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presenting evidence to a court, magisirate, 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, {o whom the record periains, when
the individual has requesied assistance from the Member with respect to the subject matier
of the record.

A record in this sysiem of records may be disclosed, as a routine use, 10 a contracior of the
Agency having need for the information in order io perform a coniract. Recipienis of
information shall be required to comply with the requirements of the Privacy Act 0f 1874, as
amended, pursuant to 5 U.S.C. 852a(m).

A record related o 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 Properly Organization, pursuant to the Palent Cooperation Trealy.

A record in this sysiem of records may be disclosed, as a routine use, {0 another federal
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant {o
the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this sysiem of records may be disciosed, as a routine use, {o the
Administrator, General Services, or his/her designee, during an inspection of records
conducted by GSA as part of that agency’s responsibility o recommend improvemenis in
records management praclices and programs, under authorily of 44 U.8.C. 2904 and 2906.
Such disclosure shall be made in accordance with the GSA reguiations 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 o 35 U.S.C. 151. Further, a record may be disclosed, subject 1o 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 io public inspection or an
issued patent.

A record from this sysiem of records may be disclosed, as a routine use, 1o a Federal,
Siate, or local law enforcement agency, if the USPTO becomes aware of a violation or
potential violation of law or regulation.
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FORIPIGTC (SHITT USTH) i

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION ANDF¥OR

{0001} This application is a comtimuation of LS. Patent Application
Nao. 14579935, filed on Deceomber 22, 2014, the entire contents of which are
heveby incorporated by reference herein.

BACKGROUND

{0002] Photovoliaic {(PV) cells, conmonly known as solar cells, are
devices for conversion of solar radiation into electrical eneruy. Generally,
solar radiation impinging on the sorface of, and entening into, the substrate of
a solar cell creates electron and hole pawrs in the bulk of the substrate. The
electron and hole patrs migrate to p-doped and n-doped regions in the
substrate, thereby creating a voltage differential between the doped regions.
The doped regions are connected 10 the conductive regions on the solar cell to
divect an glectrical current from the cell to an external circuit. When PV cells
are combined in an array such as a PV module, the elecirical energy collect
from all of the PV cells can be combined in sertes and parallel arrangements to
provide power with a certain voltage and carrent.

jo0a3| Efficiency is an impostant charvacteristic of a solar cell as it is
directly related to the seolar cell’s capability to generate power. Accordingly,
techiiques for iroproving the fabrication process, reducing the cost of
manufacturing and increasing the efficiency of solar cells are generally

desirable,
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BRIEF DESCRIPTION OF THE DRAWINGS

{004 Figure | illustrates a flow chart representation of an example
method for fabricating of a solar cell, according to scme embodiments.

[0005] Figures 2-4 dlustrate cross-sectional views of example solar
cells during the fabrication process of Figure I, according to some
embodiments.

{6006] Figure 5 illustrates a cross-sectional view of an example solar
cell, according to some embodiments,

j0067] Figure 6 illustrates a cross-sectional view of another example
solar cell, according to some embodiments,

{H308] Figure 7 ilustrates a cross-sectional view of sull another
example solar cell, according to some embodunents.

{0009 Figure 8 illustrates a graph of example swrface passivation
measurements, according to some embodiments.

jo616) Figure 9 lustrates a graph of example Flifetime
measurements, according to some enmbodiments.

{6011] Figure 10 illostrates a graph of example efficiency

measurements, according o some embodiments.
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FORIPIGTC (SHITT USTH) 3

ek

DETAILED DESCRIPTION

[012] The following detailed description is merely ilustrative in
aature and is not intended to limit the embodiments of the subject matter of the
apphication or uses of sach embodiments.  As used herein, the word
“exemplary” means “serving as an example, instance, ot illustration.” Any
implementation described herein as exemplary is not necessanly to be

construed  as preferred ¢ advantageous over other  implementations.

Furthermore, there is no intention 1o be bound by any expressed or implied
theory presented in the preceding technical field, backgrownd, brief summary
or the following detailed description.

HE K] This specification includes references to “one embodiment™ or
“an embodiment.” The appearances of the phrases “in one embodiment” or
“in an embodiment” do not necessarily refer to the same embodiment
Particular features, structures, or characteristics may be combined m any
suitable manner consistent with this disclosure.

{0014} Terminology. The following paragraphs provide definitions
and/or coptext for terms found in this disclosure (Including the appended
clatms}:

[0015] “Comprismg.” This term s open-ended. As used in the
appended claims, this tenn does not foreclose additional structure or steps.
{0016] “Configured To.” Various units or components may be
dezcribed or claimed as “configured 107 perform a task or tasks. In such
contexts, “configured 07 13 used to connote structure by indicating that the
units’'components include structure that performs those task or tasks during
operation.  As such, the unit/component can be said to be configured to
perform the task even when the specified wuit/component is not currently
operational {e.g., is not onfaetive). Reciting that a unit‘circuitfcomponent is
“configured to” perform one or more tasks is expressly intended not to invoke

35 ULS.C. §112, sixth paragraph, for that unit/component.
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{6017} “First,” “Second,” efc. As used herein, these terms are used as
{abels for nouns that they precede, and do notimply any type of ordening (e.g.,
spatial, temporal, logical, ete). For example, reference to a “first” emitter
region does not necessarily imply that this emitter region is the first emitter
region I a seguence; mstead the term “first” 15 wed 1o differentiste this
entitter region from another emitter region {e.g., a “sccond™ emitter region).
It an embodiment, an emitier region can be a doped region of a solar cell for
collecting positive and negative charge carriers.  In an example, the emitter
region can be a doped polysilicon region. In one example, the emitter region
cant be a P-type doped polysilicon region or an N-type doped polysilicon
region,

jO 18] “Based On.” As used herein, this term 1S used to describe one
or more factors that affect a defermunation. This term dogs not foreclose
additional factors that may affect a determination. That is, a determination
may be solely based on those factors or based, at least in part, on those factors.
Consider the phrase “determine A based on B” While B may be a fctor that
affects the determination of A, such a phrase does not foreclose the
determination of A from also being based on €. In other instances, A may be
determined based solely on B.

{0019} “Coupled” — The following description refers t0 elements or
nodes or features being “coupled” together. As used herein, unless expressly
stated otherwise, “coupled” means that one element/mode/feature is directly or
indirecily joined to {or directly or indirectly commumicates with) another
element/node/feature, and not necessarily mechanically.

{0026} In addition, certain terminology may also be used u the
foltowing description for the purpose of reference only, and thus are not
intended o be lmiung. For example, terms such as “upper”, “lower™,
“above”, and “below” refer to directions in the drawings to which reference is
made. Terms such as “front”, “back™, “rear”, “side”, “outboard”, and
“inboard™ describe the orentation andfor location of portions of the

companent within a consistent but arbitrary frame of reference which is made
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FORIPIGTC (SHITT USTH) 5

clear by reference to the text and the associated drawings describing the
component under discussion.  Such terminology may include the words
specifically mentioned above, derivatives thereof, and words of similar import.
{8021} In the following description, numerous specific details are set
forth, such as specific operations, in order to provide a thorough understanding
of embodiments of the present disclosure. It will be apparent to one skilled in
the art that erobodiments of the present disclosure may be practiced without
these specific details. In other instances, well-known technigues are not
described in detail in order to not unnecessarily obscuwre embodiments of the
present disclosure.

[0022] This specification first describes solar cell  fabrication
techniques to improve solar cell lifetime, passivation andfor efficiency
followed by a description of example solar cells fabricated according to the
disclosed techniques. Various ewbodiments are provided throughout followed
by example results from the disclosed techniques.

j0023] Turning now to Figure |, a method for fabricating a solar cell is
shown, according to some embodiments. In varions embodiments, the method
of Figure 1 can include addivional (or fewer) blocks than dllustrated. For
example, in some embodiments, the silicon region formed at block 102 can be
heated to form a polvsilicon region after step 102 but before 10 the heating step
of block 106,

10024] At 100, a dielectric can be formed on a stlicon substrate of a
solar cell.  In some embodiments, the silicon substrate can be cleaned,
polished, planarized. and/or thimned or otherwise processed prior to the
formation of the dielectric region. In an embodiment, the silicon substrate can
be single~crystalline or a multicrystalline silicon substrate. In an embodiment,
the silicon substrate can be a N-type silicon subswrate. In an embodiment, the
diglectric can be a tunnel oxide. In one embodiment, the dielectric can be
stlicon dioxide. In an embodiment, the dielectric region can be grown and/or

formed throogh a thermal process.
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{0025] At 102, an emitter region can be formed over the dielectric
region. In an embodiment, the emitter region can be an amorphous silicon
region. In some embodiments, the amorphous silicon region can be grown
over the dielectric region. In an embodiment, the eminter region can be
polysilicon.  In an embodiment, the emitter region can be grown andior
formed through a thermal process. In an example, an amorphous silicon
region can be formed over the dielecttic region and heated to form a
polvsilicon region.

{0026] An emtter dopant region can be deposited over the emitter
region through a deposition process. The emitter dopant tegion can comprise
a dopant, such as a positive-type doping material such as boron or 3 negative-
type doping material such as phosphorous.

100271 Although the dielectric region and/or the emitter region are
described as being grown by a thermal process or deposited through
conventional deposition process, respectively, as with any other formation,
deposition, or growth process step described or recited here, cach layer or
substance can be fonmed using any approjuiate process. For example, a
chemical vapor deposition {CVD) process, low-pressure CVD (LPCVD),
atmospheric pressure CVD (APCVD), plasma-enhanced VD (PECVI),
thermal growth, sputtering, as well as any other desired technique can be used
where formation is described. Thus, and similarly, the emitter dopant region
can be formed on the substrate by a deposition technigue, mplant process,
sputter, or print process, such as mkjet printing or screen printing.

{0028 In an embodiment, a heating process can be performed to
drive dopants from the emitter dopant regton to the emitter region. In one
example, the heating process can drive dopants from the emitter dopant region
to a polvsilicon region to form a doped polysilicon region. In an embodiment,
the doped polysilicon region can be doped with a P-type dopant such as boren
or an N-ype dopant such as phosphoras. In one example, the doped
polysilicon regions can be formed in alternating P-type and Netype regions. In

some embodiments, the heating to drive dopants from the emitter dopant
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region to the emitter region, can be performed at & temperature below 900
degrees Celsius,

[029] At 104, a dopant region can be formed over a surface of the
silicon substrate. In an embodiment, the dopant region can be grown andfor
formed through a thermal process. In one example, the dopant region can be
formed over a surface, ©.g., on the front side of a solar cell, and subsequently a
heating process can be performed to drive dopants into a portion of the silicon
substrate. In an embodiment, the portion of the sihicon substrate can have a
dopant concentration of approximately less than or equal to 2x 10" e after
the heating process as discussed in block 106

[0030] In one embodiment, the dopant region can be an N-pvpe dopant,
e.g., phosphorus. In an embodiment, the surface of the silicon substrate over
which the dopant region is formed can be a front side, back side, or both on
the front and back sides of the solar cell. Figure 2 shows an example solar cell
having the dielectric region, emitter region and dopant region described above.
j0031] Although the dopant region 1z described as being grown by 8
thermal process or deposited through conventional deposition process,
respectively, as with any other formation, deposition, or growth process step
described or recited here, esach layer or substance can be formed using any
appropriate process, For example, a chemical vapor deposition {CVD)
process, low-pressare CVD (LPCVD)), atmospheric pressare CVD {APCVD),
plasma-enbanced CVD (PECVD), thermal growth, sputtering, as well as any
other desired technique can be used where formation is described.

{0032] Figure 2 illustrates an example solar cell after forming the
dielectric vegion, enutter region, and dopant region, according to some
emmbodunents. In an embodiment, a dielectric region 210 can be formed over a
silicon substrate 202 of the solar cell 200, In an embodiment, the dielectric
region 210 can be a wnnel oxide. In one example, the dielectric region 210
can be silicon dioxide. In an embodiment, an emitter region 212 can be
formed on the dielectric region 210, In an embodiment and as noted above,

the emifter region 212 can be amorpbous silicon or polysilicon. In an
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embodinment, the emitler region 212 can be a doped polysiicon. In an
example, the doped polysilicon can be Newvpe doped or Pavpe doped
polvailicon.

[0033]  In an embodiment, a dopant region 216 can be formed on a surface
204 of silicon substrate 202, In an embodiment, the dopant region 216 can be
formed to dope the surface 204 {e.g., at block 106 below) to repel charge
carriers and prevent and/or reduce recombination at the surface 204 of the
solar cell 200, In an example, the surface 204, can be on a front side andfor a
back side of the solar cell. In one example, the dopant region 216 can be a N-
type dopant region, such as phosphorus. In an embodiment, the dopant region
216 can have positive or negative type dopants 222.

{334 In an embodiment, the silicon substrate 202 can have
contaminants and/or impurities 220, for example metal contaminants and/or
metal impurities, such as iron, nickel andfor chrominm among others. Metal
mmpurities can be detnimental to the electrical conduction of the solar cell as
these unpurities can be sources of recombination, resulting in poor hifetime,
surface passivation andfor lower solar cell efficiency. In an embodiment, the
imparities 220 can be located 8t or near a surface 204 of the silicon substrate
202, I an embediment, the impurities 220 can be located within the silicon
substrate 202 as shown. As referred throughowt, contaminants andfor
impurities can be vsed interchangeably.

{0035] The emitter regions 212, eg., polysilicon regions, can be a
good sink andfor trap for the metal impurities 220 discussed above. A
gettering process can be used to trap the metal impurities 220 in the emitter
regtons 212, reducing recombination within the silicon substrate 202 and
unproving overall solar cell hfetime. Oxides and/or tunnel oxides, such as the
dielectric region 210 of Figure 2, can be barriers to gettering of the metal
impurities 220 to emitter regions 212, In one example, heating at temperature
at 900 degrees Celsius or below can be insufficient to diffuse metal impurities
through a tnnel oxide and into a polysilicon region. Thus, in an embodiment,

heating at temperatures above 900 degrees Celsius can include geftering metal
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impurities 220 through the dielectric region 210, e g tunnel oxide, to into the
emitter region 212, e.x., polysilicon regions, as discussed in detail at 106 of
Figure 1 below.

{036] At 106, the solar cell can be heated at a temperature above 900
degrees Celsius.  In an embodiment, the heating can drive dopams from the
dopant region 1o a portion of the silicon substrate. In one smbodiment, the
heating can mclude performing an annealing process on the silicon substrate,
In an example, the heating can drive dopants to the portion of the silicon
substrate located above the surface, as shown m Figwe 3. In some
embodiments, the surface can be on the front side, back side or both on the
front and back side of the solar cell. In an embodiment, the heating can
include gettering  contaminants, eg.  metal #npunities andior metal
contaminants, from the substrate to the emitter region. In an example, the
metal fmpurities andfor metal contaminants can be iron, nickel andior
chromium among others.

{0037) In one example, the heating can include placing the solar cell in

thermal fool, e g,

@

a thermal fwrnace or oven among others, and raising the
temperature in the thenmal tool to 975 degrees Celsius or above,

[0038] T an embodiment, the heating can be the last heating step in
the solar cell fabrication process. In one embadiment, the heating can be the
only heating step in the fabrication process. In some embodiments, at least
one other heating step can be performed before the heating process of block
106. In one example, the other heating process, aside from the heating process
of block 106, can include heating the solar cell to temperature below 900
degrees Celsius. In an example, the heating process below 900 degrees
Celsius can be performed before the heating process at 106, In an
embodiment, the heating performed at 106 can be performed at the bighest
temperature among other heating steps performed in the solar cell fabrication
process. Figure 3 illustrates the heating process described above.

{0039] Figure 3 itlustrates heating the solar cell of Figure 2, according to some

embodiments.  In an embodiment, the heating 230 can mchude heating the

Page 21 of 206



FORIPIGTC (SHITT USTH) 18

solar cell 200 above 900 degrees Celsius. In an example, the heating can
include placing the solar cell 200 into a thenmal tool, e.g., thermal fumace or
oven among others, and raising the temperature within the thermal ool to 978
degrees Celsius or higher. In an embodiment, the heating 230 can drive 234
the dopants 222 from the dopant region 216 to a portion 206 of the silicon
substrate 202, In an example, the dopant concentration of the portion 2006 of
the siticon substrate 202 can be approximately less than or equal to 2x10% ey
Y after the heating. In an embodiment, the portion 206 of the silicon substrate
202 ¢an be above, as shown, the surface 204 of the silicon substrate 202, Tnan
emtbodiment, the heating 230 can getter 232 contaminants 220 from, or
nearby, the surface 204 of the silicon subswate 202 andior from within the
silicon substrate 202 to the emitter region 212, In an embodiment, the heating
230 can getter 232 the containments 220 through the dielectric region 210 to
the emitter region 212,

[00406] At 108, a metal contact can be formed over the silicon
substrate. In an embodiment, the metal contact can be formed on the emitter
region. In some embodunents, the metal contact can be formed by a
metallization process. In one example, the metallization process can include
plating andéor electroplating the metal contact to the emitier region. In some
embodiments, the metal contact can be formed by printing and/or foil-based
metallization technigues. Figure 4 illustrates an example silicon subsirate
after to forming the metal contact. Also Figure 4 illustrates a single metal
contact, for example, which can be on a front side or back side of the solar
cell. In an embodiment, multiple metal contacts can exist. In an example,
positive and negative metal contacts can be formed in an interdigtiated pattern.
{641} With reference to Figure 4, the solar cell of Figure 3 is shown
after forming a metal comtact, agccording to some embodiments. In an
embodiment, the metal contact 242 can be formed on the emitter region 212,
e.g. over the silicon substrate 202, In an example, the metal contact 242 can
be formed by an clectroplating process, printing process or a foil-based

metallization process among others. In an embodiment, the metal confact 242
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catt be a positive or negative metal contact. As shown mn Flpwre 4 a single
metal contact is iHlustrated for example, which can be on a front side or back
side of the solar cell. Iy an example, multiple metal contacts, 2.8 sone
positive and others negative, can exist.  In one embodiment, the silicon
substrate 202 can have some impurities 221 ramaming after the heating 230 of
Figure 3.

j0042] Figure 5 illustrates a cross-section of a portion of a solar cell
formed from the method of Figures 1-4, according to some embodiments. The
solar cell 300 can have a frount side 301 which faces the sun during normal
operation and 8 back side 303 opposite the front side 301, The solar cell 300
can include g silicon substrate 302, In an embodiment, the silicon subsirate
302 can be an N-tvpe silicon substrate. In an embodiment, a portion 306 of
the silicon substrate 302 can have a doping concentration 322 of
approximately less than or equal to 2x10% om™,

[0043] The solar cell 300 can have a dielectric region 310 formed over
the sihicon substrate 302, In an embodiment, the dielectric 310 can be a tunnel
oxide. In some embodiments, the dielectric region 310 can be silicon dioxide.
In an embodiment, the solar cell 300 can have first and second emitter regions
312, 314, In an example, the first and second emiiter regions 312, 314 can be
P-type and N-type doped polvsilicon regions, respectively. n an example,
impurities and/or contamuinants 320, e.g. metal imporities 320 andfor metal
coptaminants, can be located in the first and second emitter regions 312, 314
as shown., In one embodiment. the silicon sabstrate 302 can have some
impurities 321 rvemaining after the gettering process.

[6044) In an embodiment, the solar cell 300 can have fivst and second
metal contacts 342, 344 formed on the first and second emitter regions 312,
314, respectively. In some embodiments, a trench region 305 can be formed,
which can separate the first and second emitter regions 312, 314 In an
embodiment, the solar cell 300 can bave a textured surface 304 on the front
side 301, In an example, the textured surface 304 can be a surface which can

provide additional light absorption. In an embodiment, the portion 306 of the
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stlicon substrate 302 can be formed above a textured surface 304 gs shown. In
some embodiments, the trench region 303 can also be textured, similar to the
textured surface 304, for additional light absorption from the back side 303 of
the solar cell 300, In some embodiments, an anti-reflective region {ARC) 318
can be formed over the fextured surface 304 of the solar cell 300, In some
embodiments, the anti-reflective region 318 can be silicon nifride.

j0045] In an embodiment, the solar cell 300 can be a back contact
solar cell, for example, as shown in Figures S and 7.

jo04d6] With reference to Figure 6, g fromt contact solar cell formed
from the method of Figures 1-4 is shown, according to some embodiments.
The solar cell 400 can have a front side 401 which faces the sun during normal
operation and a back side 403 opposite the front side 401. The solar cell 400
can mclude a silicon subsirate 402, In an embodiment, the silicon substrate
402 can be a N-type silicon substrate. In an embodiment, a portion 406 of the
sihicon substrate 402 can have a doping concentration 422 of approximately
tess than or equal to 2x10"% em™,

{0047] The solar cell 400 can have a diglectric 410 formed over the
silicon substrate 402, In an embodiment, the dieleciric 410 can be a tunuel
oxide. In some embodiments, the delectric 410 can be silicon dioxide. In an
embodiment, the solar cell 400 can have first and second emitter regions 412,
414, In some embodiments, the first emitter region 412 can be formed on the
back side 403 of the solar cell 400 and the second emitter region 414 can be
formed on the front side 401 of the solar cell 400, In an example, the first and
second emufter vegions 412, 414 can be P-type andfor N-type doped
polysilicon regions.

{6048] In an embodiment, the solar cell 400 can have first and second
metal comacts 442, 444 formed on the first and second emitter regions 412,
414, respectively. in an embodiment, the solar cell 400 can have a textured
surface 404 on the front side 401, In an example, the textured surface 404 can
be a surface which can provide additonal light absorption. In an embodiment,

the portion 406 of the silicon substrate 402 can be above a textured surface

Page 24 of 206



FORIPIGTC (SHITT USTH) 13

404 as shevwn, In some smbodiments, an anti-reflective region {ARC)Y 418 can
be formed over the textured surface 404 of the solar cell 400. In some
embodiments, the anti-reflective region 418 can be silicon aitride.

{0049} in an example, impurities and/or contaminams 420, 2. g metal
impurities andfor contaminants, can be located m the first and second emitier
regions 412, 414, In one embodiment, the silicon substrate 402 can have some
impurities 421 remaming after the getlering process.

{6038] Figure 7 ilustrates still another solar cell formed from the
method of Figures 1-4, according to some embodiments. The solar cell 300
cant have a front side 501 which faces the sun during normal operation and a
back side 503 opposite the front side 501, The solar cell 500 can include a
silicon substrate 302, In an embodiment, the silicon subsivate 502 can be a N-
type silicon substrate. In an embodiment, a portion 506 of the silicon substrate
502 can have a doping concentration 522 of approximately egual to or less
than 2x10% om™.

{0051 The solar cell 500 can bave a dielectric region 510 formed over
the silicon substrate 502, In an sambodiment, the dielectric 510 can be a tunnal
oxide. In an embodunent, the dielectric region 510 can be silicon dioxide. In
an embodiment, the solar cell 300 can have first and second emitter regions
512, 314, In an example, the first and second enitter regions 512, 514 can be
Pvpe and/or N-tvpe doped polysilicon regions, respectively. In one
embodiment, the second emitter region 514 can be at least partially formed
over the first emitter region 512, as shown. In an embodiment, a second
dielectric region 313 can be formed over the first emitter region 512, e.g to
msulate the fust emitter region 512 from the second emitter region 314, In
some embodiments, the second dielectnic region 513 can also be silicon
dioxide. In an embodiment, an opening 515 can isolate the second emitter
region 314 from the first metal contact 347,

j0052] In some embodiments, the dielectric region 510 and second

siticon region 514 can be formed over the back side 301 of the solar cell 500,
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{0053} In an example, impurities andfor contaminants 5320, e.g. metal

impurities and/or contaminants, can be located in the second emitter region

LA

12 as shown, In an example, the metal impurities 520 can be iron, nickel
anddor clromitn ameng others. In one embodiment, the silicon substrate 302
can have some mmpurities 321 remaimng after the heating process.

[0054] In an emboedunent, the selar cell 300 can have first and second
metal coutacts 542, 544 formed on the fust and second emitter regions 512,
514, respectively. In one embodiment, the solar cell 300 can have a textured
surface 504 on the front side 301 and/or o textured surface 550 on the back
side 303 as shown. In an example, the textured surfaces 304, 550 can be
surfaces which can provide additional light absorption. In an embodiment, the
portion 506 of the silicon substrate S02 can be above a textured swrface 504 as
shown. In some embodiments, an anti-reflective region S18 can be formed

over the textured surface 504 of the solar cell 500,

non-poiy LdAem i Baseline

4\i{}"cnr  poly ;“fkfmr

Tuble 1. ;ﬂ\mrspfe Processes Jor Solar Cell F a;d?ra afion

[0055] Turning now to Table 1, a table is shown listing Temperature
and Surface Dopant Concentration and output results, suach as Gettering
{.ocation, Swrface Passivation, Lifetime and Efficiency, for example processes
of fabricating solar cells,

[0056] The method of Figures 1-4 s exemplified in Example Process
C of Table 1, where & swrface, or a portion near the surface, of a silicon

substrate was doped at approximately less than or equal to 2x10" cm™ and the
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solar cell of Example Process € heated to a temperature above 900 degrees
Celsius. The results from Example Process € are gettering i a polysilicon
region of the silicon substrate, improved surface passivation at approximately
5 fAfemy®, improved lifetime, e.g typical of approximately 10 psec, and a >

o referenced as

0.5 % efficiency increase as compared 1o other solar cells, ¢
the baseline efficiency.

jO0S7) In contrast, referring 1o Example Process A, a surface, or a
portion near the sorface, of the silicon substrate was doped at approximately
less than or equal to 2x10' cm™ and the solar cell of Example Process A
heated to a temperature below 900 degrees Celsius resulting in getlering in a
non-polysilicon region of the solar cell, pood surface passivation at
approximately 2 fAfemy| poor lifetime, e.g. typical of approximately 3 usec
and no considerable, e.g., << 0.5%, efficiency increase from the baseline.

{0038 In another example, referring to Example Process B, a surface
of the silicon substrate was doped at approximately 4x10% cmr and the solar
cell of Example Process B heated to a temperature below 900 degrees Celsius
resulting in gettering in a non-peolysiticon region of the solar cell, poor surface
passivation at approximately 5 fAJoeny®, good lifetime, =g typical of
approximately 10 psec and no considerable, eg. < 0.5%, efficiency increase
from the baseline,

10059] In vet another example comparison, in Example Process D s
surface of the silicon substrate was doped at approximately 4x10™ em™ and
the solar¢ell of Example Process D heated to a temperature above 900 degrees
Celsius also resuited gettering in-a polysilicon region of the silicon substrate,
but poor surface passivation at approximately 5 FA/en®, good lifetime, eg.
typical of approximately 10 psec and no considerable, e g < 0.3%, efficiency
increase from the baseline,

[00606] In all Examples Processes A, B and D either the lifetime or
surface passivation only was improved, and the Example Process C resulted in

improved surface passivation, lifetime and efficiency.
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{6061} With reference to Figures 8-10, example surface passivation,
Hiifetime and efficiency measurements, respectively, for solar cells fabricated
using the methods of the Example Processes A and O of Table 1 is shown
The results from Figures 8-10 show that the surface passivation, lifetime and
efficiency of solar cells fabricated wsimg the method of Figures 1-4, eg,
Example Process €, have improved surface passivation, hifetime and higher
etficiency measurements as compared to the solar cells of Example process AL
{6862} Figure & illustrates a graph of swrface passivation
measurements from solar cells fabricated using the Example Process A and C
from Table 1. As shown, the Example Process C has lower passivation results
as compared o Example Process A. Lower surface passivation is preferred
for high efficiency solar cells. Thus, the Example Process € has mmproved
surface passivation resulfs as compared to Example Process AL

j0063] With reference to Figure 9, there is shown a graph of lifetime
measurements from solar cells fabricated using the Example Process A and C
from Table 1. As shown, the Example Process C has higher ltfetime, lower
I/ifetime results, as compared to Example Process A, Higher lifetime is
preferred for high efficiency solar cells.  Thus, the Example Process € has
improved lifetime results as compared to Example Process AL

[0064] Figure 10 illustrates a graph of efficiency measurements from
solar cells fabricated using the Example Process A and € from Table 1. As
shown, the Example Process € has higher efficiency results as compared to
Example Process A, Higher solar cell efficiency conversion is preferred to
maximize the electricity conversion from collected light. Thus, the Example
Process T has mnproved efficiency results over Example Process AL

{6065] The results of Figures 8-10 demounsirate that a solar cell
fabrication technigue of Figures 1-4 results in overall improvement for surface
passivation, hfetime and efficiency from other techniques, e.g. Example
Processes A, Band D.

{0066] Although specific embodiments bave been described above,

these embodiments are not intended to limit the scope of the presemt
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disclosure, even where only 8 single embodiment is described with respect o a
particular featuwe. Examples of features provided m the disclosure are inteaded
to be illustrative rather than restrictive unless stated otherwise. The above
description 18 intended to cover such ahernatives, modifications, and
equivalents as would be apparent o a person skilled m the art having the
benefit of this disclosure.

[0067] The scope of the present disclosure includes any feature or
combination of features disclosed hersin {(either exphoitly or mmplicitly), or
any genershzation thereof, whether or not # mitigates any or all of the
problems addressed herein. Accordingly, new c¢laims may be formulated
during prosecution of this application {or an application claiming priority
thereto} to any such combination of features. In particular, with reference to
the appended claims, features from dependent claimis may be combined with
those of the independent claims and features from respective independent
claims may be combined mn any appropriate manner and not merely mn the

specific combinations enumerated in the appended claims.
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CLAIMS

What 18 clammed e

i A solar celly the solar cell having a front side which faces the
sun during normal operation and a back side opposiie the froat side, the solar
cell comprising:

a dieleciric region over a silicon substrate, wherein a portion of
the silicon substrate has a dopant concentration of approximately less
than or equal to 2x10%% em™;

a first emitter region having metal mpurities foomed over the
dieleciric region;

a first metal contact formed over the first emitter region;

a second emitter region having metal impurities; and

a second metal contact formed over the second emitier region,
wherein the first emitter region and first metal contact are formedon a
side of the solar cell opposite a side of the solar cell on which the
second emitter region and second metal contact are formed.

2. The solar cell of claim 1, wherein the first emitter region and
first metal contact are formed on the front side of the solar cell and the second
emitter region and second metal contact are formed on the back side of the

solar cell.
3, The solar cell of claim 2, wherein the portion of the silicon
substeate having a dopant concentration of approximately less than or equalto

2x10% cay? is on the front side of the solar cetl,

4. The solar cell of ¢laim 2, wherein the first emitier region is a

doped polysilicon region.
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3, The solar cell of claim 1, wherein the first emitter region and
first mmetal coutact are formed on the back side of the solar cell and the second
emifter region and second metal contact are formed on the front side of the

solar cell,

6. The solar cell of claim §, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or squal 1©

2x10'% cont is on the front side of the solar cell.

7. The solar cell of claim 5, wherein the first emitter region is 8

doped polvsilicon region.

B. The solar cell of claim 1, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or equal 1o

2x10™ em™ is on the front side of the solar cell.

9. A method of fabnicating a solar cell, the solar cell having a
fromt side which faces the sun daring nonmal operation and a back side
opposite the front side, the method comprising:

forming a dielectric region on a silicon substrate;

forming a first emitter region over the dielectric region;

forming a dopant region on a surface of the silicon substrate;
and

heating the silicon substrate at a temperature above 900 degrees
Celsius to getter contaminants to the emitter region and drive dopants

from the dopant region to g portion of the silicon substrate,

19, The solar cell of claim 9, further comprising:
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forning a second emitter region having metal impurities over
the dielectric region, wherein the first and second emitter regions are
formed on the back side of the zolar cell, and

forming a second metal comtact formed over the second emitter

Fegion.

1. The method of claim 19, wherein forming the second emitter
region comprises at least partially forming the second emitter vegion over the

first emitter region.

12, The method of claim 8, further comprising performing at least

one other heating step at a temperature below 900 degrees Celstus.

13 The method of claim 12, wherein the at least one other heating
step at a temperature below 900 degrees Celstus is performed before the

heating.

14, The method of claim 9, wherein forming the first emiter region

comprises forming polysilicon.

15, The method of claim 9, wherein forming the dopant region on
the surface of the silicon substrate comprises forming phosphorus on the

surface of the sihicon substrate opposite the first emitter region.

16, A method of fabricating a solar cell, the solar cell baving a
front side which faces the sun during normal operation and a back side
opposite the front side, the method comprising

forming a dielectric region on a stlicon substrate;
forming a first emitter region having metal impurities over the

dielectric region on the fromt side;
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forning a second emitter region having metal impurities over
the dislectric region on the back side of the solar cell;

forming a dopant region on a surface of the silicon substrate;

heatng the silicon substrate at a temperaturg above 900 degrees
Celsius to getter metal contaminants to the first and second emitter
regions and drive dopants from the first dopant region to a portion of
the silicon substrate; and

forming first and second metal contacts ever the first and

second emitter regions, respectively.

17, The method of claim 16, further comprising performing at least

one other heating step at a temperature below 900 degrees Celstus.

18 The method of claim 17, wherein the at least one other heating
step at a temperature below 900 degrees Celstus is performed before the

heating.

19, The method of claim 16, wherein forming the first emitter

region comprises forming polysiticon.
20, The method of claim 16, wherein forming the dopant region on

the surface of the silicon substrate comprises forming phosphorus on the

suwrtace of the silicon substrate.
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ABSTRACT OF THE DISCLOSURE

A method of fabricating a solar cell can include forming a diclectric
region on a sthicon subsirate. The method can also inclade forming an emitter
region over the dielectric region and forming a dopant region on a surface of
the silicon sabstrate. In an embodiment, the method can include heating the
stlicon substrate at a temperature above 900 degrees (elsius to getter
impurities to the emitier region and drive dopants from the dopant region o a

portion of the silicon substrate.
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Baxed an PTORIS (0513 as mouiftisd by Blakely, Bolokoll, Taylo & E_!mar

Agspeorasd Ton ues hiowah D1/ 32074, C‘»@«“E 0651
N 1.5, Patent and Tradermark Dfics, 1186, 5““)\%}”’»&5&%" OF GQWER»E
Undar the Prpenvaek Reoduclinn Act of 1988, na pemons see requiad i respend (o o Gelieion 0f Ffotmation Litess I displays & eafc DMB contral nueher.

DECLARATION {37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPUC&T%ON GATA SHEET (3? CFR 1 ?ﬁ}

SOLAR CELL&: Wi"f’H IMPROVED LIFETIME, PASSIVATION ANDIOR EFF?CiEHCY

Title of
Invention

As the below named inventor, { hereby declare that:

This declaration [ 1 The attached application, or
{ is directed to)

& United States application or PCT intemnational application number
14/578.835 fled on _ J22212014

The above-identified application was made or authorized to be made by me.

i believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

thereby acknowledge that any wiliful false staternent made in this declaration is punishable ander 18 U.8.C. 1001 by
fine or imprisonment of not more than five {8) yvears, or hoth.

WARNING:
Petitioner/applicant is cautionsd fo avoid submitting personal information in documenis filed in & patent application
that may contiibute to identity theft. Personal information such a3 social security numbers, bank accourt numbars, or
cradit card numbers {other than a check or credit card authorization form PTO-2038 submitted for payment purposes)
i3 never required by the USFTO o support a petlition or an application. i this type of personal information is included
in documents submitled to the USPTO, petifioners/applicants should consider redacting such personal information
from the documents before submitting them fo the USPTO. Petitioner/applicant is advised that the record of a patent
application is available 1o the public after publication of the application (unfess a non-publication request in
compliance with 37 CFR 1.213{a} is made In the application} or issuance of a patent. Furthermors, the record from
an abandoned applicalion may also be available {o the public if the application is referenced in 8 published
applicalion or an issued patent {see 37 CFR 1.14). Checks and cradit card authorization forms PT0O-2038 submitted
for payment purposss are not refained in the application file and therefore are not publicly avallable.

LEGAL NAME OF INVENTOR

HWERION e L DO Date {Optional):

e LS

™~

o b e R N X I
Signature: B ooy et a

Note: An application data sheet (PTO/ISB/14 or equivalent), including naming the entirg inventive enfily, must accompany this form
or must have been previously filed. Use an additional PTOAIADT Torm for each additional invantor.

This eoliecton of infoamation is equied b) SR U 0. 1S and 37 CFH 163, The information is sequired o abtal or retiin & henefit by the publis whinh is o Sl {and by the USPTO to prosess) an
apphisation. Corfidentiaiy ts governsd & S C. 132 and a" CFR 1.1 and 1.4 This ontiaction is estinaled 1o the § minude campiste, nchaling galhadag, preparing, sod sub gty
om‘m\d spehcaticet fum W e LSPTY T me wil var{jdepemmg 0N e individual Dase. Any somerents O the smount of time YO PEGLNE 10 Corpiets IS S0 andiod stions t::r rﬁﬁ.,a:wg Wi
Burder, shouki bt sant o tre Chiet Ivermation Dffiosr, 1.9, Patent and Trademark Office, U8, Dapsrimant of Commerce, £.0. Box 1450, Alecarminia, wm 285131450, DO HOT REND FEES O
COMPLETED FORMS T THIS ADDRESS. SENT T4 € H for P ¥.0. Box 1450, Alsrendaa, YA 223121458,
¥ yous need assistances in complsting the foem, 5ot 1-800-RTO-6138 s seiect option Z

7923167
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DECLARATION (37 OFR LA FOR UTILITY OR DESIGHN APPLICATION USING AN
APPLICATION DATA BHEET (37 CFR 1.78

I SOLAR CELLE WITH IMPROVED LIFETIME, PASSIVATION ANDIOR EFFICIENGY

' Tile of
Invontion

Ag the balow namad invantor, | haveby declare thet

This declaration 1 The siteched spolication, or
is divecisd iy
B Unhed States spefication of PCT international applivation number
14578 938 fled on _ THIRGS

The shove-identified application was mads or auifurized fo bea mada by me.

i believe that | am the onginal inventor or an origina! joint rantor of 2 claimed Invention I the applization.

} hereby acknowledge that any willful false statement made in this declaration is purishable undar 18 US.Q. 1001 by
 fing ot ivprisonment of not moss thay five (8) vears, or both,

WARNING:
Patiionsrappliicant is cautioned o svoid submiting personal information in documents fiad in g patent appt foation
et may contribule to identity thefl. Personad information such as soclal security numbers, bank sccount numbers, o
credit nard numbers (other than & cheok or credit card authorzation fors PTQ-038 submitied fur payment PUTROSES}
is never reguired by the USPTO toosuppor a petition or an applicetion. I this type of personal infarmalion i ineluded
in documants submitied to the USPTY, petftionersfapulicants should consider raducting such personal information
frons the documents before submitiing thant o the USPTO. Peliionsvappiisant is advised thet the recond of a patent
applivation is availabie {0 the public after publicatinn of the application (Unless & non-pu iisication request in
comphance with 37 OFR 1.213(a) iv made in the spplication) or issuance of 2 patent. Furthamore, the recond from
an abanddonsd appiivation may alae ba svniiable to the puhuﬁ if e apphication is refersnced in & published
apglication or av issued palent {see 37 OFR 1,14} Checks arad oradit sard authorization forms PTOZ03R wubraitted
for payment durposes we not retained in e spplivation file and thevelore are not pulilicly available.

LEQAL NAME OF BRVENTOR

Fenier .. Bussatie De Jesas Yahajomda {ate (Optionall

A
TP Y

Mote; An apgtication deta shest (PTGISRAS or aquivalent], nsuding naming the antire Inventive entity, must accompany tis o
o ue have bean praviously Siad. Use 5o sdoitionst PTORAIADT form for sich acditonal rvendor
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INFORMATION DISCLOSURE Fiing Dete | Even date herewith
STATEMENT BY APPLICANT First inventor | David D, Smiith, et al.

Art Ui
{Wol for submission under 37 CFR 1.88} Exarainer Name
o Attorney Docket No.  [7Q23RP1687C Conf, No.
e

DUTY OF DISCLOSURE STATEMENT
in accordance with the duty of disclosure, enclosed is a copy of an information Disclosure Statement (DS} Citation Form
PTO/SBIOS or PTO-1448, fogether with coples of the documents Cited on that form, except for copies not required to be
submitted {e.g., copies of U.S. patents and U 8. published patent applications need not be enclosed). This IDS and IDS
Citation Form are being submitted concurrently with the Continuation Application. it is respectiudly requested that the cited
refarances be considered and that the enclosed copy of PTO/SE/0S be initialed by the Examiner 1o indicate such
cornsideration and a copy thersof raturned 1o applicant{s).

A

The submission of this information Disclosure Statament is not {o be construed as g representation that a search has been
made in the subject application and is not to be construed as an admission that the information cited in this statement is
material to patentability.

\.
g A A

)
m
A
o
Ez
e
o
=
Q
>
¥ 5]
e |
p o]
wnd
m
=
m
=
e}
A

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

D That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent affice in a sounterpart foreign application not more than three months prior {o the filing of the
information disclosure siatement. See 37 CFR 1.87{&){1).

GR

{ ] That no item of information contained in the information disclosure statement was cited in a communication from a foreign
patent office in 8 counterpart foreign application, and, 1o the knowledge of the person signing the certification after making
reasonabile inquiry, 1o 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 1.87(e}{2).
OR

@ None

D The IDS Filing Fee in the amount of $180.00 as set forth in 37 CFR 1.17(p) has been submilted herewith.
B4 it is requested that any requisite fees be debited from Daposit Account 02-2668,

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 signature.

Signature | /Justin K. Brask/ Date (MM-DD-YYYY) | 07-15-2018

NamefPrnt |  Justin K. Brask Registration Number | 61080
i herehy contify thatl this correspondence is being submitted slectronivally via EFS Web on the date shown below,

Gigi Hoover [(Gipi Hoover/

T, RENCRR S BN B e
e,
oo AT PN

1450, Ajexandria, 1 ,
. v
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Suibsiluly for form 148QFTE

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Aipe 55 wany shexls as meoessIny}

Compiele ¥

Application Number

Filing Date

Even date herewith

First Named Inventor

David D. Smith, et al.

Group Art Unit

Examiner Name

Sheet 1afd

Attorney Docket No: 7923P167C

US PATENT DOCUMENTS

Pages, Columns,
) o F’ut}!icatsfen ) ) Lmes, Where Rgievant
Examiner | Cite UEF Document or lesue Dabe Namz of Patentee or Applicant Fassages of Relevant
initial * Mot Number MM-DDYYYY of cited Document Figures Appear

US-20180155866 OB/0Z/2016 HA, JUNGMIN, of al,

US-20160155877 06/02/2016 CHUNG, JINWWON, ef al.

US-20180056322 02/25/2016 YANG, YOUNGSUNG, at al,

US-201601268368 O5/05/2016 LEE, YUUIN, et al.

US-20180155885 06/02/2016 SHIM, GOOHWAN, et al.

US-20160197210 Q710712015 HAYASHI, NAOFUMI. et al.

US-20180181481 06/23/2016 LUEYAMA, TOMONQRI, et al.

US-8,362 426 OB/0712016 GOTO, RYO, et al.

US-8.208 839 Q212372016 LEE, HYUNHO, et al,

Us-7.718, 838 05/18/2016 COUSINS, PETER JOMN

US-7,737 357 06/15/2010 COQUSING, PETER JOHN

US-8,815 831 OB/26/2014 COUSING, PETER JOHN

FOREIGN PATENT DOCUMENTS
Forelgn Patert Document Pages, Columnes, Lines,
Examinet Cite County CodsHumbeniing Cods Pubfication Date | Name of Patenter oy Applicant of | Where Refevant Passages
initiaiz® Ne ¥ {3 knowe) MM-DDYYYY cited Drocument of Relevant Figures Appeas | T2

OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS

Exarniaer Cite

includs name of the author {in CAPITAL LETTERS), titfe of the artinie {when appropriata), title of the fam {boalk,
magazine, joumal, serial, symposium, catalog, =ic.}, date, pageis), volume-issue number{s], publisher, cily andfor

vl 2 Apizant s
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

First Named Inventor/Applicant Name:

David D. Smith

Filer: Justin K. Brask/Gigi Hoover
Attorney Docket Number: 7923.P167C
Filed as Large Entity
Filing Fees for Utility under 35 USC111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1600
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Electronic Acknowledgement Receipt

EFS ID: 26382834
Application Number: 15213273
International Application Number:
Confirmation Number: 3960

Title of Invention:

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

First Named Inventor/Applicant Name:

David D. Smith

Customer Number:

84372

Filer:

Justin K. Brask/Gigi Hoover

Filer Authorized By:

Justin K. Brask

Attorney Docket Number: 7923.P167C
Receipt Date: 18-JUL-2016
Filing Date:
Time Stamp: 20:06:55

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1600

RAM confirmation Number 6277

Deposit Account 022666

Authorized User

BRASK, JUSTIN K.

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 CFR 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 CFR 1.17 KRafedR apaéation and reexamination processing fees)




Charge any Additional Fees required under 37 CFR 1.19 (Document supply fees)
Charge any Additional Fees required under 37 CFR 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 CFR 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1792886
1 Application Data Sheet 7923P167C_ADS_071816.pdf no 9
02a6bfc57dd4066156c5f452ed 132e47f929
5510
Warnings:

Information:

569180
5 First Action Interview - Enrollment 7923P167C_FAI_Request_0718 o 3
Request 16.pdf
0fcfe071b8be1350d824466474e93b5df1e
62da
Warnings:
Information:
334838
3 Drawings-only bIaFk and white line 7923P167C_Figs_071816.pdf o 6
drawings
eda37c7ba%b8ebb70987ed5a8d39490e0b)
69edcf
Warnings:
Information:
6255053
4 7923P167C_Application_07181 yes 2
6.pdf
£239e72005f68468921cd6e4db611d69e69
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 17
Claims 18 21
Abstract 22 22
Warnings:
Information:
1104430
5 Oath or Declaration filed 7923P167C_Declaration_07181 no 3

6.pdf

8a653ffod9d072fcb4 1b380c5deScech754
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Warnings:

Information:

979168

6 7923P167C_IDS_071816.pdf yes 2

decb40d6a666a884282e376e24878fbf36e
13b6d

Multipart Description/PDF files in .zip description

Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Form {(SB08) 2 2
Warnings:
Information:
35544
7 Fee Worksheet (SB06) fee-info.pdf no 2
3d1d6a055211ea3e8614981a4ff765a302e9
Oeb4
Warnings:
Information:
Total Files Size (in bytes): 11071099

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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PTO/AIA/4 (11-15)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 CMB control number.

) ) Attorney Docket Number | 7923P167C
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+| [pavid D. Smith ]

Residence Information (Select One) e US Residency Non US Residency Active US Military Service

City | fcampbell State/Province | [CA | Country of Residencd | US

Mailing Address of Inventor:

Address 1 26 N. Milton Ave.

Address 2

City | [Campbell State/Province | |CA
Postal Code 95008 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

| Il'im Pennis |
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service -
City | [Canton State/Province | [TX Country of Residencd | S

Mailing Address of Inventor:

Address 1 032 VZ CR 2309

Address 2

City [Canton State/Province | rrx

Postal Code 75103 Countryi | |US

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
[+| Russelle De Jesus Il'abajonda |

Residence Information (Select One) () US Residepgy. 45 #opdVon US Residency Active US Military Service

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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.

Attorney Docket Number | 7923P167C

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

City panlic Cabuyao City, Laguna ||Country of Residence i PH |

Mailing Address of Inventor:

Address 1 Block 10B Lot 11 Gran Seville Subdivision
Address 2
City | Banlic Cabuyao City, Laguna State/Province | |

Postal Code Countryi | |PH

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number BA372

Email Address | Add Email | |Remove Email

Application Information:

Title of the Invention SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Attorney Docket Number| [/923P167C Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter tility v
Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any demestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the descripticn and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). ]
Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country |

filed application
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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.

Attorney Docket Number | 7923P167C

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number B4372

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.5.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending ~ Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

[Continuation of

4

14579935 2014-12-22

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.§.C. 119{b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign prionty application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Dann 47 ~f ONA
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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.

Attorney Docket Number | 7923P167C

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Remove

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.

Page 48 of 206

EFS Web 2.2.12
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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.

. Attorney Docket Number | 7923P167C
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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U.S. Patent and Trademark Cffice; 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.

Attorney Docket Number | 7923P167C

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

Assignee Legal Representative under 35 U.5.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix

L4

4

Mailing Address Information For Applicant:

Address 1

Address 2

City State/Province
Countrﬂ Postal Code
Phone Number Fax Number
Email Address

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.

Page 50 of 206

EFS Web 2.2.12



PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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.

Attorney Docket Number | 7923P167C

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or mare joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |Justin K. Brask/ Date (YYYY-MM-DD)| [2016-07-18
First Name | |Justin K. Last Name Brask Registration Number | 61080
Additional Signature may be generated within this form by selecting the Add button. Add
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Attorney Docket Number | 7923P167C

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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, Alexandna, 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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc the following routine uses:

1 Theinformation 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 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord 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 Arecord 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 tc the subject matter of the record.

4,  Arecord 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. Arecord 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord 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. Arecord 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 geverning 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.  Arecord 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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. Arecord 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 viclation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
15/213,273 07/18/2016 2812 1600 7923P167C 20 3
CONFIRMATION NO. 3960
84372 FILING RECEIPT

Biakely Sokolff Taylor & Zafman LLP N LA N

1279 OAKMEAD PARKWAY
SUNNYVALE, CA 94085-4040

Date Mailed: 08/02/2016

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

David D. Smith, Campbell, CA;

Tim Dennis, Canton, TX;

Russelle De Jesus Tabajonda, Banlic Cabuyao City, PHILIPPINES;
Applicant(s)

David D. Smith, Campbell, CA;

Tim Dennis, Canton, TX;

Russelle De Jesus Tabajonda, Banlic Cabuyao City, PHILIPPINES;

Power of Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 14/579,935 12/22/2014

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.
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If Required, Foreign Filing License Granted: 08/01/2016

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/213,273

Projected Publication Date: 11/10/2016
Non-Publication Request: No

Early Publication Request: No
Title

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY
Preliminary Class

438
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 15/213,273
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 280
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 600
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 720
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 20 minus 20= OR |« 80 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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Substitute for form 1448A/PTO

[Complete if Known

Application Number 15/213,273

INFORMATION DISCLOSURE | Filing Date July 18,2016
STATEMENT BY APPLICANT | First Named Inventor | David D. Smith, et al.
(Use as many sheets as necessary) Group Art Unlt 2829
Examiner Name Unknown
Sheet 1 of 1 Attorney Docket No: 7923P167C
US PATENT DOCUMENTS
Pages, Columns,
Publication Lines, Where Relevant
Examiner Cite USP Document or Issue Date Name of Patentee or Applicant Passages or Relevant
Initial * No ' Number MM-DD-YYYY of cited Document Figures Appear

US-20160240704

08/18/2016 SHIM, MYUNG SEOK

US-20160240705

08/18/2016 TAKAHAMA, TSUYOSHI

US-20160268454

09/15/2016 GWON, JINHO

FOREIGN PATENT DOCUMENTS

Foreign Patent Document

Examiner | Cite Country Code/Number/Kind Code
Initials* No ' (if known)

Publication Date Name of Patentee or Applicant of Where Relevant Passages

Pages, Columns, Lines,

MM-DD-YYYY cited Document or Relevant Figures Appear | T?

OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS

Initials* No '

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Examiner Cite magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or

country where published.

EXAMINER

DATE CONSIDERED

Based on PTO/SB/08A(09-06) - Substitute Disclosure Statement Form (PTO-1449) as modified by BSTZ 03/26/07
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.1 Applicant's unique citation designation number (optional) 2 Applicant is to place a check mark here if English language Translation is attached
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Electronic Acknowledgement Receipt

EFS ID: 27218419
Application Number: 15213273
International Application Number:
Confirmation Number: 3960

Title of Invention:

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

First Named Inventor/Applicant Name:

David D. Smith

Customer Number:

84372

Filer:

Justin K. Brask/Rachel Townsend

Filer Authorized By:

Justin K. Brask

Attorney Docket Number: 7923P167C
Receipt Date: 14-0CT-2016
Filing Date: 18-JUL-2016
Time Stamp: 14:33:57

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
273264
1 7923P167C_IDS.pdf yes 2

f8ebf

da3ad1b1221eb74852e5a7eebf02b1f1064]
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Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 1
Information Disclosure Statement (IDS) Form {(SB08) 2 2
Warnings:
Information:
Total Files Size (in bytes): 273264

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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( Application No. 15/21 3,273
INFORMATION DISCLOSURE Filing Date | July 18, 2016
STATEMENT BY APPL'CANT First inventor | David D. Smith, et al.
ArtUnit | 2829
(Not for submission under 37 CFR 1.99) Examiner Name | LJnknown
> Attorney Docket No. | 7923P167C Conf. No. 3960

DUTY OF DISCLOSURE STATEMENT
In accordance with the duty of disclosure, enclosed is a copy of an Information Disclosure Statement (IDS) Citation Form
PTO/SB/08 or PTO-1449, together with copies of the documents cited on that form, except for copies not required to be
submitted (e.g., copies of U.S. patents and U.S. published patent applications need not be enclosed). This IDS and IDS
Citation Form are being submitted within three (3) months of filing of the application. It is respectfully requested that the

cited references be considered and that the enclosed copy of PTO/SB/08 be initialed by the Examiner to indicate such
consideration and a copy thereof returned to applicant(s).

The submission of this Information Disclosure Statement is not to be construed as a representation that a search has been

made in the subject application and is not to be construed as an admission that the information cited in this statement is
material to patentability.

\,
e

ANG

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).
OR

m None

|:| The IDS Filing Fee in the amount of $180.00 as set forth in 37 CFR 1.17(p) has been submitted herewith.
X itis requested that any requisite fees be debited from Deposit Account 02-2666.

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 signature.

Signature [ /Justin K. Brask/

Date (MM-DD-YYYY) | 10-14-2016
Name/Print Justin K. Brask Registration Number | 61080

| hereby certify that this correspondence is being submitted electronically via EFS Web on the date shown below.

Rachel Townsend /Rachel Townsend/ Date 10-14-16

This collection o 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 collection is estimated to take 1 hour to
complete, including gathering, preparing and submitting the completed application form to the USPTC. 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.

\ J
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/213,273 07/18/2016 David D. Smith 7923P167C
CONFIRMATION NO. 3960
84372 PUBLICATION NOTICE
SunPower/ BSTZ
Blakely Sokoloff Taylor & Zafman LLP ORI A AT

1279 OAKMEAD PARKWAY
SUNNYVALE, CA 94085-4040

Title:SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Publication No.US-2016-0329441-A1
Publication Date:11/10/2016

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/213,273 07/18/2016 David D. Smith 7923P167C 3960
84372 7590 03/07/2017
EXAMINER
SunPower/ BSTZ |
Blakely Sokoloff Taylor & Zafman LLP TRAN, LONG K
1279 OAKMEAD PARKWAY
SUNNYVALE, CA 94085-4040 | ART UNIT | PAPER NUMBER
2829
| MAIL DATE | DELIVERY MODE
03/07/2017 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)
3 e 3 15/213,273 SMITH ET AL.
Examiner-Initiated Interview Summary i
Examiner Art Unit AlA (First Inventor | Page
to File) Status
LONG K. TRAN 2829 Yes 10of 1

All participants (applicant, applicant's representative, PTO personnel):

1. LONG K. TRAN (Primary Examiner); Telephonic 2. Justin K. Brask (Attorney of Record):; Telephonic

Date of Interview: 02 March 2017

Claim(s) discussed: 1-20

Brief Description of main topic of discussion: Restriction is required under 35 U.S,C, 121; and potential Double
Patenting rejection against US 9,520,507 (parent case 14/579935)

Issues Discussed:

Election/Restriction:
Claims 1 - 8, drawn to solar cell. Claims 9 - 20, drawn to a method of making a solar cell.
As a result, claims 1 - 8 are selected without traverse, claims 9 - 20 are withdrawn;

Double Patenting:
Claim 1 is potentially rejected on ground of nonstatutory double patenting as being unpatenable over claim 1 of US 9,520,507.

As a result,It was also agreed that the instant claim 1 is different from claim 1 of the US 9,520,597. They are different
species.Therefore no Double Patenting Rejection needed.

/LONG K. TRAN/
Primary Examiner, Art Unit 2829

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in the
application file. It is the applicant’s responsibility to provide the written statement, unless the interview was initiated by the
Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:
MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)
37 CFR § 1.2 Business to be transacted in writing

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. 01/01/2015) Interview Summary Paper No. 20170301
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Application No. Applicant(s)
First Action Interview Pilot Program | 15213273 SMITH ET AL.
Pre-Interview Communication Examiner Art Unit AlA (First Inventor to File)
Status
LONG K. TRAN 2829 Yes

-The MAILING OR NOTIFICATION DATE of this communication appears on the cover sheet with the correspondence address -

THE SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ONE MONTH OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING OR NOTIFICATION DATE OF THIS COMMUNICATION.

This time period for reply is extendable under 37 CFR 1.136(a) for only ONE additional MONTH.
This communication constitutes notice under 37 CFR 1.136(a)(1)(i).

Applicant must, within the time period for reply, file: (1) A letter requesting not to have a first action interview; (2) A reply under 37 CFR
1.111 waiving the first action interview and First Action Interview Office Action; or (3) An Applicant Initiated Interview Request Form (PTOL-
413A) electronically via EFS-Web, accompanied by a proposed amendment or arguments, and schedule the interview within 2 months from
the filing of the request. A failure to respond to this communication will be treated as a request not to have an interview. If applicant waives
the First Action Interview Office Action, the instant Pre-Interview Communication is deemed the first Office Action on the Merits. The next
subsequent Office action may be made final if appropriate. See MPEP 706.07(a).

Status
)X Responsive to communication(s) filed on 07/18/2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on
Disposition of Claims
2)X] Claim(s) 1-20is/are pending in the application.
2a) Of the above claim(s) 9-20 is/are withdrawn from consideration.

3)d Claim(s) is/are allowed.

4[] Claim(s) 1-8is/are rejected.

5[] Claim(s) ____is/are objected to.

6)[] Claim(s) ____are subject to restriction and/or election requirement.

Application Papers

7)1 The specification is objected to by the Examiner.
8)[X] The drawing(s) filed on 07/18/2016 is/are: a)[X] 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).

Priority under 35 U.S.C. § 119

9)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAIl b)[] Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ___

3.0 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.

Contact Information
Examiner’s Telephone Number: (571)272-1797
Examiner’s Typical Work Schedule: 8:00 - 17:00

Supervisor's Name: Sue A. Purvis Supervisor's Telephone Number:
Attachment(s)
1) XINotice of References Cited (PTO-892) 3) Xinterview Summary (PTO-413)
Paper No(s)/Mail Date.
2) xlnformaﬁon Disclosure Statement(s) (PTO/SB/08) I:l ]
Paper No(s)/Mail Date . 4) Other: .
U.S.Patent and Trademark Office
PTOL-413FP (Rev. 08-13) First Action Interview Pilot Program - Pre-Interview Communication Part of Paper No./Mail Date 20170301
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Application No. Applicant(s)

. . . . 15/213,273 SMITH ET AL.
First Action Interview Pilot Program i i i i
Pre-Interview Communication Examiner Art Unit g:gn(;lrSt Inventor to File)
LONG K. TRAN 2829 No

Notification of Rejection(s) and/or Objection(s)

. Reference(s) Rejection . . I
# Claim(s) (if applicable) Statutory Basis Brief Explanation of Rejection
1 1.5 A 102(a)(2) CIaqus 1 - 5,Yelundur as ('981) , (fig 6 and all relevant texts), the solar cell (solar cell 6, fig.
6), discloses a solar cell
2 6-8 A 103 Obviously

Expanded Discussion/Commentary

Regarding claim 1, Yelundur, figs. 1 — 6 and all relevant texts), discloses a solar cell (solar cell 6, fig. 6), having a front side which faces the
sun (side facing light) during normal operation and a back side opposite the front side,the solar cell comprising: a dielectric region over a
silicon substrate ([0026, 0027, 0055]), wherein a portion of the silicon substrate has a dopant concentration of approximately less than or
equal to 2x1018cm-3 ; ([0040, 0053]); a first emitter region (15) having metal impurities formed over the dielectric region;

a first metal contact (30) formed over the first emitter region ((15)[0061]); a second emitter region (55) having metal impurities; andirst metal
contact (are formed on a side of the solar cell opposite a side of the solar cell on which the second emitter region and second metal contact
are formed.

Regarding claim 2, Yelundur discloses the first emitter region and first metal contact are formed on the front side of the solar cell (side
facing light) and the second emitter region and second metal contact are formed on the back side of the solar cell

2 .Regarding claim 3, Yelundur discloses the portion of the silicon substrate having a dopant concentration of approximately less than or equal
to 2x1018cm-3; ([0040, 0053)) is on the front side of the solar cell.
Regarding claim 4, Yelundur discloses the first emitter region is a doped polysilicon region.
4 Regarding claim 5, Yelundur discloses the first emitter region and first metal contact are formed on the back side of the solar cell and the
second emitter region and second metal contact are formed on the front side of the solar cell
Regarding claim 6, Yelundur discloses the portion of the silicon substrate having a dopant concentration of approximately less than or equal to
6 2x1018cm-3 ([0040, 0053]) on the front side of the solar cell;
Regarding claim 7 Yelundur discloses the first emitter region is a doped polysilicon region.
8 Regarding claim 8 Yelundur discloses the portion of the silicon substrate having a dopant concentration of approximately less than or equal to
2x1018cm-3 is on the front side of the solar cell.
DATE: /LONG K. TRAN/
03 March, 2017 Primary Examiner, Art Unit 2829

U.S. Patent and Trademark Office
PTOL-413FP (Rev. 08-13) First Action Interview Pilot Program - Pre-Interview Communication Part of Paper No./Mail Date 20170301
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Application No. Applicant(s)
3 e 3 15/213,273 SMITH ET AL.
Examiner-Initiated Interview Summary i
Examiner Art Unit AlA (First Inventor | Page
to File) Status
LONG K. TRAN 2829 Yes 10of 1

All participants (applicant, applicant's representative, PTO personnel):

1. LONG K. TRAN (Primary Examiner); Telephonic 2. Justin K. Brask (Attorney of Record):; Telephonic

Date of Interview: 02 March 2017

Claim(s) discussed: 1-20

Brief Description of main topic of discussion: Restriction is required under 35 U.S,C, 121; and potential Double
Patenting rejection against US 9,520,507 (parent case 14/579935)

Issues Discussed:

Election/Restriction:
Claims 1 - 8, drawn to solar cell. Claims 9 - 20, drawn to a method of making a solar cell.
As a result, claims 1 - 8 are selected without traverse, claims 9 - 20 are withdrawn;

Double Patenting:
Claim 1 is potentially rejected on ground of nonstatutory double patenting as being unpatenable over claim 1 of US 9,520,507.

As a result,It was also agreed that the instant claim 1 is different from claim 1 of the US 9,520,597. They are different
species.Therefore no Double Patenting Rejection needed.

/LONG K. TRAN/
Primary Examiner, Art Unit 2829

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of the interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in the
application file. It is the applicant’s responsibility to provide the written statement, unless the interview was initiated by the
Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:
MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)
37 CFR § 1.2 Business to be transacted in writing

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. 01/01/2015) Interview Summary Paper No. 20170301
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Application/Control No. Applicant(s)/Patent Under
S
Notice of References Cited . .
Examiner Art Unit
LONG K. TRAN 2829 Page 1 of 1
U.S. PATENT DOCUMENTS
* Coumfj?o“;g_‘;';‘m'igf_”g‘:; Code MM?@?YY Name CPC Classification US Classification
* A | US-2013/0247981 A1 09-2013 YELUNDUR; VIJAY HO01L31/022425 136/259
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| Us-
J | US-
K | US-
L | USs-
M | US-
FOREIGN PATENT DOCUMENTS
* Countr??o%?—?\l?m’\tizrzig Code MME??\((—:‘YY Country Name CPC Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited
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Receipt date:

07/18/2016

15213273 — GAU: 2829

Suibsiluly for form 148QFTE

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

Aipe 55 wany shexls as meoessIny}

Compiele ¥

Application Number

Filing Date

Even date herewith

First Named Inventor

David D. Smith, et al.

Group Art Unit

Examiner Name

Sheet 1 of 3 Attorney Docket No: 7923P167C
US PATENT DOCUMENTS
Pages, Columas,
Fublication Lineg, Where Redevant
Exariner Cite USP Document or fssue Date Name of Paientee or Applicant Fassages of Relevant
initial * Mot Number MM-DDYYYY of cited Document Figures Appear

US-20180155866 OB/0Z/2016 HA JUNGMIN, et al,

US-20160155877 06/02/2016 CHUNG, JINWWON, ef al.

US-20180056322 02/25/2016 YANG, YOUNGSUNG, at al,

US-201601268368 O5/05/2016 LEE, YUUIN, et al.

US-20180155885 06/02/2016 SHIM, GOOHWAN, et al.

US-201680187210 Q7107/2015 HAYASHI, NAOFUMI, et al.

US-20160181461 06/23/2016 LUEYAMA, TOMONCRI, ot al,

US-8,362 426 OB/0712016 GOTO, RYO, et al.

US-8.208 839 Q212372016 LEE, HYUNHO, et sl

US-7.718,888 05/18/2016 COUSINS, PETER JOHN

US-7,737 357 06/15/2010 COUSINS, PETER JOHN

US-8,815 831 OB/26/2014 COUSING, PETER JOHN

FOREIGN PATENT DOCUMENTS
Forelgn Patert Document Pages, Columnes, Lines,
Examiner | Gite County CodsHumbeniing Cods Publication Bate | Name of Patentee or Applicant of | Where Refevant Passages
initiaiz® Ne ¥ {3 knowe) MM-DDYYYY cited Drocument of Relevant Figures Appeas | T2
OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS
includs name of the author {in CAPITAL LETTERS), titfe of the artinie {when appropriata), title of the fam {boalk,
Exarnviaer Cite magazine, joumal, serial, symposium, catalog, =ic.}, date, pageis), volume-issue number{s], publisher, cily andfor
taiinis® ot wountey whers published T
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRQUGH. /L.K.T/
EXAMINER /LONG K TRAN/ DATE CONSIDERED 03/02/2017
Sawad un PTEDEES: 1~ fchYel 3 S S s rRiied by BOTY G2080Y
* EKARIBERG didtat ¥ s wittavest, whntheer B vl ointien i i eonfaenee with MEFER SUE, Do Yeer ey fre yoedir 2 wnd et ik Il oupy of this Ineey with fupil cmmenizaion
Apeinand,) Apelicants grigee Slaton ey i vopdivasl i E: mark fars & Engihsy far B o I gt

vl 2 Apizant s
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

BIB DATA SHEET

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. 3960

David D. Smith, Campbell, CA;
Tim Dennis, Canton, TX;

*k CONTINUING DATA kkkkkhkkhkhkhkkhhhhhkhhhkhhd

*k FOREIGN APPLICATIONS kkkkhkdkhkhkhhhkhkhhkhkkhkhkkd
** IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

Russelle De Jesus Tabajonda, Banlic Cabuyao City, PHILIPPINES;

This application is a CON of 14/579,935 12/22/2014 PAT 9520507

SERIAL NUMBER FILINSAQI)_rE 371(c) CLASS GROUP ART UNIT ATTORN'\IJE(\)(.DOCKET
15/213,273 07/18/2016 438 2829 7923P167C
RULE
APPLICANTS
INVENTORS

SunPower/ BSTZ

Blakely Sokoloff Taylor & Zafman LLP
1279 OAKMEAD PARKWAY
SUNNYVALE, CA 94085-4040
UNITED STATES

08/01/2016
Foreign Priority claimed O Yes Mo STATEOR | SHEETS TOTAL |INDEPENDENT
35 USC 119(a-d) conditions met [ Yes bdNo | [ Metafter COUNTRY [DRAWINGS [ CLAIMS CLAIMS
Xi&fi@@ﬁged % e CA 6 20 3
ADDRESS

TITLE

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

FILING FEE |FEES: Authority has been given in Paper

|0 All Fees

10 1.16 Fees (Filing)

|
|
|EI 1.17 Fees (Processing Ext. of time) |
|
|
|

RECEIVED [No.__ tocharge/credit DEPOSIT ACCOUNT
1600 No. for following: |EI 1.18 Fees (Issue)
|EI Other
|Q Credit

BIB (Rev. 05/07).
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Raceipt date: 10/14/2016

Substitute for form 1448A/PTO Compiete if Known
Application Number 15/213,273
INFORMATION DISCLOSURE | Filing Date July 18, 2016
STATEMENT BY APPLICANT | First Named Inventor | David D. Smith, et al.
(Use as many sheets as necessary) Group Art Unlt 2829
Examiner Name Unknown
Sheet 1 of 1 Attorney Docket No: 7923P167C

US PATENT DOCUMENTS

Pages, Columns,
Publication Lines, Where Relevant
Examiner Cite USP Document or Issue Date Name of Patentee or Applicant Passages or Relevant
Initial * No ' Number MM-DD-YYYY of cited Document Figures Appear
US-20160240704 08/18/2016 SHIM, MYUNG SEOK
US-20160240705 08/18/2016 TAKAHAMA, TSUYOSHI
US-20160268454 09/15/2016 GWON, JINHO

FOREIGN PATENT DOCUMENTS

Foreign Patent Document Pages, Columns, Lines,
Examiner Cite Country Code/Number/Kind Code Publication Date Name of Patentee or Applicant of Where Relevant Passages
Initials* No ! (if known) MM-DD-YYYY cited Document or Relevant Figures Appear | T?

OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Examiner Cite magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
Initials* No ' country where published. T?

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /L.K.T/

/LONG K TRAN/ D3/02/2017

EXAMINER DATE CONSIDERED

Based on PTO/SB/08A(09-06) - Substitute Disclosure Statement Form (PTO-1449) as modified by BSTZ 03/26/07
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.1 Applicant's unique citation designation number (optional) 2 Applicant is to place a check mark here if English language Translation is attached
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Smith, et al. Examiner: Tran, Long K
Application No.: 15/213,273 Art Unit: 2829
Filed: July 18,2016 Confirmation No.: 3960

For: SOLAR CELLS WITH IMPROVED
LIFETIME, PASSIVATION AND/OR
EFFICIENCY

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PROPOSED AMENDMENT IN RESPONSE TO FIRST ACTION INTERVIEW
PILOT PROGRAM PRE-INTERVIEW COMMUNICATION

Dear Examiner:

This proposed amendment is being filed concurrently with an Applicant Initiated
Interview Request Form (PTOL-413A).
The Listing of Claims begins on page 2 of this paper.

Remarks begin on page 6 of this paper.

I hereby certify that this correspondence is being deposited via
EFS Web on the date below:

April 5, 2017

Date of Deposit

[Lisa Puccinelli
Lisa Puccinelli
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Substitute for form 1448A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Use as many sheets as necessary)

[Complete if Known

Application Number 15/213,273
Filing Date July 18, 2016
First Named Inventor Smith, David
Group Art Unit 2812
Examiner Name Tran, Long K.

Sheet 1 of 1 Attorney Docket No: 7923P167C
US PATENT DOCUMENTS
Pages, Columns,
Publication Lines, Where Relevant
Examiner Cite USP Document or Issue Date Name of Patentee or Applicant Passages or Relevant
Initial * No ' Number MM-DD-YYYY of cited Document Figures Appear
US-2008/0197454 08/21/2008 Rakotoniana et al.,
US-2008/0217747 09/11/2008 Chudzik et al.,
US-2010/0105190 04/29/2010 Ferre | Tomas, Rafel
US-2012/0305060 12/06/2012 Fu et al.,
US-2014/0166095 06/19/2014 Loscutoff et al.,
US-20140061531 03/06/2014 FAUR, MARIA , et al.
US-20140166086 06/19/2014 MARSHALL, DANIEL S.
US-20140166089 06/19/2014 SHEPHERD, MICHAEL , et al.
US-20150162483 06/11/2015 WEIDMAN, TIMOTHY, et al.
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines,
Examiner Cite Country Code/Number/Kind Code Publication Date Name of Patentee or Applicant of Where Relevant Passages
Initials* No ! (if known) MM-DD-YYYY cited Document or Relevant Figures Appear | T?
SHIN-ETSU CHEMICAL
JP-2011-166021 08/25/2011 COLTD,
OTHER DOCUMENTS -- NON PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book,
Examiner Cite magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or
Initials* No ' country where published. T?
International Search Report and Written Opinion from PCT/US2015/067220
(Attorney Docket No. 7923.P167PCT) mailed April 29, 2016, 13 pgs.,
Pre-Interview Office Action for U.S. Patent Application No. 14/579,935 (Attorney
Docket No. 7923P167) mailed January 11, 2016, 4 pgs.,
EXAMINER DATE CONSIDERED

Based on PTO/SB/08A(09-06) - Substitute Disclosure Statement Form (PTO-1449) as modified by BSTZ 03/26/07
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not considered. Include copy of this form with next communication to
applicant.1 Applicant's unique citation designation number (optional) 2 Applicant is to place a check mark here if English language Translation is attached
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( Application No. 15/21 3,273
INFORMATION DISCLOSURE Filing Date | July 18, 2016
STATEM ENT BY APPL'CANT First inventor | David D. Smith, et al.
ArtUnit | 2829
(Not for submission under 37 CFR 1.99) ExaminerName | Tran [ong K
> Attorney Docket No. | 7923P167C Conf. No. 3960

DUTY OF DISCLOSURE STATEMENT
In accordance with the duty of disclosure, enclosed is a copy of an Information Disclosure Statement (IDS) Citation Form
PTO/SB/08 or PTO-1449, together with copies of the documents cited on that form, except for copies not required to be
submitted (e.g., copies of U.S. patents and U.S. published patent applications need not be enclosed). This IDS and IDS
Citation Form are being submitted before the mailing of a final Office Action or Notice of Allowance. It is respectfully

requested that the cited references be considered and that the enclosed copy of PTO/SB/08 be initialed by the Examiner to
indicate such consideration and a copy thereof returned to applicant(s).

The submission of this Information Disclosure Statement is not to be construed as a representation that a search has been

made in the subject application and is not to be construed as an admission that the information cited in this statement is
material to patentability.

\,
e

ANG

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).
OR

m None

E The IDS Filing Fee in the amount of $180.00 as set forth in 37 CFR 1.17(p) has been submitted herewith.
X itis requested that any requisite fees be debited from Deposit Account 02-2666.

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 signature.

Signature | /Justin K. Brask/

Date (MM-DD-YYYY) | 04-05-2017
Registration Number | 61080

| hereby certify that this correspondence is being submitted electronically via EFS Web on the date shown below.

Name/Print Justin K. Brask

Lisa Puccinelli [Lisa Puccinelli/ Date 04-05-17

This collection o 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 collection is estimated to take 1 hour to
complete, including gathering, preparing and submitting the completed application form to the USPTC. 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.

\ J
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PATENT COOPERATION TREATY
From the INTERNATIONAL SEARCHING AUTHORITY

:/(;:NCENT, LESTER J. P C T

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 1279

NOTIFICATION OF TRANSMITTAY
OAKMEAD PARKWAY SUNNYVALE CA 94085 USA THE INTERNATIONAL SEARCH REPOR

RECEIVED ot rucssn

THE WRITTEN OPINION OF THE INTERNATIONAI
SEARCHING AUTHORITY, OR THE DECLARATION

Date of mailing

!
(dov /npn[h/. ear) 29 Ap ] 2016 (290420]6)
oo §Y3E |

Applicant's or agent's file reference =

7923P167PCT BLAKELY SOKO _59%%6&%&&{'01‘1 See paragraphs 1 and 4 below
International application No. SUNBEMAAdul filing date

PCT/US2015/067220 TRy MOTITIEN] ™21 December 2015 (21.12.2015)
Applicant

SUNPOWER CORPORATION

1. The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.
Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the
international search report.
How? Directly to the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des
Colombettes 1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detailed instructions, sce PCT Applicant's Guide, International Phase, paragraphs 9.004 . 9-011.

2. I:j The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith,

3. D With regard to any protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
the protest together with the decision thereon has been transmitted to the International Bureau together with any
request to forward the texts of both the protest and the decision thereon to the designated Offices.

[:] no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.
4. Reminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an international
preliminary examination report has been or is to be established. Following the expiration of 30 months from the priority date, these
comments will also be made available to the public.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the International
Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the International Bureau before the completion of the technical preparations for international publication
(Rules 90bis.]1 and 90bis.3).

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for intemational preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date
(in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed acts for
entry into the national phase before those designated Offices. In respect of other designated Offices, the time limit of 30 months (or
Tater) will apply even if no demand is filed within 19 months. For details about the applicable time limits, Office by Office, see
www.wipo.int/pct/en/texts/time_limits.html and the PCT Applicant's Guide, National Chapters.

Within 19 months from the priority date, the applicant may request that a supplementary international search be carried out by an
International Searching Authority, that offers this service (Rule 45bis.1). The procedure for requesting supplementary international

search is described in the PCT Applicant's Guide, International Phase, paragraphs 8.006-8.032. RECEIVED

Name and mailing address of the ISA/KR Authorized officer
i International Application Division
Korean Intellectual Property Office COMMISSIONER

189 Cheongsa-ro, Seo-gu, Dagjeon, 35208, Republic of Korea

Fac;imile No. 82-42-481-8578 Telephone No. 82-42-481-5875

Form PCT/ISA/220 (July 2014)
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* Attention

Copies of the documents cited in the international search report can be searched in the following Korean
Intellectual Property Office English website for six months(expire date : 2016.10.29 ) from the date of
mailing of the international search report.

http://www.kipo.go kr/en/ => PCT Services => PCT Services

ID : PCT international application number

PW: P94YKX2F :

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International

Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants.

Homepage: http://www.ipkcenter.com

Email: ipkc@ipkcenter.com

Notes to Form PCT/ISA/220 (July 2014)
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PCT/US2015/067220
"PATENT COOPERATION TREATY

PCT

INTERNAT]ONAL SEARCH REPORT
(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference

FOR FURTHER ~ see Form PCT/ISA/220 .
T7923P167PCT N ACTION as well as, where applicable, item 5 below. -
International application No. International filing date (day/month/yvear) (Earliest) Priority Date (day/month/year)
PCT/US2015/067220 21 December 2015 (21.12.2015) 22 December 2014 (22.12.2014)
Applicant
SUNPOWER CORPORATION

This 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 Intemational Bureau.

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

D It is also accompanied 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

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)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2 D Certain claims were found unsearchable (See Box No. I)
3. l:l Unity of invention is lacking (See Box No. I1I)

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:

5. With regard to the abstract,
the text is 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. '
[—_—] 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 figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/US2015/067220

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 31/04(2006.01)i, HO1L 31/0224(2006.01)i, HO1L 31/0368(2006.01)i, HO1L 31/14(2006.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO1L 31/04; HOIL 21/322; HO1L 21/469; HO1L 31/0224; HO1L 31/18; HOIL 29/30; HOIL 31/0232; HOIL 23/58; HOIL 31/0368; HOIL

31/14

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS(KIPO internal) & keywords: solar cell, metal impurity, dielectric, emitter, metal contact,

heat, getter contaminants, and similar terms.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No. -

Y JP 2011-166021 A (SHIN-ETSU CHEMICAL CO., LTD.) 25 August 2011
See paragraphs [0001]-{00041, {00091-[0032], and [0048]:

claim 1; and figures 1-3.

Y US 2012-0305060 Al (JIANMING FU et al.) 06 December 2012
See paragraphs [0030]-[0056]}; claims 1 and 3. and figures 1-4.

Y US 2014~0166095 Al (PAUL LOSCUTOFF et al.) 19 June 2014
See paragraphs [0012]1-{0033]: claim 7: and figures 1-13.

A US 2010-0105190 Al (RAFEL FERRE I TOMAS) 29 April 2010
See paragraphs [0023]-{0030]; claims 1-5: and figures la-lc.

A US 2008-0197454 Al (JEAN PATRICE RAKOTONIANA et al.) 21 August 2008
See paragraphs [0034]1-[0043]; claims 1 and 10: and figures 6-8.

A US 2008-0217747 A1l (MICHAEL P. CHUDZIK et al.) 11 September 2008
See paragraphs [0024]1-[0059] and figures 1A-2B.

1-20

1-20

10-11

1-20

1-20

1-20

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

@ See patent family annex.

* Special categories of cited documents:

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

"E" earlier application or patent but published on or after the international
filing date

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

"Q" document 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

"X" 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

"Y" 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 skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search
29 April 2016 (29.04.2016)

Date of mailing of the international search report

29 April 2016 (29.04.2016)

Name and mailing address of the ISA/KR
International Application Division
Korean Intettectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer -
(- ;éj i

i ¢

NHO, Ji Myong

Telephone No. +82-42-481-8528

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No. -

Information on patent family members ) PCT/US2015/067220
Patent document Publication Patent family- Publication
cited in search report date member(s) date
JP 2011-166021 A 25/08/2011 JP 5338702 B2 13/11/2013
US 2012-0305060 Al 06/12/2012 CN 103650165 A .19/03/2014
EP 2715802 A2 09/04/2014
EP 2715802 A4 10/12/2014
US 2015-0236177 Al 20/08/2015
US 9054256 B2 09/06/2015
W0 2012-166974 A2 06/12/2012
WO 2012-166974 A3 18/04/2013
US 2014-0166095 Al 19/06/2014 AU 2013-362916 Al 18/06/2015
CN 104885232 A 02/09/2015
EP 2936570 Al 28/10/2015
KR 10-2015-0097647 A 26/08/2015
SG 11201504664 A 30/07/2015
TW 201432923 A 16/08/2014
WO 2014-100004 Al 26/06/2014
US 2010-0105190 Al 29/04/2010 CN 102197497 A 21/09/2011
EP 2180531 Al 28/04/2010
JP 2012-506629 A 15/03/2012
KR 10-2011-0086833 A 01/08/2011
TW 201030854 A ) 16/08/2010
US 8124502 B2 28/02/2012
WO 2010-046284 Al 29/04/2010
US 2008-0197454 Al . 21/08/2008 EP 2168149 Al 31/03/2010
EP 2168149 A4 28/12/2011
EP 2168149 Bl 19/06/2013
W0 2008-101144 Al 21/08/2008
US 2008-0217747 Al 11/09/2008 © (N 101361173 A 04/02/2009
EP 1974372 A2 01/10/2008
EP 1974372 A4 09/12/2009
JP 2009-524239 A 25/06/2009
JP 5336857 B2 06/11/2013
KR 10-1144436 Bl 15/05/2012
KR 10-2008-0094894 A 27/10/2008
US 2007-0173008 Al 26/07/2007
US 7425497 B2 16/09/2008
US 7750418 B2 06/07/2010
WO 2007-087127 A2 02/08/2007
WO 2007-087127 A3 22/11/2007

Form PCT/ISA/210 (patent family annex) (January 2015)
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PCT/US2015/067220

PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To:
VINCENT, LESTER J.

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 1279
OAKMEAD PARKWAY SUNNYVALE CA 94085 USA

PCT

WRITTEN OPINION OF THE )
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing .
(davimonth/year) 29 April 2016 (29.04.2016)

Applicant's or agent's file reference
7923P167PCT

FOR FURTHER ACTION
~ See paragraph 2 below

International application No.

PCT/US2015/067220

International filing date (day/month/vear)
21 December 2015 (21.12.2015)

Priority date(day/month/vear)
22 December 2014 (22.12.2014)

International Patent Classification (IPC) or both national classification and IPC
HOIL 31/04(2006.01)i, HOIL 31/0224(2006.01)i, HOIL 31/0368(2006.01)i, HO1L 31/14(2006.01)i

Applicant
SUNPOWER CORPORATION

X

X

2. FURTHER ACTION

"For further options, see Form PCT/ISA/220.

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

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

Box No. | Basis of the opinion
|:| Box No. 1l Priority
D Box No. Il
D Box No. IV  Lack of unity of invention
& Box No. V
citations and explanations supporting such statement
D Box No. VI Certain documents cited
l:] Box No. VII  Certain defects in the international application

Box No. VHII Certain observations on the international application

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
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this International Searching Authority will not be so considered.

If 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 Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

Name and mailing address of the ISA/KR
International Application Division

. Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon,
Y 35208, Republic of Korea
Facsimile No. +82-42-481-8578

Date of completion of this opinion | Authorized officer

29 April 2016 (29.04.2016)

NHO, }i Myong

Telephone No. +82-42-481-8528

Form PCT/ISA/237 (cover sheet) (January 2015)
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WRITTEN OPINION OF THE . S International application No. -
INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :

z] the international application in the language in which it was filed

[_] 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 This opinion has been established taking into accourit the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis. 1(a))

3. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this Opll‘llOl’l has
been established on the basis of a sequence listing:

‘a. I:] forming part of the international application as filed:

[:] in the form of an Annex C/ST.25 text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13ter. 1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. I:' furnished subsequent to the international filing date for the purposes of intematioﬁal search only:
in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).
D on paper or in the form of an image file (Rule 13ter. 1(b) and Administrative Instructions, Section 713).

4. l:] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. Ty( January 2015)
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International application No.

WRITTEN OPINION OF THE _
INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

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 NONE YES
Claims 1-20 : NO
Industrial applicability (IA)  Claims 1-20 YES
Claims NONE NO

2. Citations and explanations :

Reference is made to the following documents:

DI1: JP 2011-166021 A (SHIN-ETSU CHEMICAL CO., LTD.) 25 August 2011
D2: US 2012-0305060 Al (JIANMING FU et al.) 06 December 2012

D3: US 2014-0166095 A1 (PAUL LOSCUTOFF et al.) 19 June 2014

2.1 Novelty and Inventive Step
2.1.1 Concering Claims 1-8
D1, which is considered to be the closest prior art to the subject matter of claims 1-8,
discloses a solar cell comprising:

a p-type silicon substrate 1 (see paragraphs {0003] and [0048]; and figure 1);

an n-type impurity diffusion layer 2 disposed over the substrate, the diffusion layer having
a metal impurity by high temperature heat treatment and forming in a single emitter structure
(see paragraphs [0003], [0020], and [0025]; and figure 1); and

an electrode 7 electrically connected to the impurity diffusion layer (see paragraphs
[0003], [0009], and [0048]; and figure 1).

2.1.1.1 Independent Claim 1

Claim 1 differs from D1 in that a solar cell of claim 1 comprises a dielectric region over a
silicon substrate, wherein a portion of the silicon substrate has a dopant concentration of less
than or equal to 2*10'® cm™. However, the difference can be easily derived from the feature of
D2 in analogous art (a quantum-tunneling-barrier layer (dielectric material is deposited) situated
above a base layer (SG-Si substrate 200), wherein a doping concentration of the base layer 304
can be between 1x10"%/cm® and 1x10"/cm’(see paragraphs [0034] and [0046]; claim 1 and
figure 2B)). Accordingly, it would be obvious to a person skilled in the art to combine the
disclosures of D1 and D2, thereby arrivihg' at the claim 1. Therefore, claim 1 is novel under
PCT Article 33(2), but lacks an inventive step under PCT Artjcle 33(3).

Continued on Supplemental Box

Form PCT/ISA/237 (Box No. V) (January 2015)
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Intcrnational application No.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

Box No. VIIT Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made: '
Claim 8 is worded in reference to 'the second emitter region' of claim 5. However, said 'second emitter region' has not been
previously worded in claim 5. Therefore, claim 8 does not meet the requirement of PCT Article 6.
(NOTE : Referring to the description, it is understood that claim 8 is dependent on claim 6. Accordingly, this written opinion has
been established on the assumption that claim 8 refers to claim 6.)

Form PCT/ISA/237 (Box No. VIITy (January 2015)
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International applicatibn No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

Supplemental Box

In case the space in any of the preceding boxes is not sufficient,
Continuation of : Box No. V

2.1.1.2 Dependent Claims 2-8
Claims 2-8 are directly or indirectly dependent on claim 1.

The additional features of claims 2 and 3 can be easily derived from the features of D2
(emitter layer 206 is situated on the front side of the solar cell facing the incident sunlight
(see paragraph [0035]); it is also possible to fabricate tunneling junction solar cells with an
emitter layer situated on the backside of the solar cell (see paragraph {0053]); and a front-side

electrode and a back-side electrode (see claim 1)).

The additional feature of claim 4 can be easily derived from the feature of D2 (the doping
concentration of base layer 304 can be between 1x10"/cm® and 1x10'/cm’® (see paragraph
[0046])).

The additional feature of claim 5 is merely a matter of design option in view of the feature of
D2 (the emitter layer comprises at least one of amorphous-Si (a-Si) and amorphous-SiC (a-SiC)

(see claim 3)).

The additional features of claims 6-8 are merely matters of design option in view of the
features of D2 (emitter layer 206 is situated on the front side of the solar cell facing the
incident sunlight (see paragraph [0035]); it is also possible to fabricate tunneling junction solar
cells with an emitter layer situated on the backside of the solar cell (see paragraph [0053]);
and a front-side electrode and a back-side electrode (see claim 1)).

Accordingly, claims 2-8 would have been obvious to a person skilled in the art over DI in
view of D2. Therefore, claims 2-8 are novel under PCT Article 33(2), but lack an inventive
step under PCT Article 33(3).

2.1.2 Concerning Claims 9-15§- )
D1, which is considered to be the closest prior art to the subject matter of claims 9-15,
discloses a method comprising:
forming a p-type silicon substrate 1 (see paragraphs [0003] and [0048]; and figure 1); and
forming n-type impurity diffusion layer 2 in a single emitter structure over the substrate,
the diffusion layer having a metal impurity by high temperature heat treatment, wherein the
high temperature heat treatment is 800-1050 °C (see paragraphs [0019]-[0020] and [0025]; and
figure 1).
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2.1.2.1 Independent Claim 9

Claim 9 differs from D1 in that the method of claim 9 comprises the steps of: forming a
dielectric region on a silicon substrate; and forming a dopant region on a surface of the silicon
substrate. However, the differences can be easily derived from the feature of D2 in analogous
art (a quantum-tunneling-barrier layer (dielectric material is deposited) situated above a base
layer (SG-Si substrate 200), wherein a doping concentration of the base layer 304 can be
between 1x10"/cm® and 1x10'/cm® (see paragraphs [0034] and [0046]; claim 1; and figure
2B)). Accordingly, it would be obvious to a person skilled in the art to combine the
disclosures of D1 and D2 to arrive at claim 9. Therefore, claim 9 is novel under PCT Article
33(2), but lacks an inventive step under PCT Article 33(3). '

2.1.2.2 Dependent Claims 10-11
Claims 10-11 are directly or indirectly dependent on claim 9.

The additional features of claims 10 and 11 are not explicitly disclosed in DI and D2’
However, the features are merely matters of design option in view of D3 in analogous art
(forming a first emitter on the thin dielectric layer on a backside of the solar cell (see claim
7); forming a second emitter in the single crystalline silicon substrate on the backside the solar
cell (see claim 7); and forming a first metal contact connected to the first emitter and a
second metal contact connected to the second emitter on the backside of the solar cell (see
claim 7)).

Accordingly, claims 10-11 would have been obvious to a person skilled in the art over D1 and
D2 in view of D3. Therefore, _claims 10-11 are novel under PCT Article 33(2), but lack an
inventive step under PCT Article 33(3).

2.1.2.3 Dependent Claims 12-15

Claims 12-15 are directly or indirectly dependent on claim 9.

The additional features of claims 12 and 13 can be easily derived from the feature of DI
(heating at 200 °C for 10 minutes to form n-type diffusion layer (see paragraph [0032])).

The additional feature of claim 14 is merely a matter of design option in view of the feature
of D2 (the emitter layer comprises at least one of amorphous-Si (a-Si) and amorphous-SiC
(a-SiC) (see claim 3)).
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The additional feature of claim 15 can be easily derived from the feature of D2 (an n-type
doped (using phosphorous) SG-Si wafer is selected (see paragraphs [0031] and [0036])).

Accordingly, claims 12-15 would have been obvious to a person skilled in the art over D1 in
view of D2. Therefore, claims 12-15 are novel under PCT Article 33(2), but lack an inventive
step under PCT Article 33(3).

2.1.3 Concerming Claims 16-20
D1, which is considered to be the closest prior art to the subject matter of claims 16-20,
discloses a method comprising:
forming a p-type silicon substrate 1 (see paragraphs [0003] and [0048]; and figure 1); and
forming n-type impurity diffusion layer 2 in a single emitter structure over the substrate,
the diffusion layer having a metal impurity by high temperatﬁre heat treatment, wherein the
high temperature heat treatment is 800-1050 °C (see paragraphs [0019]-[0020] and [0025]; and
figure 1).

2.1.3.1 Independent Claim 16

Claim 16 differs from D1 in that the method of claim 16 comprises the steps of: forming a
dielectric region on a silicon substrate; forming a second emitter region having metal impurity
over the dielectric region on the back side of the solar cell; forming a dopant region on a
surface of the silicon substrate; and forming first and second metal contacts over the first and
second emitter regions, respectively. However, these features are merely matters of design
option in view of D2 in analogous art (a quantum-tunneling-barrier layer (dielectric material is
deposited) situated above a base layer (SG-Si substrate 200), wherein a doping concentration of
the base layer 304 can be between 1x10'%cm’ and 1x10"/cm® (see paragraphs [0034] and
[0046]; claim 1 and figure 2B); emitter layer 206 is situated on the front side of the solar’ cell
facing the incident sunlight (see paragraph [0035]); it is also possible to fabricate tunneling
junction solar cells with an emitter layer situated on the backside of the "solar cell (see
paragraph [0053]); and a front-side electrode and a back-side electrode (see claim I)).
Accordingly, it would be obvious to a person skilled in the art to combine the -disé]osures of
D1 and D2 to arrive at claim 16. Therefore, claim 16 is novel under PCT Article 33(2), but
lacks an inventive step under PCT Article 33(3).
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2.1.3.2 Depedent Claims 17-20

Claims 17-20 are directly or indirectly dependent on claim 16.

The additional features of claims 17 and 18 can be easily derived from the feature of DI

(heating at 200 °C for 10 minutes to form a n-type diffustion layer (see paragraph [0032])).

The additional feature of claim 19 is merely a matter of -design option in view of the feature
of D2 (the emitter layer comprises at least one of amorphous-Si (a-Si) and amorphous-SiC
(a-SiC) (see claim 3)).

The additional feature of claim 20 can be easily derived from the feature of D2 (an n-type
doped (using phosphorous) SG-Si wafer is selected (see paragraphs [0031] and [0036])).

Accordingly, claims 17-20 would have been obvious to a person skilled in the art over DI in
view of D2. Therefore, claims 17-20 are novel under PCT Article 33(2), but lack an inventive
step under PCT  Article 33(3). '

2.2 Industrial Applicability
Claims 1-20 are industrially applicable under PCT Article 33(4).
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(57)Abstract

PROBLEM TO BE SOLVED: To provide a manufacturing method of a solar cell, capable of
manufacturing a high efficiency solar cell with high bulk lifetime of minority carriers, at low
cost, and to provide the solar cell manufactured by the method.

SOLUTION: In the manufacturing method of a solar cell, a silicon substrate 1 is heat-
treated, at a high temperature under presence of impurities whose conductivity type are
different from that of the substrate to form an impurity diffusion layer 2, and then electrodes
4, 6, and 7 to be electrically connected to the impurity diffusion layer 2 are formed. When
the solar cell is to be manufactured, a substrate with high bulk lifetime of minority carriers is
manufactured, by heat-reating the substrate at a temperature lower than the high
temperature, preferably, using a heat treatment furnace different from the high temperature
treatment furnace, after forming the impurity diffusion layer by high temperature heat
treatment so as to getter metal impurities present inside the substrate, such as Fe, and Zn
in device-inactive regions, such as an n-type diffusion layer 2 and a PSG (phosphosilicate
glass) layer.r.
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NOTE: This form should be completed and filed by applicant in advance of the interview (see MPEP § 713.01).
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USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 24 minutes to
complete including gathermg, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
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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, PRAgB ok0F460288:xandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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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 displays a valid OMB control number.

Instruction Sheet for:

APPLICANT INITIATED INTERVIEW REQUEST FORM
(Not to be Submitted to the USPTO)

1.

Page 2

If this form is signed by a registered practitioner not of record, the authority to
submit the Applicant Initiated Interview Request Form is pursuant to limited
authority to act in a representative capacity under 37 CFR 1.34 and further
proof of authority to act in a representative capacity may be required.

See 37 CFR 1.34.

The Office will accept the signed form as an indication that the registered
practitioner not of record is authorized to conduct an interview on behalf of the
principal in pursuant to 37 CFR 1.34.

For more information, see the “Conducting an Interview with a Registered
Practitioner Acting in a Representative Capacity” notice which is available on
the USPTO Web site at: http://www.uspto.gov/patents/law/notices/2010.jsp.

This is not a power of attorney to any named practitioner. Accordingly, any
registered practitioner not of record named on the form does not have
authority to sign a request to change the correspondence address, a request
for express abandonment, a disclaimer, a power of attorney, or other
document requiring the signature of the applicant, assignee of the entire
interest or an attorney of record. If appropriate, a separate power of attorney
to the named practitioner should be executed and filed in the US Patent and
Trademark Office.

Any interview concerning an unpublished application under 35 U.S.C. § 122(b)
with a registered practitioner not of record, pursuant to 37 CFR 1.34, will be
conducted based on the information and files supplied by the practitioner in
view of the confidentiality requirements of 35 U.S.C. § 122(a).
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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.

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. Arecord 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 rrecord 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. Arecord 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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REMARKS
The following remarks are provided in response to the First Action Interview Pilot
Program Pre-Interview Communication (“Office Action”) mailed March 7, 2017.
The Applicants have reviewed the Office Action and respectfully disagree with
the Examiner’s rejections. An Applicant Initiated Interview Request Form (PTOL-413A)
is attached with a proposed interview date of May 5, 2017. We look forward to

discussing the rejections with the Examiner during the interview.

App. No. 15/213,273 6 Examiner: Tran, Long K
Docket No. 7923 P167C Art Unit: 2829
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CONCLUSION

This proposed amendment is submitted concurrently with an Applicant Initiated

Interview Request Form (PTOL-413A).

Pursuant to 37 C.F.R. 1.136(a)(3), the Applicant(s) hereby request and authorize
the U.S. Patent and Trademark Office to (1) treat any concurrent or future reply that
requires a petition for extension of time as incorporating a petition for extension of time
for the appropriate length of time and (2) charge all required fees, including extension of
time fees and fees under 37 C.F.R. 1.16 and 1.17, to Deposit Account No. 02-2666.

Respectfully submitted,

BLAKELY SOKOLOFF TAYLOR & ZAFMAN, L L P.

April 5,2017 /Justin K. Brask/

Date Justin K. Brask
Reg. No. 61,080

1279 Oakmead Parkway

Sunnyvale, CA 94085-4040

Telephone: (503) 439-8778

Facsimile: (503) 439-6073

App. No. 15/213,273 7 Examiner: Tran, Long K
Docket No. 7923 P167C Art Unit: 2829
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Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the

application.

Listing of Claims:

1. (Original) A solar cell, the solar cell having a front side which faces the
sun during normal operation and a back side opposite the front side, the solar cell
comprising:

a dielectric region over a silicon substrate, wherein a portion of the silicon

substrate has a dopant concentration of approximately less than or equal to 2x10'®
-3.

2

cm

a first emitter region having metal impurities formed over the dielectric
region;

a first metal contact formed over the first emitter region;

a second emitter region having metal impurities; and

a second metal contact formed over the second emitter region, wherein the
first emitter region and first metal contact are formed on a side of the solar cell
opposite a side of the solar cell on which the second emitter region and second

metal contact are formed.

2. (Original) The solar cell of claim 1, wherein the first emitter region and
first metal contact are formed on the front side of the solar cell and the second emitter

region and second metal contact are formed on the back side of the solar cell.

3. (Original) The solar cell of claim 2, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or equal to 2x10'® cm-

3 is on the front side of the solar cell.

App. No. 15/213,273 2 Examiner: Tran, Long K
Docket No. 7923 P167C Art Unit: 2829
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4. (Original) The solar cell of claim 2, wherein the first emitter region is a

doped polysilicon region.

5. (Original) The solar cell of claim 1, wherein the first emitter region and
first metal contact are formed on the back side of the solar cell and the second emitter

region and second metal contact are formed on the front side of the solar cell.

6. (Original) The solar cell of claim 5, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or equal to 2x10'® cm-

3 is on the front side of the solar cell.

7. (Original) The solar cell of claim 5, wherein the first emitter region is a

doped polysilicon region.

8. (Original) The solar cell of claim 1, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or equal to 2x10'® cm-

3 is on the front side of the solar cell.

0. (Withdrawn) A method of fabricating a solar cell, the solar cell having a
front side which faces the sun during normal operation and a back side opposite the front
side, the method comprising:

forming a dielectric region on a silicon substrate;

forming a first emitter region over the dielectric region;

forming a dopant region on a surface of the silicon substrate; and

heating the silicon substrate at a temperature above 900 degrees Celsius to
getter contaminants to the emitter region and drive dopants from the dopant

region to a portion of the silicon substrate.

10. (Withdrawn) The solar cell of claim 9, further comprising:

App. No. 15/213,273 3 Examiner: Tran, Long K
Docket No. 7923 P167C Art Unit: 2829
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forming a second emitter region having metal impurities over the
dielectric region, wherein the first and second emitter regions are formed on the
back side of the solar cell; and

forming a second metal contact formed over the second emitter region.

11.  (Withdrawn) The method of claim 10, wherein forming the second emitter
region comprises at least partially forming the second emitter region over the first emitter

region.

12. (Withdrawn) The method of claim 9, further comprising performing at

least one other heating step at a temperature below 900 degrees Celsius.

13, (Withdrawn) The method of claim 12, wherein the at least one other

heating step at a temperature below 900 degrees Celsius is performed before the heating.

14. (Withdrawn) The method of claim 9, wherein forming the first emitter

region comprises forming polysilicon.

15. (Withdrawn) The method of claim 9, wherein forming the dopant region
on the surface of the silicon substrate comprises forming phosphorus on the surface of the

silicon substrate opposite the first emitter region.

16.  (Withdrawn) A method of fabricating a solar cell, the solar cell having a
front side which faces the sun during normal operation and a back side opposite the front
side, the method comprising:

forming a dielectric region on a silicon substrate;
forming a first emitter region having metal impurities over the dielectric

region on the front side;

App. No. 15/213,273 4 Examiner: Tran, Long K
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forming a second emitter region having metal impurities over the
dielectric region on the back side of the solar cell,

forming a dopant region on a surface of the silicon substrate;

heating the silicon substrate at a temperature above 900 degrees Celsius to
getter metal contaminants to the first and second emitter regions and drive
dopants from the first dopant region to a portion of the silicon substrate; and

forming first and second metal contacts over the first and second emitter

regions, respectively.

17. (Withdrawn) The method of claim 16, further comprising performing at

least one other heating step at a temperature below 900 degrees Celsius.

18.  (Withdrawn) The method of claim 17, wherein the at least one other

heating step at a temperature below 900 degrees Celsius is performed before the heating.

19. (Withdrawn) The method of claim 16, wherein forming the first emitter

region comprises forming polysilicon.

20. (Withdrawn) The method of claim 16, wherein forming the dopant region
on the surface of the silicon substrate comprises forming phosphorus on the surface of the

silicon substrate.

App. No. 15/213,273 5 Examiner: Tran, Long K
Docket No. 7923 P167C Art Unit: 2829
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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

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/213,273 07/18/2016 David D. Smith 7923P167C 3960
84372 7590 05/23/2017
EXAMINER
SunPower/ BSTZ |
Blakely Sokoloff Taylor & Zafman LLP TRAN, LONG K
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| MAIL DATE | DELIVERY MODE
05/23/2017 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.
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Application No. Applicant(s)

) .. ) 15/213,273 SMITH ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
LONG K. TRAN 2829

All participants (applicant, applicant's representative, PTO personnel):

(1) LONG K. TRAN. (3) .

(2) Justin K. Brask RE. 61080. (4) .

Date of Interview: 18 May 2017.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant  [X] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed [J101 [J112 X102 [X]103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1-8.
Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

An Examiner-initiated Interview with Applicanis' counsel Justin K. Brask (RE. 61080), was conducted on
05/18/2017 to figure 6 which showing fixtures related to claimed inventions of the instant application. As a result there is
no agreement being made.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170518
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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Application No. Applicant(s)
First Action Interview 15/213,273 SMITH ET AL.
Office Action Summary Examiner Art Unit AlA (First Inventor to File)
LONG K. TRAN 2829 Status
Yes

The MAILING OR NOTIFICATION DATE of this communication appears on the cover sheet with the correspondence address.

THE SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE TWO MONTHS FROM THE MAILING OR
NOTIFICATION DATE OF THIS COMMUNICATION.

This time period for reply is extendable under 37 CFR 1.136(a) for only TWO additional MONTHS.

[ClApplicant’s request to not have a first-action interview is acknowledged (or the time period for reply set forth in the Pre-
Interview Communication has expired and the Office did not receive any reply).

Status
1) Responsive to communication(s) filed on 07/18/2016 and interview conducted on 05/18/17.
[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .
2)[] 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

3)X Claim(s) 1-20 is/are pending in the application.
3a) Of the above claim(s) 9-20 is/are withdrawn from consideration.

4[] Claim(s) is/are allowed.

5[ Claim(s) 1-8is/are rejected.

6)[] Claim(s) ____is/are objected to.

7)[0 Claim(s) ____ are subject to restriction and/or election requirement.

Application Papers
8)[] The specification is objected to by the Examiner.
9)[X] The drawing(s) filed on 07/18/2016 is/are: a)X] 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).

Priority under 35 U.S.C. § 119
10)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[J Some * ¢)[] None of:
1.[] 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.
Contact Information

Examiner’s Telephone Number: (571)272-1797

Examiner’s Typical Work Schedule: 8:00 - 17:00

Supervisor's Name: Sue A. Purvis Supervisor’'s Telephone Number: 571-272-
Attachment(s)
1) DNotice of References Cited (PTO-892) 3) xlnterview Summary (PTO-413)

Paper No(s)/Mail Date. .

2) &Informaﬁon Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Cther: .
Paper No(s)/Mail Date .

U.S. Patent and Trademark Office
PTOL-413FA (Rev. 11-13) First Action Interview Office Action Summary Part of Paper No./Mail Date 20170518
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First Action Interview
Office Action Summary

Application No. Applicant(s)

15/213,273 SMITH ET AL.

Examiner Art Unit AlA (First Inventor to File)
LONG K. TRAN 2829 S\t("g:s

Notification of Rejection(s) and/or Objection(s)

. Reference(s) Rejection . . I
# Claim(s) (if applicable) Statutory Basis Brief Explanation of Rejection
1 1.5 A 102(a)(2) CIaqus 1 - 5,Yelundur as ('981) , (fig 6 and all relevant texts), the solar cell (solar cell 6, fig.
6), discloses a solar cell
2 6-8 A 103 Obviously

Expanded Discussion/Commentary

Regarding claim 1, Yelundur, figs. 1 — 6 and all relevant texts), discloses a solar cell (solar cell 6, fig. 6), having a front side which faces the
sun (side facing light) during normal operation and a back side opposite the front side,the solar cell comprising: a dielectric region over a
silicon substrate ([0026, 0027, 0055]), wherein a portion of the silicon substrate has a dopant concentration of approximately less than or
equal to 2x1018cm-3 ; ([0040, 0053]); a first emitter region (15) having metal impurities formed over the dielectric region;

a first metal contact (30) formed over the first emitter region ((15)[0061]); a second emitter region (55) having metal impurities; andirst metal

1 contact (are formed on a side of the solar cell opposite a side of the solar cell on which the second emitter region and second metal contact

are formed.

Regarding claim 2, Yelundur discloses the first emitter region and first metal contact are formed on the front side of the solar cell (side
facing light) and the second emitter region and second metal contact are formed on the back side of the solar cell

2 .Regarding claim 3, Yelundur discloses the portion of the silicon substrate having a dopant concentration of approximately less than or equal
to 2x1018cm-3; ([0040, 0053]) is on the front side of the solar cell.
Regarding claim 4, Yelundur discloses the first emitter region is a doped polysilicon region.
4 Regarding claim 5, Yelundur discloses the first emitter region and first metal contact are formed on the back side of the solar cell and the
second emitter region and second metal contact are formed on the front side of the solar cell
Regarding claim 6, Yelundur discloses the portion of the silicon substrate having a dopant concentration of approximately less than or equal to
6 2x1018cm-3 ([0040, 0053]) on the front side of the solar cell;
Regarding claim 7 Yelundur discloses the first emitter region is a doped polysilicon region.
DATE:

/LONG K. TRAN/

Primary Examiner, Art Unit 2829

U.S. Patent and Trademark Office
PTOL-413FA (Rev. 11-13)

First Action Interview Office Action Summary Part of Paper No./Mail Date 20170518
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Application No. Applicant(s)

) .. ) 15/213,273 SMITH ET AL.
Applicant-Initiated Interview Summary
Examiner Art Unit
LONG K. TRAN 2829

All participants (applicant, applicant's representative, PTO personnel):

(1) LONG K. TRAN. (3) .

(2) Justin K. Brask RE. 61080. (4) .

Date of Interview: 18 May 2017.

Type: [X Telephonic [] Video Conference
[ Personal [copy given to: [] applicant  [X] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes X No.
If Yes, brief description:

Issues Discussed [J101 [J112 X102 [X]103 [JOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1-8.
Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

An Examiner-initiated Interview with Applicanis' counsel Justin K. Brask (RE. 61080), was conducted on
05/18/2017 to figure 6 which showing fixtures related to claimed inventions of the instant application. As a result there is
no agreement being made.

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the interview. (See MPEP
section 713.04). If a reply to the last Office action has already been filed, applicant is given a non-extendable period of the longer of one month or
thirty days from this interview date, or the mailing date of this interview summary form, whichever is later, to file a statement of the substance of the
interview

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

U.S. Patent and Trademark Office
PTOL-413 (Rev. 8/11/2010) Interview Summary Paper No. 20170518
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)

In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner’s responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

—Name of applicant

—Name of examiner

—Date of interview

—Type of interview (telephonic, video-conference, or personal)

—Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— An indication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

— Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

—The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:

1) A brief description of the nature of any exhibit shown or any demonstration conducted,

2) an identification of the claims discussed,

3) an identification of the specific prior art discussed,

4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the

Interview Summary Form completed by the Examiner,

5) a brief identification of the general thrust of the principal arguments presented to the examiner,

(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)

6) a general indication of any other pertinent matters discussed, and

7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by

the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Smith, et al.
Application No.: 15/213,273
Filed: July 18,2016
For: SOLAR CELLS WITH IMPROVED

LIFETIME, PASSIVATION AND/OR
EFFICIENCY

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Examiner: Tran, Long K.
Art Unit: 2829

Confirmation No.: 3960

PROPOSED AMENDMENT IN RESPONSE TO FIRST ACTION INTERVIEW
PILOT PROGRAM OFFICE ACTION SUMMARY

Dear Examiner:

This is in response to the Office Action mailed May 23, 2017. Applicants

respectfully request the Examiner to enter this Amendment and consider the following

remarks.

The Listing of Claims begins on page 2 of this paper.

Remarks begin on page 5 of this paper.

I hereby certify that this correspondence is being deposited via
EFS Web on the date below:

July 21, 2017

Date of Deposit

[Lisa Puccinelli
Lisa Puccinelli
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Amendments to the Claims:

This listing of claims will replace all prior versions and listings of claims in the
application. Claims 9-20 are herein canceled without prejudice. Please enter new claims

21-24.

Listing of Claims:

1. (Currently Amended) A solar cell, the solar cell having a front side which
faces the sun during normal operation and a back side opposite the front side, the solar
cell comprising:

a dielectric region over a silicon substrate, wherein a portion of the silicon

substrate has a dopant concentration of approximately less than or equal to 2x101®
-3.

2

cm

a first emitter region having metal impurities formed over the dielectric
region;

a first metal contact formed over the first emitter region;

a second emitter region having metal impurities; and

a second metal contact formed over the second emitter region, wherein the
first emitter region and first metal contact are formed on a side of the solar cell
opposite a side of the solar cell on which the second emitter region and second

metal contact are formed, and wherein the second metal contact has a staggered

orientation with the first metal contact with respect to a vertical axis between the

second metal contact and the first metal contact.

2. (Original) The solar cell of claim 1, wherein the first emitter region and
first metal contact are formed on the front side of the solar cell and the second emitter

region and second metal contact are formed on the back side of the solar cell.

App. No. 15/213,273 2 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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3. (Original) The solar cell of claim 2, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or equal to 2x10'® cm-

3 is on the front side of the solar cell.

4. (Original) The solar cell of claim 2, wherein the first emitter region is a

doped polysilicon region.

5. (Original) The solar cell of claim 1, wherein the first emitter region and
first metal contact are formed on the back side of the solar cell and the second emitter

region and second metal contact are formed on the front side of the solar cell.

6. (Original) The solar cell of claim 5, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or equal to 2x10'® cm-

3 is on the front side of the solar cell.

7. (Original) The solar cell of claim 5, wherein the first emitter region is a

doped polysilicon region.

8. (Original) The solar cell of claim 1, wherein the portion of the silicon
substrate having a dopant concentration of approximately less than or equal to 2x10'® cm-

3 is on the front side of the solar cell.

9.—-20. (Canceled)

21.  (New) A solar cell, the solar cell having a front side which faces the sun
during normal operation and a back side opposite the front side, the solar cell comprising:
a dielectric region over a silicon substrate;

a first emitter region having metal impurities formed over the dielectric

region;
App. No. 15/213,273 3 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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a first metal contact formed over the first emitter region;

a second emitter region having metal impurities; and

a second metal contact formed over the second emitter region, wherein the
first emitter region and first metal contact are formed on a side of the solar cell
opposite a side of the solar cell on which the second emitter region and second
metal contact are formed, and wherein the second metal contact has a staggered
orientation with the first metal contact with respect to a vertical axis between the

second metal contact and the first metal contact.

22. (New) The solar cell of claim 21, wherein the first emitter region and first
metal contact are formed on the front side of the solar cell and the second emitter region

and second metal contact are formed on the back side of the solar cell.

23.  (New) The solar cell of claim 21, wherein the first emitter region is a

doped polysilicon region.

24, (New) The solar cell of claim 21, wherein the first emitter region and first
metal contact are formed on the back side of the solar cell and the second emitter region

and second metal contact are formed on the front side of the solar cell.

App. No. 15/213,273 4 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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REMARKS
The following remarks are provided in response to the First Action Interview Pilot
Program Office Action Summary mailed May 23, 2017 (“Office Action”) in which the
Office Action:
e required a response to the telephone interview conducted on May 18, 2017.
o rejected claims 1-5 under 35 U.S.C. § 102(a)(2) as being anticipated by US Pub.
2013/0247981 to Yelundur et al. (hereinafter Yelundur).
o rejected claims 6-8 under 35 U.S.C. § 103 as being unpatentable Yelundur.
The Applicants respectfully request reconsideration of the above referenced patent

application for the following reasons:

Telephone Interview Summary

The Applicants would like to thank the Examiner for conducting a telephone

interview with Justin Brask on May 18, 2017.

The Applicants are in agreement with the Examiner’s Summary of the Interview.

Claims 1-5 rejection under 35 U.S.C. § 102(a)(2)

Claims 1-5 are rejected under 35 U.S.C. § 102(a)(2) in view of Yelundur.
Although Applicants believe the previously presented claims are patentable over
the cited references, Applicants currently amend independent claim 1, from which claims

2-5 depend, to expedite allowance of the application. The Applicants respectfully request

App. No. 15/213,273 5 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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reconsideration of claims 1-5 in view of the amendments and the following arguments.
Amended independent claim 1 is directed to a solar cell, the solar cell having a

front side which faces the sun during normal operation and a back side opposite the front

side. The solar cell includes the features, “a dielectric region over a silicon substrate,

wherein a portion of the silicon substrate has a dopant concentration of approximately

-3 9 <«
>

less than or equal to 2x10'% cm a first emitter region having metal impurities formed

2%

over the dielectric region,” “a first metal contact formed over the first emitter region; a
second emitter region having metal impurities,” and “a second metal contact formed over
the second emitter region, wherein the first emitter region and first metal contact are

formed on a side of the solar cell opposite a side of the solar cell on which the second

emitter region and second metal contact are formed, and wherein the second metal

contact has a staggered orientation with the first metal contact with respect to a vertical

axis between the second metal contact and the first metal contact” (Emphasis added.)

That is, Applicants teach and claim a solar cell including a second metal contact
having a staggered orientation with a first metal contact with respect to a vertical axis
between the second metal contact and the first metal contact. (See Applicants’
specification, e.g., Annotated Figure 6, shown below: a solar cell including a second
metal contact 444 having a staggered orientation with a first metal contact 442 with

respect to a vertical axis between the second metal contact 444 and the first metal contact

442))
App. No. 15/213,273 6 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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a solar cell including a second metal contact 444 having
a staggered orientation with a first metal contact 442
with respect to a vertical axis between the second metal
contact 444 and the first metal contact 442

Annotated Figure 6 of Applicants’ specification.

Applicants do not understand Yelundur as disclosing a second metal contact
having a staggered orientation with a first metal contact with respect to a vertical axis
between the second metal contact and the first metal contact, as is taught and claimed by
Applicants.

Applicants understand Yelundur as disclosing a solar cell having contacts 30

arranged on opposite side of a solar cell 6. (SeeYelundur, e.g., Figure 6, shown below.)

App. No. 15/213,273 7 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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Figure 6 of Yelundur.

However, Applicants understand that corresponding contacts 30 on either side of

the solar cell 6 of Yelundur are in vertical alignment with one another. By contrast,

Applicants teach and claim a staggered arrangement for corresponding contacts on either

side of a solar cell.

App. No. 1

Docket No.

5/213,273
7923P167C
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As such Applicants do not understand Yelundur as disclosing at least, “wherein
the second metal contact has a staggered orientation with the first metal contact with
respect to a vertical axis between the second metal contact and the first metal contact,”

as is taught by Applicants and claimed in claims 1-5. Accordingly, Applicants

respectfully request that the Examiner remove the rejection of claims 1-5.

Claims 6-8 rejection under 35 U.S.C. § 103

Claims 6-8 are rejected under 35 U.S.C. § 103 in view of Yelundur.
Claims 6-8 depend from amended independent claim 1. Accordingly, Applicants
respectfully request reconsideration of claims 6-8 at least in view of the amendments to

and above arguments regarding independent claim 1.

New Claims 21-24

New independent claim 21, from which new claims 22-24 depend, is directed to a
solar cell, the solar cell having a front side which faces the sun during normal operation
and a back side opposite the front side. The solar cell includes the features, “a dielectric

2%

region over a silicon substrate,” “a first emitter region having metal impurities formed

2%

over the dielectric region,” “a first metal contact formed over the first emitter region; a
second emitter region having metal impurities,” and “a second metal contact formed over
the second emitter region, wherein the first emitter region and first metal contact are

formed on a side of the solar cell opposite a side of the solar cell on which the second

emitter region and second metal contact are formed, and wherein the second metal

App. No. 15/213,273 9 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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contact has a staggered orientation with the first metal contact with respect to a vertical

axis between the second metal contact and the first metal contact” (Emphasis added.)

That is, Applicants teach and claim a solar cell including a second metal contact
having a staggered orientation with a first metal contact with respect to a vertical axis
between the second metal contact and the first metal contact. (See Applicants’
specification, e.g., Annotated Figure 6, shown above: a solar cell including a second
metal contact 444 having a staggered orientation with a first metal contact 442 with
respect to a vertical axis between the second metal contact 444 and the first metal contact
442

Applicants do not understand Yelundur as disclosing a second metal contact
having a staggered orientation with a first metal contact with respect to a vertical axis
between the second metal contact and the first metal contact, as is taught and claimed by
Applicants.

Applicants understand Yelundur as disclosing a solar cell having contacts 30
arranged on opposite side of a solar cell 6. (See Yelundur, e.g., Figure 6, shown above.)
However, Applicants understand that corresponding contacts 30 on either side of the
solar cell 6 of Yelundur are in vertical alignment with one another. By contrast,
Applicants teach and claim a staggered arrangement for corresponding contacts on either
side of a solar cell.

As such Applicants do not understand Yelundur as disclosing at least, “wherein
the second metal contact has a staggered orientation with the first metal contact with

respect to a vertical axis between the second metal contact and the first metal contact,”

App. No. 15/213,273 10 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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as is taught by Applicants and claimed in new claims 21-24. Accordingly, Applicants

respectfully request that the Examiner consider new claims 21-24.

No Disclaimers or Disavowals

Although the present communication may include alterations to the application or
claims, or characterizations of claim scope or referenced art, Applicant is not conceding
in this application that previously pending claims are not patentable over the cited
references. Rather, any alterations or characterizations are being made to facilitate
expeditious prosecution of this application. Applicant reserves the right to pursue at a
later date any previously pending or other broader or narrower claims that capture any
subject matter supported by the present disclosure, including subject matter found to be
specifically disclaimed herein or by any prior prosecution. Accordingly, reviewers of this
or any parent, child or related prosecution history shall not reasonably infer that
Applicant has made any disclaimers or disavowals of any subject matter supported by the

present application.

App. No. 15/213,273 11 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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CONCLUSION

The Applicants submit that they have overcome the Office Action’s rejections of
the claims and that they have the right to claim the invention as set forth in the listed
claims. The Examiner is respectfully requested to contact the undersigned by telephone
if it is believed that such contact would further the examination of the present application.

Pursuant to 37 C.F.R. 1.136(a)(3), the Applicant(s) hereby request and authorize
the U.S. Patent and Trademark Office to (1) treat any concurrent or future reply that
requires a petition for extension of time as incorporating a petition for extension of time
for the appropriate length of time and (2) charge all required fees, including extension of
time fees and fees under 37 C.F.R. 1.16 and 1.17, to Deposit Account No. 50-0393.

Respectfully submitted,

SCHWABE, WILLIAMSON & WYATT, P.C.

July 21,2017 fJustin K. Brask/

Date Justin K. Brask
Reg. No. 61,080

1211 SW 5th, Ste. 1900

Portland, OR 97204

Telephone: (503) 222-9981
Facsimile: (503) 796-2900

App. No. 15/213,273 12 Examiner: Tran, Long K.
Docket No. 7923P167C Art Unit: 2829
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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 displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(c)
SUNPOWER CORPORATION

Application No./Patent No.: 15/213,273 Filed/Issue Date: _07-18-2016
Titled: SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

SUNPOWER CORPORATION _ g corporation

Applicant/Patent Owner:

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)
states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of options A or B below):

A. An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel 035588 , Frame 0322 , or for which a copy
thereof is attached.

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 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, 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.

If you need assistance in completing the [ 1-800-PTO-9199 and select option 2.
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U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

4. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

5. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

MJustin K. Brask/ 2017-08-11

Signature Date

Justin K. Brask Reg. No. 61,808

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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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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Electronic Acknowledgement Receipt

EFS ID: 30054804
Application Number: 15213273
International Application Number:
Confirmation Number: 3960

Title of Invention:

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

First Named Inventor/Applicant Name:

David D. Smith

Customer Number:

84372

Filer:

Justin K. Brask/Kathryn Pundt

Filer Authorized By:

Justin K. Brask

Attorney Docket Number: 7923P167C
Receipt Date: 11-AUG-2017
Filing Date: 18-JUL-2016
Time Stamp: 13:22:55

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
331717
1 Application Data Sheet 131815-228876_SADS.pdf no 9
74ab01226bb56004e746f9a4802d2198a30}

Oba34
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Information:

This is not an USPTO supplied ADS fillable form

436273
2 Power of Attorney 131815-228876_POA.pdf no 1
70cdb4da009082163c4df861032a72b67d(]
751e9
Warnings:
Information:
121041
3 Assignee showing of ownership per 37 131815-228876_373C pdf o 3
CFR3.73
804607a5f902930e7022a3aad78840d 1 5fff|
el87
Warnings:
Information:
Total Files Size (in bytes): 889031

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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Approved for use through 04/30/2017. OMB 0651-0032
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 CMB control number.

Attorney Docket Number |-7923P467c- 131815-228876
Application Number 15/213.273

Application Data Sheet 37 CFR 1.76

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Remove
Inventor (1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
+| fpavid D. Smith |
Residence Information (Select One) e US Residency Non US Residency Active US Military Service
City | [campbell State/Province | [CA Country of Residencéd | S

Mailing Address of Inventor:

Address 1 26 N. Milton Ave.

Address 2

City | [Campbell State/Province | |CA
Postal Code 95008 Countryi | us

Remove
Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

[+ Il'im Pennis [+
Resﬁience Information (Select One) (8 US Residency Non US Residency Active US Military Service B
City | [Canion State/Province | |TX Country of Residencé | s

Mailing Address of Inventor:

Address 1 032 VZ CR 2309

Address 2

City [Canton State/Province | rrx
Postal Code 75103 Countryi | |US

Remove
Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+| Russelle De Jesus Il'abajonda B
Residence Information (Select One) () US Resideney 145 & oohon US Residency Active US Military Service
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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.

Attorney Docket Number | 7823R487c- 131815-228876

Application Data Sheet 37 CFR 1.76

Application Number 15/213.273

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

City panlic Cabuyao City, Laguna ||Country of Residence i PH |

Mailing Address of Inventor:

Address 1 Block 10B Lot 11 Gran Seville Subdivision

Address 2

City | Banlic Cabuyao City, Laguna State/Province | |
Postal Code Countryi | |PH

All Inventors Must Be Listed - Additional Inventor Information blocks may be

generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 149776
Email Address PATENT@SCHWABE.COM [ AddEmail | |Remove Email

Application Information:

Title of the Invention SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY
Attorney Docket Number| #923R467c- 131815-228876 | Small Entity Status Claimed [ |

Application Type Nonprovisional -
Subject Matter L tility v
Total Number of Drawing Sheets (if any) 6 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an applicaticn by reference under 35 U.S.C. 111(c) and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information®).

For the purposes of a filing date under 37 CFR 1.53(b), the descripticn and any drawings of the present application are replaced by this
reference to the previously filed applicaticn, subject to conditions and requirements of 37 CFR 1.57(a). )
Application number of the previcusly Filing date (YYYY-MM-DD) Intellectual Property Authority or Country |

filed application
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Approved for use through 04/30/2017. OMB 0651-0032

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.

Attorney Docket Number | #923r467e— 131815-228876
Application Number 15/213.273

Application Data Sheet 37 CFR 1.76

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

] 35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: e Customer Number US Patent Practitioner (O Limited Recognition (37 CFR 11.9)
Customer Number Fd&ll— 149776

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386{c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending ~ Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 14579935 2014-12-22

4

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button. Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119({b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign prionty application is filed, within the time period specified in 37 CFR 1.55{(g)(1).
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L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Forapiere— 131815-228876

Application Number

15/213.273

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Application Number Cc>untryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Remove

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

[] 18, 2013.

This application (1) claims priority to or the benefit of an application filed hefore March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
186, 2013, will be examined under the first inventor to file provisions of the AlA.
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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.

Attorney Docket Number | 7923p467e— 131815-228876
Application Number 15/213.273

Application Data Sheet 37 CFR 1.76

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
autharization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO autherity to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTOQ in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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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.

Attorney Docket Number | #923R4676—- 131815-228876
Application Number 15/213.273

Application Data Sheet 37 CFR 1.76

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

@ Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

'I

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X SUNPOWER CORPORATION

Prefix Given Name Middle Name Family Name Suffix

L4

4

Mailing Address Information For Applicant:

Address 1 77 RIO ROBLES

Address 2

City SAN JOSE State/Province CA
Country U_S_ Postal Code 95134
Phone Number 408-240-5500 Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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.

Attorney Docket Number | #923P4676— 131815-228876
Application Number 15/213.273

Application Data Sheet 37 CFR 1.76

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

Assignee (1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publicaticn as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

2017-08-11
Signature [/Justin K. Brask/ Date (YYYY-MM-DD)| 2046-6F46—
First Name | |Justin K. Last Name Brask Registration Number | 61080
Additional Signature may be generated within this form by selecting the Add button. Add
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

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.

Attorney Docket Number | 7823R467c- 131815-228876
Application Number 15/213.273

Application Data Sheet 37 CFR 1.76

Title of Invention | SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet 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 tc 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.5.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 tc 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.5.C. 552) and the Privacy
Act (5US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord 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 Arecord 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 tc the subject matter of the record.

4. Arecord 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.  Arecord related te an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the Internaticnal Bureau of the World Intellectual Property Organizaticn, pursuant to the Patent CooperationTreaty.

6.  Arecord 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 Atomic Energy Act (42 US.C. 218(c)).

7. Arecord 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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the G5SA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used tc make determinations about
individuals.

8.  Arecord 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.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 cr 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. Arecord 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 viclation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
15/213,273 07/18/2016 David D. Smith 131815-228876
CONFIRMATION NO. 3960
149776 POA ACCEPTANCE LETTER

Schwabe Williamson & Wyatt/SunPower
PACWEST CENTER, SUITE 1900 IR R

1211 SW FIFTH AVENUE 00009
PORTLAND, OR 97204
Date Mailed: 08/15/2017

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/11/2017.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/qtran/
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSJIND CLAIMS
15/213,273 07/18/2016 2829 1600 131815-228876 20 3
CONFIRMATION NO. 3960
149776 REPLACEMENT FILING RECEIPT
Schwabe Williamson & Wyatt/SunPower
PACWEST CENTER, SUITE 1600 A

1211 SW FIFTH AVENUE
PORTLAND, OR 97204

Date Mailed: 08/15/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)

David D. Smith, Campbell, CA;

Tim Dennis, Canton, TX;

Russelle De Jesus Tabajonda, Banlic Cabuyao City, PHILIPPINES;
Applicant(s)

SUNPOWER CORPORATION, San Jose, CA;

Power of Attorney: The patent practitioners associated with Customer Number 149776

Domestic Priority data as claimed by applicant
This application is a CON of 14/579,935 12/22/2014 PAT 9520507

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 08/01/2016
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/213,273

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No
Title

SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY
Preliminary Class

438
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

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 U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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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

| EXAMINER |
149776 7590 10/11/2017
Schwabe Williamson & Wyatt/SunPower TRAN, LONG K
PACWEST CENTER, SUITE 1900
1211 SW FIFTH AVENUE | ART UNIT PAPER NUMBER |
PORTLAND, OR 97204 2829
DATE MAILED: 10/11/2017
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
15/213,273 07/18/2016 David D. Smith 131815-228876 3960

TITLE OF INVENTION: SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $960 $0 $0 $960 01/11/2018

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: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. It is
patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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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)

149776 7590 10/11/2017
Schwabe Williamson & Wyatt/SunPower
PACWEST CENTER, SUITE 1900
1211 SW FIFTH AVENUE

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)

PORTLAND, OR 97204
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.
15/213,273 07/18/2016 David D. Smith 131815-228876 3960
TITLE OF INVENTION: SOLAR CELLS WITH IMPROVED LIFETIME, PASSIVATION AND/OR EFFICIENCY
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional UNDISCOUNTED $960 $0 $0 $960 01/11/2018
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TRAN, LONG K 2829 438-072000

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.

PTOL-85 Part B (10-13) Approved for use through 10/31/2013.

Page 75808206

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. |
15/213,273 07/18/2016 David D. Smith 131815-228876 3960
149776 7590 10/11/2017 | EXAMINER |
Schwabe Williamson & Wyatt/SunPower TRAN, LONG K
PACWEST CENTER, SUITE 1900
1211 SW FIFTH AVENUE | ART UNIT PAPER NUMBER |
PORTLAND, OR 97204 2829

DATE MAILED: 10/11/2017

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
enforcement agency, if the USPTO becomes%gr%qfogéfjé)lation or potential violation of law or regulation.



Application No. Applicant(s)
15/213,273 SMITH ET AL.
. oy [ i AlA (First Inventor to File)
Notice of Allowability Eé“,‘\l"é";:rT AN gg‘z g"" Status
Yes

-- 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 AMDT on 07/21/2017.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

2. [] 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) isfare 1= 8 and 21 — 24 . 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 http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

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

a)[d Al b)[] Some *c)[] None of the:
1. [] Certified copies of the priority documents have been received.
2. [0 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)).
* 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.

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

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

3. [0 Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

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

/LONG K. TRAN/
Primary Examiner, Art Unit 2829

U.S. Patent and Trademark Office

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date
20170929
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Application/Control Number: 15/213,273 Page 2
Art Unit: 2829

DETAILED ACTION

1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Response to Amendment
2. This office action is in response to Amendment filed on 07/21/2017:
Claims 9 — 20 have been cancelled;
Claim 1 has been amended;
Claims 21 — 24 have been added;

Claims 1 — 8 and 21 — 24 are presented for examination.

Drawings

3. The drawing replaces FIG. 6 (attached to this NOA) is approved

EXAMINER’S AMENDMENT
4. An examiner’s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be
submitted no later than the payment of the issue fee.
An Examiner-Initiated Interview with Applicants’ counsels, Justin K. Brask (RE.

61,080), was conducted on 09/29/2017 to discuss the scope of the newly amended
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Art Unit: 2829

claims 1 and newly added 21, drawing (FIG. 6) and the instant specification. As a result,
Applicant’s counsel provided a replacement for FIG. 6 (attached to this NOA) and
agreed to authorize for an Examiner's amendment as follows:

SPECIFICATION:

-- [0047] The solar cell 400 can have a dielectric 410 formed over the silicon

substrate 402. In an embodiment, the dielectric 410 can be a tunnel oxide. In some
embodiments, the dielectric 410 can be silicon dioxide. In an embodiment, the solar cell
400 can have first and second emitter regions 412, 414. In some embodiments, the first
emitter region 412 can be formed on the back side 403 of the solar cell 400 and the
second emitter region 414 can be formed on the front side 401 of the solar cell 400. In
an example, the first and second emitter regions 412, 414 can be P-type and/or N-type

doped polysilicon regions. Fig. 6 shows a solar cell including a second metal contact

444 having a staggered orientation with a first metal contact 442 with respect to a

vertical axis (dashed line) between the second metal contact 444 and the first metal

contact 442. --

Allowable Subject Matter
5 Claims 1 — 8 and 21 — 24 are allowed.
6. The following is an examiner’s statement of reasons for allowance: Claims 1 -8
and 21 — 24 are allowable over the prior art of record because the prior art, particularly,
Yelundur (US 2013/0247981 A1; see the First Action Interview Office Action Summary)

or newly added reference to Van Nieuwenhuysen et al. (US 2011/0140228), discloses
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the claimed invention; however, none of the prior art whether taken singularly or in
combination, especially when these limitations are considered within the specific
combination claimed, to teach:

the second metal contact has a staggered orientation with the first metal contact
with respect to a vertical axis between the second metal contact and the first metal contact
(Yelundur or Van Nieuwenhuysen) as recited in claims 1 and 21; and a dielectric region, a
first emitter region over the dielectric region, a second metal contact formed over the
second emitter region (Van Nieuwenhuysen) as recited in claim 21.

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 LONG K. TRAN whose telephone number is (571)272-
1797. The examiner can normally be reached on 8:00 - 17:00.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Art Unit: 2829

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sue A. Purvis can be reached on 571-272-1236. 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.

/LONG K. TRAN/
Primary Examiner, Art Unit 2829

September 30, 2017
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Application No. Applicant(s)

) . ) 15/213,273 SMITH ET AL.
Examiner-Initiated Interview Summary
Examiner Art Unit
LONG K. TRAN 2829

All participants (applicant, applicant's representative, PTO personnel):

(1) LONG K. TRAN. (3) .

(2) Justin K. Brask (RE. 61,080). 4) .

Date of Interview: 29 July 2017.

Type: [X Telephonic [] Video Conference
[0 Personal [copy given to: [] applicant  [] applicant’s representative]

Exhibit shown or demonstration conducted: [ Yes [ No.
If Yes, brief description:

Issues Discussed [J101 [J112 [J102 [J103 [XOthers

(For each of the checked box(es) above, please describe below the issue and detailed description of the discussion)
Claim(s) discussed: 1 and 21.
Identification of prior art discussed:

Substance of Interview
(For each issue discussed, provide a detailed description and indicate if agreement was reached. Some topics may include: identification or clarification of a
reference or a portion thereof, claim interpretation, proposed amendments, arguments of any applied references etc...)

An Examiner-Initiated Interview with Applicants’ counsels, Justin K. Brask (RE. 61,080), was conducted on 09/29/2017
lo discuss the scope of the newly amended claims 1 and 21, drawing (FIG. 6) and the instant specification. As a result,
Applicant’s counsel provided a replacement for FIG. 6 (in the attached Notice of Allowability) and agreed tfo authorize for
an Examiner’s amendment (in the attached Notice of Allowability) .

Applicant recordation instructions: It is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete and proper recordation of the
substance of an interview should include the items listed in MPEP 713.04 for complete and proper recordation including the identification of the
general thrust of each argument or issue discussed, a general indication of any other pertinent matters discussed regarding patentability and the
general results or outcome of the interview, to include an indication as to whether or not agreement was reached on the issues raised.

] Attachment

U.S. Patent and Trademark Office
PTOL-413B (Rev. 8/11/2010) Interview S;,lmmary Paper No. 20170929




Application/Control No.

15/213,273

Reexamination

Applicant(s)/Patent Under

SMITH ET AL.
Notice of References Cited . .
Examiner Art Unit
LONG K. TRAN 2829 Page 1 of 1
U.S. PATENT DOCUMENTS

* Coumfj?o“;g_‘;';‘m'igf_”g‘:; code | MMy Name CPC Classification US Classification
* A | US-2010/0139763 A1 06-2010 Van Nieuwenhuysen; Kris HO1L31/02363 136/256

B | US-

c | US-

D | US-

E | US-

F | US-

G | US-

H | US-

| Us-

J | US-

K | US-

L | USs-

M | US-

OREIGN PATENT DOCUMENTS

* Countr??o%?—?\l?m’\tizrzig Code MME??\((—:‘YY Country Name CPC Classification

N

O

P

Q

R

S

T

NON-PATENT DOCUMENTS

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)

u

\

w

X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;z513.74 SMITH ET AL
LONG K TRAN 2829

CPC
Symbol Type Version
HO1L 02008 F 2013-01-01
HO1L 1804 | 2013-01-01
HO1L 1864 | 2013-01-01
HO1L 022441 | 2013-01-01
HO1L 02167 | 2013-01-01
HO1L 0745 | 2013-01-01
HO1L 0747 | 2013-01-01
HO1L 03682 | 2013-01-01
YO02P 521 A 2015-11-01
HO1L 0368 | 2013-01-01
HO1L 1872 | 2013-01-01
YO02E 547 A 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

12

(Assistant Examiner) (Date)
/LONG K TRAN/
Primary Examiner.Art Unit 2829 09/30/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office

Page 169 of 206

Part of Paper No. 20170929




Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

15213273 SMITH ET AL.
Examiner Art Unit
LONG K TRAN 2829

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS

SUBCLASS

CLAIMED NON-CLAIMED

438 72

L

31/18 (2006.01.01)

CROSS REFERENCE(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

438 57
257 79 759
NONE

Total Claims Allowed:

12

(Assistant Examiner) (Date)
/LONG K TRAN/
Primary Examiner.Art Unit 2829 09/30/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | ;z513.74 SMITH ET AL

LONG K TRAN 2829
X Claims renumbered in the same order as presented by applicant O CPA O T.b. O R.1.47

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
NONE
Total Claims Allowed:
12
(Assistant Examiner) (Date)
/LONG K TRAN/
Primary Examiner.Art Unit 2829 09/30/2017 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 6
U.S. Patent and Trademark Office Part of Paper No. 20170929

Page 171 of 206




EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref iiHits Search Query DBs Default iiPlurals jiTime
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USPAT,; 00:00
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FPRS; EPO;
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USOCR,;
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front or back) near3 metal near3 JPO;
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contact) ((dopant or dop$3) near2 DERWENT;
concentration) emitter first near IBM_TDB
emitter second near emitter dielectric
S107 {16 first near emitter near region and US-PGPUB; {{AND ON 2017/09/29
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contact) ((dopant or dop$3) near2 DERWENT;
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference
7923P167PCT

FOR FURTHER ACTION

See item 4 below

International application No. International filing date (day/month/year)
PCT/US2015/067220 21 December 2015 (21.12.2015)

Priority date (day/month/year)
22 December 2014 (22.12.2014)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
SUNPOWER CORPORATION

2. This REPORT consists of a total of 9 sheets, including this cover sheet.

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

g Box No. I
|:| Box No. II
I:l Box No. 1T
I:] Box No. IV
Box No. V
[:l Box No. VI
D Box No. VII
Ny Box No. VIII

the priority date (Rule 44bis .2).

3.  This report contains indications relating to the following items:

Basis of the report

Priority

Non-establishment of opinion with regard to novelty, inventive step and industrial

applicability

Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

Certain documents cited

Certain defects in the international application

Certain observations on the international application

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from

Date of issuance of this report
27 June 2017 (27.06.2017)

Facsimile No. +41 22 338 82 70

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Authorized officer

Agnes Wittmann-Regis

e-mail: pct.team6@wipo.int

Form PCT/IB/373 (January 2004)
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OAKMEAD PARKWAY SUNNYVALE CA 94085 USA
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INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing
(day/month/year) 29 Apl'll 2016 (29.04. 2016)

Applicant's or agent's file reference
7923P167PCT

FOR FURTHER ACTION
See paragraph 2 below

International application No.

PCT/US2015/067220

International filing date (day/month/yvear)
21 December 2015 (21.12.2015)

Priority date(day/month/yvear)
22 December 2014 (22.12.2014)

International Patent Classification (IPC) or both national classification and IPC
HOIL 31/04¢2006.01)i, HO1L 31/0224(2006.01)i, HOIL 31/0368(2006.01)i, HO1L 31/14(2006.01)i

Applicant
SUNPOWER CORPORATION

2. FURTHER ACTION

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

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step and industrial applicability;

& Box No. I Basis of the opinion
|:| BoxNo. I  Priority
[ ] BoxNo.m
I:l BoxNo, IV  Lack of unity of invention
& BoxNo.V
citations and explanations supporting such statement
I:] BoxNo. VI  Certain documents cited
I:l Box No. VII Certain defects in the international application

m Box No. VIII Certain observations on the international application

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
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. 1bis(b) that written
opinioms of this International Searching Authority will not be so considered.

If 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 Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

Name and malhng address of the ISA/KR
. Internafional Application Division

\Korean Intellectual Property Office
N 189 Cheongsa-to, Seo-gu, Daejeon,
35208, Republic of Korea
Facs1mlle No. +82-42-481-8578

Date of completion of this opinion | Authorized officer

29 April 2016 (29.04.2016)

NHO, Ji Myong

Telephone No. +82-42-481-8528

Form PCT/ISA/237 (cover sheet) (January 2015)
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N International application No.
H WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

Box No. I Basis of this opinion

1. 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 This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to 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 sequence listing:
a. [_] forming part of the international application as filed:
[] in the form of an Annex C/ST.25 texi file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 137er.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. I:I fumished subsequent to the intemational filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13rer.1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

4, |:] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. I)( January 2015)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

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 NONE YES
Claims 120 NO
Industrial applicability (IA)  Claims 1-20 : YES
Claims NONEZ NO

2. Citations and explanations :

Reference i1s made to the following documents:

D1: JP 2011-166021 A (SHIN-ETSU CHEMICAL CO., LTD.) 25 August 2011
D2: US 2012-0305060 A1 (JIANMING FU et al.) 06 December 2012

D3: US 2014-0166095 Al (PAUL LOSCUTOFF et al)) 19 June 2014

2.1 Novelty and Inventive Step
2.1.1 Concerning Claims 1-8
D1, which is considered to be the closest prior art to the subject matter of claims 1-8,
discloses a solar cell comprising:

a p-type silicon substrate 1 (see paragraphs [0003] and [0048]; and figure 1),

an n-type impurity diffusion layer 2 disposed over thé substrate, the diffusion layer having
a metal impurity by high temperature heat treatment and forming in a single emitter structure
(see paragraphs [0003], [0020], and [0025]; and figure 1); and

an electrode 7 electrically connected to the impurity diffusion layer (see paragraphs
[0003], [0009], and [0048]; and figure 1).

2.1.1.1 Independent Claim 1

Claim 1 differs from D1 in that a solar cell of claim 1 comprises a dielectric region over a
silicon substrate, wherein a portion of the silicon substrate has a dopant concentration of less
than or equal to 2*10"® cm™. However, the difference can be easily derived from the feature of
D2 in analogous art (a quantum-tunncling-barricr laycr (diclectric matcrial is deposited) situated
above a base layer (SG-Si substrate 200), wherein a doping concentration of the base layer 304
can be between 1x10%/cm® and 1x10'/cm*(see paragraphs [0034] and [0046]; claim 1 and
figure 2B)). Accordingly, it would be obvious to a person skilled in the art to combine the
disclosures of D1 and D2, thereby arriving at the claim 1. Therefore, claim 1 is novel under
PCT Article 33(2), but lacks an inventive step under PCT Article 33(3).

Continued on Supplemental Box

Form PCT/ISA/237 (Box No. V) (January 2015)
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International application No.
WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

Box No. VHI Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:
Claim 8 is worded in reference to 'the second emitter region’ of claim 5. However, said 'second emitter region' has not been

previously worded in claim 5. Therefore, claim 8 does not meet the requirement of PCT Auticle 6. ‘
(NOTE : Referring to the description, it is understood that claim 8 is dependent on claim 6. Accordingly, this written opinion has

been established on the assumption that claim 8 refers to claim 6.)

Form PCT/ISA/237 (Box No. VIII) (January 2015y
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of : Box No. V

2.1.1.2 Dependent Claims 2-8

Claims 2-8 are directly or indirectly dependent on claim 1.

The additional features of claims 2 and 3 can be easily derived from the features of D2
(emitter layer 206 is situated on the front side of the solar cell facing the incident sunlight
(see paragraph [0035]); it is also possible to fabricate tunneling junction solar cells with an
emitter layer situated on the backside of the solar cell (see paragraph [0053]); and a front-side
. electrode and a back-side electrode (see claim 1)).

The additional feature of claim 4 can be easily derived from the feature of D2 (the doping -

concentration of base layer 304 can be between 1x10/cm® and 1x10'/cm’® (see paragraph
[0046])).

The additional feature of claim 5 is merely a matter of design option in view of the feature of
D2 (the emitter layer comprises at least one of amorphous-Si (a-Si) and amorphous-SiC (a-SiC)
(sece claim 3)).

The additional features of claims 6-8 are merely matters of design option in view of the
features of D2 (emitter layer 206 is sitnated on the front side of the solar cell facing the
incident sunlight (see paragraph [0035]); it is also possible to fabricate tunneling junction solar
cells with an emitter layer situated on the backside of the solar cell (see paragraph [0053]);
and a front-side electrode and a back-side electrode (see claim 1)).

Accordingly, claims 2-8 would have been obvious to a person skilled in the art over D1 in
view of D2. Therefore, claims 2-8 are novel under PCT Article 33(2), but lack an inventive
step under PCT Article 33(3).

2.1.2 Concerning Claims 9-15
D1, which is considered to be the closest prior art to the subject matter of claims 9-15,
discloses a method comprising;:
forming a p-type silicon substrate 1 (see paragraphs [0003] and [0048]; and figure 1); and
forming n-type impurity diffusion layer 2 in a single emitter structure over the substrate,
the diffusion layer having a metal impurity by high temperature heat treatment, wheremn the
high temperature heat treatment is 800-1050 °C (see paragraphs [0019]-[0020] and [0025]; and
figure 1).

Continued on The Next Page

Form PCT/ISA/237 (Supplemental Box) (January 2015)
Page 192 of 206




International application No.
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INTERNATIONAL SEARCHING AUTHORITY PCT/US2015/067220

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of : Previous Page

2.1.2.1 Independent Claim 9

Claim 9 differs from D1 in that the mcthod of claim 9 comprises the steps ofl forming a
dielectric region on a silicon substrate; and forming a dopant region on a surface of the silicon
substrate. However, the differences can be ecasily derived from the feature of D2 in analogous
art (a quantum-tunneling-barrier layer (dielectric material is deposited) situated above a base
layer (SG-Si substrate 200), wherein a doping concentration of the base layer 304 can be
between 1x10%/cm® and 1x10Y/cm® (see paragraphs [0034] and [0046]; claim 1; and figure
2B)). Accordingly, it would be obvicus to a person skilled in the art to combine the
disclosures of D1 and D2 to arrive at claim 9. Thercfore, claim 9 is novel under PCT Article
33(2), but lacks an inventive step under PCT Article 33(3).

2.1.2.2 Dependent Claims 10-11
Claims 10-11 arc dircctly or indirectly dependent on claim 9.

The additional features of claims 10 and 11 are not explicitly disclosed in D1 and D2.
However, the features are merely matters of design option in view of D3 in analogous art
(forming a first emitter on the thin dielectric layer on a backside of the solar cell (see claim
7);, forming :a second emitter in the single crystalline silicon substrate on the backside the solar
cell (see claim 7); and forming a first metal contact connected to the first emitter and a
second metal contact connected to the second emitter on the backside of the solar cell (see
claim 7)).

Accordingly, claims 10-11 would have been obvious to a person skilled in the art over D1 and
D2 in view of D3. Therefore, claims 10-11 are novel under PCT Article 33(2), but lack an
inventive step under PCT Article 33(3). .
2.1.2.3 Dependent Claims 12-15

Claims 12-15 are directly or indirectly dependent on claim 9.

The additional features of claims 12 and 13 can be easily derived from the feature of D1
(heating at 200 °C for 10 minutes to form n-type diffusion layer (scc paragraph [0032])).

The additional feature of claim 14 is merely a matter of design option in view of the feature
of D2 (the emitter layer comprises at least one of amorphous-Si (a-Si) and amorphous-SiC
(a-S1C) (see claim 3)).
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The additional feature of claim 15 can be easily derived from the feature of D2 (an n-type
doped (using phosphorous) SG-Si wafer is selected (see paragraphs [0031] and [0036])).

Accordingly, claims 12-15 would have been obvious to a person skilled in the art over D1 in
view of D2. Therefore, claims 12-15 are novel under PCT Article 33(2), but lack an inventive
step under PCT Article 33(3).

v 2.1.3 Concerning Claims 16-20
© D1, which is considered to be the closest prior art to the subject matter of claims 16-20,
discloses a method comprising: .
forming a p-type silicon substrate 1 (see paragraphs [0003] and [0048]; and figure 1); and
forming n-type impurity diffusion layer 2 in a single emitter structure over the substrate,
the diffusion layer having a metal impurity by high temperature heat treatment, wherein the
high temperature heat treatment is 800-1050 °C (see paragraphs [0019]-[0020] and [0025]; and
figure 1).

2.1.3.1 Independent Claim 16

Claim 16 differs from D1 in that the method of claim 16 comprises the steps of: forming a
dielectric region on a silicon substrate; forming a second emitter region having metal impurity
over the dielectric region on the back side of the solar cell, forming a dopant region on a
surface of the silicon substrate; and forming first and second metal contacts over the first and
second emitter regions, respectively. However, these features are merely matters of design
option in view of D2 in analogous art (a quantum-tunneling-barrier layer (diclectric material is
deposited) situated above a base layer (SG-Si substrate 200), wherein a doping concentration of
the base layer 304 can be between 1x10/cm® and 1x10'/cm® (see paragraphs [0034] and
[0046]; cla,imb 1 and figure 2B); emitter layer 206 is situated on the front side of the solar cell
facing the incident sunlight (see paragraph [0035]); it is also possible to fabricate tunneling
junction solar cells with- an emitter layer situated on the backside of the solar cell (see
paragraph [0053]); and a front-side electrode and a back-side electrode (see claim 1)).
Accordingly, it would be obvious to a person skilled in the art to combine the disclosures of
D1 and D2 to arrive at claim 16. Therefore, claim 16 is novel under PCT Article 33(2), but
lacks an inventive step under PCT Article 33(3).
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2.1.3.2 Depedent Claims 17-20

Claims 17-20 are directly or indirectly dependent on claim 16.

The additional features of claims 17 and 18 can be ecasily derived from the feature of Dl

(heating at 200 °C for 10 minutcs to form a n-typc diffustion laycr (scc paragraph [0032])).

The additional feature of claim 19 is merely a matter of design option in view of the feature
of D2 (the emitter layer comprises at least one of amorphous-Si (a-Si) and amorphous-SiC
(a-SiC) (see claim 3)).

The additional feature of claim 20 can be ecasily derived from the feature of D2 (an n-type
doped (using phosphorous) SG-Si wafer is selected (see paragraphs [0031] and [0036])).

Accordingly, claims 17-20 would have been obvious to a person skilled in the art over D1 in
view of D2. Therefore, claims 17-20 are novel under PCT Article 33(2), but lack an inventive
step under PCT Article 33(3).

2.2 Industrial Applicability
Claims 1-20 are industrially applicable under PCT Article 33(4).
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and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark
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process and/or examine your submission, which may result in termination of proceedings or
abandonment of the application or expiration of the patent.
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The information on this form will be treated confidentially to the extent allowed under the
Freedom of Information Act (6 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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