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ELECTRODE ASSEMBLY HAVING STEPPED 
PORTION, AS WELL AS BATTERY CELL, 
BATTERY PACK, AND DEVICE INCLUDING 

THE ELECTRODE ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a continuation of International 
Application No. PCT/KR2013/004620 filed May 27, 2013, 
which claims priority to Korean Patent Application Nos. 
10-2012-0056326, filed on May 25, 2012, 10-2012-0127030, 
filed on Nov. 9, 2012, and 10-2013-0069029 filed on May 27, 
2013, in the Korean Intellectual Property Office, the disclo 
sures of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an electrode assembly, and 

more particularly, to an electrode assembly having a stepped 
portion formed by at least two electrode units having different 
S17S. 

In addition, the present invention relates to a battery cell, a 
battery pack, as well as a device including the electrode 
assembly, and a method of manufacturing a battery including 
the electrode assembly. 

2. Description of the Related Art 
Demand for secondary batteries has markedly increased 

with the development and increasing usage of mobile devices, 
and particularly, lithium secondary batteries are widely used 
as power sources of various electronic products such as 
mobile devices owing to the high energy density, high oper 
ating Voltage, easy-to-store characteristics, and long lifespan 
thereof. 

Generally, lithium secondary batteries are formed by dis 
posing an electrode assembly and an electrolyte in a battery 
case and sealing the battery case. Lithium second batteries 
may be classified into cylinder, prism, and pouch types 
according to the shapes thereof, and lithium ion batteries, 
lithium ion polymer batteries, and lithium polymer batteries 
according to the types of electrolytes. 
Demand for thin prism or pouch type batteries increases as 

the size of mobile devices decreases, and particularly, pouch 
type batteries are noteworthy because pouch type batteries are 
light. 

Electrode assemblies used in battery cases may be classi 
fied as jelly-roll (winding), stacked, and Stacked and folded 
(combination) types according to the structures thereof. 
A jelly-roll type electrode assembly may be formed by 

coating metal foil used as a current collector with electrode 
active materials, pressing the metal foil, cutting the metal foil 
into bands having a predetermined width and length, dividing 
the bands into positive and negative electrodes using a sepa 
rator film, and spirally winding the separating film. A stacked 
type electrode assembly may beformed by Vertically stacking 
a negative electrode, a separator, and a positive electrode. A 
combination type electrode assembly may formed by arrang 
ing a plurality of unit cells each including a stack of negative 
electrode? separator/positive electrode on a sheet of separat 
ing film and stacking the unit cells by folding the separating 
film. 

Since electrode assemblies of the related art are generally 
manufactured by Stacking unit cells or electrodes having the 
same size, it may be difficult to manufacture batteries having 
various designs using such electrode assemblies. Further 
more, if the designs of batteries are changed, processes Such 
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2 
as electrode manufacturing processes, electrode stacking pro 
cesses, or electric connection processes may become compli 
cated or difficult to perform. 

Since recent mobile devices have various shapes, it is nec 
essary to manufacture batteries having various shapes for 
such mobile devices. Therefore, electrode assemblies having 
structures Suitable for manufacturing batteries having various 
shapes or easily changing the shapes of batteries are neces 
sary to follow or satisfy design requirements on recent (mo 
bile) devices. 
An aspect of the present invention provides an electrode 

assembly Suitable for providing various battery designs. 
An aspect of the present invention also provides an elec 

trode assembly having a thin shape and satisfactory electric 
capacity characteristics. 

Aspects of the present invention also provide a battery cell, 
a battery pack, and a device including the electrode assembly. 

SUMMARY OF THE INVENTION 

According to an aspect of the present invention, there is 
provided an electrode assembly including at least one stacked 
and folded type electrode stack in which a plurality of elec 
trode units having electrode tabs are stacked in a state that the 
electrode units are separated by a sheet of separating film, 
wherein the stacked and folded type electrode stack includes 
at least one stepped portion formed of electrode units having 
different areas and stacked on one another with the sheet of 
separating film being disposed therebetween. 

Mutually-facing electrodes of the electrode units having 
different areas may have different polarities. 
The stacked and folded type electrode stack may be a 

Z-folded type electrode stack, and in this case, the stacked and 
folded type electrode stack may include one or two stepped 
portions. 
A larger one of the mutually-facing electrodes of the elec 

trode units having different areas may be a negative electrode. 
Each of the electrode units may include one selected from 

the group consisting of positive electrodes, negative elec 
trodes, and unit cells each having at least one positive elec 
trode and at least one negative electrode that are stacked with 
a separator being disposed therebetween. 

Each of the unit cells has a type selected from the group 
consisting of a jelly-roll type, a stacked type, a laminated and 
stacked type, and a stacked and folded type. 

Unit cells having different areas and Stacked on one 
another with a separator being disposed therebetween may 
include at least one stepped portion. 
The separator may be a sheet of separating film, and the 

separating film may be bent or cut according to the shape of 
the stepped portion. 
The stacked and folded type electrode stack may be a 

electrode stack in which a Z-folded type electrode stack is 
stacked together with a jelly-roll type electrode stack, a lami 
nated and Stacked type electrode stack, a stacked and folded 
type electrode stack, or a combination thereof by using the 
separating film. 
The stacked and folded type electrode stack may be a 

Z-folded type electrode stack, and the electrode assembly 
may further include at least one selected from the group 
consisting of stacked type electrode stacks, jelly-roll type 
electrode stacks, laminated and stacked type electrode stacks, 
stacked and folded type electrode stacks, and combinations 
thereof, and at least one of the stacked type electrode stacks, 
the jelly-roll type electrode stacks, the laminated and stacked 
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type electrode stacks, the stacked and folded type electrode 
stacks, and combinations thereof may include a stepped por 
tion. 

The electrode stack may include at least one electrode unit 
having at least one corner different in shape from the other 5 
corners thereof. 
The electrode stack may include at least one electrode unit 

having at least one curved corner. For example, the electrode 
stack may include two or more electrode units each having at 
least one curved corner, and at least one of the two or more 
electrode units may have a curved corner different in curva 
ture from curved corners of the other electrode units. 

The electrode units may be stacked in the electrode stack in 
a manner Such that areas of the electrode units decrease in a 
stacking direction thereof. The electrode units may be stacked 
in the electrode Stack in a manner Such that corners of the 
electrode units are aligned in a line. At least one of electrode 
units of the electrode stack adjoining each other with the 
separating film being disposed therebetween may be disposed 20 
within a boundary of the other electrode unit. The centers of 
the electrode units of the electrode stack may be aligned with 
each other. 
The electrode units may have the same thickness or differ 

ent thicknesses. 25 
An outermost electrode of the electrode assembly may be a 

single-side-coated electrode having a non-coated side facing 
outward, and the separating film or a separator of the elec 
trode assembly may be exposed. The single-side-coated elec 
trode may be a positive electrode. 30 
An outermost electrode of the electrode assembly may be a 

negative electrode, and the separating film or a separator of 
the electrode assembly may be exposed. 

The electrode units may include electrode tabs correspond 
ing to electrodes, respectively, and the electrode tabs may 35 
have the same size or different sizes. 

According to another aspect of the present invention, there 
is provided a battery cell including: the electrode assembly: 
and a battery case accommodating the electrode assembly, 
and the battery case may be a lithium ion secondary battery 40 
cell or a lithium ion polymer secondary battery cell. The 
battery case may be a pouch type case. The battery case may 
be a stepped or inclined portion corresponding to the shape of 
the electrode assembly. 

According to another aspect of the present invention, there 45 
is provided a device including at least one battery cell as 
described above. A system component of the device may be 
disposed in a remaining space of the battery cell. The device 
may be a cellular phone, a portable computer, a Smartphone, 
a Smartpad, a netbook, an light electronic vehicle (LEV), an 50 
electric vehicle, a hybrid electric vehicle, a plug-in hybrid 
electric Vehicle, or a power storage device. 

According to an aspect of the present invention, electrode 
assemblies having stepped portions can be manufactured 
through a single process by a Z-folding method, and various 55 
battery designs can be provided using the electrode assem 
blies. 

According to another aspect of the present invention, elec 
trode assemblies can be manufactured using simply arranged 
unit cells through simple processes. In addition, electrode 60 
assemblies can be manufactured using unit cells in which 
positive and negative electrodes are assembled or using unit 
electrodes without having to form unit cells. Therefore, 
manufacturing processes can be further simplified. 

According to another aspect of the present invention, elec- 65 
trode assemblies having stepped portions can be used to 
manufacture batteries so that devices using the batteries can 
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have less dead space and high spatial efficiency. In addition, 
the capacities of the batteries can be increased. 

According to another aspect of the present invention, in an 
electrode assembly, different types of electrodes can face 
each other in the interfacial regions between unit cells having 
different sizes. Therefore, an electrochemical reaction can 
occur in the interfacial regions to increase the output power of 
a battery. 

Effects of the present invention are not limited to the above 
mentioned effects. Those of skill in the art to which the 
present invention pertains will easily understand that various 
other effects can be obtained from the present invention 
described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. 1A to 4B are developed views illustrating electrode 
units for forming electrode assemblies having stepped por 
tions according to embodiments of the invention. 

FIGS. 5 to 7 are schematic sectional views illustrating 
stack structures of electrode assemblies having stepped por 
tions according to embodiments of the invention. 

FIGS. 8 to 12 are schematic sectional views illustrating 
stack structures of electrode assemblies having stepped por 
tions according to other embodiments of the invention. 

FIGS. 13 to 15 are schematic views illustrating exemplary 
laminated and Stacked type unit cells used as unit cells 
according to embodiments of the invention. 

FIGS. 16A to 16C are schematic views illustrating exem 
plary electrode assemblies each having a single stepped por 
tion according to embodiments of the invention. 

FIGS. 17A to 17C are schematic sectional views illustrat 
ing electrode assemblies having stepped portions according 
to embodiments of the invention. 

FIGS. 18 to 24 are perspective views illustrating battery 
cells having stepped portions according to embodiments of 
the invention. 

FIGS. 25A and 25B are a plan view and a front view 
illustrating Stacked structure of electrode taps according to an 
embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, embodiments of the invention will be 
described in detail with reference to the accompanying draw 
ings. The drawings are attached hereto to help explain exem 
plary embodiments of the invention, and the present invention 
is not limited to the drawings and embodiments. In the draw 
ings, some elements may be exaggerated, reduced in size, or 
omitted for clarity or conciseness. 

Embodiments of the invention provide electrode assem 
blies having stepped portions. In the embodiments, the elec 
trode assemblies may be formed by a stacked and folded 
method. For example, an electrode assembly may be formed 
by arranging electrode units on a separating film and folding 
the separating film in one direction (a winding type electrode 
assembly), or an electrode assembly may be formed by 
arranging electrode units on a sheet of separating film and 
folding the separating film in the form of a folding screen (a 
ZigZag-folded (Z-folded) type electrode assembly). 
Examples of Z-folded type electrode assemblies are sche 
matically illustrated in FIGS. 1 to 4. Hereinafter, Z-folded 
type electrode assemblies will be described in detail accord 
ing to embodiments of the invention. 

In the embodiments of the invention, each electrode assem 
bly may be formed by combining electrode units having 
different areas. Each of the electrode units may include a unit 
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cell having a negative electrode, a positive electrode, and a 
separator disposed between the negative and positive elec 
trodes. An electrode assembly may be such an electrode unit 
or may be formed by combining such electrode units. In the 
description of the invention, the expression “different areas' 
may be used for the case where mutually-facing electrode 
units have different widths or lengths and thus mutually 
facing electrodes of the electrode units have different areas. 
The area difference of electrode units is not limited to a 

certain degree or range as long as the electrode units can form 
a stepped portion on an electrode assembly. For example, the 
width or length of a relatively small electrode unit may be 
20% to 95% or 30% to 90% of the width or length of a 
relatively large electrode unit. Electrode units having differ 
ent areas may have different widths or lengths, or may have 
different widths and lengths. 

For example, a first electrode stack in which one or more 
electrode units having the same area are stacked may be 
prepared, and a second electrode stack in which one or more 
electrode units having a relatively small area may be disposed 
on top of the first electrode stack so as to form an electrode 
assembly. The numbers of the electrode units stacked in the 
first and second electrode stacks are not limited, and the 
heights of the first and second electrode stacks are not limited. 
In addition, the number of the electrode units of the first 
electrode stack may be equal to or different from the number 
of the electrode units of the second electrode stack, and the 
first and second electrode stacks may have the same height or 
different heights. 

In the embodiments of the invention, the number of stepped 
portions of an electrode assembly is not limited. For example, 
an electrode assembly having two stepped portions may be 
formed by stacking electrode stacks having three different 
areas. In another example, an electrode assembly having a 
single stepped portion may be formed by stacking electrode 
stacks having two different areas. In another example, an 
electrode assembly having three or more stepped portions 
may be formed. In the following description, electrode 
assemblies each having two stepped portions will mainly be 
described as non-limiting examples. 

In addition, electrode units (electrodes) of an electrode 
stack or different electrode stacks may have the same thick 
ness or different thicknesses. For example, electrodes of an 
electrode unit having a relatively small area may be coated 
with a relatively large amount of an active material so as to 
compensate for the reduced amount of battery capacity due to 
the small area of the electrode unit. However, the present 
invention is not limited thereto. For example, an electrode 
unit having a relatively large area may have a relatively large 
or small thickness. That is, the thicknesses of electrode units 
are not limited. For example, those of skill in the art to which 
the present invention pertains may select proper thicknesses 
of electrode units after considering design specifications of 
batteries such as shapes, heights, and capacities determined 
according to the characteristics of devices with which the 
batteries will be used. 

In the embodiments of the invention, materials used to 
form positive electrodes, negative electrodes, and separators 
of the electrode assemblies are not limited to particular mate 
rials. For example, materials generally used in the art to which 
the present invention pertains may be used. 

In the embodiments of the invention, electrode collectors 
of the negative and positive electrodes of the unit cells are 
coated with electrode active materials. Referring to FIG. 5, in 
each electrode unit, electrode collectors 21 and 31 of negative 
and positive electrodes 20 and 30 have the same size. The 
entire Surfaces of the negative and positive electrode collec 
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6 
tors 21 and 31 may be coated with negative and positive 
electrode active materials 21 and 31, or edge regions thereof 
may not be coated with negative and positive electrode active 
materials. If the entire surface of electrode collectors is coated 
with electrode active materials, negative and positive elec 
trodes may have the same size. In this case, however, during 
a battery reaction, lithium may precipitate from a positive 
active material to lower the performance of a battery. There 
fore, in Some cases, the area of a positive electrode coated 
with a positive electrode active material may be smaller than 
the area of a negative electrode coated with a negative elec 
trode active material so as to prevent the precipitation of 
lithium from the positive active material. 

In the embodiments of the invention, negative and positive 
electrodes may be formed of any materials generally used in 
the related art for forming negative and positive electrodes. 
For example, negative electrodes may be fabricated by mak 
ing a negative electrode collector using copper, nickel, alu 
minum, or a combination thereof and coating one or both 
sides of the negative electrode collector with at least one 
negative electrode active material selected from lithium, a 
lithium alloy, carbon, petroleum coke, active carbon, graph 
ite, a silicon compound, a Zinc compound, a titanium com 
pound, and alloys or combinations thereof. However, the 
present invention is not limited thereto. Positive electrodes 
may be fabricated by making a positive electrode collector 
using aluminum, nickel, or an alloy or combination thereof 
and coating one or both sides of the positive electrode collec 
tor with a positive electrode active material such as a lithium 
manganese oxide, a lithium cobalt oxide, a lithium nickel 
oxide, a lithium iron phosphate, or a combination or complex 
oxide thereof. 
At this time, electrode collectors of electrodes may be 

coated with the same amount or different amounts of elec 
trode active materials so that the electrodes can have the same 
thickness or different thicknesses. In addition, both sides of 
an electrode collector may be coated with different amount of 
an active material, or one of both sides of an electrode col 
lector may not be coated with an active material. 

In addition, each of separators may be a multilayer film 
formed of a material having fine pores such as polyethylene, 
polypropylene, or a combination thereof. In another example, 
each of the separators may be a polymer film for a solid or 
gel-type polymer electrolyte. Such as a polyvinylidenefluo 
ride, a polyethylene oxide, a polyacrylonitrile, or a polyvi 
nylidenefluoride-co-hexafluoropropylene film. In the 
embodiments of the invention, sheets of separating film 
formed of the same material used to form separators may be 
used. 

FIGS. 1A to 4B are developed views illustrating examples 
of the above-described electrode stacks formed by arranging 
electrode units on a sheet of separating film and folding the 
separating film in a ZigZag manner (Z-folded type). FIGS. 1A 
to 4B are developed views illustrating exemplary electrode 
stacks that can be used to form electrode assemblies having 
stepped portions, and those of skill in the related art could 
easily modify the exemplary electrode stacks to form various 
electrode assemblies within the scope and spirit of the present 
invention. Although a single sheet of separating film is used in 
the examples shown in FIGS. 1A to 4B, it will be apparent to 
those of skill in the related art that two or more sheets of 
separating film can be used to form an electrode stack. For 
example, an electrode stack (electrode assembly) may be 
formed by arranging two sheets of separating film in parallel, 
disposing electrode units on at least one of the two sheets of 
separating film between the two sheets of separating film, and 
folding the sheets of separating film. 
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In embodiments of the invention, an electrode unit may 
include one selected from the group consisting of negative 
electrodes, positive electrode, and unit cells each having 
negative and positive electrodes that are stacked with a sepa 
rator being disposed therebetween, and an electrode stack 
may be a structure in which at least two such electrode units 
are stacked with a separator or a sheet of separating film being 
disposed therebetween. Alternatively, an electrode stack may 
be one unit cell in which at least two electrodes are stacked or 
may be a combination of at least one unit cell and at least one 
electrode. That is, in embodiments of the invention, the terms 
“unit cell' and “electrode stack” may be interchangeably 
used. In addition, an electrode assembly may be formed of 
one electrode stack, at least two electrode stacks, or a com 
bination of at least one electrode stack and at least one single 
electrode. Therefore, in the following description, an elec 
trode stack may be one of basic structures forming an elec 
trode assembly, or an electrode stack may be an electrode 
assembly. That is, the number of electrode stacks included in 
an electrode assembly is not limited. 

Referring to FIGS. 1A and 1B, negative electrodes 20 and 
positive electrodes 30 may be arranged on a sheet of separat 
ing film 40, and the separating film 40 may be folded in a 
ZigZag manner to form an electrode stack having a stepped 
portion. Referring to FIG. 1A, electrode units each including 
a negative electrodes 20 and a positive electrodes 30 are 
arranged on a side of a sheet of separating film 40 in a manner 
such that the negative and positive electrodes 20 and 30 are 
alternately arranged at regular intervals, and the separating 
film 40 is folded in a Z-folding manner. Referring to FIG. 1B, 
negative electrodes 20 and positive electrodes 30 are arranged 
on both sides of a sheet of separating film 40 to form an 
electrode stack. In detail, the negative electrodes 20 are 
arranged on a side of the separating film 40 at regular inter 
vals, and the positive electrodes 30 are arranged on the other 
side of the separating film 40 at regular intervals. Then, the 
separating film 40 is folded in a Z-folding manner to forman 
electrode stack. 

In addition, as shown in FIGS. 2A to 4B, an electrode stack 
may be formed by a Z-folding method using unit cells 60 in 
which negative electrodes 20 and positive electrodes 30 are 
stacked with separators 50 being disposed therebetween. In 
detail, FIGS. 2A and 2B are developed views for illustrating 
a method of forming an electrode assembly by arranging unit 
cells 60 having different areas on a side of a sheet of separat 
ing film and folding the separating filmina Z-folding manner. 
Each of the unit cells 60 may be a full cell in which a negative 
electrode 20 and a positive electrode 30 are stacked with a 
separator being disposed therebetween, or may be a bi-cell in 
which negative and positive electrodes 20 and 30 are alter 
nately stacked with separators 50 being disposed therebe 
tween. Electrodes having the same polarity are disposed on 
both sides of such a bi-cell. Examples of full cells and bi-cells 
are illustrated in FIGS 3A to 4B. 

FIGS. 3A and 3B are developed views illustrating bi-cells 
(A-type bi-cells and C-type bi-cells) arranged on sheets of 
separating film 40. In each A-type bi-cell, a negative electrode 
20 is disposed between two positive electrodes 30 with sepa 
rators 50 being disposed therebetween. In each C-type bi-cell, 
a positive electrode is disposed between two negative elec 
trodes 20 with separators 50 being disposed therebetween. 
FIG.3A is a developed view for forming an electrode stack by 
arranging electrode units (cells) on a side of a sheet of sepa 
rating film 40 and folding the separating film 40 in a Z-folding 
manner, and FIG. 3B is a developed view for forming an 
electrode stack by arranging electrode units (cells) on both 
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sides of a sheet of separating film 40 and folding the separat 
ing film 40 in a Z-folding manner. 

FIGS. 4A and 4B are developed views illustrating bi-cells 
and full cells arranged on sheets of separating film 40. In 
detail, FIG. 4A is a developed view for forming an electrode 
stack by arranging electrode units (cells) on a side of a sheet 
of separating film 40 and folding the separating film 40 in a 
Z-folding manner, and FIG. 4B is a developed view for form 
ing an electrode stack by arranging electrode units (cells) on 
both sides of a sheet of separating film 40 and folding the 
separating film 40 in a Z-folding manner. 

Referring to the embodiments shown in FIGS. 2A to 4B, 
full cells and bi-cells are arranged on a sheet of separating 
film 40. In addition to this, electrodes may also be arranged as 
electrode units on the separating film 40. Furthermore, vari 
ous unit cells 60 such as a unit cell in which at least two 
negative electrodes 20 and at least two positive electrodes 30 
are stacked with separators 50 being disposed therebetween 
may also be arranged on the separating film 40. That is, 
electrode units may be arranged on the separating film 40 in 
various manners as well as the manners illustrated in FIGS. 
2A to 4B. 

FIGS. 5 to 7 illustrate exemplary stack structures of elec 
trode assemblies 1 formed by arranging electrode units on a 
sheet of separating film 40 and folding the separating film 40 
in a Z-folding manner as explained with reference to FIGS. 
2A to 4B. In detail, FIG. 5 illustrates an electrode assembly 1 
having stepped portions (stepped electrode assembly) formed 
by arranging single electrodes on both sides of a sheet of 
separating film 40 and folding the separating film 40 in a 
Z-folding manner as illustrated in FIG. 1B. FIG. 6 illustrates 
a stepped electrode assembly 1 formed by arranging full cells 
and bi-cells having different areas as electrode units on a side 
ofa sheet of separating film 40 and folding the separating film 
40 in a Z-folding manner as illustrated in FIG. 3A or 4A. FIG. 
7 illustrates a stepped electrode assembly 1 formed by arrang 
ing bi-cells having different areas on a side of a sheet of 
separating film 40 and folding the separating film 40 in a 
Z-folding manner. 

In embodiments of the invention, electrode units having 
different areas may be stacked to form a stepped portion 
therebetween. At this time, electrodes of the electrode units 
facing each other with a separating film being disposed ther 
ebetween may have different polarities. If electrodes having 
the same polarity face each other with a separating film being 
disposed therebetween, a battery reaction may not occur 
between the mutually-facing electrodes. However, electrodes 
having different polarities face each other, a battery reaction 
may occur between the mutually-facing electrodes so that the 
reaction area and capacity of a battery can be increased with 
out increasing the size thereof. 

Specifically, when electrode units having different areas 
are stacked, a larger one of mutually-facing electrodes of the 
electrode units may be a negative electrode. In detail, if elec 
trode units of an electrode assembly having different areas 
face each other with a separating film being disposed ther 
ebetween, a larger one of mutually-facing electrodes of the 
electrode units is partially exposed to the outside in a state that 
the larger electrode is covered with the separating film. In this 
case, the larger electrode may be a negative electrode. Since 
positive electrodes are coated with a positive electrode active 
material including lithium, if a positive electrode is exposed, 
lithium may precipitate from the positive electrode to 
decrease the lifespan or stability of a battery. 
Due to the same reason, as shown in FIGS. 1, 3, and 4, 

electrode units may be arranged on a separating film in a 
manner Such that a negative electrode 20 can be disposed on 
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at least one side of an electrode assembly 1. Referring to 
FIGS. 5 to 7, a negative electrode 20 is disposed on a side of 
an electrode assembly 1, or negative electrodes 20 are dis 
posed on both sides of an electrode assembly 1. 

In some embodiments of the invention, as shown in FIG. 5, 
a positive electrode 30 may be disposed on a side of an 
electrode assembly 1. In this case, however, the positive elec 
trode 30 may be a single-side-coated positive electrode 33 
having an outer side not coated with a positive electrode 
active material 32. Referring to FIG. 5, a positive electrode 30 
is disposed on the bottom side of the electrode assembly 1, 
and the bottom side of the positive electrode 30 is not coated 
with a positive electrode active material. The outermost elec 
trodes of the electrode assembly 1 may be covered with 
separators or a sheet of separating film to prevent the outer 
most electrodes from being directly exposed to the outside. 

In embodiments of the invention, unit cells or electrode 
units are not limited to particular structures or types. For 
example, unit cells in which negative and positive electrodes 
are alternately stacked with separators being disposed ther 
ebetween may be used to form a stacked type electrode stack. 

According to other embodiments of the invention, in addi 
tion to the above-mentioned methods, laminations each 
including at least one positive electrode and at least one 
separator may be formed as unit cells, and the unit cells may 
be stacked to forman electrode stack (this method will now be 
referred to as a laminated and stacked type oralamination and 
stacking method). That is, in embodiments of the invention, 
electrode stacks or electrode assemblies may be manufac 
tured by the above-mentioned methods or the lamination and 
stacking method. 

In the case that an electrode stack is formed by the lami 
nation and stacking method, the structure of each unit cell of 
the electrode stack is not limited to a particular structure as 
long as each unit cell includes at least one positive electrode, 
at least one negative electrical, and at least one separator. 

However, for a simple and economical manufacturing pro 
cess, each unit cell of an electrode stack formed by the lami 
nation and stacking method may have a basic structure of 
negative electrode? separator/positive electrode? separator or 
separator/negative electrode? separator/positive electrode. In 
Some embodiments, each unit cell may include one or more 
basic structures. 

Furthermore, an electrode stack formed by the lamination 
and Stacking method may only include electrode units having 
the above-mentioned basic structure or may include electrode 
units having the above-mentioned basic structure and other 
electrode units having a different structure(s). 

FIGS. 13 to 15 illustrate various examples of electrode 
stacks formed by a lamination and stacking method. 

FIG. 13 illustrates an electrode stack including electrode 
units 65 formed by a lamination and stacking method. Each of 
the electrode units 65 has a basic structure of separator 
50/negative electrode 20/separator 50/positive electrode 30. 
Instead of the basic structure of separator/negative electrode/ 
separator/positive electrode illustrated in FIG. 13, each of the 
electrode units 65 may have a basic structure of separator/ 
positive electrode? separator/negative electrode (the positions 
of negative and positive electrodes are changed). If the basic 
structure of an electrode unit is a separator/negative elec 
trode/separator/positive electrode structure as illustrated in 
FIG. 13, the outermost (uppermost) positive electrode of the 
electrode stack formed of such electrode units may be not 
covered with a separator but may be exposed to the outside. In 
this case, the outermost positive electrode may be a single 
side-coated positive electrode whose exposed side is not 
coated with an active material So as to optimize the capacity 
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of a battery or the design of electrode units. Although each of 
the electrode units 65 illustrated in FIG. 13 has the same basic 
structure, the present invention is not limited thereto. For 
example, electrode units each having two or more identical or 
different basic structures may be stacked to form an electrode 
stack. 

FIG. 14 illustrates an electrode stack formed by stacking 
electrode units 66 having a basic structure of separator 
50/negative electrode 20/separator 50/positive electrode 20 
and an electrode unit having a basic structure of separator 
50/negative electrode 20/separator 50. In FIG. 14, since the 
outermost (uppermost) electrode unit has a basic structure of 
separator 50/negative electrode 20/separator 50, a positive 
electrode may not be exposed, and the capacity of a battery 
may be increased. Similarly, in the case of an electrode stack 
having an exposed uppermost negative electrode, an elec 
trode unit having a basic structure of separator/positive elec 
trode? separator may be disposed on the exposed uppermost 
negative electrode to maximally use the capacity of the upper 
most negative electrode. 

FIG. 15 illustrates an electrode stack formed by stacking 
electrode units 68 having a basic structure of negative elec 
trode 20/separator 50/positive electrode 30/separator 50 and 
an electrode unit 67 having a basic structure of negative 
electrode 20/separator 50/positive electrode 30/separator 
50/negative electrode 20. In FIG. 15, since the outermost 
(uppermost) electrode unit has a basic structure of negative 
electrode 20/separator 50/positive electrode 30/separator 
50/negative electrode 20, a positive electrode may not be 
exposed, and the capacity of a battery may be increased. 
As illustrated in FIGS. 14 and 15, the electrode stacks 

formed by a lamination and stacking method include elec 
trode units having the above-described basic structures. In 
addition to the electrode units, the electrode stacks may fur 
ther include a single electrode, a single separator, or unit cells 
having different arrangements and structures. For example, 
after stacking electrode units having the above-described 
basic structures, a single electrode, a single-side-coated elec 
trode, a separator, or a unit cell having a different arrangement 
and structure may be disposed on an outermost side or both 
the outermost sides of the stacked electrode units so as to 
cover an exposed positive electrode or increase the capacity 
of a battery. In the electrode stacks illustrated in FIGS. 14 and 
15, the uppermost electrode units have structures different 
from those of the other electrode units. However, the present 
invention is not limited thereto. For example, the lowermost 
electrode unit of an electrode stack may have a structure 
different from the structure of the other electrode units of the 
electrode stack, or the uppermost and lowermost electrode 
units of an electrode stack may have a structure different from 
the structure of the other electrodeunits of the electrode stack. 

In some embodiments of the invention, an electrode stack 
may be a stacked and folded type electrode stack formed as 
follows: negative and positive electrodes are arranged on a 
sheet of separating film or electrode stacks each including at 
least one negative electrode, at least one positive electrode, 
and a separator disposed between the negative and positive 
electrodes are arranged on a sheet of separating film; and the 
separating film is folded. 
The stacked and folded type electrode stack may be a 

winding type electrode stack formed by folding the separat 
ing film in one direction or may be a Z-folded type electrode 
stack formed by folding the separating film in a ZigZag man 
ner (Z-folding manner). The winding direction of the winding 
type electrode stack may be changed from clockwise to coun 
terclockwise or from counterclockwise to clockwise. For 
example, the winding direction of a winding type unit cell 71 
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may be changed like the winding direction of jelly-roll type 
unit cells 73 shown in FIG. 11. In another example, the 
winding direction of a winding type unit cell may be changed 
like the winding direction of jelly-roll type unit cells 73 
shown in FIG. 12. 

In some embodiments of the invention, an electrode stack 
may be a jelly-roll type electrode stack formed by rolling up 
at least one rectangular negative electrode sheet, a sheet of 
separating film, and at least one rectangular positive electrode 
sheet in a spiral form. In some embodiments of the invention, 
an electrode assembly having a stepped portion may be manu 
factured by forming a Z-folded type electrode stack and con 
tinuously forming a jelly-roll type electrode stack or a stacked 
and folded type electrode stack by using a single sheet of 
separating film. 

In embodiments of the invention, an electrode assembly 
may be a Z-folded type electrode assembly formed by com 
bining electrode stacks of different types or electrode stacks 
of the same type. In addition, other electrode units such as 
single electrodes may be stacked together with Such electrode 
stacks to form an electrode assembly. 

For example, according to an embodiment, a Z-folded type 
electrode assembly may beformed as follows: one or more of 
stacked type electrode Stacks, laminated and stacked type 
electrode stacks, stacked and folded type electrode stacks, 
and jelly-roll type electrode stacks are arranged as unit cells 
on a side or both sides of a sheet of separating film; and the 
separating film is folded in a Z-folding manner. At this time, 
unit cells facing each other with a separator being disposed 
therebetween may have different areas to form a stepped 
portion. 
An exemplary electrode assembly including such electrode 

stacks as unit cells (electrode units) is illustrated in FIG. 8. 
Referring to FIG. 8, a stepped electrode assembly 1 includes: 
a jelly-roll type unit cell 73 as a large area unit cell; a stacked 
type electrode stack 74 as a intermediate area unit cell; and a 
stacked and folded type (Z-folded type) electrode stack 76 
and single electrodes 10 as a small area unit cell. The unit cells 
are stacked using a Z-folding method using a sheet of sepa 
rating film 40. However, an electrode assembly having a 
structure different from the structure shown in FIG.8 may be 
formed. 

In some embodiments of the invention, Some or all elec 
trode units of an electrode assembly may be wound using a 
sheet of separating film. Although not shown in FIG. 8, an 
electrode stack 70 used as a unit cell may have a stepped 
portion. 

In some embodiments of the invention, an electrode assem 
bly may include a Z-folded type electrode unit, a winding 
type electrode unit, and a jelly-roll type electrode unit that are 
formed using a single sheet of separating film. An example of 
the electrode assembly is illustrated in FIG. 9. Referring to 
FIG.9, a stepped electrode assembly 1 includes: a stacked and 
folded type (winding type) electrode stack 72 as a large area 
electrode unit; a stacked and folded type (Z-folded type) 71 
electrode stack as a intermediate area electrode unit; and a 
jelly-roll type electrode stack 73 as a small area electrode unit 
that are formed using a single sheet of separating film 40. The 
stepped electrode assembly 1 of FIG. 9 is formed using a 
shingle sheet of separating film 40. Unlike that, the electrode 
assembly 1 may be formed using sheets of separating film 40 
connected in series. 

In addition, referring to FIG.9, a single electrode 10 (nega 
tive electrode 20) whose outer side is covered with a separator 
50 is disposed on the topside of the electrode assembly 1. 
Since a positive electrode 30 of the jelly-roll type electrode 
unit (unit cell) 60 covered with the separating film 40 is 
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located on the topside of the electrode assembly 1, the single 
electrode 10 (negative electrode 20) is additionally disposed 
on the topside of the electrode assembly 1 so that the upper 
most electrode be a negative electrode. In addition, a single 
side-coated positive electrode 33 having a non-coated side on 
a bottom side thereof is disposed on the bottom side of the 
electrode assembly 1 of FIG.9. 

In embodiments of the invention, an electrode assembly 
may include another type of electrode stack as an electrode 
unit as well as a Z-folded type electrode stack. For example, 
an electrode assembly may include a stacked type electrode 
stack, a jelly-roll type electrode stack, or a stacked and folded 
type electrode stack, as well as a Z-folded type electrode 
stack. At this time, the electrode assembly may include at 
least one type of electrode stack. For example, the electrode 
assembly may include at least two electrode stacks of the 
same type. At least one of the above-listed electrode stacks 
may include a stepped portion, or a stepped portion may be 
formed by combination of the electrode stacks. In addition, 
the electrode assembly may further include a single electrode. 
If necessary, the electrode units or the single electrode of the 
electrode assembly may be stacked with a separator being 
disposed therebetween. 

FIG. 10 illustrates an example of the above-described elec 
trode assembly. Referring to FIG. 10, an electrode assembly 
1 includes: a single electrode 10 as a large area electrode unit; 
a Z-folded type electrode stack having a stepped portion 
formed by a large area electrode unit and a intermediate area 
electrode unit; and a combination of a single electrode 10 and 
a jelly-roll type electrode stack 73 as a intermediate area 
electrode unit; and a Z-folded type unit cell 71 as a small area 
electrode unit. 

FIGS. 11 and 12 illustrate exemplary electrode assemblies 
having stepped portions formed by a plurality of electrode 
stacks. The electrode assemblies illustrated in FIGS. 11 and 
12 have the same structure except for the winding directions 
ofjelly-roll type electrode stacks 73. Referring to FIG. 11, a 
intermediate area jelly-roll type electrode stack 73 and a large 
areajelly-roll type electrode stack 73 are formed by rolling up 
the same sheet of separating film in clockwise and counter 
clockwise directions, respectively, and the jelly-roll type 
electrode stacks (unit cells) 73 are stacked. Referring to FIGS. 
11 and 12, each of electrode assemblies 1 include: a Z-folded 
type electrode stack 71 having a stepped portion between 
large and intermediate areas; jelly-roll type unit cells (elec 
trode stacks) 63 having a stepped portion between interme 
diate and Small areas; and a single electrode 10 as a small area 
electrode unit. The jelly-roll type unit cells shown in FIGS. 11 
and 12 can be replaced with stacked and folded type (winding 
type) unit cells wounded (rolled) in the same manner. 

In the above description, electrode assemblies each having 
two stepped portions are described with reference to the 
accompanying drawings. However, an electrode assembly 
having a stepped portion may be formed by stacking two 
electrode stacks. Examples thereof are illustrated in FIGS. 
16A to 16C. 

In embodiments of the invention, electrode assemblies 
may have various stack structures. FIGS. 16A to 16C are 
schematic cross-sectional views illustrating stack structures 
of electrode assemblies. As illustrated in FIGS. 17A to 17C, 
the sizes of electrode units stacked in an electrode assembly 
may decrease upwardly (FIG. 17A) or downwardly (FIG. 
17B). In addition, the sizes of electrode units may increase 
and then decrease in a stacking direction (FIG. 17C) or may 
decrease and then increase in a stacking direction. In this case, 
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the electrode units may be symmetrically stacked. In other 
embodiments of the invention, the sizes of stacked electrode 
units may vary randomly. 

In addition, as illustrated in FIGS. 18 to 22, corners of 
electrode units may be aligned in a line. At this time, the 
electrode units may have different areas but the same shape as 
shown in FIGS. 18 and 18, or may have different areas and 
shapes as shown in FIGS. 20 to 22. 

For example, at least one of electrode units may have a 
curved corner as illustrated in FIGS. 20 and 21. In another 
example, at least one of electrode units may have at least two 
curved corners. Corners of electrode units may have various 
shapes, and this is the same in the following description. 
As shown in FIG. 20, corners of electrode units may have 

different degrees of curvature, and as shown in FIG. 21, 
corners of electrode units may have different shapes. In addi 
tion, as shown in FIG.22, a side and two neighboring corners 
of an electrode unit may form an arc. 

Furthermore, electrode units may be stacked in a manner 
such that a relatively small electrode unit is within the bound 
ary of a relatively large electrode unit. At this time, the elec 
trode units may be stacked in a random manner. FIG. 23 
illustrates electrode units stacked with centers thereof being 
aligned with each other. 

In addition, as illustrated in FIG. 24, an electrode assembly 
1 having stepped portions in the width direction thereof may 
be formed by Stacking unit cells having the same length but 
different widths. In this case, the stepped portions may be 
formed on a side or both sides in the width direction of the 
electrode assembly 1. In another embodiment illustrated in 
FIG. 25, an electrode assembly 1 may have stepped portions 
in the length direction thereof. 

In addition to structures shown in the drawings, corners of 
electrode units may have various other shapes. As described 
above, electrode units may be stacked in a manner Such that a 
relatively small unit cell is within the boundary of a relatively 
large unit cell. In other embodiments, however, electrode 
units may be stacked in a manner Such that two neighboring 
unit cells are partially in contact with each other to form, for 
example, a cross (+) shape. 

According to embodiments of the invention, electrode 
assemblies 1 having various stack structures, electrode unit 
shapes, and corner shapes can be provided to form batteries 
having various designs and to improve efficiency in space 
utilization. 

In embodiments of the invention, electrode units of elec 
trode assemblies include negative electrode tabs and/or posi 
tive electrode tabs. If an electrode unit is a unit cell, the 
electrode unit may have both negative and positive electrode 
tabs, and if an electrode unit is an electrode, the electrode unit 
may have an electrode tab. After the unit cells are inserted in 
a battery case, the electrode tabs of the same polarity are 
electrically connected to each other. 
The negative and positive electrode tabs may be attached to 

various positions. For example, the negative and positive 
electrode tabs may be attached to the same sides of electrode 
units and Superimposed on one another according to polari 
ties thereof. For example, as shown in FIGS. 18 to 25, elec 
trode tabs 25 and 35 may protrude from a side of each of 
electrode assemblies 1. In another example, electrode tabs 25 
and 35 may protrude from both lateral sides of an electrode 
assembly 1 as shown in FIG. 24. 

In both the examples, electrode tabs of the same polarity 
may be Superimposed on one another so that the electrode 
tabs of the same polarity can easily be electrically connected 
after being inserted in a battery case. 
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If electrode tabs 25 and 35 are formed on stepped sides of 

an electrode assembly 1 as shown in FIG. 22 or 24, electrode 
tabs 25 and 35 protruding from a relatively small electrode 
unit may make contact with an electrode of a relatively large 
electrode unit, to deteriorate the stability of a battery. To 
prevent this, the electrode tabs 25 and 35 may be coated with 
an insulation resin or insulation tape. 
The shapes and sizes of the electrode tabs are not limited. 

For example, the electrode tabs may have the same width and 
length, or different widths and/or lengths. In this case, the 
electrode tabs may easily be Superimposed on one another by 
placing a relatively small electrode tab on a relatively large 
electrode tab. For example, if the electrode tabs have different 
sizes, electrode tabs having the same polarity may be stacked 
on one another as shown in FIG. 22. 

In the case that some or all of electrode units are folded 
using at least one sheet of separating film to forman electrode 
assembly, the separating film may have an inclined portion 
between an upper edge of a relatively large electrode unit and 
an upper edge of a relatively small unit cell. Particularly, 
when a separating film is used to form a stacked and folded 
type (winding type) electrode assembly having a stepped 
portion or used to wrap an electrode assembly having a 
stepped portion, the separating film may have an inclined 
portion. 

In this case, an electrode case used to accommodate an 
electrode assembly may have an inclined portion correspond 
ing to the inclined portion of the separating film. However, 
this may increase the size of the electrode case. To prevent 
this, the separating film may be shaped according to the shape 
of an electrode assembly for increasing the spatial efficiency 
of a battery. For example, if a portion of a separating film is 
spaced apart from an electrode assembly, the portion of the 
separating film may be stretched by heating or pressing 
according to the shape of the electrode assembly. That is, the 
separating film may be bent or curved at a stepped portion of 
the electrode assembly. Alternatively, the separating film may 
be shaped according to the shape of the electrode assembly by 
cutting the separating film along a stepped portion of the 
electrode assembly. 

Next, battery cells will be described according to embodi 
ments of the invention. FIG. 23 illustrates an exe' battery cell 
100 according to an embodiment of the invention. Referring 
to FIG. 23, the battery cell 100 includes a battery case 120 and 
an electrode assembly 1 disposed in the battery case 120. The 
battery case 120 may be a pouch type case. 
The pouch type case may be formed of a laminate sheet 

including an outer resin layer, a blocking metal layer for 
preventing permeation of foreign substances, and an inner 
sealing resin layer. However, the pouch type case is not lim 
ited thereto. 

Electrode leads for connecting electrode terminals (tabs) of 
electrode units of the electrode assembly may be exposed on 
the outer surface of the battery case, and insulation films (not 
shown) may be attached to the top and bottom sides of the 
electrode leads to protect the electrode leads. 

In addition, the battery case may have a shape correspond 
ing to the shape of the electrode assembly. For example, the 
battery case may be deformable into a desired shape. The 
shape and size of the battery case may not be completely 
equal to the shape and size of the electrode assembly so as to 
prevent a short circuit caused by slippage of the electrode 
assembly in the battery case. However, the shape and size of 
the battery case are not limited. That is, the shape and size of 
the battery case may be varied according to, for example, 
application conditions. 
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For example, the battery case may have a stepped shape 
according to the stepped shape of the electrode assembly as 
shown in FIG. 23. In addition, the battery case may have 
inclined surfaces (not shown) at positions facing stepped 
portions of the electrode assembly. For example, the battery 
case may have inclined surfaces extending from upper edges 
and corners of the stepped portions of the electrode assembly. 
The inclined surfaces of the battery case may include curved 
portions, and the slopes of the inclined Surfaces may be 2 or 
greater. 
The battery cell may be a lithium ion battery cell or lithium 

ion polymer battery cell. However, the battery cell is not 
limited thereto. 
The battery cell may be used individually, or two or more 

Such battery cells may be included in a battery pack. Accord 
ing to embodiments of the invention, Such a battery cell 
and/or a battery pack may be used in various devices such as 
cellular phones, portable computers, Smartphones, Smart 
pads, net books, light electronic vehicles (LEVs), electric 
vehicles, hybrid electric vehicles, plug-in hybrid electric 
vehicles, and general power storage devices. Structures and 
construction methods of such devices are well known in the 
art to which the present invention pertains, and thus, descrip 
tions thereof will be omitted. 
When the battery cell or battery pack is placed in such a 

device, a system component of the device may be disposed in 
a space remaining owing to the structure of the battery cell or 
battery pack. According to the embodiments of the invention, 
the battery cell or battery pack includes an stepped electrode 
assembly or stepped electrode assemblies having different 
sizes, and a battery case or battery cases of the battery cell or 
the battery pack are shaped according to the shape of the 
electrode assembly or electrode assemblies. Therefore, the 
space of a device using the battery cell or battery pack can be 
saved as compared with the case that the device uses a pris 
matic or elliptical battery cellor battery pack of the related art. 
A system component of the device may be disposed in the 

saved space. In this case, the system component and the 
battery cell or battery pack may flexibly be disposed in the 
device, and thus the space of the device can be efficiently 
used. Furthermore, the thickness or volume of the device can 
be reduced to make the device slim. 

The invention claimed is: 
1. An electrode assembly comprising a plurality of elec 

trode stacks including at least one stacked and folded type 
electrode stack in which a plurality of electrode units are 
stacked in a stacking direction Such that the electrode units are 
separated by a sheet of separating film, 

wherein the stacked and folded type electrode stack com 
prises at least one stepped portion formed within the 
stacked and folded type electrode stack by the electrode 
units having different areas transverse to the stacking 
direction, the electrode units being stacked on one 
another with the sheet of separating film being disposed 
therebetween, 

wherein each of the electrode units comprises one selected 
from the group consisting of positive electrodes, nega 
tive electrodes, and unit cells, each unit cell having at 
least one positive electrode and at least one negative 
electrode that are stacked with a separator disposed ther 
ebetween, 

wherein the electrode assembly includes a Z-folded type 
electrode stack stacked together with a second electrode 
stack by using the separating film, the second electrode 
stack having a type selected from the group consisting of 
a jelly-roll type electrode stack, a stacked and folded 
type electrode stack, or a combination thereof, and 
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wherein the electrode assembly comprises a second 

stepped portion formed between one of the plurality of 
electrode stacks and an adjacent second electrode unit. 

2. The electrode assembly of claim 1, wherein the stacked 
and folded type electrode stack is a Z-folded type electrode 
stack. 

3. The electrode assembly of claim 1, wherein the stacked 
and folded type electrode stack comprises one or two stepped 
portions. 

4. The electrode assembly of claim 1, wherein mutually 
facing electrodes of the electrode units having different areas 
have different polarities. 

5. The electrode assembly of claim 1, wherein a larger one 
of mutually-facing electrodes of the electrode units having 
different areas is a negative electrode. 

6. The electrode assembly of claim 1, wherein each of the 
unit cells has a type selected from the group consisting of a 
jelly-roll type, a stacked type, a laminated and stacked type, 
and a stacked and folded type. 

7. The electrode assembly of claim 6, wherein unit cells 
having different areas and Stacked on one another with a 
separator being disposed therebetween comprises at least one 
stepped portion. 

8. The electrode assembly of claim 1, wherein the stacked 
and folded type electrode stack is a Z-folded type electrode 
stack, the electrode assembly further comprises at least one 
selected from the group consisting of stacked type electrode 
stacks, jelly-roll type electrode stacks, stacked and folded 
type electrode stacks, and combinations thereof. 

9. The electrode assembly of claim 8, wherein at least one 
of the stacked type electrode stacks, the jelly-roll type elec 
trode stacks, the stacked and folded type electrode stacks, and 
combinations thereof comprise a stepped portion. 

10. The electrode assembly of claim 1, wherein the elec 
trode stack comprises at least one electrode unit having at 
least one corner different in shape from the other corners 
thereof. 

11. The electrode assembly of claim 1, wherein the elec 
trode stack comprises at least one electrode unit having at 
least one curved corner. 

12. The electrode assembly of claim 11, wherein the elec 
trode stack comprises two or more electrode units each hav 
ing at least one curved corner, and at least one of the curved 
corners of the electrode units has a different curvature than the 
curved corners of the other electrode units. 

13. The electrode assembly of claim 1, wherein the elec 
trode units are stacked in the electrode stack in a manner Such 
that areas of the electrode units decrease in the stacking 
direction thereof. 

14. The electrode assembly of claim 1, wherein the elec 
trode units are stacked in the electrode stack in a manner Such 
that corners of the electrode units are aligned in a line. 

15. The electrode assembly of claim 1, wherein at least one 
of electrode units of the electrode stack adjoining each other 
with the separating film being disposed therebetween is dis 
posed within a boundary of the other electrode unit. 

16. The electrode assembly of claim 1, wherein centers of 
the electrode units of the electrode stack are aligned with each 
other. 

17. The electrode assembly of claim 1, wherein the elec 
trode units have the same thickness or different thicknesses. 

18. The electrode assembly of claim 1, wherein an outer 
most electrode of the electrode assembly is a single-side 
coated electrode having a non-coated side facing outward, 
and the separating film or a separator of the electrode assem 
bly is exposed. 
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19. The electrode assembly of claim 18, wherein the single 
side-coated electrode is a positive electrode. 

20. The electrode assembly of claim 1, wherein an outer 
most electrode of the electrode assembly is a negative elec 
trode, and the separating film or a separator of the electrode 
assembly is exposed. 

21. The electrode assembly of claim 1, wherein the elec 
trode units comprises electrode tabs corresponding to elec 
trodes, respectively, and the electrode tabs have the same size 
or different sizes. 

22. The electrode assembly of claim 1, wherein the elec 
trode tabs are attached to a side or opposing sides of each of 
the electrode units. 

23. A battery cell comprising: 
the electrode assembly of any one of claim 1; and 
a battery case accommodating the electrode assembly. 
24. The battery cell of claim 23, wherein the battery case is 

a pouch type case. 
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25. The battery cell of claim 24, wherein the battery case 

has a stepped or inclined portion corresponding to a shape of 
the electrode assembly. 

26. The battery cell of claim 23, wherein the battery cell is 
a lithium ion secondary battery cell or a lithium ion polymer 
secondary battery cell. 

27. A device comprising at least one battery cell as claimed 
in claim 23. 

28. The device of claim 27, wherein a system component of 
the device is disposed in a remaining space of the battery cell. 

29. The device of claim 27, wherein the device is a cellular 
phone, a portable computer, a Smartphone, a Smartpad, a net 
book, an LEV (light electronic vehicle), an electric vehicle, a 
hybrid electric vehicle, a plug-in hybrid electric vehicle, or a 
power storage device. 
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