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Instituted Grounds

Slide 2

Ground | Claims

Description

1 1-4,9-14, and | Anticipated under §102 by Tateishi and/or the
17-18 Tateishi Patent.
2 5.7-8.and 15 | Rendered obvious under §103 by Tateishi and/or the

Tateishi Patent.

(Paper 1 at 24)

Tateishi is prior art under (pre-AIA) §102(b) because it was published more

than one year before the earliest effective filing date of the *377 Patent. Tateishi

issued as U.S. Patent No. 8,476,887 (“Tateishi Patent™) on July 2, 2013. See

EX1005. The Tateishi Patent is also prior art under (pre-AIA) §102(e) because it

was filed (February 6, 2009) prior to the earliest effective filing date of the claimed

invention,

(Paper 1 at 23)
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Anticipation

“All of the elements and limitations of the claim must be shown in a single

prior reference, arranged as in the claim.” Karsten Mfg. Corp. v. Cleveland Golf
Co., 242 F.3d 1376, 1383 (Fed. Cir. 2001). “‘It is not sufficient to constitute an
anticipation that the device relied upon might, by modification, be made to accom-
plish the function performed by the patent in question, if it were not designed by its
maker, nor adapted, nor actually used, for the performance of such functions.” In
other words, a prior art reference anticipates a claim only if it discloses all the ele-
ments ‘in the same form and order as in the claim.”” In re Chudik, 851 F.3d at 1372

(citing Topliff v. Topliff, 145 U.S. 156, 161 (1892) & Abbott Labs. v. Sandoz, Inc.,

544 F.3d 1341, 1345 (Fed. Cir. 2008)).

(Paper 23 at 14)
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Anticipation

* BlephEx, LLC v. Myco Indus., Inc., 24 F.4th 1391, 1402 (Fed. Cir. 2022) (affirming finding of no anticipation where prior art reference’s first figure disclosed a wand
and a second figure disclosed a hand-held device, but the references could not be combined to support anticipation of the claimed swab connected to an
electromechanical device because no technical discussion other than attorney argument was presented to argue that a POSITA would “at once envisage” the
combination of the references)

*  Wonderland Nurserygoods Co. v. Baby Trend, Inc., 727 F. App’x 1017, 1019-20 (Fed. Cir. 2018) (reversing anticipation finding made in an IPR proceeding because
the claims required that there was a single “enclosure member” (e.g., a single piece of fabric over a frame) and the prior art’s disclosed netting over a frame was not
continuous because the figure’s depicted edges in the netting did not align)

* Nidec Motor Corporation v. Zhongshan Broad Ocean Motor Co. Ltd, 851 F.3d 1270, 1274-75 (Fed. Cir. 2017) (reversing anticipation finding made in an IPR
proceeding because the claims and specification required that an “IQdr demand signal” in a “rotating frame of reference,” but the petitioner only identified signals in a
“stationary frame of reference” and the Board is not permitted to find anticipation in view of a missing claim limitation)

* Inre Chudik, 851 F.3d 1365, 1372-74 (Fed. Cir. 2017) (reversing the Board’s anticipation finding because the claim required that a protruding surface be “arranged to
engage” (e.g., contact) a cavity, but this could only happen in the prior art if an element was removed)

* Delllnc. v. Acceleron, LLC, 818 F.3d 1293, 1298-99 (Fed. Cir. 2016) (affirming the Board’s finding of no anticipation because, even though the prior art reference
described that the CPU could boot from somewhere on the network, it did not teach booting from the NAS, as required by the claim)

* Enfish, LLC v. Microsoft Corp., 822 F. 3d 1327, 1342-43 (Fed. Cir. 2016) (reversing a summary judgment granting anticipation because the claim required recited
aspects of rows and columns for “a logical table,” and thus, the rows and columns needed to be in the same table, and the district court erred in construing the claim too
broadly to permit the rows and columns to be from two tables)

* Verve, LLC v. Crane Cams, Inc., 311 F.3d 1116, 1118, 1121 (Fed. Cir. 2002) (reversing anticipation finding because the prior art reference disclosed a rod that had a
uniform diameter along its length (even though the ends had a smaller diameter) but the claims required a rod that had a diameter larger in the middle than towards the
ends)

*+ Gen. Elec. Co. v. Nintendo Co., 179 F.3d 1350, 1357 (Fed. Cir. 1999) (reversing finding of anticipation where the claims required that a television receive signals from
an antenna and then to switch to receiving signals from a video player when the player was turned on because the prior art reference did not expressly disclose the
switching and defendant’s argument that a POSITA would understand that this switching occurs in televisions was not sufficient to show that the limitation was actually
disclosed in the reference) (Paper 23 at 13-16)
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Anticipation

 U.S. Well Servs., LLC v. Halliburton Energy Servs., Inc., IPR2022-01163, Paper 9 at 12-14, 17,
24 (P.T.A.B. Dec. 20, 2022) (declining to institute IPR under anticipation where the claim required
comparing different signals, but the portion of the reference cited by the petitioner only disclosed
comparing duplicate signals)

« Lenovo (United States) Inc. & Motorola Mobility LLC, v. Theta Ip, LLC, IPR2023-00697, Paper
32 at 32-34, 37-38 (P.T.A.B. Oct. 16, 2024) (finding that a reference did not anticipate the claimed
determining of signal strength of two channels at the same time because the cited portion of the
reference disclosed determining the strength of either of two signals, but did not explicitly disclose
determining strength of both at the same time)

« K-40 Elecs., LLC, v. Escort, Inc., IPR2013-00240, Paper 37 at 34 (P.T.A.B. Sept. 29, 2014) (finding
no anticipation where the claim required that a receiver receive the same signal continuously, but the
portions cited by the petitioner in the reference disclosed identification from multiple sources, and
thus, did not disclose a continuously received signal (but later finding the claims anticipated by
another reference))

« Ex parte Ajay Mahajan and Sumeer Lal, Appeal 2010008922 at 5 (Dec. 19, 2012) (reversing
anticipation rejection because the claims required that two transducers received the same signal, but
the alleged reference disclosed two transducers receiving different signals) (Paver 23 at 13-16)
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The Petition Fails to Teach Anticipation

(a) Petitioner fails to track the antecedent basis of “control signal” regardless of construction

(b) Petitioner fails to demonstrate that Tateishi anticipates the properly construed “control signal

(c) Petitioner fails to demonstrate that Tateishi anticipates the “control signal” under its own
construction

Slide 6 Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)



The ‘377 and the
Claimed Control Signal




, ] n
377 Patent Reduces Chip Size and Cost oY W I
The *377 Patent is directed towards “pseudo constant on time control circuit[s] ?ﬁ; ] S ™
... [for] step-down regulators.” (EX1001 at 1:12-15; EX2005, q 34.) It provides an Lo s
on-time generator 4011 that has an input voltage sensing circuit (yellow) that re- Feodback / "
ceives a switching al SW (green) and also a control signal (blue) from the flip- ;“::::?:'__'::_"":::_‘:::f%_'"'_ e
flop 4013 (orange). (EX1001 at 8:18-41; see also id. at FIG. 4; EX2005, 4 36.) With FIG. I (Prior Art)
this structure, the voltage converter does not need extra circuitry that the prior art
40

devices needed (e.g., an output voltage pin VOUT, a frequency setting pin FREQ, V/

rr-r——————"——"—"—"—- 1
and the external frequency setting resistor), which reduces chip size and cost. ! S 11 ' <

| W— | Vin
(EX1001 at 7:65-66, 8:8-17; see also EX2005, 9 34-36 (describing the ’377 Pa- : _.i— m—i \: \01

| 1 +

I b =r| comp > SW

tent’s discussion of failures in the art needing extra pins).) : f:f}@"".-i %1:
' " 1512
(Paper 23 at 4; see also EX2005 at ] 35) : i CF‘% i : ot N
et l
H -
4011

FIG. 11 Ps
Slide 8 Patent Owner’s Demonstratives — Exl
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Claims Require a Control Signal

Slide 9

18. A step-down regulator, comprising:

an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to
receivefa control signal| wherein based on the switching
signal and the control signal| the on-time generator gen-
erates an on-time signal;

a minimum off time generator configured to receive|the

control signal| and to generate a minimum oft time sig-
nal in accordance with|the control signal:

a flip-flop having a set terminal, a reset terminal and an
output terminal, wherein the reset terminal is coupled to
the on-time generator to receive the on-time signal, and
the set terminal i1s coupled to the and-gate to receive the
output signal, wherein based on the on-time signal and
the output signal, the flip-flop generates|the control sig-
nal| and
apower stage coupled to the output terminal ot the flip-flop
to receive(the control signal| wherein based on|the con-
trol signall the power stage converts an input voltage into
the switching signal.

Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidéh#§y 23 at 10)
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Claims Require a Control Signal

1. A step-down regulator, comprising:
a pseudo constant on time control circuit, wherein the
pseudo constant on time control circuit comprises:
an on-time generator comprising:
an input voltage sensing circuit having a first input
terminal, a second input terminal and an output
terminal, wherein the first input terminal is config-
ured to receive a switching signal provided by the
step-down regulator, the second input terminal 1s
configured to receivela control signal|provided by
the pseudo constant on time control circuit, and

wherein based on the switching signal and the|con-

trol signal] the input voltage sensing circuit gener-
ates an input voltage sensing signal at the output
terminal;

a logic control circuit coufaled to the on-time generator
and the feedback control circuit to receive the on-time
signal and the output signal, wherein based on the
on-time signal and the output signal, the logic control
circuit generates the control signal| and

11. A pseudo constant on time control circuit for a step-
down regulator, comprising:
an on-time generator comprising:
an input voltage sensing circuit having a first input ter-
minal, a second input terminal and an output terminal,
wherein the first input terminal is configured to
receive a switching signal provided by the step-down
regulator, the second input terminal is configured to
receive|a control signal|provided by the pseudo con-
stant on time control circuit, and wherein based on the
switching signal and|the control signal| the input volt-
age sensing circuit generates an input voltage sensing
signal at the output terminal;

a logic control circuit coupled to the on-time generator and
the feedback control circuit to receive the on-time signal
and the output signal, wherein based on the on-time
signal and the output signal, the logic control circuit
generates[the control signal

(Paper 23 at 9) (Paper 23 at 9)

mes
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Claims Require a Control Signal

18. A step-down regulator, comprising:

Control signal generated

an on-time generator configured to receive a switching from—and prOVlded to—
signal provided by the step-down regulator, and to specific hardware elements
receivela control si%nal! wherein based on the switching
signal and [the control signal| the on-time generator gen-
crates an on-time signal; 0 Vin
a minimum off time generator configured to receive|the o
control signal| and to generate a minimum oft time sig- r=—-—---- o -
nal in accordance with|the control signal: : f il : :
. HE=yt | |
o FIG.10 || | tspeconet L] [ pow 1
a flip-flop having a set terminal, a reset terminal and an B g T
output terminal, wherein the reset terminal is coupled to : L . | -
the on-time generator to receive the on-time signal, and ;o +- - e s | :
the set terminal 1s coupled to the and-gate to receive the b ———————— —1
output signal, wherein based on the on-time signal and wl e
the output signal, the flip-tlop generates|the control sig-
nalf and (Paper 23 at 11)

a power stage coupled to the output terminal ot the flip-tlop
to receivethe control signal| wherein based on|the con-
trol signal| the power stage converts an input voltage into

the switching signal.
Slide 11 Patent OwneP&PHeih8niiratives — Exhibit 2009 (Not Evidence) ml 5




(a) Antecedent Basis




“Control Signal” — all the same

Slide 13

18. A step-down regulator, comprising:
an on-time generator configured to receive a switching

signal provided by the step-down regulator, and to

receive ja control signal] wherein based on the switching
signal and [the control signal] the on-time generator gen-
erates an on-time signal;
a minimum off time generator configured to receive|the

control signal| and to generate a minimum off time sig-
nal in accordance with|the control signal;

a flip-flop having a set terminal, a reset terminal and an
output terminal, wherein the reset terminal 1s coupled to
the on-time generator to receive the on-time signal, and
the set terminal 1s coupled to the and-gate to receive the
output signal, wherein based on the on-time signal and
the output signal, the flip-flop generates|the control sig-
nal| and
a power stage coupled to the output terminal of the flip-tlop
to receive(the control signal| wherein based on|the con-
trol signall the power stage converts an input voltage into
the switching signal.

P 23 at10
Patent Owner’s Demonstratives — Exhibit 2009 (Not Eviden(céa or 23 &t 10)
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“Control Signal” — all the same

Slide 14

The Petition identifies several different signals as the “control signal” across
various limitations. This is improper because a later identified element—which
receives its antecedent basis from an earlier described element—must be the same
throughout a claim. E.g., Salazar v. AT&T Mobility LLC, 64 F.4th 1311, 1317
(Fed. Cir.), cert. denied, 144 S. Ct. 422, 217 L. Ed. 2d 234 (2023); Haemonetics

Corp. v. Baxter Healthcare Corp., 607 F.3d 776, 781-82 (Fed. Cir. 2010) (“Claim

16 states: ‘A centrifugal unit comprising a centrifugal component and a plurality of
tubes....” . .. [I]t unambiguously defines ‘centrifugal unit’ as ‘comprising’ two
structural components: a centrifugal component and a plurality of tubes. The claim
then further recites, not the centrifugal component and not a centrifugal unit, but
‘the centrifugal unit’ as ‘having a radius between 25 and 50 mm and a height
between 75 and 125% of the radius.” Reading ‘the centrifugal unit’ in the context
of the dimensional limitations to refer exclusively to the vessel, as the district court
did, ignores the antecedent basis for ‘the centrifugal unit.””); Process Control
Corp. v. HydReclaim Corp., 190 F.3d 1350, 1356 (Fed. Cir. 1999) (“It is clear
from the language of the claim itself that the term ‘a discharge rate’ in clause [b] is

referring to the same rate as the term ‘the discharge rate’ in clause [d].”).

Patent Owner’s Demonstratives — Exhibit 2009 (NgkFaristenae)oo)




“Control Signal” — all the same Petitioner’s Expert

6 Q In your opinion, do all instances of the
7 language "control signal" in claim 1 refer to the
8 same signal?

9 MR. DEVKAR: Objection. Form.

10 THE WITNESS: Well, let me ponder that.

11 All right. So the claim introduces the

12 | term "control signal™ in line 45. It says "to

13 | receive a control signal."

14 And then the next time it's referenced, it 7 Q In your opinion, do all instances of the

15 | is in line 47, "the control signal,” which is -- the 8 recited control signal in claim 18 refer to the same
16 | antecedent of that is the "a control signal"™ that 9 signal?

17 | showed up in 45. Therefore, those would be the 10 A Teah. B R C s

18 | same. 11 | control signal," it's -- the antecedent for that is
19 "Output voltage" (reading to self). 12 | "a control signal" found in line 21, 2, 3, of

20 The next time it shows up, if I'm not 13 | column 13.

(EX2006 at 26:7-13)

21 | missing something, is line 9 where, again, it's "the

22 | control signal," which references back to "a control

1 signal™ in 45 of column 9.

2 And then in line -- column 10, line 12,

3 again, "the control signal" is mentioned. And it,
4 again, is the -- hearkens back to the "a control

signal™ that first appears in line 45. So they

o U

would all be the same.

(EX2006 at 23:6-24:6)
Slide 15 Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)




“Control Signal” — all the same

Slide 16

Patent Owner’s Expert

64. The independent claims of the *377 Patent (EX1001) refer to a single

“control signal.” For example, independent claim 1 refers to an input voltage sensing
circuit that receives the control signal and generates an input voltage sensing signal.
(claim 1 at 9:40-50). That control signal is generated by the logic control circuit
(claim 1 at 10:9). That same control signal is also an input to the power stage (claim
1 at 10:11) and, based on the control signal, the power stage generates a switching
signal (claim 1 at 10:12-13). Independent claim 11 similarly recites that the on-time
generator’s input voltage sensing circuit receives the control signal and based on the
control signal, generates the input voltage sensing signal (claim 11 at 11:44-52). And
the logic control circuit generates the control signal (claim 11 at 12:13). Independent
claim 18 (the other independent claim) similarly recites that the control signal is an
input into the on-time generator, and the on-time generator uses it to generate an on-
time signal (claim 18 at 13:21-25). The minimum off time generator receives the
control signal and uses it to generate a minimum off time signal (claim 18 at 14:1-
4). The flip-flop generates the control signal (claim 18 at 14:18-19), and the power
stage receives the control signal and generates the switching signal (claim 18 at

14:21-24). Accordingly, in my opinion, in all of these claims, the term “control

signal” must be the same signal throughout each respective claim limitation.

mes




Inconsistent Identification

Petitioner’s Identification for 1[B2] Petitioner’s Identification for 1[D]
first input terminal
6 second input put
terminal 62~}
|
'
!
!
i
'
)
|
1
)
:
On-time :
generator :
C—
)
'
I i
C
output terminal r?f I‘.L'Q}li
(Paper 23 at 22)

mes
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Inconsistent Identification

Not the Same Signal

N i A= 1
CROSS HIGH-SIDE
% 52\! CONDUCTION | | DRIVER e 92
[ CONTROL 1 VoD | 16-Vin
[} 1
Petitioner’s Identification for 1[D] [ | 122 i B :
i i |
I [ | 1
r : : 3
1 ] I -
S - 76 ! | K
1 i Vsw I T @n 1 1 I
I FILTER I
¥ ; | A"’ : jl:ﬁn: - i .
'y oy . hy L\_ I | — !
Petitioner’s Identification for 1[B2] i A 80 74 Con k?az-E-G‘_L_C E T i 2 26 |24
| ON-TIME TIMER ~20 | : 13718 ] v
b 4 1 : : T32
(FmSIIIIIIIIIIIIoIII o | LR
I MINIMUM OFF-TIME 102 | 7 I 20
: TIMER loft | :Q_ "
1 I Y
:1D4f _~=Coff l | 140 r 1 DANER Jh\5‘| 2
: + 106 100 |:124: o |
s [(™ ol A
- e — HAY | ZERO-CROSSING ' FIG. 3
110 112 | _COMPARATOR g .
(Paper 23 at 23)
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Inconsistent Identification
Intervening Logic

e el 1 -34 r===—==<= | r;ﬁ'l-E-IDEqI
403 i mulﬂ;;.mﬂ r R o sz'i Enﬁgﬁmii DRIVER : o=
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! Fﬂdi imn = L:T?: 122 i EE iy i ":;ﬁ“
Petitioner’s Identification for 1[D] PNy w7>—ﬁ—jﬂ ; | Gt &
11 4 1 ¢ I ] |
1 T J 70 5 I 11 | ==~
116 1 i1 T i)
:"\"'--"'-""'---'.-_"-': i : el i
I P i | = »
HEIRANCER - i~
1 T I 1 |
o o NE S 1 ! = ! T
Petitioner’s Identification for 1[B2] N nff““ hwc i iz
: OM-TIME TIMER ~-20 : ac : r—r—:-_-_- ::l- ;4 —E'u'-nut
b-ooooooooooooooooooooooo! 2l ren 1 L— 1 §1 T
» H 1 s afsll ™ ' . a0
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1 U | i pmaiiplinipt. i 4 (Paper 23 at 23)
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Not the Same Signal

- (17 2 X4
N e EE . LD ) 2 B
1% b et e H Green (1[B2]) is “0” or “1
i i ; i |
O e AR 70 i HH g
. S 0
- | — -1
D <
EE - E - + E - Brown Red Blue Green Aqua @G0
' LI | R |2 e 0 = 0 1 1 0 0
i ON-TIME TIMER i :?-;-(';?:'--1-;4 MQV"‘" 0 0 1 o 1 1 1
BB T b AT | i i T %
| MINIUM OFF-TIME __D__J: Ei _‘E_ﬁﬁ I\‘m
i TveR L 0 1 0 0 0 1 1
S s I LI | (B e I ol R 1 0 0 0 0 0+ 1
:104/'1; 106 1 ’ : | I o S J 54
o ; o 1 1 0 0 0 0* 1
T Trio mi2 'L.CE!’.“.‘.‘I‘!?-__EJP\“ FG.3 1 0 0 0 0 1 1
(Paper 23 at 27 (citing EX2005 at [ 83)) (Paper 23 at 28 (citing EX2005 at [ 83))
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Petitioner’s Logic

el 1,34 b e B pro o 1
LOOP 5 % | CROSS , , HIGH-SIDE
40~ ¢ | COMPARATOR | 62~ CONDUCTION | | DRVER ta 2
r ! 114 PWM CONTROL VDD 15-\‘{1&1

M»-zi Vout

r T =
| 1 \?0
1 MINIMUM OFF-TIVE 02 i 4
: TIMER loff !
| T :
1 s Coif | e e e
1 104 . i 100/;[ |IWE— 1/40 |
| 56 e | : ™10
R 3 \_dEJ1 | ZERo-cRossING ] L

110 112 | COMPARATOR ™7 64 FIG. 3

(EX1016 at ] 27)
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Gap in Petitioner’s Logic

r------------------------1

| |
I MINIMUM OFF-TIME 102 |
: TIMER lott :
| |
: 1047 T - 7/ 100" ‘\_,_0 '
: h 106 100 124 |
| |
| 56 20~ |
| s

oo R ] [AaTeE] b o W -

xi;f This transitions to “1”

/ (Paper 31 at 6 (Citi 16 at ] 29))

This also turns oft the discharging transistor 124 in the mini-
mum off-time timer 56, allowing the capacitor Coff 100/to be
charged by the reference current source 102,

(EX1005 at 7:58-60)

FIG. 3
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Gap in Petitioner’s Logic
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This transitions to “1”

11 Paragraph 38, I can -- I understand your
12 criticism to be that Aqua can be 1 and at other times 0;
13 and Row 6 only considers the situation where Aqua is 1.
14 Is that a falr assessment?
15 A Let me say it another way. With my word, when
16 orange is 1, Transistor 124 is on driving the noninverting
17 input Comparator 106 to 0, which results in the Aqua
18 signal being a 0. So in order for the Aqua signal to be a
19 1,| orange must first go to 0 and then sometime later, via
20 the charging of Current Source 102 into Capacitors 100,
21 the noninverting input of 106 rises, causing the
22  comparator to trip,|driving the Aqua signal to a 14 but
23 that can't happen when the orange signal is a 1.
(EX2007 at 30:15-23)
4 So when 122 Q output of PWM latch was a
5 0 -- Was a 1 and it goes to 0f what happens?
6 Okay. Several things happen. Transistor
7 124 turns off, allowing the current 102 to charge
8 Coff.

Slide 23

(EX2006 at 47:4-8)
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(Paper 31 at 6)
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Not the Same Signal

mes

10

mmz L§ &
y €5VT 7 u//m b
R . ) e £ 3

- i ."..w_ﬁ.--\

188 80+ o+ —Ear :

.mm HE i m |

i it e A 28!
.. i T 1 e o ; -M
“mmm 4" S
m wm  p ol aﬁm
O A— | Bormemrs memseremmm——— o

8-
n\ . -/ m/
-8 XN \Jw“
| .

COMPARATOR

H
!
|
!
|
L

1%

---?6.--

r

8

o @
: ) =Y
- r.. P
= N P D E < |
“ > |3
' o "
N2 S '
“ ..@. : "
| “
| B 24!
1 - ]
| '
i y >
“ mm s |
| - '
- m.. ¢ Bl
' \ '
Ve & “

(Paper 31 at 14)

Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)

Slide 25



Not the Same Signal

Petitioner’s Expert’s Timing

When Orange (1[D]/18[E]) is “0”
Green (1[B2]/18[A]) is “0” or “1”

P P
) = T—
v |

' '

116 Brdwn :
"oy =

I |

S

I .

I |

|

Blue |

I

: r
124 / ' Q% I »n
| ' ~ A?a |
—":\‘___, | ZEN0-CROSSING

1m 2 L
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Not the Same Signal

Slide 27

Petitioner’s Expert’s Timing

When Orange (1[D]/18[E]) is “0”
Green (1[B2]/18[A]) is “0” or “1”

Orange 0
Brown 1 \
Red 0
Blue 1 1]
Green 1 1] /
MIN
A
e 0 1

both signals
are Mo."

(Paper 31 at 8 (citing EX1016 at §] 34))

Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)
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Petitioner Did not Consider Zero Crossing

16
17
18
19
20

0 Okay. And if you could look at paragraph 29
where you have a -- a diagram describing PWM latch 0,
would there be a scenario where PWM latch outputs a 0 and
zero-crossing comparator outputs a 1?

A Yes.

(EX2007 at 20:16-20.)

11
12
13
14
15

Q Okay. How would the zero-crossing comparator
being 1 affect the timing diagram that you display on
paragraph 34?

A I didn't consider that case. I'd have to go back

and analyze it under that situation.

Slide 28

(EX2007 at 23:11-15.)
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34.  This table provides an incomplete picture of the logical values of the

signals that Mr. McAlexander analyzes. To illustrate this, I have prepared the timing

diagram shown below, which shows a more complete picture of the logical values
of the signals that Mr. McAlexander analyzes. For this timing diagram, I assumed
that there is no zero-crossing detection—i.e., the signal 140 (the output of the zero-
crossing comparator 64)—is 0. The diagram also ignores propagation delays
through gates except for the case of the Aqua signal where it was necessary to
illustrate its waveform. Ignoring propagation delays elsewhere has no impact on
how the circuit performs. The Red signal is shown unchanging when it may have a
very short pulse when Orange transitions to 0. It is inconsequential and will last
only as long as it takes a signal to propagate through OR gate 112, inverter 142, and

the ZC Latch 132 in Tateishi’s Figure 3.

Orange 0

i

Brown 1

Red o

Blu

Gree:

MINOFFTIME

Aqua

\j\?;lj

Yellow 0 1
v
+input of 106 //‘1 f‘“
S
Gate of 150 0 1

Green or Gate of 150 1

|

(EX1016 at para 34.)
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“Control Signal” — Tateishi Fails

18. A step-down regulator, comprising: input voltage sensing circuit first input terminal
an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to

receive ja control signal] wherein based on the switching
signal and [the control signal] the on-time generator gen-
erates an on-time signal;
PR . p N

a minimum off time generator configured to receive|the

control signal| and to generate a minimum off time sig-
nal in accordance with|the control signal;

second input
116 terminal

output terminal

° (Paper 1 at 37, 66)

a flip-flop having a set terminal, a reset terminal and an ook contol creut Logic contal creut
output terminal, wherein the reset terminal is coupled to S / % :
the on-time generator to receive the on-time signal, and |l d [ ™
the set terminal 1s coupled to the and-gate to receive the e Q_—@ ’ 122
output signal, wherein based on the on-time signal and ol [ 4 =]
the output signal, the flip-flop generates|the control sig-“ ¥ — " L : .
and Snime 1§ i {7Y O AL g

a power stage coupled to t!lE output tenpiual ofthe flip-flop \ 7 i ® ,4,ic°_n'j\az |
to receivefthe control signal|l wherein based on|the con- ON-TIVE TIER ~p | TZ| = |
trol signal| the power stage converts an input voltage into i — sl

the switching signal. (Paper 1 at 45, 71-72)

P 23 at 10 P
Slide 29 Patent Owne(r’gpﬁremgnst?ratives — Exhibit 2009 (Not Evidence) m 5




“Control Signal” — Tateishi Fails

cC

€.

Limitation 18|A]: an on-time generator configured to
receive|a switching signaliprovided by the step-down

regulator, and to receive fa control signal] wherein
based on the switching signal and the control signal,
the on-time generator generates an on-time signal;
Limitation 18[B]: a minimum off time generator
configured to receive the control signal, and to
generate a minimum off time signal in accordance
with the control signal;

Limitation 18|C]: a comparator configured to receive
a feedback signal representative of the output voltage
of the step-down regulator, and to receive a reference
signal._and wherein based on the feedback signal and
the reference signal, the comparator generates[a]
Limitation 18[D]: an and-gate coupled to the
comparator and the minimum off time generator to
receive the comparison signal, and to receive the
minimum off time signal, wherein based on the
comparison signal and the minimum off time signal,
the and-gate generates

Limitation 18[E]: a flip-flop having a set terminal, a
reset terminal and an output terminal, wherein the

reset terminal is coupled to the on-time generator to
receive the on-time signal, and the set terminal is

coupled to the and-gate to receive the output signal,
wherein based on the on-time signal and the output
signal, the flip-flop generates the control signal; and
Limitation 18[F]: a power stage coupled to the output
terminal of the flip-flop to receive the control signal,
wherein based on the control signal, the power stage
converts an input voltage into the switching signal.
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“Control Signal” — Tateishi Fails

18. A step-down regulator, comprising:
an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to

receive a control signal, wherein based on the switching
: 1 -11 - e 1,34 2 vt I it |
signal and the+c0ntr'nl signal, the on-time generator gen P o e[ R
erates an on-time signal; B TR A | CONIROL § 1 voo | 16~V
S : : {1 FB | s 122 | 1 R
a minimum off time generator configured to receive the PNSTT i : y . i
control signal, and to generate a minimum off time sig- 9 LB A | ¥ | x50
nal in accordance with the control signal; ——— e, ! i e B
| pdmmm e = 76 I I - —-——T=n
: E i - ALTER i ?ZA q'ji;” H\_L_G_ i +_—i— E
i [ 150 } ! i
° L Ta Lo N = R IS =
a flip-flop having a set terminal, a reset terminal and an ik ”II_H*\M 5 ] | N A ¥ kW
output terminal, wherein the reset terminal is coupled to s rre] I 142‘ A RIEIR 'IE I
the on-time generator to receive the on-time signal, and | NN OFFTE mﬂé,mz i : ’ ,SQL__:__J ; ; S
the set terminal 1s coupled to the and-gate to receive the o i Qm s | LowsE | ™ g0
- = = - ! 104/ fJ-CD“ 1 140 | -7 L_[TTI:_H_ Jk\'54
output signal, wherein based on the on-time signal and |17 108 b K 2 ! g : .
the output signal, the flip-flop generates the control sig- = - 1 | o crosome" o | "
the output signal, the flip-flop g 2 e SR, imames TG o s
1

a power stage coupled to the output terminal of the flip-tlop
to receive the control signal, wherein based on the con-
trol signal. the power stage converts an input voltage into

the switching signal.
Slide 31 Patent OwneP& Bt 8nratives — Exhibit 2009 (Not Evidence) ml 5
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Claim Construction




“Control Signal” - “two state signal”

Patent Owner’s Construction

“control signal” is a “logic signal with two distinct states”

(Paper 23 at 7)

Patent Owner’s Construction

The Term “Control Signal” Should be Construed in Accordance
With its Plain and Ordinary Meaning as a “Signal Configured to
Control a Circuit Component”

(Paper 26 at 6)

Slide 33 Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)



Claims Require a Control Signal

crates an on-time signal;

18. A step-down regulator, comprising:
an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to

receivela control signal} wherein based on the switching
signal and [the control signal

the on-time generator gen-

nal| and

the output signal, the flip-flop generates

to receive(the control signal

the switching signal.

a minimum off time generator configured to receive|the

control signal| and to generate a minimum oft time sig-
nal in accordance with|the control signal;

a tlip-flop having a set terminal, a reset terminal and an
output terminal, wherein the reset terminal is coupled to
the on-time generator to receive the on-time signal, and
the set terminal 1s coupled to the and-gate to receive the
output signal, wherein based on the on-time signal and

the control sig-

wherein based on

a power stage coupled to the output terminal ot the flip-tlop

swr_ _ _ _ e e
[ a
: On-time S1
Generator
I = 3011 Logic Control
| Circuit
| Feedback
: Control Circuit y
T —

the con-

trol signall the power stage converts an input voltage into

Slide 34
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Logic signal with two distinct states

Petitioner’s Expert Agrees

11
12
13
14
15
16
17
18
19

Q Back to the claim language. 10 5 through 9
states that "the logic control circuit generates a
control signal."
You see that?
A Yes.
Q Do you understand the control signal that
is generated to be a two-state signal?
MR. DEVKAR: Objection. Form.

THE WITNESS: Yes.

Slide 35

(EX2006 at 22:11-19)

Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)

10
11
12
13
14
15
16
17
18

Q If you could look at the control signal in
column -- hold on. Let me see -- 14, lines 19 to
20. It says:

"The flip-flop generates the control
signal."

A Yep, I see that.

Q In your opinion, is the control signal of

claim 18 a two-state signal?

A Yes.

(EX2006 at 25:10-18)

mes



Logic signal with two distinct states

19
20
21
22

=W N

o W

10
11
12
13
14
15
16
17
18
19
20

21

If T understand you correctly, you're
stating that the signal Q from the logic control
circuit is a two-state signal?

MR. DEVKAR:

Objection. Form.

THE WITNESS: Well, at one point in the

patent, which is column 8, starts in line, like,
27-ish and goes all the way down mostly to the end
of that column.

But it says:

"The on-time signal S1 resets the
flip-flop 4013 to change the control
signal Q into a logic low (Q=0). Thus,
the high-side switch Q1 is turned off,
and the low-side switch Q2 is turned on,
the switching signal SW equals to 0."
And so that's one instance where it's

showing the Q output state with respect to the Q2
switch.
Earlier, around line 43 it says:

"Figure 12 illustrates the waveforms
of the step-down regulator 40. As shown

in figure 11 and figure 12, when Q=1,
the high-side switch Q1 is turned on."
So the patent speaks of it in terms of

logical values 0 and 1. So -- but that doesn't

Petitioner’s Expert Agrees

15
16
17
18
19
20
21
22

~N o s W N

10
11
12
13
14
15
16
17
18
19
20

(EX2006 at 16:19-17:21)

Slide 36

21
22

Q Is the signal an analog or a digital
signal? And this is, again, referring to signal Q
of figure 10.

MR. DEVKAR: Objection. Form.

THE WITNESS: Well, let me see if the '377
characterizes itself what the Q value -- what's the
nature of the Q.

22
BY MR. BOMBACH:

Q Please take your time to —-

A Okay.

Q —-- as much time as you need.

A Okay.

So the control signal Q, as I stated a
while ago, drives the power stage. And the power

stage -- although I don't recall if Q1 and Q2 of the
power stage are described as MOSFETs, but at -- or
bipolar.

But, at any rate, in order to turn on Q1,
for example, the volt -- the Q output has to be
large enough so that it provides enough turn-on for
that output transistor.

So, in that sense, you know, you're asking
is it an analog or a digital. Typically, when you
think about a digital signal, it's -- like in a
5-volt system, it's going to be -- the value's going
to be 5 volts or ground.

Of -- in this case -- so it has two states.
Digital signals typically have two states, one of

two states.

(EX2006 at 14:15-15:22)

Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)




Logic signal with two distinct states Specification describes a logic

signal with two distinct states

The on-time generator
3011 recerves a switching signal SW provided by a step-down

regulator and a[control signal Qlprovided by the PCOT con- 201
trol circuit 301, and generates an on-time signal S,. " SW r~
. g w
(EX1001 at 7:44-47) f '
|
) - - | On-time S1 |
As shown in FIG. 11, the on-time generator 4011 receives Generator |
the switching signal SW provided by the step-down regulator | < 3011 Logic Control {4+ .
40 and thecontrol signal Q provided by the flip-flop 4013.. | Circuit | Q
I
(EX1001 at 8:28-30) Feedback |
| Control Circuit
. . — | S 3012 3013 |
The on-time generator 5011 receives a switching T ... P |
signal SW provided by the regulator 50 and ajcontrol signal Q) Vio
provided by the flip-flop 5013, and provides an on-time signal
(EX1001 at 8:66-9:1)
FIG. 9

(Paper 23 at 11 (citing FIG. 9))

mes
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Logic signal with two distinct states All Embodiments

3’01 e :m VIH
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P 23 at 11
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Logic signal with two distinct states

.[The control signal Q|controls the high-side
switch Q,, and the complementary signal Q' of the control

signal Q controls the low-side switch Q,. The first terminal of

(EX1001 at 8:32-34)

. As shown in FIG. 11 and FIG. 12, when
IQ=1.|the high-side switch Q, is turned on, and the switching

e e e e e e e ey
— 8

..........

02

signal SW equals to the mput voltage V,,,.

(EX1001 at 8:43-45)

. The on-time signal S, resets the
flip-flop 4013 to change the control signal Q into logical low "
[Q-0) Thus, the high-side switch Q, is turned off, and the S

low-side switch Q, 1s turned on, the switching signal SW
equals to 0. S

(EX1001 at 8:53-57)

(Paper 23 at 12)
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Petitioner’s Construction is Wrong

18.|A step-down regulator,

signal and [the control signal

erates an on-time signal;
a minimum off time generator configured to receive|the

e Term: control signal

e Construction: signal configured to control a circuit component

comprising:

an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to

receivela control signal| wherein based on the switching

the on-time generator gen-

the control signal;

control signal| and to generate a minimum off time sig-
nal in accordance with

a flip-flop having a set terminal, a reset terminal and an

(Paper 31 at 12) output terminal, wherein the reset terminal is coupled to

nall and

to receive

the output signal, the flip-flop generates

the control signal

trol signal

the on-time generator to receive the on-time signal, and
the set terminal 1s coupled to the and-gate to receive the
output signal, wherein based on the on-time signal and

the control sig-

wherein based on

a power stage coupled to the output terminal of the flip-tlop

the con-

the power stage converts an input voltage into

the switching sig,na].

Slide 40 Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)
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Petitioner’s Application of its Construction

Petitioner’'s Expert

21
22
23
24
25

~N o U B W N =

Q Okay. The output of Endgate 114 -- you consider
that to be a control signal?

A Well, I mean, in the broadest sense of the
construction that I've provided, then -- I guess I could

argue that any signal that controls any other device is a
control signal -- backing up to your first question about,

is 120 a control signal.

In the basic construction that I've given, which
is a signal configured to control a circuit component, you
know, 120, I guess, could be a control signal, as well as
the output of the circuit you're talking about, as well as

the output of Endgate 114.

Slide 42

(EX2007 at 11:21-12:7)

O 00 -1 oy U

10
11
12
13
14
15
16
17
18
19
20
21
22

Q So in -- so would the control signal off of
C-off 100 be considered the same control signal going into
Transistor 12 under your construction?

A I believe so.

0 And then if we can look off of the top left of --
where it has Loop Comparator 34, which at its negative
terminal receives Feedback 44, which is sourced -- if you
could see from -- and please correct me if I'm wrong --

V-out 24 at the right. Do you see that?

A I do.

0 Do you consider Feedback 44 to also be a control
signal?

A Yeah. It controls the output of comparator --

well, it's not labeled -- the comparator and the loop
comparator circuit. VYes.

o] And then would you consider that control signal
to be the same control signal going into Transistor 12
under your construction of control signal?

A Yes.

(EX2007 at 16:4-22)

Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)
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Petitioner’s Application of its Construction Petitioner’'s Expert

23 0 Looking at Figure 3 of Exhibit 1001 -- rather
24 1005 -- can you identify two control signals that you
25 would consider to not be the same control signal under
1 your construction of control signal.
2 A Ground would not be a control signal.
3 Q Okay. Any others?
4 A Well, at the -- at the beginning, you asked about
5 VDD or VCC or something; and I can't remember what I said;
6 but, I mean, normally, you wouldn't think of that as a
7 control signal.
8 0] Okay. Any others?
9 A No.

(EX2007 at 16:23-17:9)

Slide 43 Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)



Tateishi Fails Under Patent
Owner’s Construction




“Control Signal” — “logic signal with two distinct

states”

18. A step-down regulator, comprising:
an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to

.‘\_ )

receive ja control signal] wherein based on the switching .
- + + | frpimaior s getaateny b | 3‘ o —————— M rem————
signal and the control signal] the on-time generator gen- 0§ | coummmon | B BN coouchon | | ORVER e 52
|
|
I
|

Kovand
erates an on-time signal; P 1420 wion , 18-
. . . . 1 ! S QO 1
a minimum off time generator configured to receive|the a2 f 1 e ; . Vi
I

control signal| and to generate a minimum off time sig- L s | TS
nal in accordance with|the control signal;

—.‘\W-\;

.—'
{
3

-
!
'
|
|
'
|

X

a flip-flop having a set terminal, a reset terminal and an
output terminal, wherein the reset terminal 1s coupled to
the on-time generator to receive the on-time signal, and
the set terminal 1s coupled to the and-gate to receive the
output signal, wherein based on the on-time signal and

the output signal, the flip-flop generates|the control sig-|

and
a power stage coupled to the output terminal of the flip-tlop

-
)
)
]
'
'l
)
)
)

o ) Pep—— | l-——u—o——-—

T,
a0
[

25

S
RUTITRS

| ¥s]

o

to receivefthe control signal|l wherein based on|the con-
trol signall the power stage converts an input voltage into
the switching signal.

P 23 at 10
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Tateishi Fails Under
Petitioner’'s Construction




“Control Signal” — “signal configured to control “a circuit component” is not
a circuit component” controlled

18. A step-down regulator, comprising:
an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to

receive ja control signal] wherein based on the switching
signal and [the control signal] the on-time generator gen-

erates an on-time signal;

a minimum off time generator configured to receive|the| | | === e
- = ) ; T I L 3% 621 CAOSS | | HIGHSIE |
control signal| and to generate a minimum off time sig- Op ) oowawmon 1 o 1 il Rl I
nal in accordance withthe control signal; . J%D_'ﬁ__r_‘)_ﬁ o/ | 1 : ¥ i ! 1?
° N I R + i
"l 5. S J § = 0 i i N
. - ® . Ne] o0 LT
° : : =
a flip-flop having a set terminal, a reset terminal and an T HA (]{D/’:E ! / <=
output terminal, wherein the reset terminal 1s coupled to | § B E\ T I kmi @* N p 4 'l
the on-time generator to receive the on-time signal, and A AT e ] CF— E j 2 % 2
the set terminal is coupled to the and-gate to receive the | ovrweTMes gy , a‘ = E IreeT"] o :i"::'
output signal, wherein based on the on-time signal and P—— = b s P41 _D':i.___: : :ﬁ: 20
the output signal, the flip-flop generates|the control sig- | .- i Q‘“; N 132 L
nal] and B%: mVnm o et | o | 7 T L
a power stage coupled to the output terminal of'the flip-flop % i = < : Mo
) . ) e ——— ST tmcos ), L,
to receive(the control signal| wherein based onfthe con- 10 L Covenion__ "7 J
trol signall the power stage converts an input voltage into
the switching signal.

P 23 at 10
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“Control Signal” — “signal configured to control Petitioner’s Allegation, PWM

a circuit component” Latch Controls Everything

18. A step-down regulator, comprising:

an on-time generator configured to receive a switching
signal provided by the step-down regulator, and to
I'ECEiVEE control S]g]lﬂl' wherein based on the SWiTC]Ji.Ilg effect. under Petitioner’s application. PWM latch genera’reslauy sig:nallin the circuit
S]gﬂﬂl and the control Slgﬂﬂ] the on-time gEﬂEIﬂtDr gen- to meet the claim phrase, because any signal 1s the “control signal.”

erates an on-time signal; Parer 335070)
a minimum off time generator configured to receive|the
control signal| and to generate a minimum off time sig-

In

. . - oo M 3 " CROSS | | HIGH-SIDE |
nal in accordance with[the control signal: Op | o B k- i
° b : 120 '-s”C:_ 1/22 E i i : 1?
° g R +
. Y 0 . - ; oS i ' | 60
- - Ll - -\ --------------------- ' -'o ' :L_-_‘.-J'
a flip-flop having a set terminal, a reset terminal and an f —r== i et
output terminal, wherein the reset terminal is coupled to Yo | "A en H H 1 E 3 i
the on-time generator to receive the on-time signal, and |t i\w s 3 e | |
* + - | ==Con - :
the set terminal 1s coupled to the and-gate to receive the L& &)™ n 2 i T<H . A2 B
: ; : . | ON-TIME TIMER .20 i xz |1 iz g »J":Eamq
output signal, wherein based on the on-time signal and e I U N ¥ ¢ g
the output signal the flip-flop generates|the control sig- ommnorwe L e o ,30:.._:.-.:: i : 5 -
nal| and | i | Q,; 132  Lowsoe | ™\
e 0T N 7o b0 o | o | o ] PR
a power stage coupled to the output terminal of the flip-tlop : 106 124} ' ;
N N . \ 58 20~ \ : X : \10
to receive|the control signal] wherein based on|the con- S s L2 | zmocnossna o, oo
Mo 1i2 | Coveamuror 7 B

trol signall the power stage converts an input voltage into
the switching signal.

P 23 at 10
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Petitioner Improperly Combines

first input terminal input voltage sensing circuit
116 Second input \
L el o avs o o 1 lermina -1?
76 |
first input
72 : larm-:wl ~ H !
= P :
150 | H H
' Ay [ 8 !
\ =
82 : ;" H ?
| © ‘.‘_ , E ™ "
----------------------- ’ i_-_-_'_-_"_-_j \ FIG. 4
oulpul terminal output terminal
Fig. 3 snippet (from Pet. at 37) Fig. 4 snippet (from Pet. at 38)

(Paper 23 at 36)
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Petitioner Improperly Combines %
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I ]
(EX1001 at FIG. 3; see also Paper 23 at 38-40) Eﬂ'—-"": :f, ;E : I
I ]
| VsWFILTER FIG. 4
e o o - -l

(EX1001 at FIG. 3; see also Paper 23 at 38-40)

[0013] FIG. 4 depicts an example of various portions of
another DC to DC buck converter with a pseudo constant

switching frequency.
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Petitioner’s Allegation

A. Ground 1: Claims 1-4, 9-14, and 17-18 are anticipated by Tateishi

As explained in greater detail in the following paragraphs, the buck-
converter circuit disclosed by Tateishi is virtually identical to the recited step-down
regulator and includes sub-circuits that are virtually identical to the recited pseudo

constant on time control circuit and minimum off time generator.

(Paper 1 at 33)
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Petitioner’s Allegation — Claim 1

Limitation 1JA]: a pseudo constant on time control

circuit, wherein the pseudo constant on time control

circuit comprises:

Slide 54

pseudo constant on time control circuit

second input

\ lermlml
("o LM % = Gagss ) | i S0k |
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j104 -~ 106 100 124! . L) e
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R e e e 2 ZERO.CROSSNG  °7) 'r

Mo 12 T SR ! s FIG. 3

(Paper 1 at 33-34; EX005/7 at FIG. 3)
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Petitioner’s Allegation — Claim 1

c. Limitation 1[B1]: an on-time generator comprising:

On-time generator

g/-,

)
)
)
)
)
)
)
1
)
L
)
)
)
lac '

)
)
)
]
)
)
)
)
)
|
)

r
1

) ] v4

] |

I TVER fott 102 i g [1%0%

! ' 132

. 1 I ! W s

:10‘/'1» 106 100" - 124: 1/‘0 { ]

| 20 | "

| 56 | '

. 'y

A S S S P — J;_D\_‘ :nnocnm 01"\“ FIG. 3

(Paper 1 at 35-36; EX005/7 at FIG. 3) mps
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Petitioner’s Allegation — Claim 1

d. Limitation 1{B2]: an input voltage sensing circuit
having a first input terminal, a second input terminal
and an output terminal, wherein the first input
terminal is configured to receive a switching signal
provided by the step-down regulator, the second input
terminal is configured to receive a control signal

rovided by the pseudo constant on time control
circuit, and wherein based on the switching signal and
the control signal, the input voltage sensing circuit
generates an input voltage sensing signal at the output

terminal;

input voltage sensing circuit first input terminal input voltage sensing circuit
| 40 | (
50147 | —— 7 \ " t \ _
¢ 116 second inpu 8 | teemmeeee- i |
terminal 22
r- ————————————————— - ---1 SW\ T —
: //{/’ Ichg GENERATOR 1:
| first input / i L E
| terminal, E |
: i E J 150
| | i
i s |
| T E——— 4
| !
I v 2007} i\—
: i e N
L so/‘i o second input
! FIG. 4 terminal
output terminal output terminal
(Paper 1 at 36-39; EX005/7 at FIG. 3) (Paper 1 at 36-39; EX005/7 at FIG. 4)

mes
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Petitioner’s Allegation — Claim 1

e. Limitation 1[B3]: an output voltage sensing circuit
having an input terminal and an output terminal,
wherein the input terminal is configured to receive
the switching signal, and wherein based on the
switching signal, the output voltage sensing circuit
generates an output voltage sensing signal at the
output terminal; and

-
i
1
i
]
]
1
1
i
-
¥
A
i
]
i
1
1
i
- |
I
i
]
i
i

[~ CRoss | § MGHSIOE | gy

40~ DANER

output voltage
sensing circuit

Qutput
terminal

I.____? ___________________ 4 \.—D‘ :IEM CROSSING 91 Jll""—ﬁd FIG- 3

(Paper 1 at 36-39; EX005/7 at FIG. 3)

Slide 57 Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)



Petitioner’s Allegation — Claim 1

f. Limitation 1[B4]: a comparator having a first input
terminal, a second input terminal and an output
terminal, wherein the first input terminal is coupled
to the output terminal of the input voltage sensing
circuit to receive the input voltage sensing signal, the
second input terminal is coupled to the output
terminal of the output voltage sensing circuit to
receive the output voltage sensing signal, and wherein
based on the input voltage sensing signal and the
output voltage sensing signal, the comparator
generates an on-time signal at the output terminal;
™" loop  Jor34
40~ | COMPARATOR |
T | 114 PWM
: 44 : 120 LATCH
£ > = s o
|
42\5: : 8317— + : / R | .
I
50 ﬂL' - 16 ..... 70 N on-time signal
comparator
second r -\1 ------ ] -
input : \ 76 :
terminal 1 |
| Vsw 2 1
- lon
1| § FLTER 7\ |\—+-—<
: » 150 |
T Tk -
WE & (80 | ~5Con L
i PRI 82
I I
| /‘ ON-TIME TIMER 20 |
T ool e i i ) -
(-mlp.ul VU\“.‘I.!;I‘ first input Input \ioltage
sensing circuit terminal sanslng circuit
Slide 58

(Paper 1 at 41-42; EX005/7 at FIG. 3)




Petitioner’s Allegation — Claim 1

g.  Limitation 1[C]: a feedback control circuit configured

to receive a feedback signal representative of the
output voltage of the step-down regulator, and to

generate an output signal in accordance with the
feedback signal; and

I Vout 24
F====<=-""7"1

LOOP e~ 34

40 N3 | COMPARATOR |

1120

Output signal

(Paper 1 at 42-43; EX005/7 at FIG. 3)
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Petitioner’s Allegation — Claim 1

h. Limitation 1[D]: a logic control circuit coupled to the
on-time generator and the feedback control circuit to
receive the on-time signal and the output signal,
wherein based on the on-time signal and the output
signal, the logic control circuit generates the control

signal; and

Feedback control circuit Logic control circuit

LOOP 34 ’/ /3(6 r
COMPARATOR 62~
PWM :
I
122 I
Va ;
:
I
I
1
I
I
I
On-time :
generator :
b I
\\ e | :
|

2C
142 \avcn | !
freromEnieneg = Selsls R ) VAl § e B

(Paper 1 at 44-47: EX005/7 at FIG. 3) mps
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Petitioner’s Allegation — Claim 1

i. Limitation 1[E]: a power stage configured to receive
an input voltage and the control signal, wherein based

on the input voltage and the control signal, the power

stage generates the switching signal.

Slide 61
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Petitioner’s Allegation — Claim 11

b. Limitation 11[A]: an on-time generator comprising:

Tateishi discloses this limitation. See, e.g., VIL.A.1.c, supra (incorporated

here); EX1003, §119.

c. Limitation 11[B1]: an input voltage sensing circuit
having a first input terminal, a second input terminal
and an output terminal, wherein the first input
terminal is configured to receive a switching signal
provided by the step-down regulator, the second input
terminal is configured to receive a control signal
provided by the do constant on time control
circuit, and wherein based on the switching signal and
the control signal, the input voltage sensing circuit
generates an input voltage sensing signal at the output

terminal;

Tateishi discloses this limitation. See, e.g., VIL.A.1.d, supra (incorporated

here); EX1003, §120.

(Paper 1 at 60-63)

Slide 62

d. Limitation 11[B2]: an output voltage sensing circuit
having an input terminal and an output terminal,
wherein the input terminal is configured to receive
the switching signal, and wherein based on the
switching signal, the output voltage sensing circuit
generates an output voltage sensing signal at the
output terminal; and

Tateishi discloses this limitation. See, e.g., VIL.A.1.e, supra (incorporated

here); EX1003, §121.

e. Limitation 11[B3]: a comparator having a first input
terminal, a second input terminal and an output
terminal, wherein the first input terminal is coupled
to the output terminal of the input voltage sensing
circuit to receive the input voltage sensing signal, the
second input terminal is coupled to the output
terminal of the output voltage sensing circuit to
receive the output voltage sensing signal, and wherein
based on the input voltage sensing signal and the
output voltage sensing signal, the comparator
generates an on-time signal at the output terminal;

Tateishi discloses this limitation. See, e.g., VILA.1.f, supra (incorporated
here); EX1003, q122.

f. Limitation 11[C]: a feedback control circuit
configured to receive a feedback signal representative
of the output voltage of the step-down regulator, and
to generate an output signal in accordance with the

feedback signal; and

Tateishi discloses this limitation. See, e.g., VIL.A.1.g, supra (incorporated

here); EX1003, §123.

g Limitation 11[D]: a logic control circuit coupled to the
receive the on-time signal and the output signal,
wherein based on the on-time signal and the output
signal, the logic control circuit generates the control
signal.

Tateishi discloses this limitation. See, e.g., VILA.1.h, supra (incorporated

here); EX1003, §124.

(Paper 1 at 60-63)
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Petitioner’s Allegation — Claim 18

12. Claim 18

a. Limitation 18[PRE]: A step-down regulator,
comprising:

Limitation 18[PRE] recites a step-down regulator. EX1003, 4136. To the
extent the preamble is limiting, Tateishi discloses this limitation. See, e.g.,
EX1007, 95 (“Various apparatuses, methods and systems for a DC to DC converter
with a pseudo constant switching frequency are disclosed herein™); EX1003, 9140.
See also VII.A.1.a, VIL.A.1.b, supra (both incorporated here).

b.  Limitation 18[A]: an on-time generator configured to
receive a switching signal provided by the step-down
regulator, and to receive a control signal, wherein

based on the switching signal and the control signal,
the on-time generator generates an on-time signal;

Tateishi discloses this limitation. See, e.g., VIL.A.1.c, VILA.1.d, VIL.A.l.e,

VILA.1.f, supra (all incorporated here); EX1003, q137.

(Paper 1 at 66)
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Petitioner’s Allegation — Claim 18

Limitation 18|B]: a minimum off time generator
configured to receive the control signal, and to

generate a minimum off time signal in accordance

with the control signal;

Slide 64
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Patent Owner’s Demonstratives — Exhibit 2009 (Not Evidence)




Petitioner’s Allegation — Claim 18

d. Limitation 18[C]: a comparator configured to receive
a feedback signal representative of the output voltage
of the step-down regulator, and to receive a reference
signal, and wherein based on the feedback signal and
the reference signal, the comparator generates a

comparison signal; Comparison
signal Coupled to
Tateishi discloses this limitation. See, e.g., VIL.A.1.g, supra (incorporated the
compara tor ‘,“‘ com parator
here); EX1003, §140. \ [/ And-gate
| / £
_____ f !
_ LOOP
e. Limitation 18[D]: an and-gate coupled to the 40~ | COMPARATOR |
comparator and the minimum off time generator to |4 12
. . . . B
receive the comparison signal, and to receive the PR
) . . . N

minimum off time signal, wherein based on the i : 46

comparison signal and the minimum off time signal, 5‘\’1” leccccen=

the and-gate generates an output signal; frleceem e
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Petitioner’s Allegation — Claim 18

Limitation 18|E]: a flip-flop having a set terminal, a
reset terminal and an output terminal, wherein the
reset terminal is coupled to the on-time generator to
receive the on-time signal, and the set terminal is
coupled to the and-gate to receive the output signal,
wherein based on the on-time signal and the output
signal, the flip-flop generates the control signal; and

|

set terminal

flip-ﬂop

\

114 |

\

PWM

20 .| LATCH terminal

S Q
R

7/ 4
70

reset terminal

116

!

output

/

-
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(Paper 1 at 71-72; see also FIG. 3)
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Petitioner’s Allegation — Claim 18

g. Limitation 18[F]: a power stage coupled to the output
terminal of the flip-flop to receive the control signal,
wherein based on the control signal, the power stage
converts an input voltage into the switching signal.

Tateishi discloses this limitation. See, e.g., VII.A.1.1, supra (incorporated

here); EX1003, 4145.

(Paper 1 at 72)

mes
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