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(57) ABSTRACT 

An electrodeposited copper foil having a texture coefficient 
of a plane (200) from 50 to 80%, based on the sum of the 
texture coefficients of a plane (111), the plane (200), a plane 
(220) and a plane (200) of the electrodeposited copper foil is 
provided. The electrodeposited copper foil is particularly 
Suitable for use in the applications in printed circuit boards 
and lithium ion secondary batteries. 
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ELECTRODEPOSITED COPPER FOIL 

REFERENCE TO RELATED APPLICATION 

0001. This application claims foreign priority under 35 
U.S.C. S 119(a) to Patent Application No. 103110616, filedon 
Mar. 21, 2014, in the Intellectual Property Office of Ministry 
of Economic Affairs, Republic of China (Taiwan, R.O.C.), 
the entire content of which Patent Application is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to electrodeposited 
copper foils, and more particularly, to an electrodeposited 
copper foil suitable for use in a printed circuit board and 
rechargeable and discharge batteries. 
0004 2. Description of Related Art 
0005. A printed circuit boards (PCB), used as a critical 
equipment for various types of electrical devices and prod 
ucts, is capable of carrying an electronic element and being 
connected to an electrical circuit, such that a stable operating 
environment is provided. PCBs have a broad range of appli 
cations, including in the consumer, industry and national 
defense sectors. Moreover, the fabrication of a PCB involves 
the assembly of the industries of materials, electricity, 
mechanics, chemistry, and optics, and thereby sufficiently 
demonstrating the importance of PCBs to the economical 
development. 
0006. However, in the fabrication of a PCB, a copper foil 

is adhered onto a Substrate, and then made into a circuit 
pattern. Nodules are usually formed on a surface of a copper 
foil. In the past, the ratio of line width/line interval is larger. 
However, as the manufacturing of lighter, thinner, shorter and 
Smaller electronic products gradually become a trend, the 
requirement for the line width/line interval ratio gets stricter, 
i.e., the ratio has reached 2 mil/2 mil (i.e., 50 um/50 um), or 
even 1 mil/1 mil (i.e., 25um/25um). Therefore, even a very 
small nodule would cause short circuit in a PCB substrate, 
such that the nodules on a surface of a copper foil need to be 
removed. 
0007 Moreover, the need for lithium ion secondary bat 

teries in the modern Society is also increasing. A lithium ion 
secondary battery must have safety in use and a long battery 
life, in addition to having a good discharging property. Hence, 
the process of fabrication of a lithium ion secondary cell must 
be more rigorous and delicate. 
0008. The structure of a lithium ion secondary cell is 
obtained by reeling a positive electrode pole piece, a separa 
tor, and a negative electrode pole piece together, placing them 
into a container, injecting an electrolyte, and sealing to form 
a battery, wherein the negative electrode pole piece is com 
posed of a negative electrode collector made of copper foil 
and a negative electrode active Substance made of a carbon 
material and the like coating on a Surface thereof. However, 
when the amount of copper nodules on the copper foil is 
excessive, the negative electrode active Substance would be 
unevenly coated, or even the copper nodules would some 
times be stuck in the gaps of the coating die, causing the 
copper foil to break during coating, and thereby lowering the 
yield. The above issues are the current issues to be urgently 
resolved. 
0009. A copper foil may be divided into a rolled annealed 
copper foil or an electro deposited copper foil. The electrode 
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posited copper foil uses an aqueous solution of Sulfuric acid 
and copper Sulfate as an electrolyte, a titanium plate overlaid 
with an iridium element or an oxide thereof as a dimension 
ally stable anode (DSA), a titanium-made roller as a cathodic 
drum. A direct current is applied between the two poles, to 
electrically deposit the copper ions, which are in the electro 
lyte on the titanium-made roller, and then the deposited elec 
trodeposited copper is peeled off from the surface of the 
titanium-made roller and continuously rolled up for produc 
ing the electrodeposited copper foil, wherein the surface of 
the electrodeposited copper foil in contact with the surface of 
the titanium-made roller is called “shiny surface (S surface).” 
and the reversed side is called “matte surface (M surface).” 
Usually, the roughness of the S surface of the electrodepos 
ited copper foil depends upon the roughness of the Surface of 
the titanium-made roller. Therefore, the roughness of the S 
Surface is more constant, and the roughness of the M Surface 
may be adjusted by controlling the conditions of the copper 
sulfate electrolyte. 
0010 as gelatin), hydroxymethylcellulose (HEC) or poly 
ethylene glycol (PEG)) or a Sulfur-containing compound hav 
ing a grain-refining effect (for example, Sodium 3-mercapto 
propane sulphonate (MPS), bis-(3-soldiumsulfopropyl 
disulfide) (SPS)) is added to a copper sulfate electrolyte to 
alter the crystalline phase of the electrodeposited copper foil. 
0011 Methods for reducing nodules are generally based 
on the approach of lowering the current density during elec 
troplating to reduce the effect of point discharge. However, 
the decrease in the current density would bring about a reduc 
tion in the yield. Alternatively, the increase in the circulating 
quantity of the electrolyte, which allows the additive con 
tained in the electrolyte to be more completely absorbed by 
activated carbon, would bring about an increase in the energy 
consumed during the production. 
0012. Accordingly, the development of an electrodepos 
ited copper foil with reduced generation of nodules on a 
Surface thereof, without compromising the production effi 
ciency, is a current issue to be urgently resolved. 

SUMMARY OF THE INVENTION 

0013 Inview of the above deficiencies of the conventional 
technologies, the present invention provides an electrodepos 
ited copper foil. The texture coefficient of a plane (200) of the 
electrodeposited copper foil is from 50 to 80%, based on the 
sum of the texture coefficients of a plane (111), the plane 
(200), a plane (220) and a plane (311) of the electrodeposited 
copper foil. 
0014. In another example, the texture coefficient of the 
plane (200) of the electrodeposited copper foil is from 62 to 
76%, based on the sum of the texture coefficients of the planes 
(111), (200), (220) and (311) of the electrodeposited copper 
foil. 

0015. In one embodiment, the ratio of the texture coeffi 
cient of the plane (200) to the texture coefficient of the plane 
(111) ranges from 3 to 7. 
0016. In another embodiment, the ratio of the texture coef 
ficient of the plane (200) to the texture coefficient of the plane 
(111) ranges from 3.88 and 6.76. 
0017. Further, in an example, the tensile strength of the 
aforesaid electrodeposited copper foil is between 30 to 40 
kgf/mm. 
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0018. In another embodiment, the aforesaid electrodepos 
ited copper foil has an SSurface and an opposing M Surface, 
wherein the roughness of each of the S and M surfaces is 
lower than 2 Lum. 
0019. In a further example, the thickness of the aforesaid 
electrodeposited copper foil is greater than or equal to 1 Lum. 
Moreover, the number of the nodules at sizes ranging from 5 
to 100 um per square meter of the surface area of the elec 
trodeposited copper foil is less than or equal to 5. 
0020. In an aspect, the number of the nodules at sizes 
ranging from 5 to 100 um on a surface of electrodeposited 
copper foil provided by the present invention is less than or 
equal to 5. Further, in the electrodeposited copper foil, the 
ratio of the texture coefficient the plane (200) to the texture 
coefficient of the plane (111) ranges from 3 to 7. 
0021. In the example, in the electrodeposited copper foil, 
the ratio of the texture coefficient of the plane (200) to the 
texture coefficient of the plane (111) ranges between 3.88 and 
6.76. In another example, the tensile strength of the aforesaid 
electrodeposited copper foil is between 30 and 40 kgf/mm. 
0022. Further, in an embodiment, the aforesaid electrode 
posited copper foil has an S Surface and an opposing M 
surface, wherein the roughness of each the S and M surfaces 
is lower than 2 Jum. 
0023. In another embodiment, the thickness of the afore 
said electrodeposited copper foil is greater than or equal to 1 
lm. 
0024. The electrodeposited copper foil provided by the 
present invention has a completely different crystalline phase 
structure, which is capable of effectively lowering the gen 
eration of nodules on a surface of the copper foil. Further, the 
electrodeposited copper foil of the present invention has 
excellent tensile strength and rate of elongation. The Surface 
roughness of each of the S and M Surfaces is lower than 2 um, 
such that it is suitable for use in a PCB and a lithium ion 
secondary battery. 

BRIEF DESCRIPTIONS OF THE DRAWINGS 

0025 FIG. 1 is a cross-sectional enlarged view showing 
the nodules formed naturally on a Surface of an electrodepos 
ited copper foil under an optical microscope with a magnifi 
cation of 400x. 
0026 FIG. 2 is an enlarged view showing the nodules 
formed naturally on a Surface of the electrodeposited copper 
foil under a scanning electronic microscope with a magnifi 
cation of 2000x. 
0027 FIG. 3 is a structural diagram showing the crystal 
line phase of the electrodeposited copper foil of example 6, as 
measured by an X-ray powder diffractometer. 
0028 FIG. 4 is a structural diagram showing the crystal 
line phase of the electrodeposited copper foil of comparative 
example 2, as measured by the X-ray powder diffractometer. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0029. The followings illustrate the detailed description of 
the present invention by using specific embodiments, so as to 
enable one of ordinary skill in the art to readily conceive the 
other advantages and aspects of the present invention from the 
content of disclosure of the present specification. 
0030 Electrodeposited copper foils may be widely 
applied to the fields of PCBs and lithium ion secondary bat 
teries. In order to increase the capacitance of a lithium ion 
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secondary battery, reduction of the thickness of a copper foil 
is a common approach, which may be conducted by thinning 
the thickness of the copper foil with carrier foil to 3 um, or 
even 1 lum. On the other hand, the thickness of the copper foil 
for use in a high capacity lithium ion battery may be 6 um or 
8 um. In order to cope with a higher wiring density, line width 
and interval of flexible PCB keeps decreasing and thinner 
thickness of copper foil is selected as well. The common 
specification of the current flexible PCB substrate is 12 um in 
thickness. For the sake of convenience, electrodeposited cop 
per foils at sizes ranging from 6 um to 12 um are used as 
representative examples to illustrate the advantages and 
effects of the present invention, but they are not intended to 
limit the scopes of the examples. 
0031. The purpose of the present invention is to decrease 
the number of nodules generated on a Surface of an electrode 
posited copper foil, wherein the nodules are generated on the 
M surface of the copper foil during the production of the 
electrodeposited copper foil. As shown in FIG. 1, the nodules 
formed naturally on a surface of an electrodeposited copper 
foil are protrusions formed naturally on the surface of the 
copper foil, rather than depositions of extraneous materials. 
Generally speaking, the sizes of the nodules range from 5 to 
100 um, and a size of 5um or below belongs to description of 
roughness. Further, as shown in FIG. 2, which shows an 
enlarged view under a scanning electronic microscope with a 
magnification of 2000x, the nodules are about 40 um in size, 
and appear in truncated conical shapes. Moreover, one of 
ordinary skill in the art can observe the natural formation of 
nodules on the surface of the electrodeposited copper foil 
with a naked eye. Moreover, as compared with a conventional 
electrodeposited copper foils, Substantial decreases in the 
number of the nodules are clearly observed in the nodules 
formed naturally on the surfaces of the electrodeposited cop 
per foils provided in the examples of the present invention. 
0032. The preparation of an electrodeposited copper foil 
of the present invention is conducted by the followings. An 
aqueous solution of sulfuric acid and copper Sulfate is used as 
an electrolyte, and a titanium-made roller is used as a cathodic 
drum. A direct current is applied between an anode and a 
cathode to electrically precipitate the copper ions in the elec 
trolyte onto the cathodic drum to form the electrodeposited 
copper foil, and then the precipitated electrodeposited copper 
foil is peeled off from the surface of the cathodic drum, and 
continuously rolled up. In the present invention, the Surface of 
the electrodeposited copper foil in contact with the surface of 
the cathodic drum is called “glossy surface (S surface), and 
the reversed surface is called “rough surface (M surface).” 
0033 Conventionally, an organic additive (for example, a 
low-molecular-weight gel (such as gelatin), hydroxymethyl 
cellulose (HEC) or polyethylene glycol (PEG)) or a sulfur 
containing compound (for example, Sodium 3-mercaptopro 
pane sulphonate (MPS), bis-(3-soldiumsulfopropyl disulfide) 
(SPS)), and a complexing agent (for example, chlorine ions) 
are added to the copper sulfate electrolyte. However, in the 
present invention, the addition of thiourea at a concentration 
of from 0.1 to 2.5 ppm to the copper sulfate electrolyte is 
found to bring an unexpected effect. 
0034. In one embodiment, gelatin, MPS, chlorine ions, 
and 0.1 to 2.5 ppm of thiourea are added to the copper sulfate 
electrolyte. The number of the nodules naturally formed on 
the surface of the obtained electrodeposited copper foil is 
substantially decreased, wherein the texture coefficient of the 
plane (200) of the electrodeposited copper sulfate is 50%, 
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55% or above, 57% or above, or even 80% or above, based on 
the sum of the texture coefficients of the planes (110), (200), 
(220) and (311). Preferably, the texture coefficient of the 
plane (200) of the electrodeposited copper sulfate is from 62 
to 75%, based on the sum of the texture coefficients of the 
planes (110), (200), (220) and (311). Further, the electrode 
posited copper foil has excellent tensile strength and rate of 
elongation, and the roughness of each of the S and M Surfaces 
is below 2 Jum. 

EXAMPLES 

Example 1 

Preparation of an Electrodeposited Copper Foil of 
the Present Invention 

0035 Copper wires were dissolved in an aqueous solution 
of 50 wt % of sulfuric acid to prepare a copper sulfate elec 
trolyte containing 320 g/L of copper sulfate (CuSO4.5H2O) 
and 110 g/L of sulfuric acid. To every liter of the copper 
Sulfate electrolyte, 5.5 mg of a low-molecular-weight gel 
(DV, manufactured by Nippi, Inc.), 3 mg of sodium 3-mer 
captopropane sulphonate (MPS, manufactured by Hopax 
Chemicals Manufacturing Company Ltd.), 25 mg of hydro 
chloric acid (manufactured by RCI Labscan Ltd.), and 0.1 mg 
of thiourea (manufactured by Panreac Quimica Sau) were 
added. Then, a electrodeposited copper foil with thickness of 
8 um was prepared at a liquid temperature of 50° C. and a 
current density of 50 Adm. The roughness, tensile strength, 
and rate of elongation of the electrodeposited copper foil of 
the present invention, and the number of nodules on the 
electrodeposited copper foil were measured. The structure of 
the crystalline phase of the electrodeposited copper foil pre 
pared in example 1 was determined by using an X-ray powder 
diffractometer, and the texture coefficient thereof was calcu 
lated. Results are recorded in Table 1. 

Examples 2 to 10 

Preparations of the Electrodeposited Copper Foils of 
the Present Invention 

0036. The steps in example 1 were repeated, except that 
the amounts of thiourea added and the thicknesses of the 
electrodeposited copper foils prepared in examples 2 to 10 are 
as shown in Table 1. Results of tests on the electrodeposited 
copper foils of examples 2 to 10 are also recorded in Table 1. 

COMPARATIVE EXAMPLES 

Comparative Example 1 

Preparation of an Electrodeposited Copper Foil 

0037 Copper wires were dissolved in an aqueous solution 
of 50 wt % of sulfuric acid to prepare a copper sulfate elec 
trolyte containing 320 g/L of copper sulfate (CuSO4.5H2O) 
and 110 g/L of sulfuric acid. To every liter of the copper 
Sulfate electrolyte, 5.5 mg of a low-molecular-weight gel 
(DV, manufactured by Nippi, Inc.), 3 mg of sodium 3-mer 
captopropane sulphonate (MPS, manufactured by Hopax 
Chemicals Manufacturing 
0038 Company Ltd.), 25 mg of hydrochloric acid (manu 
factured by RCI Labscan Ltd.), and 0.01 mg of thiourea 
(manufactured by Panreac Quimica Sau) were added. 
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0039. Then, an electrodeposited copperfoil with thickness 
of 8 um was prepared at a liquid temperature of 50° C. and a 
current density of 50 A/dm. The roughness, tensile strength, 
and rate of elongation of the electrodeposited copper foil of 
the present invention, and the number of nodules on the 
electrodeposited copper foil were measured. The structure of 
the crystalline phase of the electrodeposited copper foil pre 
pared in example 1 was determined by using an X-ray powder 
diffractometer, and the texture coefficient thereof was calcu 
lated. Results are recorded in Table 2. 

Comparative Examples 2 to 5 

Preparations of Electrodeposited Copper Foils 
0040. The steps in example 1 were repeated, except that 
the amounts of thiourea added and the thicknesses of the 
electrodeposited copper foils prepared in comparative 
examples 2 to 5 areas shown in Table 2. Results of the tests on 
the electrodeposited copper foils of comparative examples 2 
to 5 are also recorded in Table 2. 

Methods of Measurement 

0041. Each of electrodeposited copper foils prepared in 
the aforesaid examples 1 to 10 and comparative examples 1 to 
5 were tailored into a test piece with a suitable size for mea 
Surements of tensile strength, rate of elongation, and rough 
ness, and a determination of the structure of a crystalline 
phase by an X-ray powder diffractometer, and then the texture 
coefficient was calculated. Details of the methods of detec 
tion used are provided below. 

Tensile Strength 
0042 Based on the IPC-TM-650 method, an AG-I type 
tensile tester manufactured by Shimadzu Corporation was 
used to tailor each of the electrodeposited copper foils into a 
test piece with a size of 100 mm in lengthx12.7 mm in width 
at room temperature (about 25°C.), and the tensile strength 
was measured under the conditions of a chuck distance of 50 
mm and a crosshead speed of 50 mm/min. 

Rate of Elongation 

0043 Based on the IPC-TM-650 method, the AG-I type 
tensile tester manufactured by Shimadzu Corporation was 
used to tailor each of the electrodeposited copper foils into a 
test piece with a size of 100 mm in lengthx12.7 mm in width 
at room temperature (about 25°C.), and the rate of elongation 
was measured under the conditions of a chuck distance of 50 
mm and a pulling speed of 50 mm/min. 

Number of Nodules 

0044. Each of the electrodeposited copper foils was peeled 
off from a titanium-made roller, and an area of 1 Square meter 
was taken from an arbitrary location on the electrodeposited 
copper foil. The nodules naturally formed on the electrode 
posited copper foils were observed with a naked eye. 

Test of Roughness (Average Roughness of 10 points, 
RZ) 

0045. According to the IPC-TM-650 method, an a-type 
Surface roughometer (manufactured by Kosaka Laboratory 
Ltd., Model Type: SE1700) was used to measure the rough 
ness of each of the electrodeposited copper foils. 
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Test for Thickness 

0046 Based on the IPC-TM-650 method, a test piece with 
a size of 100 mm in lengthx100 mm in width was tailored 
from each of the electrodeposited copper foils, and an 
AG-204 type microbalance manufactured by Mettler Toledo 
International Inc. was used to measure the test piece. For each 
of the test pieces, the numerical value in the reading taken was 
multiplied by 100 to obtain a basis weight (g/m). A corre 
spondence table of the basis weight and nominal thickness is 
shown below. 

-- 2.7 72 -- 3.6 10854 
12 

Basis weight (g/m) 
Thickness (Lm) 6 8 

Texture Coefficient (TC) 
0047 A PW3040-type X-ray powder diffractometer 
manufactured by PANalytical B.V. was used for analysis, 
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under the conditions of an external voltage of 45 kV, a current 
of 40 mA, a scanning resolution of 0.04, and a scanning 
range (20) of from 40° to 95°. The texture coefficient of each 
of the test pieces was calculated by using the following equa 
tion (I): 

I(hkl)f Io (hkl) equation (I) 
TChkl) = (II) thin Ink: 

0048. In equation (I), TC(hkl) represents a texture coeffi 
cient of a (hkl) crystal plane, the greater the value of TC is, 
the higher the level of preferred orientation of the crystal face 
is: I(hkl) represents the diffraction intensity of the (hkl) 
crystal plane of the test piece analyzed; Io(hkl) represents the 
diffraction intensity of the (hkl) crystal plane of standard 
copper powder, as determined by the American Society of 
Testing Materials (ASTM) (PDF#040836); and n represents 
the number of diffraction peaks in the range of a specific 
diffraction angle (20). 

TABLE 1 

Additive conditions, physical properties and texture coefficients in examples 1 to 10 

Example Example Example Example Example Example Example Example Example Example 
1 2 3 4 5 6 7 8 9 10 

Thickness (Lm) 8 8 8 8 8 8 8 8 6 12 
Thiourea content O.1 O.3 O.S 0.7 1 1.5 2 2.5 1.5 1.5 
(ppm) 
Tensile strength 35.4 34.2 35.3 33.8 33.8 32.8 32.2 32.2 33.1 32.9 
(kg/mm) 
Rate of elongation 7.7 8.5 8.6 8 7.9 8.2 7.6 7.6 7.2 11 
(%) 
Roughness of M 1.28 1.47 1.49 1.51 1.63 1.4 1.66 1.58 1.47 1.52 
Surface (RZ) (Lm) 
TC(111) O.65 0.7 O.68 O.64 O.65 O.S6 O.S2 O.45 O.64 O.47 
TC(200) 2.21 2.23 2.23 2.29 2.53 2.58 2.64 3.04 2.48 2.75 
TC(220) O.70 O.S8 O.63 O.66 O.S1 0.55 O.S3 O.33 O.S8 O.S2 
TC(311) O.45 O49 O46 O41 O.32 O.31 O.31 O.18 O.30 O.25 
Sum of TC(200)/ 55.11 55.75 55.75 57.25 63.09 64.50 66.OO 76.00 62.OO 68.92 
Sum of TCs (%) 
TC(200)/TC(111) 3.40 3.19 3.28 3.58 3.89 4.61 S.O8 6.76 3.88 5.85 
Number of nodules 5 4 3 4 1 1 O 1 2 1 

(No./m) 

TABLE 2 

Additive conditions, physical properties and texture 
coefficients in comparative examples 1 to 5 

Thickness (Lm) 
Thiourea content (ppm) 
Tensile strength 
(kg/mm) 
Rate of elongation (%) 
Roughness of M 
Surface (RZ) (Lm) 
TC(111) 
TC(200) 
TC(220) 
TC(311) 
TC(200)/Sum 
of TCs (%) 
TC(200)/TC(111) 
Number of 
nodules (No./m) 

Comparative Comparative Comparative Comparative Comparative 
example 1 example 2 example 3 example 4 example 5 

8 8 8 8 8 
O.O1 O.OS 3 3.5 O 

31.8 32.6 40.3 SO.2 33.5 

7.5 7.3 S.1 3.3 7.9 
1.66 148 1.33 1.42 1.36 

O.76 O.78 O.81 0.75 O.86 
1.15 1.77 18O 1.96 1.58 
O.9S 0.75 0.75 O.66 O.74 
1.13 O.70 O.64 O.64 O.82 

28.82 44.25 4S.OO 48.88 39SO 

1.51 2.27 2.22 2.61 1.84 
10 11 27 33 12 
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0049. As shown from the results in tables 1 and 2, in the 
case that the electrodeposited copper foil of the present inven 
tion has a higher texture coefficient at plane (200), the number 
of nodules observed on the surfaces of the electrodeposited 
copper foils clearly reduced. The number of nodules per 
square meter of an electrodeposited copperfoil ranged from 0 
to 5. The electrodeposited copper foil of example 6 had 1 
nodule per square meter, and the structure of the crystalline 
phase thereof was determined by using an X-ray powder 
diffractometer. As shown in FIG. 3, the plane (200) of the 
electrodeposited copper foil obviously took up a higher por 
tion of the structure of the crystalline phase than the planes 
(111), (220) and (311). By contrast, the electrodeposited cop 
per foil of comparative example 2 had up to 11 nodules per 
square meter, and the structure of the crystalline phase thereof 
was determined by using the X-ray powder diffractometer. As 
shown in FIG. 4, the plane (200) of the electrodeposited 
copper foil did not clearly take up a higher portion of the 
structure of the crystalline phase than the plane (111). More 
over, the electrodeposited copper foil of the present invention 
can maintain excellent tensile strength and rate of elongation, 
and the roughness of each of the S and M surfaces is lower 
than 2 Jum. In conclusion, in the case that the electrodeposited 
copper foil has a totally different structure of the crystalline 
phase, the number of nodules on a surface of the electrode 
posited copper foil may be clearly reduced, and thereby pro 
viding effective applications in PCBs and lithium ion second 
ary batteries 
0050. The foregoing descriptions of the examples are pro 
vided only to illustrate the principle and effect of the present 
invention, and they do not limit the scope of the present 
invention. It should be understood to one skilled in the art that, 
modifications and alterations can be made to the examples 
without departing from the spirit and principle of the present 
invention. Therefore, the scopes of the present invention 
should be in concord with the following appended claims. 
Hence, all of the examples should still fall within the scope 
encompassed by the technical content disclosed in the present 
invention, and without affecting the effect brought about by 
the present invention and the goal to be achieved. 

1. An electrodeposited copper foil, comprising a plane 
(200) with a texture coefficient of from 50 to 80%, based on a 
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sum of texture coefficients of plane (111), the plane (200), a 
plane (220) and a plane (311) of the electrodeposited copper 
foil. 

2. The electrodeposited copper foil of claim 1, wherein the 
texture coefficient of the plane (200) is from 62 to 76%, based 
on the sum of the texture coefficients of the planes (111), 
(200), (220) and (300) of the electrodeposited copper foil. 

3. The electrodeposited copper foil of claim 1, wherein the 
texture coefficient of the plane (200) and the texture coeffi 
cient of the plane (111) are at a ratio ranged from 3 to 7. 

4. The electrodeposited copper foil of claim3, wherein the 
texture coefficient of the plane (200) and the texture coeffi 
cient of the plane (111) are at a ratio of between 3.88 and 6.76. 

5. The electrodeposited copper foil of claim 1, which has a 
tensile strength of between 30 and 40 kgf/mm. 

6. The electrodeposited copper foil of claim 1, further 
comprising a smooth Surface and a rough surface opposing to 
the Smooth Surface, and each of the Smooth surface and the 
rough Surface has a roughness of lower than 2 Jum. 

7. The electrodeposited copper foil of claim 1, which has a 
thickness of greater than or equal to 1 Lum. 

8. The electrodeposited copper foil of claim 1, further 
comprising less than or equal to 5 nodules at sizes ranging 
from 5 to 100 um per square meter of a surface area of 
electrodeposited copper foil. 

9. An electrodeposited copper foil, comprising less than or 
equal to 5 nodules at sizes ranging from 5 to 100 um per 
square meter of a surface area of the electrodeposited copper 
foil, and a ratio of a texture coefficient of a plane (200) to a 
texture coefficient of a plane (111) ranging from 3 to 7. 

10. The electrodeposited copper foil of claim 9, wherein 
the texture coefficient of the plane (200) and the texture 
coefficient of the plane (111) are at a ratio of between 3.68 and 
6.76. 

11. The electrodeposited copper foil of claim 9, which has 
a tensile strength of between 30 and 40 kgf/mm. 

12. The electrodeposited copper foil of claim 9, further 
comprising a smooth Surface and a rough surface opposing to 
the Smooth Surface, and each of the Smooth surface and the 
rough Surface has a roughness of lower than 2 Jum. 

13. The electrodeposited copper foil of claim 9, which has 
a thickness of greater than or equal to 1 Lum. 

k k k k k 

8




