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(54) METHOD OF FORMING A BIFACIAL SOLAR CELL STRUCTURE

(57) A method of forming bifacial solar cell structure
is described. The method comprises: (S104) performing
boron diffusion on an upper surface (206) of a semicon-
ductor substrate (200) to form a P+ region (210) and a
boron silicon glass (BSG) layer (212) on the P+ region
(210); (S106) stripping the BSG layer (212) to expose
the P+ region (210) and stripping a blocking layer (208)
on a lower surface (204) of the semiconductor substrate
(200) simultaneously; (S108) forming a first anti-reflec-
tion coating layer (214a) on the P+ region (210); (S110)
forming sacrifice film (216) on the first anti-reflection coat-
ing layer (214a); (S112) performing phosphorus diffusion
on the lower surface (204) to form an N+ region (218)
and a phosphorus silicon glass (PSG) layer (220) on the
N+ region(218) ; (S114) stripping the PSG layer (220) on
the N+ region (218) to expose the N+ region (218) and
stripping the sacrifice film (216) on the first anti-reflection
coating layer (214a) simultaneously; and (S116) forming
a second anti-reflection coating layer (214b) on the N+
region (218).
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Description

BACKGROUND OF THE INVENTION

Field of Invention

[0001] The present invention relates to a method of
forming a cell structure, and more particularly to a method
of forming a bifacial solar cell structure.

Description of Prior Art

[0002] Conventionally, when a bifacial solar cell struc-
ture is manufactured, an N+ region diffusion, e.g. em-
ploying phosphorus oxychloride (POCl3) as a liquid phos-
phorus source for the diffusion procedure, on a rear side
of the bifacial solar cell structure is performed after an
anti-reflection coating (ARC) layer, e.g. material com-
posed of silicon nitride (SiNx), is formed on an upper sur-
face of the bifacial solar cell structure. However, phos-
phoric acid removes a portion of the SiNx layer at a higher
etching rate, and further the etching rate is considerably
raised with the increment of the manufacturing process
temperature. Thus, after performing the N+ region diffu-
sion on a rear side, some pin holes are disadvantageous-
ly formed by the phosphoric acid in the ARC layer on the
upper surface of bifacial solar cell structure, which caus-
es defects to be formed on the surface of ARC layer on
the upper surface of the bifacial solar cell structure.
[0003] Furthermore, it is required to perform an elec-
trical isolation procedure for integrating a unit in a man-
ufacturing process of the bifacial solar cells by using a
wet chemical etching, laser isolation or any other meth-
ods in the prior art. However, all the aforementioned
methods require at least one extra process step of the
bifacial solar cell manufacturing flow to perform and attain
the electrical isolation. Therefore, it is inevitable to in-
crease the whole process cost and decrease the yield
due to the at least one extra process step.
[0004] Consequently, there is a need to develop a nov-
el method of forming a bifacial solar cell structure.

SUMMARY OF THE INVENTION

[0005] One objective of the present invention is to pro-
vide a method of forming a bifacial solar cell structure for
protecting a first anti-reflection coating layer and two op-
posed side portions of a semiconductor substrate from
phosphorus diffusion by using a sacrifice film so that pin
holes or defects are not formed on the first anti-reflection
coating layer.
[0006] Another objective of the present invention is to
provide a method of forming bifacial solar cell structure
for forming the first anti-reflection coating layer to be si-
multaneously disposed on the two opposed side portions
of the semiconductor substrate for electrically insulating
the P+ region from the N+ region.
[0007] According to the above objectives, the present

invention sets forth a method of forming a bifacial solar
cell structure, comprising the steps of: performing boron
diffusion on an upper surface of a semiconductor sub-
strate to form a P+ region and a boron silicon glass (BSG)
layer on the P+ region; stripping the BSG layer on the
P+ region to expose the P+ region; forming a first anti-
reflection coating layer on the P+ region; forming a sac-
rifice film on the first anti-reflection coating layer; per-
forming phosphorus diffusion on a lower surface of the
semiconductor substrate to form an N+ region and a
phosphorus silicon glass (PSG) layer on the N+ region;
stripping the PSG layer on the N+ region to expose the
N+ region and stripping the sacrifice film on the first anti-
reflection coating layer simultaneously; and forming a
second anti-reflection coating layer on the N+ region.
[0008] In one embodiment, before the step of perform-
ing the boron diffusion on the upper surface of the sem-
iconductor substrate to form the P+ region and the BSG
layer on the P+ region, the alkaline etching is performed
on the semiconductor substrate to form a texture struc-
ture on each of the upper surface and the lower surface
of the semiconductor substrate, respectively; and a
blocking layer is formed on the lower surface of the sem-
iconductor substrate.
[0009] In one embodiment, the blocking layer is select-
ed from either an organic material or an inorganic mate-
rial, wherein the organic material is formed by one of
chemical vapor deposition, screen printing, inkjet printing
and spin coating, and wherein the inorganic material is
selected from the group consisting of silicon oxide, silicon
oxynitride and silicon nitride, and is formed by one of
chemical vapor deposition, screen printing, inkjet printing
and spin coating.
[0010] In one embodiment, the first anti-reflection coat-
ing layer is either a single-layer structure or a multi-layer
structure, wherein the single-layer structure is selected
from the group consisting of silicon oxide, silicon oxyni-
tride, aluminum oxide and silicon nitride, and the multi-
layer structure is selected from the group consisting of
silicon oxide, silicon oxynitride, aluminum oxide, silicon
nitride and combinations thereof.
[0011] In one embodiment, during the step of perform-
ing the phosphorus diffusion on the lower surface of the
semiconductor substrate to form the N+ region and the
PSG layer on the N+ region, the sacrifice film protects
the first anti-reflection coating layer from an acid etching
due to the phosphorus diffusion.
[0012] In one embodiment, the sacrifice film is selected
from silicon oxide or silicon oxynitride.
[0013] In one embodiment, the sacrifice film has a
thickness ranging from 10 to 200 nanometers.
[0014] In one embodiment, the PSG layer and the sac-
rifice film are stripped by hydrofluoric acid.
[0015] In one embodiment, the second anti-reflection
coating layer is either a single-layer structure or a multi-
layer structure, wherein the single-layer structure is se-
lected from the group consisting of silicon oxide, silicon
oxynitride, aluminum oxide and silicon nitride, and the
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multi-layer structure is selected from the group consisting
of silicon oxide, silicon oxynitride, aluminum oxide, silicon
nitride and combinations thereof.
[0016] In one embodiment, the semiconductor sub-
strate is doped by P+ or N+ impurity doping material.
[0017] In one embodiment, the P+ region and N+ re-
gion are formed by one of diffusion process, an ion-im-
plantation with annealing process, and a precursor-an-
nealing process.
[0018] In one embodiment, the precursor-annealing
process comprises a spin coating, a screen printing, an
inkjet printing and an atmospheric pressure chemical va-
por deposition (APCVD) process.
[0019] In one embodiment, after the step of forming
the second anti-reflection coating layer on the N+ region
to construct the bifacial solar cell structure, at least one
first electrode is formed in the first anti-reflection coating
layer to be electrically connected to the P+ region and at
least one second electrode is formed in the second anti-
reflection coating layer to be electrically connected to the
N+ region.
[0020] In one embodiment, during the step of forming
the first anti-reflection coating layer on the P+ region, the
first anti-reflection coating layer is formed on a surface
of the P+ region and two opposed side portions of the
semiconductor substrate.
[0021] In one embodiment, during the step of forming
the sacrifice film on the first anti-reflection coating layer,
the sacrifice film is formed on a surface of the first anti-
reflection coating layer and two opposed side portions of
the semiconductor substrate.
[0022] In one embodiment, the first anti-reflection coat-
ing layer, the sacrifice film and the second anti-reflection
coating layer are formed by a CVD process selected from
one of plasma-enhanced chemical vapor deposition, low
pressure chemical vapor deposition, and atmospheric-
pressure chemical vapor deposition.
[0023] In another embodiment, the present invention
sets forth a method of forming a bifacial solar cell struc-
ture, comprising the steps of: performing boron diffusion
on an upper surface of a semiconductor substrate to form
a P+ region; forming a first anti-reflection coating layer
on the P+ region; performing phosphorus diffusion on a
lower surface of the semiconductor substrate to form an
N+ region; forming a second anti-reflection coating layer
on the N+ region, wherein either of the first anti-reflection
coating layer and the second anti-reflection coating layer
is selected from the group consisting of silicon oxide,
silicon oxynitride, aluminum oxide and combinations
thereof; and forming at least one first electrode in the first
anti-reflection coating layer to be electrically connected
to the P+ region and forming at least one second elec-
trode in the second anti-reflection coating layer to be elec-
trically connected to the N+ region.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024]

FIG. 1 is a flow chart of a method of forming a bifacial
solar cell structure according to one embodiment of
the present invention;
FIG. 2A is a schematic cross-sectional view of a sem-
iconductor substrate having texture structures cor-
responding to step S100 of FIG. 1 according to one
embodiment of the present invention;
FIG. 2B is a schematic cross-sectional view of a sem-
iconductor substrate having a blocking layer corre-
sponding to step S102 of FIG. 1 according to one
embodiment of the present invention;
FIG. 2C is a schematic cross-sectional view of a sem-
iconductor substrate having a P+ region correspond-
ing to step S104 of FIG. 1 according to one embod-
iment of the present invention;
FIG. 2D is a schematic cross-sectional view of a sem-
iconductor substrate having a blocking layer stripped
corresponding to step S106 of FIG. 1 according to
one embodiment of the present invention;
FIG. 2E is a schematic cross-sectional view of a sem-
iconductor substrate having a first anti-reflection
coating layer formed on the P+ region corresponding
to step S108 of FIG. 1 according to one embodiment
of the present invention;
FIG. 2F is a schematic cross-sectional view of a sem-
iconductor substrate having a sacrifice film on the
first anti-reflection coating layer corresponding to
step S110 of FIG. 1 according to one embodiment
of the present invention;
FIG. 2G is a schematic cross-sectional view of a
semiconductor substrate having an N+ region and a
phosphorus silicon glass (PSG) layer formed there-
on corresponding to step S 112 of FIG. 1 according
to one embodiment of the present invention;
FIG. 2H is a schematic cross-sectional view of a sem-
iconductor substrate having a PSG layer and the
sacrifice film stripped corresponding to step S114 of
FIG. 1 according to one embodiment of the present
invention;
FIG. 2I is a schematic cross-sectional view of a sem-
iconductor substrate having a second anti-reflection
coating layer formed on the N+ region corresponding
to step S116 of FIG. 1 according to one embodiment
of the present invention; and
FIG. 2J is a schematic cross-sectional view of a sem-
iconductor substrate having first electrodes and sec-
ond electrodes formed during a metalization process
corresponding to step S118 of FIG. 1 according to
one embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0025] Please refer to FIG. 1, which is a flow chart of
a method of forming bifacial solar cell structure according
to a preferred embodiment of the present invention.
FIGS. 2A-2J depict schematic cross-sectional views of
a bifacial solar cell structure corresponding to the steps
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of the method shown in FIG. 1 according to the preferred
embodiment of the present invention.
[0026] Please refer to FIG. 2A, which is a schematic
cross-sectional view of a semiconductor substrate 200
having texture structures 202 corresponding to step S100
shown in FIG. 1 according to one embodiment of the
present invention. The semiconductor substrate 200 is
etched to form the texture structure 202 on each of two
opposite surfaces (as an upper surface 206 and a lower
surface 204) of the semiconductor substrate 200, respec-
tively. In one case, an alkaline etching is performed on
the semiconductor substrate 200 to form a texture struc-
ture 202 on each of the upper surface 206 and the lower
surface 204 of the semiconductor substrate 200, respec-
tively. For example, the semiconductor substrate 200 is
a silicon-based substrate.
[0027] Please refer to FIG. 2B, which is a schematic
cross-sectional view of a semiconductor substrate 200
having a blocking layer 208 corresponding to step S102
of FIG. 1 according to one embodiment of the present
invention. The blocking layer 208 is formed on the lower
surface 204 of the semiconductor substrate 200. The
blocking layer 208 is selected from either an organic ma-
terial or an inorganic material, wherein the organic ma-
terial is formed by one of chemical vapor deposition,
screen printing, inkjet printing and spin coating, and
wherein the inorganic material is selected from the group
consisting of silicon oxide (SiO2), silicon oxynitride
(SiONx) and silicon nitride (SiNx), and is formed by one
of chemical vapor deposition (CVD), screen printing,
inkjet printing and spin coating.
[0028] Please refer to FIG. 2C, which is a schematic
cross-sectional view of a semiconductor substrate 200
having a P+ region 210 (e.g. a medium doping region)
corresponding to step S104 of FIG. 1 according to one
embodiment of the present invention. The boron diffusion
is performed on the upper surface 206 of the semicon-
ductor substrate 200 to form a P+ region 210 and a boron
silicon glass (BSG) layer 212 on the P+ region 210. Pref-
erably, the blocking layer 208 is used to protect the lower
surface 204 of the semiconductor substrate 200 against
the damage during the boron diffusion procedure. The
P+ region 210 may be a P++ region (e.g. a heavy doping
region) including boron dopant impurity atoms in the P-
type silicon substrate, or a P+ region including boron do-
pant impurity atoms in the N-type silicon substrate. In
one case, the semiconductor substrate 200 is used with
either P+ or N+ impurity doping material, and the P+ re-
gion 210 may be either the P++ region (e.g. a heavy
doping region) including boron dopant impurities in the
P-type silicon substrate or the P+ region including boron
dopant impurities in the N-type silicon substrate during
the boron diffusion procedure. The P+ region 210 and
N+ region 218 (e.g. a medium doping region) are formed
by one of diffusion process, an ion-implantation with an-
nealing process, and a precursor-annealing process
wherein the precursor-annealing process comprises a
spin coating, a screen printing, an inkjet printing and an

atmospheric pressure chemical vapor deposition
(APCVD) process.
[0029] Please refer to FIG. 2D, which is a schematic
cross-sectional view of a semiconductor substrate 200
having a blocking layer 208 stripped corresponding to
step S106 of FIG. 1 according to one embodiment of the
present invention. The BSG layer 212 on the P+ region
210 and the blocking layer 208 on the lower surface 204
of the semiconductor substrate 200 are stripped simul-
taneously to expose the P+ region 210. In one embodi-
ment, the BSG layer 212 and blocking layer 208 are re-
moved by hydrofluoric acid (HF).
[0030] Please refer to FIG. 2E, which is a schematic
cross-sectional view of a semiconductor substrate 200
having a first anti-reflection coating layer 214a formed
on the P+ region 210 corresponding to step S108 of FIG.
1 according to one embodiment of the present invention.
In one preferred embodiment, the first anti-reflection
coating layer 214a is formed on a surface of the P+ region
210 along the horizontal direction 221a after the step
S106 of stripping the BSG layer 212 on the P+ region
210 to expose the P+ region 210 and stripping the block-
ing layer 208 on the lower surface 204 of the semicon-
ductor substrate 200, simultaneously in FIG 2D. The first
anti-reflection coating layer 214a is either a single-layer
structure or a multi-layer structure, wherein the single-
layer structure is selected from the group consisting of
silicon oxide, silicon oxynitride, aluminum oxide and sil-
icon nitride, and the multi-layer structure is selected from
the group consisting of silicon oxide (SiO2), silicon ox-
ynitride (SiONx), aluminum oxide, silicon nitride (SiNx)
and combinations thereof. Preferably, the first anti-reflec-
tion coating layer is formed on the surface of the P+ region
210 along the horizontal direction 221a and two opposed
side portions 217 of the semiconductor substrate 200
along the vertical direction 221b. In other words, the anti-
reflection coating layer 214a is formed on the P+ region
210 and is extended to cover the semiconductor sub-
strate 200 for electrically insulating the P+ region 210
from the N+ region 218 (shown in FIG. 2G), resulting in
reducing the reverse current of the bifacial solar cell struc-
ture.
[0031] Please refer to FIG. 2F, which is a schematic
cross-sectional view of a semiconductor substrate 200
having a sacrifice film 216 on the first anti-reflection coat-
ing layer 214a corresponding to step S110 of FIG. 1 ac-
cording to one embodiment of the present invention. In
one case, the sacrifice film 216 is silicon oxide (SiO2) or
silicon oxynitride (SiONx). In one embodiment, a sacrifice
film 216 is formed on the surface of the first anti-reflection
coating layer 214a along the horizontal direction 221a
for protecting the first anti-reflection coating layer 214a
from an acid etching 219 (shown in FIGS. 2F and 2G)
due to a phosphorus diffusion; meanwhile, the sacrifice
film 216 is further formed simultaneously on the two op-
posed side portions 217 of the semiconductor substrate
200 along the vertical direction 221b. In other words, the
sacrifice film 216 is extended to cover the first anti-re-
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flection coating layer 214a, the semiconductor substrate
200, the P+ region 210 and the side portions 217, for
protecting the first anti-reflection coating layer 214a from
the damage or defects of phosphorus diffusion during
the subsequent step S110. For example, the sacrifice
film 216 has a thickness ranging from 10 to 200 nanom-
eters, preferably from 30 to 50 nanometers.
[0032] Please refer to FIG. 2G, which is a schematic
cross-sectional view of a semiconductor substrate 200
having an N+ region 218 and a phosphorus silicon glass
(PSG) layer 220 formed thereon corresponding to step
S 112 of FIG. 1 according to one embodiment of the
present invention. The phosphorus diffusion is performed
on the lower surface 204 of the semiconductor substrate
200 to form an N+ region 218 and a phosphorus silicon
glass (PSG) layer 220 on the N+ region 218. The N+
region 218 may be an N++ region (e.g. a heavy doping
region) including phosphorus dopant impurity atoms in
the N-type silicon substrate, or an N+ region including
phosphorous dopant impurity atoms in the P-type silicon
substrate. In one embodiment, the semiconductor sub-
strate 200 is used with either P+ or N+ impurity doping
material.
[0033] Please refer to FIG. 2H, which is a schematic
cross-sectional view of a semiconductor substrate 200
having a PSG layer 220 and the sacrifice film 216 stripped
corresponding to step S 114 of FIG. 1 according to one
embodiment of the present invention. The PSG layer 220
on the N+ region 218 and the sacrifice film 216 on the
first anti-reflection coating layer 214a to be stripped si-
multaneously to expose the N+ region 218. In one em-
bodiment, the PSG layer 220 and the sacrifice film 216
are removed by hydrofluoric acid (HF).
[0034] Please refer to FIG. 2I, which is a schematic
cross-sectional view of a semiconductor substrate 200
having a second anti-reflection coating layer 214b formed
on the N+ region 218 corresponding to step S116 of FIG.
1 according to one embodiment of the present invention.
The second anti-reflection coating layer 214b is formed
on the N+ region 218. The second anti-reflection coating
layer 214b is either a single-layer structure or a multi-
layer structure, wherein the single-layer structure is se-
lected from the group consisting of silicon oxide, silicon
oxynitride, aluminum oxide and silicon nitride, and the
multi-layer structure is selected from the group consisting
of silicon oxide (SiO2), silicon oxynitride (SiONx), alumi-
num oxide, silicon nitride (SiNx) and combinations there-
of.
[0035] Please refer to FIG. 2J, which is a schematic
cross-sectional view of a semiconductor substrate 200
having first electrodes 222a and second electrodes 222b
formed during a metalization process corresponding to
step S118 of FIG. 1 according to one embodiment of the
present invention. A plurality of first electrodes 222a are
formed in the first anti-reflection coating layer 214a to be
electrically connected to the P+ region 210 and a plurality
of second electrodes 222b are formed in the second anti-
reflection coating layer 214b to be electrically connected

to the N+ region 218.
[0036] In one embodiment of the present invention, the
first anti-reflection coating layer 214a, the sacrifice film
216 and the second anti-reflection coating layer 214b are
formed by a CVD process selected from one of plasma-
enhanced chemical vapor deposition, low pressure
chemical vapor deposition, and atmospheric-pressure
chemical vapor deposition.
[0037] According to above-mentioned descriptions,
the present invention employs a method of forming bifa-
cial solar cell structure for protecting a first anti-reflection
coating layer and two opposed side portions of the sem-
iconductor substrate from phosphorus diffusion by using
a sacrifice film so that pin holes or defects are not formed
on the first anti-reflection coating layer and on two op-
posed side portions of the semiconductor substrate. Fur-
thermore, the method of forming bifacial solar cell struc-
ture is for forming the first anti-reflection coating layer to
be disposed on the two opposed side portions of the sem-
iconductor substrate for electrically insulating the P+ re-
gion from the N+ region.
[0038] As is understood by a person skilled in the art,
the foregoing preferred embodiments of the present in-
vention are illustrative rather than limiting of the present
invention. It is intended that they cover various modifica-
tions and similar arrangements be included within the
spirit and scope of the present invention, the scope of
which should be accorded the broadest interpretation so
as to encompass all such modifications and similar struc-
tures.

Claims

1. A method of forming a bifacial solar cell structure,
comprising the steps of:

(S104) performing boron diffusion on a first sur-
face (206) of a semiconductor substrate (200)
to form a P+ region (210) and a boron silicon
glass (BSG) layer (212) on the P+ region (210);
(S106) stripping the BSG layer (212) on the P+
region (210) to expose the P+ region (210);
(S108) forming a first anti-reflection coating lay-
er (214a) on the P+ region (210);
(S110) forming a sacrifice film (216) on the first
anti-reflection coating layer (214a);
(S112) performing phosphorus diffusion on a
second surface (204) of the semiconductor sub-
strate (200) to form an N+ region (218) and a
phosphorus silicon glass (PSG) layer (220) on
the N+ region (218);
(S114) stripping the PSG layer (220) on the N+
region (218) to expose the N+ region (218) and
stripping the sacrifice film (216) on the first anti-
reflection coating layer (214a); and
(S116) forming a second anti-reflection coating
layer (214b) on the N+ region (218).
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2. The method of forming the bifacial solar cell structure
of claim 1, before the step of (S104) performing the
boron diffusion on the first surface (206) of the sem-
iconductor substrate (200) to form the P+ region
(210) and the BSG layer (212) on the P+ region (210),
further comprising the steps of:

(S100) performing alkaline etching on the sem-
iconductor substrate (200) to form a texture
structure (202) on each of the first surface (206)
and the second surface (204) of the semicon-
ductor substrate (200), respectively; and
(S102) forming a blocking layer (208) on the sec-
ond surface (204) of the semiconductor sub-
strate (200).

3. The method of forming the bifacial solar cell structure
of claim 2, wherein the blocking layer (208) is select-
ed from either an organic material or an inorganic
material, wherein the organic material is formed by
one of chemical vapor deposition, screen printing,
inkjet printing and spin coating, and wherein the in-
organic material is selected from the group consist-
ing of silicon oxide, silicon oxynitride and silicon ni-
tride, and is formed by one of chemical vapor depo-
sition, screen printing, inkjet printing and spin coat-
ing.

4. The method of forming the bifacial solar cell structure
of claim 1, wherein the first anti-reflection coating
layer (214a) is either a single-layer structure or a
multi-layer structure, wherein the single-layer struc-
ture is selected from the group consisting of silicon
oxide, silicon oxynitride, aluminum oxide and silicon
nitride, and the multi-layer structure is selected from
the group consisting of silicon oxide, silicon oxyni-
tride, aluminum oxide, silicon nitride and combina-
tions thereof.

5. The method of forming the bifacial solar cell structure
of claim 1, wherein during the step of (S112) per-
forming the phosphorus diffusion on the second sur-
face (204) of the semiconductor substrate (200) to
form the N+ region (218) and the PSG layer (220)
on the N+ region (218), the sacrifice film (216) pro-
tects the first anti-reflection coating layer (214a) from
an acid etching (219) due to the phosphorus diffusion
(S104), and the semiconductor substrate (200) is
doped by P+ or N+ impurity doping material.

6. The method of forming the bifacial solar cell structure
of claim 1, wherein the sacrifice film (216) is selected
from silicon oxide or silicon oxynitride.

7. The method of forming the bifacial solar cell structure
of claim 1, wherein the sacrifice film (216) has a thick-
ness ranging from 10 to 200 nanometers for protect-
ing the first anti-reflection coating layer (214a) from

an acid etching (219) due to the phosphorus diffusion
(S104).

8. The method of forming the bifacial solar cell structure
of claim 1, wherein the PSG layer (220) and the sac-
rifice film (216) are stripped by hydrofluoric acid.

9. The method of forming the bifacial solar cell structure
of claim 1, wherein the second anti-reflection coating
layer (214b) is either a single-layer structure or a
multi-layer structure, wherein the single-layer struc-
ture is selected from the group consisting of silicon
oxide, silicon oxynitride, aluminum oxide and silicon
nitride, and the multi-layer structure is selected from
the group consisting of silicon oxide, silicon oxyni-
tride, aluminum oxide, silicon nitride and combina-
tions thereof.

10. The method of forming the bifacial solar cell structure
of claim 1, wherein the P+ region (210) and N+ region
(218) are formed by one of diffusion process, an ion-
implantation annealing process, and a precursor-an-
nealing process; and the precursor-annealing proc-
ess comprises at least one of a spin coating, a screen
printing, an inkjet printing and an atmospheric pres-
sure chemical vapor deposition (APCVD) process.

11. The method of forming the bifacial solar cell structure
of claim 1, after the step of forming the second anti-
reflection coating layer (214b) on the N+ region (218)
to construct the bifacial solar cell structure, further
comprising a step of forming at least one first elec-
trode (222a) in the first anti-reflection coating layer
(214a) to be electrically connected to the P+ region
(210) and forming at least one second electrode
(222b) in the second anti-reflection coating layer
(214b) to be electrically connected to the N+ region
(218).

12. The method of forming the bifacial solar cell structure
of claim 1, during the step of forming the first anti-
reflection coating layer (214a) on the P+ region
(210), further comprising a step of forming the first
anti-reflection coating layer (214a) on a surface of
the P+ region (210) along a horizontal direction
(221a) and two opposed side portions (217), which
adjoin the surface of the P+ region (210), of the sem-
iconductor substrate (200) along a vertical direction
(221b) for electrically insulating the P+ region (210)
from the N+ region (218).

13. The method of forming the bifacial solar cell structure
of claim 1, during the step of forming the sacrifice
film (216) on the first anti-reflection coating layer
(214a), further comprising a step of forming the sac-
rifice film (216) on a surface of the first anti-reflection
coating layer (214a) along a horizontal direction
(221a) and two opposed side portions (217), which
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adjoin the surface of the first anti-reflection coating
layer (214a), of the semiconductor substrate (200)
along a vertical direction (221b).

14. The method of forming the bifacial solar cell structure
of claim 1, wherein the first anti-reflection coating
layer (214a), the sacrifice film (216) and the second
anti-reflection coating layer (214b) are formed by a
CVD process selected from one of plasma-en-
hanced chemical vapor deposition, low pressure
chemical vapor deposition, and atmospheric-pres-
sure chemical vapor deposition.

15. A method of forming a bifacial solar cell structure,
comprising the steps of:

(S104) performing boron diffusion on an upper
surface (206) of a semiconductor substrate
(200) to form a P+ region (210);
(S108) forming a first anti-reflection coating lay-
er (214a) on a surface of the P+ region (210)
along a horizontal direction (221a) and two op-
posed side portions (217), which adjoin the sur-
face of the P+ region (210), of the semiconductor
substrate (200) along a vertical direction (221b)
for electrically insulating the P+ region (210)
from an N+ region (218);
(S112) performing phosphorus diffusion on a
lower surface (204) of the semiconductor sub-
strate (200) to form the N+ region (218);
(S116) forming a second anti-reflection coating
layer (214b) on the N+ region (218), wherein
either of the first anti-reflection coating layer
(214a) and the second anti-reflection coating
layer (214b) is selected from the group consist-
ing of silicon oxide, silicon oxynitride, aluminum
oxide, silicon nitride and combinations thereof;
and
(S118) forming at least one first electrode (222a)
in the first anti-reflection coating layer (214a) to
be electrically connected to the P+ region (210)
and forming at least one second electrode
(222b) in the second anti-reflection coating layer
(214b) to be electrically connected to the N+ re-
gion (218).
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