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Description

BACKGROUND

[0001] US 2012/073647 A1 relates to a solar cell com-
prising a photovoltaic layer. US 2013/247965 A1 relates
to a solar cell having an emitter region. US 7,468,485 B1
relates to a back side contact solar cell. Photovoltaic (PV)
cells, commonly known as solar cells, are well known
devices for conversion of solar radiation into electrical
energy. Generally, solar radiation impinging on the sur-
face of, and entering into, the substrate of a solar cell
creates electron and hole pairs in the bulk of the sub-
strate. The electron and hole pairs migrate to p-doped
and n-doped regions in the substrate, thereby creating a
voltage differential between the doped regions. The
doped regions are connected to the conductive regions
on the solar cell to direct an electrical current from the
cell to an external circuit.
[0002] Efficiency is an important characteristic of a so-
lar cell as it is directly related to the solar cell’s capability
to generate power. Accordingly, techniques for improving
the fabrication process, reducing the cost of manufactur-
ing and increasing the efficiency of solar cells are gen-
erally desirable. Such techniques can include forming
improved contact regions of solar cells to increase elec-
trical conduction and solar cell efficiency. The present
invention relates to a solar cell as defined in claim 1.
Further advantageous embodiments are defined in the
dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] A more complete understanding of the subject
matter may be derived by referring to the detailed de-
scription and claims when considered in conjunction with
the following figures, wherein like reference numbers re-
fer to similar elements throughout the figures.

Figure 1 illustrates a table of sample dielectric com-
pounds, according to some embodiments.
Figure 2 illustrates a sample energy level diagram,
according to some embodiments.
Figure 3 illustrates another sample energy level di-
agram according to some embodiments.
Figure 4 illustrates still another sample energy level
diagram according to some embodiments.
Figure 5 illustrates a dopant diffusion diagram ac-
cording to some embodiments.
Figures 6-8 illustrate cross-sectional views of vari-
ous example dielectrics, according to some embod-
iments.
Figure 9 illustrates a cross-sectional view of an ex-
ample solar cell, according to some embodiments.

DETAILED DESCRIPTION

[0004] The following detailed description is merely il-

lustrative in nature and is not intended to limit the em-
bodiments of the subject matter of the application or uses
of such embodiments. As used herein, the word "exem-
plary" means "serving as an example, instance, or illus-
tration." Any implementation described herein as exem-
plary is not necessarily to be construed as preferred or
advantageous over other implementations. Furthermore,
there is no intention to be bound by any expressed or
implied theory presented in the preceding technical field,
background, brief summary or the following detailed de-
scription.
[0005] This specification includes references to "one
embodiment" or "an embodiment." The appearances of
the phrases "in one embodiment" or "in an embodiment"
do not necessarily refer to the same embodiment. Par-
ticular features, structures, or characteristics may be
combined in any suitable manner consistent with this dis-
closure.
[0006] Terminology. The following paragraphs provide
definitions and/or context for terms found in this disclo-
sure (including the appended claims):
[0007] "Comprising." This term is open-ended. As used
in the appended claims, this term does not foreclose ad-
ditional structure or steps.
[0008] "Configured To." Various units or components
may be described or claimed as "configured to" perform
a task or tasks. In such contexts, "configured to" is used
to connote structure by indicating that the units/compo-
nents include structure that performs those task or tasks
during operation. As such, the unit/component can be
said to be configured to perform the task even when the
specified unit/component is not currently operational
(e.g., is not on/active).
[0009] "First," "Second," etc. As used herein, these
terms are used as labels for nouns that they precede,
and do not imply any type of ordering (e.g., spatial, tem-
poral, logical, etc.). For example, reference to a "first"
dielectric does not necessarily imply that this dielectric
is the first dielectric in a sequence; instead the term "first"
is used to differentiate this dielectric from another dielec-
tric (e.g., a "second" dielectric).
[0010] "Based On." As used herein, this term is used
to describe one or more factors that affect a determina-
tion. This term does not foreclose additional factors that
may affect a determination. That is, a determination may
be solely based on those factors or based, at least in
part, on those factors. Consider the phrase "determine
A based on B." While B may be a factor that affects the
determination of A, such a phrase does not foreclose the
determination of A from also being based on C. In other
instances, A may be determined based solely on B.
[0011] "Coupled" - The following description refers to
elements or nodes or features being "coupled" together.
As used herein, unless expressly stated otherwise, "cou-
pled" means that one element/node/feature is directly or
indirectly joined to (or directly or indirectly communicates
with) another element/node/feature, and not necessarily
mechanically.
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[0012] In addition, certain terminology may also be
used in the following description for the purpose of ref-
erence only, and thus are not intended to be limiting. For
example, terms such as "upper", "lower", "above", and
"below" refer to directions in the drawings to which ref-
erence is made. Terms such as "front", "back", "rear",
"side", "outboard", and "inboard" describe the orientation
and/or location of portions of the component within a con-
sistent but arbitrary frame of reference which is made
clear by reference to the text and the associated drawings
describing the component under discussion. Such termi-
nology may include the words specifically mentioned
above, derivatives thereof, and words of similar import.
[0013] In the following description, numerous specific
details are set forth, such as specific operations, in order
to provide a thorough understanding of embodiments of
the present disclosure. It will be apparent to one skilled
in the art that embodiments of the present disclosure may
be practiced without these specific details. In other in-
stances, well-known techniques are not described in de-
tail in order to not unnecessarily obscure embodiments
of the present disclosure.
[0014] This specification first describes example data
and illustrations which support the formation of improved
dielectrics for contact regions of a solar cell, followed by
a description of an example solar cell. A more detailed
explanation of various embodiments of the example solar
cell is provided throughout.
[0015] In an embodiment, a dielectric can be formed
at the interface between a doped semiconductor, such
as doped polysilicon or doped amorphous silicon, and a
silicon substrate of the solar cell. Benefits of forming a
dielectric between a doped semiconductor and a silicon
substrate of a solar cell can be increased electrical con-
duction. Benefits can also include increased solar cell
efficiency. In some embodiments, the doped semicon-
ductor can also be referred to as a wide band gap doped
semiconductor. In an embodiment, the doped semicon-
ductor can be a P-type doped semiconductor or an N-
type doped semiconductor. Similarly, the P-type doped
semiconductor can be a P-type doped polysilicon or a P-
type doped amorphous silicon. Also, the N-type doped
semiconductor can be a N-type doped polysilicon or a
N-type doped amorphous silicon. In an embodiment, the
dielectric can be referred to as a tunnel dielectric. The
solar cell can also include an N-type silicon or a P-type
silicon substrate.
[0016] Turning now to Figure 1 there is shown a table
listing sample dielectric compounds formed on a silicon
substrate and their corresponding properties: Band Gap
(eV), Electron Barrier (eV) and Hole Barrier (eV), accord-
ing to some embodiments. For a N-type doped semicon-
ductor on a silicon substrate, it can be beneficial to in-
crease the electron conduction by choosing a dielectric
compound formed in-between the N-type doped semi-
conductor and the silicon substrate which increases elec-
tron conduction and reduces hole conduction (e.g., elec-
tron

barrier < hole barrier). Referring to Figure 1, one such
dielectric is silicon dioxide. In contrast, for a P-type doped
semiconductor on a silicon substrate, it can be beneficial
to increase the hole conduction through the P-type con-
tact by choosing a dielectric compound formed in-be-
tween the P-type doped semiconductor and the silicon
substrate which increases hole conduction and reduces
electron conduction (e.g., electron barrier > hole barrier).
As shown, one such dielectric is silicon nitride.
[0017] Figures 2-4 show various example energy level
diagrams for dielectrics formed in-between a doped sem-
iconductor and silicon substrate.
[0018] Figure 2 illustrates an example energy level di-
agram of silicon dioxide formed in-between a P-type
doped semiconductor and a silicon substrate. As shown,
for silicon dioxide the electron barrier 120 along the con-
duction band is low enough (e.g., electron barrier < hole
barrier) to allow electrons to pass 110 while blocking
holes on the valence band. For this configuration, such
as a P-type doped semiconductor on a silicon substrate,
electrical conduction can be increased by allowing more
holes to pass and to block electrons.
[0019] With reference to Figure 3, there is shown an
energy level diagram of silicon nitride formed in-between
a P-type doped semiconductor on a silicon substrate. In
contrast to Figure 2, the electron barrier 122 is high
enough (e.g., electron barrier > hole barrier) to block elec-
trons from passing 112 while allowing 114 holes to pass
on the valence band. Benefits of this configuration can
include increased electrical conduction.
[0020] Figure 4 illustrates an energy level diagram of
silicon dioxide formed in-between an N-type doped sem-
iconductor and a silicon substrate. As shown, the electron
barrier along the conduction band is low enough (e.g.,
electron barrier < hole barrier) to allow electrons to pass
116 while the hole barrier 124 is high along the valence
band blocking holes 118 from passing. Benefits of this
configuration can include increased electrical conduc-
tion.
[0021] Various dielectric compounds formed in-be-
tween P-type doped semiconductors on silicon sub-
strates can be used such that the electron barrier for the
dielectric compound is greater than the hole barrier (e.g.,
electron barrier > hole barrier). One example of such a
dielectric compound is silicon nitride. Similarly, various
dielectric compounds formed in-between N-type doped
semiconductors on silicon substrates can be used such
that the electron barrier for the dielectric compound is
less than the hole barrier (e.g., electron barrier < hole
barrier). One example of such a dielectric compound is
silicon dioxide. A benefit for using a dielectric with an
electron barrier less than a hole barrier for a dielectric
formed in-between a N-type doped semiconductor and
a silicon substrate can be to increase electrical conduc-
tion. Similarly, a benefit for using a dielectric with an elec-
tron barrier greater than a hole barrier for a dielectric
formed in-between a P-type doped semiconductor and
a silicon substrate can be to increase electrical conduc-
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tion.
[0022] With reference to Figure 5, there is shown a
dopant diffusion diagram. Figure 5 is used to illustrate
the diffusion of dopants, represented here as boron,
through a semiconductor 140, a dielectric 150 and into
a silicon substrate 142 of a solar cell. For example, boron
can be diffused 130 into a polysilicon or amorphous sil-
icon 140, a dielectric 150 and a silicon substrate 142.
[0023] Three examples 132, 134, 136 of dopant diffu-
sion at the silicon substrate are shown. In a first example
132, the ratio of dopant concentration at the silicon sub-
strate 142 and a semiconductor 140, such as polysilicon
or amorphous silicon, can be 1 providing increased re-
combination and poor electrical conduction. In a second
example 134, a ratio of the dopant concentration at the
silicon substrate 142 and the semiconductor 140 can be
10 (e.g., approximately 1e20 boron concentration in a
polysilicon / 1e19 boron concentration into a silicon sub-
strate). In a third example 136, a ratio of the dopant con-
centration at the silicon substrate 142 and the semicon-
ductor 140 can be greater than 10, 100, 1000 or more,
providing improved results (e.g., approximately 1000 for
phosphorus with a silicon dioxide tunnel dielectric result-
ing in decreased recombination, and improved electrical
conduction). On such embodiment can include using sil-
icon nitride as the dielectric 150 for a P-type doped poly-
silicon 140 over a silicon substrate. Another such em-
bodiment can include using silicon dioxide as the dielec-
tric 150 for an N-type doped polysilicon 140 over a silicon
substrate.
[0024] Figures 6-8 illustrate various embodiments for
dielectrics formed in-between a doped semiconductor,
such as a doped polysilicon or a doped amorphous sili-
con, and a silicon substrate.
[0025] With reference to Figure 6, an example dielec-
tric is shown. In one embodiment, the dielectric 152 can
include 1-5% nitrogen 160 through dinitrogen oxide
(N2O) oxidation.
[0026] Turning to Figure 7, an example dielectric
formed in-between a P-type doped polysilicon and a sil-
icon substrate is shown. The dielectric 154 shows a single
oxide monolayer 162 in contact with a silicon substrate
and a plurality 166 of nitride monolayers 164 disposed
over the oxide monolayer 162. In an embodiment, the
oxide monolayer 162 can decrease surface recombina-
tion at the dielectric interface. In an embodiment, surface
recombination of the dielectric interface can be less than
1000 cm/s. In an embodiment, the nitride monolayers
164 need not be purely formed (e.g., can have oxygen),
provided the nitride monolayers 164 are formed over the
oxide monolayer 162. In an embodiment, the dielectric
154 can be formed by atomic layer deposition (ALD). In
an embodiment, the dielectric 154 can be silicon nitride.
[0027] Figure 8 illustrates an example dielectric formed
in-between a N-type doped polysilicon and a silicon sub-
strate. The dielectric 156 shown discloses a plurality 168
of oxide monolayers 162.
[0028] In an embodiment, the dielectric 154 of Figure

7 and the dielectric 156 of Figure 8 can be used together
to significantly improve the solar cell efficiency by de-
creasing surface recombination and increasing electrical
conduction.
[0029] Turning to Figure 9, a solar cell is shown. The
solar cell 200 can include first contact region 202 and a
second contact region 204. In an embodiment, the first
contact region 202 can be a P-type contact region and
the second contact region 204 can be an N-type contact
region. The solar cell 200 can include a silicon substrate
210. In an embodiment, the silicon substrate 210 can be
polysilicon or multi-crystalline silicon.
[0030] In an embodiment, the silicon substrate 210 can
have a first doped region 212 and a second doped region
214. The silicon substrate 210 can be cleaned, polished,
planarized, and/or thinned or otherwise processed prior
to the formation of first and second doped regions 212,
214. The silicon substrate can be a N-type silicon sub-
strate or a P-type silicon substrate.
[0031] A first dielectric 220 and a second dielectric 222
can be formed over the silicon substrate 210. In an em-
bodiment, the first dielectric 220 can be formed over a
first portion of the silicon substrate 210. In an embodi-
ment, the second dielectric 222 can be formed over a
second portion of silicon substrate 210. The first dielectric
220 is silicon nitride. In an embodiment, the first dielectric
220 can have an electron barrier greater than a hole bar-
rier. In an embodiment, the first dielectric 220 can have
the structure of the dielectric 154 shown in Figure 7. The
second dielectric 222 is silicon dioxide 222. In an em-
bodiment, the second dielectric 222 can have an electron
barrier less than a hole barrier. In an embodiment, the
second dielectric 222 can have the structure of the die-
lectric 156 shown in Figure 8.
[0032] In an embodiment, the first doped region 214
can be formed under the first dielectric 220 and the sec-
ond doped region 214 can be formed under the second
dielectric 222. In an embodiment, the first portion of the
silicon substrate 210 can be in the same location 212 as
the first doped region. In an embodiment, the second
portion of the silicon substrate 210 can be in the same
location 214 as the second doped region.
[0033] A first doped semiconductor 230 can be formed
over the first dielectric 220. A second doped semicon-
ductor 232 can be formed over the second dielectric 222.
In an embodiment, the doped semiconductor can include
doped polysilicon or a doped amorphous silicon. In some
embodiments, the doped semiconductor can be a wide
band gap doped semiconductor such as doped amor-
phous silicon. In an embodiment, the first and second
doped semiconductors 230, 232 can be a first and second
doped polysilicon, respectively. In an embodiment, a first
doped polysilicon (e.g., 230) can be a P-type doped poly-
silicon. In an embodiment, a second doped polysilicon
(e.g., 232) can be an N-type doped polysilicon. In an em-
bodiment, the dopant concentration ratio between the
first doped polysilicon (e.g., regions 230) and the second
doped region 212 of the silicon substrate 210 can be at
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least 10. In an embodiment, the dopant concentration
ratio between the second doped polysilicon (e.g., regions
232) and the second doped region 214 of the silicon sub-
strate 210 can be at least 10.
[0034] In an embodiment, a third dielectric layer 224
can be formed over the first and second doped semicon-
ductors 230, 232. The solar cell 200 can include contact
openings through the third dielectric 224. In an embodi-
ment, the contact openings can be formed by any number
of lithography processes including wet-etching and ab-
lation techniques (e.g., laser ablation, etc.). In an embod-
iment, the third dielectric 224 can be an anti-reflective
coating (ARC) or a back anti-reflective coating (BARC)
formed on either a front or back side of a solar cell. In an
embodiment, the third dielectric 224 can be silicon nitride.
[0035] First and second metal contacts 240, 242 can
be formed over the first and second doped semiconduc-
tors 230, 232 and through contact openings in the third
dielectric 224. In an embodiment, the first metal contact
240 can be a positive-type metal contact and the second
metal contact 242 can be a negative-type metal contact.
In an embodiment, the first and second metal contacts
240, 242 can be, but not limited to one or more of copper,
tin, aluminum, silver, gold, chromium, iron, nickel, zinc,
ruthenium, palladium, and/or platinum.
[0036] As described herein, the solar cell 200 can in-
clude a first and second doped semiconductor 230, 232
such as a first and second doped polysilicon respectively.
In an embodiment, the first and second doped polysilicon
can be grown by a thermal process. In some embodi-
ments, the first and second doped polysilicon can be
formed by depositing dopants in the silicon substrate 210
by a conventional doping process. The first and second
doped polysilicon regions and first and second doped
regions 212, 214 of the silicon substrate 210 can each
include a doping material but is not limited to a positive-
type dopant such as boron and a negative-type dopant
such as phosphorous. Although both the first and second
doped polysilicon are described as being grown through
a thermal process, as with any other formation, deposi-
tion, or growth process operation described or recited
here, each layer or substance is formed using any ap-
propriate process. For example, a chemical vapor dep-
osition (CVD) process, low-pressure CVD (LPCVD), at-
mospheric pressure CVD (APCVD), plasma-enhanced
CVD (PECVD), thermal growth, sputtering, as well as
any other desired technique is used where formation is
described. Thus, and similarly, the first and second
doped polysilicon can be formed on the silicon substrate
210 by a deposition technique, sputter, or print process,
such as inkjet printing or screen printing. Similarly, the
solar cell 200 can include a first and second doped sem-
iconductor 230, 232 such as a first and second doped
amorphous silicon respectively.
[0037] The solar cell 200 can be, but not limited to, a
back-contact solar cell or a front-contact solar cell.
[0038] Although specific embodiments have been de-
scribed above, these embodiments are not intended to

limit the scope of the present disclosure, even where only
a single embodiment is described with respect to a par-
ticular feature. Examples of features provided in the dis-
closure are intended to be illustrative rather than restric-
tive unless stated otherwise.

Claims

1. A solar cell, comprising:

silicon nitride (220) formed over a first portion
(212) of a silicon substrate (210);
silicon dioxide (222) formed over a second por-
tion (214) of the silicon substrate (210);
a first doped semiconductor (230) formed on the
silicon nitride (220);
a second doped semiconductor (232) formed on
the silicon dioxide (222);
a positive type metal contact (240) formed over
the first doped semiconductor (230); and
a negative type metal contact (242) formed over
the second doped semiconductor.

2. The solar cell of claim 1, wherein the silicon nitride
(220) comprises at least an oxide monolayer (162)
in contact with the silicon substrate (210) and a plu-
rality of nitride monolayers (164, 166) disposed over
the oxide monolayer (162).

3. The solar cell of claim 1 or 2, wherein the silicon
dioxide (222) comprises a plurality of oxide monol-
ayers (162), 168).

4. The solar cell of claim 1, wherein the first portion is
a P-type doped region (212) and the second portion
is a N-type doped region (214).

5. The solar cell of claim 1, wherein the first doped sem-
iconductor comprises a P-type doped polysilicon
(230), and the second doped semiconductor com-
prises an N-type doped polysilicon (232).

6. The solar cell of claims 4 and 5, wherein a dopant
concentration ratio between the P-type doped poly-
silicon (230) and the P-type doped region (212) is at
least 10.

7. The solar cell of claim 1, wherein the first doped sem-
iconductor comprises a P-type doped amorphous sil-
icon, and the second doped semiconductor (232) is
a N-type doped amorphous silicon.

8. The solar cell of claim 1, further comprising a third
dielectric layer (224) formed over the first doped
semiconductor (230) and the second doped semi-
conductor (232).
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9. The solar cell of claim 8, wherein the third dielectric
layer (224) is an anti-reflective coating or a back anti-
reflective coating.

10. The solar cell of claim 8, wherein the third dielectric
layer (224) is silicon nitride.

11. The solar cell of claim 1, wherein the positive type
metal contact (240) and the negative type metal con-
tact (242) comprise a metal selected from the group
consisting of copper, tin, aluminum, silver, gold,
chromium, iron, nickel, zinc, ruthenium, palladium
and platinum.

12. The solar cell of claim 1, wherein the silicon substrate
is a multi-crystalline silicon substrate.

Patentansprüche

1. Solarzelle, umfassend:

Siliziumnitrid (220), das über einem ersten Ab-
schnitt (212) eines Siliziumsubstrats (210) ge-
bildet ist; Siliziumdioxid (222), das über einem
zweiten Abschnitt (214) des Siliziumsubstrats
(210) gebildet ist;
einen ersten dotierten Halbleiter (230), der auf
dem Siliziumnitrid (220) gebildet ist;
einen zweiten dotierten Halbleiter (232), der auf
dem Siliziumdioxid (222) gebildet ist;
einen Positivtyp-Metallkontakt (240), der über
dem ersten dotierten Halbleiter (230) gebildet
ist; und
einen Negativtyp-Metallkontakt (242), der über
dem zweiten dotierten Halbleiter gebildet ist.

2. Solarzelle nach Anspruch 1, wobei das Siliziumnitrid
(220) mindestens eine Oxidmonoschicht (162) in
Kontakt mit dem Siliziumsubstrat (210) und eine Viel-
zahl von Nitridmonoschichten (164, 166) umfasst,
die über der Oxidmonoschicht (162) angeordnet
sind.

3. Solarzelle nach Anspruch 1 oder 2, wobei das Sili-
ziumdioxid (222) eine Vielzahl von Oxidmonoschich-
ten (162, 168) umfasst.

4. Solarzelle nach Anspruch 1, wobei der erste Ab-
schnitt ein p-dotierter Bereich (212) und der zweite
Abschnitt ein n-dotierter Bereich (214) ist.

5. Solarzelle nach Anspruch 1, wobei der erste dotierte
Halbleiter ein p-dotiertes Polysilizium (230) umfasst
und der zweite dotierte Halbleiter ein n-dotiertes Po-
lysilizium (232) umfasst.

6. Solarzelle nach Anspruch 4 und 5, wobei ein Dotier-

stoffkonzentrationsverhältnis zwischen dem p-do-
tierten Polysilizium (230) und dem p-dotierten Be-
reich (212) mindestens 10 beträgt.

7. Solarzelle nach Anspruch 1, wobei der erste dotierte
Halbleiter ein p-dotiertes amorphes Silizium umfasst
und der zweite dotierte Halbleiter (232) ein n-dotier-
tes amorphes Silizium ist.

8. Solarzelle nach Anspruch 1, ferner umfassend eine
dritte dielektrische Schicht (224), die über dem ers-
ten dotierten Halbleiter (230) und dem zweiten do-
tierten Halbleiter (232) gebildet ist.

9. Solarzelle nach Anspruch 8, wobei die dritte dielek-
trische Schicht (224) eine Antireflexbeschichtung
oder eine Rück-Antireflexbeschichtung ist.

10. Solarzelle nach Anspruch 8, wobei die dielektrische
Schicht (224) Siliziumnitrid ist.

11. Solarzelle nach Anspruch 1, wobei der Positivtyp-
Metallkontakt (240) und der Negativtyp-Metallkon-
takt (242) ein Metall umfasst, das aus der Gruppe
ausgewählt ist, die aus Kupfer, Zinn, Aluminium, Sil-
ber, Gold, Chrom, Eisen, Nickel, Zink, Ruthenium,
Palladium und Platin besteht.

12. Solarzelle nach Anspruch 1, wobei das Siliziumsub-
strat ein multikristallines Siliziumsubstrat ist.

Revendications

1. Cellule solaire, comprenant :

du nitrure de silicium (220) formé sur une pre-
mière partie (212) d’un substrat de silicium
(210) ; du dioxyde de silicium (222) formé sur
une seconde partie (214) du substrat de silicium
(210) ;
un premier semi-conducteur dopé (230) formé
sur le nitrure de silicium (220) ;
un second semi-conducteur dopé (232) formé
sur le dioxyde de silicium (222) ;
un contact métallique de type positif (240) formé
sur le premier semi-conducteur dopé (230) ; et
un contact métallique de type négatif (242) for-
mé sur le second semi-conducteur dopé.

2. Cellule solaire selon la revendication 1, dans laquelle
le nitrure de silicium (220) comprend au moins une
monocouche d’oxyde (162) en contact avec le subs-
trat de silicium (210) et une pluralité de monocou-
ches de nitrure (164, 166) disposées sur la mono-
couche d’oxyde (162).

3. Cellule solaire selon la revendication 1 ou 2, dans
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laquelle le dioxyde de silicium (222) comprend une
pluralité de monocouches d’oxyde (162, 168).

4. Cellule solaire selon la revendication 1, dans laquelle
la première partie est une région dopée de type P
(212) et la seconde partie est une région dopée de
type N (214).

5. Cellule solaire selon la revendication 1, dans laquelle
le premier semi-conducteur dopé comprend un po-
lysilicium dopé de type P (230), et le second semi-
conducteur dopé comprend un polysilicium dopé de
type N (232).

6. Cellule solaire selon les revendications 4 et 5, dans
laquelle un rapport de concentration de dopant entre
le polysilicium dopé de type P (230) et la région do-
pée de type P (212) est d’au moins 10.

7. Cellule solaire selon la revendication 1, dans laquelle
le premier semi-conducteur dopé comprend un sili-
cium amorphe dopé de type P, et le second semi-
conducteur dopé (232) est un silicium amorphe dopé
de type N.

8. Cellule solaire selon la revendication 1, comprenant
en outre une troisième couche diélectrique (224) for-
mée sur le premier semi-conducteur dopé (230) et
le second semi-conducteur dopé (232).

9. Cellule solaire selon la revendication 8, dans laquelle
la troisième couche diélectrique (224) est un revê-
tement antireflet ou un revêtement antireflet arrière.

10. Cellule solaire selon la revendication 8, dans laquelle
la troisième couche diélectrique (224) est du nitrure
de silicium.

11. Cellule solaire selon la revendication 1, dans laquelle
le contact métallique de type positif (240) et le con-
tact métallique de type négatif (242) comprennent
un métal choisi dans le groupe constitué par le cui-
vre, l’étain, l’aluminium, l’argent, l’or, le chrome, le
fer, le nickel, le zinc, le ruthénium, le palladium et le
platine.

12. Cellule solaire selon la revendication 1, dans laquelle
le substrat de silicium est un substrat de silicium po-
lycristallin.
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