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DESCRIPTION 

WAFER LEVEL PACKAGE AND WAFER LEVEL CHIP SIZE PACKAGE 

 

TECHNICAL FIELD  

[0001]  

 The present invention relates to a wafer level pac kage 

and a wafer level chip size package. 

 

BACKGROUND ART 

[0002] 

 In recent years, attention has been paid to a wafe r 

level chip size packaging technique in which wiring s, 

protective films, and terminals are formed in a sta te of a 

wafer, and then the wafer is cut into individual pi eces with 

a dicing machine or the like to form a package.  In  the 

wafer level chip size package, the size of the chip  obtained 

by finally cutting the wafer becomes the size of th e package, 

so that it is possible to reduce the size and weigh t of the 

chip.  

[0003] 

 For example, Patent Document 1 discloses a techniq ue in 

which a plurality of electronic devices are provide d on a 

substrate wafer, a cover wafer including a pluralit y of 

conductive paths extending therethrough is provided , and a 

plurality of conductive paths are aligned with a pl urality 
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of electronic devices of the substrate wafer, there by 

aligning and bonding the cover wafer and the substr ate wafer. 

 

PRIOR ART DOCUMENT 

PATENT DOCUMENT 

[0004]  

 Patent Document 1: Japanese Patent No. 2,820,609  

 

SUMMARY OF THE INVENTION 

Problem to be solved by the invention  

[0005]  

 In the conventional wafer level package technique as 

disclosed in Patent Document 1, the electronic devi ces 

aligned on the wafer are partitioned by solder bond ing 

portions formed without gaps.  Therefore, when the wafer 

level package manufactured by the technique disclos ed in 

Patent Document 1 is cut into chip sizes, it is nec essary to 

divide the solder bonding portions.  Therefore, a s tress 

applied to the solder bonding portions during cutti ng with a 

dicing machine is likely to cause a sealing failure , and is 

likely to lower a non-defective rate and reliabilit y.  

[0006]  

 The present invention has been made in view of suc h 

circumstances, and an object of the present inventi on is to 

reduce a stress applied to sealing frames during cu tting 
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with a dicing machine.  

 

Means for solving the problem  

[0007]  

 A wafer level package according to one aspect of t he 

present invention includes: a first wafer; a second  wafer 

which is provided so as to face the first wafer; a plurality 

of substantially rectangular chips which is provide d between 

the first wafer and the second wafer and arranged i n an 

array; a plurality of sealing frames which is provi ded at a 

predetermined interval and surrounds each of the pl urality 

of substantially rectangular chips to seal the chip s; and a 

coupling portion which couples the sealing frames w hich seal 

chips, whose corners face each other, among the plu rality of 

chips.  

[0008]  

 Such a wafer level package includes the sealing fr ames 

provided spaced apart from each other.  Consequentl y, it is 

possible to reduce the stress applied to the sealin g frames 

by cutting with the dicing machine.  

[0009]  

 Further, preferably, the sealing frames have 

rectangular shapes, and the coupling portion is con nected to 

corner portions of the sealing frames.  In this cas e, it is 

possible to increase the length of the coupling por tion.  
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Consequently, it is possible to further reduce the stress 

applied to the sealing frames by cutting with the d icing 

machine.  

[0010]  

 In particular, preferably, the corner portions of the 

sealing frames have arc shapes.  In this preferred 

embodiment, it is possible to adjust the length of the 

coupling portion independently of a width of a dici ng line.  

[0011]  

 Further, preferably, a width of the coupling porti on is 

narrower than widths of the sealing frames.  In thi s 

preferred embodiment, the coupling portion cut with  the 

dicing machine is formed thin.  Consequently, it is  possible 

to further reduce the stress applied to the sealing  frames 

by cutting with a dicing machine.  

[0012]  

 A wafer level chip size package according to one a spect 

of the present invention is formed by cutting the c oupling 

portion of one of the above wafer level packages by  a dicing 

process.  

 

Advantageous effect of the invention  

[0013]  

 According to the present invention, it is possible  to 

reduce a stress applied to sealing frames during cu tting 
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with the dicing machine. 

 

BRIEF EXPLANATION OF DRAWINGS 

[0014]  

 FIG. 1 is an exploded perspective view schematical ly 

illustrating a structure of a wafer level package a ccording 

to a first embodiment of the present invention.  

 FIG. 2 is a partially enlarged view of a region B in 

FIG. 1.  

 FIG. 3 is a cross-sectional view taken along line A-A’ 

of FIG. 1.  

 FIG. 4 is a process flow of manufacturing the wafe r 

level package according to the first embodiment of the 

present invention.  

 FIG. 5 corresponds to FIG. 2 and is a view illustr ating 

a structure of sealing frames and coupling portions  of a 

wafer level package according to a second embodimen t of the 

present invention. 

 

MODES FOR CARRYING OUT THE INVENTION 

[0015]  

[First Embodiment] 

 Hereinafter, a first embodiment of the present 

invention will be described with reference to the 

accompanying drawings.  FIG. 1 is an exploded persp ective 
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view schematically illustrating a structure of a wa fer level 

package 1 according to the first embodiment of the present 

invention.  

[0016]  

(1. Schematic Configuration of Wafer Level Package 1)  

 As illustrated in FIG. 1, this wafer level package  1 

includes an upper substrate (an example of a second  wafer) 

13 and a lower substrate (an example of a first waf er) 14.  

The upper substrate 13 and the lower substrate 14 h ave 

circular shapes.  Further, the upper substrate 13 a nd the 

lower substrate 14 are provided so as to face each other.  

[0017] 

 A plurality of substantially rectangular devices D  are 

formed on the lower substrate 14.  The device D is,  for 

example, a semiconductor chip such as a MEMS or an 

electronic circuit.  

[0018] 

 The devices D are arranged in an array on the enti re 

surface of the lower substrate 14.  More specifical ly, a 

plurality of columns in which the devices D are arr anged are 

arranged on the lower substrate 14 in parallel to e ach other.  

Similarly, a plurality of rows in which the devices  D are 

arranged are arranged on the lower substrate 14 so as to be 

parallel to each other.  

[0019] 
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 In the present embodiment, the number of devices D  

included in each column or each row is not fixed.  More 

specifically, the number of devices D included in r ows near 

the center of the plurality of rows is larger than the 

number of devices D included in the rows on an oute r side.  

Further, the number of devices D included in column s near 

the center of the plurality of columns is larger th an the 

number of devices D included in the columns on the outer 

side.  In this way, the devices D are arranged up t o the 

ends of the lower substrate 14.  Note that the arra ngement 

of the devices D is not limited thereto, and the de vices D 

may be arranged in a matrix in which the number of devices D 

included in all the rows and columns is fixed.  

[0020] 

 Sealing frames F are formed around a plurality of 

devices D.  Further, coupling portions C which coup le the 

sealing frames F to each other are formed on the lo wer 

substrate 14.  

[0021]  

(2. Structure of Sealing Frames F and Coupling Port ions C)  

 FIG. 2 is a view illustrating an enlarged region B  in 

FIG. 1.  An example of a structure of sealing frame s F and 

coupling portions C will be described with referenc e to FIG. 

2.  In the following description, coupling portions  C1 and 

C2 are also collectively referred to as the “coupli ng 
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portions C”, sealing frames F1 to F4 are also colle ctively 

referred to as the “sealing frames F”, and further,  devices 

D1 to D4 are also collectively referred to as the " devices 

D”.  

[0022]  

 The sealing frames F1 to F4 are provided to surrou nd 

the devices D1 to D4, respectively, and seal each d evice.  

In the present embodiment, the sealing frames F1 to  F4 have 

substantially rectangular shapes.  

 The sealing frames F1 and F3, and F2 and F4 are 

provided at a predetermined interval d1 apart from each 

other.  Further, the sealing frames F1 and F2, and F3 and F4 

are provided at a predetermined interval d2 apart f rom each 

other.  

[0023]  

 The intervals d1 and d2 are regions cut by a dicin g 

blade or a laser in a dicing process.  The interval s d1 and 

d2 are desirably larger than at least the width (di cing 

line) cut by the blade or the laser used for cuttin g with a 

dicing machine.  

[0024]  

 The coupling portion C1 is provided near an 

intersection of the intervals d1 and d2.  The coupl ing 

portion C1 couples the sealing frames F1 and F4 whi ch seal 

the devices D1 and D4, whose corners face each othe r, among 
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a plurality of neighboring devices D1 to D4.  The c oupling 

portion C1 desirably couples the sealing frames F1 and F4 by 

coupling corner portions of the sealing frames F1 a nd F4.  

Consequently, the length of the coupling portion C1  can be 

formed long.  Consequently, it is possible to reduc e a 

stress applied to the sealing frames F1 and F4 when  the 

coupling portion C1 is cut by the dicing process.  

[0025]  

 The coupling portion C2 is provided near the 

intersection of the intervals d1 and d2.  The coupl ing 

portion C2 couples the sealing frames F2 and F3 whi ch seal 

the devices D2 and D3, whose corners face each othe r, among 

a plurality of neighboring devices D1 to D4.  The c oupling 

portion C2 desirably couples the sealing frames F2 and F3 by 

coupling corner portions of the sealing frames F2 a nd F3.  

Consequently, the length of the coupling portion C2  can be 

formed long.  Consequently, it is possible to reduc e a 

stress applied to the sealing frames F2 and F3 when  the 

coupling portion C2 is cut by the dicing process.  

[0026]  

 Further, the coupling portions C1 and C2 intersect  each 

other near an intersection of the intervals d1 and d2.  The 

coupling portions C1 and C2 are integrally formed a t an 

intersecting point.  

[0027]  
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 In this way, the coupling portions C couple the se aling 

frames F with each other, so that it is possible to  prevent 

a chemical solution from entering a space between t he upper 

substrate 13 and the lower substrate 14.  More spec ifically, 

in a wet process, for example, it is possible to pr event the 

chemical solution from entering the gap between the  upper 

substrate 13 and the lower substrate 14 via a gap o f the 

sealing frames F and remaining therein.  Consequent ly, it is 

possible to prevent the remaining chemical solution  from 

leaking in other processes, or vaporizing and there by 

contaminating equipment.  Further, in a thermal pro cessing 

process, it is possible to prevent damage of the wa fer 

caused by vaporizing and expanding of the remaining  chemical 

solution.  

[0028]  

 In addition, the coupling portions C according to the 

present embodiment couple the corner portions of th e sealing 

frame F, so that it is possible to increase the len gths of 

the coupling portions C.  Consequently, it is possi ble to 

reduce the stress applied to the sealing frames F w hen the 

coupling portions C are cut by the dicing process.  Further, 

the width of the coupling portion C is desirably na rrower 

than the width of the sealing frame F.  Consequentl y, it is 

possible to further reduce the dicing stress applie d to the 

sealing frames F, and further reduce waste material s, so 
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that it is possible to enhance environmental resist ance.  

[0029]  

 Further, for example, there is a case where the se aling 

frames F, and the upper substrate 13 and the lower substrate 

14 are bonded by metal bonding.  In this case, due to a 

difference in linear expansion caused by heating pr ocessing, 

a strong thermal stress remains at the corner porti ons of 

the sealing frames F.  The coupling portions C are coupled 

to the corner portions of the sealing frames F, so that the 

remaining stress applied to the corner portions of the 

sealing frames F is dispersed to the portions coupl ed with 

the coupling portions C.  Consequently, it is possi ble to 

prevent breakage of the sealing frames due to the t hermal 

stress.  

[0030]  

(3. Stacked Structure)  

 FIG. 3 is a view illustrating a portion of an AA’ 

cross-sectional view of FIG. 1.  An AA’ cross secti on is a 

cross section of the wafer level package 1 cut alon g a 

diagonal line of the device D.  As shown in FIG. 3,  in the 

wafer level package 1 according to the present embo diment, 

the sealing frames F and the coupling portions C ar e bonded 

on the lower substrate 14, and the upper substrate 13 covers 

and is bonded on the sealing frames F and the coupl ing 

portions C.  
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[0031]  

 The upper substrate 13 and the lower substrate 14 are 

formed by silicon wafers or glasses having predeter mined 

thicknesses.  

[0032] 

 The sealing frame F is formed by using, for exampl e, an 

Au (gold) film, a Sn (tin) film, an Al (aluminum) f ilm, an 

AlCu (aluminum copper) film, a Ge (germanium) film,  or resin.  

The sealing frames F are formed on the upper substr ate 13 

and the lower substrate 14 to bond the upper substr ate 13 

and the lower substrate 14.  Further, the coupling portions 

C are integrally formed by the same process as the sealing 

frames F. 

 The sealing frames F and the coupling portions C, and 

the upper substrate 13 and the lower substrate 14 a re bonded 

by metal bonding, eutectic bonding, or direct bondi ng.  

[0033]  

 The lower substrate 14, the upper substrate 13, an d the 

sealing frames F airtightly seal the devices D.  Th is space 

may be filled with a gas such as an inert gas or ma y be 

placed in a vacuum state.  

[0034]  

(4. Process Flow)  

 FIG. 4 is a view illustrating an example of a proc ess 

flow of manufacturing the wafer level package 1 acc ording to 
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the present embodiment.  

[0035] 

 FIG. 4(A) is a perspective plan view corresponding  to 

the region B in FIG. 1.  FIGS. 4(1B) to (1D) are th e process 

flows seen from an a1-b1 cross section in FIG. 4(A) .  

[0036]  

 First, as shown in FIG. 4(1B), bonding materials f 3’ 

and f4’ are formed on the upper substrate 13.  Furt her, 

bonding materials f3 and f4 are formed on the lower  

substrate 14 (FIG. 4 (1B)).  

[0037]  

 In the next process, the bonding materials f3-f3’ are 

bonded to form the sealing frames F3.  Further, the  bonding 

materials f4-f4’ are bonded to form the sealing fra mes F4 

(FIG. 4(1C)).  The bonding materials f3-f3’ and the  bonding 

materials f4-f4’ are bonded by using, for example, eutectic 

bonding or direct bonding.  The bonding materials f 3-f3’ and 

the bonding materials f4-f4’ are bonded to form the  wafer 

level package 1.  

[0038]  

 Next, in the dicing process, the wafer level packa ge 1 

is cut with the dicing machine to manufacture a waf er level 

chip size package.  In the dicing process, the lowe r 

substrate 14 is placed on a dicing tape T.  The upp er 

substrate 13 and the lower substrate 14 are cut wit h the 
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dicing machine along a dicing line L by the blade o r the 

laser (FIG. 4(1D)).  

[0039]  

 On the other hand, a process flow seen from a cros s 

section including the coupling portions C will be d escribed.  

FIGS. 4(2B) to (2D) are the process flows seen from  an a2-b2 

cross section in FIG. 4(A).  

[0040]  

 First, as shown in FIG. 4 (2B), bonding materials c1’ 

and c2’ are formed on the upper substrate 13.  Furt her, 

bonding materials c1 and c2 are formed on the lower  

substrate 14 (FIG. 4 (2B)).  

[0041]  

 In the next process, the bonding materials c1-c1’ are 

bonded to form the coupling portions C1.  Further, the 

bonding materials c2-c2’ are bonded to form the cou pling 

portions C2 (FIG. 4 (2C)).  The bonding material c1 -c1’ and 

the bonding material c2-c2’ are bonded by using, fo r example, 

eutectic bonding or direct bonding.  The bonding ma terials 

c1-c1’ and the bonding materials c2-c2’ are bonded to form 

the wafer level package 1.  

[0042]  

 Next, in the dicing process of manufacturing the w afer 

level chip size package, the lower substrate 14 is placed on 

the dicing tape T.  The upper substrate 13 and the lower 
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substrate 14 are cut with the dicing machine along the 

dicing line L provided so as to cut the coupling po rtions C1 

and C2 by the blade or the laser (FIG. 4 (2D)).  

[0043] 

 As described above, in the wafer level package 1 

according to the present embodiment, the coupling p ortions C 

couple the corners of the sealing frames F which 

respectively seal the devices D, whose corners face  each 

other.  Consequently, it is possible to increase th e lengths 

of the coupling portions C, and reduce the stress a pplied to 

the sealing frames F by cutting with the dicing mac hine.  

[0044]  

[Second Embodiment]  

 In a second embodiment and subsequent embodiments,  

matters common to those of the first embodiment wil l not be 

described, and only differences will be described.  

Particularly, the same operation and effect provide d by the 

same configurations will not be mentioned sequentia lly in 

each embodiment.  

[0045]  

 FIG. 5 is a view illustrating an example of a stru cture 

of sealing frames F and coupling portions C of a wa fer level 

package 1 according to the present embodiment.  Her einafter, 

among the detailed configurations of the wafer leve l package 

1 according to the present embodiment, differences from the 
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first embodiment will be mainly described.  

[0046]  

 As illustrated in FIG. 5, in the present embodimen t, 

the sealing frame F has a substantially rectangular  shape 

having corner portions of R shapes (an example of a rc 

shapes).  A coupling portion C1 couples corner port ions of 

sealing frames F1 and F4 at a point where corner po rtions 

are closest to each other.  Similarly, a coupling p ortion C2 

couples the corner portions of sealing frames F2 an d F3 at a 

point where the corner portions are closest to each  other.  

[0047]  

 As described above, the sealing frames F according  to 

the present embodiment have the corner portions of the R 

shapes.  Consequently, it is possible to adjust the  lengths 

of the coupling portions C regardless of the width of the 

dicing line and the widths of the intervals d1 and d2.  

Consequently, it is possible to simultaneously redu ce a 

stress applied to the sealing frames F by cutting w ith the 

dicing machine, and form more devices D on the lowe r 

substrate 14.  

 Other configurations and effects are the same as t hose 

of the first embodiment.  

[0048]  

 The above-described embodiments facilitate 

understanding of the present invention and are not intended 
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to limit the present invention.  The present invent ion can 

be modified/improved without departing from the gis t of the 

invention, and include equivalents thereof.  That i s, design 

changes appropriately added to each embodiment by t hose 

skilled in the art are also incorporated in the sco pe of the 

present invention as long as the design changes inc lude the 

features of the present invention.  For example, th e 

constituents of each embodiment, the arrangement, m aterials, 

conditions, shapes, and sizes of the constituents a re not 

limited to those exemplified above and can be appro priately 

changed.  For example, in the above-described embod iment, 

the sealing frames F having substantially rectangul ar shapes 

have been described.  However, the sealing frames F  are not 

limited thereto, and may have polygonal shapes, cir cular 

shapes, or elliptical shapes.  

[0049]  

 Naturally, each embodiment is an exemplary embodim ent, 

and configurations described in the different embod iments 

can be partially replaced or combined and are also included 

in the scope of the present invention as long as th e 

configurations include the features of the present invention. 

 

DESCRIPTION OF REFERENCE SYMBOLS 

[0050]  

 1: wafer level package  
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 13: upper substrate  

 14: lower substrate  

 D: device  

 C: coupling portion  

 F: sealing frame 
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CLAIMS: 

 

  1. A wafer level package comprising: 

 a first wafer; 

 a second wafer which is provided so as to face the  

first wafer; 

 a plurality of substantially rectangular chips whi ch is 

provided between the first wafer and the second waf er and 

arranged in an array; 

 a plurality of sealing frames which is provided at  a 

predetermined interval and surrounds each of the pl urality 

of substantially rectangular chips to seal the chip s; and 

 a coupling portion which couples the sealing frame s 

which seal chips, whose corners face each other, am ong the 

plurality of chips.  

 

  2. The wafer level package according to claim 1, wherein 

 the sealing frames have rectangular shapes, and 

 the coupling portion is connected to corner portio ns of 

the sealing frames.  

 

  3. The wafer level package according to claim 2, wherein 

the corner portions of the sealing frames have arc shapes.  

 

  4. The wafer level package according to any one o f claims 
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1 to 3, wherein a width of the coupling portion is narrower 

than widths of the sealing frames.  

 

  5. A wafer level chip size package which is forme d by 

cutting the coupling portion of the wafer level pac kage 

according to any one of claims 1 to 4 by a dicing p rocess.  


