcP (Vddr) 8a Charge pump
(BGR) (ON/OFF) vee
1Hob
WRITE STATE e v
MACH [NE 150
wsw) | Vel ¥ _§ POWER SOURCE LINE
s vep FOR WRITE/ERASE
————— 8b
) cP Fv REGULATOR o ®
Y Y CP isb
L e
_—TPOWER SOURCE ENB POWER SOURCE LINE
% | coNTRoU cirouIT| S, oo [lvce  FOR WRITE/ERASE 5
FOR WRITE/ERASE (Vldp)
Load selector means (ON/OFF)
L
POWER SOURCE POWER SOURGE LINE
F | G 13 .| CONTROL CIRCUIT FOR WRITE/ERASE @
: FOR WRITE/ERASET NP Ler | ¥ VEB)
Hac~+  (ON/OFF) il
CPENB /s,

EX-1011, FIG. 13 (annotated)
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VCP H4

FIG. 14

EX-1011, FIG. 14

VCP
Ty e
QP21 ¢ > QP22 118
0P\1 Voo S Vgut
Vref ' ﬂ—‘ N2 MODET —?
MODEQ—?
Vee
MODE3—D Rload

A~ — MODE4 —

0P2 QN22 ?

Rref%
FIG. 15

EX-1011, FIG. 15
A POSITA would have found it obvious to combine Kuriyama with Le and
Ujiie, for at least the following reasons. Le and Ujiie teach a charge pump circuit
with a shunt regulator having a load selector means to selectively couple loads to

the pump output to regulate the output voltage. See supra 88l11.C.3.(a)-(d). A
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POSITA would have known, or would have found it obvious (or advantageous),
that in some charge pump circuits the load selector means includes additional
circuitry to shut down the charge pump for reasons such as power efficiency.?®
EX-1003, 1165. Similar to Le and Ujiie, Kuriyama describes using a charge pump
to provide voltages to memory devices and is concerned about regulating the
charge pump output voltage. EX-1011, 4:42-5:18, 11:19-13:3; supra 88111.C.1-2;
EX-1003, 1166. A POSITA would have noted that Kuriyama discloses that a
control circuit 114a is used to turn off charge pump 115a when charge pump
output Vcp reaches reference voltage Vreer. EX-1011, 11:38-12:45; EX-1003, {166.
A POSITA would have found that including Kuriyama’s control circuit 114a in
Le-Ujiie’s charge pump circuit provided the capability to turn off the charge pump
circuit when Vour reached a reference voltage, e.g., Vpp1 Or Vpp2. EX-1003, 166.
A POSITA would have been motivated to make this modification as a matter of
design choice, and would have had a reasonable expectation of success in doing so,
as the operation of the resulting circuit would have been completely predictable.
Id. Accordingly, a POSITA would have had the motivation to combine Le, Ujiie,

and Kuriyama. Id.

25 See n.6.
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2. Claim 2

Le and Ujiie teach a charge pump circuit with a shunt regulator having a
load selector means to selectively coupled loads to the pump output to regulate the
output voltage. See supra 88111.C.3.(a)-(d). As noted above, a POSITA would
have been motivated to include Kuriyama’s control circuit 114a as part of the load
selector means in Le-Ujiie’s charge pump circuit to provide the capability to turn
off the charge pump circuit when Vour reaches a reference voltage, e.g., Vpp1 Or
Vpp2. See supra 8111.D.1; EX-1003, 1167.

3. Claim 3%

Kuriyama discloses that a regulator 116 is used to control charge pump
circuit 115a output Vout, based on comparing VCP, divided using resistors Riocad
and Ryref, t0 Vier. EX-1011, 12:28-46, FIG. 15; see also supra 8111.D.1. A POSITA
would have found it obvious that using regulator 116 of Kuriyama as part the load
selector means of the Le-Ujiie combination (e.g., in conjunction with Ujiie’s
disclosed shunt circuit) provides flexibility to regulate the charge pump output,
e.g., by enabling additional target voltage levels to be provided by the charge pump

circuit beyond the Vppl, Vpp2. EX-1003, 1168.

26 See n.4.
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Kuriyama’s voltage regulator 116 includes resistors Rioad and Rrer forming a
voltage divider between Vout and ground. EX-1011, 12:28-55, FIG. 15. Also
between Vout and ground is an NMOS transistor QN22. 1d. A POSITA would
have found it obvious that the circuit including Rioad, Rref, and QN22 forms a load.
EX-1003 1169. A POSITA would also have found it obvious to adjust the current
flowing through the load to regulate the voltage Vout. Id., 1170. For example,
when Vout is higher than a corresponding threshold, it would have been obvious to
a POSITA to control switch 118 to reduce the value of Riad (€.9., changing from
R1 to R4 by switching from MODEL to MODE4), thereby increasing the voltage
at the “+” terminal of OP2. Id. With the “-” terminal of OP2 coupled to Vrer, a
voltage increase at the “+” terminal increases the OP2 output voltage, which
increases the bias voltage at the gate terminal of QN22, and in turn increases the
current flowing through QN22 (“adding additional loads™), causing a decrease in

Vout. Id., 11171-173.
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VCP
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Rref é
FIG. 15 v
EX-1011, FIG. 15 (annotated)
4. Claim 11%
a) [11a]

The load selector means in the charge pump circuit of Le-Ujiie includes
Kuriyama’s control circuit 114a, which performs the functions of the claimed
“target output pump selector.” See supra §l11.D.2. Control circuit 114a (labeled

114 in Kuriyama’s FIG. 14) includes comparator 121 (“first comparator”), which

27 See n.11.
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has two input terminals, labeled “+” and “—,” respectively. See supra §lI11.D.1.
The “+” input of comparator 121 is connected to Vref. EX-1011, FIG. 14; EX-
1003, 1174.

Comparator 121 has an output terminal, which controls On/Off of charge
pump 115a. EX-1011, FIGS. 14-15; EX-1003, §174. A POSITA would have
understood the output terminal of comparator 121 reads on both the “output
terminal” and the “first enable terminal.” EX-1003, 174. Alternatively, to the
extent the “first enable terminal” is interpreted as separate from the “output
terminal,”?® a POSITA would have found it obvious that comparator 121 has an
enabled terminal (“first enable terminal”). Id.

b) [11b]

A POSITA would have understood that Ricad in Kuriyama’s control circuit
114 reads on the “first resistor network.” EX-1011, FIG. 14; EX-1003, 175. The
upper terminal of Rioad is coupled to VCP (“output pump”), while the lower
terminal of Riead IS connected to the “- input terminal of comparator 121. EX-

1011, FIG. 14; EX-1003, f17/5.

28 See n.4.
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c) [1ic]

A POSITA would have found that Rref in Kuriyama’s comparator 121 reads
on the “second resistor network.” EX-1011, FIG. 14; EX-1003, 1176. The upper
terminal of R is connected to the lower terminal of Rioad, and the lower terminal
of Rrer is connected to ground. EX-1011, FIG. 14; EX-1003, 1176.

d) [11d]

Kuriyama shows Ver coupled to the “+” input terminal of comparator 121.
EX-1011, FIG. 14; EX-1003, 1177.

5. Claim 24%°
Le in view of Ujiie teaches [24pre]-[24b]. See supra 88111.C.3.(a)-(d); EX-

1003, 1178.

Kuriyama, in combination with Le and Ujiie, renders obvious disabling the
charge pump circuit when Vcfra > Vref. See supra §l11.D.2; EX-1003, 1178. A
POSITA would have found it obvious that the charge pump circuit is left on when
Vcfra < Vref. EX-1003, 11179-180; see also EX-1011, 11:61-65. This would

have made [24c] also obvious.

29 See n.5.
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6. Claim 25%
Kuriyama teaches [25a]. See supra §111.D.3; EX-1003, §181. In view of

Kuriyama’s teaching that adding loads can reduce pump output voltage, a POSITA
would have readily understood that removing loads can increase the pump output
voltage. EX-1003, 11182-183.

E. GROUND 2C: Claims 4 and 5 are rendered obvious by Le,
Ujiie, and Hosono

1. Claim4
a) [44a]

The charge pump circuit disclosed with respect to Le’s FIG. 3 includes
diodes 315 (“first diode™), 325 (“second diode™), and 340 (“last diode”), connected
in series, each having an anode (“input terminal”) and a cathode (“output
terminal”). See supra 8111.C.1. The anode and cathode of 315 are respectively
coupled to Ve (“supply voltage™) and the anode of 325, while the cathode of 340 is
coupled to Vour (“output pump”). Supra 8§l111.C.1; EX-1003, 1186.

b) [4b]
The charge pump circuit of Le’s FIG. 3 includes capacitors Coeff (“first

capacitor”), C1eff (“second capacitor”) and Cneff (“last capacitor’), each having an

30 See n.4.
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upper plate (“first terminal”) and a lower plate (“second terminal”). See supra
8I11.C.1. The upper plate of Coeff is coupled to the cathode of first diode 315 and
to the anode of second diode 325 at Node 1. The upper plate of C.eff is coupled to
the cathode of diode 325 and to the anode of next diode in the series (“third
diode”) at Node 2. The upper plate of Cneff is coupled to the anode of diode 340
(“last diode”) at Node n. Id.; EX-1003, 1187.

c) [4c]

Le teaches clock signals CLK and CLK provided to the lower plates of
capacitors Coeff to Creff, and Ujiie similarly teaches clock signals ¢ and ¢
provided to the lower plates of capacitors C1-Cm. EX-1008, FIG. 3; EX-1009, FIG.
4,

Le and Ujiie do not explicitly describe the circuit that generates the clock
signals. However, a POSITA would have found that Hosono describes a
compatible clock generator and can be combined with Le and Ujiie to teach this
limitation. See supra 8l111.B.2.(c); EX-1003, 11184-185, 188-191.

Hosono discloses its clock generator for use in a charge pump circuit to
provide voltages to memory devices, and a POSITA would have found it obvious

that Hosono’s clock generator can be used in Le-Ujiie’s charge pump circuit to

generate CLK and CLK signals using a series of inverters. See supra §I11.B.1; EX-
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1003, 91188-191. A POSITA would have been motivated to combine Hosono’s
teaching with Le and Ujiie with a reasonable expectation of success, as these
techniques were known and the operation of the resulting circuit would have been
predictable. EX-1003, 11188-191.

d) [4d]
Hosono teaches this limitation. See supra §111.B.2.(d); EX-1003, §192.

2. Claim5

Le teaches this limitation by describing diode connected transistors 515-518
being used instead of regular diodes in one aspect of the disclosed charge pump
systems, suggesting that transistors 515-518 are interchangeable with diodes. EX-
1008, 9:27-10:7, FIG. 5; EX-1003, 1193. Le further references diode connected
transistors while describing the operation of the charge pump system 300. EX-
1008, 7:61-8:3; EX-1003, 1193.

F. GROUND 3A: Claims 13-17, 19, and 21-23 are rendered
obvious by Asano, Le, Ujiie, and Kuriyama

1. Overview of Asano

Asano describes a memory system that can provide boosted voltages to
memory cells. EX-1012, 1:6-2:5, 4:40-5:4, 7:50-8:59, FIGS. 3-15; EX-1003, 1195.
In similar contexts, Le, Ujiie, and Kuriyama relate to regulating the output voltage

of charge pumps (i.e., boosted voltage) that is provided to memory devices. See
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supra 88l11.C.1-2, I11.D.1.

A POSITA would have been motivated to combine Asano with Le for the
following reasons. Le discloses that its charge pump circuit can be used to provide
boosted voltage for memory devices. EX-1008, 1:7-5:26. While Le does not
describe any structural details of a memory device, a POSITA would have
understood that Le’s charge pump circuit can be applied to various memory
devices, and would have noted that Asano teaches a memory device that uses a
voltage boosting circuit to provide a boosted voltage to the memory cells. EX-
1012, 1:6-5:4; EX-1003, 11196-197. A POSITA accordingly would have found it
obvious to use Le’s charge pump circuit in Asano’s memory device as a design
alternative to Asano’s disclosed voltage boosting circuit, and would have had a
reasonable expectation of success, as such modification would have been a
combination of known techniques yielding predictable results. EX-1003, 196-
197.

2. Claim 13
a) [13a]

Le, Ujiie and Kuriyama all disclose that their charge pump circuits are for
use in memory devices. See supra 88111.C.1-2, 111.D.1. A POSITA would have

readily known that a memory device includes components recited in claim [13a].
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EX-1003, 1198. For example, Asano discloses, with respect to FIG. 3, a memory
system (“memory device”), which includes distributors 105, 106 (“control circuit™)
that distribute the boosted voltage under control of a control signal. EX-1012, 6:4-
64, FIG. 3 (reproduced below). The memory system also includes external input
data Din (“data bus™); column decoder 60 and row decoder 20 (“address decoder”);
write-in data control circuit 80 (“read/write circuit’), which receives external input
data Din (“coupled to the data bus™); a memory cell array that is coupled to (i)
column decoder 60 and row decoder 20 via transistors TC1to TCyand TR1to TRy
(“coupled to the address decoder”), (i1) distributors 105 and 106 (“[coupled to]
control circuit™), and (iii) the output port R/W of write-in data control circuit 80 via
transistors TCy to TCn and TR1 to TRn (“[coupled to] read/write circuit); and
voltage set-up circuit 110 (“charge pump circuit’), which is coupled to (i) decoder
60 and row decoder 20 via distributors 105 and 106, transistors TCy to TCy and
TR1 to TRn (“coupled to the address decoder™), (ii) the output port R/W of write-in
data control circuit 80 via distributors 105 and 106 and transistors TCz to TCy and
TR1 to TRy (“[coupled to] read/write circuit”), and (ii1)) memory cell array via
distributors 105 and 106 ((“[coupled to] memory cell array). 1d., 2:22-3:10; 6:4-
8:59, FIGs. 3, 6, 10, 17A-17B. In FIG. 10, Asano shows that row decoder 20 is

coupled to signals Ao, A1, ... Ai, which read on the “address bus.” EX-1012, 2:22-
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46, 16:54-17:31, FIGs. 10 (reproduced below), 17A-17B.3! See also EX-1003,

19199-201.
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31 See n.14.


CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP

CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP


Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

Qo DECODER UNIT 20p7

R
-

Address o _—
bus > A| =i

B o=
Aj
DECODER UNIT 20p+1-

DECODER UNIT 202p

"7 Ve T T~

| f

EX-1012, FIG. 10 (partial, annotated)

——— ROW DE[Lé)E
[

b) [13b]
Le discloses [13b]. See supra 8§l11.C.3.(b); EX-1003, 1202.

c) [13c]
Ujiie discloses [13c]. See supra 8111.C.3.(c); EX-1003, 1202.

d) [13d]

Ujiie discloses “a load selector means ... for selecting a load that satisfies a
specific pump voltage”. See supra §I11.C.3.(d). FIG. 3 of Ujiie also shows that

switches Q1 and Q2 of the load selector means are coupled to the output of charge
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pump 10 via diodes D1 and D2, respectively. EX-1009, FIG. 3. As an obvious
modification of FIG. 3 of Ujiie, switches Q1 and Q2 may be coupled to the output
of charge pump 10 without intervening diodes D1 and D2. See supra 8111.C.3.(e);
EX-1003, 1202.

e) [13¢]

Kuriyama discloses [13e]. See supra §l11.D.2; EX-1003, §202.

f) [13f]
Kuriyama discloses [13f]. See supra §111.D.3; EX-1003, 1202.

3. Claim 14
a) [14a]-[14b]
Le discloses [14a]-[14b]. See supra 88l11.E.1.(a)-(b); EX-1003, 1203.

b) [14c]

Le and Ujiie do not explicitly describe the circuit structure that generates
clock signals in their respective charge pumps. See supra 8lI11.E.1.(c). A POSITA
would have been motivated to look at other references for description of a clock
generator for charge pump circuits used in memory devices, and in doing so would
have found the teaching in Kuriyama. See supra 8111.D.1; EX-1003, 1204.

A POSITA would have understood that this limitation is taught by a simple

modification of FIG. 8 of Kuriyama, and would have found the modification
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obvious because the circuits before and after the modification are logically

equivalent. EX-1011, FIG. 8 (reproduced below); EX-1003, 1204.

NANDT vy VBDO o0 o1 o

e

ENABLE

0OSCw» \—k M | T
|V1m

—

ENABLE

\DR

Last diode

0SC

“ T\rim r_\wJCZr_—l_ler3T

First Second

V13 capacitor capacitor
NAND3

First Second & last
inverter inverter

EX-1011, FIG. 8 (modified, annotated)
In the modified circuit, the output terminal of inverter I\VV14 is coupled to the

lower plate of capacitor C1 and to the input terminal of inverter IV15, forming a
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first stage. EX-1003, 1205. The output terminal of inverter 1VV15 is coupled to the
lower plate of capacitor C2, forming a second stage. Id. The output terminal of
inverter IV15 is also coupled to the last diode Q4 via capacitor C4. Id.

c) [14d]

Le discloses using an oscillator to generate a clock signal CLK and its

inversion CLK as inputs to the capacitors (e.g., Coeff, C1eff, etc.) of charge pump

circuit 300. EX-1008, FIGs. 3-4, 7:50-8:21. Kuriyama similarly discloses an
oscillator that outputs signal OSC, which, after logic operations, becomes input
signals to capacitors C1-C4. EX-1011, 7:63-8:6; supra 8lI1.F.3.(b). In view of
these teachings, a POSITA would have found it obvious to use a clock signal as the
input to inverter V14 of modified FIG. 8 of Kuriyama as a matter of design
choice. EX-1003, 11206-207. A POSITA would have had a reasonable
expectation of success for this modification, as the operation of the resulting circuit
would have been completely predictable. Id.

4. Claim 15
Le discloses claim 15. See supra 88l11.C.1, I11.E.2; EX-1003, 1208.

5. Claim 16
Le-Ujiie discloses claim 16. See supra 8111.C.4; EX-1003, 1209.
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6. Claim 17
Le-Ujiie discloses claim 17. See supra 8111.C.5; EX-1003, 1210.

7. Claim 19
Le-Ujiie discloses claim 19. See supra 8111.C.7; EX-1003, 1211.

8. Claim 21
a) [21a]-[21c]
Kuriyama discloses [21a]-[21c]. See supra 88l11.D.4.(a)-(c); EX-1003,

f212.

b) [21d]

A POSITA would have found it obvious that the load selector means in the
charge pump circuit of Le-Ujiie includes Kuriyama’s control circuit 114a. See
8I11.D.2. Kuriyama shows that the control circuit 114a includes Ricad (“third
resistor network’), which has the upper terminal coupled to the charge pump
circuit 115a output. EX-1011, FIG. 14; EX-1003, 1213.

c) [21€]

Kuriyama’s control circuit 114a includes Rre (“fourth resistor network™),
which has the upper terminal coupled to the lower terminal of Ricad (“the second
terminal of the third resistor network™). EX-1011, FIG. 14. The lower terminal of

Rref is connected to ground. Id.; EX-1003, 1213.
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d) [211]

Kuriyama’s control circuit 114a includes comparator 121 (“second
comparator”) with two input terminals “+” and “—,” and an output terminal
connected to buffer 122. EX-1011, FIG. 14. Kuriyama discloses that the output of
comparator 121 is “acquired as a charge-pumping enable signal CPENB via
[lbuffer 122.” 1d., 12:19-27. A POSITA accordingly would have found it obvious
that the output terminal of comparator 121 reads on both the “output terminal” and
the “enable terminal.” EX-1003, §214.

With the understanding that “input terminal of the fourth resistor network™ is
one of the two terminals of the fourth resistor network,”*? Kuriyama shows that the
“~” input of comparator 121 is connected to the upper terminal of Rrer While the

“+” input of comparator 121 is connected to Vrer. EX-1011, FIG. 14; EX-1003,

214,

e) [21q]
Kuriyama’s control circuit 114a includes buffer 122, which a POSITA

would have readily understood as being a logic circuit. EX-1011, FIG. 14; EX-

1003, 1214. Buffer 122 has two terminals, one of which is coupled to comparator

32 See n.4.
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121 (“second comparator”). EX-1003, §214.

9. Claim 22
a) [22a]
Le discloses [22a]. See supra 88l111.E.1.(a)-(b); EX-1003, 216.

b) [22b]
Kuriyama renders [22b] obvious. See supra 8lI11.F.3.(b); EX-1003, 1216.

c) [22c]
Le-Kuriyama renders [22c] obvious. See supra 8111.F.3.(c); EX-1003, 216.

10. Claim 23

Le discloses that its charge pump circuit provides pump voltage for memory
cells in flash memory array systems. EX-1008, 1:7-318, 4:31-5:33; EX-1003,
1217.

G. GROUND 3B: Claims 18 and 20 are rendered obvious by
Asano, Le, Ujiie, Kuriyama, and Yang

1. Overview of Yang

Yang discloses using a charge pump to generate voltages for memory
devices with reduced voltage ripple. EX-1010, 1:7-59, 2:46-65, 4:39-51, FIG. 2
(reproduced below). The charge pump output is coupled to voltage divider circuit
2 comprising a capacitor block 4 with multiple capacitors, which a POSITA would

have understood are loads in Yang’s charge pump circuit. Id., FIG. 2; EX-1003,
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219. These loads can be selectively coupled to the charge pump output by turning

on one or more switches S1-S10. EX-1003, §219.

: — T T T T T T T T

!
Charge pump 2

Creit | ] P . s .
T |
lr- T——"—""—" T~ T T T T Tl
K ‘ st % & 4 % S ST 8 5 S | :
| |
I |
S SN N NV 2y

EX-1010, FIG. 2 (annotated)

Similar to Asano, Le, Ujiie, and Kuriyama, Yang discloses using charge
pumps to provide regulated voltages for memory devices. EX-1010, 1:7-59. 4:39-
51. A POSITA would have understood that Yang’s voltage divider circuit can be
used to realize Le’s shunt regulator, or used to modify Ujiie’s shunt circuit with
additional capacitor stages, and accordingly would have been motivated to
combine Asano, Le, Ujiie, Kuriyama, and Yang. EX-1003, 1220.

2. Claim 18

Ujiie discloses that diodes D1 and D2, serving as loads of the charge pump,
each has one terminal coupled to charge pump 10 output and the other terminal

coupled to the drain of respective NMOS transistor Q1 and Q2. See supra
81
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88111.C.3.(c), I11.C.6; EX-1003, 1221.

In a similar context of regulating charge pump output voltage, Yang
discloses a circuit with capacitors C1-C11 coupled between the output of charge
pump circuit 1 and ground. EX-1010, FIG. 2. A POSITA would have understood
that capacitors C1-C11 serve as “loads” to regulate the output of charge pump
circuit 1. EX-1003, 1222. In view of this teaching of Yang, a POSITA would
have found it obvious that a shunt regulator can use capacitors in lieu of diodes as
loads, and would have been motivated to modify the shunt regulator of Ujiie to use
capacitors as loads, thereby rendering claim 18 obvious. Id. A POSITA would
have had a reasonable expectation of success for this modification, as the operation
of the resulting circuit would have been predictable. Id.

3. Claim 20

A POSITA would have found it obvious to modify Ujiie’s shunt regulator
such that diodes D1 and D2 (“load”) each has one terminal coupled to the source of
respective switch Q1 and Q2, and the other terminal coupled to ground. See supra
8111.C.4; EX-1003, 1223.

A POSITA would also have known that capacitors can be loads, and would
have found it an obvious design choice to use capacitors in lieu of diodes as loads
of the shunt regulator, such as loads in the modified shunt regulator circuit of Ujiie
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as noted above, thereby rendering claim 20 obvious. See supra 8111.G.2; EX-1003,
1224,

IV. INSTITUTION IS APPROPRIATE HERE
A. 35U.S.C. §325(d) — Advanced Bionics

Advanced Bionics and the Becton factors strongly favor institution. Advanced
Bionics LLC v. MED-EL Elektromedizinische Gerate GmbH, IPR2019-01469, Paper
6 (PTAB Feb. 13, 2020) (“Advanced Bionics™) (precedential); Becton, Dickinson
and Co. v. B. Braun Melsungen AG, IPR2017-01586, Paper 8 (PTAB Dec. 15 2017)
(“Becton”) (precedential).

The examiner never issued a rejection during the 241 Patent’s prosecution.
See, generally, EX-1002. Of the references applied in this Petition, Le was cited
by the Applicant to the Office, but there is no indication that the examiner
substantively considered Le. Id., 106-110. None of the other references in this
Petition were cited during prosecution. Id. Because the prosecution did not
involve negotiation between the Applicant and the examiner regarding the prior art
teachings applied in the Petition, the Petition’s art and arguments cannot be said to
be the same as, or substantially similar to, art and arguments previously presented
to the Office in connection with the *241 Patent. 1d. Accordingly, neither

condition of the first prong of the Advanced Bionics framework is met, and there is

83


CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP

CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP


Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

no need to reach the second prong to resolve against discretionary denial under
Section 325(d). See, e.g., Oticon Medical AB et. al. v. Cochlear Ltd., IPR2019-
00975, Paper 15 at 20 (PTAB Oct. 16, 2019) (precedential) (no discretionary
denial under 8325(d) because of “new, noncumulative prior art asserted in the
Petition™).

Moreover, the Challenged Claims were allowed based on the Examiner’s
mistaken view that the prior art failed to “disclose a charge pump with a selectable
voltage output and a selectable load wherein a load is selected so as to minimize
output ripple for a given output voltage.” EX-1002, 107. As demonstrated in this
Petition with reference to Dr. Dickens’ testimony, the examiner’s failure to
consider obviousness of the Challenged Claims over the uncited Doluca, Buti,
Hosono, Kuriyama, Asano and Yang references constitutes material error. For at
least this additional reason, Petitioner respectfully submits that discretionary denial
Is unwarranted, and that the Board should instead institute IPR based on the instant
Petition’s grounds.

B. The General Plastic Factors Weigh Against Exercising
Discretion To Deny Institution

The *241 Patent was the subject of IPR2021-01561 (filed 9/22/2021,

instituted 3/23/2022, terminated 1/4/2023) involving different petitioners,

84


CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP

CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP


Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

separately and independent of Petitioner. IPR2021-01561 was terminated due to
settlement. The present Petition relies on combinations of references not
previously asserted.

In General Plastic Industrial Co., Ltd. v. Canon Kabushiki Kaisha,
IPR2016-01357—01361, Paper 19 at 9-10 (PTAB Sept. 6, 2017) (precedential),
the Board identified seven factors that inform application of discretionary
institution denials under 35 U.S.C. 8314(a). Evaluation of these factors weighs
against using the Board’s discretion to deny this Petition without consideration on
the merits, especially where the present Petitioner is different from the petitioners
in the earlier-filed IPR. See, e.g., Acronis, Inc., v. Realtime Data LLC, IPR2018-
00706, Paper 11, 15-16 (Oct. 1, 2018) (citing Alcatel-Lucent USA Inc. v. Oyster
Optics, LLC, IPR2017-02146, Paper 12, 12 (Feb. 28, 2018)) (“Once resolution of
factor 1 indicates that Petitioner had not previously filed a petition against the same
patent, factors 2-5 bear little relevance unless there is evidence in the record of
extenuating circumstances.”).

1. Factorl

Factor 1 weighs heavily in favor of considering this Petition on the merits
because Petitioner has not filed any petition challenging the *241 Patent. Concerns

of strategically staging petitions “have less persuasive value when the second
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petition is filed by a different petitioner.” Toshiba America Information Systems v.
Walletex Microelectronics LTD., IPR2018-01538, Paper 11, 20 (March 5, 2019);
Acronis, Paper 11, 15-16. There is no control or cooperation in the IPRs between
Petitioner and the earlier petitioners; they remain “distinct parties, with ultimately
distinct interests, and distinct litigation strategies,” and are “often competitors in
the marketplace.” Id. at 22. Deciding this petition on the merits would not be
unfair to Patent Owner, but discretionarily denying institution of the only petition
by Petitioner would be unfair to Petitioner, especially considering that the prior
IPR was terminated before a final written decision.

2. Factors 2,4,and 5

Factors 2, 4, and 5 do not weigh against consideration of this Petition.
Petitioner learned of Buti, Kuriyama, Asano and Yang through prior art searching
conducted in November 2022-March 2023. Upon discovering these references,
Petitioner worked diligently to file this Petition.

3. Factor 3

Factor 3 does not weigh against consideration of this Petition because
Petitioner did not delay filing this petition for the purpose of using an earlier
proceeding as a roadmap. Indeed, the Board previously did not identify any flaws

or concerns with the arguments raised in the prior petition, hence there were no
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“lessons” derived from the prior institution decision. Further, because the present
Petition relies on references and combinations of references not asserted in the
previous petitions, Petitioner derived no benefit.

4. Factors 6 and 7

Factors 6 and 7 weigh in favor of considering this Petition when considering
the limited resources of the Board, balanced against the usefulness of invalidating
patents in view of the relevant prior art cited here. Indeed, the previous IPR
terminated due to settlement after the Board instituted review but before it
analyzed on the merits in a final written decision, so the present Petition is now the
only IPR before the Board, thus providing for efficient resolution of the
unpatentability of the 241 Patent within one year after institution. This is
especially the case where there is no evidence of prejudicial “road-mapping” or
other gamesmanship by Petitioner that would warrant the punitive measure of
denial without consideration on the merits, where there is no other IPR pending
against the *241 Patent.

The public interest also favors considering this Petition on the merits in view
of the highly pertinent reference combinations that were never previously
considered by the Office. There is no prejudice to Patent Owner here because this
petition and the earlier-filed petition against the *241 Patent are “a directed result
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of [Patent Owner’s] own litigation activity.” Samsung Electronics America, Inc. et
al v. Uniloc 2017 LLC, IPR2017-01797, Paper 8, 33 (February 6, 2018).

Because Petitioner filed a single petition against the 241 Patent and has a
meaningful due process interest to be heard in this forum on the merits in light of
the termination of the earlier IPR proceeding against the 241 Patent, the General
Plastic factors weigh in favor of instituting IPR.

Additionally, while concurrent district court litigation involving the *241
Patent is ongoing, it remains at an early phase, with the complaint having only
been filed in August 2022. Petitioner has worked diligently to identify and apply
prior art discussed herein to file the Petition. Additionally, Dr. Dickens provides
significant evidence not of record in the district court.

C. The Fintiv Factors Weigh Against Exercising Discretion To
Deny Institution

The PTAB considers a set of non-exclusive factors (the Fintiv factors) in
determining whether to institute an IPR proceeding where there is parallel district
court litigation. See Apple Inc. v. Fintiv, Inc., IPR2020-00019, Paper 11 (PTAB
Mar. 20, 2020) (precedential). On June 21, 2022, Director Vidal issued “binding
agency guidance” which presents “several clarifications... to the PTAB's...

application of Fintiv to discretionary institution where there is parallel litigation.”
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EX-1021, 2.

One clarification provided by this Interim Guidance specifies the effect of
particular types of stipulations presented by petitioners on the Board’s application
of the Fintiv framework. 1d., 3, 7-8. In particular, the Interim Guidance
unequivocally states that “the PTAB will not discretionarily deny institution of an
IPR or PGR in view of parallel district court litigation where a petitioner stipulates
not to pursue in a parallel district court proceeding the same grounds as in the
petition or any grounds that could have reasonably been raised in the petition.” 1d.,
7 (emphasis added) (citing Sotera Wireless, Inc. v. Masimo Corp., IPR2020-01019,
Paper 12 (PTAB Dec. 1, 2020)). In the present case, Petitioner presents a
stipulation not to pursue in the parallel district court proceeding the same grounds
as in the present Petition or any grounds that could have reasonably been raised in
the present Petition. See EX-1022. Accordingly, based on the Interim Guidance,
institution of the present Petition should not be discretionarily denied in view of
the parallel district court proceeding. See EX-1021, 7.

V. PAYMENT OF FEES

Petitioner authorizes the Patent and Trademark Office to charge Deposit
Account No. 06-1050 for the fee set in 37 C.F.R. § 42.15(a) for this Petition and
further authorizes payment for any additional fees to be charged to this Deposit

89


CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP

CCP
Sticky Note
None set by CCP

CCP
Sticky Note
MigrationNone set by CCP

CCP
Sticky Note
Unmarked set by CCP


Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

Account.

VI. CONCLUSION

Petitioner respectfully requests institution of an IPR for the Challenged
Claims.

VIl. MANDATORY NOTICES UNDER 37 C.F.R § 42.8(a)(1)
A. Real Party-In-Interest Under 37 C.F.R. § 42.8(b)(1)

Micron Technology, Inc. is the Real Party-in-Interest in this proceeding.

B. Related Matters Under 37 C.F.R. § 42.8(b)(2)

Petitioner is not aware of any disclaimers or reexamination certificates. PO
has asserted the *241 Patent against Petitioner in district court in litigation Sonrai
Memory Ltd. v. Micron Technology Inc., Case No. 6:22-CV-00855-FB (W.D.
Tex.).

PO has also asserted the 241 Patent in the following litigation matters:

e Sonrai Memory Ltd. v. Apple Inc., Case No. 6:22-cv-00787 (W.D. Tex.);

e Sonrai Memory Ltd. v. Google LLC, 6-22-cv-00336 (W.D. Tex.);

e Sonrai Memory Ltd. v. Amazon.Com, Inc., 6-22-cv-00225 (W.D. Tex.);

e Sonrai Memory Ltd. v. Samsung Electronics Co., Ltd. et al, 6-22-cv-00189

(W.D. Tex.);

e Sonrai Memory Ltd. v. Dell Technologies, Inc., 6-22-cv-00188 (W.D. Tex.);
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Sonrai Memory Ltd. v. Kingston Technology Company, Inc. et al, 6-22-cv-
00192 (W.D. Tex.);

Sonrai Memory Ltd. v. Kingston Technology Company, Inc. et al, 6-21-cv-
01284 (W.D. Tex.);

Sonrai Memory Ltd. v. Western Digital Technologies, Inc., 6-21-cv-01168
(W.D. Tex.);

Sonrai Memory Ltd. v. Amazon.com, Inc., 6-21-cv-00991 (W.D. Tex.);
Sonrai Memory Ltd. v. Dell Technologies, Inc., 1-22-cv-00487 (W.D. Tex.);
Sonrai Memory Ltd. v. Kioxia Corp. and Kioxia Am., Inc., Case No. 6:21-cv-
00400-ADA (W.D. Tex.);

Sonrai Memory Ltd. v. Western Digital Corp., Case No. 8:21-cv-1040-CJC
(C.D. Cal.);

Sonrai Memory Ltd. v. Dell Tech., Inc., Case No. 6:21-cv- 00361-ADA
(W.D. Tex.);

Sonrai Memory Ltd. v. Google LLC, Case No. 6:21-cv-00167- ADA (W.D.
Tex.);

Sonrai Memory Ltd. v. Kingston Technology Company, Inc. and Kingston
Tech. Corp., Case No. 8:21-cv-1039-CJC (C.D. Cal.);

Sonrai Memory Ltd. v. Samsung Electronics Co., and Samsung Elect. Am.,
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Inc, Case No. 6:21-cv-00169-ADA (W.D. Tex.);

e Sonrai Memory Ltd. v. Apple Inc., Case No. 6:21-cv-00401- ADA (W.D.
Tex.); and

e Sonrai Memory Ltd. v. LG Elec. Inc. and LG Electronics U.S.A., Inc., Case
No. 6:21-cv-00168-ADA (W.D. Tex.).

C. Lead And Back-Up Counsel Under 37 C.F.R. § 42.8(b)(3)

Petitioner provides the following designation of counsel.

Lead Counsel Backup counsel

Timothy Riffe, Reg. No. 43,881 Ayan Roy-Chowdhury, Reg. No. 72,483
Fish & Richardson P.C. Fish & Richardson P.C.

60 South Sixth Street, Suite 3200 60 South Sixth Street, Suite 3200
Minneapolis, MN 55402 Minneapolis, MN 55402

Tel: 202-783-5070 Tel: 202-783-5070

Fax: 877-769-7945 Fax: 877-769-7945

Email: IPR36144-0035IP2@fr.com | IPR36144-0035IP2@fr.com

D. Service Information

Please address all correspondence and service to the address listed above.

Petitioner consents to electronic service by email at IPR36144-00351P2@fr.com.
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Dated: May 8, 2023

(Control No. IPR2023-00909)

Attorney Docket No. 36144-00351P2
IPR of U.S. Patent No. 6,724,241

Respectfully submitted,

[Timothy W. Riffe/

Timothy Riffe, Reg. No. 43,881

Ayan Roy-Chowdhury, Reg. No. 72,483
Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402

T: 202-783-5070

F: 877-769-7945

Attorneys for Petitioner
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CERTIFICATION UNDER 37 CFR §42.24
Under the provisions of 37 CFR § 42.24(d), the undersigned hereby certifies
that the word count for the foregoing Petition for Inter partes Review totals 13,987

words, which is less than the 14,000 allowed under 37 CFR § 42.24.

Dated: May 8, 2023 [Timothy W. Riffe/
Timothy Riffe, Reg. No. 43,881
Ayan Roy-Chowdhury, Reg. No. 72,483
Fish & Richardson P.C.
60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
T: 202-783-5070
F: 877-769-7945

Attorneys for Petitioner
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CERTIFICATE OF SERVICE
Pursuant to 37 CFR 88 42.6(¢e)(4)(i) et seq. and 42.105(b), the undersigned
certifies that on May 8, 2023, a complete and entire copy of this Petition for Inter
partes Review and all supporting exhibits were provided via USPS, to the Patent
Owner by serving the correspondence address of record as follows:
Fish & Richardson PC / Atmel
P.O. Box 1022
Minneapolis MN 55440
Courtesy copies are also being provided to litigation counsel as follows:
Brett E. Cooper (NY SBN 4011011)
bcooper@bc-lawgroup.com
Seth Hasenour (TX SBN 24059910)
shasenour@bc-lawgroup.com

Drew B. Hollander (NY SBN 5378096)
dhollander@bc-lawgroup.com

BC LAW GROUP, P.C.
200 Madison Avenue, 24th Floor
New York, NY 10016
Phone: (212) 951-0100

/Crena Pacheco/

Crena Pacheco

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
pacheco@fr.com
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