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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 semiconductof
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
rgcenf veaxrs, 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 pacgage format of a
sémiconductor device, the DIP (Dual Inline Package) or
PGA (Pin Grid Array) and other through hole mount devices
(THD) for mounting by inserting'iead wires into through
holes provided in a printed circuit board and QFP (Quad
Flat (L-Leaded) Package) or TCP (Tape Carrier Package) or
other surface mount devices {SMD) for mounting by
soldering lead wires to the surface of a board héve been

used. Further, the.industry is shifting to package
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formats such as BGA (Ball Grid -Array) packages forming
output terminais in grid array state.

On the other hand, there have been rising
demands for~greater reduction of size and increase of
density of semiconductor devices. These can no longer be
met with the above QFP and other package formats. For
this reaéqn, attention has focused on the package format
referred to as "chip size packages“ (CSP, also referred
to as "FBGA (Fiﬁe—Pitch BGA)") for realizing a further
reductlon of size and increase of density bringing the
package size close to the size of the semiconductor chip
as much as possible. Active study is now under way, and
many proposals have been made.

An explanation_will be made next of a
semiconductor device éf the above CSP format and a method
forfmounting it. For example, as shown in the sectional
view of Fig. 1A, not iilustrated electrode pads and a
‘base boaid.(intérposer) 11 of a semiconductor chip 10a
are mechanically and electrically connected by solder or
other bumps 1l2. Further,' the space between tﬁé-
semiconductor chip 10a and the base board 11 is filled
and sealed by a sealing 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 10a is formed with solder or other



bumps 14 for conneqtion to a mother board. The bumps 14
are connected to the bumps 12 connecting the electrode
pads of the semiconductpf chiﬁ 10a and the base board 1l
via not shown through holes or other interconnections
formed in the base boérd 11. Due to these, a
semiconductor device 100 of a CSP format is forméd.

A mother board 2 for mounting.the above
semiconductor device 100 hés lands (electrodes) 21 formed
at positions 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_zo made of, for
example, a glass epoxy-based material and a not shéwn
printéd circuit formed on a front surface, on a back
surface or on both surfaces of the board 20 connected to
the lands 21. The semiconductor device 100 is mounted on
the mothef board 2 by facing the bump forming surface of
the semiconductor device 100.to the land forming surface’
of the mother board 2 while aligning the corresponding
lands 21 and bumps 14, and, as shown in Fig. 1B, by using
a method of making the bumps 14 reflow etq., the
semiconductor device 100 and the lands 21 of the mother
board 2 are connected mechanically and electrically via
the bumps 14.

The above semiconductor device 100 has the base

board (interposer) 11 acting as a buffer between the



semiconductor chip IQa and the mother board 2, but
research and development for a CSP of a format applying
packagiﬁg at a waﬁer-level without'using the above base
board (interposer) are now being actively carried out for
a further reductién of size, lowering of cost, and
improvement of processing speed of electronic circuits.
An explanation 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 sectional view of Fig. 24,
solder or other bumps 12 are formed connected to not
illustrated electrode pads of the semiconductor-device
l10a. The.surface bf the éemiconductor chip 16a in the
space betwéen 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 de&iée 1 has thé lands
(electrodes) 21 and a not illustrated printed circuit on
the top surface of board 20 made of for example a glass
epoxy-based material in the same way AS'the above
description. The—above semiconduétor device 1 is mounted
on the mother board 2 by fac;ng the bump forming surface
of the semiconductor device 1 to the land forming surface
of the mother board 2 while aligning the corresponding

lands 21 and bumps 12, and, as shown in Fig. 2B, by ﬁsing



a method of making the bumps 12 rgflow etc., the
sgmiéonductor device 1 and the lands 21 of.the mother
board 2 are cbnnected mechanically aﬁd electrically ?ia
the bumps 12. |

An explanation will be made ﬁext of the method
of production of the above semiconductor device 1 of the
CSP format by réferring_to the Arawingé. First,_as’shoﬁn
-in Fig. 3A, solder or other buﬁps 12a are formed on the
semiconductor wafer 10 on which the circuit pattern of
the semiconductor chip is formed so as télbe“connected to
the ciréuit pattern of the semiconductor chip.

Next, as shown in Fig.TSB, the.éﬁtire
semiqon@uctor wafer 10 is dippéd in a mdlten resin to
fqrm a resin coating 15 on the bump forming éurf&ée of
the semiconductor wafer 10 at a thickness that completely
buries the bumps 1l2a while sealing the'spaces_ﬁeﬁween the
buﬁpé 12a. Here, with the meéhod of dipping in a molten
resin (dipping method), the rgéin coating 15 ig formed on
both surfaces of the semiconductor wafgr 10.

Néxt, as shown in Fig. 4A, the resin coating 15
is grouqd from the top of the bump forming surface of the
semiconductor wafei_lo to reduce its thickness until

parts of the bumps l2a are exposed.

Nekt, as shown in Fig. 4B, solder balls 12b are

transferred connected to the bumps 12a. The bumps 12 are



conétituted bf the bumps 1l2a and th solder balls 12b.
Next, as ;hown in Eig. 4C, the semiconductor

wafer 10 is cut (dicing step) élong'cutting lines

comprised;oﬁ 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 1 of the

.CSP format each having cut semiconductor chips 1l0a and

unnecessary parts 3 comprised of the outer periphery of

the semiconductor wafer 10 not having complete circuit

patterns.
The semicoﬁductor device 1 produced by the

above:method‘of production can be mounted on the mother

board as it is after dicing the semiconductor wafer 10,

and enables a reduction'bf costs and a shértening of a
delivery compared with conventional semiconductor devices
using a base béafd (interpqser).

In the above method of production of a

semiconductor device, however, it is difficult to cut the

_semiconductor wafer accurdtéiy in positidn along the-

cutting lines serving as the cutting margin on the
semiconductor wafer. This is beéause if a resin coating
is formed w;tﬁ respeét to a semiéQﬂductor wafer 10 which
has circuit pétterns as shown in fox éxample Flg. 5A and

the bumps 12 connected to the patterns and in which the



regions between adjoining circuit-patterns become the
cutting lines 16, as shown in Fig. 5B, the cutting lines
16 formed by the regions between adjoining circuit
patterns will end up being covered over the entire region
on the semiconductor wafer 10, therefore even if trying
to cut the semiconductor wafer along the cutting lines X;
to X, and ¥, to ¥ in this state, it is-no longer
.possible to confirm the positions of the cutting lines.
Further, it is also difficult to confirm if the cut
positions are actually along the cutting lines, so
correct management becomes difficult in quality control
of the process of manufacture Bf the semiconductor

device.

SUMMARY OF THE INVENTION

The present invention was made in consideration with
the above problem. The present invgntion has as its
object to provide a method of prodﬁction of a
semiconductor device of a package format comprised of a
éemiconductor chip having bumps_on its surface with
spaces between bumps on the bump forming surface sealed
by a resin, wherein it is possible to cut a séemiconductor
wafer accurately aligned with cutting lines forming
cutting margins on the semiconductor wafer in the dicing

step for producing'the semicbnductor device.



To achleve the above object, the metﬁpd of
"production of a semiconductor device of the present
invention prqvides a method of production of a
semiconductor device of a paékage format comﬁrised of a
semiconductor chip having bumps on its surface with
spaces befween bumps oh'the bump forming surface sealed
byla resin, comprising a step of forming, on a
- semiconductor wafer having a first region and a second
region, formed with a circuit pattern of the.
semiconductor chip at least at fhe first region, and
:ormed with qutting lines between semicpnductor chips
extending aqroés the first region and second region,
bumps at least at the first region so as to connect ?o
the circuif pattexrn of.the semiconductor chip, a étep of
forming a resiﬁ coating on the bump forming surface of
tye semiconductor wafer At thg first_region'at a
predetermined thickness while séaling the spaces between
the bumps and at a region containing at least a parf of
the cutting line in tﬁe second regibn at a thickness
enabling confirmaéioh of a poéiﬁion of the part of the
cutting line, apd a step of cuﬁting the semiconductor
wafer along the cutting lines using as a reference
position tﬁe cutting line.confirmgd at the region

containing the part of the cutting line in the second

region.



According to the method of'ppoducfion of a
semiconﬁuctor device of the present invention, on a
semiconductor wafer having a first'region'and a second
region, formed with circuit patterhs of semiconductor
- chips-at least at the first region, and formed with
cutting lines between semiconductor chips extending
across the first region and the secoed region, bumps are
. formed so as to connect to the circuit patterns of the
semiconductor chips in at least the first region. Next, a
resin coating is formed on the bump forming surface of
tﬁe semicondudtor'water'at the first_region to a
ﬁfedetermined thickﬁése-whiie sealing the spacee'between
the bumps and at the region;including at least a part of
-the cutting line in the secend région at a thickness
enabling confirmation of a poéition of the part of the
cutting line. Next, the semiconductor wafer is cut along
the cutting linee'using as a reference position the
cutting line confirmed a£ the regicon containing the part
of £he cutting line 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.at the first region to the
| predetermined thickness while seelipg the spaces between

the bumps and at the region containing at least the part



of the cutting line in the second_region at the thicknéss
enabling confirmation oﬁ the position'of the part of the
cutting line, when cutting tﬁé semiconductor wéfer:in a
later step; it is possible to-confirﬁ the position of the
cutting line at the regioﬁ containing at least the part
of tpe cut;ing 1iqe in the second region and possible to
cut the semiconductor waf;r accurately positigned to thé
-cutting lines giving the 6utting ﬁargins on the
semiconductor.wafer. "

The above method of production of a semiconductor
device of the present invention p;eferably has the first
region made a region pf a center of:%he semicbnductbr
wafer and has the secogd region made a régién of.én.outer
periphery of the semiéondﬁétor wafer. Since the resin
coating is formed thin on at leasﬁ the part of the sedond
région, the region énds up being unusable for a -
semiconductor. device, but since the regi;n at the outer -
periphery of the semiéonductor_wafer oriéinally does not
have'compiete dircuit patterns and is unhecessary, that
regioﬁ can be used as-the'seconq region.

The above metﬁod of production of a semiconductor
device of thé present invention préferably has the step
qf forming a resin coating on.the bﬁmp forming surface of
thé semiconductor wafer -including a stép of forming a

resin coating at a predetermined thickness at the first



region and the second region and a step of reducing the
thickﬁess of the résin coating at the region containing
at least-the part of t?é cutting line in the secona
region to the thickness enaﬁling coﬁfirmation of the
position of the paff of the cutting line. Even if formed
thick at the second regioq, it is possible. to reduce the

thickness to enable the position of the part of the
.cutting line to be confirmed.

The above method of production of a semiconductoxr
device of the preéent invenfibn preferably has, in the
step of forming a re;in coating at a prgdetermineq
thicknesé in the first regioh and the second region, the
resin coating fé;mgd bf immeréing the semiconductor wafer
iﬁ a molten'resiﬁ. Due to this, it is poss;bie to form
the resin coating at a predetermined thickness at the
first region and the second iegion.

The above method of p;éduction,of a semiconductox
device of the'present invention preferably has, in the
step of forming the resin coatipg on the bump forming
surface of fhe semiconductor wafer, the resin coating
'formed using é mold designed to give the predetermined
thickness at the first region and to give the thickness
enabling confirmation of the position of the part of the
cutting_iine at the region containing at least the part

of the cutting line in thé second region. Due to this, it



is possible to form a thin £ilm 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 reéin coating
-formed to giwve a thickness of not more than-30 um at the
region containing at least the part of the cutfing line
in the second region. Due to ﬁhis, it is possible to give
a thickness enabling the position of the part of the

cutting line to be confirmed.

The above method of product%oﬂ of”a semiconductof
device of the preséﬁfﬂinvenéion éreferably has, in the
step of forming the resin coating on the bump forming
surface of the semiconducto: wafer, the resin coating
formed at a thickness for completely burying.the bumps in
the first region ahd, before fhe step of cutting the
semiconductqr wafer, further has a step of reducing the
thickness of the resin coating until at least parts of
the bumps are exposed at the first region. Due to this,
parts of the bumps become exposed and can be electrically
conneéted to when mounting on a mother board.

The above method of production.of a semiconductor

device of the present invention prefé;ably has, in the



step of cutting the semiconductor wafer, an image pf the
semiconductor wafer taken and processed oﬁ a computer to
confirm the position of the cuttidg line. Along with the
increasing reduction of the design rule of semiconductor
devices from for example 0.35 um to 0.25 um or 0.18 um,
the widths of outting lines between semiconductor chips
have become smaller and difficult to confirm visually.

. Even so, it is possible to confirm the position of

cutting line reliably by image processing on a computer.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of ﬁhe'bresent
invgntion‘will become clearer from the following
deséiiption of the brefg;red embodiments giveh with
reference to the accompanying drawings, in which:

Figs. IA to 1B are seétional'views,for explaining
the semiqonauqtor device according to the first related
ait and the method of mounting the same to the mother
board, in which Fig. 1A shbws the state up to the step of
mounting the semiconductor device to the mother board and
Fig. 1B shows the state up to the reflow step:

Figs. 2A to 2B are sectional,views for explaining
the semiconductor device accerding to the second related

art and the method_of mounting the same to the mothexr

board, in which Fig. 2a shows the state up to the step of



mounting the semiconductor device to the mother board and
Fig. 2B shows the state up to the reflow step;

Figé. 3A to 3B'are seotional views of steps of:a
methéd of production of a semiconductor device aécording
to the ;écond related art, in which Fig. 3A shows the
state up to the. step for forming the bumps and Fig, 3B .

shows thg state up t6 the step for forming the resin

coating;

Figs. 4A to 4C are steps continuing from Figs. 3A to
3B, in which Flg. 4A shows the state up to ?he step for
reducing the thickness of the resin coating, Fig. 4B
shows the ségte up to the trahsfer step of the solder
balls to the bumps, and Fig. 4C shows the state up to a

step for dutt;ﬁg the semiconductor wafe; along the
cutting liées:

Figs. 5A to.5B are perspective views. of the
semicdnduétor wafer in steps of the method of production
of a semiconducf&r device according to the second related
art, in which Fig. 5A shows the state after the step of
forming the bumps and Fig. 5B shows the state after the
step for formiﬁg the resin coating:; |

Figs. 6A to 6B are sectional views for explainigg a
semicondu&tér.device accoxrding to a f£first embodiment and
a method of mountiqg the'same to a mother board, in which

Fig. 6A shows the state up to a step of mounting the



semliconductor device to the mother board and Fig. 6B
shows the state up to a reflow st_eﬁ; |

Figs. 7A to 7C are sectional vieﬁs of steps of a
method of production of a semiconductor device according
to the first embodiment, in which Fig. 7A shoks'the'state
up to a step for forming bumps, Fig. 7B shows the state
up to a steé for forming a resin coating, and Fig. 7C
shows a state up to a step for reduciné the thickness.of
the resin coating in the parts of the second region;

Figs. 8A to 8C are steps continuing from Figs. 7A to
7C, in which‘F;g. 8A shows the state up to a step for_
reduciné the thickqeés_of thé resin coating in the first
-région,.FiQ._BB shows the state up to a trénsfer séep of
solder balls to the bumps, and Fig. 8C shows the.sgate up
tp a step for cutting a semiconductor wafer aldné cutting
lines;

Fig. 9 is a perspective view of khe semicon@uctor
wafer after the step for forming the bumps in thg steps
of the method of production of the semiconductor device
according  to the first embodiment ;

Figs. 10A to 10B are pérspective Y;ews of the
semicgnductor wafer after the step for forming thin
regilions in the parts of the second region in the steps of

the method of production of a semiconductor device

according to,the first embodiment;



Figs. 11A to 11C are sectional views of steps of a
method of production of a semiconductor device according
to a secohd embodiment, in which Fig. 11a shows.the state
up-to a step for forming bumps, Fig. 11B shows the state
up to a step for piacing the semliconduoctor wafer on a
mold, and Fig. 11C shows the state up to the step for
forming the resin coating: and.

Figs. 12A to 12C are steps continued to Figs. llA to
11C, 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 solder-bail
to:the bump, and Fig. 12C shows up to the stép for
cutting tge semiconductor wafer alohg the cutting_line.

DESCRIPTION OF THE PREFERRED EHBODIMENTS

Below, an explanation will be made of eybodimeﬁts of
thg method of production of a sémiconductor device of the

present invention by referring to the drawings.

First Embodiment

The semiconductor dévicé accdrding to the present
embodiment, as shown in the sectional view of Filig. 6A, 1is
formed with solder or other bumps 12 connected to not
illustrated electrode pads of a semiconductor chip 10a.
?he surface of the semiconductor chip 10a in the spaces

between the bumps 12 is sealed by the resin coating 15.



The surface of the semiConductor'phip 10a at the'side_
opposite to the bump 12 forming surface maf also be
qoveféd by the fesin coating. Due to fhis, a
semiconéuctor 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 béard 20
made of for example a glass gpogy~based matérial.on the
-top of which are provided lands (electrodes) 21 and a not
illustrated printed circuit. The semiconductor device 1
is mounted on the mother board 2 by facing the bump
forming surface of the.semiconductor device 1 to the land
forming su;face of the mqther board 2 whi;e éligning the
corfesponding 1ands 21 and bumps_lz, and,.as shown in
Fig..éB, by using a method of making the bumps 12 reflow
etc., the semicondictor device 1 and the lands 21 of the
mother board 2 are connected mechanically and
electrically wvia 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 drawings. First, as shown in
Fig. 7A, qircuit pattefns (not illustrated) of
semicondﬁctor-chips and the cutting lines (not
illustrated) between semiconductor chips are forﬁed on
the semiconductor wafer 10. Here, the xregion at.the

center of the semiconductor wafer 10 on which complete



circuit patterns-of the semiconduptor chips are formed is
defined as the first region A, wﬁile the region at the
outer periphery of the seﬁicdnductor wafer 10 which does
not have complete circuit patterns and is unnecessary is

defined as the second region B. The cutting lines between

the semiconductor chip

s are formed extending across the

- first region A to the second region B. ﬁext, sdlder, gold
-or othexr bumps l2a are formed in at least the first
region A by a wvapor deposition process or a transfer
process etc. so as to connect to the circuit patterns of
the semiconductor chips.

Next, as shown in Fig. 7B, the entire Semiconductop
' Wafer ib is dipped in molten resin to seal the séaces
éetween the bumps 12a in the first region A and form the
resin coating 15 on the $Ump 12a forming surfaée of the
semiconductqr wafer 10 in the firét reglon A and the
second region.B-to a thickness completelf burying the
buﬁps l2a. Here, with he method of dipping in molten
resin.(dipping broceés), the resin coating 15 is formed
on both surfaces of the semiconductor wafer 10, but it is
not always necessary to form the resin coating of the
back surface oppdsite to the bump 12a forming surface.

Next, as shown in Fig. 7C, the resin coating 15 is
reduced in thickness to an extent enabling confirmation

of the positions of parts of the cutting lines in the



regions containing at least the garts of the cutting
lines in the second region B. In the thin film region 1l6a
of part of the second region B, the thickness of the
resin coating 15 becomes for éxample 20 56130 um.iThe
patterns underneath the resin coating can be seen throqgh'

this, therefore the positions of parts of the cutting

lines can be confirmed.

Next, as shown 1n Fig. 8A, in the first region A,
the resin coating 15 is ground to reduce it in thickness
until at least'barts of the bumps 1l2a are exposed.

Next, as shown in Fig. 8B, in the first.region A,
solder balls 12b are transferred connected to the bumps
12a. The bumps 12 are constituted by the bumps 12a and
the soldef balls 12b.

Next, as shown in Fig. 8C,  the semiconductor wafer

10 is cut (dicing step) along the cutting lines comprised
of the regions between cir&ﬁit patterns of the
semiconductor chips formed on the semiconductor wafer 10
in the first region A and £he second region B and giving
cutting margins of the seﬁicondgctor wafer 10 to divide
it into semiconductor devices 1 of the CSP format each
having.cut semiconductor chips 10a and an unnecessafy
rart 3 comprised of the outer.éeriphery of the
seniconductor wafer 10 which does not have complete

circuit patterns. Here, in cutting the semiconductor



n

wafer 10 along the cutting lines, the positions of the
cutting lines are visually confirmed from'the underlying
patterns seen through thé thin resin cqatiqg 15 or an
image of the semiconductor wafér lo.isltaken by a CCD
camera or the like and the obtained image is processed on
a computer to confirm the positions of the cutting lines
and.then the semiconductor wafer 10 is cut along the
-éutting lines using as reference positions the confirmed
éutting lines.

In the above method of production of the
éemiconductor device, the resinfcoating 15 is formed on a
semiConductor wafer iO which has tﬁe circuit pattgrns aé

shown in for example fig. 9 and the bumps 12 connécting
to the pattgrns'and in which the regions between
adjoining circuit patterns become the cutting lines 16,

but as shown in Fig. 10A or Fig. 10B, by reducing the

thickness of the resin coating 15 to a thickness enabling

confirmation of the positions of parts of the cutting

lines in the xregions containing parts of the cutting

lines in the region which does not have complete circuit
patterns on_the semiconductor wafer 10 and becomes
unnecessary (for example, as shown in Figs. 10A and 103,
four portions are selected from the semiconductor wéfer),

the underlying patterns of the resin coating can be seen

through it in thin £i1lm regions 16a, sc the positions of



the cutting lines 16 can be confirmed and, when cutting
the semiconductor wafer 10 along the cutting lines of X,
to X, and Y, to Y, the semiconductor wafer 10 can be cut
accurately posifioned to the cutting lines 16 giving the
cutting margins on the semlconductor wafer 10.

Second Enbodiment

The semiconductor device according to the present
embodiment is substantially the same as the semicoﬁauctor
device according to the first embodiment, so an
explanation will be omitted.

An explanation will be made of the method of-
production of a semiconductor device accordiﬁg to the
present embodiment by‘;eferring to the drawings. First,
as shown in Fig. 113, circuit.patteins (not illustrated)
of the semiconductor ghips.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 the
complete circuilt patterns of the semiconductor chips are
formed is defined as the first ?egion A, while the region
on the outer peripﬁery of the semiconductor wafer 10
whilch does not have the complete di:cuit'patterns and
becomes unnecessary is defined as the second region B.
The cutting lines bet%een the semiconductor chipé 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

R . \
bumps 12a are formed in at least the first region A by a
vapor deposition process or a transfer process etc. so

as to be connected to the circuit patterns of the

semiconductoxr chips.

-

Next, as. shown in Fig. 11B, fhe semiconductor wafer
is placed on a first mold 30, then a resin tablet 15a is
placed over this. A second mold 31 is pressed against
this from above, the tablet—shaped.resin is melted and
then made to resolidify in the first region A while
sealing the spaces between thé bumps 1é§, and thereby the
iesin coating 15 ‘is formed on the ﬁupp 12a forming
surface of the semicohductor wafer 16. Here, by using é
pair of the first mold 30 and second mold 31 selected to
give a thickness completély burying the bumpé 12a in thé
first region A of the semiconductor wafer 10 and to give
a thickness enabling.coﬁfirmation_of the positions of'tﬁe
parts of the cutting lines in the regidns containing at
least the parts of the cutting lines in the second region
B, as shown in Fig. 11C, the thickness of the resin
coating 15 in the thin regions 16a comnstituting.the parts
of the second wegion B can be made to 20 to 30 um and the
underlfing patterns of the resin coating caﬁ be seen

through it, therefore the positions of the parts of the

cutting.lines can be confirmed.



Next, as shown in Fig. 12A, in the first region A,
the resin coating 15 is ground to reduce the thickness

until at least parts of the bumps 12a are eprsed.

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

solder balls 12b axe transferred-connectéd to the bumps

l12a. The bumps 12 are constituted by the bumps 12a and

the solder balls 12b.

Next, as shown in Fig. 12C,'the semiconductor wafer
10.is cut (dicing step) along the 6utting lines compfised
of the regions between circuit patterns of the
semiconductoxr chips fo:ﬁed on ‘the semiconductor wafer 10
in the first region A and the second region B apd giving
cutting maféins_of the semiconductor wafer 10 to divide
it into semiconductor devices 1 of the CSP format each
having'ddtiseﬁiéonductor chips 10a and an unnecessary
paxrt 3 éomprised of the outer periphery of the
semicoﬁductor 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 visgally conf;rmed from the underlying
patterns seen through the thin résin coating 15 or an
image of the semiconductor wafer 10 is taken by a CCD
camera or the like and the obtéined image is processed on
a computer to‘confirm the positions

of the cutting lines

and then the semiconductor wafer 10 is cut along the
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cutting lines using as reference positions the confirmed
cutting lines.

In the above hethod of production of the
semiconductox devicg, like ;n the flrst embodiment, the
underlying patterns of the resin coatiﬁg can be seen
through it in thin film regions 16a, so the positions of
the cutting lines 16 c&n be coﬁfirmed and, when cutting
the semiconductor wafer 10 albng the cutting lines of Xl
to X, and ¥, to ¥;, the semiconductor wafer 16 can be cut
accurately positioned to the cutting lines iG giving the
cutting margins on the semiconductor wafer 10. As the
thin regions formed by using the moids,.the pattern as
shown in Fig. 10A ox Fig. 163 can be used;

The sgmiconducﬁor device of the present invention
can be applied to MOS transistor type semiconductoxr
devices, bipolar semiconductor devices, B1CMOS
semiconductor devices, semiconductor devices carrying
logics and memories, and any other semiconductor devices.

The semiconductor device of the present invention is
nqt limited to the above émbodiments. For example, when .
reducing the thickness of the resin coating in the
second region so that the cutting lines can be confirmed,
it is acceptable even if the resin coating ends up being
completely removed in the thin regidns. It is also

possible to form the resin coating to a thickness such



that parts of the bumps are exposgd 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 surface.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
seﬁiconductof 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 embodimenﬁ 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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1. A method of production of a semiconductor

What is claimed is:

device of a paékage format comprised of a semiconductor
chip having bumps on ifs.surfgce with spaces hetween
numps on the bump forning surface sealed by a resin,

said ﬁrocess 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 at least at said first
region, and formed with cutting lines between
semiconductor chips extending across the fiist region and
second region, buﬁps at least at said first region 50 as
to connect to the ci;cuit pattern of the semiconductdr

chip,

forming a resin coating on said bump forming
surface of the semiconductor wafer at sald first region
at a predetermined thickness while sealing the spaces
between the bumps and at a region containing at least a
part of the cutting line in the_second-region at a
thickness enabling confirmation of a position of the part
of the cutting line, and

cutting said semiconductor wafer along said
-cutting lines using as a referencg position the cutting

line confirmed at the region containing the part of the
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cutting line in the second region.

2. A method of production of a semiconductor
device as set forth in claim 1, wherein:

sald first region is made a region of a center

of the semiconductbr wafer and

sald 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 1, wherein the steﬁ of
forming a resin coating on the bump forming surface qf
the éemicondﬁdtor wafer includes steps of:

| forming a resin coating at a predétermiééd.
thickness at éaid first region and said second region and

reducing the thickness of the resin coating at
the region containing at least the part of the cuttihg
line in the second region to the thickness enabling

confirmation of the position of the part of the cutting
line.

4. A method of production of a semiconductor

device as set forth-in cldim 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 immersing the semiconductor wafer in

a molten resin.

5. A method of production of a semiconductor
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device as set forth in claim 1, wherein, in the step of
forming the resin. coatirng on the bump forming surface of
the semiconductor wafer, the resin coating.is formed
using a mold designgd to give the predetermined thickness
at the first region and to give the thickness enabling
confirmation of the position of the part of the cutting
line at the region containing at least the part of the
_dutting line in the second region.

6. A method of production of a semiconductoxn
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 reéin coating is formed to
give a thickness of not more than 30 um at the region
containing at least the part of the cutting line in the

second region.

7. - A method of production of a semiconductor

device as set foxrth iﬁ claim 1, wherein:

in the step of forming the resin coating on the
bump forming surface of fhe 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 semiconductoxr
wafer, there is further a step of reducing the thickness

of the resin coating untilil at least parts of the bumps

are exposed at the first region.
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8. 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.



