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METHOD OF PRODUCTION OF SEMICONDUCTOR DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method of 

production of a semiconductor device, more particularly 

relates to a method of production of a semiconductor 

device of a package format made small in size and high 

in density. 

2. Description of the Related Art 

In the VSLI and other semiconductor devices of 

recent years, the size has been reduced by 70 percent in 

three years and higher integration and higher performance 

have been achieved. Along with this, the package format 

of semiconductor devices has been reduced in size and 

increased in density. 

In the related art, as the package format of a 

semiconductor device, the DIP (Dual Inline Package) or 

PGA (Pin Grid Array) and other through hole mount devices 

(THD) for mounting by inse·rting iead wires into through 

holes provided in a printed circuit board and QFP ('Quad 

Flat CL-Leaded) Package) or TCP (Tape Carrier Package) or 

other surface mount devices {SMD) for mounting by 

soldering lead wires to the surf ace of a board have been 

used. Further, the industry is shifting to package 
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formats such as BGA (B~l.l. Grid·Array) packages forming 

out~u~ terminals in grid array state. 

On the other hand, there have been rising 

demands for greater reduction of size and increas~ of 

density of semiconductor devices. These can no l.onger be 

met with the above QFP and other package formats. For 

this reason, attention has focused on the pack~ge format 

referred to as "chip size packages" (CSP, also referred 

to as "FBGA (Fine-Pitch BGA)") for real.izing a further 

reduction of size and increase of density bringing the 

package size cl.ose to the size of the semiconductor chfp 

as much as possib.l.e. Active study is now under way, and 

many proposal.s have been made. 

An expl._anat:lon wil.l. be made next of a 

semiconductor device of the above CSP format and a method 

for.· mounting it. For exampl.e, as shown in the sectional. 

view of Fig. lA, not il.l.ustrated el.ectrode pads and a 

·base board.(interposer) 11 of a semiconductor chip lOa 

are mechanic.al.l.y and el.ect~ical.l.y con~ected by sol.der or 

other bumps 12. Further, the space between the 

semiconductor chip lOa and the base boar.d ;tl is fil.l.ed 

and seal.ed by a seal.ing resin 13 for protecting the 

connections by the bumps 12. Further, the surface of the 

base board 11 opposite·to the surface connected to the 

semiconductor chip lOa is formed with solder or other 



- 3 -

bumps 14 for connection to a mother board. The bumps 14 

are connected to the bumps 12 connecting the e1ectrode 

.. 
pads of the semiconductor chip lOa and the base board 11 

vi~ not shown through ho1es or other interconnections 

formed in the base board 11. Due to these, a 

semiconductor device 100 of a CSP format is formed. 

A mother board 2 for mounting the above 

semi.conductor device 100 has 1ands (e1ectrod.es) 21 formed 

at posit:i.ons corresponding to the positions of formation 

of the bumps 14 of the semiconductor device 100 to be 

mounted on the top surface of a board 20 made of, for 

examp1e~ a g1ass epoxy-based materia1 and a not shown 

printed circuit formed on a front surface, on a back 

surf ace or on both surf aces of the board 20 connected to 

the 1ands 21. The semiconductor device 100 is mounted on 

the mother board 2 by facing .the bump forming surf ace of 

the semiconductor device 100 to the 1and forming surface 

of the mother board 2 whi1e .a1igning the corresponding 

lands 21 and bumps 14, and, as shown in Fig. lB, by using 

a method of making the buinps 14 ref1ow etc., the 

semiconductor device 100 and the 1ands 21 of the mother 

board 2 are connected mechanica11y and e1ectrica11y via 

the bumps 14. 

The above semiconductor device 100 has the base 

board (interposer) 11 acting as a buffer between the 
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semiconductor chip lOa and the mother board 2, but 

research and deve1opment for a CSP of a format applying 

packaging at a wafer·level without using the above base 

board {i.nterposer) ~e now being actively car.ried out for 

a further reduction of size, lowering of cost, and 

improvement of processing speed of electronic circuits. 

An explanat~on will be made next of a 

.semiconductor device of a CSP format not using the above 

base board {interposer) and the method for mounting it. 

For example, as shown in the sectionai view of Fig. 2A, 

solder or other bumps 12 are formed connected to not 

illustrated electrode pads of the semi.conductor device 

lOa. The surface of the semiconductor chip lOa in the 

space between the bumps 12 is sealed by a resin coating 

15. By this, a semiconductor device 1 of a CSP format is 

formed. On the other hand, the mother board 2 for 

mounting the semiconductor device 1 has the lands 

{electrodes) 21 and a not illustrated printed circuit on 

the top surf ace of board 20 made of for example a glass 

epoxy-based material in the same way as· the above 

description. The above semiconductor device l is mounted 

on the mother board 2 by facing the bump forming surf ace 

of the semiconductor device 1 to the land forming surface 

of the mother poard 2 while aligning the corresponding 

lands 21 and bumps 12, and, as shown in Fig. 2B, by using 
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a method of making the bumps 12 reflow etc., the 

semiconductor device 1 and the lands 21 of the mother 

b~ard i are c.onnected mechanically and electricall.y via 

the btimps 12. 

An· explanation will be made next of the ~ethod 

of production of the above semiconductor device l of the 

CSP format by referring _to the drawings. First, as shown 

-in Fig. 3A, sol.der or other bumps 12a are formed on the 

semiconductor wafer lO on which the circuit pattern of 

the semiconductor chip is formed so as to be connected to 

the circuit pattern of the semiconductor chip. 
. . . .. 

Next, as shown in Fig. 3B, the .entire 

semi~on~uctor wafer 10 is ~pped in a molten resin to 

form a resin coating 15 on the bump f o:i:ming surface of 

the semiconductor wafer 10 at a thic~ess that co~pletely· 

buri~s the bumps 12a while sealing the spaces_ between the 

bumps l2a. Here, with the method of dipping in a molten 

resin (dipp~ng method), the resin coating 15 is formed on 

both surfaces of the semiconductor wafer 10. 

Next, as shown ~n Fig~ 4A, the resin coatin·g 15 

is ground £~om the top of the bump forming surf ace of the 

semiconductor wafer 10 to reduce it.s thickness until 

parts of the bumps l2a ar~ exposed. 

Next, as ~hown in Fig. 4B, solder balls l2b are 

transferred connected to the" bumps l2a. 'rhe bumps 12 are 
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constituted by the bumps 12a and the so1d~r ba11s 12b. 

Next, as shown in Fig. 4C, the semiconductor 

wafer -10 is cut ( diqing step) a1ong ·cut.ting 1in~s 

comprised;of regions between the circuit patterns of the 

semiconductor chips "formed on the semiconductor wafer 10 

-and giving cutting margins of the semiconductor wafer 10 

so as to divide it into semiconductor devices l of the 

.CSP format each having cut semiconductor chips lOa and 

unnecessary parts 3 c~mprised of the outer periphery of 

the semiconductor wafer 10 not having comp1ete circuit 

patterns. 

The semiconductor device 1 produced by the 

above method of production can be ·mounted on the moth~r 

board as it is after dicing the s~miconductor wafer ~O, 

and enab1es a reduction of costs and a shortening of a 

de1ivery compared with convention~1 semiconductor devices 
. . 

using a base board (interposer). 

In the above method· of production ·of a 

semiconductor device, however, it is diffiou1t to cut the 

semiconductor wafer accurate1y in position a1ong the· 

cutting 1ines serving as the cutti~g margin on the 

semiconductor wafer. This ·is because if a res£n coating 

is formed with respect to_ a semiconductor wafer 10 which 

has circuit patterns as -shown in for examp1e F~g. SA and 

the bumps 12 connec:ted to the patterns and in which the 
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regions between adjoining circuit patterns become the 

cutting 1ines 16,· as shown in Fig. SB, the cutting lines 

16 formed by the regions between adjoining circuit 

patterns wi11 end up being covered over the entire region 

on the semiconductor wafer 10, therefore even if trying 

to cut the semiconductor wafer a1ong the cutting lines Xi 

to X6 and Yi to Y6 in this state, it is no 1onger 

.possible to confirm the posi.tions of the cutting lines. 

Further, i.t is a1so di.fficult to confi.rm if the cut 

positions are actually along the cutting lines, so 

correct management becomes difficult in quality control 

of the process of manufacture of the semiconductor 

device. 

SUMMARY OF THE INVENTION 

The present invention was made in consi.derati.on with 

the above problem. The present invention has as its 

object to provide a method of production of a 

semiconductor device of a package format comprised of a 

semiconductor chip having bumps.on its surface with 

spaces between bumps on the bump forming surf ace sealed 

by a resin, wherein it is possible to cut a semiconductor 

wafer accurately aligned with cutting lines forming 

cutting margins on the semiconductor wafer in the dicing 

step ~or producing the semiconductor device. 

·.i 

I 

I 
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To achieve the above object, the meth~d of 
. . 

production of a semiconductor devi~e of the present 

inventi_on provides a method of product:Lon of a 

. . 
semiconductor device of a package format comprised of a 

semiconductQr chip having bumps on its surface with 

spaces between bumps on the bump forming surface sea1ed 

by a resin., comprising a step of forming, on a 

·semiconductor wafer having a first re$ion and a second 

region, formed with a circuit pattern of the 

semicond~qtor chip at least at the first region, and 

~armed with ~utting 1ines between semiconduc~or chips 

extending across the first region and·second region, 
' . 

bumps at 1~ast at the first region so as to connect to 

the circuit patterri of the semiconductor cµip, a step of 

forming a resin coating on the bump forming surface of 

the se~iconductor wafer at the first region-at a 

predetermined thickness whi1e sea1ing the spaces between 

the bumps and at a region containing at ·ieast a part of 

the cutting 1ine in the second region at a thickness 

enab1ing confirmation of a position of the part o~ the 

cutting line,. and a step of cutting the semiconductor 

wafer a1ong the cutting 1ines using as a reference 

position the cutting 1ine. confirmed at the region 

co~taining the part of the cutting line in the second 

region. 
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According to th~ method of· production of a 

semiconductor device of the present invention, on a 

semiconductor wafer having a first region and a second 

region, formed with circuit patterns of semiconductor 

chips· at 1east at the first region, and forme~ .with 

cutting 1ines between semico~ductor ch~ps extending 

across the first region and the second region, bumps are 

. formed so as to connect to the circuit patterns .of "the 

semiconductor chips in at 1east the first region. Next, a 

resin coating is formed on the bµmp forming surface of 

the semiconductor water at th~ first region to a 
;, 

predetermined thickn'.ess whiie sea1ing the spaces· between 

the bumps and at the region including at least a part of 

the cutting line in the second regi~n at a thickness 

enabling confirmation of a position of the part of the 

cutting 1ine. Ne~t, the semiconductor wafer is cut a1ong 

the cutting 1ines·using as a reference position the 

cutting line confirmed at the region containing the part 

of the cutting li~e in the second region. 

According to the method of .~roduction of a 

semiconductor device of the present invention, since the 

resin· coating is formed on the bump forming surface of 

the semiconductor wafer a~ the first region to the 

predetermined thickness while sealing the spaces between 

the bumps and at the region containing at least the part 
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of the cutting 1ine in the second region at the thickness 

enabl.:1:-ng co.nfirm.ation o_f the position of the part of the 

cutting l.ine, when cut~ing t~e semiconductor wa~er ·in a 

l.ater step~ it is possible to confirm the positio·n of the 

cutting l.ine at the regiori containing at l.east the part 

of the cutting l.ine ~n the second region and possibl.e to 

cut the semiconductor wafer a~curatel.y positioned to the 

-cutting l.ines g~ving the cutting margins on the 

semiconductor wafer. 

The above method of production of a semiconductor 

device of the present inv~ntion pref erabl.y has the first 
;. 

regi.on made a region of a center of ·the sem1conductor 

wafer and has the second region made a region of an.outer 

periphery of the semiconductor wafer. Since the resin 

coat1ng is formed thin on at least the part of the second 

region, ,the region ends up being unusabl.e for a · 

semiconductor.device, but since the region at the outer 

periphery of the semiconductor wafer original.l.y does not 

have.comp1ete circuit patterns and 1s unnecessary, that 

region can .be used as ·the "secon~ region. 

The above metho~ of production of a semiconductor 

dev;lce of the present invention pre.ferabl.y has the step 

of forming a resin coating on the bump forming surface of 

the semiconductor wafer-inc1uding a step of fo:tm~ng a 

resin coating at a predeterm~~ed.th1ckness at the first 
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region and the second region and a step of reducing the 

thickness of the ~esin coating at the region containing 

at 1~ast the part of the cutting 1ine in the second 

region to the ~hickn~ss enab1ing confirmation of the 

position of the part of the cutting 1ine. Even if formed 

thick at the second regio~, it is possib1e-to reduce the 

thickness t"o enab1e the position of the part of the 

.cutting iine to be confirmed. 

The above method of production of a semiconductor 

device of t~e present invention pre~erably has, in the 

st~p ~f forming a resin coating at a predetermine~ 
... 

thickness' in the first region and the second region! the 

resin coating formed by irilmersing the semiconductor wafer 

in a mo1ten resin. Due to this, it is possible to form 

the resin coating at a predetermined thickness at the 

f_irst reg_ion and th~· seco_nd region. 

The above method of production _of a semiconductor 

device o~ the present invention preferably has. in the 

step of forming the resin coating on the bump forming 

surface of the semiconductor wa~er, the resin coating 

· formed using a mo1d designed to give the predetermined 

thickness at the first region and t.o give the thickness 

enabling confirmation of the position of the part of the 

cutting 1ine at the region containing at 1east the part 

of the cutting 1ine in the second region. Due to this, it 
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is possible· to form_ a thin film enabling the position of 

the part of the cutting line to be confirmed at the 

second region. 

The above method of production of a semiconductor 

device of the present invention preferably has, in the 

step of forming' the resin coating on the bump forming 

surface of the semiconductor wafer, the resin coating 

·formed to give a thickness of not more than 30 µmat the 

reg~on containing at least the part of the cutting line 

in the second region. Due t~ this, it is poss~ble to give 

a thickness enabling t~e position of the.part of the 

cutting line to be confirmed. 

The above method of produ~tion of a semiconductor 
. . . 

device of the present invention preferably has, in the 

step of forming the resin coating on the bump forming 

surface of the semiconductor wafer, the resin coating 

formed at a thickness for compl.etel.y burying the bumps in 

the first region and, before the step of cutting the 

semiconductor wafer, further has a step of reducing the 

th:lckness of the resin coating t:intil." at least parts of 

the bumps are exposed at the first regi.op.. Due to this, 

parts of the bumps become exposed and can be el.ectrica11.y 

connected to when mounting on_ a mother board. 

The abo_ve method o~ production of a semiconductor 

device of the present invent~on prefe~abl.y has, in the 
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step of cutting the semiaonductpr wafer, an imag~ of the 

semiconductor wafer taken and processed on a computer to 

. . 
confirm the position of the cutting 1ine. A1ong with the 

incr~asing reduction of the design ru1e of semiconductor 

deyices from for e_xamp1e 0. 35 µm to 0. 25 µm or 0 .18 µm, 

. . . 
the widths of cutting 1ines between s~miconductor chips 

have become sma11er and difficult to confirm visua11y.· 

·Even so~ i:t is possib1e to cpnfirm the ;position of 

cutting 1ine re1iab1y by image process~ng on a computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the.present 

invention wi11 become c1earer from the fo11owing 

description of the preferred embodiments given with . . . . 

reference to the accompanying drawings, in which: 

Figs. lA to lB are sectiona1.views _for exp1aining 

the semiconduc_t"or device accordin~ to the first re1ated 

art and the method of mounting the same to the mother 

board, in which Fig. lA shows the state up to the step of 

mounting the semiconductor dev~ce to the mother board and 

Fig. lB shows the state up to the ref1ow step: 

Figs. 2A to 2B are sectiona1.views for explaining 

the semiconductor device according to the second re1ated 

art and the method of mounting the same to the mother 

board, in which Fig. 2A shows the state up to the step of 
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mounting the semiconductor dev~ce to the mother board and 

Fig. 2B shows_ the state up to·the ref1ow step; 

Figs.. 3A to 3B are sectional views of steps of a 

method of production of a semiconductor device according 

to the second re1ated ar~, in which Fig. 3A sh~ws the· 

state up to the. step for forming the bumps and Fig~ 3B 

shows the state up to the step for forming the resin 

coating; 

Figs. 4A to 4C are steps continuing from Figs. 3A to 

3B, in which F:f:.g. 4A shows the state up to the step for 

reducing ~he thickness of the resin coating, Fig. 4B 

shows the state up to the trans.fer step of the sol.der 

bal.l.s to the bumps,_and Fig. 4C shows the state up to a 

step for cutting the semiconductor wafer al.ong the 

cutting l.iI].es; 

Figs. SA to.SB are perspective views. of the 

semiconductor wafer in steps of the method of production 

of a semiconductor device according to the second rel.ated 

art, in which Fig. SA shows the state after the step of 

forming the bumps and Fig. SB ~hows the state after the 

step for forming the resin coating; 

Figs. 6A to 6B are sectional. .views for expl.aining a 

semiconductor device accprding to a first embodiment and 

a method p~ mounting the same to a mother board, in· which 

Fig. 6A shows the state up·to·a step of mounting the 
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semiconductor device· to the mother board and "Fig. 6B 

shows the state ~p to a.·refl.ow step: 

Figs. 7A to. 7C are seQtiona1 views of steps of a 

method of production of a semiconductor device acco·rding 

to the first embodiment, in whioµ Fig. 7A shows ·the state 

up to a step for forming bumps,. Fig. 7B shows the state 

up to a step for forming a ·resin coat.ing, and Fig. 7C 

shows a state up to a step for reducing the thickness of 

the resin coating in the parts of the second region: 

Figs. SA to SC are steps oontip~ing from Figs. 7A to 

7C, in whicn Fig. SA shows the state up to a step for 

reducing the thickness of the resin coating in th~ _first 

region, Fig. SB shows the state up to a tra~sfer step of 

sol.der bal.l.s to the bumps, and ~ig. SC sh~ws the.state up 

to a step for cutting a semiconductor wafer along cutting 

l.ines: 

Fig. 9 is a persp_ect:i.ve view of the semiconductor 

wafer after the step for forming the bumps in the steps 

of the method of production of the semiconductor device 

according ~o the first embodiment= 

Figs. lOA to lOB are perspective views of the 

semiconductor wafer after the step for forming thin 

regions in the parts of the second region in the steps of 

the method of production ·of a semiconductor device 

according to.the f.irst embodiment: 
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Figs. llA to llC are sect~ona1 views of steps of a 

method of production of a semico~duot~r device according 

to a second embodiment, in which Fig. llA shows the state 

up to a step for forming bumps, Fig. llB shows. the state 

up to a step for p1aoing the semiconductor wafer· on a 

mo1d, and Fig. llC shows the state up to the step for 

forming the resin·coating: a~d 

Figs. 12A to 12C are steps continued to Figs. llA to 

llC. in which Fig. 12A shows up to the step for reducing 

the thickness of the resin coating in the first region, 

Fig~ 12B shows up to the transfer step of the so1der ba11 

to.the bump, and Fig. 12C shows up to the step for 

cutting the semiconductor wafer aiong the cutting 1ine. 

DESCRIPTION OF THE PREE_'ERRED E-MBODIMENTS 

Be1ow, an exp1anation wi11 be made of embodiments of 

the method of production o·f· a semiconductor device of the 

present invention by referring to the drawings. 

First Embodiment 

The semiconductor device ~ccording to the present 

embodiment, as sho-wn in the seotiona1 view of Fig. 6A, is 

formed with so1der or other bumps .12 ·connected to not 

i11ustrated e1ectrode p~ds of a semiconductor chip lOa. 

The surface· of the semiconductor chip lOa in the spa~es 

between the bumps 12 is sea1ed by the resin coating 15. 
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The surf ace of the semiconductor chip lOa at the side 

opposite to the bump 12 forming surface may also be 

~overed by the resin coating. Due to this, a 

semico~ductor device 1 of a CSP format is formed. 

The mother board 2 for mounting the semiconductor 

device 1, as shown in Fig. 6A, is comprised of a board 20 

made of for example a glass epoxy-based material on the 
" 

-top of which C3:Xe provided lands (electrodes) .21 and a not 

i11ustrate_d printed circuit. ·The semiconductor device 1 

is mounted on the mother board 2 by facing the bump 

forming surface of the semiconductor dev~c~ 1 to the land-

formi.ng surface of the mother board 2 w~ile aligning the 

corresponding lands 21 and bi:tmps 12, and, as shown in 

Fig. 6B, by using a method of making the bumps 12 reflow 

etc., the semiconductor dev~ce 1 and the lands 21 of the 

mother board 2 are connected m~chanica11y and 

e1ectrica11y via the bumps 12. 

An explanation will be made next of the method of 

production of the semiconductor device 1 of the CSP 

format by referring to the draw~ngs. First, as shown in 

Fig. 7A, circuit patterns (not i11ustrated) of 

semiconductor-chips and the cutting lines (not 

illustrated) between semiconductor chips are formed on 

the semiconductor wafer 10 •. Here, the region at the 

center of the semiconductor wafer 10 on which comp1ete 
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circuit patterns of the semiconductor chips are formed is 

defined as the first region A, whi1e the region at the 

o~ter per~phery of the semiconductor wafer 10 which does 

not have comp1ete circuit patterns and is unnecessary is 

defined as the second region B. The cutting 1ines between 

the semiconductor chips are formed exten~ing across the 

first region A to the second region B. Next, so1der, go1d 

.or other bumps 12a are formed in at 1east the first 

region A by a vapor deposi-tion process or a transfer 

process etc. so as to connect to the circuit patterns of 

the semico~ductor chips. 

Next, as shown in Fig. 7B, the entire ·semiconductor 

wafer 10 is dipped in mo1ten resin to .seai the spaces 

between the bump.s 12a in the first region A and form the 

resin coating 15 on the blimp 12a forming surf.ace of the 

semiconductor wafer 10 in the first region A and the 

second region B to a t~ickness compl.-etel.-y burying the 

bumps 12a. Here, with he method of dipping in mol.-ten 
" . resin (dipping proces_s) , the resin coating 15 is formed 

on both surfaces of the semiconductor ·wafer 10, but it is 

not al.ways necessary to form the resin coating of the 

back ~urface opp6site to the bump 1_2a forming su,rface. 

Next, as shown in Fig. 7C, the resin coating 15 is 

reduped in thickness to an extent enab1ing confirmation 

of the positions of parts of· the cutting 1.-ines in the 
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regions containing at least the parts of t~e cutting 

lines in the second· region B. In the thin film region 16a 

of part of the second region B, the th~ckness of the 

resin coat;ng 15 becomes for example 20 to ;30 µm. ·The 

patterns underneath the resin coating can be seen through 

this, therefore the positions of parts of the cutting 

1iries can be confirmed. 

Next, as shown in Fig. BA, in the first region A, 

the resin coating 15 is ground to reduce it in thickness 
.. 

unti.1 at least parts of the bumps 12a are exp.osed. 

Next, as shown in Fig. 8B, in the ~irst region A, 

solde.r bal.1s 12b are transfer~ed connected to the bumps 

12a. The bumps l~ are constituted ·by the. bumps 12a and 

the solder balls 12b. 

Next, as shown in Fig. BC, . the semiconduoto~ wafer 

10 is cut (dicing step) along the cutting l.i.nes comprised 

of the regions between circuit patterns of the 

semiconductor chips formed on the semiconductor wafer 10 

in the first region A and the second region B and giving 

cutting margins of the semicond~ctor w~fer 10 to di.vi.de 

it into semiconductor devices 1 of the CSP format each 

having cut semiconductor chips lOa and an unnecessary 

part 3 comprised of the o~ter periphery of the· 

semiconductor wafer 10 which does not ·have complete 

circuit patterns. Here, in cutting the semiconductor 
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wafer 10 a1ong the cutting 1ines, the positions of the 

cutting 1ines ar~ visua1ly confirmed fr9m the under1ying 

patterns seen through the thin resin coating 15 or an 

image of the semioQnductor wafer 10 is take~ by a CCD 

camera or the 1ike and the obtained·iinage is processed on 

a computer to confirm the positions of the cutting 1ines 

and then the semiconductor wafer 10 is cut a1ong the 

-cutting 1ines using as reference positions the confirmed 

cutting 1ines. 

In the above met~od of production of the 

semiconductor device, the resin.coating 15 is formed on a· 

semiconductor wafer 10 which has the circuit p~tterns as 

shown in for example Fig. 9 and the bumps 12 connecting 

to the patterns ·and in.which.the regions betwe~n 

adjoining circuit patterns become the cutting· 1ines 16, 

but as shown in Fig. lOA or Fig. lOB·, by reducing the 

thickness of the resin coating 15 to a thickness enab1ing 

confirmation of the positions of parts of the cutting 

lines in the regions containing parts of the cutting 

+ines in the region which does ~ot have complete circuit 

patterns on the semiconductor wafer 10 and becomes 

unnecessary (for example, as shown in Figs. lOA and lOB, 

four portions are selected from the semiconductor wafer), 

the underlying patterns of the resin coating can be seen 

through it in thin £-ilm regions i6a, so the positions of 
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the cutting lines 16 can be confirmed and, when cutting 

the semiconductor: wafer .lo along the cutting lines of X1 

to X6 and Y1 to Y6 , the semiconductor wafer 10 can be cut 

accurately pos1tioned to the cut~ing lines 16 giving the 

cutting margins on the semiconductor wafer 10. 

Second Embodiment 

The semiconductor device according to the present 

embodiment is substantially the same as the semiconductor 

device according to the first embodiment, so an 

explanation will be omitted. 

An explanation will be made of the method of· 

production of a se~iconductor device according to the 

present embodiment by referring to the drawings. First, 

as shown in Fig. llA, circuit patterns (not ill~strated} 

of the semicond.uctor .chips and the cutting lines (not 

illustrated} between semicond~ctor chips are formed on 

th~ semi~onductor wafer 10. Here, the region at the 

center of the semiconductor w~fer 10 on which· the 

complete circuit patt~rns of the semiconductor chips are 

formed is· defined as ~he first r·egion A, while the region 

on the outer periphery of the semiconducto~ wafer 10 

wh.ich does not have the comp1et:e ci_rcuit" patterns and 

becomes unnecessary is defined as the secoµd region B. 

The cutting lines between the semiconductor chips are 

formed extending across an area from the first region A 
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to the second region B. Next, solder or gold or other 
\ 

bumps 12a are formed in at least ~he first region A by a 

vapor depo~ition process or a tran~fer process etc. so 

as to be connected to the circuit patterns of the 

semiconductor chips. 

Next, as. shown in Fig. llB, the semiconductor wafer 

is placed on a first mold ·30, then a resin tab1et 15a is 

placed over this. A second mo1d 31 is pressed against 

this from above, the tabl.et-shaped resin ·is melted and 

then made ~o resolidify in the first region A whi1e 

sea1ing the spaces between the bumps 12a, and thereby the· 

resin coating 15 ·is formed on th~ pump l2a forming 

surface of the semiconductor wafer 10. Here, by using a 

pair of the first mold 30 and second mold 3.1 selected .to 

give a thickness compl.etely burying.the bumps 12a in the 

first region A of the semiconductor wafer 10 and to give 

a thickness enab1ing corifirmatio~ of the positions of the 

parts of the cutting.1ines in the regions containing at 

1east the parts of the cutting lines in the second region 

B, as shown in Fig. llC, the th~ckness of the resin 

coating 15 in. the thin regions 16a constituting.the parts 

of :the second ·-region B can be made to 20 to 30 µm and. the 

underlying pat~erns of the resin coating can be seen 

through it, therefore the positions of the parts of the 

cutting lines can be conf~ed. 
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Next, as shown in Fig. 12A, in the first region A, 

the resin coating 15 is ground to reduce the thickness 

unti1 at least parts of the bumps 12a are expose4. 

Next, as shown in Fig. 12B, in the first region A, 

soider ba11s 12b are transferred connected to the bumps 

12a. The bumps 12 are constituted by the bumps 12a and 

the so1der ba11s 12b. 

Next, as shown in Fig. 12C, the semiconductor wafer 

10.i~ cut (dicing step) along the cutting lines comprised 

of the regions betwe~n circuit patterns of the 

semiconductor c~ips formed on the semiconductor wafer 10 

in the f:trst region A and the second ~eg~on B and giving 

cutting margins _of the semiconducto.r wafer 10 to di.vi.de 

it into ~e~iconductor devices 1 of the CSP format each 

having·cut.semiconductor chips lOa and an unnecess~ 

part 3 comprised of the outer periphery of the 

semiconductor wafer 10 which does not have complete 

circuit patterns. Here, in cutting the semiconductor 

wafer 10 along the cutting lines, the positions of the 
. . 

cutting lines are visually confirmed from the underlying 

patterns seen through the thin resin coating 15 or an 

image of t~e semiconductor wafer 10 is taken by a CCD 

camera or the like and the obtained image is processed on 

a computer to confirm the positions of the cutting iines 

and then the semiconductor wafer 10 is cut along the 
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cutting l.ines using as reference ~ositions the confirmed 

cutting l.ines. 

In the above method of production of the 

semiconductor device, 1.ike in the firs~ embodiment, the 

underl.ying patterns of the resin coating can be seen 

through it in thin fiim regions 16a, so the positions of 

the cutting l.ines 16 can be confirmed and, when cutting 

the semiconductor wafer 10 a1ong the cutting l.ines of X1 

to X6 and Y1 to Y6 , the semiconductor wafer 10 can be cut 

accurately positioned to the cutting lines 16 giving the 

cutting margins on the semiconductor wafer 10. As the 

.· 
thin regions f.orme~ by u~ing the mol.ds., tl;l.e pat.tern as 

shown in Fig. lOA or Fig. lOB can be used. 

The semiconductor device of the ~resent invention 

can be appl.ied to MOS transistor type semiconductor 

devices, bipolar semiconductor devices, BiCMOS 

semiconductor devices, sem~conductor devices carrying 

l.ogics and memories, and any other semiconductor devices. 

The semiconductor device of the present invention is 

not 1.imi t·ed to the above embodiqlents. For example, when 

reducing the thickness of the resin coating in the 

second region so that the cutting ~nes can be confirmed, 

it is acceptable even if the resin coating ends up being 

compl.ete1y removed in the thin regions. It ·is al.so 

possibl.e to form" the resin coating to a thickness such 
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that parts of the bumps are exposed from the first. Other 

than this, various modifications are possible within a 

range not out of the gist of the present invention. 

As described above, according to the method of 

production of a semiconductor device of the present 

invention, since the resin coating is formed on the bump 

forming surf ace of the semiconductor wafer to a 

.predetermined thickness in the first region while sealing 

the spaces between the bumps and to a thickness enabling 

confirmation of the positions of the parts of the cutting 

lines in the regions containing at least the parts of the .. -. 

cutting lines in the second region, when cutting the 

semiconductor wafer in the latter step, it is possible to 

confirm the positions of the cutting lines in the regions 

containing at least the parts of the cutting lines in the 

second region and possible to cut the semiconductor wafer 

accurately positioned to the cutting lines giving the 

cutting margin on the semiconductor wafer. 

While the invention has been described with 

reference to specific embodiment chosen for purpose of 

illustration, it should be apparent that numerous 

modifications could be made thereto by those skilled in 

the art without departing from the basic concept and 

scope of the invention. 
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What is ciaimed is: 

1. A method of production of a semiconductor 

device of a package format comprised of a semiconductor 

chip having bump~ on its sur~~ce with spaces between 

bumps on the bump forming surface seaied by a resin, 

said process for production of a semiconductor 

device comprising steps of: 

forming, on a semiconductor wafer having a 

first region and a second region~ formed with a circuit 

pattern of said· semiconductor chip ~t 1east at said first 

region, and formed with cutting iines between 

semiconductor c~ips extending across the first region and 

second region, bumps at 1east at said first region so as 

to connect to the circuit pattern of the semiconductor 

chip, 

forming a resin coating on said bump forming 

surface of the semiconductor wafer at said first region 

at a predetermined thickness whi1e sea1ing the spaces 

between the bumps and at a region containing at ieast a 

part of the cutting ·iine 1n the second-region at a 

thickness enab1ing confirmation of a position of the part 

of the cutting 1ine, an~ 

cutting said semiconductor wafer a1ong said 

·cutting 1ines using as a reference position the cutting 

1ine confirmed at the region containing the part of the 
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cutting 1ine in the second region. 

2. A method of production of a semiconquctor 

device as set forth in c1a;Lm 1, wherein: 

said first region is made a region of a center 

of the semiconductor wafer and 

said second region is made a region of an outer 

periphery of the semiconductor wafer. 

3. A method of production of a semiconductor 

device as set forth in claim l, wherein the step qf 

forming a resin coating on the bump forming surf ace of 

the semiconductor wafer includes steps of: 
;, 

forming a resin coating_ at a predetermirred 

thickness at said first region and said second region and 

reducing the thickness of -the resin coating at 

the region containing· at least the part of the cut-t;ing 

1ine in the se.cond region to the thickµess enab1ing 

confirmation of the p.osition of the part· of the cutting 

1ine. 

4. A method of production of a semiconductor 

device as set forth in claim 3, wherein, in the step of 

forming a resin coating at a predetermined thickness in 

the first region and the second region, said resin 

coating is formed by imme~sing the semiconductor wafer in 

a mol.ten resin. 

5. A method of pr~duction of a semiconduqtor 
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·device as set forth in claim 1, wherein, in the step of 

forming the resin. coating on the. bump f orniing surf ace of 

the semiconductor wafer, the resin coating is form~d 

using a mold designed to give the predetermined thickness 

at the first regio~ and to give the thickness enabling 

confirmation of the position of the part of the cutting 

line at the region ~ontaining at least the part of the 

_cutting line in the second region. 

6. A method of production of a semiconductor 

device as set forth in claim 1, wherein, in the step of 

forming the resin coating on the bump forming surface of 

the semiconductor wafer, the resin coating is formed to 

give a thickness of not more than 30 µm at the region 

containing at least the p_art of the cutting line in the 

second r~gion. 

7 •. A method of production qf a semiconductor 

device as set forth in claim 1, wherein: 

in the step of forming the resin coating on the 

bump forming surface of the semiconductor wafer, the 

resin coating is formed at a thickness for completely 

burying the bumps in the first region and 

before the step of cutting the semiconductor 

wafer, there is further a step of reducing the thickhess 

of the resin coating until at least parts of the bumps 

are exposed at the first region. 
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a. A method of production of a semiconductor 

device as set forth in claim 1, wherein: 

in the step of cutting the semiconductor wafer, 

an image of the semiconductor wafer is taken and 

processed on a computer to confirm the position of the 

cutting line. 


