CUTTI NG APPARATUS BACKGROUND OF THE INVENTION '.. Field of the Invention
The present invention relates to a cutting apparatus suitable for use in
cutting a QFN substrate into chip size packages (CSPs). Description of the
Rel ated Art In recent years, electrical equipnment such as a nobile phone
and a personal conputer has been required to nore reduce in size and

wei ght, and there has been devel oped a technique called a chip size
package (CSP) such that a sem conductor chip is packaged to forma device
suitable for such a size reductio j ioque has been put to
practical use. For exanple, such é;tn'é%ialszsakﬁ orrr% by dividing a QFN (Quad
Fl at Non-Lead Package) substrate into individual devices. The QFN
substrate is conposed of a plurality of sem conductor chips arranged at
given intervals, an eIectrodgAéﬁéﬁgﬁﬂprge?Hgifﬁ%ﬁkT lbttice to partition

t hese sem conductor chips, a plurality of electrode term nals extending
fromthe el eckiode S ape tike @kl sh bone and connected to bonding pads
formed on the surface of each semiconductor chip, and a resin |ayer nol ded

so as to enclose eachhe present invention relates to a cutting
apparatus suitable for use in cutting a QFN substrate
inte chip size packages (CSPs).

Descripticn of the Related Art

In recent years, electrical equipment such as a
mobile phone and a personal computer has been required to
more reduce in size and weight, and there has been
developed a technique called a chip size package (CSP)
such that a semiconductor chip is packaged to form a
device suitable for such a size reduction. This technique
~has been put to practical use. For example, such a CSP is
formed by dividing a QFN {Quad Flat Non-Lead Package)
substrate into individual devices. The QOFN substrate is
composed of a plurality of semiconductor chips arranged
at given intervals, an electrode frame formed like &
lattice to partition these semiconductor chips, a
plurality of electrode terminals extending from the
electrode frame like a fish bone and connected tc bonding
pads formed on the surface of each semiconductor chip,

and a resin layer molded so as to enclose each




1 sem conductor chip and the el ectrode frane. The QFN substrate is divided
into the individual CSPs in the followi ng nmanner. The el ectrode frane of
the QFN substrate is cut by a cutting apparatus having a rotatable
cutting blade to thereby separate the electrode termnals having a shape
like a fish bone into individual pieces for each device (see Japanese

Pat ent Lai d-open No. 2004-259936, for exanple) . However, when the

el ectrode frane of the QFN substrate is cut by the cutting blade to

separate the elgeldoda tor Al spbavhodAshape tikg.a fish bone into

individual pi eces for_eap Vi ce, ere arises a problenysuch t hat the
adj acent el ectrode {gL mARlsSLsePfated 41y qbg fon@! a1 b e because of

ductility, causing a renarkable degradation in electrical characteristics

of each devi C%S@W&e@oﬁﬁlh@/§m&@| | &'h!‘esefé},ecrr%fd%r €r&he Oﬁ 8¢l of the

present invention to provide a cutting apparatus which can exhibit a
cutting perforgmncenserbhati even when the gleabpode:dd %raeringsacut by a

cutting blade to separate the electrode termnals of the adjacent devices,
a possi bl e shofdtat@bleutbtibaigeendthes adiacent seheeid0dect efipkpads due to
terminals having a shape like a fish bone into individual
pieces for each device (see Japanese Patent Laid-open No.
2004-259936, for example). However, when the electrode
frame of the QFN subkstrate is cut by the cutting blade teo
separate the electrode terminals having a shape like a
fish bone into individual pieces for each device, there
arises a problem such that the adjacent electrode
terminals separated may be short-circuited because of

ductility, causing a remarkable degradation in electrical

characteristics of each device.

SUMMARY OF THE INVENTION
It is therefore an object of the present invention
to provide a cutting apparatus which can exhibit a
- cutting performance so that even when the electrode frame
is cut by a cutting blade to separate the electrode
terminals of the adjacent devices, a possible short
circuit between the adjacent electrode terminals due to

ductility is prevented.




ductility is prevented. 2 In accordance with an aspect of the present
invention, there is provided a cutting apparatus including a chuck table
configured to hold a workpiece and cutting nmeans having a circular cutting
bl ade configured to cut the workpiece held on the chuck table, the
cutting bl ade being supported by a pair of flanges nounted on a spindle;
the cutting nmeans including a blade cover conposed of a first cover
configured to cover a first side surface of a cutting edge of the cutting
bl ade and a second ?gver copfigured to cover a Eq:%pd side surface of the

cutting edge; each of the First and second  gbvar s etk FaFmed with a

plurality of c i t ZZ | range l.ong_the quter circunference
of the cutting%%gggoggn?$%ﬁ$§§zf%%gg%%ﬁigég?gﬁggfa%%ﬁ?%%ﬁ water to a root

por i on of thes cuibid:ng, 8006 8k RO, EAALAI Yo puival ddsgmbpe outer

circunference of the flanges. Prefera he cutting e e cutting

bl ade proj ectg,{ rQmcing honer h%'%ﬂn@fat@ﬁ&!ﬁ@ecﬁ%%%%ia% anount

required for cutting of "the workpieCe. Preferably, the jet of cutting

water is supplifkifeayt b8 G tnRg o VRE BLcN@22k85n 3 hd JiRlck CfnZe O S

liters/ mn.
the cutting blade being supported by a pair of flanges

mounted on a spindle; the cutting means including a bklade
cover composad of a.first cover configured to cover a
first side surface of a cutting edge of the cutting blade
and a second cover configured to cover a second side
surface of the cutting edge; each of the first and secend
covers being formed with a plurality of cutting water
nozzles arranged along the outer circumference of the
cutting edge configured to supply a jet of cutting water
tc a root portion of the cutting edge projecting radially
outward from the outer circumference of the flanges.

Preferably, the cutting edge of the cutting blade
projects from the lower end of the blade cover by an
amount required for cutting of the workpiece. Preferably,
the jet of cutting water is supplied from.the'cutting
water nozzles at a rate of 2 to 5 liters/min.

According to the present invention, the Jjet of
cutting water supplied to the root portion of the cutting

edge projecting radially ocutward from the outer




According to the present invention, the jet of «cutting water supplied to
the root portion of the cutting edge projecting radially outward fromthe
outer 3 circunference of the flange is noved radially outward to the outer
circunference of the cutting edge so as to flow thereon by a centrifugal
force, so that the cutting water on the cutting edge is rotated therewith
to be sufficiently supplied to a cutting point on the workpiece.

Accordi ngly, extension of each electrode due to its ductility can be
suppressed to ther reven short circuit bet t he adj acent
elggtrode terﬁ%ﬁ%ﬁgggﬁgngg ?%éﬁft?g??g?§“h8§§FB|Ea¥%§g6}ﬁﬁgwaégf%% (CSP)

having good -eliectyjcal cch?Jnt?%é:%%icétj)fstheTQ%t%QR%eea%d s D81 QDL £E1 S

features and advantages o resent i1nventio t'he “manner
realizing thempll,,PECONTE.JMN.E ARRAr 0. and the, inventi [ Wil |
best be understoogoﬁro%1a %tué& o? tﬁe($gllomﬁn§tdggéﬁﬁ%%?g %%%L;ppended

claims with rgfereneerto.dheattached drawngs, showinge.some preferred
embodi nents of the invention. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is

a plan view ofg & fQEN-SHPSt L8R et to a cutting point on the workpiece.
Accordingly, extension of each electrode due teo its
ductility can be suppressed to thereby prevent a short
circuit between the adjacent electrode terminals. As a
fesult, it is possible to form a device {CSP) having good
electrical characteristics.

The abcve and other cbjects, 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 study of
the fecllowing description and appended claims with
reference to the attached drawings showing some preferred

embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of a QFN substrate;

FIG. 2 1is a cross section taken along the line II-
IT in FIG. 1;

FIG. 3 is a perspective view of a cutting

~apparatus;




FIG 2 is a cross section taken along the line Il- Il in FIG 1; FIG 3 is
a perspective view of a cutting apparatus; 4 FIG 4 is an expl oded
perspective view for illustrating a structure of nounting a cutting bl ade
to a spindle; FIG 5 is a perspective view showing a nounted condition of
the cutting blade to the spindle; FIG 6 is an expl oded perspective view of
a blade cover; FIG 7A is an expl oded perspective view of the blade cover
in the condition where it is nounted on a spindle housing; FIG 7B is a

per spective view shog&@g A2 jmount gg?%ogcfqu%%itrggﬁgﬁti‘;ehqfilgkqaggﬁcover to the
[

spi ndl e housing; FlI 8 1s a vert vi ew of e bl ade cover;

FIG 9is a seﬁimatyhs%oétﬁﬁ%u%%%{?a}é{t%g 'gn éﬁ%&%ﬂggéi@ Amhere an
el ectrode frame Iis cut by the cutting blade; an Fc™ o s a pl an vi ew of
a CSP (devi ce)spindle;
FIG. 5 is a perspeciive view showing a mounted
condition of the cutting blade to the spindle;
FIG. 6 1s an explocded perspective view of a blade
cover;
FIG. 7A is an exploded perspective view of the
blade cover in the condition where it is mounted on a
spindle housing;
FIG. 7B is a perspective viéw showing a mounted
condition of the blade cover to the spindle housing;
FIG. 8 is a vertical sectional view of the blade
cover;
PIG. 9 is a sectional view of the QFN substrate in
the condition where an electrode frame is cut by the
cutting blade; and

FIG. 10 is a plan view of a CSP {(device)

incorperating a semiconductor chip.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
L preferred embodiment of the present invention
will now be described in detail with reference to the

drawings. Referring tc FIG. 1, there is shown a plan view




i ncorporating a sem conductor chip. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT A preferred enbodi nent of the present invention wll now be
described in detail with reference to the draw ngs. Referring to FIG 1,
there is shown a plan view 5 of a QFN substrate 2 to be suitably cut by the
cutting apparatus of the present invention. The QFN substrate 2 has a
rectangul ar netal franme 4. The netal frame 4 has a peripheral narginal
area 5, a non-device area Sa, and three device areas 6a, 6b, and. 6c¢c

surrounded by the ripher al rgi.nal area.5 and the non-deyice area b5a.
In each of tH%p e cesgg%%gﬂgﬁ, g ,g%ﬁﬂ”%€P§¥ bl tral ity nggﬁ%%ice form ng

portions 10 ar éia%rfar{%g 3P O ﬁ)%eggntp%\;ei:r{t:ii%ﬂe B or ! %S‘L{}%’%e"fz first and

d
second el ectro ranes 8a a respectivel'y ext ing in e vertical

and horizontalp i rae%%i?g]ﬁ% rvhv.g‘é’gﬁﬁ FRald G, %@%etiagt ?Eéﬁ&t%r}ﬁasa‘a right

angles. A plurality o ctro termnals 12 exten romthe opposite
sides of each of ;fhe el getyqde Lrages 8a,andq8h;Like & flsh,hgne. Each

el ectrode termnal 12 1s connected to a bonding pad (not Sshown) on a

sem conductor ohidh bdvisee G 63)- clf1ouR Rt LASEL{IANPSB2nand 8D and the

peripheral marginal area 5 and the non-device area 5a. In
each of the device areas 6a, 6b, and 6¢, a plurality of
device forming portions 10 are formed sc as to be
partitioned by a plurality of first and second electrode
frames 8a and 8b respectively extending in the vertical
and horizontal directicons as viewed in FIG. 1 and
intersecting at right angles. A plurality of electrode
terminals 12 extend from the opposite sides of each of
the electrode frames 8a and 8b like a fish bone. Each
electrode terminal 12 is connected to a ponding pad (not
shown) on a semiconductor chip 14 (see FIG. 2).

The electrode frames 8a and 8b and the electrode
terminals 12 are formed integrally with the metal frame 4.
As shown in FIG. 2, the metzl frame 4 is molded with a
resin layer 16, and the electrode terminals 12 are
insulated from each other by the resin layer 16. The
semiconductor chip 14 is provided cn the back side of
each device forming portion 10, and each semiconductor

chip 14 is sealed with the resin layer 16.




termnals 12 are forned integrally with the netal frame 4. As shown in
FIG 2, the netal frane 4 is nolded with a resin |layer 16, and the

el ectrode termnals 12 are insulated fromeach other by the resin | ayer
16. The sem conductor chip 14 is provided on the back side of each device
formng portion 10, and each sem conductor chip 14 is sealed with the
resin layer 16. 6 Referring to FIG 3, there is shown a perspective Vview
of a cutting apparatus 22 suitable for cutting the QFN substrate 2 shown

in FIG 1 The frontypartion of, bhe £ULLEDD BOPALALUS 22 LS.yl ded with

operating neans 24 through which an operator 1 nputs inStructions such as

wor king condi t§Qns 0t ge citd i a,@?ﬁ%??%u%%abIQefWngttiﬂar%ﬂgn of the

cutting apparatus 22 is provided w spl ayl ng means 26 such as a CRT

for displayi ngym guirdera86TLeihdRr ihher@per at ofe of - 2 'Egegfomiait%d by
imaging neans to be hereinafter described. The QFN substrate 2 as an

object to be cuittisg appashed to @sdjf;)g&nagjetda@gtﬂi 8- Ad: :adheshye iape, and
the outer circunferential portion of the dicing tape T i's attached to an

annul ar frane dhroliguswhibe LFNpeHlsbealfds 18s8upROrdRd sbhoygh the dicing
tape T to the frane F. A

working conditions te the cutting apparatus 22. The upper

portion of the éutting apparatus 22 is provided with

displaying means 26 such as a CRT for displaying a guide

screen for the operator or an image obtained by imaging

means to be hereinafter described.

The QFN substrate 2 as an object to be cut is
attached to a dicing tape T as an adhesive tape, and the
outer circumferential portion of the dicing tape T is
attached to an annular frame F. Thus, the QFN substrate 2
is supported through the dicing tape T t¢ the frame F. A
plurality of such QFN substrates 2 supported tc the
frames F are stored in a cassette 28 shown in FIG. 3. The
cassette 28 is placed on a vertically movable cassette
elevator 29.

There 1is provided behind the cassette 28 pickup
means 30 for picking up one of the QFN substrates 2 out
of the cassette 28 before cutting and bringing the QFN
substrate 2 into the cassette 28 after cutting. A

temporary placement area 32 is formed between the




plurality of such QFN substrates 2 supported to the franes F are stored in
a cassette 28 shown in FIG 3. The cassette 28 is placed on a vertically
novabl e cassette elevator 29. There is provided behind the cassette 28

pi ckup neans 30 for picking up one of the QFN substrates 2 out of the
cassette 28 before cutting and bringing the QFN substrate 2 into the
cassette 28 after cutting. A tenporary placenent area 32 is fornmed between
the 7 cassette 28 and the pickup neans 30, wherein the QFN substrate 2 to

be picked up by, L6 01 SkU.RAS 3018 A LSIPAAr Lo alaGed baythe terporary

pl acenment area 37. air of "positioning mean or positironing the QFN

Substrate 2 argﬂﬂhgﬁkgeg {Q}%%deggggégpé;Q%ggggﬁgﬁﬁq&ggs gé.%ghere IS

provided in the vicinity o area andl i ng neans

36 having a SV‘ée‘ﬁﬁJor%ﬁ:ﬁth%f;?Ihae gl Eggt%p@%%ﬁ $LEQNG, 12 a%a\?ﬁé ding the

frame F integrated w N su rate er suction, erein the QFN

substrate 2 ph%ﬁ%dckangfiiéﬂﬂ%%rﬁEanpﬁéQﬁﬂﬁgks e85 3% k3enBpdl ed by the
handl i ng neans 36 and carried onto a chuck table 38. The N substrate 2

i's substrate 2 are provided in the temporary placement area
32.

There i1s provided in the vicinity of the temporary
placement area 32 handling means 36 having a swivel arm
for handling the QFN substrate 2 by holding the frame F
integrated with the QFN substrate 2 under suction,
wherein the QFN substrate 2 placed in the temporary
placement area 32 is handled by the handling means 36 and
carried onto a chuck table 38. The QFN substrate 2 is
held on the chuck table 38 under suction and the frame F
is fixed to the chuck table 38 by a plurality of clamps
39.

The chuck table 38 is rotatable and reciprocatable
in the X direction shown by an arrow X in FIG. 3.
Alignment means 40 for detecting the electrode frames Ba
and 8b of the QFN substrate 2 to ke cut is provided above
a path of movement of the chuck table 38 in the X
direction. The alignment means 40 includes imaging means
42 for imaging the upper surface of the QFN substrate 2,

wherein the electrode frames 8a and 8b to be cut can be




hel d on the chuck table 38 under suction and the frame F is fixed to the
chuck table 38 by a plurality of clanps 39. The chuck table 38 is
rotatable and reciprocatable in the X direction shown by an arrow X in
FIG 3. Alignnent neans 40 for detecting the electrode frames 8a and 8b
of the QFN substrate 2 to be cut is provided above a path of novenent of
the chuck table 38 in the X direction. The alignnment neans 40 incl udes

i mgi ng neans 42 for imging the upper surface of the QFN substrate 2,
wherein the ehﬁq}r%dg franmes 8a and 8b to b% cut_can be 8 dgtected by i mage
processi ng such &S -5t Per it EAPRGS S HE SPEng" t B A T EGE“6bt%i ned by t he
i magi ng nmeans 42. .The i nmage .obtain b he Ljmging .neans_42 j.s displ ayed
by the displafrﬁﬁr%ég s-2¢ dﬂF?Fnagﬁ%ﬂﬁgf&gu%ﬁgnﬁmﬁﬁf¥5Hﬁﬁn?oéfbutting t he

N substrate,2 hel huck, ¢ ab) i j . ft sid
of the al i gnmedC ALARS A0 ALY Baedts nprasgte P LR ARbifid 5, 5

integrated w th the all nt. A€eAans, 40, so that both the cutting unit 44

and the alignment neaﬁgﬂﬁg'gﬁe nnva% e together in the Y direction and

the Z direction resgﬂﬁkh%slﬁe§99mﬂug%ing unit) 44 for cutting the QFN
substrate 2 held on the chuck table 38 1is provided on the
left side of the alignment means 40 as viewed in FIG. 3.
The cutting unit 44 is integrated with the alignment
means 40, so that both the cutting unit 44 and the
alignment means 40 are movable together in the Y
directicon and the Z directicn respectively shown by
arrows Y and Z in FIG. 3. The cutting unit 44 includes a
rotatable spindle 46 and a cutting blade 48 mounted on
the spindle 46 at its front end, and is movable in the Y
and Z directions. The cutting blade 48 is formed by
bonding diamond abrasive grains with resin. The cutting
blade 48 is located on an extension line extending from
the imaging means 42 in the X direction. Reference
numeral 45 denctes handling means for carrying the QFN
substrate 2 after cutting to a cleaning unit 47. In the
cleaning unit.47, the QFN substrate 2 1s cleaned and next
dried by a jet of air from an air nozzle.

Referring to FIG. 4, there is shown an exploded

perspective view for illustrating a structure of mounting




arrows Y and Zin FIG 3. The cutting unit 44 includes a rotatable spindle
46 and a cutting blade 48 nounted on the spindle 46 at its front end, and
is novable in the Y and Z directions. The cutting blade 48 is formed by
bondi ng di anond abrasive grains with resin. The cutting blade 48 is

| ocated on an extension line extending fromthe inmaging neans 42 in the X
direction. Reference nuneral 45 denotes handling neans for carrying the
QFN substrate 2 after cutting to a cleaning unit 47. In the cleaning unit

47, the QFN sufstrate.2 is. c| eaned.and nex dried by a jet air froman
air nozzle. Ref rciurtfglf‘% }%}Eﬁle 2% tdLﬁE?eai‘%as 6] Oaﬁh%ﬁﬂl&}d@a 5)élar 3%‘80“ ve

view for illustrat.ing tructuure of mounting. 9 the cytting bl ade 48 I|ike
2 vasher to { e SprHaPe2as. {HE St g KiBds R 4 B8R bl ade 1 or med

by bondi ng di nd .abrasjve grai.ns with a resin bond, and.it_is a hubless
bl ade havi ng éﬁgﬁﬁﬁgrghgﬁ%ﬂg5%gglpg ?6?hf%re§ﬁPtF%ﬁgb&6§'gg %S ol e. The

cutting bl ade 48 .has BlaﬁghﬁﬁﬂﬁﬁsaoéeéggrHﬁﬂéogopgg eference numeral 52

denotes a noun I"'ange conposed of "a boss porfron 54 and a fixed flange

HREAARECERE R S L e L
thickness of 100 to 300 um. Reference numeral 52 denotes
a mount flange composed of a boss portion 54 and a fixed
flange 56 formed'integrally with the boss portion 54. The
boss porticn 54 is formed with an external thread 58. The
mount flange 52 is mounted on the front end portion of
the spindle 46 in such a manner that a mounting hole of
the mount flange 52 is fitted to a small-diameter froant
end portion and a tapering portion {(both not shown) of
the spindle 46 and that a nut 60 is threadedly engaged
with an external thread formed on the small-diameter
front end portion of the spindie 46.

The cutting blade (resin blade) 48 is mounted
through the mount flange 52 to the spindle 46 in the
foliowing manner. The center hole of the cutting blade 48
is fitted tc the boss portion 54 of the mount flange 52.
Thereafter, a mounting hole of a detachable flange 62 is
fitted to the boss portion 54, and a fixing nut 64 is
threadedly engaged with the external thread 58 of the

boss portion 54. Thus, the cutting blade 48 is mounted to

10




mount flange 52 is nounted on the front end portion of the spindle 46 in
such a manner that a nounting hole of the nmount flange 52 is fitted to a
smal | -di ameter front end portion and a tapering portion (both not shown)

of the spindle 46 and that a nut 60 is threadedly engaged wth an
external thread fornmed on the snall-dianeter front end portion of the
spindle 46. The cutting blade (resin blade) 48 is nounted through the
nount flange 52 to the spindle 46 in the follow ng manner. The center hol e

flange 52 THEVeATTEr o 4§Durhttﬁledc%§?¥%fnb%%a8 thatt & Fraigecez 1o
fitted to the 0S$ o) n Xin nut 64 IS hr adedl engaged
with the exterg reé E §y$ngebo§s 5gﬁi|on EiChﬁW% f%FH%e %ting

bl ade 48 is noynt 0.10 e spindle 46 in the condition where it is
sandwi ched be mé%ﬁm%hé%frigd Iange 56 and the detachable flange 62 as

5o S o BEAPAGAR gl o e S shag,  enplads

per spective view of cover The s conposed of a

first cover %@f%e%t?.@@ogge#cbvfer gQadéoécﬂ%q: Q.1 N\ d i She COVRL 68 AS

“shown in FIG
is composed of a first cover 68 and a second cover 70

joined to the first cover 68. As shown in FIG. 7A, the
first cover €8 is mounted to a spindle housing 50. The
first cover 68 has an arcuate inner circumferential
surface 72 so formed as to surround the cutting blade 48.
The arcuate inner circumferential surface 72 is formed
with a plurality of cutting water nozzles 74 spaced apart
from each other at given intervals in the circumferentiai
direction. As shown in FIG. 8, each cutting water nozzle
74 is connected through a cutting water passage 75 to a
connection pipe 76. Although not shown, a hose is
cennected at its one end to the connection pipe 76, and
the other end of this hose is ceonnected to a cutting
water source. The first cover 68 is further formed with a
palr of projections 78 and a tapped hole 80.

Similarly, the second cover 70 has an arcuate inner
circumferential surface 82 so formed as to surround the
cutting klade 68. The arcuate inner circumferential

surface 82 is formed with a plurality of cutting water

il




first cover 68 is nounted to a spindle housing 50. The first cover 68 has
an arcuate inner circunferential surface 72 so formed as to surround the
cutting blade 48. The arcuate inner circunferential surface 72 is forned
with a plurality of cutting water nozzles 74 spaced apart from each ot her
at given intervals in the circunferential direction. As shown in FIG 8§,
each cutting water nozzle 74 is connected through a cutting water passage
75 to a connection pipe 76. Al though not shown, a hose is connected at
its one end to th%tcoggection p other end of this hose is

i 7 d .th
ndttagt shrer BEBPe Prafdaat SEngh R GRS furt her tor mad

connected to a ' cCUu

witha pair of, prolections 78 and a tapped hole 0., Sigilarly, the second
cover 70 has an arcuate™ 1 nner circunterential surrtace so'tornmed as to

surround the tisrlgeQ!:ﬁ‘d&%th%-nigTGSthCH@}z d %Qe“scéénﬁ“e@t%réie@ki;é\'i y Surface
y o €es

82 is forned with a’'plurali cuttirng water 11 nozz 4 spac%d apart

from each ot he Lye i nterval.s i j dal odirection. As
! &IttQ'n Qatépﬁ%s\\%\gggr kB tt.g'ea %'é;%ﬁgng&?%&%eg%

shown in FIG 8, each cutti nozzl e IS con through a

cutting water 98 ot O AnCORNRELL 0N RINGBPeq AY LNQUYNNRLgSHOWN, &
hose is connected at" its one end to

the connection pipe 86, and the other end of this hose is

connected to the cutting water source. The second cover

70 is further formed with & through hole 88 for insertion

of a tightening bolt 90 (see FIG. 7A) and a pair of

recesses (not shown) for engaging the projections 78 of

the first cover 68.

The blade cover ©6 is assembled in the following
manner. As shown in FIG. 7A, the projections 78 of the
first cover 68 are inserted into the recesses of the
second cover 70, and the belt 90 is inserted through the
through hole 88 of the second cover 70 and threadedly
engaged with the tapped hole 80 of the first cover 68.
Thus, the second cover 70 is mounted to the first cover
68 Lo complete the blade cover 66 as shown in FIG. 7B.

The operation of the cutting apparatus 22 will now
be described with reference to FIG. 3. The frame F
supporting the QFN substrate 2 stored in the cassette 28
is picked up by the pickup means 30, and the pickup means

30 is moved in the Y direction to the temporary placement

12




t he connection pipe 86, and the other end of this hose is connected to the
cutting water source. The second cover 70 is further formed with a through
hole 88 for insertion of a tightening bolt 90 (see FIG 7A) and a pair of
recesses (not shown) for engaging the projections 78 of the first cover

68. The bl ade cover 66 is assenbled in the following manner. As shown in
FIG 7A, the projections 78 of the first cover 68 are inserted into the
recesses of the second cover 70, and the bolt 90 is inserted through the

t hrough hol e 88 of .the second, cover 70 _and t hreadedl! epga with the
t apped hol e 86”%?’§%é f§}§§605$%?°%§3’ ﬁﬁ%?e?%é“§§b§%d g@% 0 is nounted

to the first cgyer .08 io.gomlete Lhe blade cover 66 as shown,in FlG 78
The operation of the cufti appar a us 227 W Tl now &8cFBad\i t h

e
reference to Fl.G, 3. f F. S i;ngt m%g cate 2 stored in
the cassette fg%ﬁ ? p.%ﬁ%dﬁﬁg§€§ thﬂggi u% ﬁeg%s figgﬁgﬁﬁ%gpickup means
30 is noved i pLr | Qp ;to, k. Lak Y ol a 32. In
t he tenporarymg%gggégg%'g%%%%%Q% tﬁgg%% gugétr§%§§§m§E%p0§?§%§to t he

frame F is relgased Lromdhe . RLCKHR-IRANS 30 and s ghacadsipa@. tenporary

posi tion.
in the temporary placement area 32.

Thereafter, the frame F is held under suction by
the handling means 36, and the handling means 36 is
swiveled to thereby carry the QFN substrate 2 integrated
with the frame F to the chuck table 38. The QFN substrate
2 is held on the chuck table 38 under suction, and the
frame F is fixed by the clamps 32. Thereafter, the chuck
table 38 is moved in the X direction to thereby position
the QFN substrate 2 directly below the alignment means 40.

The aiignment means 40 performs an alignment
operation such that the electrode frame 8a of the QFN
substrate 2 to be cut is imaged and the cutting blade 48
is aligned to the electrode frame 8a to be cut by using a
well known teéhnique such as pattern matching. After
finishing this alignment operation for all cf the
vertical electrode frames 8a, the chuck table 38 is
rotated 90° to similarly perform an alignment operation
for all of the horizontal electrode framss 8b.

Thereafter, in the condition where the cutting
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Thereafter, the pair of positioning nmeans 34 are noved toward each other
to thereby position the QFN substrate 2 in the tenporary placenent area
32. Thereafter, the frane F is held under suction by the handling neans
36, and the handling nmeans 36 is swveled to thereby carry the QFN
substrate 2 integrated wth the frane F to the chuck table 38. The QFN
substrate 2 is held on the chuck table 38 under suction, and the franme F
is fixed by the clanps 39. Thereafter, the chuck table 38 is noved in the

X direction tcblng% ylgosigu%%rto €S 5%6%pstra%rameq§r%ptbg q$lom1the

al i gnnment neans nment” neans perrorns an allgnnen operatlon

such that the glecty %@e% B3 0 e OFNosybsirate 2 Lo, be gut 1 s

i mged and the cuttin is all gne ectro fiame 8a to be

cut by using a, r[y(gel Ilmgnoy\ﬁlet Q?%ﬁu?lg&ghﬁ@gfs hEg{&r&t%h}jggﬁleAﬂer

finishing this allgnnent oper at or al vertica ctrode

frames 8a, th%&@lac%naa@ﬂlg &&eﬁg LRt ated ;90 msaemnﬂ@ déhxéfres{,f@&ﬁn an

alignment operation for all of the horizontal electro ranes

Thereafter, i rk}{é“%a%g@g' éi&étﬂM&%r erbhe £t tdo nghaé%@ ade 48.4s aligned to
t he electrode frame 8a to be cut

terminals 12 of the adjacent semiconductor chips 14 are
separated from each other as shown in FIG. 9.

In performing this cutting operation, a jet of
cutting water is supplied from the cutting water nozzles
74 and 84 of the blade cover 66 toward a root portion of
the cutting edge of the cutting blade 48 projecting
radially cutward from the outer circumferences of the
flanges 56 and 62 as shown in FIG. 8. In other words, a
jet of cutting water is supplied from the cutting water
nozzles 74 and 84 toward the boundary between the flanges
56 and 62 and the cutting edge cf the cutting blade 48
during cutting the QFN substrate 2. Preferably, a jet of
cutting water is supplied at a rate of 2 to 5 liters/min
from the cutting water nozzles 74 and 84.

The jet of cutting water supplied to the root
pertion of the cutting edge 48 projecting radially
ouctward from the outer circumferences of the flanges 56
and 62 is moved radialiy outward to the outer

circumference of the cutting edge 48 =0 as to flow
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the chuck table 38 is noved in the X direction. At the sane tinme, the
cutting blade 48 is rotated at a high speed and the cutting unit 44 is
| owered to thereby cut the target electrode frane 8a, so that the

el ectrode termnals 12 of the adjacent sem conductor chips 14 are
separated from each other as shown in FIG 9. In performng this cutting
operation, a jet of cutting water is supplied fromthe cutting water
nozzles 74 and 84 of the blade cover 66 toward a root portion of the

cutting edge cuttin jectin i al romthe
oﬂte: gircﬂnf?%?%%%? g% %H%”Q%?gﬁaég g%&%ﬁdsgzggg£s 5€ﬁ£¥ﬁggkgﬁgikgln ot her

words, 2 el Af el b00iMRIEL SeoUpPLier s emEDR GUld] BY water | nozzles
74 and 84 toward the boundary between the flanges 56 and 62 and the

cutting edge ofyihesieyt iy g hhade 48 adidNGCHbLLNGA heQEMSubstrate 2.
Preferably, a jet of «cutting water is supplied at a rate of 2 to 5

liters/mn fropskhareupti RgcWal BEgNPZZ@SnLdoNsk 84 cnTheteloff cutting
wat er supplied to the root portion of the cutting edge 48 projecting

radially outwaehiheom? he.Ooutercgi acwd arences of 1w dlsanges,56 and 62
is noved radially outward to the outer circunference of the cutting edge
48 so as to flwWreby prevent a short circuit between the adjacent

electrode terminals 12.

After finishing the cutting operaticn for the

target electrode frame 8a, the cutting unit 44 is indexed

in the Y direction with the pitch of the electrode frames

8a which pitch is preliminarily storéd in a memory, and

the cutting cperation for the next electrode frame 8a is

similarly performed. This operation is repeatedly

performed for all c¢f the vertical elsctrode frames 8a.

Thereafter, the chuck table 38 is rotated 90° to

similarly perform the cutting operation for all of the

électrode frames 8b. As a result, the QFN substrate 2 is

divided into a plurality of CSPs {chip size packages) 15,

one of which is shown in FIG. 10.

While the cutting water nozzles 74 and 84 of the

first and second covers 68 and 70 are formed on the whole

of the inner circumferential surfaces 72 and 82 in this

preferred embodiment, the cutting water nozzles 74 may be

formed on a part of the inner circumferential surface 72

15




14 thereon by a centrifugal force, so that the cutting water on the
cutting edge 48 is rotated therewith to be sufficiently supplied to a
cutting point on the QFN substrate 2. Accordingly, extension of each

el ectrode termnal 12 due to its ductility can be suppressed to thereby
prevent a short circuit between the adjacent electrode termnals 12. After
finishing the cutting operation for the target electrode frane 8a, the
cutting unit 44 is indexed in the Y direction with the pitch of the

el ectrode framg a h chs rel ar ed i menory, and
the cutting opera#ﬁ%nﬁgsg %ﬁe]ﬁzft e ng f#%%e ln %F%%Iarly

performed. Thigs, g{a%%oﬂa%§¥JQQﬁﬂkﬁd£X rfo%?eg%% all of the vertical

el ectrode frames her ter e chu |s rotated 90 to

simlarly perf Larerat t l.gctrode frames
8b. As a resul ?If%%ﬁg%é%}!’ds%ﬁb% r at eézblé’gof gtlrhw %ﬁgf‘%t‘g&’f% ?r ality of CSPs

(chip size packages)ril®, prR@0f nWaL-Chh A § sShOWM 40 =G o 10n Wi 8 1he
cutting water nozzles 7$)and 84 of the first and second covers 68 and 70

ﬂ] e formed on ¢henehghgve Ofe 418 HelNBEe £4 FIHTLEEEAT haht SUr fREESf and 82 in
|1 S

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 therefore to

be embraced by the invention,.
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preferred enbodi nent, the cutting water nozzles 74 may be fornmed on a part
of the inner circunferential surface 72 15 of the first cover 68.
Simlarly, the cutting water nozzles 84 may be forned on a part of the
inner circunferential surface 82 of the second cover 70. The present
invention is not limted to the details of the above described preferred
enbodi nents. The scope of the invention is defined by the appended cl ai ns
and all changes and nodifications as fall within the equival ence of the

scope of the %h%uﬁ}s ?? Qre to be enbraced by the invention. 16 WHAT
IS CLAIMED | S: cutting apparatus conprising: a chuck table configured

to hold a workpiece;;ang ég{}ﬁfgﬁgggg§ugq¥&@guglg rcular cutting bl ade

configured to cut sald wor kpi ece on sal huck table, said cutting

bl ade being support ed &y, Rakic Oloddidges oMLY 9B Ro2RLNdIE Sai d
cutting neans including a blade cover ‘conposed of a flrs? cover configured
to cover a first S'(khﬁ%ﬁﬁha%gagg ﬁ%%ﬁﬁ&'anﬁlrcular cutting blade

configqured to cut said workpiece held on said chuck table,

saild cutting blade being supported by a pair of flanées

mounted on a spindle;

said cutting means including

a blade cover composed of a first cover
configured to cover a first side surface of a cutting
edge of said cutting blade and a second cover configured
to cover a second side surface of said cutting edge,

each_of saild first and second covers peing formed
with a plurality of cutting water nozzles arranged along
the cuter circumference of said cutting edge configured
to supply a jet of cutting water to a root portion of
sald cutting edge projecting radially outward from the
outer circumference of said flanges.

2. The cutting apparatus according to claim 1,
wherein said cutting edge of said cutting blade projects
from the lower end of said blade cover by an amount
required for cutting of said workpiece.

3. The cutting apparatus according to claim 1 or 2,

wherein said jet of cutting water is supplied from said
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edge of said cutting blade and a second cover configured to cover a second
side surface of said cutting edge, each of said first and second covers
being formed with a plurality of cutting water nozzles arranged along the
outer circunference of said cutting edge configured to supply a jet of
cutting water to a root portion of said cutting edge projecting radially
outward fromthe outer circunference of said flanges. 2. The cutting
apparatus according to claim1l, wherein said cutting edge of said cutting
bl ade projects ; f d_.of _sai l.ade_cover. -amount
required for cﬁ%{gll%? gggggﬁﬁ%ﬁggpfgc%.%% ?’ﬁggcﬁﬁ?'nlgl%\ész{@é?m accordi ng
toclaiml or 2, wherein said jet of cutting water is supplied fromsaid
17 cutting water nozzles at a rate of 2 to 5 liters/mn. 18
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