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Attorney Docket No. 10031.004200 " TEMIY4285LY40L US )

FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

Inventors: Peter Cousins

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to solar cells, and more particularly but

not exclusively to solar cell fabrication processes and structures.
2. Description of the Background Art

Solar cells are well known devices for converting solar radiation to electrical
energy. They may be fabricated on a semiconductor wafer using semiconductor
processing technology. A solar cell includes P-type and N-type diffusion regions that
form a junction. Solar radiation impinging on the solar cell creates electrons and holes
that migrate to the diffusion regions, thereby creating voltage differentials between the
diffusion regions. In a backside contact solar cell, both the diffusion regions and the
metal contacts coupled to them are on the backside of the solar cell. The metal
contacts allow an external electrical circuit to be coupled to and be powered by the solar

cell.

In a front contact solar cell, at least one of the metal contacts making an
electrical connection to a diffusion region is on the front side of the solar cell. The front
side of the solar cell, which is opposite the backside, faces the sun during normal
operation to collect solar radiation. While backside contact solar cells have an aesthetic

advantage over front contact solar cells due to the absence of metal contacts on the

-1-
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front side, and are thus preferred for residential applications, aesthetics is not a major
requirement for power plants and other applications where power generation is the main
concern. Disclosed herein are structures for a relatively efficient and cost-effective front

contact solar cell and processes for manufacturing same.

SUMMARY

A bipolar solar cell includes a backside junction formed by an N-type silicon
substrate and a P-type polysilicon emitter formed on the backside of the solar cell. An
antireflection layer may be formed on a textured front surface of the silicon substrate. A
negative polarity metal contact on the front side of the solar cell makes an electrical
connection to the substrate, while a positive polarity metal contact on the backside of
the solar cell makes an electrical connection to the polysilicon emitter. An external
electrical circuit may be connected to the negative and positive metal contacts to be
powered by the solar cell. The positive polarity metal contact may form an infrared

reflecting layer with an underlying dielectric layer for increased solar radiation collection.

These and other features of the present invention will be readily apparent to
persons of ordinary skill in the art upon reading the entirety of this disclosure, which

includes the accompanying drawings and claims.

DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a cross-section of a solar cell in accordance with an

embodiment of the present invention.
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FIG. 2 is a plan view schematically showing the front side of the solar cell of FIG.

FIG. 3 is a plan view schematically showing the backside of the solar cell of FIG.

FIG. 4, which comprises FIGS. 4A-4M, schematically illustrates the fabrication of

the solar cell of FIG. 1 in accordance with an embodiment of the present invention.

The use of the same reference label in different figures indicates the same or like

components. The figures are not drawn to scale.

DETAILED DESCRIPTION

In the present disclosure, numerous specific details are provided, such as
examples of apparatus, process parameters, materials, process steps, and structures,
to provide a thorough understanding of embodiments of the invention. Persons of
ordinary skill in the art will recognize, however, that the invention can be practiced
without one or more of the specific details. In other instances, well-known details are

not shown or described to avoid obscuring aspects of the invention.

FIG. 1 schematically shows a cross-section of a solar cell 100 in accordance with
an embodiment of the present invention. The solar cell 100 has a front side where a
metal contact 102 is located and a backside on a same side as the metal contact 110.

The front side faces the sun during normal operation to collect solar radiation.

In the example of FIG. 1, the solar cell 100 includes a backside junction formed

by a P-type doped polysilicon emitter 108 serving as a P-type diffusion region and an N-
-3-
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type silicon substrate 101 servings as an N-type diffusion region. The N-type silicon -
substrate 101 may comprise a long lifetime (e.g., 2 to 5ms) N-type silicon wafer and
may have a thickness of about 100 to 250 um as measured from the backside surface
to a tip of the textured front side surface of the substrate. The front side surface of the
substrate 101 is randomly textured (labeled as 113) and includes N-type doped regions
105 and 106 formed in the substrate. The N-type doped region 105 provides low front
surface recombination and improves lateral conductivity whilst not compromising the
blue response of the solar cell. The region 106, which may be a phosphorus diffusion,
provides I6w contact resistance ahd minimizes contact recombination. The region 106
is also referred to as an "N-dot" because, in one embodiment, it forms a dot-shape to
minimize the area of heavily diffused regions on the front surface. The N-type doped
region 105 may have a sheet resistance of 100 to 500 Q/sq, whilst the n-type doped

region 106 may have a sheet resistance of 10 to 50 Q/sq.

An antireflective coating (ARC) of silicon nitride layer 103 is formed on the
textured front side surface of the substrate 101. The texture front side surface and the
silicon nitride layer 103 help improve solar radiation collection efficiency. A passivating
oxide 124 may comprise silicon dioxide thermally grown to a thickness of about 10 to

250 Angstroms on the front side surface of the substrate 101.

In one embodiment, the polysilicon emitter 108 is formed on a tunnel oxide layer
107. The polysilicon emitter 108 may be formed by forming a layer of polysilicon using
Chemical Vapor Deposition (CVD), such as Low Pressure CVD (LPCVD) or Plasma
Enhanced CVD (PECVD), and thermal anneal. The polysilicon emitter 108 may have a

sheet resistance of 100 Q/sq, and a thickness of 1000 to 2000 Angstroms. The tunnel

-4 -
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oxide layer 107 may comprise silicon dioxide thermally grown to a thickness of about 10
to 50 Angstroms on the backside surface of the substrate 101. A metal contact 110
electrically connects to the polysilicon emitter 108 through contact holes 123 formed
through a dielectric comprising a silicon dioxide layer 109. The metal contact 110
provides a positive polarity terminal to allow an external electrical circuit to be coupled
to and be powered by the solar cell 100. The silicon dioxide layer 109 provides
electrical isolation and allows the metal contact 110 to serve as an infrared reflecting
layer for increased solar radiation collection. In one embodiment, the metal contact 110
comprises silver having a conductance of about 5-25 mQ.cm and a thickness of about

15-35um.

On the front side of the solar cell 100, the metal contact 102 electrically connects
to the region 106 through a contact hole 120 formed through the silicon nitride layer
103. The metal contact 102 provides a negative polarity terminal to allow an external
electrical circuit to be coupled to and be powered by the solar cell 100. In one
embodiment, the metal contact 102 comprises silver having a sheet resistance of about
5mQ.cm and a thickness of about 15um. The pitch between adjacent metal contacts
102 may be about 1 to 4 mm. In one embodiment, the metal contacts 102 are spaced

at 400 to 1000 um along each metal contact 102 (see FIG. 2).

In the example of FIG. 1, the edge isolation trench 111 is formed through the
silicon dioxide layer 109, the polysilicon emitter 108, and a portion of the substrate 101

to provide edge electrical isolation.

FIG. 2 is a plan view schematically showing the front side of the solar cell 100. In

the example of FIG. 2, two bus bars 201 run parallel on the front side of the substrate

-5-
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101. The contact holes 120, in which the metal contacts 102 are formed, may each
have a diameter of about 50 to 200 um. A plurality of metal contacts 102 is formed
perpendicular to the bus bars 201. Each metal contact 102 may have a width of about

60-120um.

FIG. 3 is a plan view schematically showing the backside of the solar cell 100. In
the example of FIG. 3, two bus bars 301, which are electrically coupled to metal
contacts 110, run parallel on the backside. In practice, the bus bars 201 and 301 will be
electrically connected to corresponding bus bars of adjacent solar cells to form an array

of solar cells.

Solar cells have gained wide acceptance among energy consumers as a viable
renewable energy source. Still, to be competitive with other energy sources, a solar cell
manufacturer must be able to fabricate an efficient solar cell at relatively low cost. With
this goal in mind, a process for manufacturing the solar cell 100 is now discussed with

reference to FIGS. 4A-4M.

FIG. 4, which comprises FIGS. 4A-4M, schematically illustrates the fabrication of

the solar cell 100 in accordance with an embodiment of the present invention.

In FIG. 4A, an N-type silicon substrate 101 is prepared for processing into a solar
cell by undergoing a damage etch step. The substrate 101 is in wafer form in this
example, and is thus typically received with damaged surfaces due to the sawing
process used by the wafer vendor to slice the substrate 101 from its ingot. The
substrate 101 may be about 100 to 200 microns thick as received from the wafer
vendor. In one embodiment, the damage etch step involves removal of about 10 to 20

pm from each side of the substrate 101 using a wet etch process comprising potassium
-6 -
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hydroxide. The damage etch step may also include cleaning of the substrate 101 to

remove metal contamination.

In FIG. 4B, tunnel oxides 402 and 107 are formed on the front and back surfaces,
respectively, of the substrate 101. The tunnel oxides 402 and 107 may comprise silicon
dioxide thermally grown to a thickness of about 10 to 50 Angstréms on the surfaces of
the N-type silicon substrate 101. A layer of polysilicon is then formed on the tunnel
oxides 402 and 107 to form the polysilicon layer 401 and the polysilicon emitter 108,
respectively. Each of the polysilicon layer 401 and the polysilicon emitter 108 may be

formed to a thickness of about 1000 to 2000 Angstroms by CVD.

In FIG. 4C, a P-type dopant source 461 is formed on the polysilicon emitter 108.
As its name implies, the P-type dopant source 461 provides a source of P-type dopants
for diffusion into the polysilicon emitter 108 in a subsequent dopant drive-in step. A
dielectric capping layer 462 is formed on the P-type dopant source 461 to prevent
dopants from escaping from the backside of the solar cell during the drive-in step. In
one embodiment, the P-type dopant source comprises BSG (borosilicate glass)
deposited to a thickness of about 500 to 1000 Angstroms by atmospheric pressure CVD
(APCVD) and has a dopant concentration of 5 to 10% by weight, while the capping layer
462 comprises undoped silicon dioxide formed to a thickness of about 2000 to 3000

Angstroms also by APCVD.

In FIG. 4D, the edge isolation trench 111 is formed near the edge of the
substrate 101 on the backside. The trench 111 is relatively shallow (e.g., 10 pm deep
into the substrate 101) and provides edge electrical isolation. In one embodiment, the

trench 111 is formed by cutting through the capping layer 462, the P-type dopant source
-7-
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461, the polysilicon emitter 108, the tunnel oxide 107, and into a shallow portion of the

substrate 101 using a laser.

In FIG. 4E, exposed regions on the front surface of the substrate 101 is randomly
textured to form the textured surface 113. In one embodiment, the front surface of the
substrate 101 is textured with random pyramids using a wet etch process comprising

potassium hydroxide and isopropy! alcohol.

In FIG. 4F, an N-type dopant source 412 is formed on regibns of the textured
surface 113 where contact holes 120 (see FIG. 1) will be subsequently formed to allow
subsequently formed metal contacts 102 to electrically connect to the substrate 101. As
its name implies, the N-type dopant source 412 provides a source of N-type dopants for
diffusion into the front side of the substrate 101. In one embodiment, the N-type dopant
source 412 is formed by inkjet printing the dopant material directly onto the substrate

101.

In one embodiment, the N-type dopant source 412 comprises silicon dioxide
doped with phosphorus. Only one N-type dopant source 412 is shown in FIG. 4F for
clarity of illustration. In practice, there are several dot-shaped N-type dopant sources
412, one for each region where a contact hole 120 is to be formed (see FIG. 2). This
allows formation of several dot shaped N-type doped regions 106 (see FIG. 1) after a

subsequently performed drive-in step now discussed with reference to FIG. 4G.

In FIG. 4G, a dopant drive-in step is performed to diffuse N-type dopants from
the N-type dopant source 412 into the substrate 101 to form the N-type dope region
106, to diffuse P-type dopants from the P-type dopant source 461 to the polysilicon
emitter 108, and to diffuse N-type dopants into the front side of the substrate 101 to

-8-
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form the N-type doped region 105. Silicon dioxide layer 109 represents layers 461 and
462 after the drive-in step. The polysilicon emitter 108 also becomes a P-type doped
layer after the drive-in step. The N-type doped region 105 may be formed by exposing
the sample of FIG. 4G to phosphorus in a diffusion furnace, for example. The use of the
N-type dopant source 412 allows for a more controlled and concentrated N-type
diffusion to the N-type doped region 106. The thin thermal silicon dioxide layer 124 may

be grown on the textured surface 113 during the drive-in process.

The drive-in step to dope the polysilicon emitter 108 on the backside and to form
the N—type doped regions 105 and 106 on the front side may be formed in-situ, which in
the context of the present disclosure means a single manual (i.e., by fabrication
personnel) loading of the substrate 101 in a furnace or other single chamber or multi-
chamber processing tool. In one embodiment, the drive-in step is performed in a
diffusion furnace. The preceding sequence of steps leading to the drive-in step allows

for in-situ diffusion, which advantageously helps in lowering fabrication cost.

It is to be noted that the step of using an N-type dopant source 412 to diffuse
dopants into the N-type doped region 106 may be omitted in some applications. That is,u
in an alternative process, the formation of the N-type dopant source 412 in FIG. 4F may
be omitted. In that case, the N-type doped regions 105 and 106 will be both doped by
introduction of an N-type dopant in the diffusion furnace during the drive-in step. All

other process steps disclosed herein remain essentially the same.

In FIG. 4H, the antireflective coating of silicon nitride layer 103 is formed over the
textured surface 113 after removal of the N-type dopant source 412. Besides being an

antireflective coating, the silicon nitride layer 103 also advantageously serves as a

-9-
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dielectric, enabling the selective contacts to be formed on the front surface to reduce
front surface recombination. The silicon nitride layer 103 may be formed to a thickness

of about 450 Angstroms by PECVD, for example.

In FIG. 41, a front contact mask 420 is formed on the silicon nitride layer 103 to
create a pattern 421 defining the contact holes 120 (see FIG. 1). The mask 420 may
comprise an acid resistance organic material, such as a resist, and formed using a

printing process, such as screen printing or inkjet printing.

In FIG. 4J, a back contact mask 422 is formed on the silicon dioxide layer 109 to
create patterns 423 defining the contact holes 123 (see FIG. 1). Similar to the mask

420, the mask 422 may comprise an organic material formed using a printing process.

In FIG. 4K, contact holes 120 and 123 are formed by removing exposed portions
of the silicon nitride layer 103 and the silicon dioxide 109 in a contact etch step. In one
embodiment, the contact holes 120 are formed by using a selective etch process that
removes exposed portions of the silicon nitride layer 103 and stops on the substrate
101. The same etch process removes exposed portions of the silicon dioxide 109 and
stops on the polysilicon emitter 108. In one embodiment, the etch process comprises a

BOE (buffered oxide etch).

In FIG. 4L, the metal contact 110 is formed on the silicon dioxide layer 109 to fill
the contact holes 123 and make electrical connection to the polysilicon emitter 108.
The metal contact 110 may be formed using a printing process. The metal contact 110
may comprise silver, which, together with the silicon dioxide layer 109, makes an
excellent backside infrared reflector. Other metals may also be used as a metal contact

110, such as aluminum, for example.
-10 -
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In FIG. 4M, the metal contact 120 is formed on the silicon nitride layer 103 to fill
the contact holes 120 and make electrical connection to the substrate 101. The metal

contact 120 may comprise silver and formed using a printing process.

Formation of the metal contacts 110 and 102 may be followed by a firing step.
The firing step is applicable when using screen printed silver paste as metal contacts,
but not when using other processes or metals. The solar cell 100 may then be visually

inspected and tested.

While specific embodiments of the present invention have been provided, it is to
be understood that these embodiments are for illustration purposes and not limiting.
Many additional embodiments will be apparent to persons of ordinary skill in the art

reading this disclosure.

-11 -
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CLAIMS
What is claimed is:

1. A solar cell having a front side facing the sun to collect solar radiation during

normal operation and a backside opposite the front side, the solar cell comprising:
an N-type silicon substrate;

a textured surface on the N-type silicon substrate on the front side of the solar

cell;
an antireflective layer over the textured surface of the N-type silicon substrate;
a P-type polysilicon emitter forming a backside junction with the N-type silicon
substrate;

a negative polarity metal contact making an electrical connection to the N-type

silicon substrate from the front side of the solar cell; and

a positive polarity metal contact making an electrical connection to the P-type

polysilicon emitter from the backside of the solar cell.

2. The solar cell of claim 1 wherein the antireflective layer comprises a layer of

silicon nitride.

3. The solar cell of claim 1 further comprising a dielectric layer over the P-type

polysilicon emitter.

4. The solar cell of claim 3 wherein the dielectric layer comprises silicon dioxide.

-12 -
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5. The solar cell of claim 3 further comprising a trench cutting through the dielectric
layer and the P-type polysilicon emitter and into a portion of the N-type silicon substrate

on the backside of the solar cell.

6. The solar cell of claim 1wherein the positive polarity metal contact comprises a

metal forming an infrared reflecting layer with a dielectric layer.

7. The solar cell of claim 1 wherein the positive polarity metal contact comprises

silver forming an infrared reflecting layer with a dielectric layer comprising silicon dioxide.

8. The solar cell of claim 1 wherein the negative polarity metal contact comprises a

metal formed in a contact hole to the N-type silicon substrate.

9. A method of fabricating a solar cell having a front side facing the sun to collect
solar radiation during normal operation and a backside opposite the front side, the

method comprising:

forming a layer of polysilicon over a back surface of an N-type silicon substrate

on the backside of the solar cell;
forming a P-type dopant source over the layer of polysilicon;
forming a capping layer over the P-type dopant source; and

diffusing P-type dopants from the P-type dopant source to the layer of polysilicon

to form a backside junction with the N-type silicon substrate; and
diffusing N-type dopants into a front surface of the N-type silicon substrate.

10.  The method of claim 9 wherein the P-type dopant source comprises borosilicate

glass.
-13-
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11.  The method of claim 9 wherein diffusing N-type dopants into the front surface of
the N-type silicon substrate includes forming an N-type dopant source over the N-type
silicon substrate and diffusing N-type dopants from the N-type dopants source into the

N-type silicon substrate.

12.  The method of claim 11 wherein the N-type dopant source comprises

phosphorus doped silicon dioxide.
13.  The method of claim 9 further comprising:
texturing the front surface of the N-type silicon substrate; and

forming an antireflective layer over the textured front surface of the N-type silicon

substrate.
14.  The method of claim 13 wherein the antireflective layer comprises silicon nitride.

15.  The method of claim 9 wherein the diffusion of P-type dopants from the P-type
dopant source to the layer of polysilicon and the diffusion of N-type dopants into the

front surface of the N-type silicon substrate are performed in situ.

16.  The method of claim 9 wherein the capping layer comprises undoped silicon

dioxide.

17. A solar cell having a front side facing the sun to collect solar radiation during

normal operation and a backside opposite the front side, the solar cell comprising:
a substrate having a textured front surface;

an emitter layer formed over a back surface of the substrate, the emitter layer

forming a backside junction with the substrate;
-14 -

0018



10

Attorney Docket No. 10031.004200

a first metal contact making an electrical connection to the substrate on the front

side of the solar cell; and

a second metal contact making an electrical connection to the emitter layer on
the backside of the solar cell, the first metal contact and the second metal contact being

configured to allow an external electrical circuit to be powered by the solar cell.

18.  The solar cell of claim 17 further comprising an antireflective layer over the

textured front surface of the substrate.

19.  The solar cell of claim 17 wherein the substrate comprises an N-type silicon

substrate and the emitter layer comprises a P-type doped polysilicon.

20. The solar cell of claim 17 wherein the second metal contact comprises silver

formed over a layer of silicon dioxide.
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ABSTRACT

A bipolar solar cell includes a backside junction formed by an N-type silicon substrate
and a P-type polysilicon emitter formed on the backside of the solar cell. An
antireflection layer may be formed on a textured front surface of the silicon substrate. A
negative polarity metal contact on the front side of the solar cell makes an electrical
connection to the substrate, while a positive polarity metal contact on the backside of
the solar cell makes an electrical connection to the polysilicon emitter. An external
electrical circuit may be connected to the negative and positive metal contacts to be
powered by the solar cell. The positive polarity metal contact may form an infrared

reflecting layer with an underlying dielectric layer for increased solar radiation collection.
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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
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
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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 (1-866-999-4158).
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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.
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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).
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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:
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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 (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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

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

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

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

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

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 abandcned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

9.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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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
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the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).
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recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
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purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.
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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 abandcned or in which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.
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A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT COOPERATION TREATY

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

Applicant’s or agent’s file reference FOR FURTHER see Form PCT/ISA/220
31.004200-PC ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) | (Earliest) Priority Date (day/month/year)
PCT/US 09/32345 29 January 2009 (29.01.2009) 20 February 2008 (20.02.2008)
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 International Bureau.

This international search report consists of a total of 9@_/ sheets.

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

I. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed.

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

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

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

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,
E the text is approved as submitted by the applicant.

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this intemational search report, submit comments to this Authority.

6. With regard to the drawings, -
a. the figure of the drawings to be published with the abstract is Figure No. 1
as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
|—_—] as selected by this Auttority, 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) (April 2007)
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INTERNATIONAL SEARCH REPORT

International application No.
PCT/US 09/32345

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - HO1L 31/00 (2009.01)
USPC - 136/252, 261

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

B.  FIELDS SEARCHED

IPC{8) - HO1L 31/00 (2009.01)
USPC - 136/252, 261

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation o the extent that such documents are included in the fields searched
IPC(8) - HO1L. 31/00 (2009.01), USPC - 136/252, 261: keyword search, as below

Electronic data base consulted during the international search (name of

pyramid, faceted, reflective, silver, infra-red

data base and, where practicable, search terms used)

Google Scholar, USPTO West (databases: PGPB,USPT,USOC,EPAB,JPAB) - Search Terms: solar, photovoltaic, cell, array, element,
unit, device, panel, lateral, conductivity, p-type, n-type, dopant, silicon, wafer, crystalline, polysilicon, texture, rough, prismatic, triangular,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2003/0134469 A1 (HORZEL et al.) 17 July 2003 (17.07.2003); abstract, para [0002]; {0007}; | 1-4, 8, 17-19

[0013]; [0022}; [0024], [0025}; [0035]; [0036]; [0038]; [0047} | s

Y 5-7, 9-16, 20

Y US 5,266,125 A (RAND et al.) 30 November 1993 (30.11.1993); abstract 5

Y US 2007/0082206 A1 (HARTIG) 12 April 2007 (12.04.2007); para [0014] 6,7, 20

Y US 2006/0130891 A1 (CARLSON) 22 June 2006 (22.06.2006); para [0030] 9-16

Y US 6,524,880 B2 (MOON et al.) 25 February 2003 (25.02.2003); coi 2, In 21-23 10,12

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

[l

* 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)

“0” 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 intenational filing date or priority
date and not in conflict with the apglxcation 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 intermnational search

9 March 2009 (09.03.2009)

Date of mailing of the intemational search report

g

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
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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 |
12/070,742 02/20/2008 Peter John Cousins 10031.004200
CONFIRMATION NO. 2015
74254 PUBLICATION NOTICE

Okamoto & Benedicto LLP

P.O. Box 641330 IR0

San Jose, CA 95164-1330

M AT

‘(‘)0000037436237

Title:Front contact solar cell with formed emitter

Publication No.US-2009-0205712-A1
Publication Date:08/20/2009

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
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San Jose, CA 95164-1330

| ART UNIT | PAPER NUMBER
1795
| MAIL DATE | DELIVERY MODE
11/05/2009 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)

12/070,742 COUSINS, PETER JOHN
Office Action Summary Examiner ArtUnit

Devina Pillay 1795

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 02/20/2008.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-20 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) ____is/are allowed.
6)] Claim(s) ____is/are rejected.
7)[] Claim(s) is/are objected to.

8)X] Claim(s) 1-20 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:| Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)

2) ] Notice of Draftsperson’s Patent Drawing Review (PT0-948) Paper No(s)/Mail Date. ___

3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) |:| Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20091021
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Application/Control Number: 12/070,742 Page 2
Art Unit: 1795

DETAILED ACTION
Election/Restrictions

1. Restriction to one of the following inventions is required under 35 U.S.C. 121:

l. Claims 1-8 and 17-20, drawn to a solar cell, classified in class 136,

subclass 261.
Il. Claims 9-16, drawn to a method of making a solar cell, classified in class
438, subclass 69.

The inventions are distinct, each from the other because of the following reasons:
2. Inventions Il and | are related as process of making and product made. The
inventions are distinct if either or both of the following can be shown: (1) that the
process as claimed can be used to make another and materially different product or (2)
that the product as claimed can be made by another and materially different process
(MPEP § 806.05(f)). In the instant case the product as claimed can be made by another
and materially different process. For example the product can be made by a process
that does not involve providing a capping layer.
3. Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and examination burden if restriction were not
required because one or more of the following reasons apply:

(a) the inventions have acquired a separate status in the art in view of their

different classification;
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Application/Control Number: 12/070,742 Page 3
Art Unit: 1795

(b) the inventions have acquired a separate status in the art due to their
recognized divergent subject matter;

(c) the inventions require a different field of search (for example, searching
different classes/subclasses or electronic resources, or employing different
search queries);

(d) the prior art applicable to one invention would not likely be applicable to
another invention;

(e) the inventions are likely to raise different non-prior art issues under 35 U.S.C.
101 and/or 35 U.S.C. 112, first paragraph.

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time
of election in order to be considered timely. Failure to timely traverse the requirement
will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable on the elected

invention.
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If claims are added after the election, applicant must indicate which of these
claims are readable upon the elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

4. A telephone call was made to Patrick Benedicto on 10/21/09 to request an
oral election to the above restriction requirement, but did not result in an election
being made.

5. The examiner has required restriction between product and process claims.
Where applicant elects claims directed to the product, and the product claims are
subsequently found allowable, withdrawn process claims that depend from or otherwise
require all the limitations of the allowable product claim will be considered for rejoinder.
All claims directed to a nonelected process invention must require all the limitations of
an allowable product claim for that process invention to be rejoined.

In the event of rejoinder, the requirement for restriction between the product
claims and the rejoined process claims will be withdrawn, and the rejoined process
claims will be fully examined for patentability in accordance with 37 CFR 1.104. Thus, to
be allowable, the rejoined claims must meet all criteria for patentability including the

requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product
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are found allowable, an otherwise proper restriction requirement between product
claims and process claims may be maintained. Withdrawn process claims that are not
commensurate in scope with an allowable product claim will not be rejoined. See MPEP
§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the
above policy, applicant is advised that the process claims should be amended during
prosecution to require the limitations of the product claims. Failure to do so may result
in a loss of the right to rejoinder. Further, note that the prohibition against double
patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement
is withdrawn by the examiner before the patent issues. See MPEP § 804.01.
6. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Devina Pillay whose telephone number is (571)270-
1180. The examiner can normally be reached on Monday thru Friday 7:30am -5:00pm
(EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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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.

/D.P./
Examiner, Art Unit 1795

[Jeffrey T. Barton/

Primary Examiner, Art Unit 1795
3 November 2009
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Docket No. 10031.004200
Response To Restriction/Election Requirement
December 1, 2009

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Peter John Cousins
Application No.  12/070,742 Examiner: Pillay, Devina
Filing Date: February 20, 2008 Art Unit: 1795

Title: FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

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

RESPONSE TO RESTRICTION/ELECTION RE

AMENDMENT

Sir:
This submission is responsive to the Office Action mailed on November 5, 2009

(“last Office Action”).

Please amend the above-identified application as follows:
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Response To Restriction/Election Requirement
December 1, 2009

AMENDMENT TO THE CLAIMS

1. (original) A solar cell having a front side facing the sun to collect solar radiation
during normal operation and a backside opposite the front side, the solar cell comprising:
an N-type silicon substrate;
a textured surface on the N-type silicon substrate on the front side of the solar cell;
an antireflective layer over the textured surface of the N-type silicon substrate;
a P-type polysilicon emitter forming a backside junction with the N-type silicon
substrate;
a negative polarity metal contact making an electrical connection to the N-type
silicon substrate from the front side of the solar cell; and
a positive polarity metal contact making an electrical connection to the P-type
polysilicon emitter from the backside of the solar cell.
2. (original) The solar cell of claim 1 wherein the antireflective layer comprises a
layer of silicon nitride.
3. (original) The solar cell of claim 1 further comprising a dielectric layer over the

P-type polysilicon emitter.

4. (original) The solar cell of claim 3 wherein the dielectric layer comprises silicon
dioxide.
5. (original) The solar cell of claim 3 further comprising a trench cutting through

the dielectric layer and the P-type polysilicon emitter and into a portion of the N-type
silicon substrate on the backside of the solar cell.

6. (original) The solar cell of claim 1wherein the positive polarity metal contact
comprises a metal forming an infrared reflecting layer with a dielectric layer.

7. (original) The solar cell of claim 1 wherein the positive polarity metal contact
comprises silver forming an infrared reflecting layer with a dielectric layer comprising
silicon dioxide.

8. (original) The solar cell of claim 1 wherein the negative polarity metal contact

comprises a metal formed in a contact hole to the N-type silicon substrate.
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Response To Restriction/Election Requirement
December 1, 2009

9. (cancelled)
10. (cancelled)
11. (cancelled)
12. (cancelled)
13. (cancelled)
14. (cancelled)
15. (cancelled)
16. (cancelled)
17.  (original) A solar cell having a front side facing the sun to collect solar radiation
during normal operation and a backside opposite the front side, the solar cell comprising:
a substrate having a textured front surface;
an emitter layer formed over a back surface of the substrate, the emitter layer
forming a backside junction with the substrate;
a first metal contact making an electrical connection to the substrate on the front
side of the solar cell; and
a second metal contact making an electrical connection to the emitter layer on the
backside of the solar cell, the first metal contact and the second metal contact being
configured to allow an external electrical circuit to be powered by the solar cell.
18.  (original) The solar cell of claim 17 further comprising an antireflective layer
over the textured front surface of the substrate.
19.  (original) The solar cell of claim 17 wherein the substrate comprises an N-type
silicon substrate and the emitter layer comprises a P-type doped polysilicon.
20. (original) The solar cell of claim 17 wherein the second metal contact comprises

silver formed over a layer of silicon dioxide.

0069



Docket No. 10031.004200
Response To Restriction/Election Requirement
December 1, 2009

REMARKS

Claims 9-16 have been cancelled without prejudice. Thus, with the above

amendments, claims 1-8 and 17-20 remain in the present application.

In response to the restriction requirement of the last Office Action, Applicant
hereby elects Group I, claims 1-8 and 17-20. The election is being made without traverse
to expedite prosecution of the pending claims. Accordingly, claims 9-16 have been
cancelled. Applicant reserves the right to pursue the aforementioned cancelled claims in

a divisional or continuing application.

The Examiner is invited to call the undersigned for any questions. Favorable

action is respectfully solicited.

Respectfully submitted,
Peter John Cousins

Dated: December 1, 2009 /Patrick D. Benedicto/
Patrick D. Benedicto, Reg. No. 40,909
Okamoto & Benedicto LLP
P.O. Box 641330
San Jose, CA 95164
Tel.: (408)436-2110
Fax.: (408)436-2114
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Application No. Applicant(s)

12/070,742 COUSINS, PETER JOHN
Office Action Summary Examiner ArtUnit

Devina Pillay 1795

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)] Responsive to communication(s) fledon _____
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-8 and 17-20 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5[] Claim(s) _____is/are allowed.
6)X] Claim(s) 1-8 and 17-20 is/are rejected.
7)[] Claim(s) _____is/are objected to.
8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)X] The drawing(s) filed on 20 February 2008 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).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) x Notice of References Cited (PTO-892) 4) |:| Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [X] Information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application
Paper No(s)/Mail Date 03/27/2009 05/23/2008. 6) |:| Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-08) Office Action Summary Part of Paper No./Mail Date 20091207
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DETAILED ACTION
Election/Restrictions
1. Claims 9-16 are withdrawn from further consideration pursuant to 37 CFR
1.142(b) as being drawn to a nonelected method of making a solar cell, there being no
allowable generic or linking claim. Election was made without traverse in the reply filed
on 12/01/2009.
2. Applicant’s election without traverse of claims 1-8 and 17-20 drawn to a solar cell
in the reply filed on 12/01/2009 is acknowledged.
Claim Rejections - 35 USC § 103
3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:
Determining the scope and contents of the prior art.
Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN =

4. Claims 1, 2 and 17-19 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Meier et al. (US 6262359 B1) in view of Jordan (US2005/0268963
A1)

Regarding claims 1, 17 and 19, Meier discloses a solar cell (Fig. 6, C7/L65-

C8/L36) having a front side (top side) facing the sun to collect solar radiation during
normal operation and a backside opposite the front side, the solar cell comprising:

an N-type silicon substrate (318);
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an antireflective layer (314) over the surface of the N-type silicon substrate (318);
a P-type emitter forming a backside junction (324) with the N-type silicon substrate
(320);

a negative polarity metal contact (312) making an electrical connection to the N-
type silicon substrate (318) from the front side of the solar cell;

and a positive polarity metal contact (324) making an electrical connection to the
P-type emitter (322) from the backside of the solar cell.

However, Meier does not disclose that there is a textured surface on the N-type
silicon substrate on the front side of the solar cell and that the P-type emitter layer is
polysilicon.

Jordan discloses that the front surface of the solar cell is textured ([0022]). In
addition, Jordan discloses that texturizing the front surface increases light absorption
([0022]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the front surface of Meier by texturizing the front surface as
disclosed by Jordan because it increases light adsorption.

Jordan addition discloses that a polysilicon or monosilicon wafer can be used to
form the emitter layer ([0010]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the monocrystalline silicon emitter of Meier by using a polysilicon
emitter region as disclosed by Jordan because it is an effective material for forming an

emitter region.
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The selection of a known material based on its suitability for its intended use
supported a prima facie obviousness determination in Sinclair & Carroll Co. v.
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945).

Regarding claims 2 and 18, modified Meier discloses all of the claim limitations as

set forth above.
In addition Meier discloses that the antireflective layer comprises silicon nitride
(C6/L20-25).

Regarding claim 3, Meier discloses all of the claim limitations as set forth above.

Meier discloses an aluminum contact over the emitter surface. The aluminum
contact will have an Al2O3 coating due to the formation of a native oxide. Therefore
there is a dielectric layer over the P-type emitter.

Regarding claim 8, modified Meier discloses all of the claim limitations as set forth

above.

In addition Meier discloses the negative polarity metal contact (312) comprises
formed in a contact hole (314 has hole) to the n-type silicon substrate (318) (See Fig.
6).

5. Claims 1-4, 8 and 17-19 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Sah et al. (US 4665277) in view of Jordan (US2005/0268963 A1)

Regarding claims 1, 17 and 19, Sah discloses a solar cell (Fig. 4a, C7/L5-60)

having a front side (top side) facing the sun to collect solar radiation during normal
operation and a backside opposite the front side, the solar cell comprising:

an N-type silicon substrate (20%);
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an antireflective layer (14”) over the surface of the N-type silicon substrate (20”); a
P-type emitter forming a backside junction with the N-type silicon substrate (227);

a negative polarity metal contact (30”) making an electrical connection to the N-
type silicon substrate (20”) from the front side of the solar cell;

and a positive polarity metal contact (32”) making an electrical connection to the
P-type emitter (227) from the backside of the solar cell.

However, Sah does not disclose that there is a textured surface on the N-type
silicon substrate on the front side of the solar cell and that the P-type emitter layer is
polysilicon.

Jordan discloses that the front surface of the solar cell is textured ([0022]). In
addition, Jordan discloses that texturizing the front surface increases light adsorption
([0022]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the front surface of Sah by texturizing the front surface as disclosed
by Jordan because it increases light adsorption.

Jordan discloses that a polysilicon or monosilicon wafer can be used to form the
emitter layer ([0010]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the monocrystalline silicon emitter of Sah by using a polysilicon
emitter region as disclosed by Jordan because it is an effective material for forming an

emitter region.
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The selection of a known material based on its suitability for its intended use
supported a prima facie obviousness determination in Sinclair & Carroll Co. v.
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945).

Regarding claims 2 and 18, modified Sah discloses all of the claim limitations as

set forth above.

In addition Sah discloses an antireflective layer (14) (C3/L50-55).

However Sah does not disclose that the anitireflective layer is SiN.

Jordan discloses that the antireflective layer (30) on the front side of the solar cell
that is formed of silicon nitride [0044].

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the antireflective coating of Sah by using a silicon nitride layer as an
antireflective coating as disclosed by Jordan because it is a known effective material for
providing an antireflective layer.

The selection of a known material based on its suitability for its intended use
supported a prima facie obviousness determination in Sinclair & Carroll Co. v.
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945).

Regarding claim 3, modified Sah discloses all of the claim limitations as set forth

above.
In addition Sah discloses a dielectric layer (28”) over the P-type emitter (C7/L10-
15).

Regarding claim 4, modified Sah discloses all of the claim limitations as set forth

above.
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In addition Sah discloses that the dielectric layer (28”) comprises SiO,(C7/L10-15).

Regarding claim 8, modified Sah discloses all of the claim limitations as set forth

above.

In addition Sah discloses the negative polarity metal contact (30”) comprises
formed in a contact hole (12" has a hole) to the n-type silicon substrate (20”) (See Fig.
4b).

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sah et al.
(US 4665277) in view of Jordan (US2005/0268963 A1) as applied to claim 3 above and
in view of Sheats (US 206/0157103 ).

Regarding claim 5, modified Sah discloses all of the claim limitations as set forth

above.

However modified Sah does not disclose a trench through the dielectric layer and
the p-type polysilicon emitter and into a portion of the n-type silicon substrate on the
backside of the solar cell.

Sheats discloses trench cutting through the layers on a solar cell to the substrate
([0059]).

Sheats discloses that this results in edge isolation which prevents short circuits on
the outside walls of the device ([0059]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the dielectric layer and p-type silicon emitter layer of modified Sah
by forming a trench in the through the dielectric layer and the p-type polysilicon emitter

and into a portion of the n-type silicon substrate on the backside of the solar cell as
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disclosed by Sheats because it results in edge isolation which prevents short circuits on
the outside walls of the device.

7. Claims 6, 7 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Sah et al. (US 4665277) in view of Jordan (US2005/0268963 A1) as applied to
claim 1 above in further view of Hall (US 4427839).

Regarding claim 6, modified Sah discloses all of the claim limitations as set forth

above.

Sah discloses a metal contact (31) that is placed on a dielectric layer (23) (Fig.
4b).

However Sah does not disclose that the positive polarity metal contact comprises
a metal forming an infrared reflecting layer with a dielectric layer.

Hall discloses a contact on solar cell which comprises a metal contact and
dielectric layer (C4/L18-45).

Hall additionally discloses that the metal electrode acts as a reflective layer which
increases the adsorption of incident light (C4/L18-L45).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the positive polarity metal contact of Sah by using a metal forming
an infrared reflecting layer with a dielectric layer as disclosed by Hall because it results
in higher light adsorption and is an effective material to form an electrode.

Regarding claims 7 and 20, modified Sah discloses all of the claim limitations as

set forth above.
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Sah discloses a metal contact (31) that is placed on a dielectric layer (23) (Fig.
4b).

However Sah does not disclose that the positive polarity metal contact comprises
silver forming an infrared reflecting layer with a dielectric layer.

Hall discloses a contact on solar cell which comprises a silver contact (36)and
dielectric layer (40) (See Fig. 2b) (C4/L18-45).

Hall additionally discloses that the metal electrode acts as a reflective layer which
increases the adsorption of incident light (C4/L18-L45).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the positive polarity metal contact of Sah by using silver with a
dielectric layer as disclosed by Hall because it results in higher light adsorption and is
an effective material to form an electrode.

As disclosed by McKee et al. (US5479018) silver is a highly reflective material in
the infrared wavelength (C6/L40-45).

Conclusion
8. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Devina Pillay whose telephone number is (571)270-
1180. The examiner can normally be reached on Monday thru Friday 7:30am -5:00pm
(EST).
If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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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.

/D.P./
Examiner, Art Unit 1795

[Jeffrey T. Barton/

Primary Examiner, Art Unit 1795
18 December 2009
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Docket No. 10031.004200
Response To Office Action and Amendment
March 19, 2010

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:
Peter John Cousins
Application No.: 12/070,742 Examiner:  PILLAY, DEVINA
Filing Date:  February 20, 2008 Art Unit: 1795
Title: FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

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

RESPONSE TO OFFICE ACTION AND AMENDMENT

INTRODUCTORY COMMENTS
Sir:
This paper is responsive to the office action mailed on December 24, 2009

(hereinafter the “last office action™).

Please amend the above-identified application as follows:
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Docket No. 10031.004200
Response To Office Action and Amendment
March 19,2010

AMENDMENTS TO THE SPECIFICATION

A. Please replace the paragraph beginning at line 3 of page 8 with the following
paragraph:
In FIG. 4E, exposed regions on the front surface of the substrate 101 are is
randomly textured to form the textured surface 113. In one embodiment, the front
surface of the substrate 101 is textured with random pyramids using a wet etch

process comprising potassium hydroxide and isopropyl alcohol.
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Docket No. 10031.004200
Response To Office Action and Amendment
March 19,2010

REMARKS

Claims 1-8 and 17-20 remain in the application and stand rejected.

Reconsideration of the rejection is respectfully requested in light of the following reasons.

Claim Rejection -- 35 U.S.C. § 103

Claims 1, 2, and 17-19 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over U.S. Patent No. 6,262,359 to Meier et al. ("Meier") in view of U.S.
Publication No. 2005/0268963 to Jordan et al. ("Jordan"). The rejection is respectfully

traversed.

Claim 1 is patentable over the combination of Meier and Jordan at least for

reciting: "a P-type polysilicon emitter forming a backside junction with the N-type silicon
substrate" (emphasis added). The last office action suggests that Meier section 322 is a
"P-type emitter." Applicant respectfully disagrees with this conclusion. Meier is explicit

that:

FIG. 6 shows a solar cell layer stack 300, in accordance with another embodiment
of the present invention, that is substantially similar to the solar cell 110 of FIG. 2,
except that solar cell 300 has only part of the back surface converted to a p-type
layer, as indicated by sections 320, and covered with metal, as indicated by
sections 322.

Meier, col. 7, line 66 to col. 8, line 4 (emphasis added)

That, is, Meier does not teach or suggest that the sections 322 are P-type emitters. On the

contrary, sections 322 represent an aluminum metal contact (Meier, col. 6, lines 26-28).

Claim 1 is further patentable over the combination Meier and Jordan at least for
reciting a P-type polysilicon emitter that forms a junction with an N-type silicon substrate.
It is respectfully submitted that Meier does not teach or suggest such an emitter-substrate

configuration.

The last office action suggests that in the combination of Meier and Jordan,

Jordan discloses a P-type polysilicon emitter and that it would have been obvious to
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Docket No. 10031.004200
Response To Office Action and Amendment
March 19, 2010

combine the teachings of Meier and Jordan to meet all the limitation of claim 1.

Applicant respectfully disagrees.
Jordan discloses:

[0010] One method for making photovoltaic cells having buried front contacts
follows a processing sequence as follows. The n-layer is created in a p-type
monocrystalline or multicrystalline silicon wafer by diffusing phosphorus into the
p-type wafer thereby forming a p-n junction. A layer of a dielectric material, for
example, a layer of silicon nitride, is applied to the surface of the wafer having the
p-n junction. This dielectric material serves as both an anti-reflective coating, and,
as described below, a mask. This will, ultimately, be the light receiving side of the
cell. Using a laser, narrow and deep grooves are cut through the dielectric layer
and into the silicon wafer in a pattern that will form the front buried contact. The
grooves are etched with a chemical solution, such as sodium hydroxide, to further
form the grooves and remove laser induced damage. Additional phosphorous is
diffused into the walls of the grooves. The dielectric layer serves as a mask to
limit the doping to the grooves. Such doping of the surfaces within the grooves
completes the formation of the emitter layer and p-n junction. Prior to adding the
front and back contacts, a back surface field is preferably added to the wafer by
heavily p-doping the back surface of the wafer. Such p-doping can be achieved by
applying aluminum or boron to the back surface of the wafer, typically by one or
more sputtering or metal evaporation techniques known to those of skill in the art
followed by a high temperature sintering step. The complete back surface and
grooves in the front of the cell are filled with a conductor, for example, one or
more of silver, nickel, or copper, by one or more methods such as electrolytic or
electroless plating. The dielectric layer again serves as a mask so that the plating
on the front side of the wafer is limited to the grooves. An edge isolation step
separates any electrical connections between the front and back of the cell.

Jordan, paragraph 10 (emphasis added)

Jordan discloses creating an n-layer in a p-type monocrystalline or
multicrystalline silicon wafer by diffusion. That is, Jordan teaches use of different types
of silicon substrates, within which the n-layer may be formed. Jordan does not teach or
suggest the P-type emitter of claim 1, which comprises polysilicon over a silicon

substrate. Jordan discloses conventional diffusion layer within the silicon substrate.

Therefore, it is respectfully submitted that claim 1 is patentable over the

combination of Meier and Jordan.

Claim 2 depends on claim 1, and is thus patentable over the combination of Meier

and Jordan at least for the same reasons that claim 1 is patentable.
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Claim 17 is patentable over the combination of Meier and Jordan at least for
reciting: "an emitter layer formed over a back surface of the substrate, the emitter layer
forming a backside junction with the substrate." The plain language of claim 17 recites

that the emitter layer is formed over a back surface of the substrate.

In Meier, the p+ emitter 320 is formed within the n-type silicon substrate 318
(Meier, FIG. 6). In Jordan, just like in Meier, the n-layer is formed within the silicon
substrate (Jordan, paragraph 10). That is, both Meier and Jordan disclose an emitter
formed within the substrate. In marked contrast, claim 17 recites an emitter layer
formed over a back surface of the substrate. Therefore, it is respectfully submitted that

claim 17 is patentable over the combination of Meier and Jordan.

Claim 19 depends on claim 17, and is thus patentable over the combination of

Meier and Jordan at least for the same reasons that claim 17 is patentable.

Claims 1, 17, and 19 stands rejected under 35 U.S.C. §103(a) as being
unpatentable over U.S. Patent No. 4,665,277 to Shah et al. ("Shah") in view of Jordan.

The rejection is respectfully traversed.

Claim 1 is patentable over the combination of Shah and Jordan at least for reciting:
"a negative polarity metal contact making an electrical connection to the N-type silicon

substrate from the front side of the solar cell; and a positive polarity metal contact

making an electrical connection to the P-type polysilicon emitter from the backside of the

solar cell" (emphasis added). According to the last office, in the combination of Shah
and Jordan, Shah discloses the recited negative polarity metal contact and positive
polarity metal contact. Applicant respectfully disagrees with this conclusion. Shah FIG.

1B is reproduced below for ease of discussion.
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The last office action reads Shah contact 30 as the recited negative polarity metal contact
and Shah contact 32 as the positive polarity metal contact. As evidenced in Shah FIG. 1B,
both metal contacts 32 and 30 are on the same side of the solar cell. In marked contrast,
claim 1 recites that the negative polarity metal contact connects from the front side of the
solar cell, while the positive polarity metal contact connects from the backside of the

solar cell. That is, the recited metal contacts of claim 1 are on different sides of the solar
cell. Therefore, it is respectfully submitted that claim 1 is patentable over the

combination of Shah and Jordan.

Claim 1 is further patentable over the combination of Shah and Jordan at least for
reciting: "a P-type polysilicon emitter forming a backside junction with the N-type silicon

substrate." Shad does not disclose the recited P-type polysilicon emitter.

In the combination of Shah and Jordan, the last office action suggests that Jordan
discloses the recited P-type polysilicon emitter. As explained above, Jordan teaches use
of different types of silicon substrates, within which an n-layer may be formed. Jordan
does not teach or suggest the P-type emitter of claim 1, which comprises polysilicon over
a silicon substrate. Jordan discloses conventional diffusion layer within the silicon
substrate. Therefore, it is respectfully submitted that claim 1 is patentable over the

combination of Shah and Jordan.

Claims 2-4 depend on claim 1, and are thus patentable over the combination of

Shah and Jordan at least for the same reasons that claim 1 is patentable.

Claim 17 is patentable over the combination of Shah and Jordan at least for

reciting: "a first metal contact making an electrical connection to the substrate on the
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front side of the solar cell; and a second metal contact making an electrical connection to
the emitter layer on the backside of the solar cell." As explained, the combination of
Shah and Jordan does not teach or suggest a solar cell with metal contacts on the front

and backsides of the solar cell.

Claim 17 is further patentable over the combination of Shah and Jordan at least
for reciting: "an emitter layer formed over a back surface of the substrate, the emitter
layer forming a backside junction with the substrate." The plain language of claim 17
recites that the emitter layer is formed over a back surface of the substrate. In marked
contrast, both Shah and Jordan disclose an emitter formed within the substrate. Therefore,

it is respectfully submitted that claim 17 is patentable over the combination of Shah and
Jordan.

Claims 18 and 19 depend on claim 17, and are thus patentable over the

combination of Shah and Jordan at least for the same reasons that claim 17 is patentable.

Claim 5 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Shah

in view of Jordan as applied to claim 3 and further in view of U.S. Publication No.

2006/0157103 to Sheats et al. ("Sheats").

Claims 6, 7, and 20 stand rejected under 35 U.S.C. § 103(a) as being unpatentable
over Shah in view of Jordan as applied to claim 1 above and in further view of U.S.

Patent No. 4,427,839 to Hall ("Hall").

Claims 5, 6, 7, and 20 are patentable at least for depending on patentable base

claims.

Conclusion

For at least the above reasons, it is respectfully submitted that claims 1-8 and 17-
20 are allowable. The Examiner is invited to telephone the undersigned at (408)436-2112

for any questions.

If for any reason an insufficient fee has been paid, the Commissioner is hereby

authorized to charge the insufficiency to Deposit Account No. 50-2427.
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Respectfully submittéd,
Peter John Cousins

Dated: March 19, 2010 /Patrick Benedicto/
Patrick D. Benedicto, Reg. No. 40,909
Okamoto & Benedicto LLP
P.O. Box 641330
San Jose, CA 95164
Tel.: (408)436-2110
Fax.: (408)436-2114
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DETAILED ACTION
Status of Application
1. The amendment filed on 3/19/2010 has been entered. Claims 1-8 and 17-20
remain pending in this action. The previous rejections under 35 U.S.C 103 are
maintained.
Claim Rejections - 35 USC § 103
2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103(a) are summarized as follows:
Determining the scope and contents of the prior art.
Ascertaining the differences between the prior art and the claims at issue.
Resolving the level of ordinary skill in the pertinent art.

Considering objective evidence present in the application indicating
obviousness or nonobviousness.

BN

3. Claims 1, 2 and 17-19 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Meier et al. (US 6262359 B1) in view of Jordan (US2005/0268963
A1)

Regarding claims 1, 17 and 19, Meier discloses a solar cell (Fig. 6, C7/L65-

C8/L36) having a front side (top side) facing the sun to collect solar radiation during
normal operation and a backside opposite the front side, the solar cell comprising:

an N-type silicon substrate (318);

an antireflective layer (314) over the surface of the N-type silicon substrate (318);
a P-type emitter forming a backside junction (324) with the N-type silicon substrate

(320);
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a negative polarity metal contact (312) making an electrical connection to the N-
type silicon substrate (318) from the front side of the solar cell;

and a positive polarity metal contact (324) making an electrical connection to the
P-type emitter (320) from the backside of the solar cell.

However, Meier does not disclose that there is a textured surface on the N-type
silicon substrate on the front side of the solar cell and that the P-type emitter layer is
polysilicon.

Jordan discloses that the front surface of the solar cell is textured ([0022]). In
addition, Jordan discloses that texturizing the front surface increases light absorption
([0022]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the front surface of Meier by texturizing the front surface as
disclosed by Jordan because it increases light adsorption.

Jordan addition discloses that a polycrystalline silicon or monocrystalline silicon
wafer can be used to form the emitter layer ([0010]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the monocrystalline silicon emitter of Meier by using a polycrystalline
silicon emitter region as disclosed by Jordan because it is an effective material for
forming an emitter region.

The selection of a known material based on its suitability for its intended use
supported a prima facie obviousness determination in Sinclair & Carroll Co. v.

Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945).
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Regarding claims 2 and 18, modified Meier discloses all of the claim limitations as

set forth above.
In addition Meier discloses that the antireflective layer comprises silicon nitride
(C6/L20-25).

Regarding claim 3, Meier discloses all of the claim limitations as set forth above.

Meier discloses an aluminum contact over the emitter surface. The aluminum
contact will have an Al2O3 coating due to the formation of a native oxide. Therefore
there is a dielectric layer over the P-type emitter.

Regarding claim 8, modified Meier discloses all of the claim limitations as set forth

above.

In addition Meier discloses the negative polarity metal contact (312) comprises
formed in a contact hole (314 has hole) to the n-type silicon substrate (318) (See Fig.
6).

4. Claims 1-4, 8 and 17-19 are rejected under 35 U.S.C. 103(a) as being
unpatentable over Sah et al. (US 4665277) in view of Jordan (US2005/0268963 A1)

Regarding claims 1, 17 and 19, Sah discloses a solar cell (Fig. 4a, C7/L5-60)

having a front side (top side) facing the sun to collect solar radiation during normal
operation and a backside opposite the front side, the solar cell comprising:

an N-type silicon substrate (20%);

an antireflective layer (14”) over the surface of the N-type silicon substrate (20”); a

P-type emitter forming a backside junction with the N-type silicon substrate (227);
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a negative polarity metal contact (30”) making an electrical connection to the N-
type silicon substrate (20”) from the front side of the solar cell;

and a positive polarity metal contact (32”) making an electrical connection to the
P-type emitter (227) from the backside of the solar cell.

However, Sah does not disclose that there is a textured surface on the N-type
silicon substrate on the front side of the solar cell and that the P-type emitter layer is
polycrystalline silicon.

Jordan discloses that the front surface of the solar cell is textured ([0022]). In
addition, Jordan discloses that texturizing the front surface increases light adsorption
([0022]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the front surface of Sah by texturizing the front surface as disclosed
by Jordan because it increases light adsorption.

Jordan discloses that a polycrystalline silicon or monocrystalline silicon wafer can
be used to form the emitter layer ([0010]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the monocrystalline silicon emitter of Sah by using a polycrystalline
silicon emitter region as disclosed by Jordan because it is an effective material for
forming an emitter region.

The selection of a known material based on its suitability for its intended use
supported a prima facie obviousness determination in Sinclair & Carroll Co. v.

Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945).
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Regarding claims 2 and 18, modified Sah discloses all of the claim limitations as

set forth above.

In addition Sah discloses an antireflective layer (14) (C3/L50-55).

However Sah does not disclose that the anitireflective layer is SiN.

Jordan discloses that the antireflective layer (30) on the front side of the solar cell
that is formed of silicon nitride [0044].

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the antireflective coating of Sah by using a silicon nitride layer as an
antireflective coating as disclosed by Jordan because it is a known effective material for
providing an antireflective layer.

The selection of a known material based on its suitability for its intended use
supported a prima facie obviousness determination in Sinclair & Carroll Co. v.
Interchemical Corp., 325 U.S. 327, 65 USPQ 297 (1945).

Regarding claim 3, modified Sah discloses all of the claim limitations as set forth

above.
In addition Sah discloses a dielectric layer (28”) over the P-type emitter (C7/L10-
15).

Regarding claim 4, modified Sah discloses all of the claim limitations as set forth

above.
In addition Sah discloses that the dielectric layer (28”) comprises SiO,(C7/L10-15).

Regarding claim 8, modified Sah discloses all of the claim limitations as set forth

above.
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In addition Sah discloses the negative polarity metal contact (30”) comprises
formed in a contact hole (12" has a hole) to the n-type silicon substrate (20”) (See Fig.
4b).

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sah et al.
(US 4665277) in view of Jordan (US2005/0268963 A1) as applied to claim 3 above and
in view of Sheats (US 206/0157103 ).

Regarding claim 5, modified Sah discloses all of the claim limitations as set forth

above.

However modified Sah does not disclose a trench through the dielectric layer and
the p-type polycrystalline silicon emitter and into a portion of the n-type silicon substrate
on the backside of the solar cell.

Sheats discloses trench cutting through the layers on a solar cell to the substrate
([0059]).

Sheats discloses that this results in edge isolation which prevents short circuits on
the outside walls of the device ([0059]).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the dielectric layer and p-type silicon emitter layer of modified Sah
by forming a trench in the through the dielectric layer and the p-type polycrystalline
silicon emitter and into a portion of the n-type silicon substrate on the backside of the
solar cell as disclosed by Sheats because it results in edge isolation which prevents

short circuits on the outside walls of the device.
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6. Claims 6, 7 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Sah et al. (US 4665277) in view of Jordan (US2005/0268963 A1) as applied to
claim 1 above in further view of Hall (US 4427839).

Regarding claim 6, modified Sah discloses all of the claim limitations as set forth

above.

Sah discloses a metal contact (31) that is placed on a dielectric layer (23) (Fig.
4b).

However Sah does not disclose that the positive polarity metal contact comprises
a metal forming an infrared reflecting layer with a dielectric layer.

Hall discloses a contact on solar cell which comprises a metal contact and
dielectric layer (C4/L18-45).

Hall additionally discloses that the metal electrode acts as a reflective layer which
increases the adsorption of incident light (C4/L18-L45).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the positive polarity metal contact of Sah by using a metal forming
an infrared reflecting layer with a dielectric layer as disclosed by Hall because it results
in higher light adsorption and is an effective material to form an electrode.

Regarding claims 7 and 20, modified Sah discloses all of the claim limitations as

set forth above.
Sah discloses a metal contact (31) that is placed on a dielectric layer (23) (Fig.

4Db).
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However Sah does not disclose that the positive polarity metal contact comprises
silver forming an infrared reflecting layer with a dielectric layer.

Hall discloses a contact on solar cell which comprises a silver contact (36)and
dielectric layer (40) (See Fig. 2b) (C4/L18-45).

Hall additionally discloses that the metal electrode acts as a reflective layer which
increases the adsorption of incident light (C4/L18-L45).

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the positive polarity metal contact of Sah by using silver with a
dielectric layer as disclosed by Hall because it results in higher light adsorption and is
an effective material to form an electrode.

As disclosed by McKee et al. (US5479018) silver is a highly reflective material in
the infrared wavelength (C6/L40-45).

Response to Arguments

7. Regarding claim 1, Applicant argues that Meier does not teach or suggest that

the section 322 is a p-type emitter section.

Examiner responds that Meier teaches that the section 320 is a p-type emitter,
not section 322. Examiner indicates that an inadvertent error was made in labeling the
emitter section 322. The contact is 322 and the emitter is 320. However, Meier does
indicated this in the sections C/7L65-C8/L36 as outlined in the office action.

Meier specifically states that “FI/G. 6 shows a solar cell layer stack 300, in
accordance with another embodiment of the present invention, that is substantially

similar to the solar cell 110 of FIG. 2, except that solar cell 300 has only part of the back
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surface converted to a p-type layer, as indicated by sections 320, and covered with
metal, as indicated by sections 322.”.

Meier states that layer 120 in Fig. 2 which is analogous to 320 in Fig. 6 is a p-
type emitter. Meier states “A p-n junction 124 is formed at non-illuminated surface 128
or the interface between base layer 118 and an aluminum doped silicon layer 120,
which functions as a p* emitter layer in the solar cell layer stack of the present
invention.”

Applicant argues that Jordan does not teach a p-type polycrystalline silicon
emitter.

Examiner replies that Jordan is not relied upon to teach a p-type polycrystalline
silicon emitter.

Jordan teaches that a monocrystalline or polycrystalline silicon wafer can be
used to form a photovoltaic device of similar type to Meier. Furthermore Jordan teaches
that an n-type polycrystalline silicon substrate can be used.

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the monocrystalline substrate of Meier by using the polycrystalline
substrate as disclosed by Jordan because it would form a functioning photovoltaic
device.

Examiner responds that once the polycrystalline silicon substrate is used than

then the p-type emitter region will be polycrystalline.
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8. Regarding claim 17, Applicant argues that neither Meier nor Jordan teach an

emitter over a back surface of the substrate, the emitter layer forming a backside
junction with a substrate".

Examiner responds that layer 320 (as explained above is an emitter) is formed
over a back surface of the substrate as illustrated in Fig. 6.

9. Regarding claim 17, Applicant argues that Sah does not teach an emitter over a

back surface of the substrate, the emitter layer forming a backside junction with a
substrate”.

Examiner responds that layer (22"-p type emitter) is formed over a back surface
of the n-type substrate.

10. Regarding claim 1, Applicant argues that Sah does not teach that the negative

polarity metal contact makes electrical contact to the n-type silicon substrate from the
front side and indicates Fig. 1b. In addition Applicant argues that the positive polarity
metal contact is on the same side as the negative polarity contact when they are
supposed to be on opposite sides and indicates Fig. 1b.

Examiner discloses that the rejection points to Fig. 4a. Figure 4a does show that
the negative polarity metal contact (30”) does make electrical contact to the n-type
silicon substrate from the front side and the positive polarity contact (32”) does make
electrical contact from the opposite side.

Applicant argues that Jordan does not teach a p-type polycrystalline silicon

emitter.
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Examiner replies that Jordan is not relied upon to teach a p-type polycrystalline
silicon emitter.

Jordan teaches that a monocrystalline or polycrystalline silicon wafer can be
used to form a photovoltaic device of similar type to Sah. Furthermore Jordan teaches
that an n-type polycrystalline silicon substrate can be used.

It would have been obvious to one of ordinary skill in the art at the time of the
invention to modify the monocrystalline substrate of Meier by using the polycrystalline
substrate as disclosed by Jordan because it would form a functioning photovoltaic
device.

Examiner responds that once the polycrystalline silicon substrate is used than
then the p-type emitter region will be polycrystalline in the device of Sah.

Conclusion
10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later

than SIX MONTHS from the mailing date of this final action.
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11.  Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Devina Pillay whose telephone number is (571)270-
1180. The examiner can normally be reached on Monday thru Friday 7:30am -5:00pm
(EST).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Basia Ridley can be reached on 571-272-1453. 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.

/D.P./
Examiner, Art Unit 1795

[Jeffrey T. Barton/

Primary Examiner, Art Unit 1795
24 May 2010
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Peter John Cousins

Application No.: 12/070,742 Examiner: PILLAY, DEVINA
Filing Date:  February 20, 2008 Art Unit: 1795
Title: FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

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

REQUEST FOR CONTINUED EXAMINATION AND AMENDMENT

INTRODUCTORY COMMENTS

Sir:
This paper, which is being filed as an RCE, is responsive to the office action

mailed on May 26, 2010 (hereinafter the “last office action”).

Please amend the above-identified application as follows:
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AMENDMENT TO THE SPECIFICATION

Please insert the following section on page 1 of the specification, after the title
and named inventor(s), and before the “SBACKGROUND OF THE INVENTION".

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR
DEVELOPMENT

The invention described herein was made with Governmental support under
contract number DE-FC36-07GO17043 awarded by the United States Department

of Energy. The Government may have certain rights in the invention.

Please replace the paragraph beginning at page 3, line 21 with the following
paragraph.

In the example of FIG. 1, the solar cell 100 includes a backside junction
formed by a P-type doped polysilicon emitter 108 serving as a P-type diffusion
region and an N-type silicon substrate 101 servings serving as an N-type diffusion
region. The N-type silicon substrate 101 may comprise a long lifetime (e.g., 2 to
5ms) N-type silicon wafer and may have a thickness of about 100 to 250 pum as
measured from the backside surface to a tip of the textured front side surface of
the substrate. The front side surface of the substrate 101 is randomly textured
(labeled as 113) and includes N-type doped regions 105 and 106 formed in the
substrate. The N-type doped region 105 provides low front surface recombination
and improves lateral conductivity whilst not compromising the blue response of
the solar cell. The region 106, which may be a phosphorus diffusion, provides
low contact resistance and minimizes contact recombination. The region 106 is
also referred to as an "N-dot" because, in one embodiment, it forms a dot-shape to

minimize the area of heavily diffused regions on the front surface. The N-type
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doped region 105 may have a sheet resistance of 100 to 500 Q/sq, whilst the n-
type doped region 106 may have a sheet resistance of 10 to 50 /sq.
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AMENDMENT TO THE CLAIMS
1. (currently amended) A solar cell having a front side facing the sun to collect solar

radiation during normal operation and a backside opposite the front side, the solar cell
comprising:
an N-type silicon substrate;
a textured surface on the N-type silicon substrate on the front side of the solar cell;
an antireflective layer over the textured surface of the N—type silicon substrate;

a P-type polysilicon emitter formed over the N-type silicon substrate and forming

a backside junction with the N-type silicon substrate;

an oxide layer formed between the P-type polysilicon emitter and the N-type

silicon substrate:

a negative polarity metal contact making an electrical connection to the N-type
silicon substrate from the front side of the solar cell; and

a positive polarity metal contact making an electrical connection to the P-type
polysilicon emitter from the backside of the solar cell.
2. (original) The solar cell of claim 1 wherein the antireflective layer comprises a
layer of silicon nitride.
3. (original) The solar cell of claim 1 further comprising a dielectric layer over the
P-type polysilicon emitter.
4. (original) The solar cell of claim 3 wherein the dielectric layer comprises silicon

dioxide.
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5. (original) The solar cell of claim 3 further comprising a trench cutting through the
dielectric layer and the P-type polysilicon emitter and into a portion of the N-type silicon
substrate on the backside of the solar cell.
6. (original) The solar cell of claim 1wherein the positive polarity metal contact
comprises a metal forming an infrared reflecting layer with a dielectric layer.
7. (original) The solar cell of claim 1 wherein the positive polarity metal contact
comprises silver forming an infrared reflecting layer with a dielectric layer comprising
silicon dioxide.
8. (original) The solar cell of claim 1 wherein the negative polarity metal contact
comprises a metal formed in a contact hole to the N-type silicon substrate.
9-16. (canceled)
17.  (currently amended) A solar cell having a front side facing the sun to collect solar
radiation during normal operation and a backside opposite the front side, the solar cell
comprising:

a substrate having a textured front surface;

an emitter layer formed over a back surface of the substrate, the emitter layer
formiﬁg a backside junction with the substrate;

an oxide layer formed between the back surface of the substrate and the emitter

layer;

a first metal contact making an electrical connection to the substrate on the front

side of the solar cell; and
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a second metal contact making an electrical connection to the emitter layer on the
backside of the solar cell, the first metal contact and the second metal contact being
configured to allow an external electrical circuit to be powered by the solar cell.

18.  (original) The solar cell of claim 17 further comprising an antireflective layer over
the textured front surface of the substrate.

19.  (original) The solar cell of claim 17 wherein the substrate comprises an N-type
silicon substrate and the emitter layer comprises a P-type doped polysilicon.

20.  (original) The solar cell of claim 17 wherein the second metal contact comprises

silver formed over a layer of silicon dioxide.
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REMARKS

Claims 1-8 and 17-20 remain in the application and stand rejected.

Reconsideration of the rejection is respectfully requested in light of the following reasons.

Claims 1 and 17 have been amended to expedite prosecution. Applicant expressly
reserves the right to pursue the original version of these claims in a continuing

application.

Claim Rejection -- 35 U.S.C. § 103

Claims 1, 2, and 17-19 stand rejected under 35 U.S.C. § 103(a) as being
unpatentable over U.S. Patent No. 6,262,359 to Meier et al. ("Meier") in view of U.S.
Publication No. 2005/0268963 to Jordan et al. ("Jordan"). The rejection is respectfully

traversed.

Claim 1 is patentable over the combination of Meier and Jordan at least for
reciting: "an oxide layer formed between the P-type polysilicon emitter and the N-type
silicon substrate." In the combination of Meier and Jordan, the last office action suggests
that the recited P-type emitter is met by Meier P-type emitter 320. Meier FIG. 6 is

reproduced below for ease of discussion.

300
5 312 314
r”! 3
n=5i 218
; [y - [ N N ) My
Ja0 JJ0 H’G 6‘ J24 322

It is respectfully submitted that in Meier, the emitter 320 is within, not over, the n-type

substrate 318. That is, an oxide layer cannot be formed between the emitter 320 and the

substrate 318.

Jordan discloses creating an n-layer in a p-type monocrystalline or

multicrystalline silicon wafer by diffusion (Jordan, paragraph 10). That is, Jordan
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teaches use of different types of silicon substrates, within which the n-layer may be
formed. Jordan does not teach or suggest the P-type emitter of claim 1, which comprises
polysilicon over a silicon substrate. Jordan discloses conventional diffusion layer within
the silicon substrate. In any event, regardless of the material of the substrate in Jordan or
Meier, an oxide layer cannot be formed between the emitter and the substrate in Jordan or

Meier.

Furthermore, to the extent the last office action is taking the position "that once a
polycrystalline silicon substrate is used, then a p-type emitter region will be
polycrystalline," Jordan's disclosure is only relevant in solar cells where the emitter is
within the substrate. This is not the case in claim 1, where there is an oxide layer

between the substrate and the emitter.

Therefore, it is respectfully submitted that claim 1 is patentable over the

combination of Meier and Jordan.

Claim 2 depends on claim 1, and is thus patentable over the combination of Meier

and Jordan at least for the same reasons that claim 1 is patentable.

Claim 17 is patentable over the combination of Meier and Jordan at least for
reciting: "an oxide layer formed between the back surface of the substrate and the emitter
layer." In Meier, the p+ emitter 320 is formed within the n-type silicon substrate 318
(Meier, FIG. 6). In Jordan, just like in Meier, the n-layer is formed within the silicon
substrate (Jordan, paragraph 10). Therefore, the combination of Meier and Jordan cannot

teach or fairly suggest an oxide layer formed between the substrate and the emitter layer.

Claim 19 depends on claim 17, and is thus patentable over the combination of

Meier and Jordan at least for the same reasons that claim 17 is patentable.

Claims 1-4, 8, 17, and 19 stand rejected under 35 U.S.C. §103(a) as being
unpatentable over U.S. Patent No. 4,665,277 to Sah et al. ("Sah") in view of Jordan. The

rejection is respectfully traversed.

Claim 1 is patentable over the combination of Sah and Jordan at least for reciting:

"an oxide layer formed between the P-type polysilicon emitter and the N-type silicon
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substrate.” Sah FIG. 4a, cited in the last office action, is reproduced below for ease of

discussion.
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FIG. 4a

Sah discloses a solar cell transistor having a base 20, a collector 22", and an emitter 18".
The last office action reads the collector 22" as a p-type emitter. As is explicit in Sah, the

collector 22" is a collector, not an emitter (e.g., Sah, col. 6, lines 7-9).

In any event, Sah does not disclose an oxide layer formed between a P-type
polysilicon emitter and an N-type silicon substrate. As explained above, neither does
Jordan. Therefore, it is respectfully submitted that claim 1 is patentable over the

combination of Sah and Jordan.

Claims 2-4 and 8 depend on claim 1, and are thus patentable over the combination

of Sah and Jordan at least for the same reasons that claim 1 is patentable.

Claim 17 is patentable over the combination of Sah and Jordan at least for reciting:
"an oxide layer formed between the back surface of the substrate and the emitter layer."
The combination of Sah and Jordan does not teach or fairly suggest an oxide layer
formed between the substrate and the emitter.

Claims 18 and 19 depend on claim 17, and are thus patentable over the

combination of Sah and Jordan at least for the same reasons that claim 17 is patentable.

Claim 5 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Sah
in view of Jordan as applied to claim 3 and further in view of U.S. Publication No.

2006/0157103 to Sheats et al. ("Sheats").
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Claims 6, 7, and 20 stand rejected under 35 U.S.C. § 103(a) as being unpatentable
over Sah in view of Jordan as applied to claim 1 above and in further view of U.S. Patent

No. 4,427,839 to Hall ("Hall").

Claims 5, 6, 7, and 20 are patentable at least for depending on patentable base

claims.

Request For Interview

In the interest of compact prosecution, the undersigned requests an interview with

the Examiner to resolve any issues that the Examiner may still have.

Conclusion

For at least the above reasons, it is respectfully submitted that claims 1-8 and 17-
20 are allowable. The Examiner is invited to telephone the undersigned at (408)436-2112

for any questions.

If for any reason an insufficient fee has been paid, the Commissioner is hereby

authorized to charge the insufficiency to Deposit Account No. 50-2427.

Respectfully submitted,
Peter John Cousins
Dated: July 23, 2010 /Patrick Benedicto/
Patrick D. Benedicto, Reg. No. 40,909
Okamoto & Benedicto LLP

P.O. Box 641330

San Jose, CA 95164
Tel.: (408)436-2110
Fax.: (408)436-2114

10
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APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional NO $1740 $300 $0 $2040 06/28/2012

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 SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now

Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)

and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (f required) and 1/2
the ISSUE FEE shown above.

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

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

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

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

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

or Fax (571)-273-2885

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

malntenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

74254 7590 03/28/2012
Okamoto & Benedicto LLLP Certificate of Mailing or Transmission
I hereby certify that this Fee(s) Transmittal is being deposited with the United
P.O. Box 641330 States Postal Service with sufficient postage for first class mail in an envelope
San Jose, CA 95164-1330 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)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/070,742 02/20/2008 Peter John Cousins 10031.004200 2015
TITLE OF INVENTION: FRONT CONTACT SOLAR CELL WITH FORMED EMITTER
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional NO $1740 $300 $0 $2040 06/28/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PILLAY, DEVINA 1725 136-255000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) the names of up to 3 registered patent attorneys
| Chan%e of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

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 [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

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

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

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1 14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v. epending upon the individual case. Any comments on the amount of time you require to complete
this form and/or suggestions for reducing this burden, should be sent toalt'f}lle Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandgrla Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commlss1oner 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.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB Efi 14(§33 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 DOCKETNO. | CONFIRMATION NO. |
12/070,742 02/20/2008 Peter John Cousins 10031.004200 2015
| EXAMINER |
74254 7590 03/28/2012
Okamoto & Benedicto LLP PILLAY, DEVINA
P.O. Box 641330
San Jose, CA 951641330 | ART UNIT PAPERNUMBER |

1725

DATE MAILED: 03/28/2012

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

The Patent Term Adjustment to date is 690 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 690 day(s).

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

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

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

Page 3 of 3
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Privacy Act Statement

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

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

1.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Application No. Applicant(s)

. . 12/070,742 COUSINS, PETER JOHN
DEVINA PILLAY 1725

-- 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 07/23/2010.

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) is/are 1-8 and 17-23.

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

a)(dJ Al b)[OdSome* c¢)[JNone ofthe:
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)).
* 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 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ 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).

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

Attachment(s)
1. [0 Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application
2. [J Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [1 Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [J Examiner's Amendment/Comment

Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance

of Biological Material

9. [ other )

/Basia Ridley/
Supervisory Patent Examiner, Art Unit 1725

U.S. Patent and Trademark Office
PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120319
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Application/Control Number: 12/070,742 Page 2
Art Unit: 1725

REASONS FOR ALLOWANCE
1. Claims 1-8 and 17-20 are allowed.
2. The following is an examiner’s statement of reasons for allowance: The prior art
of record lacks an oxide layer formed between an emitter and an oppositely doped
substrate and a metal contact making an electrical connection to the substrate on the
front light incident side of the solar cell.

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
3. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DEVINA PILLAY whose telephone number is (571)270-
1180. The examiner can normally be reached on Monday thru Friday 7:30am -5:00pm
(EST). Examiner Fax Number is (571)-270-2180.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/070,742 Page 3
Art Unit: 1725

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.

/D. P./
Examiner, Art Unit 1725

/Basia Ridley/
Supervisory Patent Examiner, Art Unit 1725
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

12070742 COUSINS, PETER JOHN

H“m H“‘ m“ “m m“ “H “ ‘““ m “‘ o o

DEVINA PILLAY 1725
ORIGINAL INTERNATIONAL CLASSIFICATION
CLASS SUBCLASS CLAIMED NON-CLAIMED
136 255 Hlo]1]|L 31 /00 (2006.0)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
136 256 258
438 57 69 72 97 98
257 436 461
O Claims renumbered in the same order as presented by applicant O CPA O T.n. O R.1.47
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 17

10 18

1 19

12 20
/DEVINA PILLAY/
Examiner.Art Unit 1725 03/19/2012 Total Claims Allowed:

12

(Assistant Examiner) (Date)
/BASIA RIDLEY/
Supervisory Patent Examiner.Art Unit 1725 03/26/2012 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 1

U.S. Patent and Trademark Office
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Search Notes

Application/Control No.

Applicant(s)/Patent Under
Reexamination

12070742 COUSINS, PETER JOHN
Examiner Art Unit
Devina Pillay 1795
SEARCHED
Class Subclass Date Examiner
136 255 12/8/2009 DP
136 255 256 258 03/19/2012 DP
438 57 69 72 97 98 03/19/2012 DP
257 436 461 03/19/2012 DP
SEARCH NOTES
Search Notes Date Examiner
Inventor name search in PALM 12/8/2009 DP
EAST Text Search (See Search History) 12/8/2009 DP
Updated Inventor name search in PALM 5/20/2010 DP
EAST Text Search (See Updated Search History) 03/19/2012 DP
INTERFERENCE SEARCH
Class Subclass Date Examiner
136 255 256 258 03/19/2012 DP
438 57 59 72 97 98 03/19/2012 DP
257 436 461 03/19/2012 DP

U.S. Patent and Trademark Office
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Part of Paper No. : 20120319




EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref
1t

Hits

Search Query

DBs

Default
Operator

Plurals

Time
Stamp

S121

"12070742"

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

ON

2012/03/15
16:12

S122

41

polysilicon near2 emitter and
(photovoltaic solar near2 (Cell device
battery))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
16:28

S123

18

"4989059"

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
16:34

S125

S124 not S122

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
16:35

S124

50

(polysilicon polycrystalline) near2
emitter and (photovoltaic solar near2
(Cell device battery))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
16:35

S129

128

(polysilicon polycrystalline) with
emitter and (photovoltaic solar near2
(Cell device battery)) and (dielectric
oxide)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
16:37

S128

347591

(polysilicon polycrystalline) wiith
emitter and (photovoltaic solar near2
(Cell device battery)) and (dielectric
oxide)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
16:37

S127

297

(polysilicon polycrystalline) same

US-PGPUB;

OR

OFF

2012/03/15

file:///Cl/Users/dpillay/Documents/e-Red %20Folder/ 12070742/EASTSearchHisQ)J}fsl9070742_AccessibleVersion.htm[3/ 19/2012 12:07:31 PM]




EAST Search History

emitter and (photovoltaic solar near2 jUSPAT; 16:37
(Cell device battery)) and (dielectric {{USOCR;
oxide) FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
5126 11343 (polysilicon polycrystalline) same US-PGPUB; HOR OFF 2012/03/15
emitter and (photovoltaic solar near2 jUSPAT; 16:37
(Cell device battery)) USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
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USPAT,; 16:38
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JPO;
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IBM_TDB
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USPAT; 16:43
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USPAT; 16:46
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
$133 {10 "7468485" US-PGPUB; {{OR OFF 2012/03/15
USPAT; 16:47
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S134 424 ("3961997" | "4927770" | "5030295" {US-PGPUB; H#OR OFF 2012/03/15
| "5053083" | "5057439" | USPAT; 16:49
"5164019" | "6360990" | "5369291" {USOCR
| "5641362" | "6274402" |
"6313395" | "6333457" | "6337283"
| "6387726" | "6423568" |
"6998288").PN. OR
("7468485").URPN.
5136 i1 "20090159111" US-PGPUB; OR OFF 2012/03/15
USPAT; 16:55
USOCR
S135 {14 "5057439" US-PGPUB; {{OR OFF 2012/03/15
USPAT; 16:55
USOCR
S137 {23 ("4090213" | "4131486" | "4133698" i{US-PGPUB; #OR OFF 2012/03/15
| "4232245" | "4255211" | USPAT; 16:58
"4315097" | "4316049" | "4341918" {USOCR
| "4365262" | "4367368" |
"4385198" | "4427839").PN. OR
("4665277").URPN.
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EAST Search History

S139

215

S126 not S129

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:03

S138

S129 not S126

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:03

S140

74

emitter and (photovoltaic solar near2
(Cell device battery)) and tunnel
near oxide

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
17:04

S142

S141 not S140

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
17:10

S141

75

emitter and (photovoltaic solar near2
(Cell device battery)) and tunnel$3
near oxide

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
17:10

S143

222

emitter and (photovoltaic solar near2
(Cell device battery)) and tunnel$3
near5 (oxide barrier)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:11

S144

147

$143 not S141

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:12

S145

188

emitter and (photovoltaic solar near2
(Cell device battery)) and tunnel$3
near2 (oxide barrier)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:22

S147

413

(photovoltaic solar near2 (Cell device
battery)) and tunnel$3 near2 (oxide
barrier) and silicon

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;

OR

OFF

2012/03/15
17:27
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DERWENT;
|BM_TDB

$146 11488 (photovoltaic solar near2 (Cell device {US-PGPUB; #OR OFF 2012/03/15
battery)) and tunnel$3 near2 (oxide {USPAT; 17:27
barrier) USOCR;

FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
5148 {238 S$147 not S145 US-PGPUB; {OR OFF 2012/03/15
USPAT; 17:28
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S§149 {24 ("3961997" | "4927770" | "5030295" {US-PGPUB; HOR OFF 2012/03/15
| "5053083" | "5057439" | USPAT; 17:32
"5164019" | "6360990" | "5369291" HUSOCR
| "5641362" | "6274402" |
"6313395" | "6333457" | "6337283"
| "6387726" | "6423568" |
'6998288").PN. OR
("7468485").URPN.
S151 §10 Sah.in. and emitter US-PGPUB; #HOR OFF 2012/03/15
USPAT; 17:35
USOCR

S$150 {0 Sah.in. and emittter US-PGPUB; {OR OFF 2012/03/15
USPAT; 17:35
USOCR

S§152 {23 ("4090213" | "4131486" | "4133698" JUS-PGPUB; H{OR OFF 2012/03/15
| "4232245" | "4255211" | USPAT,; 17:36
"4315097" | "4316049" | "4341918" {USOCR
| "4365262" | "4367368" |
"4385198" | "4427839").PN. OR
("4665277") .URPN.

S154 11442 {(photovoltaic solar near2 (Cell device jUS-PGPUB; #OR OFF 2012/03/15
battery)) and (passivat$4 near2 USPAT; 17:39
oxide dielectric ) and silicon USOCR;

FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

S153 #4089  {(photovoltaic solar near2 (Cell device jUS-PGPUB; {OR OFF 2012/03/15
battery)) and (passivat$4 near2 USPAT; 17:39
oxide dielectric ) and silicon and USOCR;

(passivat$4 near2 oxide dielectric) {FPRS; EPO;

with (reflect$4 metal) JPO;
DERWENT;
|BM_TDB

S159 612 (photovoltaic solar near (Cell US-PGPUB;  iOR OFF 2012/03/15
battery)) and ((passivat$4 near2 USPAT; 17:40
oxide) dielectric ) and silicon and USOCR,;

(passivat$4 near2 oxide dielectric) {{FPRS; EPO;

with (reflect$4 metal) and tunnel$3 {JPO;

and silicon DERWENT;
IBM_TDB

S158 1612 (photovoltaic solar near (Cell US-PGPUB; HOR OFF 2012/03/15
battery)) and ((passivat$4 near2 USPAT; 17:40
oxide) dielectric ) and silicon and USOCR,;
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(passivat$4 near2 oxide dielectric )
with (reflect$4 metal) and tunnel$3

FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

S157

4063

(photovoltaic solar near (Cell
battery)) and ((passivat$4 near2
oxide) dielectric ) and silicon and
(passivat$4 near2 oxide dielectric )
with (reflect$4 metal)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:40

S156

11276

(photovoltaic solar near (Cell
battery)) and ((passivat$4 near2
oxide) dielectric ) and silicon

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:40

S155

11442

(photovoltaic solar near2 (Cell device
battery)) and ((passivat$4 near2
oxide) dielectric ) and silicon

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
17:40

S161

301

S160 not S148

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
17:41

S160

301

(photovoltaic solar near (Cell
battery)) and ((passivat$4 near2
oxide) dielectric ) and silicon and
(passivat$4 near2 oxide dielectric )
with (reflect$4 metal) and tunnel$3
and emitter

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/15
17:41

S162

"5956571"

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:57

S163

58

"4200472"

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:58

S164

"20060130891"

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/15
17:59

15165 50

{Borden.in. and emitter

US-PGPUB;

HOR

| OFF

12012/03/15;
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USPAT,; 18:00
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
5166 {13 "5057439" USPAT OR OFF 2012/03/16
10:33
5168 {2 "20090159111" US-PGPUB; {OR OFF 2012/03/16
USPAT,; 10:36
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
§167 {0 "20090159111" USPAT OR OFF 2012/03/16
10:36
§169 2 "20050268963" US-PGPUB; {OR OFF 2012/03/16
USPAT; 10:38
USOCR,;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB
S§170 §24 ("3961997" | "4927770" | "5030295" JUS-PGPUB; H{OR OFF 2012/03/16
| "5053083" | "5057439" | USPAT; 10:45
"5164019" | "6360990" | "5369291" {USOCR
| "5641362" | "6274402" |
"6313395" | "6333457" | "6337283"
| "6387726" | "6423568" |
'6998288").PN. OR
("7468485").URPN.
S171 {14 ("4403392" | "4502206").PN. OR US-PGPUB; {OR OFF 2012/03/16
("5057439").URPN. USPAT; 10:47
USOCR
S$173 i1 "20090159111" US-PGPUB; {{OR OFF 2012/03/16
USPAT; 10:49
USOCR
S172 i1 "20080096635" US-PGPUB; §{OR OFF 2012/03/16
USPAT; 10:49
USOCR
S174 i1 "20050268963" US-PGPUB; §{OR OFF 2012/03/16
USPAT; 10:54
USOCR
S175 4114 polysilicon near emitter and native US-PGPUB; #OR OFF 2012/03/16
near oxide USPAT; 11:12
USOCR
S176 ij2 polysilicon near emitter and native US-PGPUB; OR OFF 2012/03/16
near oxide and (photovoltaic and USPAT; 11:13
solar near2 (battery cell device)) USOCR
S177 367 polysilicon near emitter and US-PGPUB; #OR OFF 2012/03/16
"SiO.sub.2" USPAT; 11:14
USOCR
S179 {6 Borden.in. and polysilicon near US-PGPUB; OR OFF 2012/03/16
emitter USPAT; 11:15
USOCR
S178 §2 polysilicon near emitter and US-PGPUB; #OR OFF 2012/03/16
"Si0.sub.2" and (photovoltaic and USPAT; 11:15
solar near2 (battery cell device)) USOCR
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$180

10

polysilicon near emitter and
(photovoltaic and solar near2
(battery cell device))

US-PGPUB;
USPAT;
USOCR

OR

OFF

2012/03/16
11:17

S181

17

(polycyrstalline multicrystalline
polysilicon) near2 emitter and

(photovoltaic and solar near2

(battery cell device))

US-PGPUB;
USPAT;
USOCR

OR

OFF

2012/03/16
11:19

S$182

"2008004791"

US-PGPUB;
USPAT;
USOCR

OR

OFF

2012/03/16
11:27

S185

"2008004791"

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/16
11:28

S184

"2008004791"

US-PGPUB;
USPAT;
USOCR

OR

OFF

2012/03/16
11:28

$183

"20080004791"

US-PGPUB;
USPAT;
USOCR

OR

OFF

2012/03/16
11:28

L3

552

2 and emitter and (photovoltaic solar
near (cell device battery))

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/19
11:37

7338

438/72.ccls. 438/57.ccls.
438/69.ccls. 438/97.ccls.
438/98.ccls. 257/461 .ccls.
257/436.ccls.

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/19
11:37

L1

3869

438/72.ccls. 438/57.ccls.
438/69.ccls. 438/97.ccls.
438/98.ccls. 257/461.ccls.
257/436.ccls.

USPAT

OR

OFF

2012/03/19
11:37

L5

39

3 and oxide and polysilicon

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/19
11:38

L4

426

3 and oxide

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/19
11:38

L6

419

3 and oxide and silicon

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;

OR

OFF

2012/03/19
11:45
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DERWENT;
|BM_TDB

L7

237

3 and oxide and (light near incident
front) nearb (contact wir$4
connect$4)

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM_TDB

OR

OFF

2012/03/19
11:46

L8

12

3 and oxide and (light near incident
front) nearb (contact wir$4
connect$4) and tunnel$3 nearb
oxide

US-PGPUB;
USPAT;
USOCR;
FPRS; EPO;
JPO;
DERWENT;
IBM _TDB

OR

OFF

2012/03/19
11:53

3/19/2012 12:07:27 PM
C:\ Users\ dpillay\ Documents\ EAST\ Workspaces\ 12070742.wsp
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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
Commissioner for Patents
P.0. Box 1450
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
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated 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
maintenance fee notifications.
" CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

74254 7590 03/28/2012
Okamoto & Benedicto LLLP . Certificate of Mailing or Transmission
P.0. Box 641330 Staes Bostal Service with solfciont postage Fo Bt el mal 1 & Snvelope
San Jose, CA 95164-1330 | mined to the USPTO (571) 3732685, on the ot sndicated peigwr
(Depositor's name)
(Signature)
(Date)
I APPLICATION NO. I FILING DATE I FIRST NAMED INVENTOR ATTORNEY DOCKET NO. I CONFIRMATION NO.
12/070,742 02/20/2008 Peter John Cousins 10031.004200 2015

TITLE OF INVENTION: FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

| APPLN. TYPE | SMALL ENTITY I ISSUE FEE DUE IPUBLICATIONFEEDUE IPREV. PAID ISSUE FEE I TOTAL FEE(S) DUE I DATE DUE

nonprovisional NO $1740 $300 $0 $2040 06/28/2012
| EXAMINER | ART UNIT | cuasssuscLass |
PILLAY, DEVINA 1725 136-255000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list : .
CFR 1.3g63). P ¢ prning P oo A 1 Okamoto & Benedicto LLP
(1) the names of up to 3 registered pateat aftorneys

[ Change of corress%ndence address (or Change of Correspondence or agents OR, alternatively,

Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2

[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to

PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3

Number is required. listed, no name will be printed.

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

PLEASE NOTE: Unless an asg%nee 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)

SunPower Corporation San Jose, California

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Flease first reapply any previously paid issue fee shown above)
& Issue Fee [0 A check is enclosed.
Publication Fee (No small entity discount permitted) X Payment by credit card. Form PTO-2038 is attached.
{J Advance Order - # of Copies [ The Director is hereby authorized to charge the required feegs), any deficiency, or credit any
overpayment, to Deposit Account Number __5(-2427  (enclose an extra copy of this form).

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

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

/Patrick D. Benedicto, Reg. No. 40,909/ 06/13/2012

Authorized Signature Date

Typed or printed name PATRICK D. BENEDICTO Registration No. 40,909

This collection of information is required by 37 CFR 1.311. The information is re(}luired 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 CER 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 va.g depending upon the individual case. Any comments on the amount of time you require to complete
this form and/or st:ﬁlgestions 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.
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Docket No. 10031.004200
Comments on Statement of Reasons for Allowance
June 13,2012

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of:

Peter John Cousins
Application No.: 12/070,742 Examiner:  Pillay, Devina
Filing Date: February 20, 2008 Art Unit: 1725

Title: FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE

Applicant respectfully submits that the Examiner's statement of reasons for
allowance does not necessarily provide all the reasons why the present claims are
allowable. Applicant respectfully submits that the present claims are allowable because
each of the claims recites a combination of features that is not taught or suggested by the

prior art.

Please charge any additional fees, including any fees for extension of time, or

credit overpayment to Deposit Account No. 50-2427.

Respectfully submitted,

Peter John Cousins

Dated: June 13,2012 /Patrick Benedicto/
Patrick D. Benedicto, Reg. No. 40,909
Okamoto & Benedicto LLP
P.O. Box 641330
San Jose, CA 95164
Tel.: (408)436-2110
Fax.: (408)436-2114
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Electronic Patent Application Fee Transmittal

Application Number:

12070742

Filing Date:

20-Feb-2008

Title of Invention:

FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

First Named Inventor/Applicant Name:

Peter John Cousins

Filer:

Patrick D. Benedicto/jina mangaoang

Attorney Docket Number:

10031.004200

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1740 1740
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 2040
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Electronic Acknowledgement Receipt

EFSID: 13004139
Application Number: 12070742
International Application Number:
Confirmation Number: 2015

Title of Invention:

FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

First Named Inventor/Applicant Name:

Peter John Cousins

Customer Number:

74254

Filer:

Patrick D. Benedicto/jina mangaoang

Filer Authorized By:

Patrick D. Benedicto

Attorney Docket Number:

10031.004200

Receipt Date: 13-JUN-2012
Filing Date: 20-FEB-2008
Time Stamp: 15:51:06

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$2040

RAM confirmation Number

14163

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Size(Bytes)/ Multi

File Name Message Digest | Part/.zip

Pages
(if appl.)
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187195
1 Issue Fee Payment (PTO-85B) S0123_IssueFeePTOL-85.pdf no 1

4dd294a58fade1247a3a2008bdd 1f65404a
63eaf

Warnings:

Information:

55801
2 Miscellaneous Incoming Letter 50123_CommentsOnStatemen no 1
9 tOfReasonsForAllowance.pdf
76f1f08251f0fb7da69c9a146747e60ee7d53|
52e
Warnings:
Information:
31992
3 Fee Worksheet (SB06) fee-info.pdf no 2
537035a862cd95b21a75afc1fcdad7aef134
6d4a
Warnings:
Information:
Total Files Size (in bytes); 274988

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/070,742 07/17/2012 8222516 10031.004200 2015
74254 7590 06/27/2012
Okamoto & Benedicto LLP

P.O. Box 641330
San Jose, CA 95164-1330

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 690 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

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

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

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

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

Peter John Cousins, Menlo Park, CA;

IR103 (Rev. 10/09)
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PTO/AIA/122 (08-12)
Approved for use through 03/31/2021. OMB 0651-0035
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.

12/070,742

Application Number

( CHANGE OF
CORRESPONDENCE ADDRESS | Filing Date 2008-02-20

Application First Named Inventor Cousins, Peter J.
' 1794
Address to: Art Unit
gfg]g:;?gsecr)for Patents Examiner Name Pillay, Devina

K Alexandria, VA 22313-1450 Attorney Docket Number 801 23 US /

Please change the Correspondence Address for the above-identified patent application to:

. The address associated with

Customer Number: 1 441 87

OR
Firm or
Individual Name
Address
City State Zip
Country
Telephone Email

This form cannot be used to change the data associated with a Customer Number. To change the
data associated with an existing Customer Number use “Request for Customer Number Data Change” (PTO/SB/124).

| am the:

Applicant

. Attorney or agent of record. Registration Number 72360

Registered practitioner named in the application transmittal papers who acts in a representative capacity
under 37 CFR 1.34. See 37 CFR 1.33(a)(1). Registration Number .

signature ; jackson Ho/

Typed or Printed
e e Jackson Ho

Date 08-16-2022 TeIePnON® 408-331-1671

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required, see below™.

|:| *Total of forms are submitted.

This collection of information is required by 37 CFR 1.33. 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 3 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 form, call 1-800-PT0O-9199 and select option 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 (6 U.S.C. 5§52) and the Privacy Act (6 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: 46423604
Application Number: 12070742
International Application Number:
Confirmation Number: 2015

Title of Invention:

FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

First Named Inventor/Applicant Name:

Peter John Cousins

Customer Number:

74254

Filer:

Jackson Ho/Julie Fosnaugh

Filer Authorized By:

Jackson Ho

Attorney Docket Number:

10031.004200

Receipt Date: 16-AUG-2022
Filing Date: 20-FEB-2008
Time Stamp: 17:45:14

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Slze(B)ftes)/ Ml.l":l. 'Pages
Number Message Digest | Part/.zip| (ifappl.)
233526
1 Change of Address SO123US_ChaI?Fgech?rresAddres o 2
S_ p 59318a367cdb504bab5a2fc5f6d872c58c89
fdoo
Warnings:
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Information:

553151
2 Assignee showing of ownership per37 | ¢5153)¢ accnstmts73c_EF.pdf no 4
CFR3.73
cf6f613ff486bbeleaadc299d19db001f9df1
7c0
Warnings:
Information:
Total Files Size (in bytes): 786677

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/96 (08-12)

Approved for use through 11/30/2020. 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

Applicant/Patent Owner:

Application No./Patent No.: 12/070,742 Filed/Issue Date: 02-20-2008

Titled: FRONT CONTACT SOLAR CELL WITH FORMED EMITTER

SUNPOWER CORPORATION _ g corporation

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

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

1. From: Peter John Cousins To: SUNPOWER CORPORATION

The document was recorded in the United States Patent and Trademark Office at
Reel 020595 , Frame 0792 , 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 form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)

Approved for use through 11/30/2020. 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)

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.

/Jackson Ho/ 08-16-2022

Signature Date

Jackson Ho 72,360

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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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 |
12/070,742 02/20/2008 Peter John Cousins S0123U8
CONFIRMATION NO. 2015
144187 POA ACCEPTANCE LETTER
Schmidt Patent Law, Inc.
2635 N. First Street IO AR
Suite 150 000000135946132

San Jose, CA 95134-2000
Date Mailed: 08/22/2022

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/16/2022.

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.

/nrhayden/

page 1 of 1
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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 |
12/070,742 02/20/2008 Peter John Cousins S0123U8
CONFIRMATION NO. 2015
144187 POWER OF ATTORNEY NOTICE
Schmidt Patent Law, Inc.
2635 N. First Street IR ORI
Suite 150 000000135946072

San Jose, CA 95134-2000
Date Mailed: 08/22/2022

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 08/16/2022.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(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.

/nrhayden/

page 1 of 1
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