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METHOD OF MANUFACTURING MOLDED CHIP 

 

BACKGROUND OF THE INVENTION 

Field of the Invention 

        The present invention relates to a method o f 

manufacturing a molded chip. 

Description of the Related Art 

        There have been known technologies for cove ring 

semiconductor device chips with resin moldings to p rotect 

the semiconductor device chips from changes in the 

external environment.  For example, the technologie s 

include ball grid arrays (BGA), chip size packages (CSP), 

etc.  According to the technologies, since a chip a nd a 

substrate on which the chip is mounted are connecte d to 

each other by wires, the completed package is much larger 

than the chip.  There has been devised a package ca lled a 

wafer level chip size package (WL-CSP) as a solutio n to 

the problem.  However, the package is not sufficien tly 

covered because only one of the six surfaces of the  chip 

is covered with a resin molding. 

        Furthermore, a process has been devised to cover 

more chip surfaces.  According to the process, groo ves are 

formed in the face side of a wafer along streets or  

projected dicing lines thereon, and the face side o f the 
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wafer and the grooves are covered and filled with a  

molding resin.  Thereafter, the reverse side of the  wafer 

is ground, and the resin moldings in the grooves ar e cut 

along their centers, thereby producing device chips  each 

having molded five surfaces (see, for example, JP20 17-

022280A). 

 

SUMMARY OF THE INVENTION 

        However, the technology disclosed in JP2017 -022280A 

is disadvantageous in that after the device-side su rfaces 

of the device chips have been molded, the bumps con nected 

to the electrodes on the devices are covered with r esin 

moldings, resulting in restraints on electric conne ctions. 

        It is therefore an object of the present in vention 

to provide a method of manufacturing a molded chip which 

is able to secure electric connections of a device 

thereof. 

        In accordance with as aspect of the present  

invention, there is provided a method of manufactur ing a 

molded chip, including a preparing step of sticking  

device faces of a plurality of device chips arrayed  to a 

protective member that is thermally insulative, the reby 

forming a chip group of the device chips, a molding  step 

of, after the preparing step, supplying a molding r esin 
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to reverse sides of the device chips and gaps betwe en the 

device chips, thereby forming a molded wafer in whi ch the 

reverse sides and side faces of the device chips ar e 

covered with a resin molding, and a molded wafer di viding 

step of, after the molding step, dividing the molde d 

wafer along centers of the gaps filled with the res in 

molding into molded chips on the basis of an image in 

which a face side of the molded wafer has been imag ed.  

        Preferably, the preparing step includes a g roove 

forming step of forming grooves in a wafer having a  

plurality of areas demarcated by a grid of projecte d 

dicing lines on a face side of the wafer and a plur ality 

of devices formed respectively in the areas, to a d epth 

larger than a finished thickness, a protective memb er 

sticking step of sticking the protective member to the 

face side of the wafer in which the grooves have be en 

formed, and a grinding step of grinding a reverse s ide of 

the wafer, thereby exposing the grooves on the wafe r and 

dividing the wafer into the device chips. 

        Preferably, the preparing step includes a t hinning 

step of grinding a reverse side of a wafer having a  

plurality of areas demarcated by a grid of projecte d 

dicing lines on a face side of the wafer and a plur ality 

of devices formed respectively in the areas, thereb y 



4 

thinning the wafer to a finished thickness, and a 

dividing step of dividing the thinned wafer along t he 

projected dicing lines. 

        Preferably, the method further includes, an  

expanding step of, after the preparing step and bef ore 

the molding step, expanding the protective member i n 

planar directions, thereby widening distances betwe en the 

device chips. 

        Preferably, the wafer has an arcuate outer 

circumferential side face, the preparing step inclu des an 

edge trimming step of trimming the arcuate portion on the 

face side of the wafer off along the outer 

circumferential edge, and a molding resin supplied to the 

reverse side of the wafer is pressed against the re verse 

side of the wafer in a mold in the molding step. 

        Preferably, the method further includes, a 

protective member peeling step of, after the moldin g step, 

sticking an adhesive tape to the reverse side of th e 

molded wafer and peeling off the protective member from 

the face side of the molded wafer, in which the mol ded 

wafer is divided from the face side of the molded w afer 

in the molded wafer dividing step. 

        The method of manufacturing a molded chip a ccording 

to the present invention is advantageous in that it  
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secures electric connections of the devices of the device 

chips. 

        The above and other objects, features and 

advantages of the present invention and the manner of 

realizing them will become more apparent, and the 

invention itself will best be understood from a stu dy of 

the following description and appended claims with 

reference to the attached drawings showing preferre d 

embodiments of the invention. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

        FIG. 1 is a perspective view illustrating b y way of 

example a molded chip manufactured by a method of 

manufacturing a molded chip according to a first 

embodiment of the present invention; 

        FIG. 2 is a perspective view illustrating b y way of 

example a wafer from which the molded chip illustra ted in 

FIG. 1 is manufactured; 

        FIG. 3 is an enlarged cross-sectional view taken 

along line III – III of FIG. 2; 

        FIG. 4 is a flowchart illustrating the flow  of the 

method of manufacturing a molded chip according to the 

first embodiment; 

        FIG. 5 is a schematic side elevational view  
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illustrating an edge trimming step of a preparing s tep of 

the method of manufacturing a molded chip illustrat ed in 

FIG. 4; 

        FIG. 6 is a schematic side elevational view  

illustrating a groove forming step of the preparing  step 

of the method of manufacturing a molded chip illust rated 

in FIG. 4; 

        FIG. 7 is a schematic cross-sectional view of a 

wafer after a protective member sticking step of th e 

preparing step of the method of manufacturing a mol ded 

chip illustrated in FIG. 4; 

        FIG. 8 is a schematic side elevational view , partly 

in cross section, illustrating a grinding step of t he 

preparing step of the method of manufacturing a mol ded 

chip illustrated in FIG. 4; 

        FIG. 9 is a schematic side elevational view  

illustrating a molding step of the method of 

manufacturing a molded chip illustrated in FIG. 4; 

        FIG. 10 is a schematic cross-sectional view  

illustrating a molded wafer dividing step of the me thod 

of manufacturing a molded chip illustrated in FIG. 4; 

        FIG. 11 is a flowchart illustrating the flo w of a 

method of manufacturing a molded chip according to a 

second embodiment of the present invention; 
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        FIG. 12 is a schematic side elevational vie w, 

partly in cross section, illustrating a thinning st ep of 

a preparing step of the method of manufacturing a m olded 

chip illustrated in FIG. 11; 

        FIG. 13 is a schematic side elevational vie w, 

partly in cross section, illustrating a dividing st ep of 

the preparing step of the method of manufacturing a  

molded chip illustrated in FIG. 11; 

        FIG. 14 is a flowchart illustrating the flo w of a 

method of manufacturing a molded chip according to a 

first modification of the first and second embodime nts; 

        FIG. 15 is a schematic cross-sectional view  

illustrating the manner in which a plurality of 

individually divided device chips are held on an 

expanding apparatus in an expanding step of the met hod of 

manufacturing a molded chip illustrated in FIG. 14;  

        FIG. 16 is a schematic cross-sectional view  

illustrating the manner in which a protective membe r 

illustrated in FIG. 15 is expanded; 

        FIG. 17 is a schematic cross-sectional view  

illustrating the manner in which the spacing betwee n the 

device chips on the protective member illustrated i n FIG. 

16 and an annular frame is shrunk; 

        FIG. 18 is a flowchart illustrating the flo w of a 
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method of manufacturing a molded chip according to a 

second modification of the first and second embodim ents; 

        FIG. 19 is a schematic cross-sectional view  

illustrating a molded wafer, etc. after a protectiv e 

member peeling step of the method of manufacturing a 

molded chip illustrated in FIG. 18; 

        FIG. 20 is a schematic side elevational vie w, 

partly in cross section, illustrating a molded wafe r 

dividing step of the method of manufacturing a mold ed 

chip illustrated in FIG. 18; 

        FIG. 21 is a schematic side elevational vie w, 

partly in cross section, illustrating a grinding st ep of 

a method of manufacturing a molded chip according t o a 

third modification of the first embodiment; 

        FIG. 22 is a schematic cross-sectional view  

illustrating a molding step of the method of 

manufacturing a molded chip according to the third 

modification of the first embodiment; and 

        FIG. 23 is a schematic side elevational vie w, 

partly in cross section, illustrating a thinning st ep of 

a method of manufacturing a molded chip according t o a 

third modification of the second embodiment. 

 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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        Preferred embodiments of the present invent ion will 

hereinafter be described in detail below with refer ence 

to the drawings.  The present invention is not limi ted to 

the details of the embodiments described below.  Th e 

components described below cover those which could easily 

be anticipated by those skilled in the art and thos e 

which are essentially identical thereto.  Furthermo re, the 

arrangements described below can be used in appropr iate 

combinations.  Various omissions, replacements, or changes 

of the arrangements may be made without departing f rom 

the scope of the present invention.   

[First embodiment] 

        A method of manufacturing a molded chip acc ording 

to a first embodiment of the present invention will  be 

described below with reference to the drawings.  FI G. 1 is 

a perspective view illustrating by way of example a  

molded chip manufactured by the method of manufactu ring a 

molded chip according to the first embodiment.  FIG . 2 is 

a perspective view illustrating by way of example a  wafer 

from which the molded chip illustrated in FIG. 1 is  

manufactured.  FIG. 3 is an enlarged cross-sectiona l view 

taken along line III – III of FIG. 2. 

        As illustrated in FIG. 1, a molded chip 1 a ccording 

to the first embodiment includes a device chip 2 an d a 
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resin molding 3.  As illustrated in FIG. 2, the dev ice 

chip 2 includes a substrate 4 and a device 6 formed  on a 

face side 5 of the substrate 4.  The device 6 has a  

surface representing a device face.  Therefore, the  device 

chip 2 includes the device face on the face side 5 of the 

substrate 4.  The device 6 is an electronic compone nt such 

as an integrated circuit (IC), a large scale integr ation 

(LSI) circuit, or the like.  The device chip 2 also  

includes a plurality of at least electrodes or elec trode 

bumps, not illustrated, disposed on the device face  for 

connecting the device face to a substrate or anothe r 

device chip, not illustrated. 

        The resin molding 3 is made of an insulativ e 

synthetic resin and covers a reverse side 7 of the 

substrate 4 that is opposite the face side 5 on whi ch the 

device 6 is disposed and side faces 8 contiguous to  the 

face side 5 and the reverse side 7.  According to t he 

present embodiment, the resin molding 3 covers all the 

side faces 8. 

        The molded chip 1 of the structure describe d above 

is manufactured by dividing a wafer 10 illustrated in FIG. 

2 into device chips 2 and covering the reverse side  7 and 

the side faces 8 of each of the device chips 2 with  the 

resin molding 3.  The wafer 10 to be divided into t he 
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device chips 2 may be a semiconductor wafer or an o ptical 

device wafer in the form of a circular plate with t he 

substrate 4 being made of silicon, sapphire, galliu m 

arsenide, or the like.  The wafer 10 will be descri bed 

using the same reference characters for components in 

common with the device chip 2.  As illustrated in F IG. 2, 

the wafer 10 has devices 6 formed respectively in a  

plurality of areas demarcated on the face side 5 of  the 

substrate 4 by a grid of projected dicing lines 11.  

        Furthermore, as illustrated in FIG. 3, the wafer 10 

has an arcuate outer circumferential side face 12 t hat is 

protruded radially outwardly.  The outer circumfere ntial 

side face 12 of the wafer 10 has an arcuate cross-

sectional shape where the center in thicknesswise 

directions of the wafer 10 protrudes maximally in a  

radially outward direction.  Stated otherwise, the wafer 

10 has an arcuate portion 13 extending fully around  an 

outer circumferential edge thereof.   

        The method of manufacturing the molded chip  1 

illustrated in FIG. 1 will be described below.  FIG . 4 is 

a flowchart illustrating the flow of the method of 

manufacturing a molded chip according to the first 

embodiment.   

        According to the method of manufacturing a molded 
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chip, the molded chip 1 is manufactured by dividing  the 

wafer 10 into individual device chips 2 along the 

projected dicing lines 11 and covering the reverse side 7 

and the side faces 8 of each of the device chips 2 with 

the resin molding 3.  As illustrated in FIG. 4, the  method 

of manufacturing a molded chip includes preparing s tep 

ST1, molding step ST2, and molded wafer dividing st ep ST3. 

(Preparing step) 

        FIG. 5 is a schematic side elevational view  

illustrating an edge trimming step of preparing ste p ST1 

of the method of manufacturing a molded chip illust rated 

in FIG. 4.  FIG. 6 is a schematic side elevational view 

illustrating a groove forming step of preparing ste p ST1 

of the method of manufacturing a molded chip illust rated 

in FIG. 4.  FIG. 7 is a schematic cross-sectional v iew of 

a wafer after a protective member sticking step of 

preparing step ST1 of the method of manufacturing a  

molded chip illustrated in FIG. 4.  FIG. 8 is a sch ematic 

side elevational view, partly in cross section, 

illustrating a grinding step of preparing step ST1 of the 

method of manufacturing a molded chip illustrated i n FIG. 

4. 

        Preparing step ST1 is a step in which the d evice 

faces of a plurality of arrayed device chips 2 are stuck 
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to a thermally insulative protective member 100 (se e FIG. 

9), producing a chip group 14 including the arrayed  

device chips 2.  According to the first embodiment,  as 

illustrated in FIG. 4, preparing step ST1 includes edge 

trimming step ST11, groove forming step ST12, prote ctive 

member sticking step ST13, and grinding step ST14. 

(Edge trimming step) 

        Edge trimming step ST11 is a step in which the 

arcuate portion 13 on the face side 5 of the wafer 10 is 

removed along the outer circumferential edge of the  wafer 

10.  According to the first embodiment, in edge tri mming 

step ST11, a cutting apparatus 20 (see FIG. 5) hold s the 

reverse side 7 of the wafer 10 under suction on a h olding 

surface 22 of a chuck table 21. 

        In edge trimming step ST11, the cutting app aratus 

20 holds the reverse side 7 of the wafer 10 under s uction 

on the holding surface 22 of the chuck table 21, an d, as 

illustrated in FIG. 5, while rotating the chuck tab le 21 

about an axis parallel to the vertical directions, moves 

a cutting blade 25 rotated by a spindle 24 of a cut ting 

unit 23 to cut into the arcuate portion 13 on the o uter 

circumferential edge of the wafer 10 from the face side 5 

thereof to a depth in excess of a finished thicknes s 15 

illustrated in FIG. 1, thereby removing the arcuate  
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portion 13 on the face side 5.  When the arcuate po rtion 

13 has been removed from the face side 5 all along the 

outer circumferential edge of the wafer 10 in edge 

trimming step ST11, the method goes from edge trimm ing 

step ST11 to groove forming step S12.  The finished  

thickness 15 is the same as the thickness of the wa fer 10 

thinned in grinding step ST14. 

(Groove forming step) 

        Groove forming step ST12 is a step in which  grooves 

16 having a depth larger than the finished thicknes s 15 

are formed in the face side 5 of the wafer 10 along  the 

projected dicing lines 11 on the face side 5.  In g roove 

forming step S12, a cutting apparatus 30 (see FIG. 6) 

holds the reverse side 7 of the wafer 10 under suct ion on 

a holding surface 32 of a chuck table 31.  An image  

capturing unit, not illustrated, captures an image of the 

face side 5 of the wafer 10, and an alignment proce ss is 

performed to position a cutting blade 35 of a cutti ng 

unit 33 in alignment with one of the projected dici ng 

lines 11 on the wafer 10 on the basis of the captur ed 

image. 

        In groove forming step ST12, as illustrated  in FIG. 

6, the cutting apparatus 30 relatively moves the wa fer 10 

and the cutting blade 35 along the projected dicing  line 
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11 on the basis of the result of the alignment proc ess 

while moving the cutting blade 35 to cut into the w afer 

10 from the face side 5 along the projected dicing line 

11 to a depth larger than the finished thickness 15 , 

thereby forming a groove 16 in the wafer 10 to a de pth 

larger than the finished thickness 15.  In groove f orming 

step ST12, the cutting apparatus 30 forms grooves 1 6 

along all the projected dicing lines 11.  Thereafte r, the 

method goes from groove forming step ST12 to protec tive 

member sticking step ST13. 

(Protective member sticking step) 

        Protective member sticking step ST13 is a s tep in 

which a protective member 100 (see FIG. 7) as a waf er 

protecting member is stuck to the face side 5 of th e 

wafer 10 with the grooves 16 formed therein.  Accor ding to 

the first embodiment, a protective tape that is of a 

circular shape larger in diameter than the wafer 10  and 

that is thermally insulative and flexible is used a s the 

protective member 100.  The term “thermally insulat ive” 

used herein means that the protective member 100 ha s its 

properties remaining unchanged even though it is he ated 

to a temperature reached when the reverse side 7 an d the 

side faces 8 of each of the device chips 2 are cove red 

with a molding resin 3 in molding step ST2. 
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        According to the first embodiment, in prote ctive 

member sticking step ST13, a known mounter holds th e 

wafer 10 and an annular frame 101 (see FIG. 7) unde r 

suction on a holding surface of a chuck table, not 

illustrated, after which the protective member 100 is 

stuck to the face side 5 of the wafer 10 and the an nular 

frame 101, as illustrated in FIG. 7.  After protect ive 

member sticking step ST13, the wafer 10 is supporte d 

within the opening of the annular frame 101 by the 

protective member 100.  When the protective member 100 has 

been stuck to the face side 5 of the wafer 10 and t he 

annular frame 101 in protective member sticking ste p ST13, 

the method goes from protective member sticking ste p ST13 

to grinding step ST14. 

(Grinding step) 

        Grinding step ST14 is a step in which the r everse 

side 7 of the wafer 10 is ground until the grooves 16 are 

exposed on the reverse side 7, dividing the wafer 1 0 into 

device chips 2.  According to the present embodimen t, in 

grinding step ST14, a grinding apparatus 40 (see FI G. 8) 

holds the face side 5 of the wafer 10 under suction  on a 

holding surface 42 of a chuck table 41 with the 

protective member 100 interposed therebetween, and clamps 

the annular frame 101 in position with clamp member s 43.  
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In grinding step ST14, as illustrated in FIG. 8, th e 

grinding apparatus 40 rotates the chuck table 41 ab out 

its own axis, and while supplying a grinding fluid 45 to 

the reverse side 7 of the wafer 10 from a grinding fluid 

nozzle 44, presses grinding stones 47 of a grinding  unit 

46 that is rotating about its own axis against the 

reverse side 7 of the wafer 10. 

        In grinding step ST14, the grinding apparat us 40 

grinds the wafer 10 from the reverse side 7 to thin  the 

wafer 10 down to the finished thickness 15.  Since the 

grooves 16 deeper than the finished thickness 15 ha ve 

been formed in the wafer 10 from the face side 5 in  

grinding step ST14, when the grinding apparatus 40 thins 

the wafer 10 down to the finished thickness 15, the  

grooves 16 are exposed on the reverse side 7, divid ing 

the wafer 10 into individual device chips 2.  At th is time, 

gaps 17 (see FIG. 9) as wide as the grooves 16 are formed 

between adjacent ones of the device chips 2.  In th is 

manner, a chip group 14 including the device chips 2 with 

the protective member 100 stuck to their device fac es is 

produced.  When the wafer 10 has been thinned to th e 

finished thickness 15 in grinding step ST14, the me thod 

goes from preparing step ST1 to molding step ST2. 

(Molding step) 
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        FIG. 9 is a schematic side elevational view  

illustrating a molding step of the method of 

manufacturing a molded chip illustrated in FIG. 4.  

Molding step ST2 is a step in which, after preparin g step 

ST1, a molding resin 3 in a molten phase is supplie d to 

gaps between the reverse sides 7 of the device chip s 2, a 

mold 53, and also the gaps 17 between the device ch ips 2 

to cover the reverse sides 7 and the side faces 8 o f the 

device chips 2 with a resin molding 3, thereby form ing a 

molded wafer 18.  The molded wafer 18 is thicker th an the 

wafer 10 that has been thinned to the finished thic kness 

15 in grinding step ST14 and is of a circular shape  

larger in diameter than the wafer 10. 

        According to the first embodiment, in moldi ng step 

ST2, as illustrated in FIG. 9, the protective membe r 100 

is held on a flat holding surface 52 of a table 51 of a 

molding machine 50, and all the device chips 2 stuc k to 

the protective member 100 are covered with a mold 5 3 for 

molding a molded product.  The mold 53 has a hollow  

cylindrical cavity 54 that is defined therein by wa ll 

surfaces spaced from the device chips 2 stuck to th e 

protective member 100 and that is complementary in shape 

to the molded wafer 18. 

        In molding step ST2, a hopper, not illustra ted, of 
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the molding machine 50 is charged with pellets of t he 

molding resin 3.  Then, the molding machine 50 heat s the 

pellets of the molding resin 3 in a heating cylinde r, 

thereby melting the pellets.  After being blended i n the 

heating cylinder, the molding resin 3 is forced in a 

molten state into the cavity 54 in the mold 53 to f ill 

the cavity 54.  In molding step ST2, the molding re sin 3 

forced into the cavity 54 and supplied to the rever se 

side 7 of the wafer 10 is pressed against the rever se 

sides 7 of the device chips 2 by the molding machin e 50 

to cover the reverse sides 7 and the side faces 8, and 

then is hardened into a resin molding 3.  When the molding 

resin 3 in the cavity 54 has been hardened into the  resin 

molding 3 in molding step ST2, the method goes from  

molding step ST2 to molded wafer dividing step ST3.   In 

molding step ST2, alternatively, a chip group of ar rayed 

device chips 2 may be immersed in a molding resin i n a 

molten phase to form a layer of resin molding 3 on the 

device chips 2, or a chip group of arrayed device c hips 2 

may be laminated by a film of molding resin to form  a 

layer of resin molding 3 on the device chips 2. 

(Molded wafer dividing step) 

        FIG. 10 is a schematic cross-sectional view  

illustrating a molded wafer dividing step of the me thod 
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of manufacturing a molded chip illustrated in FIG. 4.  

Molded wafer dividing step ST3 is a step in which, after 

molding step ST2, the molded wafer 18 is divided in to 

molded chips 1 along the centers of the gaps 17 fil led 

with the resin molding 3 on the basis of a captured  image 

of the face side 5 of the molded wafer 18.   

        In molded wafer dividing step ST3, a cuttin g 

apparatus 60 places a central area of the protectiv e 

member 100 stuck to the face sides 5 of the device chips 

2 on a circular light transmissive plate 62, made o f a 

light transmissive material such as glass or the li ke, of 

a chuck table 61, and places an outer edge of the 

protective member 100 stuck to the annular frame 10 1 on 

an annular frame 66, made of stainless steel or the  like, 

of the chuck table 61.  In molded wafer dividing st ep ST3, 

the cutting apparatus 60 holds the outer edge of th e 

protective member 100 on the frame 66 under suction  

forces applied to the outer edge of the protective member 

100 through a suction port 67 defined in the frame 66.  An 

image capturing unit 68 disposed beneath the light 

transmissive plate 62 captures an image of the face  sides 

5 of the device chips 2 of the molded wafer 18 thro ugh 

the light transmissive plate 62.   

        In molded wafer dividing step ST3, the cutt ing 
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apparatus 60 performs an alignment process to posit ion a 

cutting blade 65 of a cutting unit 63 in alignment with 

the transverse center of a row of gaps 17 along one  of 

the projected dicing lines 11 on the basis of the 

captured image of the face sides 5 of the device ch ips 2.  

Then, as illustrated in FIG. 10, the cutting appara tus 60 

relatively moves the molded wafer 18 and the cuttin g 

blade 65 along the projected dicing line 11 on the basis 

of the result of the alignment process while moving  the 

cutting blade 65 to cut into the molded wafer 18 at  the 

center of the row of gaps 17 from the resin molding  3 

side, i.e., the reverse side 7, until the cutting b lade 

65 reaches the protective member 100, thereby divid ing 

the molded wafer 18 into molded chips 1.  Molded wa fer 

dividing step ST3 ends when the cutting apparatus 6 0 

moves the cutting blade 65 to cut into the molded w afer 

18 at the centers of rows of gaps 17 along all the 

projected dicing lines 11, dividing the molded wafe r 18 

into molded chips 1.  The individually divided mold ed 

chips 1 are picked up from the protective member 10 0 by a 

known picker.  The cutting blade 65 used in molded wafer 

dividing step ST3 is thinner than the width of each  of 

the gaps 17. 

        The method of manufacturing a molded chip a ccording 
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to the first embodiment includes groove forming ste p ST12 

for forming the grooves 16 to a depth larger than t he 

finished thickness 15 in the face side 5 of the waf er 10, 

protective member sticking step ST13 for sticking t he 

protective member 100 to the face side 5 of the waf er 10, 

and grinding step ST14 for thinning the wafer 10 fr om the 

reverse side 7 to the finished thickness 15, thereb y 

dividing the wafer 10 into the individual device ch ips 2 

while being stuck to the protective member 100.  Th e 

method of manufacturing a molded chip further inclu des 

molding step ST2 for covering the reverse sides 7 a nd the 

side faces 8 of the device chips 2 on the protectiv e 

member 100 with the resin molding 3. 

        Therefore, the method of manufacturing a mo lded 

chip allows the reverse sides 7 and the side faces 8 of 

the device chips 2 to be covered with the resin mol ding 3 

while the devices 6 on the wafer 10 are being kept in 

relative positions.  As a result, the method of 

manufacturing the molded chip 1 is advantageous in that 

electrodes and electrode bumps on the device faces are 

prevented from being contaminated by the resin mold ing 3 

and electric connections of the devices 6 are secur ed.  

        Moreover, in the method of manufacturing a molded 

chip, preparing step ST1 includes edge trimming ste p ST11 
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for removing the arcuate portion 13 on the face sid e 5 of 

the wafer 10.  Consequently, after grinding step ST 14, the 

wafer 10 is free of an outer circumferential knife edge 

that would otherwise remain unremoved outwardly of the 

device chips 2 on an outermost circumferential area  if 

the arcuate portion 13 were thinned.  The method of  

manufacturing a molded chip according to the first 

embodiment is thus able to prevent the device chips  2 

near the outer circumferential edge of the wafer 10  from 

being tilted by an outer circumferential knife edge  when 

the molding resin 3 in the molten state is pressed 

against the reverse side 7 of the wafer 10 in the c ourse 

of filling the cavity 54.  As a result, the method of 

manufacturing a molded chip according to the first 

embodiment prevents the device chips 2 from being 

positionally shifted or otherwise adversely affecte d when 

the device chips 2 are covered with the molding res in 3 

in the molten state.  

        In the method of manufacturing a molded chi p 

according to the first embodiment, since the cuttin g 

blade 35 cuts into the wafer 10 from the reverse si de 7 

in groove forming step ST12, and the cutting blade 65 

cuts into the molded wafer 18 from the resin moldin g 3 

side in molded wafer dividing step ST3, debris or c hips 
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produced in groove forming step ST12 and molded waf er 

dividing step S3 are prevented from being deposited  on 

the device faces.  According to the present inventi on, 

furthermore, molded wafer dividing step ST3 may be 

carried out by an ablation process or a modified la yer 

forming process in which a laser beam having a wave length 

that can be absorbed by or transmitted through the resin 

molding 3 is applied to the resin molding 3. 

[Second embodiment] 

        A method of manufacturing a molded chip acc ording 

to a second embodiment of the present invention wil l be 

described below with reference to the drawings.  FI G. 11 

is a flowchart illustrating the flow of the method of 

manufacturing a molded chip according to the second  

embodiment.  FIG. 12 is a schematic side elevationa l view, 

partly in cross section, illustrating a thinning st ep of 

a preparing step of the method of manufacturing a m olded 

chip illustrated in FIG. 11.  FIG. 13 is a schemati c side 

elevational view, partly in cross section, illustra ting a 

dividing step of the preparing step of the method o f 

manufacturing a molded chip illustrated in FIG. 11.   In 

FIGS. 11 through 13, those parts which are identica l to 

those according to the first embodiment are denoted  by 

identical reference characters, and will not be des cribed 
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in detail below. 

        The method of manufacturing a molded chip a ccording 

to the second embodiment is a method of manufacturi ng a 

device chip 1 as is the case with the first embodim ent.  

As illustrated in FIG. 11, the method of manufactur ing a 

molded chip according to the second embodiment incl udes 

preparing step ST1-2, molding step ST2, and molded wafer 

dividing step ST3, and preparing step ST1-2 include s edge 

trimming step ST11, thinning step ST15, and dividin g step 

ST16. 

(Thinning step) 

        Thinning step ST15 is a step in which the r everse 

side 7 of the wafer 10 is ground to thin the wafer 10 to 

a finished thickness 15.  According to the second 

embodiment, in thinning step ST15, the protective m ember 

100 is stuck to the face side 5 of the wafer 10 aft er 

edge trimming step ST11, and the annular frame 101 is 

stuck to the outer edge of the protective member 10 0.  In 

thinning step ST15, a grinding apparatus 70 (see FI G. 12) 

holds the face side 5 of the wafer 10 after edge tr imming 

step ST11 under suction on a holding surface 72 of a 

chuck table 71 with the protective member 100 inter posed 

therebetween, and clamps the annular frame 101 in 

position with clamp members 73.  In thinning step S T15, as 



26 

illustrated in FIG. 12, the grinding apparatus 70 r otates 

the chuck table 71 about its own axis, and while 

supplying a grinding fluid 75 to the reverse side 7  of 

the wafer 10 from a grinding fluid nozzle 74, press es 

grinding stones 77 of a grinding unit 76 that is ro tating 

about its own axis against the reverse side 7 of th e 

wafer 10. 

        In thinning step ST15, the grinding apparat us 70 

grinds the wafer 10 from the reverse side 7 to thin  the 

wafer 10 down to the finished thickness 15.  Since the 

arcuate portion 13 of the wafer 10 has been removed  to a 

depth larger than the finished thickness 15 from th e face 

side 5 in edge trimming step ST11, when the grindin g 

apparatus 70 thins the wafer 10 down to the finishe d 

thickness 15, the arcuate portion 13 is fully remov ed.  

When the wafer 10 has been thinned to the finished 

thickness 15 in thinning step ST15, the method goes  from 

thinning step ST15 to dividing step ST16.  

(Dividing step) 

        Dividing step ST16 is a step in which the t hinned 

wafer 10 is divided along the projected dicing line s 11.  

In dividing step ST16, a cutting apparatus 80 (see FIG. 

13) holds the face side 5 of the wafer 10 under suc tion 

on a holding surface 82 of a chuck table 81 with th e 
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protective member 100 interposed therebetween, and clamps 

the annular frame 101 in position with clamp member s 84.  

In dividing step ST16, as illustrated in FIG. 13, t he 

cutting apparatus 80 captures an image of the rever se 

side 7 of the wafer 10 with an infrared camera 86, 

detects one of the projected dicing lines 11, and 

performs an alignment process to position a cutting  blade 

85 of a cutting unit 83 in alignment with the proje cted 

dicing line 11 on the wafer 10 on the basis of the 

captured image. 

        In dividing step ST16, as illustrated in FI G. 13, 

the cutting apparatus 80 relatively moves the wafer  10 

and the cutting blade 85 along the projected dicing  line 

11 on the basis of the result of the alignment proc ess 

while moving the cutting blade 85 to cut into the w afer 

10 from the reverse side 7 along the projected dici ng 

line 11, thereby dividing the wafer 10 into individ ual 

device chips 2.  When the cutting apparatus 80 has moved 

the cutting blade 85 to cut into the wafer 10 along  all 

the projected dicing lines 11, dividing the wafer 1 0 into 

individual device chips 2 and forming gaps 17 betwe en the 

device chips 2 in dividing step ST16, preparing ste p ST1 

ends.  The method then goes from preparing step ST1  to 

molding step ST2. 
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        The method of manufacturing a device chip a ccording 

to the second embodiment includes thinning step ST1 5 for 

sticking the protective member 100 to the face side  5 of 

the wafer 10 and thinning the wafer 10 to the finis hed 

thickness 15 and the dividing step ST16 for dividin g the 

wafer 10 into individual device chips 2, thereby di viding 

the wafer 10 into the individual device chips 2 whi le 

being stuck to the protective member 100.  As a res ult, 

the method of manufacturing a molded chip allows th e 

reverse sides 7 and the side faces 8 of the device chips 

2 to be covered with the resin molding 3 while the 

devices 6 on the wafer 10 are being kept in relativ e 

positions.  The method of manufacturing a molded ch ip is 

advantageous in that electrodes and electrode bumps  on 

the device faces are prevented from being contamina ted by 

the resin molding 3 and electric connections of the  

devices 6 are secured.  

        Moreover, in the method of manufacturing a molded 

chip according to the first embodiment, preparing s tep 

ST1 includes edge trimming step ST11 for removing t he 

arcuate portion 13 on the face side 5 of the wafer 10.  

Consequently, after grinding step ST14, the wafer 1 0 is 

free of an outer circumferential knife edge that wo uld 

otherwise remain unremoved outwardly of the device chips 
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2 on an outermost circumferential area if the arcua te 

portion 13 were thinned.  The method of manufacturi ng a 

molded chip according to the second embodiment is t hus 

able to prevent the device chips 2 from being 

positionally shifted or otherwise adversely affecte d when 

the device chips 2 are covered with the molding res in 3 

in the molten state.  

        In the method of manufacturing a molded chi p 

according to the second embodiment, since the cutti ng 

blade 85 cuts into the wafer 10 from the reverse si de 7 

in dividing step ST16, and the cutting blade 65 cut s into 

the molded wafer 18 from the resin molding 3 side i n 

molded wafer dividing step ST3, debris or chips are  

prevented from being deposited on the device faces.    

[First modification] 

        A method of manufacturing a molded chip acc ording 

to a first modification of the first and second 

embodiments of the present invention will be descri bed 

below with reference to the drawings.  FIG. 14 is a  

flowchart illustrating the flow of a method of 

manufacturing a molded chip according to a first 

modification of the first and second embodiments.  FIG. 15 

is a schematic cross-sectional view illustrating th e 

manner in which a plurality of individually divided  
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device chips are held on an expanding apparatus in an 

expanding step of the method of manufacturing a mol ded 

chip illustrated in FIG. 14.  FIG. 16 is a schemati c 

cross-sectional view illustrating the manner in whi ch a 

protective member illustrated in FIG. 15 is expande d.  FIG. 

17 is a schematic cross-sectional view illustrating  the 

manner in which the spacing between the device chip s on 

the protective member illustrated in FIG. 16 and an  

annular frame is shrunk.  In FIGS. 15 through 17, t hose 

parts which are identical to those according to the  first 

and second embodiments are denoted by identical ref erence 

characters, and will not be described in detail bel ow. 

        As illustrated in FIG. 14, the method of 

manufacturing a molded chip according to the first 

modification is the same as the method of manufactu ring a 

molded chip according to the first embodiment or th e 

second embodiment except that the protective member  100 

is stretchable and the method includes expanding st ep 

ST20.  Expanding step ST20 is a step in which the 

protective member 100 is expanded in planar directi ons to 

expand the distances between the device chips 2.   

        In expanding step ST20, an expanding appara tus 90 

(see FIG. 9) holds a plurality of device chips 2 st uck to 

the protective member 100 with the reverse sides 7 of the 
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device chips 2 facing upwardly, by sandwiching the 

annular frame 101 with clamp members 91.  At this t ime, as 

illustrated in FIG. 15, the expanding apparatus 90 keeps 

the protective member 100 flatwise by having a holl ow 

cylindrical expanding drum 92 in abutment against a n area 

of the protective member 100 that lies between the wafer 

10 and the annular frame 101.  The expanding drum 9 2 has 

inside and outside diameters smaller than the insid e 

diameter of the annular frame 101 and larger than t he 

outside diameter of the wafer 10, and is disposed i n a 

position coaxial with the annular frame 101 fixed b y the 

clamp members 91.   

        According to the first modification, in exp anding 

step ST20, as illustrated in FIG. 16, the expanding  

apparatus 90 elevates the expanding drum 92.  Since  the 

protective member 100 is in abutment against the 

expanding drum 92, the protective member 100 is exp anded 

in planar directions, and radial tensile forces act  on 

the protective member 100 as a result of the expans ion 

thereof. 

        When the radial tensile forces act on the 

protective member 100, inasmuch as the wafer 10 has  been 

divided into the individual device chips 2, the dis tance 

between adjacent ones of the device chips 2 is wide ned.  
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According to the first modification, the expanding drum 

92 is lifted to expand the protective member 100 in  

expanding step ST20.  However, the present inventio n is 

not limited to such an expanding fashion.  Instead,  the 

clamp members 91 may be lowered.  Stated otherwise,  the 

expanding drum 92 may be relatively lifted with res pect 

to the clamp members 91 or the clamp members 91 may  be 

relatively lowered with respect to the expanding dr um 92. 

        According to the first modification, in exp anding 

step ST20, the expanding apparatus 90 then lowers t he 

expanding drum 92, and as illustrated in FIG. 17, h eats 

and shrinks the slacked portion of the protective m ember 

100 that has been created between the wafer 10 and the 

annular frame 101 as a result of the expansion of t he 

protective member 100, with a heating unit 93.  In 

expanding step ST20, the expanding apparatus 90 hea ts and 

shrinks the slacked portion of the protective membe r 100 

that has been created between the wafer 10 and the 

annular frame 101, keeping the spacing between the 

adjacent ones of the device chips 2 at the time whe n the 

protective member 100 is expanded.  Expanding step ST20 

ends when the expanding apparatus 90 has heated and  

shrunk the slacked portion of the protective member  100 

between the wafer 10 and the annular frame 101.  Th en, the 
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method goes from expanding step ST20 to molding ste p ST2.  

According to the present invention, the slacked por tion 

may be removed or canceled by re-sticking the prote ctive 

member 100 to a smaller-diameter frame, for example , 

rather than heating the protective member 100. 

        In the method of manufacturing a molded chi p 

according to the first modification, since the dist ance 

between adjacent ones of the device chips 2 is wide ned by 

expanding the protective member 100 stuck to the wa fer 10, 

the gaps 17 between the device chips 2 can easily b e 

filled with the molding resin 3 in molding step ST2 .  As a 

result, the method of manufacturing a molded chip 

according to the first modification has an advantag e in 

that the side faces 8 of the device chips 2 can be 

covered with a resin molding 3 having an appropriat e 

thickness, as well as the advantages of the first a nd 

second embodiments.  According to the first modific ation, 

the expanding drum 92 is used in expanding step ST2 0.  

However, the present invention is not limited to us ing 

the expanding apparatus 90 including the expanding drum 

92, but may use other expanding mechanisms as long as 

they can expand the protective member 100 in planar  

directions.  According to the present invention, 

furthermore, rather than partly cutting the wafer 1 0 with 
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the cutting blade 35, a laser beam having a wavelen gth 

that can be transmitted through the wafer 10 may be  

applied to the wafer 10 along the projected dicing lines 

11 to form modified layers acting as fracture initi ating 

points in the wafer 10 and then the reverse side 7 of the 

wafer 10 may be ground, thereby forming a chip grou p of 

arrayed device chips 2 according to a stealth dicin g 

before grinding (SDBG) process, so that the device chips 

2 can be covered with the resin molding 3. 

[Second modification] 

        A method of manufacturing a molded chip acc ording 

to a second modification of the first and second 

embodiments of the present invention will be descri bed 

below with reference to the drawings.  FIG. 18 is a  

flowchart illustrating the flow of the method of 

manufacturing a molded chip according to the second  

modification of the first and second embodiments.  FIG. 19 

is a schematic cross-sectional view illustrating a molded 

wafer, etc. after a protective member peeling step of the 

method of manufacturing a molded chip illustrated i n FIG. 

18.  FIG. 20 is a schematic side elevational view, partly 

in cross section, illustrating a molded wafer divid ing 

step of the method of manufacturing a molded chip 

illustrated in FIG. 18.  In FIGS. 18 through 20, th ose 
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parts which are identical to those according to the  first 

and second embodiments and the first modification a re 

denoted by identical reference characters, and will  not 

be described in detail below. 

        As illustrated in FIG. 18, the method of 

manufacturing a molded chip according to the second  

modification is the same as the method of manufactu ring a 

molded chip according to the first embodiment, the second 

embodiment, or the first modification except that t he 

method includes protective member peeling step ST21  and 

molded wafer dividing step ST3 is different.  As 

illustrated in FIG. 18, the method of manufacturing  a 

molded chip according to the second modification in cludes 

expanding step ST20.  According to the present inve ntion, 

however, expanding step ST20 may be dispensed with.  

        Protective member peeling step ST21 is a st ep in 

which, after molding step ST2, an adhesive tape 110  is 

stuck to the reverse side 7 of the molded wafer 18 and 

the protective member 100 is peeled off from the fa ce 

side 5 of the molded wafer 18.  According to the se cond 

modification, in protective member peeling step ST2 1, as 

illustrated in FIG. 19, the adhesive tape 110 that is 

larger in diameter than the molded wafer 18 and has  an 

annular frame 111 mounted on an outer edge thereof is 
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stuck to the reverse side 7 of the molded wafer 18,  and 

the protective member 100 is peeled off.  Then, the  method 

goes from protective member peeling step ST21 to mo lded 

wafer dividing step ST3.  The adhesive tape 110 may  be 

thermally insulative and stretchable as with the 

protective member 100, or may not be thermally insu lative 

and stretchable. 

        According to the second modification, in mo lded 

wafer dividing step ST3, a cutting apparatus 60-2 ( see 

FIG. 20) holds the reverse side 7 of the molded waf er 18 

under suction on a holding surface 62-2 of a chuck table 

61-2 with the adhesive tape 110 interposed therebet ween, 

captures an image of the face side 5 of the molded wafer 

18 with an image capturing unit, not illustrated, a nd 

performs an alignment process.  According to the se cond 

modification, in molded wafer dividing step ST3, as  

illustrated in FIG. 20, the cutting apparatus 60-2 moves 

the cutting blade 65 to cut into the molded wafer 1 8 at 

the transverse center of a row of gaps 17 along one  of 

the projected dicing lines 11 from the face side 5 of the 

molded wafer 18 down to the adhesive tape 110 on th e 

basis of the captured image, thereby dividing the m olded 

wafer 18 into individual device chips 2. 

        Inasmuch as the method of manufacturing a m olded 
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chip according to the second modification allows th e 

reverse sides 7 and the side faces 8 of the device chips 

2 to be covered with the resin molding 3 while the 

devices 6 of the molded wafer 18 are being kept in 

relative positions, the method of manufacturing a m olded 

chip according to the second modification is advant ageous 

in that electrodes and electrode bumps on the devic e 

faces are prevented from being contaminated by the resin 

molding 3 and electric connections of the devices 6  are 

secured, as with the first and second embodiments. 

[Third modification] 

        A method of manufacturing a molded chip acc ording 

to a third modification of the first and second 

embodiments of the present invention will be descri bed 

below with reference to the drawings.  FIG. 21 is a  

schematic side elevational view, partly in cross se ction, 

illustrating a grinding step of the method of 

manufacturing a molded chip according to the third 

modification of the first embodiment.  FIG. 22 is a  

schematic cross-sectional view illustrating a moldi ng 

step of the method of manufacturing a molded chip 

according to the third modification of the first 

embodiment.  FIG. 23 is a schematic side elevationa l view, 

partly in cross section, illustrating a thinning st ep of 
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the method of manufacturing a molded chip according  to 

the third modification of the second embodiment. 

        The method of manufacturing a molded chip a ccording 

to the third modification is the same as the method  of 

manufacturing a molded chip according to the first 

embodiment or the second embodiment except that, as  

illustrated in FIGS. 21, 22, and 23, a protective m ember 

120 is not a protective tape that is thermally insu lative 

and flexible, but a hard substrate made of a hard 

material.  FIGS. 21, 22, and 23 illustrate grinding  step 

ST14, molding step ST2, and thinning step ST15 whic h are 

steps of the method of manufacturing a molded chip 

according to the first embodiment or the second 

embodiment.  In other steps, the protective member 120 is 

similarly a hard substrate.  The protective member 120 

according to the third modification is in the form of a 

circular plate larger in diameter than the wafer 10  and 

the molded wafer 18, and is stuck to the face side 5 of 

the wafer 10 by an adhesive member 121.  

        Since the method of manufacturing a molded chip 

according to the third modification allows the reve rse 

sides 7 and the side faces 8 of the device chips 2 to be 

covered with the resin molding 3 while the devices 6 of 

the wafer 10 are being kept in relative positions, the 
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method of manufacturing a molded chip according to the 

third modification is advantageous in that electrod es and 

electrode bumps on the device faces are prevented f rom 

being contaminated by the resin molding 3 and elect ric 

connections of the devices 6 are secured, as with t he 

first and second embodiments. 

        The present invention is not limited to the  above 

embodiments and modifications.  Rather, various cha nges 

and modifications may be made without departing fro m the 

scope of the invention.  For example, though the 

protective member 100 that is thermally insulative is 

used in the first and second embodiments, etc., a 

protective member that is not thermally insulative may be 

stuck to the face side of the wafer 10 in preparing  step 

ST1, and the protective member that is not thermall y 

insulative may be peeled off and the protective mem ber 

100 that is thermally insulative may be stuck to th e 

wafer 10, i.e., the face sides 5 of the device chip s 2 

before molding step ST2. 

        The present invention is not limited to the  details 

of the above described preferred embodiments.  The scope 

of the invention is defined by the appended claims and 

all changes and modifications as fall within the 

equivalence of the scope of the claims are therefor e to 
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be embraced by the invention.  
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WHAT IS CLAIMED IS: 

        1.  A method of manufacturing a molded chip ,  

comprising: 

        a preparing step of sticking device faces o f a 

plurality of device chips arrayed to a protective m ember 

that is thermally insulative, thereby forming a chi p 

group of the device chips; 

        a molding step of, after the preparing step , 

supplying a molding resin to reverse sides of the d evice 

chips and gaps between the device chips, thereby fo rming 

a molded wafer in which the reverse sides and side faces 

of the device chips are covered with a resin moldin g; and 

        a molded wafer dividing step of, after the molding 

step, dividing the molded wafer along centers of th e gaps 

filled with the resin molding into molded chips on a 

basis of an image in which a face side of the molde d 

wafer has been imaged. 

        2.  The method of manufacturing a molded ch ip 

according to claim 1, wherein 

        the preparing step includes 

                a groove forming step of forming gr ooves in 

a wafer having a plurality of areas demarcated by a  grid 

of projected dicing lines on a face side of the waf er and 

a plurality of devices formed respectively in the a reas, 
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to a depth larger than a finished thickness, 

                a protective member sticking step o f 

sticking the protective member to the face side of the 

wafer in which the grooves have been formed, and 

                a grinding step of grinding a rever se side 

of the wafer, thereby exposing the grooves on the w afer 

and dividing the wafer into the device chips. 

        3.  The method of manufacturing a molded ch ip 

according to claim 1, wherein 

        the preparing step includes 

                a thinning step of grinding a rever se side 

of a wafer having a plurality of areas demarcated b y a 

grid of projected dicing lines on a face side of th e 

wafer and a plurality of devices formed respectivel y in 

the areas, thereby thinning the wafer to a finished  

thickness, and 

                a dividing step of dividing the thi nned 

wafer along the projected dicing lines. 

        4.  The method of manufacturing a molded ch ip  

according to claim 1, further comprising: 

        an expanding step of, after the preparing s tep and 

before the molding step, expanding the protective m ember 

in planar directions, thereby widening distances be tween 

the device chips. 
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        5.  The method of manufacturing a molded ch ip 

according to claim 1, wherein  

        the wafer has an arcuate outer circumferent ial side 

face, 

        the preparing step includes an edge trimmin g step 

of trimming the arcuate portion on the face side of  the 

wafer off along the outer circumferential edge, and   

        a molding resin supplied to the reverse sid e of the 

wafer is pressed against the reverse side of the wa fer in 

a mold in the molding step. 

        6.  The method of manufacturing a molded ch ip  

according to claim 1, further comprising: 

        a protective member peeling step of, after the 

molding step, sticking an adhesive tape to a revers e side 

of the molded wafer and peeling off the protective member 

from the face side of the molded wafer, wherein 

        the molded wafer is divided from the face s ide of 

the molded wafer in the molded wafer dividing step.  


