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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SUNSPEC ALLIANCE,
Petitioner,

V.

TIGO ENERGY, INC,,
Patent Owner.

IPR2021-01286
Patent 8,933,321 B2

Before KRISTINAM. KALAN, WESLEY B. DERRICK, and
JULIA HEANEY, Administrative Patent Judges.

HEANEY, Administrative Patent Judge.

DECISION
Granting Institution of Inter Partes Rcview
35US.C. §314,37CF.R. §42.4
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I. INTRODUCTION

SunSpec Alliance (“Petitioner”) filed a Petition to institute an inter
partes review of claims 1, 5-7, 12, and 13 of U.S. Patent No. 8,933,321 B2
(Ex. 1001, “the *321 patent”). Paper 2 (“Petition” or “Pet.”). Tigo Energy,
Inc. (“Patent Owner”) waived the filing of a Preliminary Response. Paper7
(“Waiver”™).

Institution of an infer partes review is authorized by statute when “the
information presented in the petition . . . shows that there is a reasonable
likelihood that the petitioner would prevail with respectto at least 1 of the
claims challenged in the petition.” 35 U.S.C. § 314(a) (2018). Upon
consideration of the Petition and the evidence of record, we determine that
Petitioner has established a reasonable likelihood that it would prevail in
showing the unpatentability of at least one claim challenged in the Petition.
Accordingly, we institute an inter partes review of all claims and all grounds
asserted in the Petition.!

A.  Related Proceedings

The parties identify the following litigation involving the *321 patent:
Tigo Energy Inc. v. Altenergy Power Sys. Inc, Case No. 5:20-cv-03622
(N.D. Cal.); and Tigo Energy Inc. v. Altenergy Power Sys. Inc., Case No.
5:21-cv-02612 (N.D. Cal.). Pet.56-57;Paper4,2. The parties further
identify the following inter partes review proceeding involving the *321
patent that was terminated prior to an institution decision: Altenergy Power

Sys. Inc. v. Tigo Energy Inc., Case No. IPR2021-00541 (PTAB). Pet. 57,

! Guidance on the Impact of SAS on AIA Trial Proceedings (Apr. 26, 2018),
https://www.uspto.gov/patents-application-process/patent-trial-and-appeal-
board/trials/guidance-impact-sas-aia-trial; see also SAS Inst., Inc. v. lancu,

138 S. Ct. 1348, 135960 (2018).
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Paper 4, 2-3. The parties also identify IPR2021-01287 involving U.S.
Patent No. 10,256,770, which is a continuation-in-part of the *321 patent.
Pet. 56; Paper 4, 3.

B. The °321 Patent

The *321 patent, titled “Systems and Methods for an Enhanced
Watchdogin Solar Module Installations,” relates to a system “for shutting
down a photovoltaic energy generating unit when communication with a
central controller is interrupted.” Ex. 1001, code (54), 1:49-51. Figure 1,
reproduced below, illustrates an energy production system ihcluding a
plurality of junction boxes each coupled between a solar module and a
power bus. /d. at 2:37-39.

Energy Production System
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Figure 1 depicts energy production system 100 including a plurality of
junction boxes 104 each coupled between solar module 102 and power bus

108. Id. at3:10—-12. The junction boxes control the voltage provided by the
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solar modules to the power bus. Id. at 3:14—16. The junction boxes
disconnect the solar modules from the power bus, or lower the voltage
provided to the power bus. /d. at 3:18-20. The junction boxes each
comprise a watchdog unit, which monitors a communication (or signal) from
central controller 106 via a wireless or wired connection. /d. at 3:20-23.
When the communication is interrupted, each watchdog unit renders its
associated solar module safe by disconnecting the solar module from the
power bus or by lowering the solar module voltage to a safe level. /d.
at 3:23-27.

Figure 2, reproduced below, illustrates a solar module and a detail

view of a junction box. Id. at 2:40—41.
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Figure 2 depicts solar module 202 and a detail view of junction box 204. Id.

at 4:9-10. The junction box is coupled between the solar module and power
bus 208. Id. at4:10-11. The junction box includes controller 212 and
switchable connection 216. Id. at 4:12—-14. The junction box further

includes watchdogunit 210. Id. at4:16—-17. The watchdogunitis

configured to monitor a communication from central controller 106,

determine that the communication has been interrupted, and disconnect the

solar module from the power bus or lower the solar module voltage to a safe

level. Id at4:17-21.
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C.  The Challenged Claims

Petitioner challenges claims 1, 5-7, 12, and 13 of the *321 patent.?
Pet. 1. Claims 1 and 12 are independent, claims 5—7 depend from claim 1,
and claim 13 depends from claim 12. Claims 1 and 12, reproduced below,
are illustrative of the subject matter of the challenged claims:

1. A system comprising:

a watchdog unit coupled between a solar module and a
power bus, the power bus configured to connect a plurality of
solar modules to an inverter, the watchdog unit having:

a local controller configured to monitor a communication
from a central controller remote from the solar module and
determine whether the communication has been interrupted for
a time period longer than a predetermined number of allowed
skips; and

at least one switch configured to disconnect the solar
module from the power bus in response to a determination by
the location controller that the communication from the central
controller has been interrupted for a time period longer than the
predetermined number of allowed skips;

wherein the watchdog unit is configured to connect the
solar module to the power bus when the communication is not
interrupted.

Ex. 1001, 11:18-36.
12. A system comprising:

a watchdog device coupled between a solar module and a

power bus, the power bus configured to connect a plurality of
solar modules to an inverter, the watchdog device configured

to:

2 Petitioner argues that the Board should not exercise its discretion to deny
institution. See Pet. 52-56. Inlight of Patent Owner’s Waiver, it is not
necessary to reach Petitioner’s discretionary denial arguments, and thus, we
do not exercise our discretion to deny institution.

6
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verify communication with a central controller remote
from the solar module; and

shutdown the solar module from the power bus if
communication with the central controller cannot be verified for
a time period longer than a predetermined number of allowed
skips.

Id at 12:11-20.
D.  Asserted Grounds of Unpatentability
Petitioner asserts that claims 1, 57, 12, and 13 would have been

unpatentable on the following grounds:

Challenged Claims 35U0.S.C.3 Reference(s)/Basis
1,6,7,12,13 § 102 Moine*

1,6,7,12,13 § 103 Moine, Kronberg’

1,5 §102 Adest *055°

Pet. 2. Petitioner relies on the Declaration of Randy Dunton (Ex. 1002).
II. ANALYSIS

A. Claim Construction

Petitioner contends the claim term “the location controller,” as recited
in claim 1 of the *321 patent, should be construed to mean “the local
controller,” because the term “location controller”” has no apparent

antecedent basis in the claim and does not appear anywhere in the

3 The Leahy-Smith America Invents Act (“AIA”) included revisions to

35 U.S.C. §§ 102 and 103 that became effective on March 16,2013.
Because the *321 patent issued from an application filed before March 16,
2013, we apply the pre-AlA versions of the statutory bases for
unpatentability.

4 FR Patent Application Publication No. 2894401 A1l to Moine, published
June 8, 2007 (Ex. 1005).

5 US Patent No. 5,054,023 to Kronberg, issued October 1, 1991 (Ex. 1006).
6 US Patent No. 8,531,055B2 to Adest et al., issued September 10,2013
(Ex. 1007).
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specification of the >°321 patent, and further in light of the fact that claim 1
first recites “a local controller.” Pet. 10—11. Other than the aforementioned
claim term, Petitioner states no express constructions of the claims are
necessary to assess whether the prior art reads on the challenged claims. Id.
at 9 (citing Ex. 1002 q 35).

Having considered Petitioner’s argument, we canreach a
determination of the reasonable likelihood of proving unpatentability of the
challenged claims without explicitly construing any claim terms at this stage
of the proceeding. See Nidec Motor Corp. v. Zhongshan Broad Ocean
Motor Co., 868F.3d 1013, 1017 (Fed. Cir. 2017) (“we need only construe
terms ‘that are in controversy, and only to the extent necessary to resolve the
controversy’” (quoting Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc.,200F.3d
795, 803 (Fed. Cir. 1999))).

B.  Level of Ordinary Skillin the Art

Factors pertinent to a determination of the level of ordinary skill in the
art include “(1) the educational level of the inventor; (2) type of problems
encountered in the art; (3) prior art solutions to those problems; (4) rapidity
with which innovations are made; (5) sophistication of the technology; and
(6) educational level of active workers in the field.” Envtl. Designs, Ltd. v.
Union Oil Co., 713 F.2d 693, 696697 (Fed. Cir. 1983) (citing Orthopedic
Equip. Co. v. All Orthopedic Appliances, Inc., 707 F.2d 1376, 138182 (Fed.
Cir. 1983)). Notall such factors may be present in every case, and one or
more of these or other factors may predominate in a particular case. /d.

Petitioner argues a person of ordinary skill in the art at the time of the
invention “would have had a bachelor’s degree or similar degree in electrical

engineering and one year of experience in the design of solar power systems,
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power control systems, and/or power safety systems.” Pet. 3—4 (citing
Ex. 1002 9 17).

For purposes of this Decision, we adopt Petitioner’s proposal
regarding the level of ordinary skill in the art. Based on our review of
the *321 patent and the asserted prior art, we determine that Petitioner’s
definition comports with the qualifications a person would have needed to
understand and implement the teachings of the *321 patent and prior art.

C.  Principles of Law

“Anticipation requires that every limitation of the claim n issue be
disclosed, either expressly or under principles of inherency, in a single prior
art reference,” Corning Glass Works v. Sumitomo Elec. U.S.A., Inc., 868
F.2d 1251, 125556 (Fed. Cir. 1989), and that the claim limitations be
“arranged or combined in the same way as recited in the claim[],” Net
MoneyIN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1370 (Fed. Cir. 2008).
However, “the reference need not satisfy an ipsissimis verbis test.” Inre
Gleave, 560F.3d 1331, 1334 (Fed. Cir. 2009).

A claim is unpatentable under 35 U.S.C. § 103 if “the differences
between the subject matter sought to be patented and the prior art are such
that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said
subject matter pertains.” KSR Int'l Co. v. Teleflex, Inc., 550 U.S. 398, 406
(2007). The question of obviousness is resolved on the basis of underlying
factual determinations, including (1) the scope and content of the prior art;
(2) any differences between the claimed subject matter and the prior art; (3)
the level of ordinary skill in the art; and (4) when available, evidence such as
commercial success, long felt but unsolved needs, and failure of others.

Grahamv. John Deere Co.,383 U.S. 1, 17-18 (1966); see KSR, 550 U.S.
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at 407 (“While the sequence of these questions might be reordered in any
particular case, the [Graham] factors continue to define the inquiry that
controls.”).

The Supreme Court made clear that we apply “an expansive and
flexible approach” to the question of obviousness. KSR, 550U.S. at415.
Whether a patent claiming the combination of prior art elements would have
been obvious is determined by whether the improvement is more than the
predictable use of prior art elements according to their established functions.
Id. at 417. Reaching this conclusion, however, requires more than merely
showing that the prior art includes separate references covering each
separate limitation in a challenged claim. Unigerne Labs., Inc. v. Apotex,
Inc.,655F.3d 1352, 1360 (Fed. Cir. 2011). Rather, obviousness
additionally requires that a person of ordinary skill at the time of the
invention “would have selected and combined those prior art elements in the
normal course of research and development to yield the claimed invention.”
Id.

D.  Alleged Anticipation by Moine

Petitioner contends Moine anticipates claims 1, 6,7, 12, and 13.

Pet. 11-24.

1. Moine (Ex. 1005)

Moine is titled “System for Controlling an Electric Power Generation
Facility and Electric Power Generation Facility Implementing Such a
System,” and relates to “a system for controlling an electrical power
production facility” including “photovoltaic modules mounted in series
and/or in parallel” to constitute “an electrical circuit,” where the electrical

circuit incorporates “an electric switch capable of neutralizing the electric

10
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power provided by the output of the power terminals of [the photovoltaic]
modules.” Ex. 1005, code (54), 3:11-16.

Figure 1 of Moine, reproduced below, is an illustration of a circuit in
which the electrical power production facility is connected either to a

domestic power supply or to an electrical load using the electricity produced.
1d. at 4:24-26.
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Figure 1 shows an electrical diagram of a photovoltaic electric power
production facility. Id. at 4:32-33. The facility includes three series of
electric generators 2 mounted in parallel. /d. at 5:1-3. Each of the
generators is composed of a photovoltaic power module 3 that converts solar
radiation into direct electric current. /d. at 5:5-7. Each of the modules
further includes electronic switch 4, specifically a field-effect transistor. Id.
at 5:9-10. The operation of the transistor is controlled by receiver 5, which
causes the switch to open or close according to a coded signal sent as an

alternating signal through power circuit 1, where the alternating signal is

11
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generated by electrically-powered transmitter 7 upstream or downstream
from inverter or converter 6. Id. at 5:19-21,23-27. Thus, if the transmitter
detects a lack of current in a domestic power supply network or failure
thereof, it stops the periodic transmission of the coded alternating signal
through the circuit, whose absence, identified by the receivers, causes the
latter to open the corresponding switches, such that the circuit powers down.
Id. at 6:1-5.

2. Analysis

a) Claim [

Petitioner contends to the extent the preamble of claim 1 is limiting,
Moine discloses “a system” based on its disclosure of a “system for
controlling an electric power production facility.” Pet. 11 (citing Ex. 1005,
3:11).

Claim 1 recites “a watchdog unit coupled between a solar module and
a power bus, the power bus configured to connect a plurality of solar
modules to an inverter.” Ex. 1001, 11:19-22. Petitioner contends Moine’s
disclosure in Figure 1 of receiver 5 controlling switch 4, and connected to
photovoltaic power modules 3 and inverter 6 via circuit 1, satisfies this
limitation. Pet. 13 (citing Ex. 1005, 4:33-5:27; Ex. 1002 9 43—46).
Petitioner contends a person of ordinary skill in the art would have
understood that Moine’s receiver 5 and switch 4 together are the “watchdog
unit,” and that éircuit 1 corresponds to the “power bus.” Id. at 14—15 (citing
Ex. 1002 § 45).

Claim 1 next recites “the watchdog unit having: a local controller
configured to monitor a communication from a central controller remote
from the solar module and determine whether the communication has been

interrupted for a time period longer than a predetermined number of allowed

12
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skips.” Ex. 1001, 11:22-27. Petitioner contends Moine discloses this
limitation because receiver 5 controls the operation of a transistor that opens
and closes switch 4 based on a signal received by receiver 5, and thusa
person of ordinary skill in the art would have understood that Moine’s
receiver 5 is a “local controller.” Pet. 15-17 (citing Ex. 1005, 5:19-21,
5:58-6:1; Ex. 1002 94 51-53). Petitioner further contends a person of
ordinary skill in the art would have understood Moine discloses a “central
controller” because Moine’s transmitter 7 is configured to transmit a
periodic signal, and causes switches 4 to close or open by either transmitting
or not transmitting the signal. Id. at 17 (citing Ex. 1005, 7:1-28; Ex. 1002

9 55). Petitioner further contends Moine’s receiver 5 is configured to
determine whether the signal from transmitter 7 “has been interrupted for a
time period longer than a predetermined number of allowed skips™ because
the signal is both an alternating signal and sent according to set timing, so
that receiver 5 would necessarily only be able to detect the absence of the
signal once the set timing had elapsed, indicating that communication had
been interrupted for at least one skip. Id. at 18-19 (citing Ex. 1005, 7:1-4;
Ex. 1002 99 56-60).

Claim 1 next recites “at least one switch configured to disconnect the
solar module from the power bus in response to a determination by the
location controller that the communication from the central controller has
been interrupted for a time period longer than the predetermined number of
allowed skips.” Ex. 1001, 11:28-33. Petitioner contends Moine discloses
this limitation because receiver 5, upon detecting the absence of the signal,
causes switch 4 to open, which disconnects photovoltaic power module 3
from circuit 1 and powers down the circuit. Pet. 19-20 (citing Ex. 1005,
6:6-10; Ex. 1002 § 61).

13
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Claim 1 next recites “wherein the watchdogunit is configured to
connect the solar module to the power bus when the communication is not
interrupted.” Ex. 1001, 11:34-36. Petitioner contends Moine discloses this
limitation for the reasons discussed for the previous limitation (i.e., whenthe
communication has been interrupted), and because a person of ordinary skill
in the art would have understood that in the converse, when the signal is not
interrupted, the switch is closed and the photovoltaic power module is
connected to the power circuit. Pet. 20 (citing Ex. 1005, 5:19-21; Ex. 1002
9 62). Petitioner further notes that Moine discloses when the signal is
interrupted “the switches opened by the receivers no longer connect said
modules in the circuit (1) which indicates that before the signal was
interrupted, the switches connected the solar modules to the circuit. /d.
(citing Ex. 1005, 6:1-10).

Having reviewed Petitioner’s undisputed evidence and argument
regarding claim 1, we find that Petitioner has demonstrated sufficiently that
Moine discloses all of the limitations of claim 1. Thus, we are persuaded
Pctitioner has established a reasonable likelihood of prevailing on its
anticipation challenge with respectto claim 1.

b) Claim 12

Petitioner’s contentions as to anticipation of claim 12 rely on
substantially the same disclosures of Moine as discussed above for claim 1.
See Pet. 2224 (citing Ex. 1005; Ex. 1002 99 70—74). Pctitioner contends
Moine’s transmitter and receiver “verify communication with a central
controller remote from the solar module” by transmitting an alternating
signal according to a settiming and detecting the absence or presence of a

signal. Id. at 23 (citing Ex.1005, 7:1-4; Ex. 10029 72).

14
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Claim 12 further recites that the watchdog device is configured to
“shutdown the solar module from the power bus if communication with the
central controller cannot be verified for a time period longer thana
predetermined number of allowed skips.” Ex. 1001, 12:17-20. Petitioner
contends Moine discloses this limitation because its transmitter and receiver
communicate as described above, and Moine further discloses that when the
receiver detects the absence of the alternating signal, it causesthe switch to
open and disconnect the photovoltaic power module, thus powering down
the circuit. /d. at 24 (citing Ex. 1005, 6:1-5; Ex. 10029y 73-74).

Having reviewed Petitioner’s undisputed evidence and argument
regarding claim 12, we find that Petitioner has demonstrated sufficiently that
Moine discloses all of the limitations of claim 12. Thus, we are persuaded
Petitioner has established a reasonable likelihood of prevailing on its
anticipation challenge with respect to claim 12.

¢) Dependent Claims 6, 7, 13

Claims 6, 7, and 13 depend directly or indirectly from claims 1
and 12. Petitioner directs us to portions of Moine that Petitioner asserts
disclose the additional limitations of these claims. Pet.21-22, 24.

After reviewing the undisputed evidence and arguments in the
Petition, we are persuaded Petitioner has established a reasonable likelihood
of prevailing on its anticipation challenge with respect to these dependent
claims.

3. Conclusion

For the foregoing reasons, we determine Petitioner has demonstrated a
reasonable likelihood of prevailing with respect to its argument that Moine

anticipates claims 1, 6,7, 12, and 13.

15
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E.  Alleged Obviousness over Moine and Kronberg

Petitioner contends the combination of Moine and Kronberg renders
obvious claims 1, 6, 7, 12, and 13. Pet. 24-36.

1. Kronberg (Ex. 1006)

Kronbergis titled ““Smart’ Watchdog Safety Switch,” and relates to
“a method and apparatus for monitoring the output signal of process control
equipment and for shutting down process equipment in the event of control
equipment failure” through the usage of a “‘smart’ watchdog safety switch.”
Ex. 1006, code (54), 2:5-9, 30.

Figure 1 of Kronberg, reproduced below, shows the circuitry of
process equipment including a “smart” watchdog safety switch. Id. at2:50-

51.
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Figure 1 depicts components that make up the circuit corresponding to the
process equipment. Id. at3:4-12. The signal to be monitored is introduced
at input 10. Id. at3:13. A filtered output of mput filter 16 enters event

16
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detector section 18 where valid transitions in the signal are identified and
marked by a series of short “event” pulses. Id. at3:23-26. Intiming
block 20, a train of timing pulses is continuously generated having a
frequency determined by the position of selector switch 22. Id. at 3:27-29.
The timing pulses pass to gating circuit 24, which normally allows free
passage to multistage binary counter 26 incremented by each timing pulse.
Id. at 3:29-32. If no further event pulses arrive before a specified number of
timing pulses, counter 26 is incremented and the output of counter 26
changes state from a logic “0” to alogic “1.” /d. at 3:38—43. When
logic “1” appears, gating circuit 24 blocks timing and event pulses from
reaching counter 26, so that the count is frozen and the output of counter 26
remains at logic “1” until manually reset by reset switch 32. Id. at3:47-51.
Through the described interactions, prompt shutdown of critical load
elements 36 is implemented whenever valid transitions fail to arrive at mput
10 within the period set by timing block 20 and counter 26. Id. at 4:5-9.

2. Analysis

Petitioner contends Moine discloses the limitations of claim 1, and to
the extent there is a dispute that Moine discloses the “watchdog unit”
limitation, a person of ordinary skill in the art “could use the watchdog as
taught by Kronbergto implement at least part of the receiver (5) taught by
Moine.” Pet. 25-26 (citing Ex. 1002 §{] 76—85). Petitioner contends a
person of ordinary skill would have been motivated to do so because the
watchdog taught by Kronberg was a well-known technique for detecting
malfunctions at the time of the invention, and would have been one of a
finite number of solutions for detecting the absence of a periodic signal as
taught by Moine. Id. at 26 (citing Ex. 1002 § 79-80; Ex. 1006, 1:53-55;
Ex. 1013, 1269). Petitioner further contends both Moine and Kronberg are

17
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concerned with automatic shutdown as a safety feature or in the event of
failure, and that a person of ordinary skill looking to implement such a
safety feature would look to similar electronic safety devices in similar fields
that utilize electronic safety mechanisms for electronically controlled
equipment. /d. at27 (citing Ex. 1002 ] 81). Petitioner further contends a
person of ordinary skill in the art would have had a reasonable expectation
of success using Kronberg’s watchdog timer to implement Moine’s receiver,
because Kronberg’s watchdog detects the absence of a periodic signal and
“is able to shutdown a system in a mere fraction of a second.” Pet. 28
(citing Ex. 1006, 3:38—42,4:9-12; Ex. 1002 | 83-85).

Petitioner further contends Moine discloses “a local controller” as
recited in claim 1, and to the extent there is a dispute that Moine alone
discloses the “local controller” limitation, it would have been obvious to a
person of ordinary skill in the art to use Kronberg’s watchdog apparatus to
implement Moine’s receiver, in order to determine when communication had
been interrupted for a specified number of skips. Pet. 29-32 (citing
Ex. 1002 99 86-92). Petitioner further contends it would have been obvious
to a person of ordinary skill in the art té use Kronberg’s watchdog apparatus
to implement Moine’s switch to disconnect the photovoltaic power module
from the circuit. /d. at 32-33 (citing Ex. 1002 ] 93-94).

As to claims 12 and 13, Petitioner relies on substantially the same
disclosures of Moine and Kronbergin support of its obviousness contention
as to claim 1, and argues that it would have been obvious to a person of
ordinary skill in the art to use Kronberg’s watchdog apparatus to implement
Moine’s receiver and switch, for the reasons discussed above for claim 1.

Id. at 34-36. As to the additional limitations of dependent claims 6 and 7,
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Petitioner relies on the same disclosures of Moine as discussed above for its
anticipation challenge. See id. at 33—34 (citing Ex. 1002 § 96-97).

After reviewing Petitioner’s undisputed evidence and arguments
regarding claims 1, 6, 7, 12, and 13, we find that Petitioner has demonstrated
sufficiently that the combination of Moine and Kronberg would have
rendered those claims obvious. Further, as discussed above, we find that the
record at this stage of the proceeding sufficiently supports Petitioner’s
anticipation challenge based on Moine. A disclosure that anticipates under
§ 102 also renders the claim invalid under § 103, for “anticipation is the
epitome of obviousness.” Realtime Data, LLCv. Iancu, 912 F.3d 1368,
1373 (Fed. Cir. 2019) (citing Connell v. Sears, Roebuck & Co.,722F.2d
1542, 1548 (Fed. Cir. 1983) (internal citations omitted)).” Accordingly,
based on Petitioner’s showing of anticipation of claims 1, 6, 7, 12, and 13 by
Moine, we find that the record at this stage of the proceeding also
sufficiently supports Petitioner’s obviousness contention.

3. Conclusion

For the foregoing reasons, we determine Petitioner has demonstrated a
reasonable likelihood of prevailing with respect to its argument that the
combination of Moine and Kronbergrenders obvious claims 1, 6, 7, 12, and
13.

F. Alleged Anticipation by Adest
Petitioner contends Adest *055 anticipates claims 1 and 5. Pet. 37-52.
As discussed above, we determine Petitioner has met its burden of

showing a reasonable likelihood of prevailing in showing that claims 1, 6, 7,

7 The record at this stage ol the proceeding does not reflect any evidence of
objective indicia of nonobviousness.
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12, and 13 are anticipated by Moine and rendered obvious over Moine and
Kronberg, Because thereis a reasonable likelihood that Petitioner would
prevail on those challenges of claims 1, 6,7, 12, and 13, we institute an inter
partes review as to all challenges raised in the Petition. See Patent Trial and
Appeal Board Consolidated Trial Practice Guide 64 (Nov. 2019),
http://www.uspto.gov/TrialPracticeGuideConsolidated (“The Board will not
institute on fewer than all claims or all challenges in a petition.”); see also

SAS Inst., Inc. 138 S. Ct. at 1359-60.

HI. CONCLUSION

Based on the arguments and evidence in the Petition, we determine
that Petitioner has established a reasonable likelihood of prevailing in
showing that at least one claim of the >321 patent is unpatentable.
Accordingly, we institute an inter partes review on all the challenged claims
and all ofthe grounds presented in the Petition. See PGS Geophysical ASv.
Iancu, 891 F.3d 1354, 1360 (Fed. Cir. 2018) (interpreting the statute to
require “a simple yes-or-no institution choice respecting a petition,
embracing all challenges included in the petition™). At this stage of the
proceeding, we have not made a final determination as to the patentability of
the challenged claims. Our final decision will be based on the record as
fully developed during trial.
IV. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that an infer partes review of all challenged claims of
the *321 patent is instituted with respectto all grounds set forth in the

Petition; and
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FURTHER ORDERED that pursuantto 35 U.S.C. § 314(a), inter

partes review of the *321 patent is hereby instituted commencing on the
entry date of this Decision, and pursuantto 35 U.S.C. §314(c) and
37 C.F.R. § 42.4, notice is hereby given of the institution of a trial.
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FORPETITIONER:

Philip Marsh

Michael Nguyen

ARNOLD & PORTERKAYE SCHOLER LLP
philip.marsh@arnoldporter.com

michael. nguyen@arnoldporter.com

FORPATENT OWNER:

Heath J. Briggs

Leif Olson

GREENBERG TRAURIGLLP
briggsh@gtlaw.com
olsonl@gtlaw.com
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Trials@uspto.gov Paper 8
571-272-7822 Date: May 3, 2021

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

ALTENERGY POWER SYSTEMS INC.,
Petitioner,

V.

TIGO ENERGY INC,,
Patent Owner.

IPR2021-00540 (Patent 10,256,770 B2)
IPR2021-00541 (Patent 8,933,321 B2)

Before CHRISTOPHER L. CRUMBLEY, JO-ANNE M. KOKOSKI, and
AVELYN M. ROSS, Administrative Patent Judges.

ROSS, Administrative Patent Judge.

DECISION
Dismissal Prior to Institution of Trial
35US.C. §314
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On February 16, 2021 Altenergy Power Systems Inc. filed two
petitions requesting inter partes review of certain claims of U.S. Patent Nos.
10,256,770 and 8,933,321 (collectively “challenged patents”) owned by
Tigo Energy Inc. See IPR2021-00540, Paper 1; IPR2021-00541, Paper 1.
On April 26, 2021, with Board authorization, the parties filed Joint Motions
to Terminate Proceedings in each inter partes review. IPR2021-00540,
Paper 6; IPR2021-00541, Paper 6 (collectively “Motion to Terminate”). The
Motions filed in each inter partes review are substantively identical. Id.
The parties also filed Joint Motions to File the Agreement as Business
Confidential Information Pursuant to 35 U.S.C. § 317. IPR2021-00540,
Paper 7; [IPR2021-00541, Paper 7.

The parties explain that “[t]ermination is appropriate because no
patent owner response or further papers have been filed, oral argument has
not been held, the Board has not decided the merits of the proceeding, and a
final written decision has not been issued.” Motion to Terminate 2. The
parties further assert that they have “resolved their disputes and executed an
agreement which contemplates requesting termination of this proceeding and
dismissing the Parties’ related proceeding regarding the [challenged patents]
in Tigo Energy Inc. v. Altenergy Power Sys. Inc. et al., 5:20-cv-03622 (N.D.
Cal.).” Id; Ex. 1025. According to the parties, “[a] joint stipulation of
dismissal was submitted in [the district court] action” and “[t]here are no
other pending district court actions in which the [challenged patents are]
asserted.” Motion to Terminate 2. The parties represent that they have fully
resolved the issues between them (Ex. 1025, “Settlement Agreement”) and

“[t]here are no other agreements, oral or written, between the parties”
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IPR2020-01297 (Patent 8,168,147 B2)

(Motion to Terminate 3). Accordingly, the parties jointly request that we
terminate this proceeding. /d. at 4.

Our “regulations expressly provide the Board with broad authority to
dismiss a petition where appropriate.” Facebook, Inc. v. EveryMD.com,
IPR2018-00050, Paper 19 at 4 (PTAB Oct. 9, 2018); see 37 C.F.R.

§ 42.71(a) (“The Board . . . may grant, deny, or dismiss any petition or
motion.”). Under these circumstances, we determine that it is appropriate to
dismiss the Petition and terminate the proceeding. After reviewing the
Settlement Agreement, we further find that it contains confidential business
information regarding the terms of the settlement and that good cause exists
to grant the Motion to File and treat the Settlement Agreement as business
confidential information to be kept separate from the patent files. See

35 U.S.C. § 317(b); 37 C.F.R. § 42.74(c).

This Order does not constitute a final written decision pursuant to
35 U.S.C. § 318(a).

ORDER

In view of the foregoing, it is,

ORDERED that the Parties’ Joint Motion to Terminate Proceedings
(Paper 6) in each case is granted;

FURTHER ORDERED that the Petition in each case is dismissed, and
IPR2021-00540 and IPR2021-00541 are terminated;

FURTHER ORDERED that the Joint Motion to File the Agreement as
Business Confidential (Paper 7) in each case is granted,

FURTHER ORDERED that the Settlement Agreement (Ex. 1025)
shall be kept separate from the files of U.S. Patent Nos. 10,256,770 and
8,933,321.
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For PETITIONER:

Philip Marsh
Michael Nguyen
Arnold & Porter Kaye Scholer LLP

Philip.marsh@arnoldporter.com
Michael.nguyen@arnoldporter.com

For PATENT OWNER:

Heath J. Briggs (Reg. No. 54,919)
John P. Ward (Reg. No. 40,216)
Leif Olson (Reg. No. 79,428)
Greenberg Traurig, LLP

BriggsH@gtlaw.com
wardj@gtlaw.com
olsonl@gtlaw.com
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE | PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/628,977 01/13/2015 8933321 108144-202701/US (TGY027) 6958
64494 7590 12/23/2014

GREENBERG TRAURIG, LLP (SV)

c/o: Greenberg Traurig LLLP - Chicago Office
77 West Wacker Drive, Suite 3100
Intellectual Property Department

Chicago, IL. 60601

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 676 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Ron HADAR, Cupertino, CA;
Shmuel ARDITI, Los Gatos, CA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Doc code: IDS PTO/SB/08a (01-10)

T . - . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12628977
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name

Attorney Docket Number 108144-202701 (TGY027)

U.S.PATENTS | Remove |
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
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1ange(s) app ied Figures Appear
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'L',%;ﬁ,/ 1 7807919 ©9948-10-05 Powell et al.
25/2014
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS |Remove|
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
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Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button.l Add |
FOREIGN PATENT DOCUMENTS |Remove|

Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date Dpp Passages or Relevant
ocument .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation informaticn please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS |Remove|
, . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

Examiner| Cite . . . '

o (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commlssmner for Patents
P.O.Box 1
Alexandria, Virginia 22313-1450

or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

64494 ave its own certificate of mailing or transmission.
G REENBE RG TRAURI G ’ LLP (SV) Certificate of Mailing or Transmission
i - i i I hereby certify that this Fee(s) Transmittal is being deposited with the United
c/o Greenberg Traurlg LLP Chlcago Offlce S(tiz(lites P(ZiStal Sﬂf;rvwe vlvnh sufficient postageggr first l():lass mallbln an anelopie
i i addressed to the Mail Stop ISSUE FEE address above, or being facsimile
77 WeSt WaCker Drlve’ SUIte 3100 transmitted to the USPTO (571) 273-2885, on the date indicated below.
Intellectual Property Department - -
. Meng Sui (Depositor's name)
Chicago, IL 60601 , :
/Meng Sui/ (Signature)
December 11, 2014 (Date)
| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/628,977 12/01/2009 Ron Hadar 108144-202701/US (TGY027) 6958
TITLE OF INVENTION:
| APPLN. TYPE | SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional ~ SMALL $480 $0 $0 $480 12/16/2014
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1 Greenberg Traurig LLP
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . . . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
TIGO ENERGY, INC. LOS GATOS, CALIFORNIA

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number sozess (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. . Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

/Meng Sui/ Dae D€CEMber 11,2014

Authorized Signature

Meng Sui Registration No. 62,633

Typed or printed name

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel
in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspection or an issued patent.

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application Serial No. 12/628,977 Docket No. 108144-202701/US (TGY027)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Ron Hadar et al. Examiner: Matthew Martin
Serial No.:  12/628,977 Group Art Unit: 1728
Filed: December 1, 2009 Confirmation: 6958
Title: Systems and Methods for an Enhanced Watchdog in Solar Module Installations
Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Applicant respectfully provides the following comments on the Statement of Reasons for
Allowance provided in the Notice of Allowability mailed Sep 16, 2014.

Applicant assumes that the claims are to be interpreted based on the features recited in
the claims and that the Statement of Reasons for Allowance is to be taken in light of the exact
limitations recited in the claims. The claims should not be interpreted to include the features that

are not explicitly recited in the claims.

Respectfully submitted,

Date: December 11, 2014 /Lehua Wang/
Lehua Wang
Reg. No. 48,023

GREENBERG TRAURIG, LLP
CUSTOMER NUMBER 95352
Phone: (650) 328-8500
Fax: (650) 328-8508

V 347480026v1 -1 --
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Electronic Patent Application Fee Transmittal

Application Number:

12628977

Filing Date:

01-Dec-2009

Title of Invention:

Systems and Methods for an Enhanced Watchdog in Solar Module

Installations

First Named Inventor/Applicant Name:

Ron HADAR

Filer:

John Patrick Ward/Meng Sui

Attorney Docket Number:

108144-202701/US (TGY027)

Filed as Small Entity

Filing Fees for Utility under 35 USC111(a)

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 2501 1 480 480
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 480
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Electronic Acknowledgement Receipt

EFSID: 20931205
Application Number: 12628977
International Application Number:
Confirmation Number: 6958

Title of Invention:

Systems and Methods for an Enhanced Watchdog in Solar Module
Installations

First Named Inventor/Applicant Name:

Ron HADAR

Customer Number:

64494

Filer:

John Patrick Ward/Meng Sui

Filer Authorized By:

John Patrick Ward

Attorney Docket Number:

108144-202701/US (TGY027)

Receipt Date: 11-DEC-2014
Filing Date: 01-DEC-2009
Time Stamp: 17:37:45

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $480

RAM confirmation Number 4562

Deposit Account 502638

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Ehrisie r1y Aelditigrg! Fees required under 37 CF.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document L. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
76720
1 Issue Fee Payment (PTO-85B) 108144-202701_lssueFee.pdf no 2
05f0c9627fe7523326a89b01a64babcbed
Warnings:
Information:
108144-202701_CommentsonS 75527
2 Miscellaneous Incoming Letter tatementofReasonsforAllowan no 1
e.pdf a66b9117ee401f229ec4c00cde39b9409a8
Tcecl
Warnings:
Information:
30591
3 Fee Worksheet (SB06) fee-info.pdf no 2
feBa3c76e2268a80e5a6178%4463acde2bfal
27aa
Warnings:
Information:
Total Files Size (in bytes); 182838

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

64494 7590 09/16/2014 | EXAMINER |
GREENBERG TRAURIG, LLP (SV) MARTIN, MATTHEW T
c/o: Greenberg Traurig LLP - Chicago Office
77 West Wacker Drive, Suite 3100 | ART UNIT PAPER NUMBER |
Intellectual Property Department 1758

Chicago, IL. 60601
DATE MAILED: 09/16/2014

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/628,977 12/01/2009 Ron HADAR 108144-202701/US 6958
TITLE OF INVENTION: Systems and Methods for an Enhanced Watchdog in Solar Module Installations (TGY027)
APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 12/16/2014

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commlssmner for Patents

P.O.Box 1

Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ppropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
1cated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

64494 7590 09/16/2014
GREENBERG TRAURIG, LLP (SV)
c/o: Greenberg Traurig LLP - Chicago Office
77 West Wacker Drive, Suite 3100
Intellectual Property Department

Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositor's name)

Chicago, II. 60601 (Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/628,977 12/01/2009 Ron HADAR 108144-202701/US 6958

TITLE OF INVENTION: Systems and Methods for an Enhanced Watchdog in Solar Module Installations (TGY027)

| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 12/16/2014

| EXAMINER | ART UNIT CLASS-SUBCLASS |

MARTIN, MATTHEW T 1758 136-244000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

| Chan%e of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

[ "Eee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
1

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a 2

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE

(B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

[ Issue Fee
[ Publication Fee (No small entity discount permitted)
[ Advance Order - # of Copies

[ A check is enclosed.
| Payment by credit card. Form PTO-2038 is attached.

(1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
| Applicant certifying micro entity status. See 37 CFR 1.29

| Applicant asserting small entity status. See 37 CFR 1.27

| Applicant changing to regular undiscounted fee status.

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.

NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Date

Typed or printed name

Registration No.
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Page 38 of 295
PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 2 of 3

OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
12/628,977 12/01/2009 Ron HADAR 108144-202701/US 6958
(TGYQ27)
64494 7590 09/16/2014 | EXAMINER |
GREENBERG TRAURIG, LLP (SV) MARTIN, MATTHEW T
c/o: Greenberg Traurig LLP - Chicago Office
77 West Wacker Drive, Suite 3100 | ART UNIT PAPER NUMBER |
Intellectual Property Department 1758

Chicago, IL. 60601
DATE MAILED: 09/16/2014

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term
adjustment) should follow the process outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and
Budget approval before requesting most types of information from the public. When OMB approves an agency
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the
agency to inform the public about the OMB Control Number’s legal significance in accordance with 5 CFR
1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and
Trademark Office may not be able to process and/or examine your submission, which may result in termination of
proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is required
by the Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's
responsibility to recommend improvements in records management practices and programs, under authority
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive.
Such disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the
record was filed in an application which became abandoned or in which the proceedings were terminated
and which application is referenced by either a published application, an application open to public
inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

Exhibi?lil(f%c(‘ﬁglleg‘tf’}gency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
12/628,977 HADAR ET AL.
: IH i i AlA (First Inventor to
Notice of Allowability I'\EA’X‘T"T“SE\VN MARTIN f%g"“ File) Status
No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to the RCE filed 10/12/2011.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the restriction
requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
hitp:/www.usplo.gov/patents/init_events/pph/index.isp or send an inquiry to PPHisedback@usplo.gov .

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)[J Al b)[J Some *c)[] None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Cettified copies of the priority documents have been received in Application No.
3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [0 Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

2. X Information Disclosure Statements (PTO/SB/08), 6. [X] Examiner's Statement of Reasons for Allowance
Paper No./Mail Date See Continuation Sheet

3. [ Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material
4. [ Interview Summary (PTO-413),
Paper No./Mail Date .

/MATTHEW MARTIN/
Primary Examiner, Art Unit 1758

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140905

Exhibit 1016 (Pt. 1 of 2)
Page 41 of 295




Continuation Sheet (PTOL-37) Application No. 12/628,977

Continuation of Attachment(s) 2. Information Disclosure Statements (PTO/SB/08), Paper No./Mail Date: 10/12/2011, 1/18/2012, 4/2/2012.
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Application/Control Number: 12/628,977 Page 2
Art Unit: 1758

DETAILED ACTION
1. The present application is being examined under the pre-AlA first to invent
provisions.
Status of Claims
2. Claims 1-20 are pending and are allowed.
Allowable Subject Matter
3. The following is an examiner’s statement of reasons for allowance:

The prior art does not teach or suggest the features amended into the present
independent claims. Notably, the structure requiring a central controller, local controller
and the monitoring of a predetermined number of skips is not taught or suggested by
the prior art in combination with the other claimed features. As such, claims 1-20 are
allowed.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MATTHEW MARTIN whose telephone number is
(571)270-7871. The examiner can normally be reached on 8:30 to 5:00 EST Monday

through Friday.
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Application/Control Number: 12/628,977 Page 3
Art Unit: 1758

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jennifer Michener can be reached on (571)272-1424. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/MATTHEW MARTIN/
Primary Examiner, Art Unit 1758
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Heceiptdate: 10/12/2011 12628977 - GAlbd 6058

T . - . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12628977
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name Matthew Martin

Attorney Docket Number 108144-202701/US (TGY027)

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
o e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document )
Figures Appear
1 20090182532 2009-07-16 Stoeber et al.
2 20100326809 2010-12-30 Lang et al.
3 20110172842 2011-07-14 Makhota et al.
4 20110218687 2011-09-08 Hadar

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date pp Passages or Relevant
Document .
Figures Appear

EFs wep 2.1.170xhibit I8¢ Pt BREERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M./
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Receipt date: 10/12/2011 Application Number 12628977 12628977 - GAU: 1758
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar
Art Unit 1728

Examiner Name Matthew Martin

Attorney Docket Number 108144-202701/US (TGY027)

1 102005012213 DE 2009-01-15 Sb_SEg'Sberg GmbH & I
2 [102005018173 DE 2009-05-14 | Swiontek et al. ]
3 [100725755 KR 2007-06-08 | Tenkorea Co. Ltd ]
4 |100912892 KR 2009-08-20 | Seoul Marine Co. Ltd ]
5  |200402282 KR 2005-11-28 | S-Energy Co. Ltd ]

If you wish to add additional Foreign Patent Document citaticn information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

International Patent Application No. PCT/US2010/046274, Interational Search Report and Written Opinion, April 22, D
2011.

If you wish to add additional non-patent literature document citation information please click the Add button  Add
EXAMINER SIGNATURE
Examiner Signature IMatthew Martin/ Date Considered 09/05/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if nhot in conformance and not considered. Include cepy of this form with hext communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.

EFs wep 2.1.170xhibit I8¢ Pt BREERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /M.M./
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Receipt date: 10/12/2011 Application Number 12628977 12628977 - GAU: 1758
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar
Art Unit 1728

Examiner Name Matthew Martin

Attorney Docket Number 108144-202701/US (TGY027)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /Lehua Wang/ Date (YYYY-MM-DD) 2011-10-12
Name/Print Lehua Wang Registration Number 48023

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 10/12/2011 12628877 - GAU: 1758
Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the informaticon solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicatich or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatich shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclesed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under autherity of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became ahandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulation.

Exhibit If6 Pt BEEERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /MM./

EFS Web 2.1.17Page 48 of 295



Hegeiptdate: 04/02/2012 12628977 - Ghlsbod 6558

T . - . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12628977
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Docket Number 108144-202701/US (TGY027)

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
o e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document )
Figures Appear
1 20080147335 2008-06-19 Adest et al.
2 20080164766 2008-07-10 Adest et al.
3 20090066357 2009-03-12 Fomage
4 20090179662 2009-07-16 Moulton et al.
5 20090207543 2009-08-10 Boniface et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
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Receipt date: 04/02/2012 Application Number 12628977 12628977 - GAU: 1758
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Docket Number 108144-202701/US (TGY027)

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code? | Code4| Date PP Passages or Relevant
Document ;
Figures Appear
1 [

If you wish to add additional Foreign Patent Document citaticn information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

International Patent Application No. PCT/US2011/033658, International Search Report and Written Opinion, Janaury D
13, 2012.

If you wish to add additional non-patent literature document citation information please click the Add button  Add
EXAMINER SIGNATURE

Examiner Signature Matthew Martin/ Date Considered

09/05/2014
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if nhot in conformance and not considered. Include cepy of this form with hext communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 04/02/2012 Application Number 12628977 12628977 - GAU: 1758
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Docket Number 108144-202701/US (TGY027)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {John P. Ward/ Date (YYYY-MM-DD) 2012-04-02
Name/Print John P. Ward Registration Number 40216

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 04/02/2012 12628877 - GAU: 1758
Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the informaticon solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicatich or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatich shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclesed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under autherity of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became ahandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulation.
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Hegeiptdate: 01/18/2012 12628977 - Ghlsbod 6558

T . - . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12628977
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Docket Number 108144-202701/US (TGY027)

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)l(gm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1 7884278 2011-02-08 Powell et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Cocde’| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Fareign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2? j Code4| Date pp Passages or Relevant
Document .
Figures Appear
1 []

If you wish to add additional Foreign Patent Document citation informaticn please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), T3
publisher, city and/or country where published.

Examiner| Cite
Initials* | No
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Receipt date: 01/18/2012 Application Number 12628977 12628977 - GAU: 1758
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Docket Number 108144-202701/US (TGY027)

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature Matthew Martin/ Date Considered 09/05/2014

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 60%. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
English language translation is attached.
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Receipt date: 01/18/2012 Application Number 12628977 12628977 - GAU: 1758
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Docket Number 108144-202701/US (TGY027)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {John P. Ward/ Date (YYYY-MM-DD) 2012-01-18
Name/Print John P. Ward Registration Number 40216

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a henefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S5.C. 122 and 37 CFR
1.14. This cellecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 01/18/2012 12628877 - GAU: 1758
Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the informaticon solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the applicatich or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a

request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatich shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclesed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under autherity of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became ahandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law cr regulation.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
WWW.Uspto.gov

CONFIRMATION NO. 6958

SERIAL NUMBER
12/628,977
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DATE
12/01/2009
RULE
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136

GROUP ART UNIT
1758

ATTORNEY DOCKET
NO
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Doc code: IDS PTO/SB/08a (01-10)

Lo . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERGE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 12628977
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Dacket Number 108144-202701/US (TGY027)

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
1
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Fublication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 20080147335 2008-06-19 Adest et al.
2 20080164766 2008-07-10 Adest et al.
3 20090066357 2009-03-12 Fomage
4 20090179662 2009-07-16 Moulton et al.
5 20090207543 2009-08-10 Boniface et al.

If you wish to add additional U.S. Published Application citation information please click the Add button. Add

FOREIGN PATENT DOCUMENTS Remove
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Application Number 12628977
Filing Date 2009-12-01

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Ron Hadar

Art Unit 1728

Examiner Name MARTIN, MATTHEW T

Attorney Dacket Number 108144-202701/US (TGY027)

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2 j Code4| Date PP Passages or Relevant
Document ;
Figures Appear
1 L]

If you wish to add additional Foreign Patent Document citaticn information please click the Add button ~ Add

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s)}, TS
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

International Patent Application No. PCT/US2011/033658, International Search Report and Written Opinion, Janaury |:|
13, 2012.

If you wish to add additional non-patent literature document citation information please click the Add button  Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 602. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.
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Application Number 12628977

Filing Date 2009-12-01

INFORMATION DISCLOSURE

First Named Inventor | Ron Hadar

STATEMENT BY APPLICANT

L. Art Unit 1728
( Not for submission under 37 CFR 1.99)

Examiner Name MARTIN, MATTHEW T

Attorney Dacket Number 108144-202701/US (TGY027)

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature fJohn P. Ward/ Date (YYYY-MM-DD) 2012-04-02

Name/Print John P. Ward Registration Number 40216

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44) ]

REL I n

EPR ) LS
cn ‘.;u ‘\/;.4

07097

Applicant's or agent's file reference

108144204001

FOR FURTHER
ACTION

see Form PCT/ISA;ZZO
as well as, where applicable, item 5 below.

International application No. International filing date (day/month/vear)

(Earliest) Priority Date (day/month/year)

PCT/US2011/033658

22 APRIL 2011 (22.04.2011)

22 APRIL 2010 (22.04.2010)

Applicant

TIGO ENERGY, INC. etal

This Intemational search report has been preparcd by this International Searching Authority and is transmitted to the applicant according
to Articie 18, A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.

D Tt is also accompanied by a copy of each prior art document cited in this report.

Basis of the report
a  With regard to the language, the international search was carried out on the basis of :

E the international application in the language in which it was filed

a translation of the intemational application into . which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b D This international search report has been established taking into account the rectification of an obvious mistake
authonzed by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

¢ D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.

2

L—_J Certain claims were found unsearchable (See Box No. 1I)

3 D Unity of invention is lacking (See Box No. 1il)

4 With regard to the title,
the text is approved as submitted by the applicant.
D the text has heen established by this Authority to read as follows:

< Withregard to the abstract,
the text 1s approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may. within one month from the date of mailing of this international search report, submit comments to this Authority.
6. With regard to the drawings,
a the figure of the drawings to be published with the abstract is Figure No. 1
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as sclected by this Authority, because this figure better characterizes the invention.

% h\,z/\gé_ v WS

CTLA

b [:] none of the figure is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (July 2009y
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INTERNATIONAL SEARCH REPORT

[nternational application No.

PCT/US2011/033658

AW CLASSIFICATION OF SUBJECT MATTER

H02J 7/35(2006.01)i, H02J 13/00(2006.01)i, HOIL 31/042(2006.01)i

According to Intcrnational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
11027 7/35. GOIR 31/26. GOSF 5/00; GO6F 15/00; GO1R 31/40; HO2H 3/00; GO1R 19/00; H02J 3/00

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

lectronic data base consulted during the international search (name of data base and, where practicable, search terms used)
¢KOMPASS(KIPO internal) & Keywords: solar array, anomaly, fault, network, communication, switch

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Scee the abstract, figure 1.

5 US 2009-0066357 Al (FORNAGE MARTIN) 12 March 2009 1-5,15-18

A See the abstract. paragraph [0024]; claims 1. 8-9: figures 1-2, 6-7. 6-14,19-20

A US 2008-0164766 Al (ADEST MEIR et al.) 10 July 2008 1-20
See the abstract; claim 1. figure 1.

A US 2008-0147335 Al (ADEST MEIR et al.) 19 June 2008 1-20
See the abstract: claim 1: figures 3-5.

A US 2009-0207543 Al (BONIFACE TONY et al.) 20 August 2009 1-20
See the abstract, claims 1, 10.

A US 2009-0179662 Al (MOULTON THOMAS A. et al.) 16 July 2009 1-20

D Further documents are listed in the continuation of Box C.

& See patent family annex.

v

Special categories of cited documents:

"A"  document defining the general state of the art which is not considered
1o be of particular relevance

"1:* earher application or patent but published on or after the international
Tifing date

“L” document which may throw doubts on priority claim(s) or which is
cited to estabhish the publication date of citation or other
special reason (as specified)

" decument referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later

than the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance, the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents,such combination
being obvious to a person skitled in the art

document member of the same patent family

g

wye

g

Date of the actual completion of the international search

12 JANUARY 2012 (12.01.2012)

Date of mailing of the international search report

13 JANUARY 2012 (13.01.2012)

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro,
Seo-gu, Dacejeon 302-701, Republic of Korea

Facsimile No. 82-42-472-7140

Authorized officer

WEE Jac Woo

Telephone No.  82-42-481-8540

Form PCT/ASA/210 (second sheet) (July 2009y
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INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/US2011/033658
Patent document Publication Patent family Publication
cited m search report date member(s) date
US 2009-0066357 At 12.03.2009 EP 2034323 A2 11.03.2009
JP 2009-065164 A 26.03.2009
US 2008-0164766 A1 10.07.2008 CN 101636847 A 27.01.2010
CN 101636847 B 04.05.2011
CN 101933209 A 29.12.2010
CN 101953060 A 19.01.2011
EP 2089913 A2 19.08.2009
EP 2092625 A2 26.08.2009
EP 2092631 A2 26.08.2009
EP 2135348 A2 23.12.2009
EP 2225778 A1 08.09.2010
EP 2232663 A1 29.09.2010
EP 2232690 A1 29.09.2010
EP 2374190 A1l 12.10.2011
JP 2010-512139 A 15.04.2010
JP 2010-521720 A 24.06.2010
JP 2011-507465 A 03.03.2011
US 2008-0143188 Al 19.06.2008
US 2008-0150366 Al 26.06.2008
US 2009-0140715 A1 04.06.2009
US 2009-0141522 A1 04.06.2009
US 2009-0145480 A1 11.06.2009
US 2009-0146667 Al 11.06.2009
US 2009-0146671 Al 11.06.2009
US 2009-0147554 At 11.06.2009
US 2009-0206666 A1l 20.08.2009
US 2011-0084553 Al 14.04.2011
US 2011-0121652 A1l 26.05.2011
US 2011-0125431 A1 26.05.2011
US 2011-0140536 A1l 16.06.2011
US 7900361 B2 08.03.2011
US 8004117 B2 23.08.2011
US 8013472 B2 06.09.2011
US 8049523 B2 01.11.20114
WO 2008-125915 A2 23.10.2008
WO 2008-125915 A3 23.10.2008
W0 2008-132551 A2 06.11.2008
WO 2008-132551 A3 06.11.2008
W0 2008-132553 A2 06.11.2008
WO 2008-132553 A3 06.11.2008
WO 2008-142480 A2 27.11.2008
WO 2008-142480 A3 27.11.2008
WO 2008-142480 A4 27.11.2008
WO 2009-007782 A2 15.01.2009
WO 2009-007782 A3 15.01.2009
W0 2009-007782 A4 15.01.2009
W0 2008-072075 A2 11.06.2009
WO 2009-072075 A3 11.06.2009

I'orm PCT/ISA/210 (patent family annex) (fuly 2009)
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INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/US2011/033658

Patent document Publication Patent family Publication

cited in search report date member(s) date
WO 2009-072076 A2 11.06.2009
WO 2009-072076 A3 11.06.2009
WO 2009-072077 A1 11.06.2009
WO 2009-073867 A1 11.06.2009
W0 2009-073868 A1 11.06.2009
W0 2010-065043 A1 10.06.2010

US 2008-0147335 Al 19.06.2008 None

US 2009-0207543 A1l 20.08.2009 None

US 2009-0179662 Al 16.07.2009 None

torm PCT/ASA/210 (patent family annex) (July 2009)
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PCT/US2011/033658
PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To

TICHANE DAVID M PCT

GREENBERG TRAURIG, LLP 2450 COLORADO WRITTEN OPINION OF THE
AVENUE SUITE 400E SANTA MONICA CA 90404 USA INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

{day/montiiyear) 13 JANUARY 2012 (13.01.2012)

Applicant’s or agent's file reference FOR FURTHER ACTION

108144204001 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date(day/month/year)
PCT/US2011/033658 22 APRIL 2011 (22.04.2011) 22 APRIL 2010 (22.04.2010)

International Patent Classification (IPC) or both national classification and IPC

HU2J 7/35(2006.01)i, H02J 13/00(2006.01)i, HO1L 31/042(2006.01)i

Applicant

TIGO ENERGY, INC. et al

I This opinion contains indications relating to the following items:

Box No. | Basis of the opinion
Box No. Il Priority
Box No. lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

BoxNo V  Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI Certain docutnents cited

Box No. VIl Certain defects in the international application

OO0 JOOOX

Box No. VIII Certain observations on the international application

2 FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
ather than this one to be the IPEA and the chosen IPEA has notified the Intemational Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

11 this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Fonm PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For turther options, see Form PCT/ISA/220.

Name and mailing address of the ISA/KR Date of completion of this opinion | Authorized officer
Korean Intellectual Property Office

Gavernment Complex-Dacjeon, 189
Cheongsa-ro, Seo-gu, Daejeon 302-
701, Republic of Korea j
Facsimile No. 82-42-472-7140 Telephone No 82-42-481-8540 ™ -

12 JANUARY 2012 (12.01.2012) | WEE Jae Woo

Form PCT/ISA/237 (cover sheet) (July 2011)
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International application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/033658

Box No. I Basis of this opinion

I With regard to the language, this opinion has been established on the basis of :
the international application in the language in which it was filed

D a translation of the international application into . which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2 D ‘I'his opinion has been established taking into account the rectification of an obvious mistake authorized by or notified

1o this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of’

a. a sequence listing filed or furnished

D on paper

D in electronic form

b time of filing or furnishing
contained in the international application as filed.
D filed together with the international application in electronic form.
D furnished subsequently to this Authority for the purposes of search.

4 [:] In addition. in the casc that more than onc version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additioant copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

S Additional commeats:

Form PCT/ISA/237 (Box No. 1)( July 2011)
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WRITTEN OPINION OF THE International application No

INTERNATIONAL SEARCHING AUTHORITY PCT/US2011/033658

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

1

Statement
Novelty (N) Claims  6-14,19-20 YES
Claims 1-5,15-18 NO
Inventive step (IS) Claims 6-14,19-20 ‘ YES
Claims ~ 13.15-18 NO
Industrial applicability IA)  Claims  1-20 YES
Claims NONE NO

L

Crtations and explanations :

Reference is made to the following document:

DI: US 2009-0066357 A1 (FORNAGE MARTIN) 12 March 2009

D2: US 2008-0164766 A1 (ADEST MEIR et al.) 10 July 2008

D3 US 2008-0147335 A1 (ADEST MEIR et al.} 19 June 2008

D4: US 2009-0207543 A1 (BONIFACE TONY et al.) 20 August 2009
D5: US 2009-0179662 A1 (MOULTON THOMAS A. et al.) 16 July 2009

I. Novelty and Inventive step
I.1. Claims 1-14
I.1.1. Independent claim 1

D1, which is considered to be the closest prior art to the subject matter of claim 1, discloses a
CPU(200), micro inverters(102), an array monitoring device(114), solar panel sub arrays(108) (See
figures 1-2). As all of the features of claim | are disclosed in DI, claim 1 is anticipated by DI.
Therefore, claim | lacks novelty under PCT Article 33(2).

1.1.2. Dependent claims 2-5

The additional features of claims 2-3 dependent on claim | are identical to the feature of the
impairment detection module generating an alert message upon determining that the impairment
exists in DI (See claim 8), Therefore, claims 2-3 lack novelty under PCT Article 33(2).

The additional features of claim 4 dependent on claim | are identical to the feature of the
impairment detection module automatically correcting the impairment upon determining that the
impairment exists in D1 (See claim 9), Therefore, claim 4 lacks novelty under PCT Article 33(2).

The additional features of claim 5 dependent on claim 1 are identical to the feature of power
production data which may be obtained by a local device coupled to the solar array and transmitted
to the array monitoring device via a communications network, such as the Internet in D1 (See
paragraph [0024]). Therefore, claim § lacks novelty under PCT Article 33(2).

(Continued on the Supplemental box.)

Form PCT/ISA/237 (Box No. V) (July 2011,
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Continuation of

Box No. V
1.1.3. Dependent claims 614

The subject matter of claim 6 differs from these prior art document in that claim 6 includes a
watchdog unit to monitor a communication in a solar array between the master management unit
(MMU) and a respective local management unit (LMU),

And it is not obvious to a person skilled in the art by the documents, taken alone or in
combination. Therefore, claim 6 meets the requirements of PCT Article 33(2) and (3) with
respect to novelty and inventive step.

Claims 7-8 are dependant on claim 6 and therefore meet the requirements of PCT Article 33(2) and
(3).

The subject matter of claim 9 differs from these prior art document in that claim 9 includes a
watchdog unit coupled between a solar module and a power bus, the power bus configured to
connect a plurality of solar modules to an inverter, the watchdog unit having.

And it is not obvious to a person skilled in the art by the documents, taken alone or in
combination. Therefore, claim 9 meets the requirements of PCT Article 33(2) and (3) with
respect to novelty and inventive step.

Claims 10-14 are dependant on claim 9 and therefore meet the requirements of PCT Article 33(2)
and (3).

1.2. Claims 15-18

Claims 15-18 are the same as claims 1-5 in the aspect of technical concept. Therefore, claims 15—
18 lack novelty under PCT Article 33(2).

1.3. Claims 19-20

The subject matter of claim 19 differs from these prior art document in that claim 19 includes
the process for polling, via the computing device, the central controller to determine if the loss of
signal is transient,

And it is not obvious to a person skilled in the art by the documents, taken alone or in
combination. Therefore, claim 19 meets the requirements of PCT Article 33(2) and (3) with
respect to novelty and inventive step.

Claim 20 is dependant on claim 19 and therefore meets the requirements of PCT Article 33(2) and
(3).

2. Industrial Applicability

Claims 1-20 are considered to be industrially applicable under PCT Article 33(4).
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Application Serial No. 12/628,977 Docket No. 108144-202701/US (TGY027)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Ron Hadar et al. Examiner: Matthew Martin
Serial No.:  12/628,977 Group Art Unit: 1728
Filed: December 1, 2009 Confirmation: 6958
Title: Systems and Methods for an Enhanced Watchdog in Solar Module Installations
Mail Stop RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO FINAL OFFICE ACTION

Sir/Madam:

In response to the Final Office Action mailed July 12, 2011, please kindly enter the
following amendments and consider the following remarks/arguments in support of a request for

continued examination;

Amendments to the Claims are reflected in the list of claims that begins on page 2 of

this paper;

Remarks/Arguments begin on page 6 of this paper.
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CLAIMS

1. (Currently Amended) A system comprising:

a watchdog unit coupled between a solar module and a power bus, the power bus
configured to connect a plurality of solar modules to an inverter, the watchdog
unit having:

a local controller configured to monitor a communication from a central controller
remote from the solar module and determine whether the communication

[[is]] has been interrupted_for a time period longer than a predetermined

number of allowed skips; and

at least one switch configured to disconnect the solar module from the power bus

[[when]] in response to a determination by the location controller that the

communication from the central controller has been [[is]] interrupted_for a

time period longer than the predetermined number of allowed skips;

wherein the watchdog unit is configured to connect the solar module to the power bus

when the communication is not interrupted.

2. (Previously Presented) The system of claim 1, further comprising a junction box housing
the watchdog unit, the junction box to provide connectivity between the solar module and

the power bus.

3. (Previously Presented) The system of claim 2, wherein the local controller is configured

to control a duty cycle of the switch to control an output voltage from the junction box.

4. (Previously Presented) The system of claim 3, wherein the local controller is configured

to operate using power from the solar module.

5. (Previously Presented) The system of claim 1, further comprising a bypass circuit
configured to enable current in the power bus to bypass the solar module when the switch

disconnects the solar module from the power bus.

D
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10.

11.

12.

(Previously Presented) The system of claim 1, wherein the watchdog unit is configured to
determine irregularity in periodicity of the communication to determine whether the

communication is interrupted.

(Original) The system of claim 1, wherein the communication is interrupted when a

threshold of irregularity is surpassed.

(Original) The system of claim 1, wherein the communication is interrupted when the

central controller fails to send a communication.

(Previously Presented) The system of claim 1, further comprising
the solar module; and
a junction box coupled with the solar module to provide connectivity to the power bus,

wherein the watchdog unit resides in the junction box.

(Original) The system of claim 1, further configured to disconnect the solar module from

the power bus when the watchdog unit receives a shutdown signal.

(Original) The system of claim 1, wherein the watchdog unit wirelessly communicates

with the central controller.

(Currently Amended) A system comprising:

a watchdog device coupled between a solar module and a power bus, the power bus
configured to connect a plurality of solar modules to an inverter, the watchdog
device configured to:
verify communication with a central controller remote from the solar module; and
shutdown the solar module from the power bus if communication with the central

controller cannot be verified for a time period longer than a predetermined

number of allowed skips.

-3
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13. (Original) The system of claim 12, wherein to shutdown the solar module entails

disconnecting the solar module from the power bus.

14. (Original) The system of claim 12, wherein to verify communication:
a challenge is sent to the central controller; and

a response to the challenge is received.

15. (Original) The system of claim 12, wherein to verify communication, a communication is

received within a set time from when a last communication was received.

16. (Original) The system of claim 12, further configured to shutdown the solar module if a

shutdown signal is received.

17. (Original) The system of claim 12, further configured to wait for a restart signal.

18. (Original) The system of claim 12, further configured to draw energy from a backup

energy source when a primary energy source is not available.

19. (Currently Amended) A computer-implemented method comprising:
monitoring, via a computing device, a signal from a central controller remote from the
computing device;
determining, via the computing device, if the signal has been lost more than a

predetermined number of times;

disconnecting, via the computing device, one or more solar modules from a power bus if

the signal has been lost more than the predetermined number of times, the power

bus configured to connect a plurality of solar modules to an inverter;
waiting, via the computing device, for a restart signal; and
connecting, via the computing device, the one or more solar modules to the power bus

when the restart signal is received.

4
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20. (Original) The method of claim 19, further comprising:
enabling, via the computing device, a bypass circuit when the one or more solar modules
are disconnected from the power bus, so that current continues to flow in the

power bus.

-5
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REMARKS

The foregoing amendment and the following arguments are provided generally to impart

precision to the claims, by more particularly pointing out the invention, rather than to avoid prior art.

Rejections under 35 U.S.C. $§103(a)

Claims 1-13 and 16-18 were rejected under 35 U.S.C. §103(a) over U.S. Pat. App. Pub.
No. 2008/0142071 (Dorn) in view of Wiles (“Photovoltaic Power Systems and the national
Electrical Code: Suggested Practices,” Sandia, 1999), and further in view of U.S. Pat. App. Pub.
No. 2010/0057267 (Liu). The rejection is respectfully traversed.

Applicant respectfully submits that the cited references, as a whole, do not include the
feature of “at least one switch configured to disconnect the solar module from the power bus in

response to a determination by the location controller that the communication from the central

controller has been interrupted for a time period longer than the predetermined number of

allowed skips™ recited in claim 1. The combination of the cited references, as applied by the
Examiner in Office Action mailed July 12, 2011, includes “the PV system must respond to
voltage interrupts for safety purposes” (page 4, lines 18-19, Office Action of July 12, 2011),

which does not meet the requirement of “the communication from the central controller has been

interrupted for a time period longer than the predetermined number of allowed skips.”

Thus, at least for this reason, claim 1 and its dependent claims are patentable.

Similarly, claim 12 recites “shutdown the solar module from the power bus if

communication with the central controller cannot be verified for a time period longer than a

predetermined number of allowed skips,” which features is not in the cited references. Thus,

claim 12 and its dependent claims are patentable.

Claims 14, 15, 19 and 20 were rejected under 35 U.S.C. §103(a) over Dorn, in view of
Wiles and Liu, and further in view of U.S. Pat. No. 6,101,073 (Takahara). The rejection is
respectfully traversed.

—6 -
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Takahara is not sufficient to cure the deficiency of Dorn, Wiles and Liu in meeting the
requirements of claim 12, from which claims 14 and 15 depend. Thus, claims 14 and 15 are

patentable.

Claim 19 recites “disconnecting, via the computing device, one or more solar modules

from a power bus if the signal has been lost more than the predetermined number of times,”

which feature is not found in the cited references. Thus, claim 19 and its dependent claim 20 are

patentable.

CONCLUSION

It is respectfully submitted that all of the Examiner’s objections have been successfully
traversed and that the application is now in order for allowance. Accordingly, reconsideration of

the application and allowance thereof is courteously solicited.

Respectfully submitted,

Date: October 12, 2011 /Lehua Wang/
Lehua Wang
Reg. No. 48,023

GREENBERG TRAURIG, LLP
CUSTOMER NUMBER 64494

1900 University Avenue, Fifth Floor
East Palo Alto, CA 94303

Phone: (650) 328-8500

Fax: (650) 328-8508
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patentability:
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(54) Title: Switching device for the safe interruption of operation of photovoltaic installations

(57) Main claim:  Switching device for the safe
shutdown of photovoltaic installations on buildings with
a generator field that is connected to an inverter through
DC cables, the switching device having a protective
device which can be activated by a control signal, which
protective device switches the generator field into a safe
working point, which makes it impossible to deliver
energy into the building, the generator field remaining at
the safe working point until it is reactivated by
intervention at the protective device, characterized in
that, the protective device (17) is connected through a
control lead (18) to an activating device placed at a
distance from the protective device, by means of which
the protective device can be actuated.
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Description

[0001] The present invention relates to a
switching device for the safe interruption of the
operation of photovoltaic installations so that
photovoltaic installations are switched to a safe
working point in order to protect people and
prevent property damage in hazardous
situations.

[0002] Photovoltaic elements (Fig. 1) (11) have
a certain current-voltage graph (Fig. 2). The
power output of each element is the product of
the voltage and current of the working point on
the graph at which it is being operated. No
power output occurs in the case of short circuit,
the current I¢ is then stopped and the voltage
becomes zero, or in no-load operation, where
the voltage U, is stopped and the current
becomes zero.

[0003] Switching devices for shutting down
photovoltaic installations are usually located in
the vicinity of the inverter and are not reachable
in hazardous situations or the location of their
installation is unknown to rescue personnel.

[0004] Even after successful shutdown, leads
located in the building continue to conduct
hazardous DC voltages which endanger people
through current or arcing and can cause further
property damage.

[0005] From DE 40 41 672 A1, a device is
known for the monitoring of a DC circuit of a
photovoltaic installation on buildings which
includes a solar generator which is connected
through DC cables to an inverter. A printed
circuit board of a protective circuit, preferably
enclosed in a weather-proof housing, is installed
in the immediate vicinity of the output terminals
of the solar generator. The protective circuit
short circuits the solar generator when a
problem is recognized in the lead segments of
the DC cables monitored by the protective
device. For this purpose, an increased voltage
drop caused by the problem is recognized in
each of the two DC cables and subsequently
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interrupted by the protective device. Such lead
problem can, for example, be caused by loose
terminals or a cable break, resulting in the
formation of an arc and thereby an
accompanying fire hazard. The monitoring
device is therefore placed in the immediate
vicinity of the solar generator so that practically
the entire DC cable is within the lead segment
monitored. In order to be sure of recognizing this
lead problem with the monitoring device, there
are two monitoring leads connected in parallel in
addition to the actual current cables and these
monitoring leads are connected at the inverter to
the current carrying cables in a conducting
manner. The protective circuit recognizes a too-
large voltage drop between the current cable
and the appropriate monitoring lead in case of a
cable problem and interrupts the flow of current
through the DC cables by immediately short
circuiting the connecting terminals of the solar
generator with the aid of a relay so that no more
energy can be delivered to the building. The
reactivation of the solar generator after a cable
problem is carried out using a manually
operated reset by means of the switch situated
directly on the protective circuit.

[0006] Based on this background art, it is the
object of the invention to create a switching
device for the safe shutdown of photovoltaic
installations which makes possible an immediate
shutdown of the photovoltaic installation in
hazardous situations regardless of whether or
not a cable problem is present.

[0007] This object is achieved, based on a
monitoring device according to DE 40 41 672
A1, by connecting the protective circuit or
protective device by way of a control lead to an
activating device which is placed at a distance
from the protective device, through which the
protective device can be actuated.

[0008] After activating the switching device in
accordance with the invention, the generator
field is switched to short circuit or no-load and
the energy transmission into the building is
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interrupted, as a result of which no further
hazard originates from it.

[0009] Rescue personnel can actuate the
protective device remotely using key switches or
other devices; persons in the building can do
that using emergency switches. The actuation
can also be done using existing warning
systems such as fire, water or gas alarm
installations.

[0010] The reactivation after correction of the
cause of the hazard can be done automatically
or manually.

[0011] The invention serves to protect personnel
in buildings with photovoltaic installation(s) in
hazardous situations such as fire, flood, gas
leaks and other unusual events. Photovoltaic
installations (Fig. 1) (10) consist of multiple
photovoltaic elements (Fig. 1) (11), which are
connected together in varying numbers into
strings (Fig. 1) (12). Multiple strings can be
operated in parallel in a generator field (Fig. 1)
(13). The DC produced by one or more strings is
transmitted by means of DC cables (Fig. 1) (14)
to an inverter (Fig. 1) (15) and, if needed, can
be interrupted with an open switch (Fig. 1) (16)
or an appropriate plug connector. The inverter
modulates the electrical energy generated by
the generator field into a sine-wave AC voltage,
in order to provide isolated networks, or into a
sine-wave power in order to feed into the public
power grid. In hazardous situations, the
photovoltaic installation involves substantial
risks for people located in the building and for
rescue personnel.

[0012] The usually high DC voltages can, in the
case of firefighting efforts or damaged DC
cables, lead to serious power injuries or form
non-self-extinguishing arcs which can injure
personnel or cause fires. The invention includes
a protective device (Fig. 1) (17) which switches
the generator field upon demand, using a control
lead (Fig. 1) (18), into a low power working
point, so that no further hazard originates from it.

Exemplary embodiment (Eig. 3)
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[0013] The capacitor C is charged through the
resistor R from the voltage of the solar
generator. The zener diode V1 limits the voltage
across C to the value of its zener voltage. If the
switch S closes, then the thyristor V2 fires and
takes over the current from the solar generator
DC+ and DC-. The output terminals DC+ out
and DC- out remain free of current and voltage
until the generator current becomes zero after
sunset. If S remains closed, the thyristor V2
relights again at first daylight and the installation
remains in short circuit. If S is opened, the solar
installation can resume its operation.

Patent Claims

1. A switching device for the safe shutdown
of photovoltaic installations on buildings having
a generator field which is connected to an
inverter by means of DC cables, the switching
device having a protective device which can be
activated by a control signal which protection
device switches the generator field to a safe
working point, which no longer makes possible
to deliver energy into the building, the generator
field remaining at the safe working point until it is
reactivated by an intervention on the protective
device, characterized in that, the protective
device (17) is connected through a control lead
(18) to an activating unit, which is situated at a
distance from the protective device, through
which the protective device can be actuated.

2. The switching device according to Claim
1, characterized in that the activating device is a
switch which can be manually actuated, namely
an emergency switch or a key switch.

3. The switching device according to Claim
1, characterized in that the activating device is
an automatically activating sensor, namely a
smoke, water or gas sensor.

4. The switching device according to one
of the Claims 1 through 3, characterized in that
the activating device is placed outside the
building with the photovoltaic installation.
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5. The switching device according to one
of the Claims 1 through 3, characterized in that
the activating device is situated inside the
building with the photovoltaic installation.

6. The switching device according to one
of the Claims 1 through 5, characterized in that
the protective device (17) is installed in the
immediate vicinity of the generator field (13),
inside or outside the building.

7. The switching device according to one
of the Claims 1 through 6, characterized in that
the protective device is designed in such a
manner that it short circuits the generator field.

8. The switching device according to one
of the Claims 1 through 6, characterized in that
the protective device is designed in such a
manner that it switches the generator field to the
working point of no-load.

9. The switching device according to one
of the Claims 1 through 8, characterized in that
the generator field (13) can be reactivated with
the control signal without intervention at the
protective device (17) by means of the control
lead (18).

10. The switching device according to one
of the Claims 1 through 8, characterized in that
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the generator field (13) can be reactivated
through a direct intervention at the protective
device (17).

11. The switching device according to one
of the Claims 1 through 8, characterized in that
the generator field (13) can be reactivated with
the control signal without intervention at the
protective device (17) through an additional
control lead.

12. The switching device according to one
of the Claims 1 through 8, characterized in that
the reactivation of the generator field takes place
automatically after a predetermined or
adjustable time.

13. The switching device according to one
of the Claims 1 through 8, characterized in that
the reactivation of the generator field takes place
automatically after the occurrence of an event.

14. The switching device according to one
of the Claims 1 through 8, characterized in that
the reactivation of the generator field takes place
only by means of replacement of the protective
device (17) or of a part of the protective device
(17).

Three pages of drawings follow.
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Attached drawings
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(54) Bezeichnung: Schalteinrichtung zur sicheren Betriebsunterbrechung von Photovoltaikanlagen

(57) Hauptanspruch: Schalteinrichtung zur sicheren Ab-
schaltung von Photovoltaikanlagen an Gebauden mit ei-
nem Generatorfeld, das mittels Gleichstromkabeln mit ei-
nem Wechselrichter verbunden ist, wobei die Schalteinrich-
tung eine durch ein Steuersignal ausldsbare Schutzeinrich-
tung aufweist, die das Generatorfeld in einen sicheren Ar-
beitspunkt schaltet, der keine weitere Energieabgabe in
das Gebaude mehr ermdglicht, wobei das Generatorfeld
solange im sicheren Arbeitspunkt verbleibt, bis es durch
Eingriff an der Schutzeinrichtung wieder aktiviert wird, da- " S
durch gekennzeichnet, dass die Schutzeinrichtung (17)

liber eine Steuerleitung (18) mit einer entfernt von der
Schutzeinrichtung angeordneten Ausléseeinrichtung ver-

bunden ist, Giber die die Schutzeinrichtung aktivierbar ist.
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Beschreibung

[0001] Die vorliegende Erfindung betrifft eine
Schalteinrichtung zur sicheren Betriebsunterbre-
chung von Photovoltaikanlagen, so dass Photovolta-
ikanlagen zum Schutz von Menschen und zur Ver-
meidung von Sachschaden in gefdhrlichen Situatio-
nen in einen sicheren Arbeitspunkt geschaltet wer-
den.

[0002] Photovoltaikelemente (Eig. i) (11) weisen
eine bestimmte Strom-Spannungskennlinie (Eig. 2)
auf. Die Leistungsabgabe jedes Elementes ist das
Produkt aus Spannung und Strom des Arbeitspunk-
tes auf der Kennlinie in dem es betrieben wird. Keine
Leistungsabgabe erfolgt im Kurzschlussfall, es stellt
sich dann der Strom |, ein und die Spannung wird zu
Null, oder im Leerlauf, wo sich die Spannung U, ein-
stellt und der Strom zu Null wird.

[0003] Schalteinrichtungen zum Abschalten von
Photovoltaikanlagen befinden sich meist in Ndhe des
Wechselrichters und sind in Gefahrensituationen
nicht erreichbar oder der Ort ihrer Anbringung ist den
Rettungskraften unbekannt.

[0004] Auch nach erfolgreicher Abschaltung fiihren
im Gebaude befindliche Leitungen weiterhin gefahrli-
che Gleichspannungen, die Personen durch Strom
oder Lichtbégen gefahrden und weitere Sachscha-
den verursachen kénnen.

[0005] Aus der DE 40 41 672 A1 ist eine Einrichtung
zur Uberwachung eines Gleichstromkreises einer
Photovoltaikanlage an Gebauden bekannt, die einen
Solargenerator der mittels Gleichstromkabeln mit ei-
nem Wechselrichter verbunden ist, umfasst. Eine
vorzugsweise in einem witterungsfesten Gehause
untergebrachte Platine einer Schutzschaltung ist in
unmittelbarer Nahe der Ausgangsanschllsse des
Solargenerators angebracht. Die Schutzschaltung
schlieft den Solargenerator kurz, wenn eine Lei-
tungsstérung in den von der Schutzeinrichtung Uber-
wachten Leitungsabschnitten der Gleichstromkabel
erkannt wird. Zu diesem Zweck wird ein stdérungsbe-
dingt erhéhter Spannungsabfall in jeder der beiden
Gleichstromkabel erkannt und von der Schutzeinrich-
tung anschliefend unterbrochen. Eine solche Lei-
tungsstoérung kann beispielsweise durch lockere
Klemmen oder einen Kabelbruch hervorgerufen wer-
den, wodurch es dann zur Entstehung eines Lichtbo-
gens und damit einhergehender Brandgefahr kommt.
Die Uberwachungseinrichtung wird deshalb in unmit-
telbarer Nahe des Solargenerators angeordnet, da-
mit nahezu das gesamte Gleichstromkabel innerhalb
der Uiberwachten Leitungsstrecke liegt. Um diese Lei-
tungsstérung mit der Uberwachungseinrichtung si-
cher zu erkennen, sind zu den eigentlichen Stromka-
beln jeweils zwei Uberwachungsleitungen parallel
geschaltet und am Wechselrichter leitend mit den

Exhibit 1016 (Pt. 1 of 2)
Page 109 of 295

217

stromfihrenden Kabeln verbunden. Die Schutzschal-
tung erkennt einen zu grofien Spannungsabfall zwi-
schen dem jeweiligen Stromkabel und der zugeord-
neten Uberwachungsleitung im Falle einer Leitungs-
stérung und unterbricht den Stromfluss durch die
Gleichstromkabel, indem mit Hilfe eines Relais die
Anschlussklemmen des Solargenerators unmittelbar
kurzgeschlossen werden, so dass keine weitere En-
ergieabgabe in das Gebaude mehr moglich ist. Die
Reaktivierung des Solargenerators nach einer Lei-
tungsstdrung erfolgt tGber eine handbetatigte Rick-
setzung mittels des Schalters direkt an der Schutz-
schaltung.

[0006] Ausgehend von diesem Stand der Technik
liegt der Erfindung die Aufgabe zu Grunde, eine
Schalteinrichtung zur sicheren Abschaltung von Pho-
tovoltaikanlagen zu schaffen, die unabhangig davon,
ob bereits eine Leitungsstdrung vorliegt oder nicht, in
geféhrlichen Situationen eine umgehende Abschal-
tung der Photovoltaikanlage ermdglicht.

[0007] Diese Aufgabe wird ausgehend von einer
Uberwachungseinrichtung nach der DE 40 41 672 A1
dadurch gelést, dass die Schutzschaltung bzw.
Schutzeinrichtung Uber eine Steuerleitung mit einer
entfernt von der Schutzeinrichtung angeordneten
Ausldseeinrichtung verbunden ist, Uber die die
Schutzeinrichtung aktivierbar ist.

[0008] Nach Auslosung der erfindungsgemalen
Schalteinrichtung wird das Generatorfeld in den
Kurzschluss oder Leerlauf geschaltet und die Ener-
gielbertragung in das Gebaude unterbrochen, wo-
durch keine weitere Gefahr mehr von ihm ausgeht.

[0009] Rettungskréfte kdnnen die Schutzeinrich-
tung aus der Ferne Uber Schllsselschalter oder an-
dere Einrichtungen aktivieren, Personen im Gebaude
kénnen dies Uber Notschalter. Die Aktivierung kann
auch Ober vorhandene Warnsysteme wie Brand-,
Wasser- oder Gasalarmanlagen erfolgen.

[0010] Die Reaktivierung nach Beseitigung der Ge-
fahrenursache kann automatisch oder manuell erfol-
gen.

[0011] Die Erfindung dient zum Personenschutz in
Gebauden mit Photovoltaikanlage(n) in Gefahrensi-
tuationen wie Feuer, Hochwasser, Gaslecks und an-
deren aulRergewdhnlichen Ereignissen. Photovoltaik-
anlagen (Fig, 1) (10) bestehen aus mehreren Photo-
voltaikelementen (Fig. 1) (11), die in unterschiedli-
cher Anzahl zu Strings (Eig. 1) (12) verschaltet wer-
den. Mehrere Strings kénnen in einem Generatorfeld
(Fig. 1) (13) parallel betrieben werden. Der von ei-
nem oder mehreren Strings produzierte Gleichstrom
wird mittels Gleichstromkabel (Eig. 1) (14) zu einem
Wechselrichter (Eig. 1) (15) Gbertragen und kann im
Bedarfsfall mit einem Freischalter (Fig. 1) (16) oder



DE 10 2005 018 173 B4 2009.05.14

einem geeigneten Steckverbinder unterbrochen wer-
den. Der Wechselrichter moduliert die vom Genera-
torfeld erzeugte elektrische Energie zur Versorgung
von Inselnetzen in eine sinusformige Wechselspan-
nung oder zur Einspeisung in das &ffentliche Strom-
netz in einen sinusférmigen Strom. In Gefahrensitua-
tionen birgt die Photovoltaikanlage erhebliche Risi-
ken fir im Gebaude befindliche Personen und Ret-
tungskrafte.

[0012] Die meist hohen Gleichspannungen kénnen
bei Loscheinsétzen oder beschadigten Gleichspan-
nungsleitungen zu erheblichen Stromverletzungen
fuhren oder nicht selbstverldschende Lichtbégen bil-
den, die Perscnen verletzen oder Brandherde erzeu-
gen kdnnen. Die Erfindung umfasst eine Schutzein-
richtung (Eig..3) (17), die das Generatorfeld auf An-
forderung Uber eine Steuerleitung (Eig. 1) (18) in ei-
nen energiearmen Arbeitspunkt schaltet, so dass kei-
ne weitere Gefahr von ihm ausgeht.

Ausfiihrungsbeispiel (Eig, 3)

[0013] Der Kondensator C wird (ber den Wider-
stand R aus der Spannung des Solargenerators auf-
geladen. Die Zenerdiode V1 begrenzt die Spannung
Uber C auf den Wert ihrer Zenerspannung. Schlief3t
der Schalter S wird der Thyristor V2 geziindet und
Ubernimmt den Strom aus dem Solargenerator DC+
und DC-. Die Ausgangsklemmen DC + out und DC -
out bleiben strom- und spannungsfrei bis der Gene-
ratorstrom nach Einbruch der Dunkelheit zu Null wird.
Bleibt S geschlossen wird der Thyristor V2 beim ers-
ten Tageslicht wieder geziindet und die Anlage ver-
bleibt im Kurzschluss. Wird S geéffnet, kann die So-
laranlage ihren Betrieb wieder aufnehmen.

Patentanspriiche

1. Schalteinrichtung zur sicheren Abschaltung
von Photovoltaikanlagen an Gebauden mit einem
Generatorfeld, das mittels Gleichstromkabeln mit ei-
nem Wechselrichter verbunden ist, wobei die Schalt-
einrichtung eine durch ein Steuersignal auslosbare
Schutzeinrichtung aufweist, die das Generatorfeld in
einen sicheren Arbeitspunkt schaltet, der keine wei-
tere Energieabgabe in das Gebaude mehr ermég-
licht, wobei das Generatorfeld solange im sicheren
Arbeitspunkt verbleibt, bis es durch Eingriff an der
Schutzeinrichtung wieder aktiviert wird, dadurch ge-
kennzeichnet, dass die Schutzeinrichtung (17) tber
eine Steuerleitung (18) mit einer entfernt von der
Schutzeinrichtung angeordneten Ausldseeinrichtung
verbunden ist, Uber die die Schutzeinrichtung akti-
vierbar ist.

2. Schalteinrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass die Ausldseeinrichtung ein
manuell auslosbarer Schalter, namlich ein Notschal-
ter oder ein SchlUsselschalter ist.
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3. Schalteinrichtung nach Anspruch 1, dadurch
gekennzeichnet, dass die Ausléseeinrichtung ein au-
tomatisch auslésender Sensor, namlich ein Rauch-,
Wasser-, oder Gassensor ist.

4. Schalteinrichtung nach einem der Anspriiche 1
bis 3, dadurch gekennzeichnet, dass die Ausldseein-
richtung aufRerhalb des Gebaudes mit der Photovol-
taikanlage angeordnet ist.

5. Schalteinrichtung nach einem der Anspriiche 1
bis 3, dadurch gekennzeichnet, dass die Ausldseein-
richtung innerhalb des Gebaudes mit der Photovolta-
ikanlage angeordnet ist.

6. Schalteinrichtung nach einem der Anspriiche 1
bis 5, dadurch gekennzeichnet, dass die Schutzein-
richtung (17) in unmittelbarer Nahe des Generatorfel-
des (13) innerhalb oder auflerhalb des Gebaudes an-
gebracht ist.

7. Schalteinrichtung nach einem der Anspriiche 1
bis 6, dadurch gekennzeichnet, dass die Schutzein-
richtung derart ausgestaltet ist, dass sie das Genera-
torfeld kurzschlief3t.

8. Schalteinrichtung nach einem der Anspriiche 1
bis 6, dadurch gekennzeichnet, dass die Schutzein-
richtung derart ausgestaltet ist, dass sie das Genera-
torfeld in den Arbeitspunkt Leerlauf schaltet.

9. Schalteinrichtung nach einem der Anspriiche 1
bis 8, dadurch gekennzeichnet, dass das Generator-
feld (13) ohne Eingriff in die Schutzeinrichtung (17)
Uber die Steuerleitung (18) mit dem Steuersignal re-
aktivierbar ist.

10. Schalteinrichtung nach einem der Anspriiche
1 bis 8, dadurch gekennzeichnet, dass das Genera-
torfeld (13) durch direkten Eingriff an der Schutzein-
richtung (17) reaktivierbar ist.

11. Schalteinrichtung nach einem der Anspriiche
1 bis 8, dadurch gekennzeichnet, dass das Genera-
torfeld (13) ohne Eingriff in die Schutzeinrichtung (17)
ber eine zusatzliche Steuerleitung mit dem Steuer-
signal reaktivierbar ist.

12. Schalteinrichtung nach einem der Anspriiche
1 bis 8, dadurch gekennzeichnet, dass die Reaktivie-
rung des Generatorfeldes nach einer bestimmten
oder einstellbaren Zeit automatisch erfolgt.

13. Schalteinrichtung nach einem der Anspriiche
1 bis 8, dadurch gekennzeichnet, dass die Reaktivie-
rung des Generatorfeldes nach Eintritt eines Ereig-
nisses automatisch erfolgt.

14. Schalteinrichtung nach einem der Anspriiche
1 bis 8, dadurch gekennzeichnet, dass die Reaktivie-
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rung des Generatorfeldes nur durch Austausch der
Schutzeinrichtung (17) oder eines Teils der Schutz-
einrichtung (17) erfolgt.

Es folgen 3 Blatt Zeichnungen

417
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Anhdngende Zeichnungen
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KR 20-0402282 Y1

Applicant: S-Energy Co., Ltd.

Pub. Date: November 28, 2005

ABSTRACT*

The present invention relates to a photovoltaic array, monitoring devices, to pursue a goal of the
solar side, a plurality of input currents and inverting the output currents of each measurement /
monitoring by comparing the power generation, while the inverter is connected in parallel is
different from the structure of the transformer to supply power generation is low on the DC side,
the two inverters and transformers to get up and to prevent a loss in power generation

Keywords: photovoltaic solar cells, modules, power generation, an array

*Online machine translation provided by Applied Language Solutions. No representations are made regarding the
accuracy of the translation.
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PCT/US2010/046274

PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's os agent's file reference FOR FURTHER see Form PCT/ISA/220

108144202701 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2010/046274 23 AUGUST 2010 (23.08.2010) 03 SEPTEMBER 2009 (03.09.2009)

Applicant

TIGO ENERGY, INC. et al

I'his International search report has been prepared by this International Searching Authority and is transmitted to the applicant according
to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 3 sheets.

D 1t 15 also accompanicd by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of :

the international application in the language in which it was filed

D a translation of the international application into . which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

¢ D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

(5]

D Certain claims were found unsearchable (Sec Box No. II)
3 D Unity of invention is lacking (Se¢ Box No. III)
4 With regard to the title,

the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as follows:

6394~

1005

5. With regard to the abstract,
the text 1s approved as submitted by the applicant.
D the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant

may. within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. 3

as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.

D as selected by this Authority, because this figure better characterizes the invention.
b D none of the figure is to be published with the abstract.
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According to [nternational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOL 31/042; H02) 7/35: H02J 13/00; HO2J 11/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Ilectronic data base consulted during the international search (name of data base and, where practicable, search terms used)
cKOMPASS(KIPO internal) & Keywords: solar cell, power , switch

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A KR 10-0912892 Bl (SEOUL MARINE CO., LTD.) 20 August 2009 1-20
See abstract and figures 1-3.

A KR 20~0402282 Y1 (S-ENERGY CO., LTD.) 28 November 2005 1-20
See abstract and figure 2.

A KR 10-0725755 B1 (TENKOREA CO., LTD.) 08 June 2007 1-20
See abstract and figure 1.

A LS 2008-0142071 A1l (DORN RANDY et al.) 19 June 2008 1-20
See abstract and paragraph [0017].

Y US 2010-0139734 Al (HADAR RON et al.) 10 June 2010 1-20
See abstract and claims 1-20.

D Further documents are listed in the continuation of Box C. & See patent family annex.
’ Special categories of cited documents: "T* later document published after the international filing date or priority
"A' document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
1o be of particular relevance the principle or theory underlying the invention
‘B carlier application or patent but published on or after the international X" document of particular relevance; the claimed invention cannot be
fiing date considered novel or cannot be considered to involve an inventive
‘1" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"0 document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
‘P document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the intcrnational search Date of mailing of the international search report
22 APRIL 2011 (22.04.2011) 22 APRIL 2011 (22.04.2011)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro. KIM Min Soo
Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8249
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KR 10-0912892 B1 20.08.2009 None

KR 20-0402282 Y1 28.11.2005 None

KR 10-0725755 B1 08.06.2007 None

US 2008-0142071 Al 19.06.2008 None

US 2010-0139734 A1 10.06.2010 None
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Box No. 1l Priority
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opinions of this International Searchin,

1. This opinion contains indications relating to the following items:
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Il Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Lack of unity of invention

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability,
citations and explanations supporting such statement

Box No. V
| BoxNo.VI  Certain documents cited
D Box No. VII  Certain defects

in the international application

VIl Certain observations on the international application

1t a demand for international preliminary examination is tnade, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this docs not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written

g Authority will not be so considered.

If this opwnion is. as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or betore the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.
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Authorized officer

KIM Min Soo
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2010/046274

Box No. 1 Basis of this opinion

I With regard 10 the language, this opinion has been established on the basis of :
the mternational application in the language in which it was filed

D a translation of the international application into . which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2 [:I This opinion has been established taking into account the rectification of an obvious mistake authorized by or notificd
to this Authority under Rule 91 (Rule 43 bis.1(a))

(s}

With regard to anv nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of

a. a sequence listing filed or furnished

D on paper

D m electronic form

b, time of tiling or furnishing
D contained in the international application as filed.
D filed together with the international application in electronic form.
D turnished subsequently to this Authority for the purposes of search.

4 I:] In addition. in the case that more than one version or copy of a scquence listing has been filed or furnished, the required
statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does

not go beyond the application as filed, as appropriate, were furnished.

5 Additional comments;

Form PCT/ASA/237 (Box No. 1)( July 2009)

Exhibit 1016 (Pt. 1 of 2)
Page 152 of 295



International application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2010/046274

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1 Statement

Novelty (N) Claims  1-20 YES
Claims  NONE NO

Inventive step (IS) Claims 1-20 YES
Claims ~ NONE NO

Industrial applicability (1A) ~ Claims  1-20 YES
Claims  NONE NO

2 Citations and explanations :

Reference 1s made to the following documents:

D12 KR 10-0912892 B1 (SEOUL MARINE CO., LTD.) 20 August 2009
20 KR 20-0402282 Y1 (S-ENERGY CO., LTD.) 28 November 2005
I3 KR 10-0725755 Bl (TENKOREA CO., LTD.) 08 June 2007

1.1 Clamms 1-11

D1 is regarded as the closest prior art to the subject matter of claim 1, The subject matter of claim
I differs from that of Dl in that the system in claim 1 includes a watchdog unit configured to
disconnect a solar module from a power bus when a communication is interrupted. This feature of claim
1 is also not shown in any other prior art documents, nor does it fall under the general knowledge of
o persen skilled in the art. Accordingly, the subject matter of claim 1 is not anticipated by the
prior art. nor would it be obvious to a person skilled in the art. Therefore, claim 1 is considered
Lo be novel and to involve an inventive step under PCT Article 33(2)-(3).

Claims 2-11 are directly or indirectly dependent on claim 1 and are therefore also considered to be
novel and to involve an inventive step under PCT Article 33(2)-(3).

1.2 Claims 12-18

D1 is regarded as the closest prior art to the subject matter of claim 12. The subject matter of
¢laim 12 differs from that of Dl in that the system in claim 12 includes a watchdog device configured
to shutdown a solar module if a communication with a central controller cannot be verified. This
feature of claim 12 is also not shown in any other prior art documents, nor does it fall under the
weneral knowledge of a person skilled in the art. Accordingly, the subject matter of claim 12 is not
anticipated by the prior art, nor would it be obvious to a person skilled in the art. Therefore,
claim 12 is considered to be novel and to involve an inventive step under PCT Article 33(2)-(3).

Claims 13-18 are dependent on claim 12 and are therefore also considered to be novel and to involve
an inventive step under PCT Article 33(2)-(3).

1.3 Claims 19-20

D1 is regarded as the closest prior art to the subject matter of claim 19. The subject matter of
claim 19 differs from that of D1 in that the method in claim 19 includes disconnecting one or more
solar modules from a power bus if a signal from a central controller has heen lost. This feature of
claim 19 is also not shown in any other prior art documents. nor does it fall under the general
knowledge of a person skilled in the art. Accordingly, the subject matter of claim 19 is not
anticipated by the prior art, nor would it be obvious to a person skilled in the art. Therefore,
claim 19 is considered to be novel and to involve an inventive step under PCT Article 33(2)-(3).

Claim 20 is dependent on claim 19 and is therefore also considered to be novel and to involve an
inventive step under PCT Article 33(2)-(3).

Continued on Supplemental Box

Form PCT/ISA/237 (Box No. V) (July 2009)
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WRITTEN OPINION OF THE International application No

INTERNATIONAL SEARCHING AUTHORITY PCT/US2010/046274

Box No. VI Certain documents cited

I Certain published documents (Rule 43bis. 1 and 70.10)

Application No Publication date Filing date Priority date (valid claim)
Patent No. (dav/month/vear) (day/month/vear) (day/month/vear)
PX  US12/628977 10/06/2010 1/12/2009 None

Apphcation No. US 12/628,977(publication No. US 2010/139734 A1) does not constitute prior art within the meaning of PCT
Rule 64.3, but appears to disclose all the features of claims 1-20. In case the priority of the present application is not valid,

this document is relevant for assessing novelty and inventive step.

2. Non-wrilten disclosures (Rule 43bis. 1 and 70.9)

Date of written disclosure
Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure
(day/month/year) (day/month/year)

Form PCT/ISA/237 (Box No. VI) (July 2009
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International application No.

PCT/US2010/046274

Supplemental Box

In case the space in any of the preceding hoxes is not sufficient.
Continuation of:

Box Noo ¥

2. Industrial Applicability

Claims 1-20 are considered to be industrially applicable under PCT Article 33(4).

Form PCT/ISA/237 (Supplemental Box) (July 2009)
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{19

Federal Republic of Germany
German Patent and Trademark
Office

LI
DK 10 2005 012 213 B4 2009.01.15

Fatent

{21} Application number, 102005 §122132
{22} Filing date: March 15, 2005
{43} Pub. date: August 3, 2008
{45} Date of patent issue:
Jan. 15, 2009

(581) int CL%: HOZN 6/88 (2006.01)

Within three months after the patent issua in accordance with § 58 of the Patent Law, an objection can be raised
against the patent. The objaction must be submitted in writing giving reasons. Within the objection period, an
objection fee in the amount of 200 Euros must be paid (§ § of the Patent Cost Law in connection with the

attachment to § 2 Para. 1 of the Patent Cost Law).

{86} Intemal priority:
18 2005 003 720.8 28.01.2005

{73} Assignee:
G. Spelsherg GmbH & Co. KG, 58579
Schalksmiihle, DE; Insta Elektre GmbH, 58511
Lidenscheid, BE

{74) Representative:
Michaiski Hitermann & Partner Patent Attorneys,
40221 Disseldorf

{72} Inventor:
Quardt, Dirk, Dipl.-ing, 58838 Iseriohn, DE;
Grosch, Yolker, Dipl-ing., 45548 Sprockhdvel, DE;
Groflen, Thomas, Dipl.-Ing., 38239 Schwerte, DE;
Mundinger, Harald, Dipl-ing., 58848 Herscheld, DE

{56) Publications taken into account in evaluating
pateniability:
DE 10331 780 At
DE 3307 202 At
Horowitz, Paul etal.: The art of electronics. 2.
Edition, Cambridge University Press , 1989, Page
229-232; Data sheet "Voltage Detectors MAX
S461-MA
X 6485 of MAXIM Integrated Products, Canada,
103 Edition;

{54) Tida: Connection circuit

{87} Principal Claim: A conneclion circuit, for elecincally
connacting the solar cells of a solar cell module (1), having
a protective device, which in the case of a shaded solar cell
acts as a cumrentbypass for the shaded sclar cell
characterized in that the connection dircuit has a controlled
slaecvonic circuit arangameant {3) as a profaciive devica.
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f0004) The invention relates to a connection

Description

DE 102005 012213 B4 2008.01.15

areuit, for electrically connecting the solar cells of  damage of the solar call.

a solar cell module.

(6602}

connacting the solar cells of 3 solar cell module are
well known in the art in various emboediments. In healing-up can aiso lead io damaging the shaded
the main, multiple solar cells are connected together
or this purpose, the solar
cells can be connected either in series or in paraliel
in the solar cell module.

in solar celt modules.

f0007) Even if the s¢

pariially shaded solar ce
used, generally bypass-d

f0003}] When the solar cells are connected in parallel o the solar cells.

paraiiel, the total current is the sum of the individual
currents of the solar celis. Here, the solar cells
connecied in parallel should have essentially the
same  physical
connection of solar cells has not become common
practice, also in particular because an individual solar
cell alone, can deliver a current of a few amps, and

the oulput vollage of individual solar cells is typically

oo low o power cleclrical equipment such as
household appliances.

connecled in series. However a problem can arise  dicde.
when the solar cell module is partiaily shaded during

operation, so thal one or 2 majorily of solar cells of the
solar cell module recaive less solar radiation or none
reason for such a reduction of solar
radiation can for example be in the dirtving of the
solar celis and/or shadows from ftrees, building
fixtures or the buildings themseiv

at all. The

{3005) Contrary to the solar cell moduie being
shaded evenly over its entire surface, which only  from a num

electricaily connec
rmodule are g

leads fo an overall diminished power output, partial

shading leads o the ol

However, i

owing problerm: a common
current flows through the series-connecled solar
cells of the solar cell m
solar cell with iis respective voltage contribuies to the
overall wollage of the solar cell module. if one solar
cell becomes shaded, it no longer produces a
voltage, and virlually becomes a diode blocking t
direction of the current flow in the solar cell moduie.
his means thal the entire solar cell module

means of a plug conne

can no fonger defiver current, impairing the oversi

funclion of the ¢

olar cell module.

[0008] Furthermore, it is also the case that there is
a voltage across the shaded solar cell, which is
dependent on the position of the shaded solar cell

in the
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series circuil. If the vollage across the shaded solar
cell is greater than its blocking vollage, a treakdown
will result in the solar cell leading to permanent

dar cell is not damaged by a
circuits  for  elechrically  breakdown, a large amount of power is dissipated in
the shaded solar cell, thus heating it up.

solar cell as well as the solar cells adjacent o il

0008} To avold the problem assodiated with

Is, protective devices are
des connecied in ant-
in ihis way the shaded
solar cell no lenger contribules o the tolad solar
voitage of the sotar celf moduie, but the current flow is
maintained. The solar call module thus sh
characteristics, so that parailel  reduced operaling voitage, but does not break down
completely. Moreover, power is no longer dissipaled
in the shaded solar cefl, so that damage o the
shiaded solar cell can te avoided.

[0008} in principle, each solar cell of a solar module
could be assigned exaclly one bypass-diode.

cwaver, the usual procedure is that a plurality of
[0004} Therefore when solar cell modules are  solar cells connected in series, ie., a so-called string
assembled from individual solar cells, they are often  of solar cells, is safeguarded by one common bypass-

f80103 Conneclion circuits for electr
the solar celis of a solar cell module, generally thus
have at least one bypass-diode, often a plurality of
bypasa-dicdes. This, however, is associated with
the problem that conneclion circuils used for
ing the solar cells of a solar cell
Iy heated by the power dissi
dicdes, which is disadvantageous
er of standpoints.

cally connecting

0011} An electrical connection and junction box
having a housing for connecting leads inserted into
dule, where each individual  the housing 10 one ancther or 1o electrical
electronic devices provided in the housing, is
known from patent DE 103 31 780 A1, A plug-in
module having electrical and/or electronic devices is
i also provided which is plugged info the housing by
it 50 thai the electrical
andior elecironic devices of the plug-n module

tion,
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are connected 1o leads provided in the housing or
i1

electrical andfor electronic devices. Such an electrical
connection end jumtion box is particularly suiled as
a solar junclion tox, | e, as a8 connecton and
junction box for solar Ceiis of 3 solar cell modute.
The plug-in module is provided with bypass-diodes,
50 that if the bypass-dicdes are defective, they can be
easlly changed without tools by changing the plug-in
module.

f00123 DE 33 07 202 A1 further describes a solar
cell module consisting of indbddual solar celis
arranged in series, at least some of which are
electically connecled in se Bypass-diodes are
connected in paraliel to individual strings of these
solar cells, in order {o restrict the heat output of the
pariiaily shaded solar cells. These bypass-diodes
are inlegraled direclly into the solar cell module, so
that no compiex connection box is required.

[0013] From prior art, other so-called comparalor
circuits are known, for example, 35 separate
componenis. Such comparalor circuits have at least
fwo inputs, spacifically one input for the voltage to be
meniiored and one input for a reference potential
{mass/earth}, as well as one oulpw, by means of
which, depending on whether the monitored voitage
is above or below 3 predelermined threshold, an
outpul signal is activated or inactivated. See for
example the "Vollage Detectors MAX 8481-MAX
466" by MAXIM integrated Products and the
relevant data sheets. Furthermore, such comparator
circuits can obviously also be buill discretely, see the
textbook "The Art of Electronics” by Paul H crowitz

d Winfried Hill, 2nd Edition, 1888, pp. 228-232 for
reference

{06014 The object of the invention, is fo provide a
connection circuit for elecirically connecting the solar
cells of 3 solar cell module, which warms up only
slightly during operation.

{6015} This object is achieved b
of Claim 1.

y the subject matter

0018} Thus it is provided according fo the invention
that, {o avoid the aforementioned problems related

to pariially shaded solar celis, 3 controlied elecironic
circuit arrangement is used as a proteciive device,

so thal the use of bypass-diodes can be reduced or
avoided sliogether. By replacing the bypass-dicdes
with a controlled electronic circuit arrangement,
which is in essence functionally equivalent fo
"%-diodes, a decrease in heating up of the
t arrangement can be achieved, implemented
as foliows.
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{0017 According o a preferred embodiment of the
nvention  provision has been made that the
coniroiled electronic circull arrangement is designed
in such a way that in the case of a shaded solar cell,
it acts as a cwrent lhypass for the shaded solar cell.
This functicnal equivalence to bypass-diodes known
from prior art can be achieved in various different
ways.

f00181 According to 2 preferred further embodiment
of the invention, provision has been made for the
controfled electronic creult arrangement (o have a
control circuit and a switching device confroliable by
the control circull, the swilching device being
connected in parailel o at least one solar cell,
preferably in parallel to a string of solar cedls, and
being at least temporarily aclivaled by the control
circuit if a solar cell to which it is connecled in parailel
becomas shaded, so that a current-bypass for the
shaded solar celt is achieved.

f06019] Suilable swilching devices can alse be
impiemenied in varicus different ways. According o
a preferred further embodiment of the invention,
provision has also been made for the switching
device to have two eleclrical or eleclronic switching
elements connected in series and controlied by the
ocontrot uil. According to a preferred  further
embodiment of the invention, specific provision has
been made that fwo ansistors with  opposite
polarities, preferably MOSFETS, are provided as
switching elemenis. Furthermore, acoording o a
preferred  further embodiment of the invention,
provision has been made for the current produced
by the unshaded solar cells of the solar cell module
fo provide the power for the control circuit, where
according io a preferred further embodiment of the
invention, specific provision has been made io
provide the control circuit with a storage capaciior.

(&

{3020} Furthermore, one problem in the use of
solar cell modules having a pluralily of solar celis
is thal the level of efficiency of the solar cell
riodules as a whole is often unsalisfactory.

{0021} Conseqguently, of the

another  object

invention is {o provide a conneclion circuil for solar
cells of a solar celi module with which greater

efficiency of the solar cell module as a whole can

be achieved

f0022] This object is achieved by a connection
circuit  having a  condrofied  elechronic  drouit
arrangsment for individually controliing or regulating
one individual solar cell or a pluraiity of solar cells of
the sctar cell medule.
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{0023] From this standpoint, provision has therefore
been made for i ally adjusiing the operating
parameters of the individual solar celis of the solar
cell module, o allain maximum overall operational
efficiency. In particular, in this way it is possible to
operate every individual solar cell al ils maximum
operating level, whereas in conventional systems,
the operation of the entire solar cell module has
often been determined by the weakest unit, i.e., the
weakest solar cell. The same is true when a plurality
of solar cell modules are connected together.

{0024] The fact that the connection circuit according
to the invention, having a controlied elecironic circuil
arrangement for individually controfiing or regulating
one individual solar cell or a plurality of sclar cells of
the solar celf module, is also advantageous in that it
is possibie not only 1o adjust the control or regulation

i
to the actual state of the solar cells when the solar
installation begine operafion with the appropriate
solar cells, but it rather becomes possible to
compensaie for the effects of the aging of the
relevant solar cells, so that by using an “inteligent”
circult over the entire lifetime of the solar cells or
solar instaffation, maximum operalional efficiency can
be attained.

[0025] To achieve the last-named object, provision
has been made in addition or alternatively o the
above that bus control is performed by means of
the connection cables of the connection circuit.

0028} In pa provision can be made for
query andfor adjustment of operating parameters of
the solar cells and/or the solar celt modules via the
bus confral. This is helpful, in particular, for achieving
maximum operational efiiciency of the solar celis of
the solar cell module described above, in particular
regarding aging effects. According fo a preferred
furthar embodiment, provision can alsc be made for
the bus control fo  include solar  tracking
astronomical functions. Le, by simply inputting
geographical localion data along with the date and
fime, an optmal orientation of the movabie and
trackable solar cells can be achieved. Thus the solar
cells are ahways at the optimal angle relaiive to the
incident sunlight, resulting in the energy vield being
maxinmized.

f0027% In conclusion, in alt of the aforementioned
embaodiments of connection circuits for the solar
cells of a solar cell module according to a preferred
further embodiment of the invention, provision has
been made {0 use a surge protection element to
protect the connection circult as well as the solar
cells against surges from a nearby
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tightning strike, for example.

f0028] There are a multitude of possibiliies for
configuring  and refining  connection  circuils
according to the invention. For this information,
please see the patent daims subordinate o the
independent palent claims, as well as a detailed
descripiion of a preferred exemplary embodiment of
the invention below. In the drawing, the only figure
shows a schemalic view of a connection circuil
according o a preferred exemplary embodiment of
the invention.

{0028} The Figure shows a solar cell 1, which has
a piurality of strings 2 connected in series, which in
urn also consist of solar cells connected in series,
not shown in the detall. The provision of three
strings 2 for solar celt module 1 is merely exemplary.
Likewise exemplary, the proteciion by means of a

connection  circuit  according to a preferred
exemplary en of the invention is shown

only for a string 2. An approprisie grotection can
naturally be provided for each string.

0030 As indicaled above, the purpose of such a
connection circuit is to ensure the protection of the
shaded siring, by achieving a current bypass for the
shaded siring, so thal on the one hand, solar el
module 1 continues o be operational, and thus
produces a current, and on the olber, damage fo the
shaded string 2 is prevenied. To that end, the
oonnection ciroult has a confrolled electronic cirouit
arrangement 3, which has a confrol circuit 4 and a
swifching device 5. The swilching device 5 consists
of fwo switching elements, specifically two
MOSFETS 8, 7 with opposite polarities, which can
be controlled by the conirct circui 4. Moreover, the
control circuit 4 is provided with a storage capacitor 8,
so that in the case of the shading of string 2 which is
prafecited by the connecion circuil, the following
process is made possible:

When protected sting 2 is shaded, and the rest of
string 2 of solar cell module 1 continues o be
Huminated, a vollage is built up across he lower,
biocking MOSFET 7 due to the parasitic diode of the
upper MOSFET 6. The control circuit 4
designed, that it limits this voliage, by a partial
activation of al least MOSFET 7 1o approximately 20
Vi, s0 that damage to the profected string 2 is avoided.
in this phase, curent fimited storage capaciior 8 is
charged by the voliage across MOSFET 7. As soon
as storage capaciior 8 has been loaded o
approximately 15 V, MOSFEYS 6, 7 are completely
activaied, whereby the adjacent vollage across the
MOSFETYS 8, 7 collapses. The time that elapses
between the initial

15 80
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activation of the blocking voltage and the point that the
voltage collapses is only a few microseconds.

[0031] Bue {o the cument used by the controf cireuit
4, the voltage across the siorage capacitor 8 and the
gates of MOSFET 6, 7, drops gradually. As soorn as
the voitage drops below a certain value, where
coriplete confrol of the MOSKFETS 6, 7 can no longer
be guaranteed, control circuit 4 disconnects at ieast
MOSFET 7. A wvoliage then b up  across
MOSFEY 7, which in tumn, as described ahove, is
limited. The confral phase of MOSFETS 6, 7 lasts
several fens of milliseconds. Because of the very
short voltage-limited blocking phase compared o
the conirol phase, the momentary high performance
osses across MOSFETS 6, 7 durng the blocking
phase, are negligible compared io the controf fosses,
s0 that the overall loss is clearly less than that of a
Schotiky-Diode.

f0032] The control circuit 4 is moreover designed in
such a3 way that in case of Hlumination of string 2
which is protected by the control cireuit, the control
circuit receives no current, so that MOSFETS §, 7
block. Besides the small restraint cuments of
MOSFETS 6, 7, no further losses occur through
controlled electronic circuit arrangement 3, so that
the overail losses are in praclice even lower than
these of Schottky-Dicdes. Furthermore, it is essential
for the connection circuit described here acoording to
a preferred exemplary embodiment of the invention,
that during the voliage-limited blocking phase, the
controlled electronic circull arrangement is supplied
with current from the remaining, ie., unshaded
strings 2, 5o thal no externad power supply is needed.

[0033] The result thus achieved is a connection
cirouit for solar cells of 3 solar cell module, which

can be used just as uncomplicatedly as a
connection  circuit with  bypass-diodes, bul has

significantly lower power losses, with significantly

Patent Claims

1. A connection circuit, for electricaily
connecting the solar cells of a solar cell module {1},
having a protective device, which in the case of 3
shadad solar cell acts as a current-bypass for the
shaded solar cell, characterized in that the
connection circuit has a contralled electronic drouit
arrangement (2) as proleciive device.

2. The connection circuit according fo Claim 1,
characterized in thatl the controlled electronic circuit
arrangemenit {3} has a control circuit {4) and

a switching device (%) conirollable by the control
circuit, the swiiching device {5} being connected in
paraliet to at least one selar celf and being activated
by the conirol circuit (4) al least lemiporarily if the
sotar cell is shaded, so that a current-bypass for the
shaded solar cell is achieved.

3. The connection cirouit according to Claim 2,
characterized in that the switching device (8} has two
electrical or electronic switching elements (8, 7)
connected in series and controlied by the controf
circult (4},

4. The connection circult according to Claim 3,
characterized in that it has two transistors with
opposite polarities, preferably MOSFETS, as
awitching elemenis (8, 7).

5. The connection circuit according to one of the
Claims 2 through 4, characterized in that the current
producad by the unshaded solar cells of the solar
celi module (1) provides the power for the control
circuit (4).

8. The connecion circult according o one of the
Claims 2 through 5, characterized in that a storage
capacitor (8) is provided for the control circuit (4).

connection circuit according 15 one of the
ugh 8, characterized in that the
connaction crcuil has a conirolled electronic
arrangement for individually controlling or

regulating one individual solar cell or a plurality of
solar cells of the solar cell module.

srouit

8. The conneclion circuit according o one of the
Clairns 1 through 7, characterized in that a bus
control is provided by means of the connection
cables of the connaction circuil.

8. The connection circuit according to Claim 8
characterized in that a query and/or adjustment of
operating paramelers occurs via the bus conirol.

100 The connection circuit according to Claim 8
or 9, characterized in that the bus control includes
astronomical funclions, specificaily for solar tracking.

11. The connection circuit according to one of
the Claims 1 through 10, characterized in that a
surge protection element is provided o prolect the
connection circuit as well as the solar celis against
SLUFges.

Yhe nexi page consisis of drawings
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Appended drawings
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Anschiufll von Solarzellen eines Sofarzellenmoduls (1), mit l -

siner Schutzeinrichtung, die im Fall einer abgeschatisten t

Solarzells als Strom-Bypass fiir die abgeschaliete Solar T, 7 3
zefie wirkt, dadurch gekennzeichnet, dafy die Anschiuil- J. J/
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Beschreibung

f0061] Dis Erfindung belrifit sine Anschiuflschal-
tung, zum elekirischen Anschiufd von Solarzelien ei-
nes Solarzelienmoduls.

[0602] Anschiulschaltungen zum elekirischen An-
schlufl von Solarzellen eines Solarzslienmoduls sind
aus der Praxis in vielfdltiger Ausgestaltung gut be-
kannt. Dabsi werden im aligemeinen mehrere Solar-
zellen zu Solarzelienmoedulen Fusammengeschaitel.
Dazu besteht entweder die Mgiichkeit der Reihen-
schaltung oder die Miglichkeit der Parailelschaltung
der Solarzellen im Solarzellenmodul.

[0063] Durch ein Parallelschalten der Solarzellen
addieren sich die einzelnen Strdme der Solarzellen
zu einem Gesamtstrom. Dabei soliten die paraliel ge-
schalteten Solarzelien allerdings im wesentlichen die
gleichen physikalischen Eigenschaften aufweisen, so
dafs sich in der Praxis das Paralieischaiten von Solar-
zellen Kaum durchgesetzt hat, insbesondere auch da
eine sinzelng Solarzells bereits sinen Strom von eini-
gen Ampere lisfern kann und die Ausgangsspannung
einzelper Solarzellen lypischerweise zu gering ist,
um elekirische Gerdte, wie Haushalisgerite, betrei-
ben zu kbénnen.

[0004] Bei der Zusammensteliung von Bolarzellen-
modulen aus einzeinen Solarzelien werden diese da-
her haufig in Reihe geschaltet. Ein Problem kann sich
dabei jedoch dann ergeben, wann ein Solarzellenmo-
dul im Belrieb partiell abgeschattet wird, alsc sine
Solarzelle oder eine Mehrzahl von Solarzellen des
Solarzellenmaoduls weniger oder gar keine Sonnen-
bestrahlung erhalt. Der Grund 1iir eine derartig verrin-
gerte Sonnenbestrahiung kann z. B. in einer Ver-
schimutzung der Sclarzelien und/oder in Schatien-
wirfert von Baumen, Gebaudesinrichtungen oder
Gebauden selbst lisgen.

[0005] Im Gegansatz zu einer Abschaliung des So-
larzellenmoduis gleichmalig {ber seins gesamitse
Flache, die nur zur einer Leislungsverringsrung ins-
gesarmi fihrt, ergibt sich bei einer partiellen Abschat-
tung folgendes Problem: Durch die in Reihe geschal-
teten Solarzellen des Solarzellenmoduis fliefitein ge-
meinsamar Strom, wobel jede einzelne Solarzelie mit
ihrar jeweiligen Spannung zur Gesamtspannung des
Solarzellenmoeduls beitragt. Wird nun eine Solarzelle
abgeschaitet, sc erzeugt diese kaine Spannung
mehr und setzt dem Stromfiuld im Sciarzelienmodul
prakiisch sine Diode in Sperrichtung entgegan. Dies
bedeutet jadoch, dafl das gesamie Sclarzelienmodul
keinan Strom mehr lisfern kann, so dal} die gesamte
Funkiion des Solarzellenmoduls beeintrachtigt ist.

[OBO6] Weiterhin gilt, dall an der abgsschatielen
Solarzeile sine Spannung anliagt, die abhangig ist
von der Position der abgeschatteten Solarzelle in dar
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Reihenschaltung. st diese an der abgeschattetan
Solarzelle anliegende Spannung @réler als inhre
Sperrspannung, so wird es in der Solarzelie zu einem
Durchschiag und damit zu siner dauerhaften Bescha-
digung komman.

S

[B0071 Selbst wenn es zu keiner Beschédigung der
Solarzelle durch einen Durchschiag kommesn solite,
wird in einer abgeschatteten Solarzelle sine grofls
Veriustieistung umgesetzt, so daB sich die abge-
schattete Solarzelle autheizt. Auch eine solche Auf-
heizung kann zu Beschadigungen an der abgeschat-
teten Solarzelie sowie an den ihr benachbarien So-
tarzellen fGhren.

{8808} Um die mit teilweise abgeschatieten Solar-
zaiion verbundene Problematlik zu vermeidan, wer-
den Schuizeinrichiungan verwendet, im allgemsinen
namlich Bypass-Dicden, die antiparallel zu den So-
tarzellen geschaltet werden. Auf diese Weise wird er-
reicht, dafy eing abgaschatiete Solarzelle zwar kei-
nen Anteil mehr zur Gesamispannung des Solarzel-
lenmoduls leistet, der Stromfluf} jedoch trotzdem er-
halten bleibt. Das Sclarzellenmodul zeigt somit ledig-
tich eine verminderie Betriebsspannung, fallt jedoch
nicht vollstandig aus. AuBerdem wird in der abge-
schafteten Solarzelle keine Leistung mehr umge-
setzt, 8o dal eine Baschadigung der abgeschattaten
Solarzelle vermieden werden kann.

{0009} Grundsatzlich kdnnte jeder Solarzalle eines
Solarzellenmoduis genau eine Bypass-Dicde zuge-
ordnet sein. Haufig jedoch wird so vorgegangsn, dafk
eine Mehrzahl hintereinander geschalister Solarzel-
len, also ein soganannter String von Solarzellen, je-
wells durch eine gemeinsame Bypass-Dicde abgesi-
chert wird.

{0010} Anschluflschallungen zum elekirischen An-
schiuld von Solarzelien eines Solarzellenmoduls wei-

sen somit im allgemeinen wenigstens eina By-
pass-Diode, hiufig eine Mehrzahl von Bypass-Dio-

den auf. Damit ist jedoch das Problem verbunden,
daf} die zum eiektrischen Anschiull von Solarzeiien
eines Solarzellenmoduls verwendeten Anschiufd-
schaitungen durch die in den Bypass-Dioden umge-
setzte Leistung stark erwdrmi werden, was unter ver-
schigdenen Aspekisn nachieilig ist.

[0011] Aus der DE 103 31 780 A1 ist eine elektri-
asche Anschlufd- und Verbindungsdosa bekannt, die
ein Geh&use zum Anschliefllen und Verbinden in das
Gehduse eingefihrtar Leitungen mitainander bzw,
mit in dem Gehduse vorgesshenen elekirischen
oder/und slekironischen Einrichtungen auiweist. Fer-
nar ist ein elektrische oderfund elektronische Einrich-
tungen aufweisendes Ansteckmodul vorgesehen,
das mittels einer Steckverbindung an das Gehiuse
angesteckl ist, so dal die elekirischen oderfund elek-
tronischen Einrichiungen des Ansteckmoduls mit den
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in dem Gehause vorgesehenen Leitungen bzw. alek-
trischen odarfund elekironischen Einrichtungen ver-
bunden ist. Eine solche slekirische Anschiufi- und
Verbindungsdose ist inshesondere als Sclardose ge-
eignet, also als Anschiufy- und Verbindungsdose Tr
Solarzellen eines Solarzellenmoduis. Dabel werden
in dem Ansteckmodul Bypass-Dioden vargesehen,
so dal bei defekien Bypass-Dioden sin Auswechsein
derszlben ainfach und ohne Werkzeug durch Wech-
seln des Ansteckmoduls erfolgen kKann.

f0012] Die DE 33 07 202 A1 beschreibt ferner ein
Solarzeilenmodul aus einzelnen, in Reihe angeord-
nefen Solarzelien, die wenigstens leilweise slekirisch
in Serie geschaltet sind. Bypass-Diodsn sind paratiel
zu einzelnen Ketlten dieser Solarzellen geschaltet,
um die Heizlsistung in partiell abgeschaticten Solar-
zallen zu begrenzen. Disse Bypass-Dioden sind di-
reki in das Solarzellenmodul integriert, so dass kein
autwendiger Anschiufikasten erfordertich ist.

f0813] Aus dem Stand der Technik sind ferner soge-
nannte Komparatorschaltungen z. B. als separate
Bauteile bekannt. Solche Komparalorschaitungen
weisen wenigstens zwel Eingange, namlich einen
Eingang fur die zu Oberwachende Spannung und ei-
nen Eingang fir ein Referenzpotantial (Masse/Erde},
sowie einen Ausgang auf, Uber den abhangig davon,
b die uberwachte Spannung oberhalb oder unfer-
halb einer vorbestimmtien Schwelle liegt, ein Aus-
gangssignal aktiviert oder deakiiviert wird. Exampla-
risch sei dazu verwiasen auf die "Voltage Detectors
MAX 64561-MAX 8468" von MAXIM Intagrated Pro-
ducts und die zugehbrigen Datenblatier. Im Gbrigen
kénnen entsprechends Komparatorschallungen na-
tirlich auch diskret aufgebaut werden, wozu auf das
Lehrbuch “The Art of Electronics” von Paul Horowitz
und Winfried Hill, 2. Edition, 1989, Seite 228-232,
varwiesen wird.

[0014] Esistdie Aufgabe der Erfindung, eine derar-
tige Anschiuischaltung zum elektrischen Anschiufy
von Solarzellen sings Solarzelienmoduls anzugeben,
die sich im Betrieh nur gering erwarmt

ifa
e

[0015] Disse Aufgabe ist geldst, durch den Gegen-
stand des Patentanspruchs 1.

fO0B16] Erfindungsgemald ist also vorgesehen, dafk
zur Vermeidung der oben beschrisbenen, mit teibwei-
se abgeschatisien Solarzelien verbundenen Froble-
matik ais Schutzainrichtung eine gesteuerte eiekiro-
nische Schallanordnung varwendet wird, so dall dis
Verwendung von Bypass-Dioden reduziert oder ganz
vermiedan werden kann. Durch den Ersatz von By-
pass-Dioden durch eine gesieuerie elekironische
Schaltanordnung, die zu den Bypass-Dioden funktio-
nal im wasentlichen glaichwirkend ist, kann eine Ver-
ringerung der Erwdrmung der Schaltanordnung er-
zielt werden, wie nachfolgend ausgefihrt.
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[0017] Gema0Q einer bevorzugten Weiterbiidung der
Erfindung ist dabeai vorgesehen, dall die gesteuarte
eiekironische Schaltanordnung derart ausgelsgt ist,
dal} sie im Fall einer abgsschaiteten Solarzells als
Strom-Bypass Tir die abgeschatiete Solarzeile wirkt,
Diese funkiionale Gleichwirkung zu den gus dem
Stand der Technik bekannten Bypass-Dicden kann
nun auf unterschiedliche Arten und Weisen erzielt
werdan,

{B018] Gemal einer bevorzugten Weiterbidung daer
Erfindung ist dabei vorgesehen, dal die gesteuerte
elektronische Schallanordnung eine Ansteuerschal-
tung und eine von der Ansteuerschaltung ansteuer-
pare Schalisinrichtung aufweist, wobel die Schaliein-
hiung paraliel zu wenigsitens einer Solarzelle, vor-
Zugsweise paraliel zu einem String von Solarzellen,
geschaltet st und im Falle siner Abschatiung einer
der Solarzellen, zu der sie parallsi geschaltet ist, von
fer Ansteuerschaltung weanigstens zeitwaise aufge-
steuert wird, so dall ein Strom-Bypass fir die abge-
schatiete Solarzelle erzielt wird.

o

{8018} Entsprechende Schaiteinrichiungsn lassan
sich ebhenfalls auf verschiedene Arten und Weisen
realisieren. Gemal einer bevorzugien Weiterbildung
der Erfindung ist jedoch vorgesehen, dalk die Schall-
ginrichtung zwel in Reihs geschaltete und von der
Ansteuerschaltung angesteuerte elekirische odar
eiekironische Schaltelemente aufweist. Gemal einer
hevorzugten Weiterbildung der Erfindung ist dabsai
insbasondere vorgesehen, dall als Schaltelemente
zweal gegenainander gepcolte Transistoren, vorzugs-
weise zwel MOSFETS, vorgesehen sind. Weiterhin
gilt, dafl gemaB einer bevorzugten Weiterbildung der
Erfindung vorgesehen ist, dafl die Stromversorgung
der Ansteuerschaltung tber den ven den nicht abge-
schattaten Solarzellen des Solarzelleanmoduls er-
Zeugten Strom erfolgl, wobel gemaR einer bevorzug-
ten Weiterbildung der Erfindung insbesondere vorge-
sehen ist, dall die Ansteuerschaitung mit einem Spei-
cherkondensater versehen ist.

{0820} Weiterhin liegt eine Froblematik baim Ein-
safz vor Solarzellenmodulen mit einer Mehrzahl von
Solarzellen darin, dald die Solarzellenmodule insge-
samt haufig nur einen unbefriedigenden Wirkungs-
grad aufweisen.

{00211 Demenisprechend liegt sine weitere Aufga-
ba darin, eine Anschiufischaltung fiir Solarzelien ai-
nes Solarzetienmoduls anzugaben, mit der ain hoher
Wirkungsgrad des Solarzellenmoduls insgasamt er-
zielt werden kann.

{8022} Diese Aufgabse ist dadurch geldst, dal die
Anschiufischaltung eing gesteuerle elekironische
Schaltanordnung zum individuellen Stauern bzw. Re-
geln einer jeweiligen Solarzelle giner Mshrzah! von
Solarzellen des Solarzellenmoduls aufweist,

o]
e

I
He
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f0023] Unter diesem Aspektist aisovorgesehen, die
Betriabsparameter der einzeinen Solarzetlen des So-
larzellenmoduls individuell zu beeinflussen, um ins-
gesami einen optimalen Wirkungsgrad zu erzielen,
insbesonders is! es auf diese Weise namlich még-
lich, jede einzelne Sclarzelle in threm optimalen Be-
triebszustand zu betraiben, wihraend bel hark&mmii-
chern Systemen haufig die schwachste Einhell, also
die schwachste Solarzelle, den Betrigh des gesam-
ten Solarzellenmoduls bestimmt hat. Entsprechen-
des gilt im Gbrigen auch bel dem Anschiufl einar
Mehrzahl von Solarzefienmodulen.

f0024] Die Tatsache, dafl die Anschlufischaltung er-
findungsgemal eine gesteuerie elekironische Schal-
tanordnung zum individuslien Steusrn bzw. Ragein
einer jeweiligen Solarzelle einer Mehrzah! von Solar-
zelien des Solarzellenmoduls aufwsist, ist auch inso-
fern vorteithafl, ais dafl nicht nur eine Anpassung der
Steuarung bzw. Regelung an den jeweiligen Zustand
der Solarzellen bel inbetrisbnahme der Sclaranlage
mit den entsprechenden Solarzelien mdglich ist, son-
dern vieimehr auch ein Ausgleich von Alterungssffek-
tent der Solarzellsn erméglicht wird, so dafd durch den
Einsatz einer "intelligenten” Schaltung Gber die ge-
samte Lebensdauver der Solarzellen bhzw. der ent-
sprechenden Sclaraniage ein optimaler Wirkungs-
grad arzielt werden kann.

ail

o

[0025] Zur Losung der zuletzt genannten Aulgabe
ist zuséatziich oder altemnativ zu dem zuvor ausgefiihr-
ten vorgesehen, daf Gber die AnschiulRkabel der An-
schlufischaltung eine Bussieuerung srfolgl,

{00268} Insbesonders kann dabel vorgesehen sein,
daly Gber die Bussiauerung eine Abfrage oderfund
Einstellung von Betriebsparameatern der Sciarzellen
oderfund des Solarzellanmoduls aerfoigh. Dies ist ins-
besondere hilfreich, um den zuvor beschriebenen
Betriel der Solarzellen des Solarzallenmoduls mit je-
weils optimalem Wirkungsgrad, insbesonders auch
in Abhdngigkeit von Alterungseffakien, zu arreichen.
Gemal siner bevorzugten Waeiterbildung kann je-
doch auch vorgesehen sein, dall die Bussleuerung
Astro-Funktionen zur Sonnennachfihrung umfallt
Das heifit, dafl Ober die einfache Eingabe von geo-
graphischen Orisdaten sowie Datum und Uhrzeit
eina optimale Ausrichiung beweg- und nachilhrbarer
Solarzellean elt werden kann. Damil siehen dig
Solarzellen immer im optimalen Winke!l zum einfal-
lenden Sonneniicht, wodurch dis Enargieausheute
maximiert wird,

el

AR}

fo027] Schiieflich ist bei allen zuvor genannien
Ausgestaltungen von Anschlulischaltungen fiir So-
larzellen aines Sclarzellenmaoduls gemall einer be-
vorzugien Weiterbildung der Erfindung vorgesehen,
dafy sin Uberspannungsschutzelement zum Schutz
der Anschlufischailung sowie der Solarzellen vor
Jberspannungen, z. B. durch einen benachbarten
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Biitzeinschiag, verwendet wird.

{0028} Im sinzslnen gibt es nun eine Vielzah! von
Moglichkeiter, die erfindungsgemalien Anschiufd-
schaifungen  auszugestaiten und  weilerzubilden,
Dazy wird auf die den unabhangigen Patentanspri-
chen nachgeordneten Patentanspriiche sowle auf
die nachioigende dslaillierte Beschreibung sines be-
vorzugten Ausfihrungsbeispiels der Erfindung ver-
wigsen. in der Zeichnung zeigt die einzige Figur
schemaiisch eine Anschlufischaltung gema einem
bevorzugten Ausfiihrungsbeispiel der Erfindung.

{00291 Die Figur zeigt dabei eine Solarzelle 1, die
sine Mehrzahl von in Reihe geschalteten Strings 2
auhweist, die ihrersails aus mehreren, im einzalnen
nicht mehr dargesteiiten, ebenfalls in Reihe geschal-
taten Solarzellen hestehen. Das Vorsehen von drai
Strings 2 {lir das Solarzellenmodul 1 ist rein exemp-
tarisch. Ebenso exemplarnisch ist fur ledigiich einen
String 2 die Absicherung Gber eing Anschiufachal-
tung gemél einem bevorzuglen Ausflihrungsbeispial
der Erfindung gezeigl. Eine enisprechende Absiche-
rung kann natlriich flr jeden String vorgesehen sein.

-

{0030} Wie zuvor schon ausgefihit, ist es das Ziel,
eing derariige Anschlufischaltung anzugeben, die
gewahrisistet, dall im Falle siner Abschattung des
damit abgesicherten Strings ein Strom-Bypass fir
diesen abgeschatleten String erzislt wird, so dall das
Salarzellenmaodul 1 einarseits weiterhin einsaizbereit
bisibt, also einen Strom liefert, und anderarseits eine
Beschadigung des abgeschatiaten Strings 2 varhin-
dert wird, Dazu weist die Anschiuflschaltung eine ge-
steuerie elektronische Schaltanordnung 3 auf, dis
dber eina Ansteuerschaltung 4 sowie eine Schaltein-
richiung & verflgt. Die Schaiteinrichtung § wird von
zwei Schallelementen gebildet, ndmlich von zwei ge-
geneinander gapollen MOSFETS &, 7, die von der
Ansteuerschaiiung 4 ansteuerbar sind. Im dbrigen ist
fir die Ansteuerschaltung 4 ein Speicherkondensator
§ vorgesehen, so dafl im Falle einer Abschatiung des
durch die Anschiufischaitung abgesicherten Strings
2 folgender Ablauf ermiglicht wird:

Bei Abschaltung des abgesicherten Strings 2 und
weiterar Beleuchiung der verbleibenden Strings 2
des Solarzelienmoduls 1 baut sich ber den unteren,
sperrend wirkenden MOSFET 7 aufgrund der parasi-
taren Diode des oberen MOSFETS 86 eine Spannunyg
auf. Die Ansteusrschaltung 4 ist nun derart ausge-
legt, dafd sie dissa Spannung durch {eilweises Auf
steuern wenigstens des MOSFETS 7T aufea. 20V be-
granzi, so dafl} eing Baschadigung des abgesicherien
Strings 2 vermieden wird. In dieser Phase [&dt sich
der Speicherkondensalor 8 strombegrenzt aus der
Spannung Gber den MOSFET 7 auf. Sobald der Spei-
cherkondensator 8 auf ca. 15 V aufgeladen ist, wer-
den die MOSFETS &, 7 volistandig aufgesteuesrt, wo-
durch dis Uber den MOSFETS §, 7 anliegende Span-
nung zusammmenbricht. Vom Aufireten der anfangli-

-
U
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chen Sperrspannung bis zu diesem Zeitpunkt des Zu-
sammenbrechens der Spannung vergenan nur weni-
ge Mikrosskunden.

f00314] Durch den Eigenstromverbrauch der Ansteu-
srachaltung 4 sinkt die Spannung Uber dem Spei-
cherkondensator 8 und an den Gates der MOSFETS
8, 7 langsam ab. Sobald sine Spannung unterschrit-
ten wird, bel der ein volistandiges Aufstauern de
MOSFETS 6, 7 nicht mehr gewahrieistetl ist, schaitet
dis Ansteuerschaltung 4 wenigstens den MOSFET 7
ab. Uber den MOSFET 7 baut sich dann sine Span-
nung auf, die wisderum, wis oben beschrisben, be-
grenzt wird. Die Leitendphase der MOSFETS 6§, 7
dausrt mehrere zehn Millisekundsn, Aufgrund der
vergiichen zur Leilendphase sehr kurzen spannungs-
begrenzien Sperrphase fallen die momentan hohen
Veriustieistungen (ber den MOSFETS 8, 7 wahrend
der Sperrphasen damil gegendber den Leitendver-
lusten kaum ins Gewichi, so dafd insgesamt Verluste
deutiich unter denen einer Schottky-Diode erreicht
wird.

f0032] Die Ansteusrschaltung 4 ist weiterhin derart
ausgelegt, dal sie bei Beleuchiung des damit abge-
sicherten Strings 2 nicht versorgt wird, so daB dis
VMOEFETS 8, 7 sperren. Auller den geringen Sperr-
atrémean dar MOSFETS 6, 7 treten somit durch die
gesteuerie elekironische Schaltanordnung 3 keiner-
lei Verluste auf, so daf} die Gesamtveriuste in der
Praxis sogar unter denan von Scholtky-Diodan lie-
gen. Dardber hinaus ist bei der vorliegend beschr
bansn Anschiullschaltung gemal einem bevorzug-
ten Ausfihrungsbeispiel der Erfindung wesentlich,
daf sich die gesteuarte elekirische Schaltanordnung
in der spannungsbegrenzien Sperrphase aus den
verbieibenden, aiso noch beleuchieten Strings 2 ver-
sorgt, so dafk keine Fremdvarsorgung erforderlich ist.

rio.
S

f0033] iIm Ergebnis wird damit eine Anschiuischal-
tung fir Solarzeilen eines Solarzellenmoduls erzielt,
die genausc unproblematisch sinsetzbar ist wig gine
Anschiulschaltung mit Bypass-Dioden, jedoch we-
santlich geringere Verlustlsistungen aufweist, so daf}
es zu deutlich geringeren Erwadrmungen kommt.
Patentanspriiche

1. Anschiufischaltung, zum elekirischen An-
schiufd von Sclarzelien eines Solarzellenmoduis (1),
mit einer Schutzeinrichtung, die im Fall einer abge-
schatteten Solarzelle als Strom-Bypass fiir die abge-
schatiete Solarzells wirkt, dadurch gekennzeich-
net, dafl die Anschiuflschaltung als Schutzsinrich-
tung eine gesteuerie elektronische Schallanordnung
{3} aufweist.

2. Anschiuldschaliung nach Anspruch 1, dadurch
gekennzeichnet, dall die gesteusrte slekironische
Schaltanordnung (3) eine Ansteuarschaltung (4} und
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eine von der Ansteusrschaifung (4} ansteuerbare
Schalteinrichtung {8) aufweist, wobsei die Schaliein-
ichtung {5} parallel zu wenigstens siner Solarzslle
schaltet ist und im Falle einer Abschatiung der So-
zelle von der Ansteuerschaltung (&) wemgmtenm
LEE'tWO se aufgesteuert wird, se dall ein Sirom-By-
pass fur die abgeschatiete Solarzelle erzielt wird.

i,

9

3. Anschiufischaltung nach Anspruch 2, dadurch
“k nnzeichnet, dafl die Schalteinrichlung (8} zwel
' Reihe geschaltete und von der Ansieuerschaliung
4} angesteuerle eolekirische oder elekironische
chaltelernents (8, 7} aufweist.

£D

3

e

4. Anschiufischaltung nach Anspruch 3, dadurch
gekennzeichnet, dab als Schallelemente (8, 7) zwei
gegensinander gepolte Transistoren, vorzugswaise
MOSFETS, vorgesehan sind.

5. Anschiufischaltung nach einem der Anspriiche
2 bis 4, dadurch gekennzeichnet, dalt die Stromver-
sorgung der Ansteusrschaitung (43 Gber den von den
nicht abgeschatteten Solarzellen des Solarzellenmo-
duls {1} erzeugten Strom erfoigl,

6. Ansachiubsachaltung nach einem der Anspriiche
2 bis 5, dadurch gekennzeichnet, dal flir die Ansteu-
grechaltung (4) ein Speicherkondsnsator (8) vorge-
sehan ist,

7 Arscb’u(&v"waltunc‘ nach ainem der Anspriicha

1 bis 6, dadurch gekennzeichnet, dalt die Anschiufd-
schal mq gine gestsuerta elakironische Schaitan-
ardnung zum individuelien Steuern bzw. Regein einer

jeweiligen Solarzelle einer Mehrzah! von Solarzeiien

des Solarrellenmoduis aufweist.

8. Anschiuflschaltung nach sinem der Anspriiche
1 bis 7, dadurch gekennzsichnet, dafl dber die An-
schiuflikabel der Anschiuschaltung eine Bussteue-
rung vorgesehen ist.

8. Anschiuflachaltung nach Anspruch 8, dadurch
gekennzeichnet, dal} {ber die Bussteusrung sine Ab-
frage oderfund Einsteliung von Beftriebsparametern
erfolgt.

10. Anschlufischaltung nach Anspruch 8 oder 9,
dadurch gekennzeichnat, dafl die Bussteusrung As-
tro-Funktionen, insbesondere zur Sonnennachiih-
rung, urafalt.

11. Anschiuischaitung nach sinem der Anspri-
che 1 bis 10, dadurch gekennzeichnat, daf ein Uber-
spannungsschutzelsment zum Schutz der Anschiuiy-
schaltung sowie der Solarzellen vor Uberspannun-

gen vorgesehen ist

Es foigt ein Blatt Zeichnungen
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Anhingende Zeichnungen
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DETAILED ACTION
Status of Claims

1. Claims 1-20 are pending and are examined below.

Response to Arguments
Applicant's arguments with respect to claims 1-20 have been considered but are
moot in view of the new ground(s) of rejection.
Additionally, the examiner notes that, in the recitations of Claims 1 and 12,
Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

o=

6. This application currently names joint inventors. In considering patentability of
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of

the various claims was commonly owned at the time any inventions covered therein
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were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)
prior art under 35 U.S.C. 103(a).

8. Claims 1-13 and 16-18 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Dorn et al., U.S. Publication No. 2008/0142071 in view of Wiles,
“Photovoltaic Power Systems and the National Electrical Code: Suggested Practices”
Sandia, 1999, and Liu et al., U.S. Publication No. 2010/0057267.

Regarding Claim 1, Dorn et al. teaches a photovoltaic system. The system
taught by Dorn includes a solar module (see paragraph 21) that may be connected to
an inverter (see paragraph 17) and a power bus connecting the system. The power bus
is interpreted by the examiner in light of the present specification as a connection, as a
conductive path connecting one or more solar modules, therefore, the reconfigurable
interconnects taught by Dorn et al. (see abstract) are a power bus.

Dorn et al. further teaches that the device taught may be automatically be
reconfigured through a switching system, which may be any switching device, and may
be switched automatically by a controller (see paragraph 22). This system is interpreted
understood by the examiner as a watchdog system. The limitation “watchdog system” is
interpreted by the examiner in light of the present specification as a device or software
configured to monitor communication from a central controller and disconnect. As, when

configured automatically, the switching device will disconnect the plurality for cells for,
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among other things, safety reasons (see paragraph 17). The controller, according to
this interpretation, is a local controller.

Therefore, Dorn et al. teaches a system comprising a watchdog unit (autormatic
switching system (see paragraph 17) coupled between a solar module (3) and a power
bus (9A) that monitors communication from a central controller (see paragraph 22)
including at least one switch (see paragraph 22) to disconnect the modules.

Although Dorn et al. does mention potential configurations for its switching
system, such as diverting power, charging a battery, and disconnecting individual cells,
Dorn et al. is silent on the exact configuration of the switching device/controller
watchdog unit.

Wiles teaches that a photovoltaic power system must have a disconnect system.
The Wiles circuit includes multiple power switching circuits, each controlling a load. The
power switching circuits taught by Wiles monitor communication from a central
controller and are required to disconnect the PV array under certain operating
conditions, such as a disconnect of communication (see page 34).

Therefore, it would be obvious to one of ordinary skill in the art to modify the
photovoltaic system taught by Dorn et al. by including a disconnect system, as taught by
Wiles to be industry standard, because the PV system must respond to voltage
interrupts for safety purposes (see Dorn et al. at paragraph 17 and Wiles at page 34).

However, neither Dorn et al. nor Wiles teach a remotely located central controller

in communication with the watchdog system.
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Liu et al. teaches a solar photovoltaic system comprising a remotely located
central controlled (44, see paragraph 34) to allow for communication with the various
PV subsystems and to control a switching system, such as what is interpreted as the
“‘watchdog” of Dorn et al. (see paragraph 34).

Therefore, it would be obvious to modify the PV system taught by modified Dorn
et al. by integrating the remote central controller taught by Liu et al. because the central
controller allows the monitoring and controlling of multiple PV subsystems
simultaneously (see paragraph 34).

Regarding Claim 2, Dorn et al. teaches a switchable connection (see paragraph
22). Furthermore, Dorn et al. teaches that this connection may be used to disconnect
the solar module or parts thereof from the power bus (see paragraphs 17 and 22) and
that the components can be placed in a junction box (see paragraph 33).

Regarding Claim 3, Dorn et al. teaches that the switchable connection is
configured by a controller (see paragraph 22). The examiner notes, that in engineering,
a duty cycle of a system or device is the time it spends in operation over total time.
Thus, by opening and closing the switch, the controller controls the duty cycle of the
device, and thus the output voltage.

Regarding Claim 4, Wiles et al. teaches that PV output circuits are directly
connected to the power controller and provide power thereto (see page 29, branch

circuits section).
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Regarding Claim 5, Dorn et al. teaches that the device may include a bypass
circuit (see paragraph 24). Furthermore, this can occur when the switch disconnects
the module from the power bus.

Regarding Claims 6, Wiles teaches that the disconnect needs to be effective
when the system is subject to too much voltage (i.e. the threshold of irregularity has
been surpassed; see page 35 at “Equipment Disconnects” section). Therefore, this
irregularity can be considered irregularity of periodicity, and thus Wiles provides for
amended Claim 6.

Regarding Claim 7, Wiles teaches that the disconnect needs to be effective when
the system is subject to too much voltage (i.e. the threshold of irregularity has been
surpassed; see page 35 at “Equipment Disconnects” section). It is the examiner’s
interpretation that the threshold of irregularity refers to the conventionally known
"interrupt rating”, the maximum amount of current a protective device can cut off safely.

Regarding Claim 8, Wiles et al. teaches that the communication is dependant on
the signal of a central controller, because the signal can be interpreted as any electrical
communication.

Regarding Claim 9, Wiles teaches that a junction box is often used in
photovoltaic power systems because the junction box provides for weatherproofing of
circuit components.

Therefore, it would be obvious to one of ordinary skill in the art to place the
watchdog unit taught by Dorn et al. by placing it in the junction box taught by Wiles in

order to weatherproof the watchdog components.
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Regarding Claim 10, Dorn et al. teaches that the PV module is disconnected
from the bus when the automatic switching system (watchdog unit) receives a signal
from the controller (see paragraph 24).

Regarding Claim 11, Liu et al. teaches that the central controller may be in
wireless communication (see paragraph 34).

Regarding Claim 12, Dorn et al. teaches a photovoltaic system. The system
taught by Dorn includes a solar module (see paragraph 21) that may be connected to
an inverter (see paragraph 17), a controller (see paragraph 21) that may reconfigure the
configuration of the module, and a power bus connecting the system. The power bus is
interpreted by the examiner in light of the present specification as a connection, as a
conductive path connecting one or more solar modules, therefore, the reconfigurable
interconnects taught by Dorn et al. (see abstract) are a power bus.

Dorn et al. further teaches that the device taught may be automatically be
reconfigured through a switching system, which may be any switching device, and may
be switched automatically by a controller (see paragraph 22). This system is interpreted
understood by the examiner as a watchdog system. The limitation “watchdog system” is
interpreted by the examiner in light of the present specification as a device or software
configured to monitor communication from a central controller and disconnect, so it can
be the switch taught by Dorn et al. because as, when configured automatically, the
switching device will disconnect the plurality for cells for, among other things, safety

reasons (see paragraph 17).
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Furthermore, it is the examiner’s interpretation that the disconnection of the solar
cell from the power bus taught by Dorn et al. (see paragraph 17) is a shutdown,
because when each module is disconnected, it is unoperational and thus shut down.

Wiles teaches that a photovoltaic power system must have a disconnect system.
The Wiles circuit includes multiple power switching circuits, each controlling a load. The
power switching circuits taught by Wiles monitor communication from a central
controller and are required to disconnect the PV array under certain operating
conditions, such as a disconnect of communication (see page 34).

Thus, Wiles teaches that the switching circuit verifies communication from a
central controller and can respond to shut down the connection if communication has
been interrupted.

Therefore, it would be obvious to one of ordinary skill in the art to modify the
photovoltaic system taught by Dorn et al. by including a disconnect system, as taught by
Wiles to be industry standard, because the PV system must respond to voltage
interrupts for safety purposes (see Dorn et al. at paragraph 17 and Wiles at page 34).

However, neither Dorn et al. nor Wiles teach a remotely located central controller
in communication with the watchdog system.

Liu et al. teaches a solar photovoltaic system comprising a remotely located
central controlled (44, see paragraph 34) to allow for communication with the various
PV subsystems and to control a switching system, such as what is interpreted as the

“‘watchdog” of Dorn et al. (see paragraph 34).
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Therefore, it would be obvious to modify the PV system taught by modified Dorn
et al. by integrating the remote central controller taught by Liu et al. because the central
controller allows the monitoring and controlling of multiple PV subsystems
simultaneously (see paragraph 34).

Regarding Claim 13, Dorn and Wiles teach disconnecting the photovoltaic device
in response to controller commands (see Dorn et al. at paragraph 22).

Regarding Claim 16, Dorn disconnects the solar module in response to controller
signals. It is the examiner's position that the shutdown of the solar module corresponds
to disconnecting the module.

Regarding Claim 17, Dorn et al. teaches that a controller or processor can be
used to create connections via a software algorithm (see paragraph 24). Thisis
interpreted by the Examiner to be a restart signal.

Regarding Claim 18, Wiles teaches incorporating a backup generator into a
photovoltaic power system (see fig. 18). Additionally, Wiles teaches that the backup
generator is connected to the charge controller, and therefore would provide power to
the controller (see fig. 18).

9. Claims 14, 15, 19 and 20 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Dorn et al. in view of Wiles et al. and Liu et al, as applied to Claims 1-
13 and 16-18 above, and further in view of Takahara et al., U.S. Patent No. 6,101,073.

Regarding Claim 14, modified Dorn et al. teaches a solar power generation

system as discussed above. Modified Dorn et al. does not teach that a

challenge/response system is used.
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Takahara et al. teaches a protection system for a solar power generation.

In one of the methods taught by Takahara, an output process (challenge) is sent
to a controller to detect a ground fault (see claim 21). The controller is then sent
another signal (response) based on the detection (see claim 21).

Therefore, it would be obvious to one of ordinary skill in the art to modify the
control connection and disconnection steps in the method taught by Dorn et al. with the
steps of Takahara because the Takahara system maintains safety in the system (see
Dorn et al and paragraph 17).

Regarding Claim 15, Takahara et al. teaches the detection system that detects
according to a set time (see abstract).

Regarding Claim 19, modified Dorn et al. teaches a solar power system as
discussed above. Furthermore, Dorn et al. teaches that a computer may be used to
reconfigure (i.e. connect and disconnect) the photovoltaic cells based on information
(signal) provided by a detection circuit (see paragraph 21).

In particular, Dorn et al. teaches that the photovoltaic cells should be
disconnected from the interconnection (power bus), if they become shaded, damaged,
or if safety reasons have been implicated (see paragraph 24). Additionally, Dorn et al.
teaches that this disconnection can be done through a controller (see paragraph 21)
controlling a switching system. Finally, Dorn et al. teaches that the process can be
monitored through an external computer, and thus is computer implemented, such as
connecting the cells to the power bus through a computer. The central computer would

is interpreted by the examiner as remote (see paragraph 24). The computer can be
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used to connect the modules to the power bus (see paragraph 24) by an optimized
software algorithm (see paragraph 24). Thus, if the devices are reconnected by
software, Dorn et al. must include a restart signal.

However, neither Dorn et al. nor Wiles teach a remotely located central controller
in communication with the watchdog system.

Liu et al. teaches a solar photovoltaic system comprising a remotely located
central controlled (44, see paragraph 34) to allow for communication with the various
PV subsystems and to control a switching system, such as what is interpreted as the
“‘watchdog” of Dorn et al. (see paragraph 34).

Therefore, it would be obvious to modify the PV system taught by modified Dorn
et al. by integrating the remote central controller taught by Liu et al. because the central
controller allows the monitoring and controlling of multiple PV subsystems
simultaneously (see paragraph 34).

Modified Dorn et al. does not teach the specific method steps used to monitor the
system.

Takahara teaches a protection system for a solar power generation.

Takahara teaches using a control unit (computing device) to monitor signal from
a solar cell. If a ground fault is detected in the system (i.e. signal has been lost), which
can occur when either no signal is sent of to the control unit, the system is
disconnected, thus performing the claimed step of disconnecting one or more of the

solar modules when incorporated with the computing device of Dorn et al. (see column,
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line). Furthermore, it can be interpreted that the occurrence of a ground fault can
constitute the loss of signal.

Additionally, Takahara, an output process (challenge) is sent to a controller to
detect a ground fault (see claim 21). The controller is then sent another signal
(response) based on the detection (see claim 21). This ground fault detection can be
considered to include a shutdown signal. Thus, Takahara additionally teaches the
second part of the method.

Therefore, it would be obvious to one of ordinary skill in the art to modify the
control connection and disconnection steps in the method taught by Dorn et al. with the
steps of Takahara because the Takahara system maintains safety in the system (see
Dorn et al and paragraph 17).

Regarding Claim 20, Dorn et al. teaches that the device may include a bypass
circuit (see paragraph 24), which allows the power bus to be connected to other units
(see paragraph 24).

Response to Arguments

Applicant's arguments with respect to claims 1-20 have been considered but are
moot in view of the new ground(s) of rejection.

Additionally, the examiner would like to note that, to distinguish the claims from
the prior art, Applicant should further specify how the local controller in the watchdog
unit operates. At present, the only function the watchdog is required to perform in claim
1 is to connect the module with the power bus when the communication is not

interrupted.
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Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to MATTHEW T. MARTIN whose telephone number is
(571)270-7871. The examiner can normally be reached on 8:30 to 5:00 EST Monday
through Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jennifer Michener can be reached on (571)272-1424. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jennifer K. Michener/
Supervisory Patent Examiner, Art Unit 1728

/MATTHEW T MARTIN/
Examiner, Art Unit 1728
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APPARATUSES AND METHODS TO REDUCE
SAFETY RISKS ASSOCIATED WITH
PHOTOVOLTAIC SYSTEMS

RELATED APPLICATIONS

The present application is a continuation application of a
copending U.S. patent application Ser. No. 12/254,780, filed
Oct. 20, 2008, which claims priority to provisional U.S.
Patent Application Ser. No. 61/001,587, filed on Nov. 2, 2007
and entitled “Photovoltaic Safety Switch.” The disclosures of
the above referenced applications are hereby incorporated
herein by reference.

FIELD OF THE TECHNOLOGY

Atleast some embodiments disclosed herein relate to pho-
tovoltaic systems in general and, more particularly but not
limited to, safety devices for the shipment, installation and/or
maintenance of photovoltaic systems.

BACKGROUND

When a photovoltaic panel or laminate is exposed to direct
or diffuse light, a lethal voltage potential may be present. In
the United States the possible voltage could be as high as 600
volts, while in Europe and the rest of the world this voltage
could approach a kilovolt.

Because of this potential danger from electrical shock,
solar panel manufacturers and code and standards develop-
ment organizations have made some recommendations to
minimize or eliminate this danger.

One suggestion has been to cover the photovoltaic panel
with an opaque material such as a tarpaulin. However, this
approach proposes its own safety risk from having the wind
catch the tarpaulin and pull installation personnel off the roof
as they try to control the unstable sheet material against the
wind.

Another recommendation is to install and/or service the
photovoltaic panels at night when there is minimal risk of the
panels being energized. This approach presents the potential
safety risks associated from working in a poorly lighted envi-
ronment.

In addition to the potential personnel safety issues there are
also significant risks to equipment and hardware. Connecting
or disconnecting energized plugs can cause arcing and dam-
age to these connectors, junction boxes, and other electrical
components.

SUMMARY OF THE DESCRIPTION

Apparatuses and methods to reduce safety risks associated
with photovoltaic systems by providing a safety switch on a
photovoltaic panel. Some embodiments are summarized in
this section.

In one embodiment, a photovoltaic panel includes: at least
one photovoltaic cell; a connector to output energy from the
photovoltaic panel; and a switch coupled between the at least
one photovoltaic cell and the connector. The switch is con-
figured to disconnect the at least one photovoltaic cell from
the connector during installation of the photovoltaic panel,
and to connect the at least one photovoltaic cell with the
connector after installation of the photovoltaic panel.

In one embodiment, the photovoltaic panel further includes
a junction box to host the connector, wherein the switch is
integrated in the junction box.
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In one embodiment, the switch includes a first conductive
contactor, a second conductive contactor, and a removable
portion which when removed connects the at least one pho-
tovoltaic cell with the connector. For example, the removable
portion may include a dielectric separator; when the dielectric
separator is inserted between the first and second contactor,
the switch is not connected; and when the dielectric separate
is removed, the switch is connected. In one embodiment, the
first and second conductive contactors are spring loaded
toward each other.

In one embodiment, the removable portion further includes
a flag attached to the dielectric separator. The flag may have a
visual indication of warning for electric shock.

In one embodiment, the switch includes a reed switch; and
the removable portion includes a magnet. The reed switch
may be a normally closed reed switch, or normally open reed
switch.

In one embodiment, the switch includes an optical sensor
to turn on or off the switch based on light detected by the
optical sensor; and the removable portion includes a pull-tab
configured to shield the optical sensor. The at least one pho-
tovoltaic cell may be used to power the optical sensor.

In one embodiment, the switch further includes a semicon-
ductor switch device (e.g., a Field-Effect Transistor (FET)) or
a relay.

In one embodiment, the switch includes a relay and a
wiring connector to control the relay from a remote location.

Inone embodiment, the photovoltaic panel further includes
a circuit to detect a load from an inverter. The switch is to
connect an output of the photovoltaic panel to the connector
when the circuit detects a load from an inverter and to dis-
connect the output in absence of a load from an inverter.

In one embodiment, a photovoltaic panel module includes:
a voltage module to adjust an output of a plurality of photo-
voltaic cells; and a switch coupled the voltage module to
selectively provide the output. In one embodiment, the volt-
age module outputs an alternating current (AC) output. The
switch may include a semiconductor switch, a relay, a reed
switch, a spring loaded switch, and/or an optical sensor to
control a state of the switch.

In one embodiment, the photovoltaic panel module further
includes connectors for wirings to control a state of the
switch.

The disclosure includes methods and apparatuses which
perform these methods, including data processing systems
which perform these methods, and computer readable media
containing instructions which when executed on data pro-
cessing systems cause the systems to perform these methods.

Other features will be apparent from the accompanying
drawings and from the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments are illustrated by way of example and
not limitation in the figures of the accompanying drawings in
which like references indicate similar elements.

FIG. 1 illustrates a solar panel having a safety switch
according to one embodiment.

FIGS. 2-5 illustrate a spring loaded safety switch for a
photovoltaic panel according to one embodiment.

FIGS. 6-7 illustrate a junction box with a reed switch fora
photovoltaic panel according to one embodiment.

FIG. 8 illustrates an optical sensor to control a safety
switch for a photovoltaic panel according to one embodiment.
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FIG. 9 illustrates a solar panel having a safety switch con-
trolled via auxiliary wiring according to one embodiment.

DETAILED DESCRIPTION

The following description and drawings are illustrative and
are not to be construed as limiting. Numerous specific details
are described to provide a thorough understanding. However,
in certain instances, well known or conventional details are
not described in order to avoid obscuring the description.
References to one or an embodiment in the present disclosure
are not necessarily references to the same embodiment; and,
such references mean at least one.

One embodiment of the disclosure provides a method and
system to reduce the safety risks during the shipment, instal-
lation and/or maintenance of photovoltaic systems, without
introducing the risks associated with other approaches, such
as covering them with an opaque material or working on them
at night.

In one embodiment, safety protection is provided via the
inclusion of a normally closed switch integral to the panel
junction box or integral to the panel module when alternating
current (AC) or direct current (DC) modules are used.

FIG. 1 illustrates a solar panel having a safety switch
according to one embodiment. In FIG. 1, a solar panel 10
(e.g., a photovoltaic panel) includes at least one solar cell 12
(e.g., a photovoltaic cell) to generate power when exposed to
direct or diffuse light, in some cases a voltage module 14 to
adjust or regulate the output voltage (or in some other cases a
current module to regulate current), and a switch 16 to selec-
tively isolate the solar cell 12 from the output connectors of
the solar panel. In yet other cases, the switch may be incor-
porated into regulator modules, such as voltage module 14.

In one embodiment, the switch 16 is a normally closed
switch. During the shipment, installation and/or mainte-
nance, the switch 16 is placed in an open state to isolate the
solar cell 12 from the output. After the installation or main-
tenance, the switch 16 is placed into a closed state to allow the
solar cell 12 to energize the output connectors of the solar
panel and to supply power through the output connectors of
the solar panel.

The switch 16 and the voltage module can be integrated
into the junction box of the solar panel. In some embodiment,
the switch 16 is integrated with the voltage module 14 as a
panel module.

FIGS. 2-5 illustrate a spring loaded safety switch for a
photovoltaic panel according to one embodiment. In FIGS.
2-5, the switch includes two contactors 102 and 103 made of
a conductive metal or plated hybrid. The contactors 102 and
103 are normally made of a spring alloy metal or have an
integral spring plunger design (not shown). The contactors
102 and 103 are positioned or fixed in such a way that the two
contacts 102 and 103 are spring loaded toward each other to
maintain electrical continuity between the two contactors 102
and 103. Thus, the switch is normally closed (NC) and not in
a safe mode for installation or maintenance.

In FIG. 2, a safe mode for installation or maintenance is
achieved when the blade 104 is inserted between the two
contactors 102 and 103. The blade 104 is manufactured from
a dielectric material and when inserted between the two con-
tactors 102 and 103 there is no electrical continuity between
the contactors 102 and 103.

As illustrated in FIG. 2, the blade 104 may also have a flag
105 attached. The flag 105 could be red or some other highly
visible color, to provide a visual indicator of the state of the
panel.
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In one embodiment, the panels and/or panel with integral
modules would come shipped from the factory with the blade
104 and the flag 105, where the blade 104 is inserted between
the two contactors 102 and 103. The panels would be installed
and integrated with the blade 104 present and flag 105 visible.
The installer would mount, secure, and plug in all of the
connections in the system, including the grounding.

As illustrated in FIG. 3, once the installation is completed
the installer would remove the blades 104 at all those places
indicated by the flags 105. Once the blade 104 is removed, the
spring loaded contactors 102 and 103 contact each other to
provide an electric path from the photovoltaic cells to the
output connectors of the photovoltaic panel.

If additional work or troubleshooting were needed, the
blade(s) 104 and flag(s) 105 could be reinserted, aided by the
tapered section 207 of the blade 104, thereby breaking the
electrical continuity between the contactors 102 and 103 at
point 206.

In some embodiments, there is symmetry in contactors 102
and 103. In other embodiments, the contactors 102 and 103
are not identical or even similar. The contactors 102 and 103
are made of electrically conductive material and configured to
be in physical contact with each so that an electrically con-
ductive path 206 is maintained, after the blade 104 is
removed. In at least some embodiments, the electrical con-
ductive path 206 is maintained without the blade 104 being
inserted between the contactors 102 and 103, then disrupted
by the blade 104 inserted between the contactors 102 and 103,
and then reestablished by the reinsertions of a dielectric
device such as the blade 104.

In addition to the visual indication of the modes of the
panels provided by the flag(s) 105, the flags could also pro-
vide information in the form of text, such as, for example,
“Remove before operation” or a warning of potentially lethal
voltage.

FIG. 4 illustrates a configuration of a spring loaded switch
integrated with a junction box 308 of a photovoltaic panel.
The junction box 308 includes a connector to connect the
solar power generated by the photovoltaic panel to a load
(e.g., an inverter, a voltage bus, etc.) via a cable 307. Thus,
when the blade 104 is inserted into the switch, with the flag
105 visible, the voltage generated by the solar cells is isolated
from the connector for the cable 307; and thus it is safe to
install the photovoltaic panel or to perform maintenance
operations on the photovoltaic panel.

FIG. 5 shows the components of the spring loaded switch
and the junction box of a photovoltaic panel. As illustrated in
FIG. 5, the junction box 308 has an opening 409, which
provides access to remove the blade 104 and/or to re-insert the
blade 104. The contactors 103 of the switch can be attached to
the junction box 308 via fastening the portion 401 to a sup-
porting member of the junction box 308, such as a printed
circuit board (PCB).

FIGS. 6-7 illustrate a junction box with a reed switch fora
photovoltaic panel according to one embodiment. FIG. 6
shows an assembly of a reed switch 510 and magnets for
integrated into the photovoltaic junction box 308. FIG. 7
shows a cut-away section illustrating the reed switch 510 and
the magnets 511 and 512 installed within the portion 509 of
the junction box 308.

In FIG. 7, a reed switch 510 is made normally closed by
integrating a stationary biasing magnet 511 into the junction
box 308 in close proximity to the normally open reed switch,
so that the switch 510 is closed in absence of the magnet 512.

In one embodiment, the magnet 512 is inserted into the
junction box well 509 so that the reversed polarity cancels the
magnetic lines of force and the reed switch 510 opens.
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In one embodiment, the magnet 512 is installed in the
junction box well 509 at the factory; and a flag 105 (not shown
in FIGS. 6 and 7) is attached to the magnet 512. The magnet
512 is removable and/or re-insertable via the junction box
well 509.

In other embodiments, normally closed (NC) reed contacts
can be used to replace the normally open (NO) reed contacts
510 and the magnet 511, avoiding the need for the additional
stationary magnet.

Once the installation and integrations are complete the
magnet 512 is removed and may be discarded. The power
leads of the junction box 308 can then be energized via the
semiconductor switch or relay (not shown), when the reed
switch 512 is in the closed state.

In some cases, a semiconductor switch (not shown in FIG.
7) can be used to energize the power leads of the junction box
308. The panel junction box 308 or inverter (not shown in
FIG. 7) may include a controller unit with a watchdog circuit
configured to send a signal periodically (e.g., every time
interval t) to maintain the connection of the panel outputs to
the string. When this signal is timed-out or is absent, the panel
outputs of the panel are disconnected via a semiconductor
switch device (not shown).

FIG. 8 illustrates an optical sensor to control a safety
switch for a photovoltaic panel according to one embodiment.
In FIG. 8, an optical sensor unit 700 with an optical sensor
701 is mounted on a printed circuit board (PCB) 711. Addi-
tionally, springs 702 and 712 hold a separator 703 in place that
can be removed in direction of arrow 704 using a pull-tab
similar to the flag 105 discussed earlier. Not shown in FIG. 8
is the exterior enclosure that would contain the mechanical
elements such as the cable connections and the guide ele-
ments for guiding separator 703 in and out of the unit.

In one embodiment, additional circuitry (not shown in FIG.
8) will be on the side of the PCB 711, such as a control circuit
to affect an on/off switching either in some cases by FET
(Field-Effect Transistor) transistors or using, in other cases, a
relay, such as a bi-stable relay or another suitable circuit. The
operational power may be drawn from the solar system itself,
or it may be brought up by auxiliary wiring.

In yet some other embodiments, a relay can be simply
remote controlled by an auxiliary wire to close or open the
circuit. The advantage of this approach is that no pull-tabs
(flags or blades) can be forgotten on the roof.

In one embodiment, a mechanism and/or circuitry is inte-
grated in the panel to identify the load from the inverter and
connect the panel to the panel outputs when the load is
detected. When no load is present the panel outputs is discon-
nected. This functionality would also be implemented using a
semiconductor switch device or other suitable device (such as
a relay), and some sensor circuitry, allowing an automatic
reconnect when the loop appears to be closed and a load
connected.
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FIG. 9 illustrates a solar panel having a safety switch con-
trolled via auxiliary wiring according to one embodiment. In
FIG. 9, a separate wire is connected to control the switch 16
from a remote location. For example, the switch may be
controlled via a signal from a watchdog circuit, from a remote
switch or controller, etc.

In the foregoing specification, the disclosure has been
described with reference to specific exemplary embodiments
thereof. It will be evident that various modifications may be
made thereto without departing from the broader spirit and
scope as set forth in the following claims. The specification
and drawings are, accordingly, to be regarded in an illustrative
sense rather than a restrictive sense.

What is claimed is:
1. A photovoltaic panel, comprising:
at least one photovoltaic cell disposed on the photovoltaic
panel;
a connector to output energy from the at least one photo-
voltaic cell of the photovoltaic panel;
a junction box to host the connector of the photovoltaic
panel; and
a safety switch integrated with the junction box of the
photovoltaic panel and coupled between the at least one
photovoltaic cell and the connector, the safety switch
comprising a relay and a second switch having a remov-
able portion, the safety switch configured to disconnect
the at least one photovoltaic cell from the connector
when the removable portion is with the safety switch, the
safety switch configured to connect the at least one pho-
tovoltaic cell with the connector when the removable
portion is removed from the safety switch;
wherein the removable portion of the safety switch is oper-
able from outside of the junction box.
2. The photovoltaic panel of claim 1, wherein the safety
switch comprises a wiring connector to control the relay.
3. The photovoltaic panel of claim 1, further comprising:
acircuit to detect aload from an inverter, wherein the safety
switch is to connect an output of the photovoltaic panel
to the connector when the circuit detects a load from an
inverter and to disconnect the output in absence of a load
from an inverter.
4. The photovoltaic panel of claim 1, further comprising:
a voltage module to adjust an output of the at least one
photovoltaic cell;
wherein the safety switch is coupled to the voltage module.
5. The photovoltaic panel of claim 4, wherein the voltage
module outputs an alternating current (AC) output.
6. The photovoltaic panel of claim 4, further comprising
connectors for wirings to control a state of the safety switch.
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APPARATUSES AND METHODS TO REDUCE
SAFETY RISKS ASSOCIATED WITH
PHOTOVOLTAIC SYSTEMS

RELATED APPLICATIONS

The present application claims priority to provisional U.S.
patent application Ser. No. 61/001,587, filed on Nov. 2, 2007
and entitled “Photovoltaic Safety Switch,” the disclosure of
which is hereby incorporated herein by reference.

FIELD OF THE TECHNOLOGY

Atleast some embodiments disclosed herein relate to pho-
tovoltaic systems in general and, more particularly but not
limited to, safety devices for the shipment, installation and/or
maintenance of photovoltaic systems.

BACKGROUND

When a photovoltaic panel or laminate is exposed to direct
or diffuse light, a lethal voltage potential may be present. In
the United States the possible voltage could be as high as 600
volts, while in Europe and the rest of the world this voltage
could approach a kilovolt.

Because of this potential danger from electrical shock,
solar panel manufacturers and code and standards develop-
ment organizations have made some recommendations to
minimize or eliminate this danger.

One suggestion has been to cover the photovoltaic panel
with an opaque material such as a tarpaulin. However, this
approach proposes its own safety risk from having the wind
catch the tarpaulin and pull installation personnel off the roof
as they try to control the unstable sheet material against the
wind.

Another recommendation is to install and/or service the
photovoltaic panels at night when there is minimal risk of the
panels being energized. This approach presents the potential
safety risks associated from working in a poorly lighted envi-
ronment.

In addition to the potential personnel safety issues there are
also significant risks to equipment and hardware. Connecting
or disconnecting energized plugs can cause arcing and dam-
age to these connectors, junction boxes, and other electrical
components.

SUMMARY OF THE DESCRIPTION

Apparatuses and methods to reduce safety risks associated
with photovoltaic systems by providing a safety switch on a
photovoltaic panel. Some embodiments are summarized in
this section.

In one embodiment, a photovoltaic panel includes: at least
one photovoltaic cell; a connector to output energy from the
photovoltaic panel; and a switch coupled between the at least
one photovoltaic cell and the connector. The switch is con-
figured to disconnect the at least one photovoltaic cell from
the connector during installation of the photovoltaic panel,
and to connect the at least one photovoltaic cell with the
connector after installation of the photovoltaic panel.

In one embodiment, the photovoltaic panel further includes
a junction box to host the connector, wherein the switch is
integrated in the junction box.

In one embodiment, the switch includes a first conductive
contactor, a second conductive contactor, and a removable
portion which when removed connect the at least one photo-
voltaic cell with the connector. For example, the removable
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portion may include a dielectric separator; when the dielectric
separator is inserted between the first and second contactor,
the switch is not connected; and when the dielectric separate
is removed, the switch is connected. In one embodiment, the
first and second conductive contactors are spring loaded
toward each other.

In one embodiment, the removable portion further includes
a flag attached to the dielectric separator. The flag may have a
visual indication of warning for electric shock.

In one embodiment, the switch includes a reed switch; and
the removable portion includes a magnet. The reed switch
may be a normally closed reed switch, or normally open reed
switch.

In one embodiment, the switch includes an optical sensor
to turn on or off the switch based on light detected by the
optical sensor; and the removable portion includes a pull-tab
configured to shield the optical sensor. The at least one pho-
tovoltaic cell may be used to power the optical sensor.

In one embodiment, the switch further includes a semicon-
ductor switch device (e.g., a Field-Effect Transistor (FET)) or
a relay.

In one embodiment, the switch includes a relay and a
wiring connector to control the relay from a remote location.

Inone embodiment, the photovoltaic panel further includes
a circuit to detect a load from an inverter. The switch is to
connect an output of the photovoltaic panel to the connector
when the circuit detects a load from an inverter and to dis-
connect the output in absence of a load from an inverter.

In one embodiment, a photovoltaic panel module includes:
a voltage module to adjust an output of a plurality of photo-
voltaic cells; and a switch coupled the voltage module to
selectively provide the output. In one embodiment, the volt-
age module outputs an alternating current (AC) output. The
switch may include a semiconductor switch, a relay, a reed
switch, a spring loaded switch, and/or an optical sensor to
control a state of the switch.

In one embodiment, the photovoltaic panel module further
includes connectors for wirings to control a state of the
switch.

The disclosure includes methods and apparatuses which
perform these methods, including data processing systems
which perform these methods, and computer readable media
containing instructions which when executed on data pro-
cessing systems cause the systems to perform these methods.

Other features will be apparent from the accompanying
drawings and from the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments are illustrated by way of example and
not limitation in the figures of the accompanying drawings in
which like references indicate similar elements.

FIG. 1 illustrates a solar panel having a safety switch
according to one embodiment.

FIGS. 2-5 illustrate a spring loaded safety switch for a
photovoltaic panel according to one embodiment.

FIGS. 6-7 illustrate a junction box with a reed switch fora
photovoltaic panel according to one embodiment.

FIG. 8 illustrates an optical sensor to control a safety
switch for a photovoltaic panel according to one embodiment.

FIG. 9 illustrates a solar panel having a safety switch con-
trolled via auxiliary wiring according to one embodiment.

DETAILED DESCRIPTION

The following description and drawings are illustrative and
are not to be construed as limiting. Numerous specific details
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are described to provide a thorough understanding. However,
in certain instances, well known or conventional details are
not described in order to avoid obscuring the description.
References to one or an embodiment in the present disclosure
are not necessarily references to the same embodiment; and,
such references mean at least one.

One embodiment of the disclosure provides a method and
system to reduce the safety risks during the shipment, instal-
lation and/or maintenance of photovoltaic systems, without
introducing the risks associated with other approaches, such
as covering them with an opaque material or working on them
at night.

In one embodiment, safety protection is provided via the
inclusion of a normally closed switch integral to the panel
junction box or integral to the panel module when alternating
current (AC) or direct current (DC) modules are used.

FIG. 1 illustrates a solar panel having a safety switch
according to one embodiment. In FIG. 1, a solar panel 10
(e.g., a photovoltaic panel) includes at least one solar cell 12
(e.g., a photovoltaic cell) to generate power when exposed to
direct or diffuse light, in some cases a voltage module 14 to
adjust or regulate the output voltage (or in some other cases a
current module to regulate current), and a switch 16 to selec-
tively isolate the solar cell 12 from the output connectors of
the solar panel. In yet other cases, the switch may be incor-
porated into regulator modules, such as voltage module 14.

In one embodiment, the switch 16 is a normally closed
switch. During the shipment, installation and/or mainte-
nance, the switch 16 is placed in an open state to isolate the
solar cell 12 from the output. After the installation or main-
tenance, the switch 16 is placed into a closed state to allow the
solar cell 12 to energize the output connectors of the solar
panel and to supply power through the output connectors of
the solar panel.

The switch 16 and the voltage module can be integrated
into the junction box of the solar panel. In some embodiment,
the switch 16 is integrated with the voltage module 14 as a
panel module.

FIGS. 2-5 illustrate a spring loaded safety switch for a
photovoltaic panel according to one embodiment. In FIGS.
2-5, the switch includes two contactors 102 and 103 made of
a conductive metal or plated hybrid. The contactors 102 and
103 are normally made of a spring alloy metal or have an
integral spring plunger design (not shown). The contactors
102 and 103 are positioned or fixed in such a way that the two
contacts 102 and 103 are spring loaded toward each other to
maintain electrical continuity between the two contactors 102
and 103. Thus, the switch is normally closed (NC) and not in
a safe mode for installation or maintenance.

In FIG. 2, a safe mode for installation or maintenance is
achieved when the blade 104 is inserted between the two
contactors 102 and 103. The blade 104 is manufactured from
a dielectric material and when inserted between the two con-
tactors 102 and 103 there is no electrical continuity between
the contactors 102 and 103.

As illustrated in FIG. 2, the blade 104 may also have a flag
105 attached. The flag 105 could be red or some other highly
visible color, to provide a visual indicator of the state of the
panel.

In one embodiment, the panels and/or panel with integral
modules would come shipped from the factory with the blade
104 and the flag 105, where the blade 104 is inserted between
the two contactors 102 and 103. The panels would be installed
and integrated with the blade 104 present and flag 105 visible.
The installer would mount, secure, and plug in all of the
connections in the system, including the grounding.
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As illustrated in FIG. 3, once the installation is completed
the installer would remove the blades 104 at all those places
indicated by the flags 105. Once the blade 104 is removed, the
spring loaded contactors 102 and 103 contact each other to
provide an electric path from the photovoltaic cells to the
output connectors of the photovoltaic panel.

If additional work or troubleshooting were needed, the
blade(s) 104 and flag(s) 105 could be reinserted, aided by the
tapered section 207 of the blade 104, thereby breaking the
electrical continuity between the contactors 102 and 103 at
point 206.

In some embodiments, there is symmetry in contactors 102
and 103. In other embodiments, the contactors 102 and 103
are not identical or even similar. The contactors 102 and 103
are made of electrically conductive material and configured to
be in physical contact with each so that an electrically con-
ductive path 206 is maintained, after the blade 104 is
removed. In at least some embodiments, the electrical con-
ductive path 206 is maintained without the blade 104 being
inserted between the contactors 102 and 103, then disrupted
by the blade 104 inserted between the contactors 102 and 103,
and then reestablished by the reinsertions of a dielectric
device such as the blade 104.

In addition to the visual indication of the modes of the
panels provided by the flag(s) 105, the flags could also pro-
vide information in the form of text, such as, for example,
“Remove before operation” or a warning of potentially lethal
voltage.

FIG. 4 illustrates a configuration of a spring loaded switch
integrated with a junction box 308 of a photovoltaic panel.
The junction box 308 includes a connector to connect the
solar power generated by the photovoltaic panel to a load
(e.g., an inverter, a voltage bus, etc.) via a cable 307. Thus,
when the blade 104 is inserted into the switch, with the flag
105 visible, the voltage generated by the solar cells is isolated
from the connector for the cable 307; and thus it is safe to
install the photovoltaic panel or to perform maintenance
operations on the photovoltaic panel.

FIG. 5 shows the components of the spring loaded switch
and the junction box of a photovoltaic panel. As illustrated in
FIG. 5, the junction box 308 has an opening 409, which
provides access to remove the blade 104 and/or to re-insert the
blade 104. The contactors 103 of the switch can be attached to
the junction box 308 via fastening the portion 401 to a sup-
porting member of the junction box 308, such as a printed
circuit board (PCB).

FIGS. 6-7 illustrate a junction box with a reed switch fora
photovoltaic panel according to one embodiment. FIG. 6
shows an assembly of a reed switch 510 and magnets for
integrated into the photovoltaic junction box 308. FIG. 7
shows a cut-away section illustrating the reed switch 510 and
the magnets 511 and 512 installed within the portion 509 of
the junction box 308.

In FIG. 7, a reed switch 510 is made normally closed by
integrating a stationary biasing magnet 511 into the junction
box 308 in close proximity to the normally open reed switch,
so that the switch 510 is closed in absence of the magnet 512.

In one embodiment, the magnet 512 is inserted into the
junction box well 509 so that the reversed polarity cancels the
magnetic lines of force and the reed switch 510 opens.

In one embodiment, the magnet 512 is installed in the
junction box well 509 at the factory; and a flag 105 (not shown
in FIGS. 6 and 7) is attached to the magnet 512. The magnet
512 is removable and/or re-insertable via the junction box
well 509.
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In other embodiments, normally closed (NC) reed contacts
can be used to replace the normally open (NO) reed contacts
510 and the magnet 511, avoiding the need for the additional
stationary magnet.

Once the installation and integrations are complete the
magnet 512 is removed and may be discarded. The power
leads of the junction box 308 can then be energized via the
semiconductor switch or relay (not shown), when the reed
switch 512 is in the closed state.

In some cases, a semiconductor switch (not shown in FIG.
7) can be used to energize the power leads of the junction box
308. The panel junction box 308 or inverter (not shown in
FIG. 7) may include a controller unit with a watchdog circuit
configured to send a signal periodically (e.g., every time
interval t) to maintain the connection of the panel outputs to
the string. When this signal is timed-out or is absent, the panel
outputs of the panel are disconnected via a semiconductor
switch device (not shown).

FIG. 8 illustrates an optical sensor to control a safety
switch for a photovoltaic panel according to one embodiment.
In FIG. 8, an optical sensor unit 700 with an optical sensor
701 is mounted on a printed circuit board (PCB) 711. Addi-
tionally, springs 702 and 712 hold a separator 703 in place that
can be removed in direction of arrow 704 using a pull-tab
similar to the flag 105 discussed earlier. Not shown in FIG. 8
is the exterior enclosure that would contain the mechanical
elements such as the cable connections and the guide ele-
ments for guiding separator 703 in and out of the unit.

In one embodiment, additional circuitry (not shown in FIG.
8) will be on the side of the PCB 711, such as a control circuit
to affect an on/off switching either in some cases by FET
(Field-Effect Transistor) transistors or using, in other cases, a
relay, such as a bi-stable relay or another suitable circuit. The
operational power may be drawn from the solar system itself,
or it may be brought up by auxiliary wiring.

In yet some other embodiments, a relay can be simply
remote controlled by an auxiliary wire to close or open the
circuit. The advantage of this approach is that no pull-tabs
(flags or blades) can be forgotten on the roof.

In one embodiment, a mechanism and/or circuitry is inte-
grated in the panel to identify the load from the inverter and
connect the panel to the panel outputs when the load is
detected. When no load is present the panel outputs is discon-
nected. This functionality would also be implemented using a
semiconductor switch device or other suitable device (such as
a relay), and some sensor circuitry, allowing an automatic
reconnect when the loop appears to be closed and a load
connected.

FIG. 9 illustrates a solar panel having a safety switch con-
trolled via auxiliary wiring according to one embodiment. In
FIG. 9, a separate wire is connected to control the switch 16
from a remote location. For example, the switch may be
controlled via a signal from a watchdog circuit, from a remote
switch or controller, etc.
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In the foregoing specification, the disclosure has been
described with reference to specific exemplary embodiments
thereof. It will be evident that various modifications may be
made thereto without departing from the broader spirit and
scope as set forth in the following claims. The specification
and drawings are, accordingly, to be regarded in an illustrative
sense rather than a restrictive sense.

What is claimed is:

1. A photovoltaic panel, comprising:

a plurality of photovoltaic cells;

at least one connection terminal configured on the photo-

voltaic panel to output electricity from the photovoltaic
panel;

a voltage module to adjust an output of the plurality of

photovoltaic cells;

a circuit configured to detect a load from an inverter; and

a switch coupled between the voltage module and the con-

nection terminal to selectively provide the output
through the switch to the connection terminal, the switch
configured to disconnect the output in absence of the
load detected by the circuit.

2. The photovoltaic panel of claim 1, wherein the voltage
module outputs an alternating current (AC) output.

3. The photovoltaic panel of claim 1, wherein the switch
comprises one of a semiconductor switch, a relay, a reed
switch, and a spring loaded switch.

4. The photovoltaic panel of claim 1, wherein the switch
comprises an optical sensor to control a state of the switch.

5. A photovoltaic panel, comprising:

a plurality of photovoltaic cells;

a connector to output energy generated by the plurality of

photovoltaic cells of the photovoltaic panel;

a voltage module to adjust an output of at least one photo-

voltaic cell;

a circuit to detect a load from an inverter; and

a switch coupled between the voltage module and the con-

nector and, the switch coupled with the circuit to connect
the plurality of photovoltaic cells through the switch to
the connector when the circuit detects a load from an
inverter and to disconnect the plurality of photovoltaic
cells from the connector via the switch when the circuit
detects no load from an inverter.

6. The photovoltaic panel of claim 5, further comprising:

a junction box to host the connector, wherein the switch is

integrated in the junction box.

7. The photovoltaic panel of claim 5, wherein the switch
comprises a semiconductor switch device or a relay.

8. The photovoltaic panel of claim 7, wherein the semicon-
ductor switch device comprises a Field-Effect Transistor
(FET).
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: ~ Ron Hadar et al. Examiner: Matthew Martin
Serial No.:  12/628,977 Group Art Unit: 1728

Filed: December 1, 2009 Confirmation: 6958

Title: Systems and Methods for an Enhanced Watchdog in Solar Module Installations

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NON-FINAL OFFICE ACTION

Sir:

In response to the Non-Final Office Action mailed December 1, 2010, please kindly enter

the following amendments and consider the following remarks/arguments:

Amendments to the Claims are reflected in the list of claims that begins on page 2 of

this paper;

Remarks/Arguments begin on page 5 of this paper.
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CLAIMS

1. (Currently Amended) A system comprising:
a watchdog unit coupled between a solar module and a power bus, the power bus

configured to connect a plurality of solar modules to an inverter, the watchdog

unit having:

a local controller to monitor a communication from a central controller remote

from the solar module and determine whether the communication is

interrupted; and
at least one switch to disconnect the solar module from the power bus when the
communication is interrupted;
wherein the watchdog unit is configured to connect the solar module to the power bus

when the communication is not interrupted.

2. (Previously Presented) The system of claim 1, further comprising a junction box housing
the watchdog unit, the junction box to provide connectivity between the solar module and

the power bus.

3. (Previously Presented) The system of claim 2, wherein the local controller is configured

to control a duty cycle of the switch to control an output voltage from the junction box.

4. (Previously Presented) The system of claim 3, wherein the local controller is configured

to operate using power from the solar module.

5. (Previously Presented) The system of claim 1, further comprising a bypass circuit
configured to enable current in the power bus to bypass the solar module when the switch

disconnects the solar module from the power bus.

6. (Previously Presented) The system of claim 1, wherein the watchdog unit is configured to
determine irregularity in periodicity of the communication to determine whether the

communication is interrupted.

D
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7. (Original) The system of claim 1, wherein the communication is interrupted when a

threshold of irregularity is surpassed.

8. (Original) The system of claim 1, wherein the communication is interrupted when the

central controller fails to send a communication.

9. (Previously Presented) The system of claim 1, further comprising
the solar module; and
a junction box coupled with the solar module to provide connectivity to the power bus,

wherein the watchdog unit resides in the junction box.

10.  (Original) The system of claim 1, further configured to disconnect the solar module from

the power bus when the watchdog unit receives a shutdown signal.

11. (Original) The system of claim 1, wherein the watchdog unit wirelessly communicates

with the central controller.

12. (Currently Amended) A system comprising:
a watchdog device coupled between a solar module and a power bus, the power bus

configured to connect a plurality of solar modules to an inverter, the watchdog

device configured to:

verify communication with a central controller remote from the solar module; and

shutdown the solar module from the power bus if communication with the central

controller cannot be verified.

13. (Original) The system of claim 12, wherein to shutdown the solar module entails

disconnecting the solar module from the power bus.

14. (Original) The system of claim 12, wherein to verify communication:
a challenge is sent to the central controller; and

a response to the challenge is received.

-3
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15. (Original) The system of claim 12, wherein to verify communication, a communication is

received within a set time from when a last communication was received.

16. (Original) The system of claim 12, further configured to shutdown the solar module if a

shutdown signal is received.

17. (Original) The system of claim 12, further configured to wait for a restart signal.

18. (Original) The system of claim 12, further configured to draw energy from a backup

energy source when a primary energy source is not available.

19. (Currently Amended) A computer-implemented method comprising:

monitoring, via a computing device, a signal from a central controller remote from the

computing device;

determining, via the computing device, if the signal has been lost;
disconnecting, via the computing device, one or more solar modules from a power bus if

the signal has been lost, the power bus configured to connect a plurality of solar

modules to an inverter;

waiting, via the computing device, for a restart signal; and

connecting, via the computing device, the one or more solar modules to the power bus

when the restart signal is received.

20. (Original) The method of claim 19, further comprising:
enabling, via the computing device, a bypass circuit when the one or more solar modules
are disconnected from the power bus, so that current continues to flow in the

power bus.

4
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REMARKS

The foregoing amendment and the following arguments are provided generally to
impart precision to the claims, by more particularly pointing out the invention, rather than to

avoid prior art.

Rejections Under 35 U.S.C. §112

Claim 1 is amended to more particularly point out the invention. It is believed that the

amendment overcomes the rejection under 35 U.S.C. §112.

Rejections Under 35 U.S.C. §103

Claims 12, 13 and 16-18 were rejected under 35 U.S.C. §103(a) over U.S. Pat. App. Pub.
No. 2008/0142071(Dorn) in view of Wiles (“Photovoltaic Power Systems and the National
Electrical Code: Suggested Practices”, Sandia, 1999) and U.S. Pat. App. Pub. No.
2008/0236648(Klein). The rejection is respectfully traversed.

It is respectfully submitted that the interpretation of Dorn as presented in the Office
Action mailed Dec. 1, 2010 is incorrect. As a result the elements of Dorn do not correspond to

the features recited in the pending claims. Furthermore, Dorn and Wiles teach way.

Specifically, it appears that the Office Action mailed Dec. 1, 2010 mistakenly considered
the solar cells of Dorn as solar modules. As described in Par. [0002] of Dorn, a photovoltaic
(PV) module (also commonly known as a solar cell module, or a solar panel) are configured with
an arrangement of PV cells (also commonly known as solar cells). Within a solar module, the
solar cells are conventionally interconnected via copper strips, etc. (Par. [0002], Dorn). In the

invention of Dorn, reconfigurable interconnects are used to interconnect the solar cells (Par.

[0004], Dorn).

More specifically, Par. [0004] of Dorn shows that the invention of Dorn is about the
connectivity inside a single PV module that has a plurality of PV cells and a plurality of
reconfigurable interconnects. Fig. 1B of Dorn shows that the entire structure 1 is merely a

single solar module (PV module, or solar panel). Par. [0023] of Dorn shows that the entire set of

-5
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solar cells (e.g., 3A, 3B, 3C, 3D and 3E) and the traces 5 and bus lines 7 are contained within a
single module 1. Par. [0023] shows that the junction box 11 and the integrated circuit 13 are all

inside the single solar module 1.

Thus, Dorn does not disclose a “power bus configured to connect a plurality of solar
modules to an inverter” that is recited in claim 12. The reconfigurable interconnects of Dorn are
merely connections disposed within a single solar module 1 to connect solar cells. The
reconfigurable interconnects of Dorn do not correspond to the power bus “configured to connect

a plurality of solar modules”.

Furthermore, Dorn does not disclose a “central controller remote from the solar module”.
The entire structure disclosed in Figs. 1A — 1F are within a single solar module. Claim 7 of Dorn
indicates that the control device to control reconfiguration of the interconnection is part of the

solar module.

Furthermore, Dorn teaches away from what is claimed in claim 12. Specifically, the
explicitly state purpose of the reconfigurable interconnects of Dorn is to serve as “a means of
collection of current from PV cells and as the electrical interconnection of two or more PV cells
for the purpose of transferring the current generated in one PV cell to adjacent cells and/or out of
the PV module to the output connectors” (Par. [0015], Dorn). For example, Par. [0017] of Dorn
enumerates various ways to “optimize” or “maximize” the output of the PV module (also known
as solar module or solar panel). Thus, the reconfigurable interconnects of Dorn is provided to
facilitate current output. Since the stated purpose of Dorn to optimize or maximize the output of
the PV module (also known as solar module or solar panel) is the opposite of the operation to
shutdown the PV module (also known as solar module or solar panel), Dorn teaches away from
the feature of “shutdown the solar module from the power bus if communication with the central

controller cannot be verified” recited in claim 12.

Furthermore, Wiles teaches away from the combination suggested by the examiner.

Specifically, Wiles states

“local inspectors will not require disconnects on totally enclosed, self-

contained PV systems like a PV-powered, solar, hot-water circulating system.

—6 -
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This would be particularly true if the entire assembly were listed as a unit and
there were no external contacts or user serviceable parts.” (Wiles, page 34, lines
3-6 in the third paragraph under the heading “Disconnecting Means”) [Emphasis
Added].

As discussed above, the reconfigurable interconnects and the solar cells of Dorn are
disposed within a single PV module (also known as solar module or solar panel). Such a
single PV module (also known as solar module or solar panel) is a “totally enclosed, self-
contained PV systems” discussed in Wiles in page 34, lines 3-6 in the third paragraph
under the heading “Disconnecting Means”. Thus, according to this discussion of Wiles,

disconnects is not required in the PV module of Dorn.

The examiner asserted that “Wiles teaches that a photovoltaic power system must
have a disconnect system.” However, in view of the explicit discussion of Wiles (page
34, lines 3-6 in the third paragraph under the heading “Disconnecting Means”) that
contradicts the way the examiner applied the teaching of Wiles, Applicant respectfully

submits that the examiner misinterpreted/misapplied the teaching of Wiles.

Thus, the rejection for claim 12 is erroneous, because both Dorn and Wiles teach way
from the invention as claimed in claim 12, and because examiner misinterpreted the disclosure of
Dorn (e.g., mistakenly considering the solar cells disposed within a single solar module as solar
modules) and the disclosure of Wiles (e.g., failing to consider the explicit teaching on page 34,
lines 3-6 in the third paragraph under the heading “Disconnecting Means”). Therefore, the

withdrawal of the rejection for claim 12 and its dependent claims is respectfully requested.

The rejection of claim 19 and its dependent claim 20 is based on a combination of Dorn
and Wiles. As discussed above, the combination of Dorn and Wiles is improper and does not
correspond to the features recited in the pending claims. Thus, at least for the above discussed
reasons, the withdrawal of the rejection for claim 19 and its dependent claim is respectfully

requested.

-7 -
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At least some of the discussions are also applicable to the rejection of claim 1 and its
dependent claims. Thus, at least for the above discussed reasons, the withdrawal of the rejection

for claim 1 and its dependent claim is respectfully requested.

CONCLUSION

It is respectfully submitted that all of the Examiner’s objections have been successfully
traversed and that the application is now in order for allowance. Accordingly, reconsideration of

the application and allowance thereof is courteously solicited.

Respectfully submitted,

Date: March 1, 2011 /Lehua Wang/
Lehua Wang
Reg. No. 48,023

GREENBERG TRAURIG, LLP
CUSTOMER NUMBER 64494

1900 University Avenue, Fifth Floor
East Palo Alto, CA 94303

Phone: (650) 328-8500

Fax: (650) 328-8508
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Application No. Applicant(s)

12/628,977 HADAR ET AL.
Office Action Summary Examiner ArtUnit

MATTHEW T. MARTIN 1728

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 18 September 2010.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-20 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-20 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) x Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 8/10/2010. 11/18/2010. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08 Office Action Summary Part of Paper No./Mail Date 20101116
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DETAILED ACTION
Status of Claims
1. Claims 1-20 are pending and are examined below.

Claim Rejections - 35 USC § 112

2. The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims patrticularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

3. Claims 1-11 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

Regarding Claim 1, Amended Claim 1 requires "a local controller to monitor
communication from a central" and applicant cancelled the limitation requiring a
controller. This limitation is unclear because it does not provide what is the central. For
the purposes of examination, the Examiner reads this as a central controller, but
correction is required.

Claims 2-11 are rejected as being dependant on a rejected base claim.

Claim Rejections - 35 USC § 103
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.
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5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:

Determining the scope and contents of the prior art.

Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN =

6. This application currently names joint inventors. In considering patentability of
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of
the various claims was commonly owned at the time any inventions covered therein
were made absent any evidence to the contrary. Applicant is advised of the obligation
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was
not commonly owned at the time a later invention was made in order for the examiner to
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)
prior art under 35 U.S.C. 103(a).
7. Claims 12, 13 and 16-18 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Dorn et al., U.S. Publication No. 2008/0142071 in view of Wiles,
“Photovoltaic Power Systems and the National Electrical Code: Suggested Practices”
Sandia, 1999 and Klein et al., U.S. Publication No. 2008/0236648.

Regarding Claim 12, Dorn et al. teaches a photovoltaic system. The system
taught by Dorn includes a solar module (see paragraph 21), a controller (see paragraph
21) that may reconfigure the configuration of the module, and a power bus connecting

the system. The power bus is interpreted by the examiner in light of the present
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specification as a connection, as a conductive path connecting one or more solar
modules, therefore, the reconfigurable interconnects taught by Dorn et al. (see abstract)
are a power bus.

Dorn et al. further teaches that the device taught may be automatically be
reconfigured through a switching system, which may be any switching device, and may
be switched automatically by a controller (see paragraph 22). This system is interpreted
understood by the examiner as a watchdog system. The limitation “watchdog system” is
interpreted by the examiner in light of the present specification as a device or software
configured to monitor communication from a central controller and disconnect, so it can
be the switch taught by Dorn et al. because as, when configured automatically, the
switching device will disconnect the plurality for cells for, among other things, safety
reasons (see paragraph 17).

Furthermore, it is the examiner’s interpretation that the disconnection of the solar
cell from the power bus taught by Dorn et al. (see paragraph 17) is a shutdown,
because when each module is disconnected, it is unoperational and thus shut down.
Wiles teaches that a photovoltaic power system must have a disconnect system. The
Wiles circuit includes multiple power switching circuits, each controlling a load. The
power switching circuits taught by Wiles monitor communication from a central
controller and are required to disconnect the PV array under certain operating
conditions, such as a disconnect of communication (see page 34).

Thus, Wiles teaches that the switching circuit verifies communication from a

central controller and can respond to shut down the connection
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Therefore, it would be obvious to one of ordinary skill in the art to modify the
photovoltaic system taught by Dorn et al. by including a disconnect system, as taught by
Wiles to be industry standard, because the PV system must respond to voltage
interrupts for safety purposes (see Dorn et al. at paragraph 17 and Wiles at page 34).

Regarding Claim 13, Dorn and Wiles teach disconnecting the photovoltaic device
in response to controller commands (see Dorn et al. at paragraph 22).

Regarding Claim 16, Dorn disconnects the solar module in response to controller
signals. It is the examiner's position that the shutdown of the solar module corresponds
to disconnecting the module.

Regarding Claim 17, Dorn et al. teaches that a controller or processor can be
used to create connections via a software algorithm (see paragraph 24). This is
interpreted by the Examiner to be a restart signal.

Regarding Claim 18, Wiles teaches incorporating a backup generator into a
photovoltaic power system (see fig. 18). Additionally, Wiles teaches that the backup
generator is connected to the charge controller, and therefore would provide power to
the controller (see fig. 18).

8. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Dorn et al. in view of Wiles et al., as applied to Claims 12, 13 and 15-18 above, and
further in view of Klein et al., U.S. Publication No. 2008/0236648.

Regarding Claim 1, Dorn et al. teaches a photovoltaic system. The system

taught by Dorn includes a solar module (see paragraph 21), a controller (see paragraph

21) that may reconfigure the configuration of the module, and a power bus connecting
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the system. The power bus is interpreted by the examiner in light of the present
specification as a connection, as a conductive path connecting one or more solar
modules, therefore, the reconfigurable interconnects taught by Dorn et al. (see abstract)
are a power bus.

Dorn et al. further teaches that the device taught may be automatically be
reconfigured through a switching system, which may be any switching device, and may
be switched automatically by a controller (see paragraph 22). This system is interpreted
understood by the examiner as a watchdog system. The limitation “watchdog system” is
interpreted by the examiner in light of the present specification as a device or software
configured to monitor communication from a central controller and disconnect. As, when
configured automatically, the switching device will disconnect the plurality for cells for,
among other things, safety reasons (see paragraph 17).

Therefore, Dorn et al. teaches a system comprising a watchdog unit (autormatic
switching system (see paragraph 17) coupled between a solar module (3) and a power
bus (9A) that monitors communication from a central controller (see paragraph 22)
including at least one switch (see paragraph 22) to disconnect the modules.

Although Dorn et al. does mention potential configurations for its switching
system, such as diverting power, charging a battery, and disconnecting individual cells,
Dorn et al. is silent on the exact configuration of the switching device/controller
watchdog unit.

Wiles teaches that a photovoltaic power system must have a disconnect system.

The Wiles circuit includes multiple power switching circuits, each controlling a load. The
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power switching circuits taught by Wiles monitor communication from a central
controller and are required to disconnect the PV array under certain operating
conditions, such as a disconnect of communication (see page 34).

Therefore, it would be obvious to one of ordinary skill in the art to modify the
photovoltaic system taught by Dorn et al. by including a disconnect system, as taught by
Wiles to be industry standard, because the PV system must respond to voltage
interrupts for safety purposes (see Dorn et al. at paragraph 17 and Wiles at page 34).

However, neither Dorn et al. nor Wiles teach a local controller used in the
individual solar cells.

Klein et al. teaches a local controller (501) incorporated into each unit module of
a photovoltaic system and used to control various inputs, including “communication”
thereto (see paragraph 29).

Therefore, it would be obvious to one of ordinary skill in the art to modify the
system taught by Dorn et al. and Wiles et al. by incorporating a local controller for each
individual module because the individual controllers can more effectively control the
inputs for each individual photovoltaic cell.

Regarding Claim 2, Dorn et al. teaches a switchable connection (see paragraph
22). Furthermore, Dorn et al. teaches that this connection may be used to disconnect
the solar module or parts thereof from the power bus (see paragraphs 17 and 22).

Regarding Claim 3, Dorn et al. teaches that the switchable connection is

configured by a controller (see paragraph 22), and Klein et al. teaches that the controller
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(501, “local controller”) is configured to control a duty cycle to control a switch (see
paragraph 29).

Regarding Claim 4, Wiles et al. teaches that PV output circuits are directly
connected to the power controller and provide power thereto (see page 29, branch
circuits section).

Regarding Claim 5, Dorn et al. teaches that the device may include a bypass
circuit (see paragraph 24). Furthermore, this can occur when the switch disconnects
the module from the power bus.

Regarding Claims 6, Wiles teaches that the disconnect needs to be effective
when the system is subject to too much voltage (i.e. the threshold of irregularity has
been surpassed; see page 35 at “Equipment Disconnects” section). Therefore, this
irregularity can be considered irregularity of periodicity, and thus Wiles provides for
amended Claim 6.

Regarding Claim 7, Wiles teaches that the disconnect needs to be effective when
the system is subject to too much voltage (i.e. the threshold of irregularity has been
surpassed; see page 35 at “Equipment Disconnects” section). It is the examiner’s
interpretation that the threshold of irregularity refers to the conventionally known
"interrupt rating", the maximum amount of current a protective device can cut off safely.

Regarding Claim 8, Dorn et al. and Wiles et al. teach that the communication is
dependant on the signal of a central controller, because the signal can be interpreted as

any electrical communication.

Exhibit 1016 (Pt. 1 of 2)
Page 250 of 295



Application/Control Number: 12/628,977 Page 9
Art Unit: 1728

Regarding Claim 9, Wiles teaches that a junction box is often used in
photovoltaic power systems because the junction box provides for weatherproofing of
circuit components.

Therefore, it would be obvious to one of ordinary skill in the art to place the
watchdog unit taught by Dorn et al. by placing it in the junction box taught by Wiles in
order to weatherproof the watchdog components.

Regarding Claim 10, Dorn et al. teaches that the PV module is disconnected
from the bus when the automatic switching system (watchdog unit) receives a signal
from the controller.

9. Claims 14, 15, 19 and 20 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Dorn et al. in view of Wiles et al., as applied to Claims 12, 13 and 16-
18 above, and further in view of Takahara et al., U.S. Patent No. 6,101,073.

Regarding Claim 14, modified Dorn et al. teaches a solar power generation
system as discussed above. Modified Dorn et al. does not teach that a
challenge/response system is used.

Takahara et al. teaches a protection system for a solar power generation.

In one of the methods taught by Takahara, an output process (challenge) is sent
to a controller to detect a ground fault (see claim 21). The controller is then sent
another signal (response) based on the detection (see claim 21).

Therefore, it would be obvious to one of ordinary skill in the art to modify the

control connection and disconnection steps in the method taught by Dorn et al. with the
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steps of Takahara because the Takahara system maintains safety in the system (see
Dorn et al and paragraph 17).

Regarding Claim 15, Takahara et al. teaches the detection system that detects
according to a set time (see abstract).

Regarding Claim 19, modified Dorn et al. teaches a solar power system as
discussed above. Furthermore, Dorn et al. teaches that a computer may be used to
reconfigure (i.e. connect and disconnect) the photovoltaic cells based on information
(signal) provided by a detection circuit (see paragraph 21).

In particular, Dorn et al. teaches that the photovoltaic cells should be
disconnected from the interconnection (power bus), if they become shaded, damaged,
or if safety reasons have been implicated (see paragraph 24). Additionally, Dorn et al.
teaches that this disconnection can be done through a controller (see paragraph 21)
controlling a switching system. Finally, Dorn et al. teaches that the process can be
monitored through an external computer, and thus is computer implemented, such as
connecting the cells to the power bus through a computer. The computer can be used
to connect the modules to the power bus (see paragraph 24) by an optimized software
algorithm (see paragraph 24). Thus, if the devices are reconnected by software, Dorn
et al. must include a restart signal.

Modified Dorn et al. does not teach the specific method steps used to monitor the
system.

Takahara teaches a protection system for a solar power generation.
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Takahara teaches using a control unit (computing device) to monitor signal from
a solar cell. If a ground fault is detected in the system (i.e. signal has been lost), which
can occur when either no signal is sent of to the control unit, the system is
disconnected, thus performing the claimed step of disconnecting one or more of the
solar modules when incorporated with the computing device of Dorn et al. (see column,
line). Furthermore, it can be interpreted that the occurrence of a ground fault can
constitute the loss of signal.

Additionally, Takahara, an output process (challenge) is sent to a controller to
detect a ground fault (see claim 21). The controller is then sent another signal
(response) based on the detection (see claim 21). This ground fault detection can be
considered to include a shutdown signal. Thus, Takahara additionally teaches the
second part of the method.

Therefore, it would be obvious to one of ordinary skill in the art to modify the
control connection and disconnection steps in the method taught by Dorn et al. with the
steps of Takahara because the Takahara system maintains safety in the system (see
Dorn et al and paragraph 17).

Regarding Claim 20, Dorn et al. teaches that the device may include a bypass
circuit (see paragraph 24), which allows the power bus to be connected to other units
(see paragraph 24).

10.  Claim 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dorn et
al. in view of Wiles et al. and Klein et al., as applied to Claims 1-10 and 13-18 above,

and further in view of Choe, U.S. Publication No. 2005/0051209.
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Regarding Claim 11, modified Dorn et al. teaches a photovoltaic power system
as discussed above.

Modified Dorn et al. does not teach a controller in wireless communication.

Choe et al. teaches a power regulation system for a solar cell using a controller
in wireless communication (see abstract).

Therefore, it would be obvious to one of ordinary skill in the art to modify the
controller taught by Dorn et al. by including the wireless controller taught by Choe
because the wireless controller allows for remote data detection in the system (see
abstract).

Response to Arguments

Applicant's arguments with respect to claims 1-20 have been considered but are
moot in view of the new ground(s) of rejection.

Furthermore, the examiner notes that the disclosure of Takahara is applicable to
the present specification because the individual components can be applied for
motivation for configuring the individual components of the circuit, already taught by
Dorn et al. for the purpose of operating the photovoltaic system.

Finally, the examiner notes that limitations such as “verify(ing) communication”
are very broad, and can be interpreted as met in the operation of a controller to
disconnect any device.

Conclusion
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to MATTHEW T. MARTIN whose telephone number is
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(571)270-7871. The examiner can normally be reached on 8:30 to 5:00 EST Monday
through Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Jennifer Michener can be reached on (571)272-1424. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Jennifer K. Michener/
Supervisory Patent Examiner, Art Unit 1728

/MATTHEW T MARTIN/
Examiner, Art Unit 1728
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L2 1 "136".clas. and irregular {US-PGPUB; {OR OFF 2010/11/17
adj periodicity USPAT 17:22

i3 16 "136".clas. and US-PGPUB; OR OFF 2010/11/17
periodicity same USPAT 17:23
(voltage or current or
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L5 1 "6,101,073".pn. US-PGPUB; OR OFF 2010/11/17
USPAT 18:03
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: watchdog USPAT 11:12
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5 disconnect
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S21 2 "136".clas. and US-PGPUB; OR OFF 2010/05/24

threshold same USPAT 14:45

irregularity

S22 22 "136".clas. and wireless US-PGPUB; iOR OFF 2010/05/24

near10 controller USPAT 14:53

S23 0 "136".clas. and US-PGPUB; OR OFF 2010/05/24

challenge same USPAT 15:00

: controller

1S24 447 challenge same US-PGPUB; {OR OFF  12010/06/02

f response same USPAT 14:02

controller

S25 49 $24 and (power near2 US-PGPUB; {OR OFF 2010/06/02

f system or photovoltaic  {USPAT 14:04

5 or solar adj cell)

S26 1 "6101073".pn. US-PGPUB; OR OFF 2010/06/02
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5 same interrupt$4

S34 1 "20080142071".pn. US-PGPUB; OR OFF 2010/11/16

USPAT 18:27

S35 1 "20100139734".pn. US-PGPUB; OR OFF 2010/11/16

USPAT 18:28

S36 1 "20100139734".pn. US-PGPUB; {OR OFF 2010/11/17

USPAT 12:07

S37 1 $36 and watchdog same US-PGPUB; OR OFF 2010/11/17

controller USPAT 12:07

S38 1 "20080142071".pn. US-PGPUB; OR OFF 2010/11/17

USPAT 12:16

§839 1 "136".clas. and US-PGPUB; OR OFF 2010/11/17

disconnect same local USPAT 12:23

near4 controller

S40 1 "136".clas. and US-PGPUB; OR OFF 2010/11/17

disconnect$3 same local {USPAT 12:23
near4 controller
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same time

$46 172843 1845 nad (watchdog or  {US-PGPUB; {OR OFF  2010/11/17
shutdown or disconnect) {USPAT 12:44
same (controller or
signal or
communication)
47 10 $45 and (watchdog or  {US-PGPUB; {OR OFF  12010/11/17
shutdown or disconnect) (USPAT 12:44
same (controller or
signal or
communication)
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Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NON-FINAL OFFICE ACTION

Sir:

In response to the Non-Final Office Action mailed June 14, 2010, please kindly enter the

following amendments and consider the following remarks/arguments:

Amendments to the Claims are reflected in the list of claims that begins on page 2 of

this paper; and

Remarks/Arguments begin on page 6 of this paper.
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CLAIMS

1. (Currently Amended) A system comprising:
a watchdog unit coupled between a solar module and a power bus, the watchdog unit

having-and-configured-to:

a local controller to monitor a communication from a central eentroHer-determine

that-and determine whether the communication is interrupted; and

at least one switch to disconnect the solar module from the power bus when the

communication is interrupted;

wherein the watchdog unit is configured to connect the solar module to the power bus

when the communication is not interrupted.

2. (Currently Amended) The system of claim 1, further comprising a-switchable-conneetion
configured-to-diseonneet a junction box housing the watchdog unit, the junction box to

provide connectivity between the solar module [[from]] and the power bus.

3. (Currently Amended) The system of claim 2, wherein the local controller is configured to

control a duty cycle of the switch to control an output voltage from the junction box

bl o lodd o

4. (Currently Amended) The system of claim 3, furthercomprisinga-feedlinefromthe
solarmoduleto-the-controlerand configured-to-provide wherein the local controller is
configured to operate using [[with]] power from the solar module-when-aprimary-pewer

5. (Currently Amended) The system of claim 1, further comprising a bypass circuit

configured to enable current in the power bus to bypass the solar module when the switch

disconnects the solar module from the power bus.
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6. (Currently Amended) The system of claim 1, wherein furthercomprising-a-backup-power
source-configured-to-provide the watchdog unit is configured to determine irregularity in

periodicity of the communication to determine whether the communication is interrupted

" | : : table.

7. (Original) The system of claim 1, wherein the communication is interrupted when a

threshold of irregularity is surpassed.

8. (Original) The system of claim 1, wherein the communication is interrupted when the

central controller fails to send a communication.

9. (Currently Amended) The system of claim 1, further comprising

the solar module; and

a junction box coupled with the solar module to provide connectivity to the power bus,

wherein the watchdog unit resides in [[a]] the junction box.

10.  (Original) The system of claim 1, further configured to disconnect the solar module from

the power bus when the watchdog unit receives a shutdown signal.

11. (Original) The system of claim 1, wherein the watchdog unit wirelessly communicates

with the central controller.

12. (Currently Amended) A system comprising:
a watchdog device coupled between a solar module and a power bus, the watchdog
device configured to:
verify communication with a central controller; and

shutdown the solar module from the power bus if communication with the central

controller cannot be verified.
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13. (Original) The system of claim 12, wherein to shutdown the solar module entails

disconnecting the solar module from the power bus.

14. (Original) The system of claim 12, wherein to verify communication:
a challenge is sent to the central controller; and

a response to the challenge is received.

15. (Original) The system of claim 12, wherein to verify communication, a communication is

received within a set time from when a last communication was received.

16. (Original) The system of claim 12, further configured to shutdown the solar module if a

shutdown signal is received.

17. (Original) The system of claim 12, further configured to wait for a restart signal.

18. (Original) The system of claim 12, further configured to draw energy from a backup

energy source when a primary energy source is not available.

19. (Original) A computer-implemented method comprising:

monitoring, via a computing device, a signal from a central controller;

determining, via the computing device, if the signal has been lost;

disconnecting, via the computing device, one or more solar modules from a power bus if
the signal has been lost;

determining, via the computing device, if the signal includes a shutdown command;

disconnecting, via the computing device, the one or more solar modules from the power
bus if the signal includes a shutdown command;

waiting, via the computing device, for a restart signal; and

connecting, via the computing device, the one or more solar modules to the power bus

when the restart signal is received.
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20. (Original) The method of claim 19, further comprising:
enabling, via the computing device, a bypass circuit when the one or more solar modules
are disconnected from the power bus, so that current continues to flow in the

power bus.
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REMARKS

The foregoing amendment and the following arguments are provided generally to
impart precision to the claims, by more particularly pointing out the invention, rather than to

avoid prior art.

Rejections Under 35 U.S.C. §102(a)

Claims 1-10 and 13-18 were rejected under Dorn (U.S. Pat. App. Pub. No.
2008/0142071) and Wiles (‘“Photovoltaic Power Systems and the National Electrical Code:
Suggested Practices”). Applicant respectfully disagrees.

Applicant respectfully submits that claims 1-10 are patentable over Dorn and Wiles.
Neither Dorn nor Wiles discloses Applicant’s claimed feature of “at least one switch to

disconnect the solar module from the power bus when the communication is interrupted,

wherein the watchdog unit is configured to connect the solar module to the power bus when the

communication is not interrupted”’ recited in claim 1.

Dorn merely discloses the idea of “cell connectivity could also be modified to disconnect
all cells as a safety feature” (the last sentence of Par. [0017] of Dorn). The cell connectivity is
limited within a model (see, ¢.g., the first sentence of Par. [0017] of Dorn). However, Dorn
failed to suggest the specific way of disconnecting “the solar module from the power bus when

the communication is interrupted’ recited in claim 1.

The disclosure of Dorn (e.g., Par. [0017]) is limited to connecting the PV cells within a
module. For example, the first sentence of Par. [0017] of Dorn states “[t]he interconnection
between the cells in the module ...” (emphasis added); and the first sentence of Par. [0023] of

Dorn states “FIG. 1A illustrates a circuit schematic of @ module ...” (emphasis added). As a

result, Dorn does not disclose “a watchdog unit coupled between a solar module and a power

bus” as recited in claim 1.

Wiles is not sufficient to cure the above discussed deficiency of Dorn. Thus, claim 1 and

its dependent claims are patentable.
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Furthermore, Wiles teaches away by suggesting that

“local inspectors will not require disconnects on totally enclosed, self-
contained PV systems like a PV-powered, solar, hot-water circulating system.
This would be particularly true if the entire assembly were listed as a unit and
there were no external contacts or user serviceable parts.” (Wiles, page 34, lines
3-6 in the third paragraph under the heading “Disconnecting Means”) [Emphasis
Added].

Since what is disclosed in Dorn is the structure inside a module (which corresponds to
“totally enclosed, self-contained PV systems” discussed in Wiles), Wiles teaches away

from using the disconnecting means of Wiles in the module of Dorn.

The examiner failed to provide the detailed reasons for the rejection of claims 14, 15, and

17. Thus, the rejections for claims 14, 15 and 17 are improper.

Further, claims 13-18 depend from claim 12 to incorporate the limitations of claim 12.
Since the examiner failed to provide reasons to reject claim 12 based on Dorn and Wiles, the

rejections for claims 13-18 based on Dorn and Wiles are improper.

Claims 12, 19 and 20 were rejected under Dorn and Wiles and further in view of

Takahara (U.S. Pat. No. 6,101,073). Applicant respectfully disagrees.

In Takahara, the stopping of “the operation of an inverter connected between the solar
cell array and a load” is based on the detection of ground fault (see, ¢.g., Abstract, lines 1-7,
Takahara). Takahara does not disclose “verify communication with a central controller”’ and
“shutdown the solar module from the power bus if communication with the central controller
cannot be verified.” Specifically, “a ground fault for a period longer than a time T1” as in
Takahara does not correspond to the condition of “communication with the central controller
cannot be verified” recited in claim 12. Thus, Takahara is not sufficient to cure the deficiency in

Dorn and Wiles.

Furthermore, the Takahara system is designed to stop “an inverter” under a specific

condition (i.e., ground fault) (see, ¢.g., Abstract, lines 1-7, Takahara). However, the switches in
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the Dorn system are designed to modify cell connectivity with a module (see, ¢.g., the first and
the last sentences of Par. [0017] of Dorn). Thus, the disclosure of Takahara is not applicable to

the module disclosed in Dorn.
Thus, at least for the above reasons, claim 12 and its dependent claims are patentable.

None of Dorn, Wiles and Takahara discloses the Applicant’s claimed feature of
“disconnecting, via the computing device, one or more solar modules from a power bus if the

signal has been lost” recited in claim 19. Thus, claim 19 and its dependent claims are patentable.

The dependent claims further recite patentable features not found in Dorn, Wiles and

Takahara.

For example, claim 3 recites “the local controller is configured to control a duty cycle of
the switch to control an output voltage from the junction box,” which feature is not found in

Dorn, Wiles and Takahara.

For example, claim 5 recites “a bypass circuit configured to enable current in the power

bus to bypass the solar module when the switch disconnects the solar module from the power

bus,” which feature is not found in Dorn, Wiles and Takahara. Dorn merely discloses that “a
shaded cell could act as a bypass diode.” However, Dorn does not disclose enabling “current in
the power bus to bypass the solar module when the switch disconnects the solar module from the

power bus”, in a way as recited in claim 5.

For example, claim 6 recites “the watchdog unit is configured to determine irregularity in
periodicity of the communication to determine whether the communication is interrupted,” which

feature is not found in Dorn, Wiles and Takahara.

For example, claim 8 recites “the communication is interrupted when the central
controller fails to send a communication,” which feature is not found in Dorn, Wiles and

Takahara.

Thus, at least for the above reasons, the pending claims are patentable.
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CONCLUSION

It is respectfully submitted that all of the Examiner’s objections have been successfully
traversed and that the application is now in order for allowance. Accordingly, reconsideration of

the application and allowance thereof is courteously solicited.

Respectfully submitted,

Date: September 14, 2010 /Lehua Wang/
Lehua Wang
Reg. No. 48,023

GREENBERG TRAURIG, LLP
CUSTOMER NUMBER 64494

1900 University Avenue, Fifth Floor
East Palo Alto, CA 94303

Phone: (650) 328-8500

Fax: (650) 328-8508
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