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Wafer level packages and methods of fabricating the same 
are provided. In one embodiment, one of the methods 
comprises forming semiconductor chips having a connec 
tion pad on a Wafer, patterning a bottom surface of the Wafer 
to form a trench under the connection pad, patterning a 
bottom surface of the trench to form a via hole exposing the 
bottom surface of the connection pad, and forming a con 
necting device connected to the connection pad through the 
via hole. The invention provides a Wafer level package 
having reduced thickness, loWer fabrication costs, and 
increased reliability compared to conventional packages. 
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WAFER LEVEL PACKAGE AND METHOD 
OF FABRICATING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This U.S. non-provisional patent application 
claims priority under 35 U.S.C. § 119 to Korean Patent 
Application No. 2006-45802, ?led on May 22, 2006, the 
entire contents of Which are hereby incorporated by refer 
ence. 

BACKGROUND 

[0002] 1. Technical Field 
[0003] The present invention relates to a semiconductor 
package and a method of fabricating the same. More spe 
ci?cally, the present invention is directed to a Wafer level 
package and a method of fabricating the same. 
[0004] 2. Background of the Related Art 
[0005] Generally, semiconductor manufacturing can be 
divided into tWo kinds of processes. The tWo kinds of 
processes are a front-end process to manufacture IC chips on 
a Wafer by means of processes such as photolithography/ 
deposition/etch, and a back-end process involving assem 
bling and packaging each of the IC chips. Four signi?cant 
functions of the packaging process are as folloWs: 
[0006] 1. Protection of the IC chips from the environment 
and handling damage. 
[0007] 2. Completing interconnections to carry electrical 
signals into and out of the IC chip. 
[0008] 3. Providing physical support for the IC chip. 
[0009] 4. Heat dissipation. 
[0010] In addition to the above explained functions, as 
semiconductor devices continue to be scaled doWn and as 
portable electronic devices are becoming popular, several 
additional functions, such as the enhancement of electrical 
performance and reductions in cost, Weight and thickness, 
are being required from the packaging process. Recently in 
order to satisfy this technological demand, methods of using 
an interconnection structure Which penetrates semiconduc 
tor chips to electrically connect the semiconductor chips 
have been proposed. 
[0011] FIG. 1 is a cross-sectional vieW of a conventional 
stack-type package. 
[0012] Referring to FIG. 1, a plurality of package units 60 
are stacked sequentially on an interconnection substrate 20 
having a connection terminal 22 and a bump 24 coupled to 
the connection terminal 22. Each of the package units 60 
includes a semiconductor chip 10 having input/output pads 
12 and an interconnection structure penetrating the semi 
conductor chip 10 to be connected to the input/output pads 
12. 
[0013] More speci?cally, the interconnection structure 
includes a bottom conductive pattern 30 Which is connected 
to the input/output pad 12 and covers an inside Wall of a via 
hole 11 penetrating the semiconductor chip 10, a plug 
pattern 40 ?lling the via hole 11 having the bottom conduc 
tive pattern 30, and an under-bump metalliZation (UBM) 
pattern 50 disposed on the plug pattern 40. Here, the plug 
pattern 40 may be divided into a plug part 44 ?lling the via 
hole 11, a connecting part 46 Which is disposed on the plug 
part 44 to be extended to a top surface of the input/output 
pad 12, and a protruding part 42 Which is disposed under the 
plug part 44 to protrude from a bottom surface of the 
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semiconductor chip 10. The protruding part 42 and the plug 
part 44 may be formed by the same process or by separate 
fabricating processes. 
[0014] According to the above explained conventional art, 
the package units 60 and the interconnection substrate 20 are 
electrically connected through the interconnection structure. 
More speci?cally, the protruding part 42 of one package unit 
is electrically connected to the UBM pattern 50 of another 
package unit or the connection terminal 22 of the intercon 
nection substrate 20. Since the conventional Wire bonding 
process can be minimiZed or eliminated by the afore 
mentioned connecting method, this package technology 
using the plug structure is especially desirable in application 
?elds in Which a high performance and a small form-factor 
are required. 

[0015] HoWever, according to conventional art, in order to 
construct the via hole 11 and an interconnection structure 
penetrating the via hole 11, a complicated fabricating pro 
cess is required Which may increase the fabricating costs and 
increase the number of defective products. In addition, in 
order to secure stability of the electrical connections, a 
solder bump may be formed at a bottom surface of the 
package units 60. (For example, the protruding part 42 may 
be substituted With a solder bump). HoWever, contrary to the 
technical trend toWard a small thickness in the packaging art, 
this method results in an increase of the space h1 betWeen 
the package units 60 and an increase of the space h2 betWeen 
the package unit 60 and the interconnection substrate 20. 
Also, in the conventional packaging scheme, a break of the 
protruding part 42 may often occur because a mechanical 
force may be focused on the protruding part 42 during the 
process for adhering semiconductor chips. 
[0016] The present invention addresses these and other 
disadvantages of the conventional art. 

SUMMARY 

[0017] Exemplary embodiments of the present invention 
are directed to a Wafer level package and method of fabri 
cating the same. In an exemplary embodiment, the method 
may include fabricating a Wafer level package comprising: 
forming semiconductor chips having a connection pad on a 
Wafer; patterning a bottom surface of the Wafer to form a 
trench under the connection pad; patterning a bottom surface 
of the trench to form a via hole exposing a bottom surface 
of the connection pad; and forming a connecting device 
connected to the connection pad through the via hole. 

[0018] In another exemplary embodiment, the device may 
include a Wafer level package having semiconductor chips 
stacked on an interconnection substrate, Wherein the Wafer 
level package comprises: the semiconductor chip compris 
ing a central region for an internal circuit and a connection 
region disposed around the central region; a redistribution 
structure connected to the internal circuit on the semicon 
ductor chip, the redistribution structure comprising a con 
nection pad formed on the connection region; and a con 
necting device in the connection region, the connecting 
device penetrating through the semiconductor chip to be 
connected to the connection pad, Wherein the thickness of 
the connection region is smaller than that of the central 
region. 
[0019] Embodiments of the present invention provide a 
Wafer level package With reduced fabrication costs, loWer 
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overall package thickness, and improved reliability as com 
pared to the conventional art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a cross-sectional vieW of a conventional 
stack-type package. 
[0021] FIG. 2A and FIG. 2B are process How charts to 
describe a method of fabricating a Wafer level package 
according to exemplary embodiments of the present inven 
tion. 
[0022] FIGS. 3A to 7A, FIG. 8 and FIG. 9 are cross 
sectional vieWs illustrating a method of fabricating a Wafer 
level package according to an embodiment of the present 
invention. 
[0023] FIGS. 3B to 7B are perspective vieWs illustrating a 
method of fabricating a Wafer level package according to an 
embodiment of the present invention. 
[0024] FIG. 10 is a perspective vieW illustrating a Wafer 
level package according to embodiments of the present 
invention. 

DETAILED DESCRIPTION 

[0025] The present invention Will noW be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention, hoWever, may be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein. Rather, these embodiments 
are provided so that this disclosure Will be thorough and 
complete, and Will fully convey the scope of the invention 
to those skilled in the art. In the draWings, the thicknesses of 
layers and regions are exaggerated for clarity. It Will also be 
understood that When a layer is referred to as being “on” 
another layer or substrate, it can be directly on the other 
layer or substrate, or intervening layers may also be present. 
Like reference numbers refer to like elements throughout. 
[0026] FIG. 2A is a process How chart of a method of 
fabricating a Wafer level package according to exemplary 
embodiments of the present invention. FIGS. 3A to 7A, FIG. 
8 and FIG. 9 are cross-sectional vieWs of a method of 
fabricating a Wafer level package according to some 
embodiments. Also, FIGS. 3B to 7B are perspective vieWs 
of a method of fabricating a Wafer level package according 
to some embodiments. 

[0027] Referring to FIG. 2A, FIG. 3A and FIG. 3B, 
semiconductor chips are formed on a Wafer 100 (S10). The 
Wafer 100 includes chip regions CR Where the semiconduc 
tor chips are formed and a scribe lane region SR disposed 
betWeen the chip regions CR. Each of the semiconductor 
chips are separated from the Wafer by a subsequent saWing 
process S70, Which is performed along the scribe lane region 
SR. Each of the semiconductor chips has an internal circuit 
(not illustrated) and input/output pads 110 connected to the 
internal circuits. The internal circuit includes microelec 
tronic devices (not shoWn) and the semiconductor chips also 
include an interconnection structure (not shoWn) connecting 
the microelectronic devices to the input/output pads 110. In 
addition, a protection layer pattern 120 exposing the input/ 
output pad 110 may be disposed on the Wafer 100. 
[0028] Subsequently, a redistribution structure 130 is 
formed on the resultant structure Where the input/output 
pads 110 are formed by means of a redistribution process 
(S20). The redistribution structure 130 is extended across the 
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top of the chip region CR and is connected to the input/ 
output pad 110. An insulation layer 140 may be disposed on 
the redistribution structure 130. The insulation layer 140 has 
openings 145 Which are formed over the chip region CR to 
expose top surfaces of the redistribution structure 130. The 
insulation layer 140 may be made of adhesive material. A 
region of the redistribution structure 130 exposed by the 
openings 145 is used as a connecting pad for electrical 
connection With other semiconductor chips. 
[0029] The process of forming a redistribution structure 
130 may include forming a mold layer Which has a mold 
opening de?ning a shape of the redistribution structure 130 
on the Wafer With the input/output pad 110 and ?lling the 
mold opening With a metal layer Which is formed by using 
an electroplating method. According to an exemplary 
embodiment of the present invention, before forming the 
metal layer, forming a seed layer used as a seed electrode 
during the electroplating process may further be included. 
The thickness of the mold layer (the thickness of the 
redistribution structure 130, in essence) may be in a range of 
about 1 to 50 micrometers, and more desirably betWeen 
about 2 to 10 micrometers. HoWever, the method of fabri 
cating the redistribution structure 130 is not limited to the 
speci?c method described above and may be fabricated 
using other knoWn methods. 
[0030] Referring to FIG. 2A, FIG. 4A and FIG. 4B, a 
trench 105 having a smaller thickness than the Wafer 100 is 
formed on the back side 101 of the Wafer Where the 
redistribution structure 130 (S30) is formed. The trench 105 
is formed along the scribe lane region SR, and a Width W2 
of the trench 105 is formed larger than a Width Wl of the 
scribe lane region SR. In detail, the chip region CR may be 
separated into a central region R1 Where the internal circuits 
are disposed, and a connection region R2 disposed around 
the central region R1. The trench 105 is formed at the scribe 
lane region SR and the connection region R2. 
[0031] The depth of the trench 105 is a process variable 
Which decides the length of via holes that are subsequently 
formed. According to an exemplary embodiment, the 
method of forming the trench 105 includes patterning the 
back side of the Wafer 100 until the thickness of the Wafer 
100 in the trench regions is in a range of about 1 to 50 
micrometers. The patterning is done at the scribe lane region 
SR and the connection regions R2. The patterning to form 
the trench 105 may be performed by using a physical method 
such as a saWing process. In other Words, a saWing process 
may be used to partially saW through the Wafer 100, thereby 
forming the trench 105. In this method, the depth of the saW 
blade in the Wafer 100 during the saWing process Will 
determine the depth of the trench 105 and the thickness of 
the Wafer 100 remaining in the trench regions. Commonly 
used patterning methods comprising photolithography and 
etch processes may also be used. 

[0032] Referring to FIG. 2A, FIG. 5A and FIG. 5B, the 
back side of the Wafer 100 With the trench 105 is polished 
(S40). The thickness of the Wafer 100 decreases so that 
thickness of the resulting structure comprising the redistri 
bution structure 130 becomes t2 Which is smaller than the 
initial thickness t1. According to the present invention, the 
resulting thickness t2 may be betWeen approximately tens of 
micrometers and millimeters. 

[0033] According to an exemplary embodiment of the 
present invention, in order to prevent the trench 105 from 
changing its shape, the back side-polishing process may 
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further include forming a sacri?cial layer (not illustrated) 
?lling the trench 105. The sacri?cial layer may be made of 
material having etch selectivity to the Wafer 100. Also, the 
back-side polishing process may include forming a support 
ing layer (not illustrated) on the Wafer 100. This is done in 
order to prevent damage to the redistribution structure 130 
and the semiconductor chip due to mechanical force during 
the back side-polishing process. The supporting layer may 
be made of material Which is removable by exposing the 
material to heat or ultraviolet radiation. Also, the supporting 
layer may be made of material having essentially the same 
thermal expansion coe?icient as a Wafer With semiconductor 
chips. 
[0034] Referring to FIG. 2A, FIG. 6A and FIG. 6B, a via 
hole 106 penetrating the Wafer 100 is formed on the bottom 
surface of the trench 105 (S50). The via hole 106 is formed 
in the connection region R2 (in other Words, at the edge of 
the semiconductor chip). Also, the via hole 106 is formed to 
expose a bottom surface of the redistribution structure 130 
(more speci?cally, the connecting pad). 
[0035] The process of forming the via hole 106 may 
include patterning the Wafer 100. The via hole 106 may be 
formed under the connecting pad by using a laser drilling 
technique. According to another embodiment of the present 
invention, the via hole 106 may be formed by using a 
conventional patterning method including photolithography 
and etch processes. In this case, the etch process may be 
performed by using an etch recipe having etch selectivity 
toWards the connecting pad (i.e. the redistribution structure 
130). In other Words, the redistribution structure 130 is made 
of a metallic material, the Wafer 100 is made of silicon, and 
an insulation layer such as silicon oxide and silicon nitride 
(a part of the semiconductor chip) is disposed betWeen the 
Wafer 100 and the redistribution structure 130. Therefore, an 
etch recipe having etch selectivity toWards the metallic 
material is used to perform the etch process of forming the 
via hole 106. This etch process of forming the via hole 106 
includes etching the silicon, the silicon oxide and the silicon 
nitride using the etch recipe. 
[0036] According to another exemplary embodiment of 
the invention, the Wafer 100 is patterned by using the laser 
drilling technique. Therefore, forming a preliminary via hole 
under the connecting pad and completing the via hole by 
extending the preliminary via hole may be included. In order 
to extend the preliminary via hole, a method of etching the 
backside of the Wafer may be utiliZed. 
[0037] According to an exemplary embodiment of the 
invention, as described above, the redistribution structure 
130 may be formed by electroplating using a seed layer. In 
such case, the via hole 106 is formed to expose the bottom 
surface of the seed layer. 
[0038] Referring to FIG. 2A, FIG. 7A and FIG. 7B, a 
connecting device 150 is formed to be connected to the 
redistribution structure 130 through the via hole 106 (S60). 
The connecting device 150 includes a connecting plug 152 
?lling the via hole 106 and a bump 155 disposed on a bottom 
portion of the connecting plug 152. As a result, the con 
necting device 150 is disposed at the connection region R2 
as shoWn in FIG. 7A. 

[0039] Forming the connecting device 150 is performed 
by using one of electroplating, solder jet, screen printing or 
C4NP (Controlled Collapse Chip Connection NeW Process). 
For example, the connecting plug 152 may be formed using 
electroplating Which uses the redistribution structure 130 
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(especially, the seed layer) as a seed electrode. Also, the 
bump 155 may be formed using one or more of a solder jet 
process, a screen printing process and C4NP. 
[0040] In order to improve adhesion betWeen the connect 
ing device 150 and the redistribution structure 130, a UBM 
layer (not shoWn) covering a bottom surface of the via hole 
106 may be further formed before forming the connecting 
plug 152. The UBM layer may be made of one or more 
chosen from nickel (Ni), chrome (Cr), copper (Cu), tungsten 
titanium (TiW) and gold (Au). 
[0041] Also, considering that the bump 155 functions as 
an electrically connecting path to other semiconductor chips, 
the bump 155 is formed so that it may have a larger thickness 
t4 than the depth t3 of the trench 105. In other Words, the 
thickness t4 of the bump 155 is larger than the difference in 
thickness betWeen the central region R1 and the connection 
region R2. 
[0042] Referring to FIG. 2A and FIG. 8, a saWing process 
is performed on the resultant structure Where the connecting 
device 150 is mounted to separate each semiconductor chip 
(S70). The saWing process includes cutting the Wafer 100 
along the scribe lane region SR. 
[0043] According to an embodiment of the present inven 
tion, in order to prevent the connecting device 150 (espe 
cially, the bump) from being physically damaged, forming a 
buffer layer ?lling the trench 105 may be further performed 
before performing the saWing process. Considering the fact 
that the function of the bump is to electrically connect 
components, the buffer layer is formed to expose the bottom 
region of the bump 155. 
[0044] Referring to FIG. 9, the redistribution structure 130 
and the connecting device 150 are disposed on the separated 
semiconductor chip. The semiconductor chip constitutes a 
package unit 400, several of Which construct a Wafer level 
package of the invention. In some embodiments of the 
invention, the package units 400 may be connected to each 
other through the connecting pad (portion of redistribution 
structure 130 exposed by the via hole 106 and the opening 
145) and the connecting device 150. While being connected, 
the package units 400 are stacked sequentially on an inter 
connection substrate 200 having a connection terminal 210. 
More speci?cally, a bump 155 of one package unit 400 is 
connected directly to the top surface of the connecting pad 
of another package unit 400 or on a connection terminal 210 
of the interconnection substrate 200. The interconnection 
substrate 200 may have an external bump 240 connected to 
an external electronic device and an interconnection 230 and 
a pad 220 connecting the connection terminal 210 and the 
external bump 240. 
[0045] According to this invention, a protection layer 160 
may be interposed betWeen the package units 400, in order 
to prevent the package units 400 from sticking to each other 
and to prevent physical damage to the bump 155. In an 
embodiment of the invention, the above-mentioned buffer 
layer may be utiliZed as the protection layer 160. The 
protection layer 160 may be formed by injecting insulative 
material such as epoxy, in betWeen the package units 400. 
[0046] FIG. 2B illustrates a process How chart of a method 
of manufacturing a Wafer level package according to another 
embodiment of the present invention. 
[0047] Referring to FIG. 2B, according to this embodi 
ment, the trench 105 and the via hole 106 are formed after 
the backside polishing process (S40) is performed. As a 
result, this embodiment is similar to the exemplary embodi 






