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BACKPLANE FOR SOLAR BATTERY AND SOLAR BATTERY COMPRISING THE
SAME

CROSS-REFERENCE TO RELATED APPLICATION

The present application claims priority to and benefits of Chinese Patent Application
No. 200910188449.4, filed with the State Intellectual Property Office of the People's
Republic of China (SIPO) on November 27, 2009, the entire content of which is hereby

incorporated by reference.

FIELD
The present disclosure relates to a solar battery, more particularly to a backplane for
a solar battery and a solar battery comprising the same.

BACKGROUND

Solar energy as a green energy is widely used. The solar battery usually has a
laminated structure, which comprises a transparent cover plate, a solar cell plate, a
gasket cement film, and a backplane. The backplane may enhance the mechanical
strength and the sealing performance of the solar battery, so it is required that the
materials of the backplane have the properties of high strength, high insulation, high
aging resistance, high weatherability, and high corrosion resistance.

At present, a TPT plane is widely used, which was formed by binding and heat
pressing the three films of polyvinyl fluoride / polyethylene terephthalate / polyvinyl
fluoride (PVF/PET/PVF) in turn. However, TPT materials are expensive.

SUMMARY

The present disclosure is directed to solve at least one of the problems existing in
the prior art. Accordingly, a backplane for a solar battery with low cost and high
performance and a solar battery comprising the same are provided.

According to an aspect of the present disclosure, a backplane for a solar battery is
provided. The backplane comprises a metal substrate, and an organic insulating layer
formed onto at least one surface of the metal substrate. The organic insulating layer is
made from a resin selected from a group consisting of phenolic resin, epoxy resin, amino
resin, and combinations thereof.

According to another aspect of the present disclosure, a solar battery comprises: a
transparent cover plate, a first gasket cement film, a solar cell plate, a second gasket

cement film, and a backplane. The transparent cover plate, the first gasket cement film,
1
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the solar cell plate, the second gasket cement film, and the backplane are superposed
together in turn. The backplane comprises a metal substrate and an organic insulating
layer formed onto at least one surface of the metal substrate. The organic insulating
layer is made from a resin selected from a group consisting of phenolic resin, epoxy resin,
amino resin, and combinations thereof.

The backplanes according to the embodiments of the present disclosure may have
better performances, such as better insulating performance, lower water vapor
transmittance and better heat dissipation property, thus effectively protecting the solar
cell plate and extending the service life of the solar battery. Furthermore, the cost of the
backplane according to the embodiments of the present disclosure was lower than that of
the TPT backplane by more than about 40%.

Additional aspects and advantages of the embodiments of the present disclosure will
be given in part in the following descriptions, become apparent in part from the following
descriptions, or be learned from the practice of the embodiments of the present
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and advantages of the disclosure will become apparent
and more readily appreciated from the following descriptions taken in conjunction with
the drawings in which:

Fig. 1 shows a laminated structure of the backplane according to an embodiment of
the present disclosure; and

Fig. 2 shows a laminated structure of the backplane according to another
embodiment of the present disclosure.

DETAILED DESCRIPTION

Reference will be made in detail to embodiments of the present disclosure. The
embodiments described herein with reference to the accompany drawings are
explanatory and illustrative, which are used to generally understand the present
disclosure. The embodiments shall not be construed to limit the present disclosure. The
same or similar elements and the elements having same or similar functions are denoted
by like reference numerals throughout the descriptions.

As shown in Fig. 1, a backplane for a solar battery comprises a metal substrate 2
and an organic insulating layer 1 formed onto at least one surface of the metal substrate
2, for example, an upper surface of the metal substrate 2. The organic insulating layer 1

is coated onto the at least one surface of the metal substrate 2 by electrophoresis. The
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organic insulating layer is made from a resin selected from a group consisting of phenolic
resin, epoxy resin, amino resin, and combinations thereof.

As shown in Fig. 1, in one embodiment, two organic insulating layers 1, 1’ are
formed on the upper and lower surfaces of the metal substrate 2 respectively.

In some embodiments, the two organic insulating layers 1, 1’ may be made from an
identical material or different materials.

Because the two organic insulating layers 1, 1’ are in different environments, they
are particularly made from different materials. The organic insulating layer 1 exposed to
the air is made from a resin with better water resistance and better weatherability. The
organic insulating layer 1’ on the lower surface of the metal substrate 2 is made from a
resin, which has good insulating performance and has better adhesive force with a
gasket cement film.

In some embodiments, the organic insulating layer 1 is formed by electrophoresis. In
one embodiment, an electrophoretic liquid comprises a resin, and the metal substrate is
connected with an electrode. Under an external electric field, the particles of the resin
suspended in the electrophoretic liquid may be directionally migrated and deposited onto
the surface of the metal substrate to form the organic insulating layer.

In some embodiments, the metal substrate may be selected from a group consisting
of a stainless steel plate, an iron plate, a copper plate, an aluminum plate, and
combinations thereof. In some embodiments, the metal substrate may have a thickness
of about 0.1 mm to about 1.5 mm, particularly about 0.4 mm to about 0.8 mm.

The backplane comprising the metal substrate 2 may have high mechanic strength,
good heat dissipation property and low water vapor transmittance. The organic insulating
layer has good adhesive force with the gasket cement film of the solar battery, and
prevents the metal substrate from contacting with the air, thus preventing the oxidation of
the metal substrate and enhancing the insulating performance between the solar cell
plate and the metal substrate.

The phenolic resin may be a polymer formed by the polycondensation of phenols
and aldehydes in the presence of acid or base catalysts. In some embodiments, the
phenolic resin is selected from a group consisting of phenol-formaldehyde resin,
phenylamine modified phenolic resin, nitrile butadiene rubber modified phenolic resin,
and combinations thereof.

The epoxy resin may be an organic macromolecular compound having two or more
epoxy groups. In some embodiments, the epoxy resin is selected from a group consisting
of bisphenol A epoxy resin, novolac epoxy resin, propanetriol epoxy resin, polyurethane

modified epoxy resin, and combinations thereof.
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The amino resin may be a resin formed by the polycondensation of an amino
compound and formaldehyde. In some embodiments, the amino resin is selected from a
group consisting of phenyl glycidyl ether amino resin, urea formaldehyde resin, melamine
formaldehyde resin, and combinations thereof.

In some embodiments, the organic insulating layer may have a thickness of about
10 um to about 100 pm.

In some embodiments, a coating layer 3 is formed onto the at least one surface of
the metal substrate 2, thus being disposed between the metal substrate 2 and the
organic insulating layer 1. In other embodiments, as shown in Fig. 2, two coating layers
3,3 are formed onto the upper and lower surfaces of the metal substrate 2 respectively.
In some embodiments, the coating layer is selected from a zinc coating layer, a nickel
coating layer, or a tin coating layer.

In some embodiments, the coating layer may have a thickness of about 2 um to
about 50 pm.

In the harsh environment, even if small amounts of water vapor gets through the
organic insulating layer to the metal substrate, the coating layer may prevent the metal
substrate from being corroded.

The organic insulating layer formed by electrophoresis may have excellent
performance. First, the organic insulating layer may have good adhesive force with the
metal substrate, and consequently may not drop even if the organic insulating layer is
used for a long time. Next, the organic insulating layer may have a uniform, flat and
smooth surface, and may have good compactability, thus effectively preventing the
penetration of the water vapor and enhancing the corrosion resistance of the organic
insulating layer. Furthermore, the organic insulating layer may have high hardness and
good impact resistance, thus effectively protecting the metal substrate and improving the
service life of the backplane for the solar battery.

Because of using the metal substrate and the electrophoresis process, the
backplane for the solar battery according to an embodiment of the present disclosure
may have lower cost, compared with a conventional backplane for a solar battery.

A solar battery comprises: a transparent cover plate, a first gasket cement film, a
solar cell plate, a second gasket cement film, and a backplane. The transparent cover
plate, the first gasket cement film, the solar cell plate, the second gasket cement film,
and the backplane are superposed together in turn. The backplane comprises a metal
substrate and an organic insulating layer formed onto at least one surface of the metal
substrate. The organic insulating layer is made from a resin selected from a group

consisting of phenolic resin, epoxy resin, amino resin, and combinations thereof.
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In some embodiments, the transparent cover plate may be made from glass, and the
first and second gasket cement films may be made from ethylene vinyl acetate
copolymer (EVA) respectively.

Hereinafter, the present disclosure will be described in details with reference to the
following embodiments.

EMBODIMENT 1

A stainless steel plate having two zinc coating layers on both surfaces thereof was
used to form a backplane. The stainless steel plate had a thickness of about 0.5 mm.
Each coating layer had a thickness of about 15 um.

A propanetriol epoxy resin layer with a thickness of about 30 um was coated on one
surface of the stainless steel plate by electrophoresis, and a polyurethane modified
epoxy resin layer with a thickness of about 35 um was coated on the other surface of the
stainless steel plate by electrophoresis.

The backplane A1 was obtained.

EMBODIMENT 2

An aluminum plate with a thickness of about 0.7 mm was used to form a backplane.

A polyurethane modified epoxy resin layer with a thickness of about 40 um was
coated on one surface of the aluminum plate by electrophoresis, and a melamine
formaldehyde resin layer with a thickness of about 30 um was coated on the other
surface of the aluminum plate by electrophoresis.

The backplane A2 was obtained.

EMBODIMENT 3

A stainless steel plate having two zinc coating layers onto both surfaces thereof was
used to form a backplane. The stainless steel plate had a thickness of about 0.5 mm.
Each coating layer had a thickness of about 15 um.

A polyurethane modified epoxy resin layer with a thickness of about 30 um was
coated on each surface of the stainless steel plate by electrophoresis.

The backplane A3 was obtained.

EMBODIMENT 4

A stainless steel plate having two zinc coating layers onto both surfaces thereof was
used to form a backplane. The stainless steel plate had a thickness of about 0.3 mm.
Each coating layer had a thickness of about 10 um.

A nitrile butadiene rubber modified phenolic resin layer with a thickness of about 25
MM was coated on one surface of the stainless steel plate by electrophoresis, and a
polyurethane modified epoxy resin layer with a thickness of about 35 um was coated on

the other surface of the stainless steel plate by electrophoresis.
5
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The backplane A4 was obtained.

EMBODIMENT 5

A stainless steel plate having two zinc coating layers onto both surfaces thereof was
used to form a backplane. The stainless steel plate had a thickness of about 0.6 mm.
Each coating layer had a thickness of about 8 um.

A nitrile butadiene rubber modified phenolic resin layer with a thickness of about 20
MM was coated on one surface of the stainless steel plate by electrophoresis, and a
polyurethane modified epoxy resin layer with a thickness of about 30 um was coated on
the other surface of the stainless steel plate by electrophoresis.

The backplane A5 was obtained.

EMBODIMENT 6

A copper plate having two zinc coating layers onto both surfaces thereof was used
to form a backplane. The copper plate had a thickness of about 0.5 mm. Each coating
layer had a thickness of about 16 um.

A polyurethane modified epoxy resin layer with a thickness of about 42 um was
coated on one surface of the copper plate by electrophoresis, and a phenyl glycidyl ether
amino resin layer with a thickness of about 20 um was coated on the other surface of the
copper plate by electrophoresis.

The backplane A6 was obtained.

REFERENCE 1

A TPT material was used to form a backplane, which was formed by binding and
heat pressing the three films of polyvinyl fluoride / polyethylene terephthalate / polyvinyl
fluoride (PVF/PET/PVF) in turn. Each PVF film had a thickness of about 25 um. The PET
film had a thickness of about 0.3 mm.

The backplane AC1 was obtained.

Test

(1) Insulating Performance

Using the UL1703 method, the backplanes A1-A6 and AC1 were tested at high
voltage of 3000 V respectively. The results were shown in Table 1.

(2) Water Vapor Transmittance

The water vapor transmittances were tested for the backplanes A1-A6 and AC1
respectively according to the ASTM F-1249 standard using CaCl, moisture absorption
method under the conditions of. a temperature of about 38°C and a humidity of about
90% for about 24 h. The results were shown in Table 1.

(3) Heat Dissipation Property
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The backplanes A1-A6 and AC1 were formed into solar batteries with a size of 300
mmx300 mm respectively. Two terminals of each solar battery were short circuited. The
solar batteries were exposed to outdoor sunlight for about 2 h, and then the average
temperature of each solar battery was tested by an infrared thermometer. The results
were shown in Table 1.

Table 1
Insulating
Water Vapor Heat dissipation
Performance at 3000
Transmittance (g/m°) Property ('C)
\Y/
A1 no breakdown 0.050 550
A2 no breakdown 0.050 556
A3 no breakdown 0.054 548
A4 no breakdown 0.051 549
A5 no breakdown 0.052 55.2
ACA1 no breakdown 2.850 56.5
(4) Cost

The cost of the backplane A1 is as follows: the metal substrate costs about 26
RMB/m?, resin materials cost about 15 RMB/m?, the manufacturing cost is about 12
RMB/m?, and the total cost is about 53 RMB/m?. The cost of the backplane AC1 is as
follows: the TPT material cost about 95 RMB/m?.

It may be seen from table 1 that, the backplanes according to the embodiments of
the present disclosure may have better performances, such as better insulating
performance, lower water vapor transmittance and better heat dissipation property, thus
effectively protecting the solar cell plate and extending the service life of the solar battery.
It may also be seen from table 1 that, after testing the heat dissipation property of the
backplanes A1-A6 and AC1, the temperature of the backplanes A1-A6 are obviously
lower than that of the backplane AC1, which indicates that the heat in the backplanes
A1-A6 may be dissipated effectively. Therefore, the temperature of the solar battery may
be lower, the efficiency of the solar battery may be enhanced, the high-temperature
damages for the parts may be reduced, and the service life of the parts may be extended.
Furthermore, the cost of the backplane according to the embodiments of the present

disclosure was lower than that of the TPT backplane by more than about 40%.
7
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Although explanatory embodiments have been shown and described, it will be
apparent to those skilled in the art that variations and modifications of the present
disclosure may be made without departing from the scope or spirit of the present
disclosure. Therefore, it is to be understood that the present disclosure is not to be
limited to the specific embodiments disclosed and that modifications and other
embodiments are intended to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used in a generic and descriptive
sense only and are not used for the purpose of limitation.
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WHAT IS CLAIMED IS:

1. A backplane for a solar battery, comprising:

a metal substrate; and

an organic insulating layer formed onto at least one surface of the metal substrate;

wherein the organic insulating layer is made from a resin selected from a group
consisting of phenolic resin, epoxy resin, amino resin, and combinations thereof.

2. The backplane of claim 1, wherein the metal substrate is selected from a group
consisting of a stainless steel plate, an iron plate, a copper plate, an aluminum plate, and
combinations thereof.

3. The backplane of claim 1, wherein the metal substrate has a thickness of about
0.1 mm to about 1.5 mm.

4. The backplane of claim 1, wherein the phenolic resin is selected from a group
consisting of phenol-formaldehyde resin, phenylamine modified phenolic resin, nitrile
butadiene rubber modified phenolic resin, and combinations thereof.

5. The backplane of claim 1, wherein the epoxy resin is selected from a group
consisting of bisphenol A epoxy resin, novolac epoxy resin, propanetriol epoxy resin,
polyurethane modified epoxy resin, and combinations thereof.

6. The backplane of claim 1, wherein the amino resin is selected from a group
consisting of phenyl glycidyl ether amino resin, urea formaldehyde resin, melamine
formaldehyde resin, and combinations thereof.

7. The backplane of claim 1, wherein the organic insulating layer has a thickness of
about 10 pm to about 100 um.

8. The backplane of claim 1, wherein the organic insulating layer is coated onto the
at least one surface of the metal substrate by electrophoresis.

9. The backplane of claim 1, comprising two organic insulating layers, wherein one
insulating layer is formed onto a first surface of the metal substrate, and the other
insulating layer is formed onto a second surface of the metal substrate.

10. The backplane of claim 9, wherein the two organic insulating layers are made
from different materials.

11. The backplane of claim 1, wherein a coating layer is formed onto the at least one
surface of the metal substrate and the insulating layer is formed onto the coating layer.

12. The backplane of claim 11, wherein the coating layer is selected from a group
consisting of a zinc coating layer, a nickel coating layer, and a tin coating layer.

13. The backplane of claim 11, wherein the coating layer has a thickness of about 2
pMm to about 50 um.
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14. A solar battery comprising:

a transparent cover plate;

a first gasket cement film;

a solar cell plate;

a second gasket cement film; and

a backplane;

wherein the transparent cover plate, the first gasket cement film, the solar cell plate,
the second gasket cement film, and the backplane are superposed together in turn;

wherein the backplane comprises a metal substrate and an organic insulating layer
formed onto at least one surface of the metal substrate; and

wherein the organic insulating layer is made from a resin selected from a group
consisting of phenolic resin, epoxy resin, amino resin, and combinations thereof.

15. The solar battery of claim 14, wherein the transparent cover plate is made from
glass; and the first and second gasket cement films are made from ethylene vinyl acetate

copolymer respectively.

10
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Fig. 1

Fig. 2
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