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1 DESCRI PTI ON METHOD AND APPARATUS FOR CUTTI NG
SUBSTRATE 5 TECHNI CAL FI ELD [ 0001] The present
invention relates to an inprovenent of a nmethod and an
apparatus for cutting a substrate, in which a nol ded
substrate is cut into individual packages (pieces).
Such a nol ded substrate,_j collectively
sealing and nolding a SPEgggigﬁgﬂ%d 10 nunber of
plural el ectronic conponents, such as integrated
circuits (ICs), with aresin mterial. In particular,
the present invention relates to a nethod and

MEAPBIQID N3 ARPARAXEHFI O U THINGIUBSdBA THhackages.
BACKGROUND ART 15 [0002] Conventionally, a nol ded
substrate is cut into individual packages by using a
substrate cutting apparatus. This is perforned in the

TE(&ENIEWU}QE ner. [0003] First, a nolded substrate, in
Ich a predeterm ned nunber of el ectronic conmponents

moggbare arranged on a substrate and are collectively

|l ed and nolded with a resin material, is fixed by
suction, with the substrate. side directed rd.
Thehhe BigEent iryrepliomh Efiphlocarsjmprogment éﬂﬂ%@ﬁ%}(ﬂ% gpngrptus for
alignment by using alignment marks forned on the )

cutiingbe tsnbgteates il avhicthi appldeds substratgds gpbpiato #diddesl naleages (pieces).
nol ded substrate. The nol ded substrate is cut with a

Suddl adeoldédmghstrafecisauidd bg-cpllestizelyi seaing andl onohdsgpapatdettrmined
and indivi dual packages. Then, the individual 25

nurieer SrablefecBidesbniitiels] Qh Andhtdoh@edpROEEA(ICS), OFith a resin
the substrate side of the individual 2 packages is
mafefigl" l'ﬁegarticular, the present invention relates to a method and apparatus for

examining the individual packages.

BACKGROUND ART
[0002]

Conventionally, a molded substrate is cut into individual packages by using a
substrate cutting apparatus. This is performed in the following manner.
[0003]

First, a molded substrate, in which a predetermined number of .electronic components
are arranged on a substrate and are collectively sealed and molded with a resin material, is
fixed by suction, with the substrate side directed upward. Then, cutting-plane lines are set
after performing an alignment by using alignment marks formed on the substrate side, which
is on the upper side of the molded substrate. The molded substrate is cut with a blade along
the cutting-plane lines to form separated and individual packages. Then, the individual

packages are washed and dried, and the appearance of the substrate side of the individual
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[ 0004] [Patent Docunent 1] Japanese Unexam ned Patent
Application Publication No. 2003-168697 5 DI SCLOSURE
OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON
[ 0005] As previously described, when exani ning
i ndi vi dual packages, only the substrate 10 side of
the individyal packages is exam ned. Hence, the nol ded
packyggais xpmEedi s opposite from the substrate side, is
not exam ned. However, a fracture (such as a crack)
[006Hy occur in a resin portion (resin conpact) on the
nol ded side due to cutting it with a bl ade, which
det [@atear Woesmeifite 1 Uagantye BnekanehedPatent yApplicationePublication No.
packages (products). 15 This causes a problemthat, in
20080168k | ndi vi dual packages (products) by cutting a
nol ded substrate, products having high quality and
high reliability cannot be obtained. Furthernore, the
occurrence of a fracture in the resin portion on the

I [ ] the productivity of the
Dlﬁﬁgg%é Q%ST%g&Wﬁ#ﬁSs causes a problemthat, in
form n% i ndi.vi dual packages roducts) by cutting a
PROBLEM 4OPBE §0SME B) Tfﬁg%ﬁ?@é&pﬂli ty of the packages

(products) cannot be inproved. Accordingly, in order
[0008] obtain products with high quality and high
reliability, and in order to inprove the productivity
of AR %r@ﬁ(ﬁﬂlc-}ﬂ H&cribell, Qitearexapidsyg mdividualegackapes odnle the eubstrate
previ ously described problens relating to the cutting

sidObf Be m@agﬁﬁ%ka DEk xdntindd. d&HREdhE RbldRd sl WRidh & ¢hposite from

apparatus f utting a substrat'e in which both the

ﬂw?ﬁ%@%ﬁ%@%ﬁ%Egﬁ@%ﬁgg%2ﬁ1ﬂggéeg 25 side of the products

However, a fracture (such as a crack) may occur in a resin portion (resin compact) on
the molded side due to cutting it with a blade, which deteriorates the quality and reliability of
the packages (products).

This causes a problem that, in forming individual packages (products) by cutting a
molded substrate, products having high quality and high reliability cannot be obtained.

Furthermore, the occurrence of a fracture in the resin portion on the molded side
deteriorates the productivity of the packages (products).

This causes a problem that, in forming individual packages (products) by cutting a
molded substrate, the productivity of the packages (products) cannot be improved.

Accordingly, in order to obtain products with high quality and high reliability, and in
order to improve the productivity of the products, in other words, in order to solve the
previously described problems relating to the cutting of a substrate, there is a demand for a
method and apparatus for cutting a substrate in which both the substrate side and the molded

side of the products (packages) can be examined.
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[ 0006] The present invention ains at, in formng
products (packages) by cutting a nolded substrate,
obt ai ning products with high quality and high
reliability. The present invention also ains at, in
form ng products (packages) by cuffing a 5 nol ded
bstrate, enhancing the productivity of the products.
rthernore, the present invention ains at, in or der
to obtain products wth high qualjity and m
r el Thetitpgenyinyprfianrpiws @b rin forming arpdacts rﬂ@a%a&ﬁﬁhby cyitipg a molded
of the products, providing a nethod and apparatus for
substratd, ohigindngsproddateeh highrgealitytahd high rélrabdity.and back
sides (the first and second sides), i.e. the
SUbser preseond ilenant atsbenim® | Mlesh firfitheOprotii@s PpREMGES by Iiting a
(packages), can be exam ned. MEANS FOR SOLVI NG THE
|y described
molﬁ§€§+0| 1y, onf o%frlég tﬁepl%e{l&ﬁmgfb?twp%&gs

tec n he présent "I nventi on prOV|des 15
d f tt bst.r at
e o i ' BORCE Qi B4 OC?S?n%lth high
m

i.ndi vi dual packages _ and pack ex na |on step, f
qualitys ardhi fq%éblhﬁh anditg ugﬁerp e ? the products

package exam nation step includes: a flrst S|de
progsiagiamasthesharst apparfabs fereutting sgpbatrdte pderedioffethgfironhand back sides
i ndi vi dual packages; and a second side exam nation
(thesfigp ahdrse@xdrsidus))d.ca the cubsdatei dée and itlehmiokied pydes bf éhe products
from 20 the first side, of the individual packages.
(pm&ggg lcad 8e 8@In¥iged e previously described technica
probl’ens, the present invention also provides a
nmet hod for cutting a substrate, including a package
formng step for cutting a nolded substrate to form

T K At ¢ ¢
Me R B RO BV packagee, wherein the =
[Oogﬁckage exam nation step includes the steps of: 4

[00

To solve the previously described technical problems, the present invention provides
a method for cutting a substrate, including a package forming step for cutting a molded
substrate to form individual packages and a package examination step for examining the
individual packages, wherein the package examination step includes:

a first side examination step for examining a first side of the individual packages; and

a second side examination step for examining a second side, which is opposite from
the first side, of the individual packages.
[0008]

To solve the previously described technical problems, the present invention also
provides a method for cutting a substrate, including a package forming step for cutting a
molded substrate to form individual packages and a package examination step for examimng

the individual packages, wherein the package examination step includes the steps of:
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pl aci ng the cut individual packages on a first

exam nation plate and hol ding the packages; inverting
the first exam nation plate %ol ding the packages;
examning a first side, which is the exposed side of

t he i ndi vidual packages held on 5 the first

exami nation plate, K before or after the .first .

o aRaE {5nc) Bgiaidual PiRkaReer agisl PHIPPHITpRle g shalfin the

a second exam nation plate after the first exam nation
packdgssie is inverted, to expose a second side, which is

opposite fromthe first side, of the packages; and

ex anvertingythe fiest erooindtiai pletedblditpethe paikageial packages

pl aced on the second 10 exam nation plate. [0009] The

netdxamhidiRg a Gt lsidegwiich UP Sler kb 8sed Gl ¢fi tR@irldeviduae packages held on

present invention provided to solve the previously
the ARS g{dnhﬁgciotngﬁﬁﬁ,' Hefdre Biﬁgalr %Qsﬁljslseﬁ;%ﬁ{aﬁﬁﬁ ?fa'tezig ¢hveRed;hat .

I'n exam ni ng the packages, either the first side or

t he .secopd si.de of the ckages,.i s e substrate si.de,

andPRgHRe H*‘fé”&'f%&? °p & S?%’g‘g r?éf“gg’&“%‘? Hfépe T%’é?tﬁ ﬁrFﬁe"amma%on plate
. .addition, to solve, the previously descrjbed technjca
is ipyeHRL.AEXPIRS fsrarkside, WHGR R GOPASIS Bon dbe it gidpth i gackages:

cutting apparatus, including a package exam nation
anduni t. for exani ning individual packages forned by

cutting a nol ded substrate, wherein the package 20

ex agkamadih® rthel Ndetoridngldedef :tha ifidividhale yavkagat planedimint the second

for examning a first side of the individual packages;
exafifthiidn pREONd exam nation unit for exam ning a second

side, which is opposite fromthe first side, of the
|ﬁ0¢ﬁdiVidual packages whi ch have been exam ned by the

I'rst examnation wunit. 25 [0011]

The method for cutting a substrate according to the present invention provided to
solve the previously described technical problems is characterized in that, in examining the
packages, either the first side or the second side of the packages is the substrate side, and the
other is the moided side.

[0010]

In addition, to solve the previously described technical problems, the present
invention provides a substrate cutting apparatus, including a package examination unit for
examining individual packages formed by cutting a molded substrate, wherein the package
examination unit includes:

‘a first examination unit for examining a first side of the individual packages; and

a second examination unit for examining a second side, which is opposite from the
first side, of the individual packages which have been examined by the first examination
unit.

[0011]



10

15

20

25

5 To solve the previously described technica

probl ens, the present invention also provides a

substrate cutting apparatus,’including a package

exam nation unit for exam ning individual packages

formed by cutting a nolded substrate, wherein the

package exam nation .unit Jincludes: a first . .

Eald e ghe prostasdsafited ERRFRaroR s b Rissgeivaption also

to be placed, and which can be inverted while hol ding
provies pmhsﬁgtes:utt@gfapp@ﬂtusxlaﬁlﬂﬁ@gm%%%@ﬁ&ﬁmmﬁl% pnit for examining

examning a first side, which is the exposed side of
inditvivmal pedkages iarnep g lcagimg ahebdldedsubsinge.fwhestin éheqrackagei camination

pl ate, before or after the first examnation plate is
unifiAMaeddsed; 10 a second exam nation plate on which the

packages held on the first exam nation plate are to

be ply e%s%algl&‘l ftbn i)ﬁl?e bh WiliclEXRMRREAD pRUAEE !11% to be placed, and

i nver econ exam nati on nmechanrsm for

w@ﬁ?&%ﬁﬁdﬁfﬁ’@@ oI Backages. the second

si de _bei ng exposed by pl aci ng the ack n,the )
sechfitt examinFian Bechanigmgtor iweeﬁa 348 rphich le%t’fge exposed side
cutting apparatus according to the present i nvention

of theoniligaiat packepaseheld wa mee iso exdnginglensc platse defose Ioniadigr the first
problens is characterized in that either the first
exafiigi@ion platdie invege@nd si de -of the individual packages is
the substrate side, and the other is the nol ded side.

[ OOQ%O@exEHﬁthlohﬂat@&g whRhARE kRS hERRsH tREFivst BRintiR&ion plate

opposite sides of 'the packages For exanple t hey may
in which the
arepo‘%e@g(éetdeﬁfltthg ?Stg%ﬁﬁmgﬁ&vé éSi%V é resin and the

substrate side j.s not eﬁpo%ed EEEECTS OF TH E .
| NVEREEP ex%mfi’mﬂlﬂecham m tor éxamining a second side, which is opposite

from the first side, of the individual packages, the second side being exposed by placing the

packages on the second examination plate.
[0012]

The substrate cutting apparatus according to the present invention provided to solve
the previously described technical problems is characterized in that either the first side or the
second side of the individual packages is the substrate side, and the other is the molded side.
[0013]

The first and second sides need only be the opposite sides of the packages. For
example, they may be the front and back sides of a package in which the substrate is entirely

covered with a resin and the substrate side is not exposed.

EFFECTS OF THE INVENTION

[0014]
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6 The present invention has a beneficial effect of,
in formng products (packages) by cuffing a nol ded
substrate, obtaining product® with high quality and
high reliability. The present invention also has a
beneficial effect of, in formng products (packages)
by cutting a nol ded supstrate, enhanci .t he
pr oHRFCPIERADE JRVERLqThas R fifial efect g1 g Pradiygs (packages) by
present invention has a beneficial effect of, in order
cutting otypldicd substratgyahtaining producgviureh ayalibnenddighreliability.
reliability and in order to enhance the productivity
of Thkepresmnothveitin gsochsdi brgebcialetffeodofandfoapiparmodistsf (packages)
cutting a substrate in which both the front and back
by &UtieSa fbl#Rd bilshhteatithaS8aOME psddlRE ity of the probigotsubst r at e
side and the nol ded side, of the products (packages)

fgg‘ﬁ\gﬁe'ﬁ_lﬁ%@ %Feidgreg‘é?lt %ﬁleﬁﬁo%%@ g&e%lapéffgﬁ%fp%\éhli\%ﬁo obtain

a schematic plain view schenatically

oo BT A i A BRBSE S RERRF by o e
schemati ¢ plain view schematically showi ng the_ . ‘
prodeginiprdding gemethod ard W%%%%ﬁﬁ@@tﬂé'%ﬁwé‘fﬂg%w Whichybath, the front
the substrate cutting apparatus illustrated in F“?.
andthacEisiges @hé¢ Srshamhgpepid gdessdive thetsubstfafeonde aridghe molded side, of the
schematically showi ng the magnified main portion
prol@Acipagageyath batiadinedi t) in the substrate cutting
apparatus illustrated in Fig. 20 2. Fig. 4(1) and
Fig. 4(2) are a magnified schematic front view
schematically showing the magnified main portion of

T Cal T e

schematically show ng the nagnified main portion of
[00{ e package exam nation unit illustrated in Fig.

A 2%i.g. 1 is a schematic plain view schematically showing a substrate cutting apparatus
according to the present invention.

Fig. 2 is a magnified schematic plain view schematically showing the magnified
main portion (package examination unit) in the substrate cutting apparatus illustrated in Fig.
1.

Fig. 3 is a magnified schematic front view schematically showing the magnified
main portion (package examination unit) in the substrate cutting apparatus illustrated in Fig.
2.

Fig. 4(1) and Fig. 4(2) are a magnified schematic front view schematically showing
the magnified main portion of the package examination unit illustrated in Fig. 3. Fig. 4(3) is
a magnified schematic side view schematically showing the magnified main portion of the
package examination unit illustrated in Fig. 4(2).

Fig. 5(1) and Fig. 5(2) are a magnified schematic front view schematically showing
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25 Fig. 5(1) and Fig. 5(2) are a magnified schematic
front view schematically showng 7 the magnified nmain
portion of the package examihation unit illustrated in
Fig. 3. Fig. 5(3) is a magnified schematic side view
schematically showi ng the magnified main portion of
the  _package examnation unit jllustrated in Fig. ) ,
the gagyifiedmgin pyrign pithy PREGEF PrEYNSEE VBt R i 50) i
schematically showing the magnified 5 main portion of
a migyeliphsitapetie xidnivicn sdwmaticallyi showintgr the eapenifiegingain portion of the
Fig. 6(2) is a nmagnified schenmatic side view
packdpeeRBhinafdd ynisilawtang ihReg. FEyni fi ed mai n portion of
the package examnation unit illustrated in Fig.
6( Big &t Pis o frhdnifibdl Sehedlatid frodN ekl @henhithllPBoWing the magnified
magni'fied schematic front view schematically show ng
A i f] ' ' - kage, exam [ :
s R PRVTB! B RARA AL DRABP G0 HETBRN PRginicd
schemati c.perspective view schematically show.n
sch OB IS Y 1At Bl SRR i TS 9B RO oftpe peckae
8(2) is a_schematic perspective view schematically
exagimsion gnibilpgexed s KisrdEH by cutting the nol ded
substrate illustrated in Fig. 8(1). EXPLANATI ON CF
NUNERAL(S), Fig. [7(X).161d Rig. 7(3) dvbkhoexgnBiddschematic fromt view schematically

Substrate Side Ib ... Mlded Side 2 ... Substrate 20
showing the Mabtgidd RS porlon of thépidkageeiham@iob v illfstrated in Fig. 3.
Package 5a ... Substrate Side 5b ... Ml ded Side

Fig. 8(1) is a schematic perspective view schematically showing a molded substrate
used in the present invention. Fig. 8(2) is a schematic perspective view schematically

showing a package formed by cutting the molded substrate illustrated in Fig. 8(1).

EXPLANATION OF NUMERALS
[0016]

1 ... Molded Substrate
la ... Substrate Side

1b ... Molded Side

2 ... Substrate

3 ... Molded Resin

4 ... Cutting-Plane Line
5 ... Package

5a ... Substrate Side

5b ... Molded Side

5(1c¢) ... Entire Group of Packages
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25 5(1 ¢) ... Entire Goup of Packages 8 6 ...

Substrate Portion 7 ... Resin Portion 8 ... Ball
Electrode 9 ... Substrate Cliting Apparatus 5 9a ...
Front Side of the Apparatus 9b ... Back Side of the
Apparatus 10 ... Connector 11 ... First Package

Fast eni ng Mechani sm (First Transfer) 12 ...
6 ... ybeirate BOTHON t achment Plate (First Exani nation Pl ate)

10 12a ... Package Placing Side (lnvertible Attachnent
7...Reindlorti®@b ... Rotational Shaft (Invertible Attachnent
Plate) 13 ... First Exam nation Mechani sm (Lower
8 ...GameRlagtrodé4 ... Placing Plate (Second Exam nation
Plate) 14a ... Package Placing Side (Placing Plate) 15

o XRihstrate %ﬁg@@@gﬂsnati on Mechani sm (Upper Canera) 16
. Second Package Fasteni ng Mechani sm ( Second

Transte 7 acing Table 17a ... Package
9a'F’ 5051%%@&@%@6‘%%%%%9 Table) 18 ... Means for Mving

a Placing . Tabje 20 18a ... Package Pl aci ng Position

9b .|.@§lcl_<g;d%pg A% i ng Position 19 ... Package
Transfer Mechanism 20 ... First Exam nation Unit

10 . Kiongect@xami nat i on Posi tion)

11 ... First Package Fastening Mechanism (First Transfer)

12 ... Invertible Attachment Plate (First Examination Plate)

12a ... Package Placing Side (Invertible Attachment Plate)

12b ... Rotational Shaft (Invertible Attachment Plate)

13 ... First Examination Mechanism (Lower Camera)

14 ... Placing Plate (Second Examination Plate)

14a ... Package Placing Side (Placing Plate)

15 ... Second Examination Mechanism (Upper Camera)

16 ... Second Package Fastening Mechanism (Second Transfer)
17 ... Placing Table

17a ... Package Placing Side (Placing Table)

18 ... Means for Moving a Placing Table

18a ... Package Placing Position

18b ... Package Sorting Position

19 ... Package Transfer Mechanism

20 ... First Examination Unit (First Examination Position)

21 ... Second Examination Unit (Second Examination Position)

22 ... Means for Reciprocating an Invertible Attachment Plate
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21 ... Second Exam nation Unit (Second Exam nation
Position) 25 22 ... Means for Reciprocating an
Invertible Attachment Plate® 31 ... Tray 3la ...
Non- Def ective Product Tray 31b ... Defective Product
Tray 32 ... Substrate Directing Mechanism5 33 ...
Table for Cutting (Cutting Table) 34 ... Cutting
31.7dW¥ Movi ng Mechanism 34a ... Substrate Pl acenent
Position 34b ... Substrate Cutting Position 35 ...
31aAl Ngmiefctive Broslnetskira0 36 ... Substrate Cutting
Mechani sm 37 ... Package Washi ng Mechanism 38 ...

31bSuUbstecatePboaddiayd . .. Substrate Loading Unit B ...
Substrate Cutting Unit 15 C ... Package Exam nation

32 .g%gf)strag DiTectiﬁg?\Jf&ﬁ%ﬁBﬁcei ving Unit BEST MODES FOR
RYI'NG QUT THE I NVENTION [0017] 20 Hereinafter, the

53 PR QB B THIO0E oF “The enbodi ments. Figs. 1
2, anpd ow a bstrate cutting apparatus accordi ng

4 ¢ g Foldh e MDA B,

34a ... Substrate Placement Position

34b ... Substrate Cutting Position

35 ... Alignment Mechanism

36 ... Subétrate Cutting Mechanism

37 ... Package Washing Mechanism

38 ... Substrate Loader |

A ... Substrate Loading Unit

B ... Substrate Cutting Unit

C ... Package Examination Unit

D ... Package Receiving Unit

BEST MODES FOR CARRYING OUT THE INVENTION
[0017]

Hereinafter, the present invention will be described in detail with reference to the
figures of the embodiments.

Figs. 1, 2, and 3 show a substrate cutting apparatus according to the present
invention.

Figs. 4(1) through 4(3), Figs. 5(1) through 5(3), Figs. 6(1) and 6(2), and Figs. 7(1)

throngh 7(3) are diagrams for explaining the process of sequentially and successively
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Figs. 4(1) through 4(3), Figs. 5(1) through 5(3),
Figs. 6(1) and 6(2), and Fi? 7(1) 25 through 7(3)
are diagranms for explaininglPhe process of
sequentially and successively 10 exam ning the
substrate side and nol ded side of the individua

packages forned by cutting. a ed substrate

xR e RebFalsstdeand Telded e %E% fdiabp rtarﬂtftsl Bypfauting 2
present invention. Fig. 8(1) shows a nvol ded substrate

moldekshbistrate hpupngthesubstuateenttingrapparaess Frqgrding ®)the prpsent inyention.
package cut by the substrate cutting apparatus
acqag.dH(Nhbes b el gudassibstiatd mwed i themresbnt[iG:h8Pn, (alb [Foe @(2) shows
Substrate and Packages) As shown in Fig. 8(1), a

a pa@éﬁ%% Gyips "sﬁlﬁhﬁtejeuﬁ % aPpatias héc%hﬁ‘n%tocme Rsedi thvéntion.

nolded sl de I's opposite fromthe substrate
[Ooiédde 1 a. The m)l ded substrate 1 is conposed of a
bstrate 2 and a nolded resin 3 which is 10 provided
nth nol ded_s ib of the nol ded substrate |
(M‘ﬁ ‘5‘%% ‘%ﬁﬁ‘ts ng-plane lines 4 are set on the
substrate si de 1 a of the nolded substrate 1

( subsshoamdn Pig. 8019, amelded iswbstrptg, 1 g 2)subsiralssidealpeand a molded side

whi ch was separately forned by cutting the nolded
1b, silvdtis app@site frbmntge substrateisitle hg- pl ane | i nes 4 has,
simlar to the nolded substrate 1, a substrate side

5a Adnalde®bdreatei 108 BRpoyi oTty Eiu%stﬁa@@!b&thﬁa thelded tekig 3 which is
substrate side 5a. 15 The package 5 has a substrate

proftﬁée& J?rrgfﬁg d:ﬁgs?i dﬁdJ ﬁ?bﬂh@ﬁ{éﬁde‘ar&uﬁs% CRubstral BYCEEEg Phne lines 4

5a of t package 5 (substrate portion
. t. d substrate
are §‘%‘88 %?asuﬁt 318? 9% ?fetgg mt?gqesgt%s(gm Sgb trta%ez)subst rate
In Fig. 8(1) the entire u ofthe|n|V|
pacfk%@wls it Sty tgen§ Vﬁﬂ%“ P% S%@ﬁ%t?lé{tfg (fl E}é cutting the
nol ded substrate | is indicated with the nuneral
moldpd subistratexit éon@theg}uztmgr@anpshnqsglr]@@ sigilgpto ti];tgm@;g@ed Substrate 1,a

substrate 1. In the present invention, the substrate
substtAiesibasand 4 meldodkide dbsivitieh &b)p'pnsitetfmnpﬁlelsamte side Sa.

The package 5 has a substrate portion 6 and a resin portion 7 which is provided on
the molded side 5a of the package 5 (substrate portion 6).

Ball electrodes 8 may be formed on the substrate side 5a (1a) of the substrate portion
6 (substrate 2).

In Fig. 8(1), the entire group of the individual packages 5 formed by cutting and
separating the molded substrate 1 is indicated with the numeral 5(1¢). Its exterior size is as
large as the molded substrate 1.

In the present invention, the substrate side 5a and the molded side 5b in the packages
5 are independently and successively examined,

[0019]

(Configuration of the Substrate Cutting Apparatus)
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5 are independently and successively exam ned. [0019]
25 (Configuration of the Substrate Cutting Apparatus)
11 As shown in Fig. 1, a sdbstrate cutting apparatus
9 according to the present invention is conposed of. a
substrate | oading unit A for | oading a nol ded

substrate 1; a_substrate cutting upit B.fo utting. .
(s dbeRrmriafis he HOFHRE Cutipg pPeNEusd acpoingior i pcel invention
substrate loading unit A into individual packages 5;
is campassi aife a exbsiatealoading mitt Adofr dradimgamimsildny sufsirate 15 a substrate
appearance of the individual packages 5 cut by the
cuttihigbatit Bt for outtingn@epaniting] theormbdetl tubstraté At canged from the substrate
non-def ective product and a defective product; and a
load?REHAOR nRCRENIRE] f&ﬂbkﬁ%@ 5; AGJablehpB @x Aning@én Qdit Crfdy sxdnihing the
separately receiving the non-defective and defective

app&ﬂ&lﬁ@ %?ﬁw?ﬁﬂ@dﬂ@%&%s § 9{1’%%’}19 gugrsrgﬁg Eﬁ‘t‘ﬁgﬁ Ofit B to sori them into a

exam nat1 on uni ere ed bstrate

| paded on the subst e loadjngunit, Ais fi.rst . - . .

non R Profiel 50 TS PSR e g il ocpg b T fptoding
i nto individual packa%es 5, %nd,subéquently, the cut.

set pirfanyeiforsspapiebkgeiving the Bosdelpetivedng atestys Ragkagss ekamined and
package exam nation unit C. Then, the defective and

sorted by thefpecltdge expuaiokiagesiidr.e separately received in the
package receiving unit D. In the substrate cutting
apPEtead o, 9matiedsdbdngte Dlohie] @f s eutistrateMeatingmit AHefirst carried
15 aforenentioned units A, B, C and D can be

to ﬂﬁg@&ﬁﬁp LttiRe Enif BBV l%{lb’inﬁpiﬂﬂﬁfﬁu%gp&tcﬁaggbanﬁdﬂ% uktitly, the cut

Is order and installed in a desired Tocation. For

indiggdglgl.’r)%ﬁeclﬁ%ée? 8 ta?ereweex%}gﬁ?etdra%%l Sofidl l?{,'{ {ﬁg RQ&&?% gﬁ:’rﬁnﬁion unit C. Then, the

resent 1nve units A B,
C,. and_D can. be attachably and renpvab onnected .. .
defegiiyt 2 AR EEToFe cTPRIEES rsbseRamiety 5&08“’8% ﬁlﬁ&@ﬁ&& FEgdng it
9 illustrated in Fig. 1, the nuneral 9a denotes the

D. 20 front side of the apparatus, and 9b denotes the
back side of the apparatus. The present invention has
a clhatkec sabsirstei cuttiogf apparaaitsi On acfordihg tpaticageesent invention, the
exam nation
aforementioned units A, B, C, and D can be attachably and removably connected o each
other in this order and installed in a desired location.
For example, in the substrate cutting apparatus 9 according to the present invention,
the units A, B, C, and D can be attachably and removably connected with connectors 10.
In the substrate cutting apparatus 9 illustrated in Fig. 1, the numeral 9a denotes the
front side of the apparatus, and 9b denotes the back side of the apparatus.
The present invention has a characteristic configuration of the package examination
unit C in the substrate cutting apparatus 9 illustrated in Fig. 1.
[0020]
(Configuration of the Substrate Loading Unit)

The substrate loading unit A has, for example, a substrate loader 38 for loading a
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unit Cin the substrate cutting apparatus 9
illustrated in Fig. 1. [OOZO% (Configuration of the
Substrate Loading Unit) 25 TRe substrate | oading unit
A has, for exanple, a substrate | oader 38 for | oading
a 12 nolded substrate 1 and a pushing el enent (not

shown) such as a pusher for pushing aqut the | ded .
moldgtbsitetiate 1106 TS bHE SISt (et shOGFRF 358 PYAEE BF QPgﬁ,mg out the

in the substrate loading unit A a nolded substrate |
moldedisubstrpea s Hed hetsubsantt leader 38d from t he substrate
| oader 38 to the package exam nation unit C by the
pusTteigforedirethe vabdtrated RA&RE unit Gond mgitded tsubstraas 1 e be pushed out
Substrate Cutting Unit) The substrate cutting unit B
andNBfried! B5m A Gate ToaAbPE (RhE pLKBE ek AtfinaRG @kt E€MBy3fe pushing
for directing the nolded substrate | carried formthe
elesunl?st rate loading unit Ain a predeternmined 10
8 ection; a table for cutting (cutting table) 33 on
mqich the nol ded substrate 1 directed by the substrate
[00} )y ect | ng nmechanism 32 is placed; a cutting table
movi ng nmechani sm 34 for _nmoving the cutting table 33
(CopBguwelern efiibe Sulistaiedivsting dei®rent position 34a and the
substrate cutting position 34b; an alignnent
me ¢HaendubstraBSeftiong et B diasyifogexampld: agnbstrate dfectitgemeghiadisth 32 for
substrate 1 placed on the cutting table 33; a
direeHRS the M @d&ldubltidle Meskiad ifsr h lsatshehteIGadig urlibA Gt piddgtermined
the nol ded substrate 1 placed on the cutting table 33
ireldh i whi SHAGD BSiHH: irected b
dlre?ré%%n%@%fggé‘?%@%{stﬁﬁ%ﬁam%en [ 3‘?8" Llfg?l tggckages 5 cuf?gk()i)l/ ected by
the substrate cutting,nmechani.sm, 36; i LSt.
tho pUSBI FrRRE merpishint P PE PR vl plq BB RFAR em 34 for
t he packages. 5 on the cutting tahlle 33 to.the pachaﬁ]e
mogiRg theneiiRhiahlsi 3 estweiiothe SHRTate RIS BITBhRASitiopi4a and the substrate
Therefore, first, a nolded substrate 1 transferred
cuttingopnsitive 3¢birt alignmentoneihapisur 3 foppgréorming an alignment of the molded

substrate 1 placed on the cutting table 33; a substrate cutting mechanism (blade) 36 for
cutting the molded substrate 1 placed on the cutting table 33 along the cutting-plane lines 4;
a package washing mechanism 37 for washing individual packages 5 cut by the substrate
cutting mechanism 36; a first package fastening mechanism (first transfer) 11 for carrying
the packages 5 on the cutting table 33 to the package examination unit C; and other
components.

Therefore, first, a molded substrate 1 fransferred from the substrate loading unit A is
directed in a predetermined direction by the substrate directing mechanism 32, and the
molded substrate 1 is carried to and set on the cutting table 33 with the side of the molded
resin 3 down. Then, the molded substrate 1 is moved from the substrate placement position
34a to the substrate cutting position 34b by the cutting table moving mechanism 34 of the

cutting table 33. Subsequently, while the molded substrate 1 is fixed on the cutting table 33
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directed in a predeterm ned direction by the substrate
di recting nechani sm 32, and the nolded substrate 1 is
carried to and set on the cdBting table 33 with the
side of the nolded resin 3 down. Then, the nol ded
substrate 1 is noved fromthe substrate placenent

position 34a to the sybstrate cuttin oSitio 4b .

by PO bt Moot SHbEliol P D TSR PP SgHS 1s eut Vith the
cutting table 33. Subsequently, while the nol ded

subgitats tuttagamechagismi (Rlade)otd toHerme individigl papkpges361cd3 by
suction, the nolded substrate 1 aligned by the
al i gherethiat, nihe hiadivihmB packageuts wint he tvnashed blystheapaskage washing
cutting nmechani sm (bl ade) 36 to form i ndividua

medd@RKEATESand the hitinffthE 38 Rak be r&BrneBdd iekidbirpa pladgeent position
can be washed by the package washing nechanism 37 and

34al he cutting table 33 can be returned to the substrate
pl acement position 5 34a. Accordingly, the individua

package | .c). an.the cutti able 33.n.the.,, .
P oA Gt g ol s 1) 2P 2 47 33 ip ghe substate
t he package exanination unit C by the fjrst_ packag
plademenephstipnride e be parmiad tothe parkags @%‘EWPMHOH\P@H&?}%&W%E% package
nunber of blades (rotary cutting blades) in the
fastenibg treglamisnd Ol.cut t i ng mechani sm 36, the nunber of
cutting tables 33, the nunber of package washi ng

meclané pi¥Bend fnva@fibr) tHekunbtr bs bladan(rdteryvaattingthladethiathe substrate
any restriction. [0022] (Configuration of the Package

cuttg%cﬁegﬂaﬂﬁtﬁJ%} the TREnHRAGKRARInE QEIREY B Othk Hulnbek B_ﬁ%aékra%z $ashing

or receiVving exam ned packages 5. 15 That i§, t

me RS S e e B b RURTRSpn D

non-defective product tray 31 (31a) for receiving
n-defective products, and a defective product tray
| oader which | oads a defective product tray 31 (31 b)
(Comgiguratior piihed adiedee Recvisingriditict s.  Accordi ngly, each of
t he packages 5 exam ned and sorted in the package
The package receiving unit D has trays 31 for receiving examined packages 5.

That is, the package receiving unit D has, for example, a non-defective product tray
loader which loads a non-defective product tray 31 (31a) for receiving non-defective
products, and a defective product tray loader which loads a defective product tray 31 (31b)
for receiving defective products.

Accordingly, each of the packages 5 examined and sorted in the package
examination unit C can be received in the non-defective product tray 31a if the package is
a non-defective product or in the defective product tray 31b if the package is a defective
product.

[0023]
(Configuration of the Package Examination Unit)

The package examination unit C according to the present invention has, for
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20 exam nation unit C can be received in the
non-defective product tray 31 a if the package is a
non- def ective product or inltthe defective product tray
31b if the package is a defective product. [0023]
(Configuration of the Package Exami nation Unit) 25 The
exapwqpacpeK arﬁglieiggé(rag]g?a?qagt I lpomnq_nlinpllétg gﬁgq% %gartrgj r.':]l ?f{llg}attqr}gpgtrhgts gar}lt be inverted
attachnment plate (first exami nation plate) 12 that can
with éhei pavieagee (1 chittdched by peatioagehich haveheentfageneddysie first package
suction, which have been fastened by the first package
fastbRiap endch@nismclhain thenslBstiate titeng ubstB and trautfeireontnithe Backage
and transferred onto the package placing side (upper
pladihgl§ide J(g%er afHd) 25 At o SXAExBRIAE0n MR N dwW Waera) 13 for
caner a) for 5 exam ning the appearance of the
exalg i K g BASEARSRe ichviflo rRAERESE| HOWMIG Giich are attached
| ower side) 12a of . the inverted i.nvertibl . . .
by SoeHEn A8 RS PREREES, PIocARe OF HAST Sy BEFT PR B g cinverigd nvertible
plate 12 is set in a stationary position with the
attaghiprafgdatel3ci ng side 12a directed upward, the
i ndi vi dual packages 5(1 c) can be transferred 10 onto
t heWhan kg énvyertitde ntfadingmt Phate 1Rhisrset itheystatiomant pesttiaed with the
by suction. In this state, the invertible attachnent
pacRhgd fadide §idd 1Dedire&r lfehr8 0tht halivithieg ppacigeg®(1p) amitRgransferred
side 12a wll cone to the |ower side. Hence, first,

onth e b?(ﬂég%% g%@g&%?%ﬁsw}%é el 26 %tt@élfe@@?eﬁcﬁé{n.%g}ﬂs%ate, the

onto cing sidé 12a of thé invertible

. _attac t plate S xam [ The .
in bRt ol S1 W be FIERRESh fR B Bhtued Plactliifas 120 win
t hat t he package placing side 12a, with the individua
compptohiglosvassidec) attached thereon by suction, will cone
to the lower side. And the appearance of the
i ndHenagufirst, phe indijaduab packeees Ydehwe atigebed, by seiiogpniigic package
package placing side (lower side) 12a of the
platiny eidei Baenfah¢ anlrtihi¢ atpdchtren( platestfirsxeaxainmmtion plgelat X )Then, the
12 can be
invertible attachment plate 12 is inverted so that the package placing side 12a, with the
individual packages 5(1c) attached thereon by suction, will come to the lower side. And the
appearance of the individual packages 5(1c) attached by suction on the package placing
side (lower side) 12a of the invertible attachment plate (first examination plate) 12 can be
examined by the first examination mechanism (lower camera) 13.

The invertible attachment plate 12 can be reciprocated in the horizontal direction
along the front side 9a of the apparatus by a means for reciprocating an invertible
attachment plate which will be described later. In addition, the invertible attachment plate
12 is vertically movable.

[0024]

The examination unit C according to the present invention also has, for example: a
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examned by the first exami nation mechanism (| ower
canera) 13. 20 The invertible attachnent plate 12 can
be reciprocated in the hori2dntal direction along the
front side 9a of the apparatus by a neans for
reci procating an invertible attachment plate which
wi Il be described later. In addition, the iny r;i | e .
placing pbaterésecon] graminaton plajey 14 ©atq Whighy s 'él.d“[lg}@ A?St oxpmined
The exam nation unit C according to the present
packdpee st icpattadhed biyasctidroontexberphakage plesingpiidec(lowgerptida)d 2a of the
(second exam nation plate) 14 onto which the
invdriBleVitdd@hedtl flafe EXard ficde thaskagesa Setomd) eahtiastivadmeybanism
suction onto the package placing side (lower side) 12a
[ . i - i
(up]? " g%@?lgp rlg g‘&r %ﬂa?t@g%gﬁ Pipht cPbath€ inkdvidif & RBmined packages

m nati on nmechani sm (upper

ST B ST 5 BRSSO S e

whi ch have been transferr onfo the package .pl acin .
on Hedepren s1dsr fvihg gdacing, Pf%?gbﬁ‘é‘i agjegen Pacﬁ‘ﬂge 6%5%1?%&“1‘&“15“‘
plate 14; and a second package fastening nechani sm
(sedond domsfet)r bnfoir dugtening fher inflavadush sergnd exapingr agikages S(1¢) on the
second- exam ned packages 5(I c) on the package
pacRARGiRinGiide | 446t thé plabimgplaeifag pl ate 14. Therefore,
first, the placing plate (second exam nation plate) 14

i s SOrUBNAT fhe plikisOpla dohe RamiREon | NYisshekeed upward
14éﬁ%¥ the placfgg g§§¥eh?§emﬁll abut thgm%?rst

XS iag 198 1UNGIIPARK AGEfirst examined
S0 %Fg{gl}erpﬁgg}%gﬁ% §1F1 ésl id'gle%;f %gﬁg@%?%e [ nvelrt?%lfe e
ttac nt p e 12. Accordingly,..t firs n : .
pachigsRpbd) spene S B padelh piftthe gk ABvish 1Bl JARQIRE fnvertble
package placing side 14a of the p|acing, pl at 4.
attaghipseiqplate 113, Acperdinghpeihie afck egfmt Hqc}(&es eée{éi]% Atsypassed and
packages 5(1 c) placed on the packa e_placing side 1l4a
trankferpdeontu dhd panttagey plabiogsidrohth. ek thei Macing nlate Ehabibspquently, the
(upper canera) 15. These second-exam ned packages 5(|
appRrafi@ob@el st enatdndy pidiegsesiooidplpadkay thef mskgei placing side 14a
mechani sm (second transfer) 16 and transferred onto a
arePbRghigd B! e 1{ecoRECKAPSnPI AL &khanism (upper camera) 15. These
second-examined packages 5(1c) can be fastened by the second package fastening
mechanism (second transfer) 16 and transferred onto a placing table 17 (package placing
side 17a), which will be described later.
[0025]

In addition, the examination unit C according to the present invention further
includes, for example: a placing table (index table) 17 onto which the second-cxamined
packages 5(lc) fastened on the second package fastening mechanism 16 are to be
transferred and set; a table-moving means 18 for moving the placing table 17 from the

package placing position 18a to the package sorting position 18b (i.e. from the front side

9a of the apparatus to the back side 9b of the apparatus); and a package transfer mechanism
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"~ side 17a), which will be described later. [0025] 20
In addition, the exam nation unit C according to the
present invention further ifcludes, for exanple: a
placing table (index table) 17 onto which the
second- exam ned packages 5(1 c) fastened on t he
second package fastening nechanism 16 are to be :
19 for seréing .tkreeapra@ﬁi’e%fp preductirem By ApgctneRredudss ppfhe placing table
noving the placing table 17 fromthe package placin
17 ap O fhaickape BBt ng@otition ) 86 kad putsiog themyinpoictitayh3 I 8¢rofdingly.
fromthe front side 25 9a of the apparatus to the back
si dEhe9Raiaf bédieotRagladitg rabland @aglagk adeing aidsfldn) is vertically
mechani sm 16 19 for sorting the non-defective
1no@%§9“0t3 fromthe defective products on the placing
17 at the package sorting position 18b and

utt,i '
J{r ofen bt bf{ ?fxiff?‘%fp%%ﬁ%gtp %k%%*@.a%@ Sde 17 of
is verticall bl e. t, .the .
the Blaciagauca i o PKERCPREHEGRBEOETES PACRA B REFge fstening
side 17a of the placi n% table 17 at the package
meqblaisinkp, pod ifhd Placingdatdy 17 e moved il thsaarkaps oH&epsifipn 180 by
mechani sm 16, and the placing table 17 is noved to the
the pebidkageingantdrRgl 8o @b, @nthesiasisyof théecstibib b€ theoskiangnations by the
nmeans 18. Then, on the basis of the results of the

ﬁrsﬁé@ﬂﬁﬁdn%éclﬁﬂshﬁ% ahd s scR¥adrexdhineor B bigahissin] 3 3each of the
and the second exam nati on nechani sm 15, each of the

pacl%egr)ggg %g&%ﬁ %%Sseﬁecﬁétgy tﬁ)%.nﬁ@ﬁ&f %ﬂéﬁ %ny t%réyr aPed Ieclr(freﬁbb 8¢ @ rolfefective

la or ective pro uct or

ol R B B P P

table 17 which has rmved to.the pack ortin
placp@g pidedra oi g plfl@gggible 1% whigh lbaéchg g ggﬁorgp,g lposmon

C further includes the foll ow ng p05|t|ons that are
18bl ocated, for exanple, at the front side 9a of the

apparatus: a first exam nation position (first
[0026]

The package examination unit C further includes the following positions that are
located, for example, at the front side 9a of the apparatus: a first examination position (first
examination unit) 20 at which the invertible attachment plate 12 and the first examination
mechanism (lower camera) 13 are provided; the package placing position 18a of the
placing table 17; and a second examination position (second examination unit} 21 at which
the placing plate 14 and the second examination mechanism (upper camera) are provided.
These positions are arranged in this order from the substrate cutting unit B toward the
package receiving unit D.

In addition, the package examination unit C has a plate-reciprocating means 22 for
reciprocating the invertible attachment plate 12 between the first examination position

(first examination unit) 20 and the second examination position (second examination unit)
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exam nati 6 unit) 20 at which the invertible
attachnment plate 12 and the first exam nation
mechani sm (| ower canera) 131are provi ded; the package

pl aci ng position 18a of the placing table 17; and a
second exam nation position (second exam nation unit)

21 at which 20 the placing plate 14 and the seco %

21. diginihiamesns AdctharineripleAfeshmentavals lar@nptreompa%fﬂ. om the first
These positions are arranged in this order fromthe -
examitsibn afositiont {firslg examina@rt omi) R0t e they aedond eexagyrdtipnnposition

unit D. In addition, the package exam nation unit C
(secOAS eRerRhidr iR 120! KRR IgdivRRRBpRRagers(1¢)&eingraaetiddriy suction
the invertible attachnment plate 12 between the first

ontog ﬁ%n%%gﬁéegﬁlgﬁgéisﬁdeoma, ZmidH id Bk 18%aNLiRaliraRe UiVettible Attachment

exam nati1on position (second

e inatjon. unit).17. 21. W t hi ol
pletf 190 2, B e it pikaes 400k 85 AR B8 paliae placing side
first examnation position (first exam nation unit)
12aho to the second exami nation position (second
exam nation unit) 21, with the individual packages .
5( Tn)thberasgssaper facihed i fhespaskpgenexaghpaioniwitgcRaghages 5 move in
pl aci ng side 12a, which is the | ower side of the
the Ko1\o@ihg bider: ahd Anhoemiinatiqul mistioh20wheae theHfirktesidee.g. the substrate
i ndi vi dual packages 5(1 c) are placed on the package
sidPERACHNheSiadRaged 215 edafhih B (BE 960RE RAMIOIIOR Gokifioh 78 where the
package examnation unit C, packages 5 nove in the
fol l.owi n it ds Ng j ' j 14 ;
seoRLig¢1hg f fifldegi e ) FunGRARARRL) R BRI, O Aiage placing
t he pack s 5.is examned, t second exam nati on
POSHiog; 1 aonaghe pirkeee %Cﬁ'én%osé%%&g" side (e.g. the nol ded
si de 5b) of the packages 5 is exam ned, the package
[003Flaci ng position 18a, and the package sorting
position 18b. [0027] (First Examination Unit) As
(Firpt Bxsinoustion deigicr i bed, the first exam nation unit 20
has the invertible attachnent 15 plate 12 and the
fir&t pRyakRadc@ibedpti dtbtoxamienen vad @dtaj tHednvertible attachment

plate 12 and the first examination mechanism (lower camera) 13.

In the invertible attachment plate 12, for example, the direction of the shaft center
of a rotational shaft 12b is set to be on the horizontal plane and orthogonal to the direction
in which the invertible attachment platé 12 moves.

Therefore, the invertible attachment plate 12 can be inverted (and stopped), for
example, by rotating it 180 degrees about this rotational shaft 12b.

Although not shown, the invertible attachment plate 12 has an appropriate
suction-fixing means (attaching means) for individually fixing (attaching) individual
packages 5 by suction.

Therefore, as shown in Fig. 4(1), when the package placing sicie 12a is set in a

stationary position where it becomes the upper side of the invertible attachment plate 12,
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In the invertible attachnent plate 12, for exanple,
the direction of the shaft center of a rotationa
shaft 12b is set to be on tR8 horizontal pl ane and
orthogonal to the direction in which the invertible
attachnment plate 12 noves. Therefore, the invertible

attachnment plate 12_can be inverted, (and st oppe for
the Gyl et 32 ERR0F v eRot toi b8 Mo Bipte 12¢'sd s the
rotational shaft 12b. Al though not shown, the
packaggalacing ssdeallagehinathe fiverside2 has an appropriate
suction-fixing neans (attachi ng neans) for
i ndinvthid wabd, winfce Xha gadkagesat biengflachaby isaiimh ompthe paglage Hlacing
by suction. Therefore, as shown in Fig. 4(1), when the
sidePBGK @echils a6d Qves isie of2hRe irfvefitle htfacBmerSplateald, Gapackages 5 do
position where it becones the upper side of the
[ ' 3 138 the invertible
not g%iyﬁﬁﬁr%ﬁtsk%% te (?:eagi{(l&?(%\%ledre ‘ed around the
mo%gtational shaft 12c so that the package placing side
awll be the lower side. In this case, since the
packages 5, are attached hy suctjon on t ackage
pl at§ MRPWIs i E1g) #42). S e 1 Hirpineofe ints e 15 gadual packages
invertible attachnent plate 12, the packages 5 do 5 .
5(1¢)oheld ain| theffacksgs placikagidepll 26 whick iigléhe dawqr| sdgepf the invertible
side). [0028] As shown in Fig. 4(2), in the first
attacheasnt NAdte AR, ¢an be2Bamited frodi wilowdly thacliralgesamibftion) mechanism
hel d on the package placing side 12a, which is the
(low@Wehedh @¢ of the invertible attachment plate 12, can
be exam ned from bel ow by the first exam nation

neclﬂatﬂlsiﬁﬂc_)::égsg, % g];ﬁ?\{rr% EIZ rﬁ?#.?%(g)’l,?’the et &aﬁiﬂﬁtﬂ)%ﬁﬁ%chaﬁﬁm (lower

shown | exam nati1 on nechani sm

I r canera can scan.the packa fromthe back .
cam ] SN SFT e RAPKASP O (6 R SHF ST St PR agont side
apparatus to performthe first exam nation. Since the
9a @plﬁlbesmpafa@lsgp derfomn gre fiplexgpunaigs 5 is fastened by the

first package
Since the substrate side 5a of the packages 5 is fastened by the first package

fastening mechanism 11, the substrate side 5a of the packages 5 will be directed upwards
when the packages 5 are placed on the package placing side 12a, which is set on the upper
side of the invertible attachment plate 12.

After the invertible attachment plate 12 is inverted, the substrate side 5a will be the
lower side of the packages 5, and this lower side, i.e. the substrate side 5a of the packages,
5 is first-examined from below as the first examination side by the first examination
mechanism (lower camera) 13.

[0029]
(Second Examination Unit)
As previously described, the second examination unit 21 has the placing plate 14

and the second examination mechanism (upper camera) 15.
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15 fasteni ng nmechani sm 11, the substrate side 5 a of

t he packages 5 will be directed upwards when the

packages 5 are placed on thd9%package pl acing side 12a,

which is set on the upper side of the invertible

attachnment plate 12. After the invertible attachnment

plate 12 is inverted, the substrate side 5a will be

t hel'he ieging Bleted 4gnidreelisallngrewpracatednd this | over

side, i.e. the substrate side 5a of the packages, 20

5 iBhat iis; sther taninmertibleratiaciyotdwlaie 12 iempiedsto the position above the

exam nation side by the first exam nation nechani sm
pladih@pRie CABRERwlE Fle0829)] the(pbasan platex barisnabvainupirirt Jso that the

As previously described, the second exani nation unit

: Rl @G | 1 first- ined
pac]éa%’gmﬁﬁ%l{lg Qide! 8] JTUhe pRcthgl flate? Py Wi‘l‘lj)abiilgth% ?g&iﬂi_?_lug rst-examine

on mechani sin (upper canera . h
| aci pl.at.e .1 [ [ Qr . : :

pecfagdS B PR uf B Pl Sl Bale BRELE 9871 26 of Mg vortibe

to the posjtion_above the | aci ng,.pl.ate 14.. h )
e e B STHERS B e sePL RS RA L S e B gramined

that the package placing side 14a of the placing
paclsges S(1c) onithd insertibleratechmentwlate b can bepasssdaandrfegsisrred onto the

packages 5(I c) attached onto the | ower side (package

pacRhgeaplagngside 14Paf)theplating plaiwddti bl e attachnent plate
12, as shown in Fig. 5(2). Accordingly the individual

firshe pHainkIRde 1A0GHARESh blictioh) @ik indBviduay Eidtidab@ined packages
attachnment plate 12 can be passed and transferred onto

5(1%%@2%& ggﬁg@gisg% s,de l4a of the placing plate 14.

cin can fix (by suction) the

bSO Sl e RECLREGR mA Rl g ol finaivicua
pachbie s s et o B ey kit g B3 on the

attachment plate 12 being placed on the package
packhgecplagng side 14aaf he ptacmgmlateildg pl ate 14.

At this point, the upper side of the first-examined packages 5(1c) placed on the
package placing side 14a of the placing plate 14 is the molded side Sb.

At this point, for example, a certain distance L may be set between the package
placing side 14a (upper side) of the placing plate 14 and the package placing side 12a
(lower side) of the invertible attachment plate 12. Setting an adequately large distance L
allows the molded side 5b, as the second examination side, of the individual packages
5(1¢) placed on the package placing side 14a (upper side) of the placing plate 14 to be
examined from above by the second examination mechanism (upper camera) 135.

[0030]

As shown in Fig. 6(1), the invertible attachment plate 12 can be moved toward the

first examination unit 20 from the position above the placing plate 14 which has moved

downward.
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At this point, the upper side of the first-examn ned
packages 5(1 c¢) placed on the 15 package pl acing side
14a of the placing plate 1420s the nol ded side 5b. At
this point, for exanple, a certain distance L may be
set between the package placing side 14a (upper side)

of the placing plate 14 and the package pl.acing side

12aAt fhisopeant, 35 despribgd eakier, fhrarackagedlaping et ?‘mpsli gde) of the

12. Setting an adequately large distance L allows the
placing ghéade diddeanShe ezmminhé foun obdvebanthaseton etagenatyin mgehanism

i ndi vi dual packages 20 5(1c) placed on the package
(uppéraginegn)si de 14a (upper side) of the placing plate 14

to be exam ned from above by the second exam nati on

Mechan & p . 6@ i8N 3Wofi theFfifht-examined
61 Q(%dﬁtg%lf’ %e%oi“g??gt@% a%q%?fe{hgoﬁgideﬁ\sm@ eFfifkt-examine

nt plate 12 can be noved

pac ST e, kblra SRR Mo Qe R mechagiom (wppe
coniory T e P MR R PERGE R b Sparans

placing plate 14 can be exam ned from above by the
sec Bl 1%xaterreeonshexemipationsumit 71y fiswy the direirexpmined packages 5(1c)
addition, as shown in Fig. 6(2), the nolded side 5b of

are tpassell iand trapsfamédento the pakieggphcligcite o dxthaphegtplate 14 from
novi ng the second exam nati on mechani sm (upper

the t‘bﬁél&][g@blafcﬁfg@idé‘gmb%kd?ilg%f% aletibR Appanaitpaté 0Nandhis state,
e

ront side 9a of the apparatus. That is, in the

thegog%%% gf;a%%?llt @%‘;ﬂo‘%’gd Woihwaid e{rﬂdgﬁ\:o?%cﬁl%lﬁ | thé hidtdQMiAeSb of the

re passed an sferred onto the

sPRE e BB SA t  BELTAP  d

invertible attachment plate 12. In fhi state,Uéﬂ t he
14 ganchs Frgmyinesthy tha sqeond sRampnaiomRarisEHEPRY Rl v,
the nol ded side 5b of the first-exam ned packages 5(I
c) Pkemdidgon thhespubitageidpl seiang snejded fideotSbt 19 the individual
pl acing plate 14 can be exam ned by the second
uneéXdminsdqiackapes By ris be Guppssivapeeamined fo obtain the second-examined
packages 5(1c).

Next, the second-examined packages 5(1c¢) on the package placing side 14a (upper
side) can be carried and set onto the placing table 17 (index table) by the second package
fastening mechanism 16.

The second examination mechanism and the second package fastening mechanism
(second transfer) may be integrally moved.

[0031]
(Placing Table)
After the individual packages 5 are second-examined by the second examination

mechanism 15, a predetermined number of the individual second-examined packages 5 can

be carred and set onto the package placing side 17a of the placing table (index table) 17 by
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Accordingly, the substrate side 5a and nol ded side 5b
of the individual unexam ned packages 5(1 c¢) can be
successi vel y exanined to ob#din the second-examn ned
15 packages 5(1c). Next, the second-exam ned packages
5(1 c¢) on the package pl acing side 14a (upper side)

can be carri,ed and set onto the placing table 17
~the ema& pagkaps Bytepipeperhanisn 1y, Eahl&ﬁz&@%yf i, ﬁg

mechani sm 16. The second exam nati on mechani sm and t he

s ecBimdpgskesies Jonpr be ehicerdyinme eheskpdbaprddike asmagement on the package

transfer) may be integrally noved. [0031] (Placing
pladiapbid} 174 dfthe bhreingrishle (idded tapl kdges 5 are

second- exanmi ned by the second exam nati on nechani sm

15, nahRr Q&L teF slangsle, Hdrshewn ah Fide, ihdie batuad-examined packages 5

second- exam ned packages 5 can 25 be carried and set

i na:

are ?%%%g&% g@?g{o@%‘; pg&lyk%gél @z&%e%ir%emlé}ﬁngﬁl 1 8n PIRR IcRGicli3RH et onto

hani 1 Y el e S second package fastening

chani s 0 ti,on, TEh .
nerBORE' Gkl Red et Bh g, S i IRAR 98T P xamined
packiiRa5,6an RBPLIPEd 7 rprasr & s of b YR g FidEaanapckee.

in Fig. 7, if five second-exanined packages 5 5 are
f asAey sdcand-xhminedcpavagsa (et end ssecndrargmined npaskagn) 1% that has
and then carried and set onto the placing table 17,

| pastdiregh grdaRdmexafindetdanaakageis sbrtahgs 4 vam-defective product.

second- exam ned packages 5 can be placed in this

or ggy xﬁévi%:h{%f Madise b1 7Wpiwakd = trRSpatksle: 1§§ciﬂ% Qosition 18a, the

@
package. y secongd-exam ned package (first an

pacggg(:eg t %cﬁéﬁglh%ﬁ%gqgg( g?n&%g? Elat:ﬁ%.tsi&alsza éagx@gﬁl%iéqatfagﬁnent plate

secon ons”1's sorte

non-def e¢cti ye product. 10 B ' th | aci t abl
12 g efrnptrnse opiode RERAGEPBPASIHS Wasi tion 184, the

packages 5(lc) attached on the package pl aci ng side
[0032h of the invertible attachnent plate

(Examination Method in the Package Examination Unit)

First, in the first examination unit 20 in the package examination unit C, the
individual packages 5(1c) fastened by the first package fastening mechanism (first transfer)
11 are carried and set onto the package placiﬁg side 12a, which is the upper side of the
invertible attachment plate 12, to be attached by suction.

At this point, the upper side of the packages 5 attached onto the invertible
attachment plate 12 is the substrate side 5a.

Next, as shown in Fig. 4(1), the invertible attachment plate 12 is inverted around
the rotational shaft 12b so that the package placing side 12a will be the lower side. Then,
as shown in Fig. 4(2), the lower side is scanned from below by the first examination
mechanism (lower camera) 13 to perform the (first) examination.

Subsequently, the invertible attachment plate 12 in the inverted state is moved
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12 can be transferred onto the package pl aci ng side
17a. [0032] (Exam nation Method in the Package
Exami nation Unit) 15 First,2¢n the first exam nation
unit 20 in the package exami nation unit C, the
i ndi vi dual packages 5(I c) fastened by the first
package fastening, nechanism (first tr.ansfer 11 e
towatg the dgcondgexagingipnounih dl ?Hcﬁilﬁg%a%rfaﬁlpwa%?% qui%?ﬁ. Then, the
which is the upper side of the invertible attachment
plagigapletel P ist mobest apwardved thy fissierpwined mackages Spksi gre passed and
t he upper side of the packages 5 attached onto the
trankfared bhidl the patkage pachgeside Plaatwdichlsitlse tpper sidbof tlat Wacing plate
side 5a. Next, as shown in Fig. 4(1), the invertible
14. 8 ShRCIE Rhe Plaging tpia%e | Bisi BRIy nagii bt preli@ethdhed peaitidn.
a

shaft 1Zb so th t he package placing side 12a will be
t he r.si ' ' ¢ K laci
e T

., exam nati.on chani sm (|l ower canera) 13 to perform
sidg O(fﬁ“rer%li“jm%ggm ﬁ‘gt i on. 25 Subsequently, the

invertible attachment plate 12 jin the inve{(t ed state

i s Newkelbe fipst-oxainined pepkagse 0l Plagethdh S RGxAEF Rlaog pige (upper

the place-reciprocating neans 22. Then, the placing ]
side)| Baeofl thei slacing endate daard saonedhfomi alaveeyathensagond cxamination

packages 5(lc) are passed and transferred onto the
medP@fkAGApHer2aineeh) 35 @€ pdrfdm MB(®bond ekhinafiper si de of

the placing plate 14. In this state, the placing

pl 14l ! W ds & ( fe) k& 88tied Bha88l to the placing tabl
pozflhlfelnbﬁl.e %C(%{avigﬁlng po n%(jggth(g p))ackages 5(1 c)omaepggmg e

y
. attach b ucti.on _on. t.he k [N ' :
ndBi GRET 7t 7 o e Hali A B FROTB P B Roald R fatening
packages Sélc)¥pl aced on the package pl acing side
meqhgpisay (second &pnsfay 16f t he placing plate 14 are scanned
from above by the second exam nation mechanism (upper
canStayquestly.othseplnoing tebls 15ewdhdhe eseapndnerambned packages 5(1c)
Then, the second-exam ned packages 5(I c¢) are carried
placudd tiseedont, Oist vpd atoi tig tpatitage sorting position 18b, and each of the

second-examined packages 5(1c) is sorted into a non-defective product group which will
be transferred to the non-defective product tray 31a or into a defective product group
which will be transferred to the defective product tray 31b.

[0033]

(Examination Side of the Packages)

In the first examination unit 20, the first package fastening mechanism 11 fastens
the individual packages 5(1c) by the substrate side 5a and places them on the invertible
attachment plate (first examination plate) 12, so that the substrate side 5a of the individual
packages 5 on the invertible attachment plate 12 will be the upper side.

In this state, by inverting the invertible attachment plate 12, the substrate side 5a of

the individual packages 5 can be the lower side, and the substrate side 5a, which is the
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“(index table) 17 at the package placing position 18a
by the second package fastening nechanism (second
transfer) 16. Subsequently, 26he placing table 17, with
t he second-exam ned packages 5(1 c) placed thereon,
is noved to the package sorting position 18b, and each
of the 15 second-exam ned packages 5(1 c¢) is sorted

lowptide, avilh bR thedtsbexapunasiosdiftes group which will be
transferred to the non-defective product tray 3la or
i ntt thispefracthe weldadeirectb, gihithgs thehinprr sifle of the individual packages
transferred to the defective product tray 3l b. [0033]

5, i toMetith@thieipack 88k gacifg didvel RadilagiasyrtiBle dttaclithent ilatsi2.
exam nation unit 20, the first package fastening

”EC&&Bhﬁﬂ%},l HeasliiRRate §ibe Jandiniellyalkhd dekaasige Tl the) individual
by the subStrate side 5a and places themon the

: ti . . .
packdB65 el onthb AR afactinfont blale L, SHARE MAMnARARR Bliow by
ackages 5 on the.inyertible attachnment plate 12 w ||

the Eé“f’ B meshgaism OWﬁicﬂfﬁtlg; by inverting the
invertible attachnment plate 12, the substqrﬁ%t e si.de, 5a
of Inghe seeend pepnyinglicn ushe kabeplesing ayate ésceepd ¢xspipation plate) 14
side, and the substrate side 5a, which is the 23

is rhawedr usialé, to whe linteetiblh eattachraent eplatai katwhieh dagideenamoved to the
this point, the nolded side 5b, which is the upper

sec@iddéxaifindtida unitdsadodd @kapaKkan pésitién) A1sfromubd firyy ekdrtination unit
package placing side 12a of the invertible attachnent

| e : o : ach!
20 %ﬁ%ﬁ)&%ﬁgﬁg@%&?ﬁg{g Ig?ah]\é 22 DRcadl §,| ﬁ@p&k@% PRcin®ideN 4a of the

the i ndividual 5 packages

plax‘glgj(gﬁfagee ZE faﬁjgt% thg?éelé& iagel Sg%tgg ?})I(‘f?[g% ?ﬁdiﬁh@&l:l?ﬁ%%%xaﬁﬁﬂe@ fackages 5

exam n

mechani sm (| ower, caner 13. . t he.second.exam nat i
attaglt oS [QHS SHEABRTGEDP lélg(%f@&ﬁgo (SN E Atashdieg) plate 12,
14 is noved upward to the invertible attachnment plate
andjthe ipdivighalhpaskpgasnS(he\vattached thhe wsebihle atfaghmgnl plate 12 can be

unit (second exam nation position) 21 fromthe first
passadaid nahsforrediontd the placing plate 14.

At this point, the molded side 5b of the individual packages 5 transferred onto the
package placing side 14a of the placing plate 14 is the upper side and the second
examination side.

Hence, the molded side 5b (second examination side), which is the upper side of
the individual packages 5 placed on the placing plate 14, can be examined from above by
the second examination mechanism (upper camera) 15.

[0034]
(Effects of the Examination Method in the Package Examination Unit)

With the present invention, in forming packages (products) 5 by cutting a molded
substrate 1, both the substrate side 5a and the molded side 5b of the packages (products) 5

can be successively examined. Therefore, products 5 with high quality and high reliability
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10 20 by the plate-reciprocati ng means 22.
Accordi ngly, the package placing side 14a of the
pl acing plate 14 abuts the 2fibstrate side 5a of the
i ndi vidual first-exam ned packages 5 attached on the
| ower side (package placing side 12a) of the
invertible attachment plate 12, and the individual
cwlbaewag@@ 5(1c) attached to thé& invertible attachment
plate 12 can be passed and transferred onto the
pl duirthgmyirat with 4the IBestnt ivestiqrei int forming petkases {pradudty S5 by
of the individual packages 5 transferred onto the
cuttRRCKk agRddd atisigesl, dothl d4e afbstrite spleatd ayl Heateldkd side 5b of the
t he upper side and the second exam nation side.
I ' SReREIe Tabichat, OB pEbdiRlivity of the
Pad%%?%ﬁpTgﬁﬁﬂgpﬁgggf%?gﬁﬁégﬂg t he i ndi vi dual pagﬁages 5y
I d hg pl acing plate 14, can be exam ned from
p“@h? MR 56% he second exani nati on mechani sm (upper

canera) 15. [0034]. (Effect f .the.Exam, nati et hod
o ereh A o EAA S GV h e SRR P g B o ordes
invention, in form ng packages (products) 5 by cut;iﬂng )

3 Py Futting a

to eahansk desiprodedsivity of éhel proguetn it Kemiighrickages @rodactsh
the nol ded side 5b of the packages (products) 5 25 )
moldad siitetratecls dsspresdny imveativmenh, privide efroethod mdoappetagisgor cutting a
with high quality and high reliability 24 can be

sub@RiiAivn8d- bofilHe FRIIRAE badl §illest (e PseatNiecomY sidéd)oire. thensubstrate
form ng packages (products) 5 by cutting a nol ded

sidei%ﬁﬁ%ﬁi&@é lgPl:hte?] giﬁ& B {)Eﬁle?%tcfs aﬁ:k%e)@FS 2@ 88 g)éatnlﬁﬁedm | ded

packages (products)’ 5 can
Ooﬁﬁfcessively exam ned. Therefore, the productivity of
[ e 5 products 5 is enhanced. Hence, in order to

obtai n products with a%€Q quality and high reliability
(Angther Exaginglipn Meghadind qkﬁ%ea%%‘ BE9 YY) of the

products in form ng packages (products) 5 by cutting a

nol el sofiguration of the hraminakemunit Bsedrfer arrther Pxggiiga method,

a nethod and apparatus for cutting a
the second examination unit (position) 21 and the package placing position 18a of the
placing table 17 are at the same position, when viewed from above. The first examination
unit 20 has the same configuration as in the previously described embodiment.

In such an examination unit used for this examination method, for example, the
placing plate (second examination plate) 14 and the placing table 17 can be placed
(substantially) at the same height, and the placing plate 14 and the placing table 17 are not
in contact with each other at the package placing position 18a.

[0036]

In the examination unit used for this examination method, for example, the

following steps can be successively performed: a step in which a predetermined number of

packages 5 (e.g. five packages 5 as previously described) are lifted from the package

placing side 14a of the placing plate 14 by the second package fastening mechanism 16 at
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substrate where both the front and back sides (the
first and second sides), i.e. the substrate 10 side
5a and the nol ded side 5b of3the products (packages)
5, can be exam ned. [0035] (Another Exam nation
N@thod in the Package Exam nation Unit) In the

the GRAAEL U HRTHSH 52 (EoR QAR A PRSP n Which the

(position) 21 and the pack%ge pl aci ng 05|t|on 18a of
packages 3 §thpicapackggesabid Tien tv@ fstenerd byathe $962nd papkage fastening

when viewed from above. The first exam nation wunit 20
medhagistohs senmnefentd gutoahe package phacingesiger Bial afitbé placing table 17 at
descri bed enbodi nent. I n such an exam nation unit used

the E%ka%@ {Jﬁcﬁé%@hﬁ@ﬁ i1ea (s@E&dﬂC&amﬁlﬁhoﬁ?@ﬁﬂbﬁ 21%; ed apleph Rbich the
| ate (second exam nation plate) 14 and the placi ng

R SRRl o o
tranég arggtgn[ﬁ%; é@y all B(agont @%ﬁ‘?%g%fe %g OE' I%]}e?ﬁg?fa T mecﬁamsm 19 at the

exam nation unit used for this exam natl on net hod, for
packagerioriing rosionslgb) owi ng st eps can be successivel y
performed: a step in which a predeterm ned nunber of
pachayissase, the: gacihg (eblpHL keaipeecatesdstyprenthopadkpge placing position
described) are lifted fromthe package 25 pl aci ng side
18aldal e padleage! Reting ppdindre 184 Wherd e sledngdalpadKalpes not come in
fastening nmechanism 16 at 25 the package placing

conPé?f 1'&9 '?he1 ?Pac(n%eﬁﬁﬂéj 18X AR ppllcROBireH Ofuntdey; ofdpsdk8es 5 are

packages 5 (three packages and then two)

6
i O R M, O R AP A e
pl acin able 1 .t he acka iNg. posi
pac %FS <t Se R R et oRasT Baye Ef&ﬁ@ﬂf%&‘:&?é’ﬁf’#‘ﬁ? group and
whi ch the 5 packages 5 are sorted i nto a non-defective
accpydialy. trapyfemed tndredeedli(éa prd Al byyheusckass tl’ans er mechanism
transferred to the trays 31 (31a and 31b) by the
19 mah&pgydage smsdgeposmbohkih. sm 19 at the package sorting
position 18b.

In this case, the placing plate 14 vertically reciprocates, for example, between the
position of the height of the placing table 17 and the position below the placing table 17
where the placing plate 14 is not in contact with the placing table 17.

Alternatively, the placing plate 14 can remain still, for example, at a position below
the placing table 17 where the placing plate 14 is not in contact with the placing table 17.
[0037]

First examination: first, in the first examination unit 20 in the package examination
unit C, the individual packages 5(1c) fastened by the first package fastening mechanism
(first transfer) 11 are carried and set onto the package placing side 12a, which is the upper

side of the invertible attachment plate 12, to be attached by suction.

Next, the invertible attachment plate 12 is inverted around the rotational shaft 12b,
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In this case, the placing table 17 reciprocates

bet ween t he package placing position 18a and the
package sorting position | 88%wher e t he pl aci ng tabl e
17 does not cone in 10 contact with the placing plate
14. Al so, a predeterm ned nunber of packages 5 are

co R RE S Rnh AT RS B85 e A i Al o v

sorted into a non-defective product group and

packieges Stis veansed figa belew by the dirst sxamingfisg mechanisa (lopep gamera) 13
to the trays 31 (31a and 31b) by the package transfer

to peefoim thes(firstl &aatindtlom. package sorting position 18b. 15
In this case, the placing plate 14 vertically

I eCSRbAE Ak SRination: sanpiEiblebgtavhrient plate PPdhttherinadited state is
the height of the placing table 17 and the position

moP& ke ﬁ%ﬂ% ifont 8a W%ﬁ@plta{berel@ibﬁfé%ﬁ& Rleahse2d4nd the

'S not in contact th the placing table 1
Al ternatj vel the achn l-at.e . ' L)
plagin BIEREL G0 kBl R AR PR IR S b psped and
where the placing plate 14 is naqt. in contact. w t he.
trangfearer e dSIREckaEe plasing 56 1o priy LS ppdt st e PE'fl,ng plate
in the first examnation unit 20 in the package, .
14. dw i sate, dre plaving plate 1his mavd dannyarp 4 R Pgristospineg)position and
fastened by the first package fasteni ng mechani sm

the phdldal side sansf e padkhges £plaaed dethegrdkapetplaitgsidhbda is scanned by
package placing side 12a, which is the upper side of

the s8@nl RY¥&hinaRb e nRERAEMEN o Rirfird the (sebéhdyexahinaghed by
suction. 25 Next, the invertible attachment plate 12

s | hARR! 8 B#cineltdBle 174178 %s positioned
tha%pﬁﬁéﬁgg%gégg%%i%%@ﬁgaéﬁgéﬁlgé w&%%rgﬁ the ?oﬁér POSTHOR
ide., And the substrate side.5a.of t ckages .5 .
ot G FAHEC PO R Dy Tretor S Piasios s PR T Enaliriaf plae 14
glomer canera) 13 to perfaormthe (first) _ exanjnation,,.
(angdhe preors gxmiRetion mechanism &) 19gicd A dhepiiast B%F@E@Oilﬁon 18a
inthe inverted state is 5 noved to the package
maphaichamig coowit withnedkBathgy. t he pl at e-reci procati ng neans
22, and the placing plate 14 is noved upward so that
t heldf iHeSiecendekaetiapas kalges tHe( placihg aside ddsisgilaceddat the package
placing position 18a, the placing plate 14 and the second examination mechanism 15 are
placed below the placing table 17 where they are not in contact with the placing table 17.
[0038]
The packages 5 can be transferred from the placing plate 14 (14a) to the placing
table 17 (17a) by the second package fastening mechanism 16.
In this case, the packages 5 can be transferred by a predetermined number of
packages from the placing plate 14 (14a) to the placing table 17 (17a).
Further, in this case, as previously described, the package placing side 14a of the

placing plate 14 at the package placing position 18a and the package placing side 17a of

the placing table 17 at the package sorting position 18b may positioned at the same height.
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transferred onto the package placing side 14a, which
is the upper side of the placing plate 14. In this
state, the placing plate 1427s noved downward to a
predeterm ned position and the nolded side 5a of the
packages 5 placed on the package placing side 14a is

scanned by 1Q th ec nd ex m.nat j on nism.15
perlfdhithcaife af %Seaﬁaff cthimiheaipane Pi&f e @glm@mopectﬁelow the -

in the second exam nation, the placing table 17 (17a)
pladisg tabksi 17 wherel theatlaqnheplp@clréag aokigrepniagt ik theipheingsigbled 7.
that the placing table 17 and the placing plate 14
[00§&nd t he second exam nation nmechani sm 15) | ocated at
t he package pl acing position 18a mnay not be in
Corm%@tthw;ﬂztbnﬁéafémah% mo¥ad kd thdPackBEO BHiIX POLIAAE 1188,and the
when the placing table 17 is placed at the package
[ tiq 2y I o
pacRigES s Bl el REBAAGE 59 (DA 48, B B transfer
| aci table 17 where they are not in contact with
me‘ﬁﬁ“‘l@ n]%ci ng table 17. [0038] The packages 5 can be
transferred fromthe placing plate 14 %4
pl bt his Poipt, ta4 sespackagel plasingyPosiiEnsidgo 5@%@ 5 14 is moved
fasteni ng mechanism 16. In this case, the packages 5
upvead tcoéde heghtdfthe pticng tablprl@ded epnédetiminedinumbe of the packages 5
packages fromthe placing plate 14 (14a) to the

pladddasmi the phélblee platinglsi@d 1440l th Placirigplutei 19 aragstenad by the second
prevrously escri bed, the package pl acing side 14a of

pack%% 18 déﬁ#]e pagﬁﬁﬁm146at81ﬁﬁﬁm&%ﬁﬁ?g%@|ﬁ&dﬂg 1H9t§' 440} moved

age placing side a of
| aci e t.he package sortlng posrtlon 18b
mﬁﬂ@“ﬁﬂs??ﬁ%ﬁ%ﬂn@f %Psane hei ght . In this case,
as described ear]|ier pIaC|n
pos sar@aﬁbéﬁwiamg Fiad7 ﬁ@ﬂrogsc?@% W@é@gr Hartfe position 18b
placing plate 14 is not in contact with the placin
to thatpiackagp. plaging 39pitipn rde, andéhepprdpiagningd mamber ps ﬂrﬁawérages 5
to the package sorting position 18b and the 5
fastpaekiaghs s&coad packagt dtenig mednafser earettontiened tay pregétermined
(31 a and 31 b) by the package transfer
position on the package placing side 17a of the placing table 17.

Next, the placing table 17 is moved to the package sorting position 18b and the
given number of examined packages 5 on the placing table 17 (17a) are sorted and
transferred to the trays 31 (31a and 31b).

The aforementioned procedure of transferring the packages 5 from the placing plate
14 to the placing table 17 can be performed repeatedly.

Accordingly, the present embodiment can bring about the same effects as in the
previously described embodiment.

That is, with the present invention, in forming products (packages 5) by cutting a

molded substrate 1, products with high quality and high reliability can be obtained.

Also, with the present invention, in forming products (packages 5) by cutting a
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‘mechanism 19. At this point, at the package pl acing
position 18a, the placing plate 14 is noved upward to
the height of the placing tdBle 17 and a predetermni ned
nunber of the packages 5 placed on the package

pl aci ng side 14a of the placing plate 14 are fastened

by the second 10 package fastenin chanj sm 16.
moléﬁwbﬁtéﬁeéﬁg Ps?,%iu%/étya? ﬁ&i RigYsisHaa %i gﬁ?'@c?dov ed

downward to a predeterm ned position. Subsequently, .

t hdfupthemiarg, thepriesent nvietionosraPrevidamin prelep@binie Pexdhets wath high

position 18b to the package placing position 18a, and
qualifyenf hifletiedititp ead inoriarto ehhdnke thegprddugesitybof thaptodnes) a method

to the second package fastening nmechanism 16 are

and LapPREAS oLl & sEPRER! Arwhitk Bothlfhe FR2L bhd BadkNsiddi(the first and
package placing side 17a of the placing table 17.

: h ' t '
seccifdenh B0 Setfthe ARSE oA pleSmABUE 0L B LE A6 RA packaee) 5,
§achgﬁss 5 on the placing table 17 (17a) are sorted
can bR gXailiPedisferred to the trays 31 (3la and 31b). The
af orementi oned procedure of transferring the packages
5 fAvRravirush descrbedsiiattee oper Wt terRAChpagS) hg't ﬁ%ﬁi from the
17 can be perforned repeatedly. Accordingly, the ]
packagesplatingndideli 14 nef ﬁmpbpinggpétﬁodﬂ bhahe saeondf peckage fastening
in the previously described enbodinment. That is, with
medhBBisir BG ané phekegsd banay ba lifiled rftorg the patkets plapmpksded4a by the
5) by cutting a nolded substrate 1, products with
sec%dggacﬁgﬁ Egs%éﬁﬁffédm@éﬂﬂisﬁ? héathild the faind @1a8dl1 2118 @thced Fstopped)

e present invention, in formng products

bel%fg%‘é@%%\lsﬁ@lebwcutti ng a 28 ol ded substrate, the

y of "the products can be enhanced.
Furthernore, the present invention can provide, in
[004}lder to obtain products with high quality and high
reliability and in order to enhance the Produqtivit .
of Theeprsseriviavention isendidémitethdp dlyp areviausly descebed epgodiments.
substrate in which both the front and back sides (the
Thdst esibodinttnts can be arbitrarily and appropriately changed and selected as necessary
without departing from the scope of the present invention.
[0041]
(Case where the First Examination Position and the Second Examination Position are at the
Same Position}

In the previously described embodiments, the examination of the individual
packages 5 (5a and 5b) is separately performed in each of the first examination unit
(position) 20 and second examination unit (position) 21. However, the first examination
position 20 and the second examination position 21 may be at the same position when
viewed from above in the package examination unit C.

[0042]

In this embodiment where the first examination position 20 and the second
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5 second sides), i.e. the substrate sideb5a and the

nol ded side 5b of the products (packages) 5, can be
exam ned. As previously desefibed, in the case where

t he packages 5 are lifted fromthe package placing
side 14a of the placing plate 14 by the second package

AT UL =0 T QN N

package fasteni ng mechani sm 16 while the placing plate
(second exampinatienipleis) g’,b pud)be mseviged belawdhevag %tﬂé%w@t plate (first
[ 0040] The present invention is not limted to the
exapimtioo piite) 1@dscnetbe vag thed di iventtzally Moyskle.candshié fizat examination
can be arbitrarily and appropriately changed and

mechBhiSEl(RAvR SaneRd ssdihy seddndWixhiHatios elealidnisg (ppertdniea) may be
scope of the present invention. [0041]] (Case where

pro%?(@d bllvaln EX AN LIE WadpRin bﬁﬁa Bhghdtdie Bﬁ@fh Mate 14 in s%cg a way

amnation Position are at " the Sanme Position) Int
evi ous desgri b emhodi nents, the exam nation of
thadh SR dRoP et Y S TRERAT 5 (Sa and Soy 1 <
separately perforned i, ach of the fjrst exannatian
uni khat iSp&i5ite fﬁsﬁ}lﬁsz@teaﬂge S26biits e ALpRRER ) talhied to the
(position) 21. However, the first exam nation o
packagsi placing 28lealith ohhesiwerief! envartitiaeitedmsns iplate kfizsy exgrpination
be at the sanme position when viewed from above in the

platpprkgeard o badiantined byt the firftGRdiRA]nati@h mephdnliing (lower camera).
enbodi nent where the first exam nation position 20 and

t heNSQCR8 Bladihg (BM8 HcOdtd SRnRRidni fitePls plofidell Bl tht invertible
the sane position, for exanple, the placing plate

o SR TR R S TR e bt
trang%ateg ?,](811[-?2 itingtpsaglga%%ap]l\ég\ﬁ%tns? et 1i42t1. jI‘ﬁen\f et'ﬁ% ipqz?cliﬁé/ prlra{%g algil 1es’ moved
downward to be returned to a predetermined position. After that, the molded side 5a of the
individual packages 5(1c¢) placed on the package placing side 14a is scanned to be
examined by the second examination mechanism (upper camera).

Subsequently, the second-examined packages 5 are transferred onto the package
placing side 17a of the placing table 17 by the second package fastening mechanism 16.

In this manner, the first examination and the second examination can be performed
at the same position, and the effects as in the previously described embodiments can be
obtained.

In this case, the first examination mechanism (lower camera) and the second
examination mechanism (upper camera) may be integrally moved.

[0043]

(Order of the Examination Side of Packages)

In each of the previously described embodiments, the substrate side and the molded
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mechani sm (| ower canera) and the second exam nati on

mechani sm (upper canera) rra% be 5 provided between the
invertible attachnment plate 92 and the pl aci ng pl ate
14 in such a way that they can independently perform
a scan. That is, first, the substrate side 5a of the

di vi dual cka es ttach to t he ackage
sad gl DRCketen B o) ALt ashRd oL P achrrent
plate (first exam nation nElate) 12 is scanned to
ex akiahed ibgachid the praviashydesatibremadvanitsthe |Slé%€ﬁte side 5a of
canera). 10 Next, the placing plate (second
the @uekaigen i io rfirpt a;taa)mddd, ap tloey ficke didse [aody théne thermelded side Sb of the
attachnment plate 12 is noved upward and the individua

packRaRk 3G€sxantiheCas tAE Seddns SAE. Hodevdr) o sfotdddatideosti of thbpackages 5
package placing side 14a. Then, the placing plate 14

ma)l Be @ga\frﬁged %0 MRS idCardBhES Eﬂérdﬁﬁgcratt@ sigte B %fi ﬁ{ee}fa@k:ﬂg%ﬁl 5 may be

poSI | that, the nol ded side 5a of

|nd|V| uaI es 5(Ic) pl aced on the package
exapingd;as %ﬁeagna‘ﬁsﬁeg. s scanned to be 15 exanined by the

second. exami nati on, mec er ¢ a
subadhigenss yor Rmple édﬂ@ﬂei alfh(SHE Eﬁ%ﬁ‘e@%(’%?hs molded resin 3
transferred onto the package pIaC|n side 17a of the
diregted aipmgrd itshwicd and petrdnto tecuimegallr ageTheasth@ﬁM@ed substrate 1 is
mechani sm 16. In this nmanner, the first exam nation
dircated dshg dipanedt exkeifomiddomn ﬂlarsubﬂraptesiﬂe) (atged portton) hBthe molded
same position, and the effects as in the previously

resifl €5 Gl R@e aﬁﬂf@‘%ﬁé Weiting-fiak Rees £0ARE @b ed préviodsly Gescribed, the
case, the first exam nation mechani sm (I ower canera)

n e 0 P
mol% &j sg(iee ?l?’]t%égptg s&%ﬂ%&\tgg’fde gaogg‘ﬁ?@%aaﬁgéye @Jnhﬁé%(ﬁtﬁ‘)lt1ally and

Exam nation Side of Packages) 25 In each of the
SUCERSEYENY FE P9 s cr i bed embodi nents, the substrate side

and the nol ded 30 side of packages may be exami ned in
[00¢4li s order or in the reverse order. That is, in each

of the previously described enbodi nents, the substrate
(Exgidteng Hithér One Side of Packages)

In the case where either one side (only one side) of the packages 5 is to be
examined in the package examination unit C, the examination by the second examination
unit 21 can be omitted.

[0045]

The embodiment in which either one side (5a or 5b) of the packages 5 is examined
is performed in the following manner for example: first, the first side (substrate side 5a or
molded side 5b) of the packages 5(Ic) of the package placing side 12a of the inverted
invertible attachment plate 12 is examined by the first examination mechanism (lower
camera) 15, and then the packages 5(1c) being attached onto the package placing side 12a
are passed and transferred onto the package placing side 17a of the placing table 17.

In this case, for example, the placing table 17 may be moved upward, or
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t he packages 5 is first exam ned as the first side,
and then the nol ded side 5b of the packages 5 is
exani ned as the second side3lHowever, the nol ded side
5b of the packages 5 5 may be exami ned as the first
side and then the substrate side 5a of the packages 5

may. he _~exam pned as. the secqnd side. | his case, for
el e S R o er e 12 Tt bf AT RS he
nol ded resin 3 directed upward is carried_and set
ontBhat Ha thet eforrinensigned sgniigwalinn eneblemp pdedlcstivss tiapsfer of the
1lis directed using alignnment marks forned on the
packages 5(af drosi the ifeniele ptathinoam phite thee time Ipteethglidbled§i(¥¥a), which
5, and cut along the cutting-plane lines 4. After

canlefiRdnce &% ROQWIHRUS bY tHigHedicka@acktaies). ol ded side 5b and
the substrate side 5a of the packages 5 can be

se had | sieCcessi ' [ i ;
(B o Rer G5 Y 3 pEIRCS b P Bty gmined

where.eit her .one side nly one side) of the packages
enhanging thg pﬁ%(ﬁlcgv &Fﬁ)ﬁéa pf"%‘% ﬁgip%‘%g%egbe exani nation unit
C,. the exam nation by the second exam nation wunit 21

[0088n be onitted. [0045] The embodi ment in which eit her
one side (5a or 5b) of the packages 5 is exam ned 20
i s Ipgh¢ embrediment wiherer ely sithergpneesidree! thepaekagapPds examined, the
first, the first side (substrate side 5a or nolded

secéidigackipe fadtedihg nrabddge 46 54 by ukdl. t he package pl acing
side 12a of the inverted invertible attachnent plate

12 gt Sxaipidesicbyné MRst bfaddin@icRMsn rf&ﬁleﬂﬁ%)'&féi 8 examination
(lower camera) 15, and then the pg%:kages (I c) being

mecg'l%%ﬁ{hh?g AR O h& v BAGKA AR R RGH b1 iléeisl&@e%(ga g%gﬂ,gf@@hm the

ransferred onto the package placing si

he placing table . 17. .25 In this e or_exa e
packei FpGIER HEicr 261 Y iy nolr et i S PRTREgE S Placed on the
alternatively, the invertible attachnent plate 12 ma¥ )
packegenlodng gidardaaee transferred onto the package placing side 17a of the placing

table 17 by the second package fastening mechanism 16.

In this case, for example, the placing table 17 may be moved upward, or
alternatively, the invertible attachment plate 12 may be moved downward.

The package placing side 17a of the placing table 17 and the package placing side
12a of the invertible attachment plate 12 may be placed on the same level (in a horizontal
plane).

Therefore, only either one side of the packages 5 can be efficiently examined,
enhancing the productivity of the products (packages).

[0047]

In the embodiment where only either one side of the packages 5 is examined, the

second package fastening mechanism 16 and the placing plate (second examination plate)

14 can be used.
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15

That is, the aforenenti oned configuration enables a
collective transfer of the packages 5(1c) fromthe
invertible attachnent plate 32 to the placing table
17(17a), which can enhance the productivity of the
products (packages). 5 Therefore, only either one side

of the packages 5. c be efficientl. am ne .
BTG PRRS b o6 5% 105 GFOSHE e chic b Mopeicigegp) of the
0046] In the enbodi ment where only either one side of
packiges 56k af the Bickages phasingeside 12ee0f the bygdedyREigle attachment plate
fasteni ng nmechani sm 16 can be used. 10 For exanpl e,
12 & eeaminbé byi thet fiek @rammbtion nehpasthoflored dyndride!§,i arsl then the
exam nation nmechanism 13, first, the invertible

pacRhgd BIE WeirdpdHaBhdPor thel pavRideaflacigiakife 130 ate\Rissddnmd transferred

package placing side 12a will be the upper side, and

o W PRAUESEE B L DA LS4 9IRS
7 ' 7.
on PkSpeikadsPland S d4e dl th sl pih 408 PyBAGK 3RS, tho package

the placing table 17 may be noved. upward, or, )
plaging sidadr's 931119 placine plaigdr dyShescsordBinraBe fagtening meshagigm 16.
be noved downward. The package placing side 17a of the
pl aChergforabindy Eithemona kide pdctke gaclpigas iSnepns bel efficiglyogxamined,
the invertible attachnment plate 12 nmay be placed on
entah€ing @reprbductility bthe pheduckqpacklages)] ane) . 20 Therefore,
only either one side of the packages 5 can be
ngﬁficiently exam ned, enhancing the productivity of
t he products (packages). [0047] In the enbodi nent
e only. e r ' f packages 5 is
© QZQFHP f¥¥’%Bpggg%ﬁgnﬁggﬁgggl%gﬁtening mechani sm 16

and %g ltrgélech ir%lz&rﬁisce B( 13116‘&1% nsglbset%(a?emcx?tghé %Spé%ét%ts %) accgrsdin g to the

present invention uses a blade (rotary cutting blade) as a means for cutting a substrate. In the
substrate cutting apparatus 9 according to the present invention, a substrate cutting unit
having a laser light, wire saw, band saw, high-pressure cutting water, or other unit can be

used as the means for cutting.
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For “exanpl e, first, the first side (substrate side 5a
or nol ded side 5b) of the packages 5(I c) of the
packages pl acing side 12a oB3the inverted invertible
attachnment plate 12 is exam ned by the first

exam nation mechani sm (I ower canera) 15, and then the
packages 5(1c) being attached aon the package pl acing
side 12a are passed and tEhAd¥erred 5 onto t he package
pl aci ng side 14a of the placing plate 14.

Subsequently, the packages 5(1 c) on the package

pl aci ng side 14a of the placing plate 14 are

t r ansf ers agiatior digngraakagse, ipllating g paikdee fofaingf ste¢phfr cutting
placing plate 17 by the second package fastening

a n%&n{glagﬁ‘t%f{ét@% fhar e{diBual Ofckagk t hRyr a?h@kﬁied exahinkth@ step for
packages

p S . canf be efficiently exam ned, enhancing the
cxsRERE ot Rt AP e GhSb Bl A%k
2p VB DS GRAgEELITg SLEREI G BELARC Py G- segges and

bl ade (rotary cutting blade) as_a neans for cutting a.
subssecandside prantipation fien o exangiging drgpeenshufemiychyis opposite from
according to the present invention, a substrate

the Gt tidagfilnd indivAlubibpeckapes. | aser 1ight, wire saw, band
saw, high-pressure cutting water, or other unit can be
used as the neans for cutting. 33 CLAIMS 1. A nethod
for cutting a substrate, including a package form ng

st for A?ﬁgﬂ{(jd{lﬂr a?rtiﬁ'%%j Qe SdORLILAhE atpﬁclia%_& frming step for cutting
a

i ndi'vi dual packages a package eXam nation step for

5 examnin he i ndi vi dual ckages, .wher ej o

» RIGRE U b LV pRRAGAOER, of PRIFA cllifination step. for
exam nation step for examning a first side of th

exappeing iiadivisaalkangkages.akereig ascRAS kA SR AIE G PlER {TeHos the steps
step for exam ning a second side, which is opposite

of:from the first side, of the individual packages. 10
2. A nethod for cutting a substrate, including a
packlagsg figy vitngdbidyal foackages b rgfirst examination plate and holding the

packages;

inverting the first examination plate holding the packages;

examining a first side, which is an exposed side of the individual packages held on
the first examination plate, before or after the first examination plate is inverted,

placing the packages on a second examination plate after the first cxamination plate
is inverted, to expose a second side, which is opposite from the first side, of the packages;
and

examining the second side of the individual packages placed on the second

examination plate.

3. The method for cutting a substrate according to claim 1 or 2, wherein: in
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a nol ded substrate to formindividual packages and a
package exam nation step for exam ning the individual
packages, wherein the packaé‘é exam nation step

i ncludes the steps of: placing the cut individua
packages on a first exam nation plate and hol ding the

o OB S R S ST s

~_an exposed side of the individual packages held on

sidetand af pihet isamelietbtidon plate, before or after the first
exam nation plate is inverted; placing the packages on
a second exam nation plate after the first exam nation
plate 20 is inverted, to expose a second side, which
I'S HPPOA tsgbdtfatmchitkifg fdphaatus) dieludidg bhpachagk expasinationndnit for
exam ni ng the second side of the individual packages

exax%%@%gld%gﬁg E#ﬁ%&%m&%@bﬁﬁ@ A&t Subsitate, Swhekbif) the package

g a substrate according to claim1l or
2 ﬁherehn: in 34 examning the packages, either the
exainauon WHLCOMPrISEY o sacond side of the packages is a
substrate  si.de and an ot her #s a,no eddsL%e 4k:A . and
s uFSHTPEAMERION HEt L SXAEIHRS 2 ‘ﬁE“f‘%ﬁ"ﬂl‘}geﬂl padyehgackages; an
exam nation unit for 5 exam ning individual packages
f oransedotsexatinatiog vaitrfor exanisingst yeaerd sidp Yty is;opposite from the
package exam nation unit conprises: a first
firsteslda)iofahé dividudl phcages snichi eye bebi esdmisedi by dhe fingd examination
i ndi vi dual packages; and a second exam nation unit for
upiteXam ni ng a second side, which is opposite fromthe
first side, of the individual packages which have been
exam ned by the first examnation 10 unit. 5. A
substrate cutting apparatus, including a package

eanrTl nat Odibs na!tet c{lt%E‘Lg apparatus, including a package examination unit for

examining individual packages formed by cuiting a molded substrate, wherein the package
examination unit comprises:

a first examination plate on which the individual packages are to be placed, and
which can be inverted while holding the packages;

a first examination mechanism for examining a first side, which is an exposed side of
the individual packages held on the first examination plate, before or after the first
examination plate is inverted;

a second examination plate on which the packages held on the first examination plate
are to be placed after the first examination plate is inverted; and

a second examination mechanism for examining a second side, which is opposite
from the first side, of the individual packages, the second side being exposed by placing the

packages on the second examination plate.



exam ni ng individual packages fornmed by cutting a

nol ded substrate, wherein the package exam nation
unit conprises: 15 a first éxani nati on pl ate on which
the individual packages are to be placed, and which
can be inverted while holding the packages; a first

exam nat.j.on chanismfor examnihng a fi.rst sid .
i o BREAC BuRER afbantt PRk P 4o o Py cither the
hel d on the first exam nation plate, before or after _
first fide pf thesecand it the mdividpad Prekages s Bstrag side apd gp @ther is a
exam nation plate on which the packages held on the
molfled sitle.exani nation plate are to be placed after the
first examnation plate is inverted; and a second
exam nation nechani smfor exam ning a second side,
which is opposite fromthe first side, of the
i ndi vi dual packages, the second side bei ng exposed by
pl aci ng the packages on the second exam nation pl ate.
25 35 6. The substrate cutting apparatus according to
claim4 or 5, wherein either the first side or the
second side of the individual packages is a substrate
side and an other is a nolded side. '



