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 nethod
and an apparatus for cutting a substrate, in which a nolded substrate is
cut into individual packages (pieces). guch a nolded substrate is made by
collectively sealing and nolding a predéterm ned 10 nunber of plural

el ectroni c conponents, such as integrated circuits (1Cs), with a resin
material. In particular, the present invention relates to a nethod and
apparatus for exam ning the indivi @EEICRIRCKRYes. BACKGROUND ART 15 [0002]
Conventionally, a nolded substrate is cut into individual packages by using
a substrate cutting apparatus. This is perfornmed in the foll ow ng manner.
[0003] First, a nolded substrate, in which a predeterm ned nunber of

el ectroni ¢ QETROTEAND b A £TEL FARJEATOINGSSBRSRAAEe and are col |l ectively
seal ed and nolded with a resin material, is fixed by suction, with the

substrate side directed upward. Then, cutting-plane lines are set after
perform ng an alignnment by using alignnment marks formed on the substrate

si de, whischrpeyNICAL FIBLD
f0001]
The present invention relates to an improvement of a method and an apparatus for
cutting a substrate, in which a molded substrate is cut into individual packages (pieces).
Such a molded substrate is made by collectively sealing and molding a predetermined
10 number of plural electronic components, such as integrated circuits (ICs), with a resin
material. In particular, the present invention relates to a method and apparatus for

examining the individual packages.

BACKGROUND ART
15 [0002]
Conventionally, a molded subsirate 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
20 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 atre set
afier 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

25 packages are washed and dried, and the appearance of the substrate side of the individual



is on the upper side of the nolded substrate. The nol ded substrate is cut
with a blade along the cutting-plane lines to form separated and i ndi vi dual
packages. Then, the individual 25 packages are washed and dried, and the
appearance of the substrate side of the,individual 2 packages is exam ned.
10004] [ Patent Docunent 1] Japanese UneXam ned Patent Application
Publ i cati on No. 2003-168697 5 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE
SOLVED BY THE | NVENTI ON [ 0005] As previously described, when
exam ni ng imdkagedidakaninekages, only the substrate 10 side of the individual
packages is exam ned. Hence, the nolded side, which is opposite fromthe
substrate sjodey] i s not exam ned. However, a fracture (such as a
crack) may occur in a resin portion (resin conpact) on the nol ded side due

to cutting it wbhed bHb@dRnt Whighnddet@ick@hiab® Patehie Agpiadaiidry Palitatic@l Nabi ity
of the packages (products).

2003-168697

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0005]
As previously described, when examining individual packages, only the substrate
10 side of the individual packages is examined. Hence, the molded side, which is opposite from
the substrate side, is not examined.

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).

15 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

20  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

25 side of the products (packages) can be examined.



15This causes a problemthat, in form ng individual 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 thc resin portion on the nolded side,deteriorates the productivity of

t he packages (products). This causes a problemthat, in form ng individual
packages (products) by cutting a 20 nol ded substrate, the productivity of
t he packages (products) cannot be inproved. Accordingly, in order to
obtain prodqogiss with high quality and high reliability, and in order to

i nprove the productivity of the products, in other words, in order to solve
the previously desegfhdedhviiiRRblerBatl Bl BihiAg plodubth @ratitibts) Y cofing a SKidEdr at e,
there is a demand tfor a nmethod and apparatus for cutting a substrate in
whi ch bot h JifigaSUbslikial Sodicaaviengd ifoha eh 28a5iligle of the products
(packages) can be exaﬁéﬁéd. 3 [0%%%% R %#he prggent i nvention ains at,
in formng prodygl $:dRRGHRAEH aldY afhdl &t RO fRmIR)! ﬂ@ﬁc&%ﬁ&ﬁ@%ﬁby Qbkiak i ng
products with high“quality and high reliability. e present

i nvent i of g} Qeddhhe }enh&r{éirfgﬁlﬁéﬂr&ﬂm i lepréR@gkages) by cutting a 5

nol ded substrate, enhanci ng productivity of the products.

Furthernore, t h&u;ﬁgeﬁlggg%} %fb}l% Itggﬁnlf}{,mgat, innorﬂgdt‘é foblath ﬁnﬁh@é’c@wﬂﬁ%ﬂ s

wi th high quali i y and in order to ehhance the

or 28tV R SR SHEH, o B BELH, FRALGRRETAE Qgm0

a Zubstrat 0 rgn f hack FI f t "and “second
. e : . i a 5. 10
(packages) Pt Saph ACabiia e ui a oP e BrE SRy B RO o

(the first and second sides), i.c. the substrate side and the molded side of the products

10 {packages), can be examined.

MEANS FOR SOLVING THE PROBLEMS
{0007]
To sotve the previousty described technical problems, the present invention provides
15 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
20  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 examining

25 the individual packages, wherein the package examination step includes the steps of:



To solve the previously described technical problens, the present invention
provides 15 a nethod for cutting a substrate, including a package form ng
step for cutting a nol ded substrate to formindividual packages and a
package examnination step for exam ning jhe individual packages, wherein the
package exam nation step includes: a first side exam nation step for
examning a first side of the individual packages; and a second side

exam nation step for exam ning a second side, which is opposite from20 the
first side, of tpheingnie vitdindividpachealgess of QOS] examination plasodndehdidieg the

previ ously described technical problens, the present invention also

provi des a pweitdgesy for cutting a substrate, including a package form ng step
for cutting a nol ded substrate to formindi vidual packages and a package

exam nation stemﬂkgmgq*qnﬁmkﬂgngﬁn@n@ﬂkmﬁmyme?aﬂa@@pkages, wherein the
package exam nation step includes the steps of: 4 pl aci ng the cut

i ndi vi dual packaggsin®g adirftsi®! whaE habipafedRidide tanddihahdipdgkatlacdagkages;
inverting the first exam nation plate holding the packages; exam ning a

First sige, mMisCdianmatiftep R RRERoSinERNOTirst BAmiEbYpI @ inRe&kages hel d on 5

the first exam nation plate, before or after the first exam nation plate is

i nverted; r?gilcfﬁg%a?gh%eP@fpgé&gﬁd SnfnaB 6 PR LXAML ARk bRMiRIBL Blaaf T er

the first exam Is Inverted, to expose a second side, which is

opposi te fr ff}v%x?ﬁéid &%BSE:.S'J &@?ndosﬁdet leggqﬁﬁgg%gig: 1 %he first side, of m@{;m%sng the

second side 0O I ndi vi dual packa on the secohd 10 exam nati on
plate. [000Q}

examining the second side of the individual packages placed on the second
10 examination plate,
[0009]

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

15  otheristhe 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

20 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.

25 [0011]



The nethod for cutting a substrate according to the present invention
provided to solve the previously described technical problens is
characterized in that, in exam ning the packages, either the first side or
t he second side of the packages is the substrate side, and the 15 other is
t he nol ded side. [0010] In addition, to solve the previously
descri bed technical problens, the present invention provides a substrate
cutting apparatus, including a package exam nation unit for exam ning
i ndi vi dual packagegeahsBevidysl¢ WedckiBE echiabl @ebbialis tHeaprescnigerion ddoe
package 20 examination unit includes: a first exam nation unit for
exam ni ng gufyid}ta ibA8teQhitind 8ppaitihsy tidihdlngRAGKIAHS Sxanifidion unit fordexamimaid
exam nation unit for exam ning a second side, which is opposite fromthe
first side,,nfiahi§adiashs tidahy PAKAPRS1IM sitRrAQ WheRBARe SacRiBeREMMidahe
first exanf%a?ion%a#??# 25@?0%11 5 To solve the previously
described t @&%ﬁ@g probl ens, the present invention also provides a
substrate cutting apparatus, including a package exam nation unit for
exam ni ng i ndivi I 0 . SHLERS deft suhsiih@lieandiherein
t he packgge exaﬁgﬁgﬁ?%%ﬁé%@fﬁ?%5¢ﬂ§g§$¥%aﬂﬁ%ést gﬁg%%nation pl ate on which
t he individual, packages .ar b .and which can be inverted while
MR R GEER SR ey B e

hol di ng t he ation mechani smfor exam ning a
first side, which.is the exposed.side of the indiyid on
the first exam AdETGRBRaLE T Eorive 16 Sapbif 4 8 0 Y PR RERRd UL OO0
nverted: 103, SeeRnd FXSTLIS YR of @l G hobhhihn' e PAFSAUTSAPLAL A1 e

examination plate is inverted,

10 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.

15 {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]

20 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

25 [0014]



are to be placed after the first exam nation plate is inverted; and a
second exam nati on nechani smfor exam ning a second side, which is opposite
fromthe first side, of the individual packages, the second side being
exposed by placing the packages on the second exam nation plate. 15 [0012]
The substrate cutting apparatus according to the present invention provided
to solve the previously described technical problens is characterized in
that either the first side or the second side of the individual packages is
the substrate sitiepraad ibRetiot ek befeflche cffed d€dn Simbing (rOGER](p2RAHee) tyi r st
and second sides need only be the opposite sides of the packages. For

exanpl e, twir{mn@@edtsbmwem&aiﬁm%p@m wittdiggh @faliey spaaighgdiabititynhi ch t he
substrate is entirely covered with a resin and the substrate side is not
exposed. EFFECT SyoRpyrehbe idvdMRNBIsoMas 8 beneficial FRet d¥f i Teriling pré@ntd (@akhas) a
beneficial effect of, in formng products (packages) by cutting a nol ded
substrate, QbhugidiaPbIRdRHNERS, Mhidinigdbrodrtilitporardrdduel, reliability.

The present “invention also has a beneficial effect of, in form ng products
(packageg) by cuifhgfho, rﬁg FREkn URSHIA! Bas £ BORAGEINEECDBE, K QRMG tth \btat Of the
products. SFurthernore, 'the present 1nvention has a beneficial effect of,
in order t |\ QOUGES M hidn Blghnauaki Yaand oRiaah hehbaliivks sr@nd in
order to eﬁﬁ%ﬁ%@\?ﬁgﬁgfﬁghﬁfﬁ%bggg%gapﬁgébﬁ%gggﬁs? provid#ng 5 &%thod and
apparatus fqr tting.a s i i [aToXM g Q8 aT- 200 W FToTa kiR Yo 891 oF: Toy MY e [
(the first é#p g@'%2%”%ﬁﬁ%§@§a?&§¥%?ﬁ§9§%3§3&gte gﬁgglanéu?he ngﬂggﬁ'side,

O S Rl BES R B bR RGO U subraRRLTn BRI G , SFend HE

products {packages) can be examined.
10
BRIEF DESCRIPTION OF THE DRAWINGS
[0015]
Fig. 1 is a schematic plain view schematically showing a substrate cutting apparatus
according to the present invention.
15 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.
20 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).

25 Fig. 5(1) and Fig. 5(2) are a2 magnified schematic front view schematically showing



[ 0015] Fig. 1 is a schematic plain view schematically show ng a
substrate cutting apparatus according to the present invention. 15Fig. 2 is
a magni fied schematic plain view schematically showi ng the nagnified nmain
portion (package exam nation unit) in the substrate cutting apparatus

illustrated in Fig. 1. Fig. 3 i§ a magni fi ed schematic front view
schematically showi ng the magnified main portion (package exam nation unit)
in the substrate cutting apparatus illustrated in Fig. 20 2. Fig.

howi ng. b B B P Gni ¢
Schenat | cal e e e R e it nat o
scherat i o Frane PRy Batiettbl 8r 00 °7° e agni 11 6a mi n porti on of

magni fi ed sche ew'schenatical 'y show n he magni f1ed nain

[ f th k ' ' uni t. i | ated.ip Fig, .5 9. 6(1
e & maghi BuDER AR S g Py LM R o fen b 2 fide oD

mai n portion of the package exam nation unit illustrated in.FHg. 3. Fig.
6(2) is a 2fip SHle SERB AT RO SOV, tg‘&%aﬁ&‘ﬁf‘gé‘i‘ar“yp% ‘8W°ﬁdh‘?ﬁ%“%‘ﬁ%gni fied
e examnation unit illustrated in Fig. 6(1). Fig.

mai n portion of the package. ..
70), Fig. ‘P{‘?}“Pa%‘}?dmﬁ%g".smg?‘%ﬁ“ g 8134 nmagnified schematic front view
schematically showing the magnified main portion of .the package exam nation
unit illustratedig ﬁ(lgiF& 78), #d Fig. 4(3) 8t5)2 ‘P@gn%ﬁegé gt go gﬁé"p%&?’?%‘ég& ew
schematically show ng a nol ded substrate used in the present invention.
Fig. 8(2) ishowingdremngnified peingpeoniofteppduesenwimstivrui Yutnisdinges package
forined by cutting the nol ded substrate illustrated in Fig. 828.

10 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
15 [0016]
I ... Molded Substrate
la ... Substrate Side
1b ... Molded Side
2 ... Substrate
20 3 ... Molded Resin
4 ... Cutting-Plane Line
5 ... Package
Sa ... Substrate Side
5b ... Molded Side

25  5(1c) ... Entire Group of Packages



Substrate

| ded Si de
Resin

EXPLANATI ON OF NUMERALS 15 [0016] 1 ... Mol ded Substrate la ..
Side Ib ... Mlded Side 2 ... Substrate 20 3 ... Mdlded Resin 4 ...
Cutting-Plane Line 5 ... Package 5a ... Substrate Side 5b ... M
25 5(1c) Entire G oup of Packages g ... Substrate Portion 7 ..
Portion 8 ... Ball Electrode 9 ... Substrate Cutting Apparatus
6 ... Substrate Portion
7 ... Resin Portion
3 ... Ball Electrode
9 ... Substrate Cutting Apparatus
5 9a... Front Side of the Apparatus
9b ... Back Side of the Apparatus
10 ... Connector
11 ... First Package Fastening Mechanism (First Transfer)
12 ... Invertible Attachment Plate (First Examination Plate)
10 12a... Package Placing Side (Invertible Aftachment 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 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
20 18a... Package Placing Position
18b ... Package Sorting Posifion
19 ... Package Transfer Mechanism
20 ... First Examination Unit (First Examination Position)
21 ... Second Examination Unit (Second Examination Position)
25 22 ... Means for Reciprocating an Invertible Attachment Plate



59a ... Front Side of the Apparatus 9b ... Back Side of the Apparatus 10
... Connector 11 ... First Package Fasteni ng Mechanism (First Transfer)

12 ... Invertible Attachnent Plate (First Exami nation Plate) 10 12a ...
Package Placing Side (Invertible Attachgent Plate) 12b ... Rotational Shaft
(I'nvertible Attachnent Plate) 13 ... Fifst Exam nation Mechani sm (Lower
Canera) 14 ... Placing Plate (Second Exam nation Plate) 14a ... Package
Placing Side (Placing Plate) 15 15 ... Second Exam nati on Mechani sm (Upper
Camera) 16 3q..tggcond Package Fastening Mechanism (Second Transfer) 17 ..
Placing Table 17a ... Package Placing Side (Placing Table) 18 ... Means for
Moving a Plagi Ngynl; ivéProlifid Tray. Package Placing Position 18b ... Package
Sorting Position 19 ... Package Transfer Mechani sm

31b ... Defective Product Tray
32 ... Substrate Directing Mechanism
5 33 .. Table for Cutting (Cutting Table)

34 ... Cutting Table Moving Mechanism
34a ... Substrate Placement Position
34b ... Substrate Cutting Position
35 ... Alignment Mechanism

10 36... Substrate Cutting Mechanism
37 ... Package Washing Mechanism
38 ... Substrate Loader
A ... Substrate Loading Unit
B ... Substrate Cutting Unit

15 C... Package Examination Unit

D ... Package Receiving Unit

BEST MODES FOR CARRYING OUT THE INVENTION
[0017]
20 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)

25 through 7(3) arc diagrams for explaining the process of sequentially and successively



20 ... First Exam nation Unit (First Exam nation Position)

Second Exam nation Unit (Second Exam nation Position) 25 22 ...

21 ...
Means for

Reci procating an Invertible Attachnent Plate 9 31 ... Tray 3la ...

Non- Def ective Product Tray 31b ... Def e%tJi ve Product Tray 32 ...

Directing Mechanism5 33 ... Table for

Substrate

tting (Cutting Table) 34...

Cutting Table Myving Mechanism 34a ... Substrate Placement Position 34b ...
Substrate Cutting Position 35 ... Alignnment Mechanism 10 36 Substrate

Cutting MechaRingiP i/ substrateaiekiad 8104%s kido of ie aldanduanpadthges formbedist quaing al oader

A ... Substrate Loading Unit

molded substrate by using the substrate cutting apparatus according to the present invention.

Fig, 8(1) shows a molded substrate used in the present invention, and Fig. 8(2) shows

a package cut by the substrate cutting apparatus according to the present invention.

5 [0018]

(Molded Substrate and Packages)

As shown in Fig. 8(1), a molded substrate 1 has a substrate side 1a and a molded side

1b, which is opposite from the substrate side 1a.

The molded substrate 1 is composed of a substrate 2 and a molded resin 3 which is

10 provided on the molded side 1b of the molded substrate 1 (substrate 2). Cutting-plane lines 4

are set on the substrate side 1a of the molded substrate 1 (substrate 2).

As shown in Fig. 8(2), a package 5 which was separately formed by cutting the

molded substrate 1 along the cutting-plane lines 4 has, similar to the molded substrate 1, a

substrate side Sa and a molded side 5b, which is opposite from the substrate side Sa.

15 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 cuiting and

20 separating the molded substrate 1 is indicated with the numeral 5(1c). 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.
f0019]

25 (Configuration of the Substrate Cutting Apparatus)



B ... Substrate Cutting Unit 15 C ... Package Exam nation Unit D ..

Package Receiving Unit BEST MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0017]
20Herei nafter, the present invention will be described in detail with
reference to the figures of the enbodi nents. 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. 60) and 6(2), and
Figs. 70 ) 25 through 7(3) are diagrans for explaining the process of

sequential Iy andSusnEasiy ¢! ¥subdlhCX@MaRbhifatidLacanaliR pidsei irvBstiornl ded
side of the individual packages fornmed by cutting a nol ded substrate by

using t he %y@ahﬁoé&??ﬂgﬁi; i ABRAAELMP ABRE WeinBG ldbd SuRi-aE N, et i on.

Fig. 80) shows a nolde strate  used in the present invention, and Fig.
8(2) shows 4.4 : S | LAl hhiafdg to
the pr esentcatlulril1 gﬁ?%rf\& ﬁ%o@%ﬁm?}!\@l [héegﬁo%%egé% P%’ﬁa% gﬁgﬁég(f%glggg)% & As
shown in Fig... . ] j | ; a
e

nol ded si de S Opposi strat

5 appearance of the individual packages 5 cut by the substrate cutting unit B to sort them into a
non-defective product and a defective product; and a package receiving unit D including a
set of trays for separately receiving the non-defective and defective packages examined and
sorted by the package examination unit C.

Therefore, a molded substrate 1 loaded on the substrate loading unit A is first carried
10 to the substrate cutting unit B to be cut into individual packages 5, and subsequently, the cut
individual packages 5 are examined and sorted by the package examination unit C. Then, the
defective and non-defective packages are separately received in the package receiving unit
D.
In the substrate cutting apparatus 9 according to the present invention, the
15 aforementioned units A, B, C, and D can be attachably and removably connected to 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 remaovably connected with conmectors 10.
In the substrate cutting apparatus 9 illustrated in Fig. 1, the numeral 9a denotes the
20 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)

25 The substrate loading unit A has, for example, a substrate loader 38 for loading a



The nol ded substrate 1 is conposed of a substrate 2 and a nolded resin 3
which is 10 provided on the nolded side | b of the nolded substrate 1
(substrate 2). Cutting-plane lines 4 are set on the substrate side |a of
t he nol ded substrate 1 (substrate 2). As shown in Fig. 8(2), a
package 5 which was separately fornmed by cutting the nol ded substrate 1
along the cutting-plane lines 4 has, simlar to the nolded substrate 1, a
substrate side 5a and a nol ded side 5b, which is opposite fromthe

substrate she@eb@bsthRTNMdRARKREEL cRmMBRAInR sBHRB LA 8 ke &t phstamdod teesi n
portion 7 which is provided on the nol ded side 5a of the package 5

(substrate pQutd @BstBle1 from the sBRlrhre Bla8GROdes 8 may be formed on the
substrate side 5a (la) of the substrate portion 6 (substrate 2). In

Fig. 80), the eRfifergY &Hﬁ sQbstifdQoddhel Witdhad mPRICK 38RGaS 11 @k BB Gudhid Gttt t i ng
and 20 separating the nolded substrate 1 is indicated with the numeral

5(1c). 1ts gyt @kH tﬁ@ db§trzﬁ€ 1028638 t@?h(ftﬂgka%@ |e§’e§1ﬂna§f69§ﬁﬂt@§y the pushing 1N

t he present I nvention, e substrate side 5aand the nol ded 'sidé 5bin the
packages S aLe. %ndependently and successively exam ned. [0019] 25
(Cbnflguratlon "6f the Substrate Cutting Apparatus) 11 As shown in
Fig. 1, a s 'E]rate cutting apparatus 9 according to the present invention
i s conpose * a substrate loading unit A for |oading a nolded substrate

I carricd ?@%ﬁﬁ@ﬁ%&l Rt Pltsse BBERTAY AT hio i ndi vi dual packages 5 a -
822‘2232:;&2‘“?& ‘e’%‘% i PRI a%u€§gfs§¥?°?§§e%h%% g vi e
D i nol uai ngt el bero Ly | et Eriiy et R RE A AR FE R ana |
Ther of ord pﬁéﬁéﬁé&%ﬁg?ﬁﬁ%&%@%ﬁ%3§ynth€c BrepiE SIPRAT o D A 1

first carried 10 to the substrate cuttl unit B to be cut into individual
packages 5,hasdsetip dueptinsmeghanise e if Plasedh 3 Fyting é’li%"g"&mg"h&}“ ned
and sorted by the package exam nation unit C. Then, the defec |v and

non- def ect i DevinmER sHERe Hble dishresn dhs subirats Rlesgment toslion Atk e¥a§ ng
unit D

cutting position 34b; an alignment mechanism 35 for performing an alignment of the molded
substrate 1 placed on the cutting table 33; a substrate cutting mechanism (blade) 36 for

15  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 S 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.

20 Therefore, first, a molded substrate I fransferred from the substrate lJoading unit A is
directed in a predetermined direction by the substrate directing mechanism 32, and the
molded substrate 1 is carried {0 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

25  cutting table 33. Subsequently, while the molded substrate 1 is fixed on the cutting table 33



In the substrate cutting apparatus 9 according to the present invention,
the 15 aforenentioned units A, B, C, and D can be attachably and renovably
connected to each other in this order and installed in a desired | ocation.
For exanple, in the substrate cutting ﬁ%paratus 9 according to the present
invention, the units A, B, C, and D can“be attachably and renovably
connected with connectors 10. In the substrate cutting apparatus 9
illustrated in Fig. 1, the nuneral 9a denotes the 20 front side of the

appar at us, 2, 8enies Jib&aRAC kichkdBy Bl dibenaRRRCAIkS 35 is cut withénepr esent

invention has a characteristic configuration of the package exam nation

unit Cint I ZEH{S i Bl Saiddal diskd, in Fig. 1. [0020]
(Confi guratﬁngsr?%%?ﬁ{u%g%%ﬁ S Itrnadﬁglgd ggg{ ng Unit) az%h'?'hegésﬁg?trate | oadi ng unit
A has, for exanp| sihst k- I f0he | NG @he backam dadh
substrate 1 anggggﬁﬁgﬁiﬁg]éégﬁgﬁtﬁggﬁ%sgﬁg%h)esuc ag&a.%éshgngor %%shing
out the nolded substrate 1 fromth t t posititsey ef ore,
in the subsrfl?cg?%snil ?521 |&rléelfﬁfnpgKbiea%mgﬁlﬂg%(f&%%%%o?g@ gﬁ%ﬁgtgr? 1%08m%nu£ ﬂsed out and
carried fr the substrate | oader 38 to the package exam nation unit C by

t he push?ngﬁg'elenent. [0021] (Configuration of the Substrate Cutting Unit)

Accordingly, the individual packages 5(1c) on the cutting table 33 in the substrate

placement position 34a can be carried to the package examination unit C by the first package
fastening mechanism 11.
In the present invention, the number of blades (rotary cutting blades) in the substrate

10 cutting mechanism 36, the number of cutting tables 33, the number of package washing
mechanisms 37 and other units, can be varied without any restriction.

[0022]
(Configuration of the Package Receiving Unit)
The package receiving unit D has trays 31 for receiving examined packages 5.

15 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

20 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)

25 The package examination unit C according to the present invention has, for



The substrate cutting unit B has, for exanple: a substrate directing
mechani sm 32 for directing the nolded substrate 1 carried formthe
substrate loading unit Ain a predetermned 10 direction; a table for
cutting (cuffing table) 33 on which thetpnlded substrate 1 directed by the
substrate directing nechanism32 is plaked; a cutting table noving
mechani sm 34 for noving the cutting table 33 between the substrate

pl acenent position 34a and the substrate cutting position 34b; an alignnent

mechani sm 3§afrple: RE idveRriN G tadiinalt iptd Bt RbmidaCoBla@pd2 Shd LA BE envidrtgdl aced
on the cutting table 33; a substrate cutting nechani sm (bl ade) 36 for 15

cutting t hewﬂp{re%%xa%@%w@taﬁache@wﬁ@dmg Wi dA@atdbdeh RbtchadbLihd Firdbaapd he

cutting-plane |ines a package washi ng nechani sm 37 for washi ng

i ndi vi dual pPackAgaRRniH 1% tgxe%uﬁsﬁ%tdha&g WHE LROEAREDRRA S @6 pacdkadd I St
package fastening nechanism (first transfer) 11 for carrying the packages 5

on the cut t;i)igc%nﬁ]ﬁﬁé gﬂﬁ% gi%.l)tﬂzs, &g%ﬁgﬁgﬁmﬁ%@a&ﬂe@m Hover GRfbrQt1HeEr

conmponents. ere rst, nol d substrate 1 transferred fromthe

substratg | Qﬁglluﬂx?%fég %}épe@ahée & té%?xhgvgdd}a{?]agka%fgg %)e%ﬁfh BEdwAlki&Fdh Aachd t he

substraté direct chani sm strate 1 1s carried to

and set on ting t 3 ith.th .d f _ j own.
Then, the W%F _lécgﬂ;slu ns'?ﬂrea?%lk%gﬁ glagn\%éesaa % ﬁgﬁ&t %g%s 6%21(28 rfarq; eq‘g‘%é‘%‘g?r%%{‘ 1?bpljegsi tion
34a to the strat tting position 34b by the cutting table noving
mechani sm ﬁ%@@nﬁgﬁ%ﬂwm ng table 33. Subsequently, while the nol ded

substrate 1 is fixed,on the.cutting table 33 13 by suction,.the. ded
substrate 1 alighed B IPW«E&Q ia{;ﬁi‘%%%fu ﬁé%hgniss#%disgdﬁ(%?y\ﬂo%lﬁoq Wg{@%st rate
cutting nechanis bl ade). .36, t o form jndi.vj.dyal cka 50 ¢)..

After that ,pat%ﬁ eip 1n\gisglﬁépa g’é‘&%‘g‘@&%& g’iﬁ“‘iﬂ‘élg‘d\%gﬁ‘%@g‘ﬁ%?f%(Sarblé%t@éfgﬂwas hi ng
mechani sm 37 and the cutting.table 33 can be returned to the substrate

pl acemert pAds fhegrckpeg plpoing side 128, »hergi g ¢ oY BYisUsRal Piciagde® 50 c)
on the cutting table 33 in the substrate placenent positiaon 34a an.ﬁe
carried to BKEUPERadmeakpigienk sgrbeisy e spyhatrike pickase Hﬁ“dﬁ%&’ée flg%i”él i ng

mechani sm 11. In the present invention, the nunber of blades
(rotary cutiego Biedenensiden t he substrate 10 cutting mechani sm 36, the
nunber of cutting tables 33, the nunber of package washi ng mechani sns 37
and ot her units,Henen fise thaindaddual paskeses tly) #e sttgched byssnction onto the package

placing side 12a of the invertible attachment plate (first examination plate} 12. Then, the

15 invertible attachment plate 12 is inverted so that the package placing side 12a, with the
individual packages 5(1¢) attached thereon by suction, will come to the lower side. And the
appearance of the individual packages 5(1¢) 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 (Jower camera) 13.

20 The invertible attachment plate 12 can be reciprocated in the horizontal direction
atong 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]

25 The examination unit C according to the present invention also has, for example: a



[0022] (Configuration of the Package Receiving Unit) The package receiving
unit D has trays 31 for receiving exam ned packages 5. 15 That is, the
package receiving unit D has, for exanple, a non-defective product tray

| oader which |oads a non-defective product tray 31 (31a) for receiving
non- def ecti ve products, and a def ecti ve? product tray |oader which |oads a
defective product tray 31 (31b) for receiving defective products.

Accordi ngly, each of the packages 5 exam ned and sorted in the package 20

exam nat | on il e GaRRE ckfffkAEdnER RGAPIALAT BE el OfYChxkdian S1a i f

t he packag& I'S*a non- |ve pro or in the defective product tray 3

b if th f f h
Package BxRCREH BIOUR® ?‘%d%%ﬂ%l&%“pg B R R o o e M the

t t 1 t
?;?EEP e;gﬁgﬂ%@ﬁ%ﬁgﬁﬁgFgﬁwfﬁ ﬁ% %ﬁﬂ&, %ﬁﬁﬁ%%¥§§%kgh ﬁa£ﬁé pac gggéégﬁlc)
ttached b t f t
? as'ii gn?ng ? Sucﬁ";m(%)‘??f? 1%56"(&?21\{1@% et%B%‘fa%%c%{’]tfl b ﬂ}rlu il Ells{ é%im ?&gﬁg%ﬁ?sed ont o

th Kk d i de d f t

rechant sa (IRGRTE g Fick3oPepecd B %oat?lﬁgg‘%s'%@%mn% 0 Py aed

i ndi vi dual packages 5(1c) fraom, bel ow ich are tta suct i 2R:9Nn t he
e & ;

package pl 2% H#§ U@P?Ie““% ?%E%)Pi‘tfa fan‘fl R e’ﬁc % éﬁ‘% B c hivent

pl ate 12. When the invertible . a nment plategﬁ. 4k g@_ &g?
stationary (gesend fransien) {4 ferrastenipsk tgdngd Y1 Efl ieeoeflgganised grokags ‘%8 9, the
i ndi vi dual packages 5(1c) can be transferred 10 onto the package pIaC|ng
side 12a, whiekazeplaeipsside14a eldbaplacipgrlagdti on. In this state, the invertible
attachnment plate 12 can be inverted so that the ackag pl.aci ng, si de, 12a
will come to thdhewstose, fybtdthe placing plate (second examination plate) 14 is moved upward

10 so that the package placing side 14a of the placing plate 14 will abut the first examined
packages 5(1c) attached on the package placing side (lower side) 12a of the invertible
attachment plate 12. Accordingly, the first examined packages 5(1c) are passed and
transferred onto the package placing side 14a of the placing plate 14. Subsequently, the
appearance of fhe first examined packages 5(1c) placed on the package placing side 14a

15 are examined by the sccond examination mechanism (upper camera} 15. These
second-examined packages 5(lc) 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]

20 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-examined
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 13b (i.e. from the front side

25 9aof the apparatus to the back side 9b of the apparatus); and a package transfer mechanism



Hence, first, the individual packages 5(1c) are attached by suction onto

t he package placing side 12a of the invertible attachnent plate (first

exam nation plate) 12. Then, the 15 invertible attachnment plate 12 is
inverted so that the package pl acing nge 12a, with the individual packages
5(1c) attached thereon by suction, wll'“come to the |ower side. And the
appearance of the individual packages 5(1c) attached by suction on the
package placing side (lower side) 12a of the invertible attachnent plate

(first exaningt §o@t‘ihgpch@h§ﬂ—défgct§z@$rcﬁﬁgt§”ﬁ€m € detbdtivi peodubts Bh texaadunAtablen
mechani sm (|l ower canera) 13. 20The invertible attachment plate 12 can be

reci procat gg 4 &ﬁga&ag@go&&%go@kiomg@&ﬁip%aing!tmgmtme frby@ll Sdoi@n@g Of the

apparatus by a means for reciprocating an invertible attachnment plate which

wi Il be describ lr@a{itggac}% Bs A ANablcEr (HAUGEE phldedd AR belalye 12 1

vertically novab & 25THe exam nati on unit C according to the
pr esent inv&p}aﬁgn al so has, for exanple: a 15 placing plate (second
exam nation plate) 14 onto which the individual first exam ned packages

2(1c) atiached by SHet iR QOLALAS sRACkGRAD) BEL G ALl plavg LBl Al 122 of

the invertible are e transferr econ

exam nati o chan r canmera) .15 f 1.0l of the
i vi dual B PECTELRER HER pheRage tons tn i B R RaE A
transferred opto t ckage .pl aci ng, si de aproyl : r..si de of
Ehe pLac;n%é%fﬁ?%??gfgaﬁﬁagﬁﬁg%gﬁg?g%g%ﬂ?@%gég@dﬁﬁﬁ'g%%@ﬁ%h&%ﬁ#f@%égid)
ransfer astenin i ndi v al second-ex ned packages c) on
t he pac kagéh‘?)fag{f?rﬁ@"%g H‘éa‘%41§' &f‘e‘l’ 8 'Jb? E@?Sn‘bfetg? Q%S‘él%l%f%ﬁ'ﬁéaf@f]%}%?% St the
pl acing plate (second exanination(glate %4 i s, moved $§§@r 10 so ghat t he
package pl dEFirfasigaon machapisph e HicalP Seropf SEanipgaR PFOaY 'ohet i%F 1%6_
exam ned packages 5(1c) attached qgn the pgckage qulamg si de l-cg}ﬂc%é si de)
12a of tfe napkABes 7 BItebGselestiite Feagitreaddntpshe Wk ot BiIAGY y Tk a5 1ovy ¥ani ned
packages 50 ;%lare passed and transferred onto thﬂgackgggng cing side l4a
of the pl adirerychpadefeaive medsbbtidht Pickagh Bansip cBFAACER o 'R PaT*&xani ned
packages 50c) placed on the packag{a 7pI aci ng si de% 1l4a 15 are g,xam r}ed by the
second exarnlaving sde taciahd elasiodisbler Lcubiel hys moved t dacepackess fArE% 2RV HYY
packages 5(1c) can be fastened by the second package fasteni ng nmechani sm
(second trafbfer) 16 and transferred onto a placing table 17 (package
pl aci ng side 17a), which will be described later. [0025] 20In addition, the
exam nati orf0Q6jt C according to the present invention further

15 The package examination unit C further includes the following positions that are
Jocated, 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

20 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

25  (first examination unit) 20 and the second examination position (second examination unit)



i ncludes, for exanple: a placing table (index table) 17 onto which the
second- exam ned packages 5(1c) fastened on the second package fastening
mechani sm 16 are to be transferred and set; a tabl e-noving nmeans 18 for
noving the placing table 17 fromthe pﬁﬁkage pl aci ng position 18a to the
package sorting position 18b (i.e. from'the front side 25 9a of the
apparatus to the back side 9b of the apparatus); and a package transfer
mechanism 16 19 for sorting the non-defective products fromthe defective
products oR;t{gqphac bhg il Eritic LPRHARRKALE 15Qht bAhAIES ifoinome HBh and
putting thgéipﬁ?&hﬁﬁgggﬁggkﬁgi accoerdingly.liﬁ]ig The mai n body of the

pl acing tahle 17.(package AlAclAg.si 2 {65 EdobiilekanifmUADDition
5ThereforeFL?P%%?%1§§e pagﬁggggﬁgh%?gqﬁéinsferred ontoethé packgge pl aci ng
side 17a of _the pl aci 1 aRl : -Egg BIa¢has ReshddRIukBa by the
second pacﬁﬁﬁ%m%%&ﬁmgﬁﬂﬁ'mn gﬁé%%%%%l , %%%8%%%§%I c?ﬁgggable f?-?s noved to

{he package, SOEL |10, BOSILLON; AN, DY A5, O FATIN DBASARSAE ksl on the

basis of tH8 atirons i rst exam nati on mechani sm

e 2ol ect | U 12 FinaPOp BN e Ry 91 of Sieppn Y RarB BRtASR> can

non-def ective product or defective product by the package transfer
mechani sm 282k rom t he package placing side 17a of the placing table 17

whi ch has noved tq the package sortin ositiqn 18b..[002 15Th ckage
exani nati on uni &0 @efﬁi’?(ieﬁ“el’erfoﬁ‘&?ﬁﬁ‘e eP%“ég'g%P’fW%‘ﬂnblﬂgi P8 g?shsa?l%‘éé)gl

exanm nat | bR BYRTINEHar e (rbsaRHOT 87 M 1 VB0 e THRFER (& HOZR bl e
attachnment plate 12 and the first exam nation nmechanism (| ower ca a) 13
are provi deifle i ef thae Raess| Sais ampEdi WIF FRcond £Xapinghen B?Siﬂﬂn\% Wﬁmﬂm‘iﬁﬁ‘ﬂ; and
a second exami nation position (second exami nation unit) 21 at which
10 second side (e.g. the molded side 5b) of the packages 5 is examined, the package placing
position 18a, and the package sorting position 18b.
[0027)
(First Examination Unit)
As previously described, the first examination unit 20 has the invertible attachment
15 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 plate 12 moves.
Therefore, the invertible attachment plate 12 can be inverted (and stopped), for
20 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 side 12a is set in a

35  stationary position where it becomes the upper side of the invertible attachment plate 12,



20 the placing plate 14 and the second exam nati on nechani sm (upper canera)
are provided. These positions are arranged in this order fromthe substrate
cutting unit B toward the package receiving unit D. In addition, the
package exam nation unit C has a pl ate-feciprocati ng neans 22 for

reci procating the invertible attachnment plate 12 between the first

exam nation position 25 (first examnation unit) 20 and the second

exam nation position (second exam nation unit) 17 21. Wth this neans 22,
t he invertitht RvatibRahiasknicnplat ¢2 da wdnvdred alovuaditht rasmiohbleshift t Bisoebanthenat i on
position (first exam nation unit) 20 to the second exam nati on position
(second exafucleugat: ipRBing Bide 1 2224ill Béthdlotvbesidddi vi dual packages 5(1c) bei ng
attached by suction onto the package placing side 12a, which is the | ower
side of the inves &Hibb@e,aetutoaqua{es Bl 2 ettakBed by Suctivhioh €hd fRkdgadhlacingual
packages 50) are placed on the package pl acing side 12a]. In the

process perdqy Mdwhith i '@e RAGK WS o8 NRTHNARERIO BitddAinkniGplatP 2L KRG BSkBreBBR | N the
following order: the first exam nation position 20 where the first side

(e.9. the SUPBANABe PhdlBuaMei sid 12 PRGKAGES. 5 IS examined, the second

exam nation position 21 Where the 10 second side (e.g. the nol ded side 5b)
of the packsg 5 is exam ned, the package placing position 18a, and the
package sorting position 18b. [0027] (First Exam nation Unit) As

previ ousl y descry bty gl 4B PR AMHB nf G0 h%%.ih&]@ig{;dgv‘{\g&a%Q e

attachment 15 plate I rst” exam nation mechani sm r Camner a)

13. 1 ad BY G bRAGABEARNIREN B! A8 i Rlwef $ATRIche bilBndld ecti on

of the shaf I on S set to be on t

hori zontal plane and. orfhogqgnal to e dir.ectdon i i . ' ible

attachnentE%?%Fgmiﬁgﬁbgéé@g%eemmmnw&qm?hé@@?é’e@ﬂgﬁgw$ﬁ§%FP§ﬁF% éﬁkgkhnent

pl at e 1%8C§BPPG i nverted (and stopped), for 20 exanple, by rotating it 180
b

degr ees 9 RS Por’at i onal shaft 12b.

In this process, as shown in Fig. 4(3), the first examination mechanism (lower
camera) 13 can scan the packages from the back side 9b of the apparatus to the front side
9a of the apparatus to perform the first examination.

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

15 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 Sa of the packages,
20 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

25 and the second examination mechanism (upper camera) 15.



Al t hough not shown, the invertible attachnent plate 12 has an appropriate
suction-fixing means (attaching means) for individually fixing (attaching)
i ndi vi dual packages 5 by sucti on. Therefore, as shown in Fig.
40), when the package placing side 12a js set in a 25 stationary position
where it becones the upper side of theiﬁnvertlble attachnment plate 12, 18
the invertible attachnment plate 12 can be inverted around the rotational
shaft 12c so that the package placing side 12a will be the |ower side.

In this case, shigebe AROKAGR o RrdidtyalfskR@. by suction on the package
pl acing side 12a, whichis the |ower side of the invertible attachnent

plate 12, the pg@gﬁ? &%hen ﬂ‘ijé)in@erﬁﬂtz aft&hineRf ﬂlat% h@ 1%@%@9@ tHlRGiting alsdve @hel 22

(1 ower side) own In Fig. 4(2), in the first exam nation

uni t 20, rbqaélr[bg%l\c{ equaas sf?@vﬁtﬂ%ﬁﬁ ﬁﬁ)l(fﬂe 5‘1@&19 letct 165 RRRKRYBwRLIA6Ith (% de

12a, which e |nvert| e attachnment” plate 12, can be

exam ned f rp%@?fa}%gl ayc\:/m%ys de il 4 tﬁ(%] Bﬁé‘ﬂg}ﬁ’@ h® r&zﬁ%’ﬂ%ﬂ% ﬁfﬁ}v}(ﬂ]a{ hf&%ﬁanﬁﬁ&p ra)

13. as s i rst exam nation

fﬁghggkig]atlﬁg %5 HE ?f?%fhid e §‘9%ff éi?%gﬁf G2 Py S 20F ?%‘?’%lﬁ%“%gﬁ’?? zgt o
e i
Backage plé@@%ﬁe%ga ”Wﬁ?’h F@z ]gﬁeqﬁggﬁ%ﬂgg §a8%% Sﬁ%ﬁﬁ%g%vggtlble

attachnent plate 12 %égg t.he rtlble attachnent plate 12 is
inverted, tmfekaggplcingsideds t%ﬁ%ﬁm$p @lthe | ower side of the packages_S,

and this lower side, i.e. the substrate side 5a of t acka is
first-exan ned frsmlaséieoRiatad 4taam i yisug %F’ﬁﬁ’l‘fi‘l@{]ﬁ’@{) Ii"’ic%’sgtes

exam nation mechani sm (|l ower canmera) 13. [0029]
10 5(1c) on the package placing side 14a.

As shown in Fig. 5(3), the placing plate 14 can move downward with the individual
packages 5(1c) transferred from the invertible attachment plate 12 being placed on the
package placing side 14a of the placing plate 14.

At this point, the upper side of the first-examined packages 5(1c) placed on the

15 package placing side 14a of the placing plate 14 is the molded side 5b.

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

20 5(lc) 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) 15.
[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

25 downward.



(Second Exam nation Unit) As previously described, the second
exam nation unit 21 has the placing plate 14 25 and the second exam nati on
mechani sm (upper camera) 15. 19 The placing plate 14 can be vertically
reci procat ed. That is, when the inyertible attachment plate 12 is
noved to the position above the placing plate 14 as shown in Fig. 5(1), the
pl acing plate 14 is noved upward so that the package placing side 14a of
the placing plate 14 will abut the individual first-exam ned 5 packages

50c) attached ongniheint, QWaEscEbddSafRAGKABR kARG sidedieta [&@pkr ile)tdfiehe
invertible attachnent plate 12, as shown in Fig. 5(2). Accordingly the

i ndi vi dual flidisd pR¥aN RedvPCKAFHES Kol fovervyt e stavverdhblnatiad rekmat pl ate
12 can be passed and transferred onto the package placing side 14a of the

pl aci ng pl ?g%%mnma} The placing plate 14 can fix (by suction) the
i ndi vi dual st-exam ned packages 10 5(1c) on the package placing side

14a. As Shgmdhﬂioﬁi & sifd) in g@grs ;a@ﬁcngmgiegtsedelﬁo SRnITANE cLRWRNAT d

with the individual packages 5(1c nsferre romthe invertible

ttachnent plate 12 hei , LA St i h
ol o g Bl dstiggs S RPbRLRBEE by Hobile RESKAAE SUBRAGG, SictBinidR (pet 1°

T T R T R e R e R
LTS T R
| arge distad f:@aﬁf‘e%“}do SteREd fEp ggacpagﬁa&g p@ﬂg?ngasg % %‘3 of i?&%%?l%@%fﬁlg?ﬁ) ?)lrﬁ gi )(;e,
(ope, koGt sesh /O Bl AR B
Fig. 60)I0 t%e Hanperrii)ié AR H_ew_{lwffﬁaﬁ%ia %@Sﬁ%ﬂﬁ&t@e%}%%‘ée‘ﬂ 8\5&5?’% g h_gef i rst
reré\a,l ren d ngt5l ggﬁﬁ%a@ﬁdfpggﬁggshsea c?)op?ellc%cll 8{1] t‘t?eblg)a\clzl?ageg acBalg%%eniga Fc)alf ﬁ{[eepla%id'ngmgyltg h has
14 can be examined by the second examination mechanism (upper camera) 15,
Accordingly, the substrate side 5a and molded side 5b of the individual
unexamined packages 5(1c) can be successively examined to obtain the second-examined
15 packages 5(lc).
Next, the second-examined packages 5(1¢) 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
20 (second transfer) may be integrally moved.
[0031]
(Placing Table)
After the individual packages 5 are second-examined by the second examination

mechanism 13, a predetermined number of the individual second-examined packages 5 can

25 be carried and set onto the package placing side 17a of the placing table (index table) 17 by



20 At this point, as described earlier, the package placing side 14a
(upper side) of the placing plate 14 can be exam ned from above by the
second exam nation nechani sm (upper canera). In addition, as shown in Fig.
6(2), the nol ded side 5b of the first-ﬁﬁanined 5 packages 5 can be exam ned
by novi ng the second exam nation nmecharfi'sm (upper canera) fromthe back
side 9b of the apparatus toward the front side 9a of the apparatus.

That is, in the second exam nation unit 21, first, the first-exam ned

packages 5(t_ﬂr§§ec@1‘i&pa@l?a%§%te§ﬂx§rﬁercﬁfﬂﬁiﬁ[é,%ib@ﬁ‘ieﬁ vyRectpackage placing side 14a
of the placing plate 14 fromthe package placing side (lower side) 12 of

the invertible agtachapts Rhpbepihded ihA hikerbdidlike aﬂr&g%ﬂl@?tﬂinﬁﬁé pakpdeat € 14
o} e

is noved downward, "and” subsequently, the nol ded side

first-exam : package placing side 14a of the
a@gc‘?nlgosf?%ﬁg%m%gagn}nﬁgd ; teﬁ%bié?%

pl aci ng pl 4 can be e e sécond exam nation mechani sm (upper
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| passed both the first and second examinations is sorted as a non-defective product.
10 By moving the placing table 17 upward at the package placing position 18a, the
packages 5(1c) attached on the package placing side 12a of the invertible attachment plate
12 can be transferred onto the package placing side 17a.
[0032]
(Examination Method in the Package Examination Unif}
15 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
20 attachment plate 12 is the substrate side Sa.
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.

25 Subsequently, the invertible attachment plate 12 in the inverted state is moved



25 be carried and set onto the package placing side 17a of the placing
table (index table) 17 by 21 the second package fasteni ng nechanism 16, to
be fixed by suction. The packages 5 may be placed in a
checkerboard-|i ke arrangenent on the pagkage placing side 17a of the
placing table (index table) 17. In this case, for exanple, as shown in Fig.
7, if five second-exam ned packages 5 5 are fastened on the second package
fast eni ng nechani sm 16 and then carried and set onto the placing table 17,

t hree secongwayant Bedndacddgamnundntt byvhessice@ndeiproadtingateapackabies, hecan be
placed in this order at intervals of M which is as w de as one package.

Any second-gxa 1%1@@ 1Pa§ kRPEI (fwdr8 bn@ B HECHRRHRY PAKARES TBOkagPIssdl dddat  has
passed both the first and second exam nations is sorted as a non-defective

product . 1Q-Byrraybig i @?ia@ﬁg%ﬁ@llﬁa,%im@@& sieomnejiagag plagci ng
position 18a, the packages § c) attached on the package placing side 12a

of the ianMﬁﬂhﬁsF%%g%?W(émg k@i Fis b vEddbievdd ANSTisdetRdinedpesiddae package

pl aci ng side 17a. EXam nati on Method in the Package Exam nation
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unit C, the individu ackage stened by the first package
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package pl acing si is the upper side of the invertible
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(index table) 17 at the package placing position 18a by the second package fastening

mechanism (second transfer) 16.
Subsequently, the placing table 17, with the second-examined packages 5(1c)
placed thereon, is moved to the package sorting position 18b, and each of the

15  second-examined packages S(1c) is sorted into a non-defective product group which will
be transferred to the non-defective product tray 3la or into a defective product group
which will be transferred to the defective product fray 31b.

[0033]
(Examination Side of the Packages)

20 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 sidc 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

25 the individual packages 5 can be the lower side, and the substrate side 5a, which is the



25Subsequently, the invertible attachnent plate 12 in the inverted state is
noved 22 toward the second exam nation unit 21 by the place-reciprocating
means 22. Then, the placing plate 14 is noved upward and the first-exam ned
packages 5(1c) are passed and transferggd onto the package pl aci ng side
14a, which is the upper side of the placing plate 14. In this state, the
pl acing plate 14 is noved downward to a predeterm ned position. 5At this
poi nt, the packages 5(1c) may be attached by suction on the package placing

si de l4a ofiokbaidel @01 Beghdhat &akthation side.Next, the first-exani ned packages
50c) pl aced on t he package pl acing side (upper side) 14a of the placing

plate 14 are scappgepydifkiOif atiRied sty sbhenisies achppyadenditieandinecd patkages( upper
canmera) 15 to performthe (second) exam nation. 10Then, the second-exan ned

packages 5(sl@)io@hthedRe fdoie PLing %fde 1194 §18e Qz'v@t@lbl&&tt&cﬂhﬁieﬁt dlatedex table) 17 at
t he package placing position 18a by the second package fastening mechani sm

(second transfe A)ccgrgmggs the %§ﬁﬁ%§ﬁt }Szyrwltn@l? iPlaCiRer sl & &é, inhvidaalt he

second- exam ned pac aced thereon, Is noved to the package
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10 20 by the plate-reciprocating means 22. Accordingly, the package placing side 14a of the
placing plate 14 abuts the substrate side Sa of the individual first-examined packages 5
attached on the lower side (package placing side 12a) of the invertible attachment plate 12,
and the individual packages 5(1¢) attached to the invertible attachment plate 12 can be
passed and transferred onto the placing plate 14.

15 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

20 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 Sa and the molded side 5b of the packages (products) 5

25 can be successively examined. Therefore, products 5 with high quality and high reliability



In this state, by inverting the invertible attachnent plate 12, the
substrate side 5a of 25 the individual packages 5 can be the | ower side,

and the substrate side 5a, which is the 23 lower side, will be the first
exam nati on side. At this point, the nolded side 5b, which is the
upper side of the individual packages 5, is touching the package placing

side 12a of the invertible attachnent plate 12. Accordingly, the substrate
side 5a, which is the | ower side of the individual 5 packages 5 placed on

t he invertidheeabthiashnent plate 12, can be exam ned from bel ow by the first
exam nati on nechani sm (|l ower camera) 13. In the second exam nation

unit 21, the pl agiRGmbledtlth( $6GRAnEHRHBAL in0 Porpluat fickdsts i (Broduatgds ugwar d t o
the invertible attachnent plate 12, which has been noved to the second

exani nat i on. st s HIREORGLEXRN, BiH OB sBBalel §d0) 52dnd HOMAINGL §ill¢ Sb of the
exam nation unit 10 20 by the plate-reciprocating neans 22. Accordingly,
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[0035]
(Another Examination Method in the Package Examination Unit)
In the configuration of the examination unit used for another examination method,
the second examination unit (position) 21 and the package placing position 18a of the
15 placing table 17 are at the same position, when viewed from above. The first examination
unit 20 has the same configuration as in the previousty described embodiment.
In such an examination unit used for this examination mecthod, 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
20 in contact with cach 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

25 placing side 14a of the placing plate 14 by the second package fastening mechanism 16 at



substrate 1, both the substrate side 5a and the nol ded side 5b of the
packages (products) 5 25 can be successively exam ned. Therefore, products
5 with high quality and high reliability 24 can be obtained.

Furthernore, with the present inventio in foiuiing packages (products) 5
by cutting a nol ded substrate 1, both the substrate side 5a and the nol ded
side 5b of the packages (products) 5 can be successively exam ned.
Therefore, the productivity of the 5 products 5 is enhanced. Hence,

in order t Qh@B&&h%‘b PhARYSEsHioN 193 BiOhd Guahindnonamditbh gin; redéi Whikly t@nd in
order to enhance the productivity of the products in form ng packages

(products) r%{:%%c yt %ﬂré@ Béok sded BEPSHbRERtched bPaRPLEIRNHabIREE Hhdt@ihgCan

provi de a d and apparatus for cutting a substrate where both the front
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and t he nolde e pro es) 5, can be éxam ned.
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unit used for, this exan,nation nethod, for exanple, the placing plate

(second exéﬁ@ﬁ%??ﬂﬂn%P%ﬂqulf' and the placing table 17 can be pl aced
(pubstant a11) 1S, SR8, Ak B0 AR AL i Sel
placi ng posii8tai a%g t%e8 géckgg(zeos?z)%ng position 18b where the placing table 17 does not come in
10 contact with the placing plate 14. Also, a predetermined number of packages 5 are
transferred onto the package placing side 17a at the package placing position 18a, and the
packages 5 are sorted into a non-defective product group and defective product group and
accordingly transferred to the trays 31 (31a and 31b) by the package transfer mechanism
19 at the package sorting position 18b.
15 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.
20 [0037}
First examination: first, in the first cxamination unit 20 in the package examination
unit C, the individual packages 5(1¢) 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.

25 Next, the invertible attachment plate 12 is inverted around the rotational shaft 12b,



In the exam nation unit used for this exam nation nethod, for exanple, the
follow ng steps can be successively perfornmed: a step in which a
predet er mi ned nunber of packages 5 (e.g. five packages 5 as previously
described) are lifted fromthe package 2D pl aci ng side 14a of the placing
pl ate 14 by the second package fasteni ng nmechanism 16 at 25 the package
pl aci ng position 18a (second exam nation position 21); a step in which the
packages 5 (three packages and then two) fastened by the second package
fast eni ng necahanhspaclde alatink sidasdewnilEst ®alovet bide. padkigabgtanciidgSsifde 17a of
the placing table 17 at the package pl acing position 18a (second

exam nat i 0nydaRslet b @Nscddned fRRbdos b hd frsiXatimatibiemachanisiaser Daragre) Kor t ed
into a non-defective product group and defective product group and

transf err ediotRrbAemE (R¥S eBnikadibd. and 31b) by the package transfer nmechani sm
19 at the package sorting position 18b. In this case, the placing

table 17 reci pr ol RSeDRiNRER HhBenRAGHAURILRR! PltePOS I HRNinddRdaMle tihe

package sorting position 18b where the placing table 17 does not cone in 10

contact Wt o%aetglf{%%g&ocﬂg%? 1%2 5 Jhitioh) 132 byanP pRASLAEILARE usabes, St ackages

5 are transterre age placing side 17a at the package pl acing
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first, in the first, exam nation unit 20 in the packa ihation unit C
the individual padRiageatss 18}*‘%85%%"8ﬁéérﬂwtl‘f%g“efﬁ?ar°§‘ﬁ t%i%%@?a 138?%%‘%“8‘3
mechani sm (first transfer) 11 are carried and set onto the packa aci ng
si de 12a, mﬁﬂéﬁPW@WFh%”@Eb%F“@PdébéPt?%éh?§@@P$F%kbﬂé?P§ ﬁﬁ@ﬁpgﬂﬁﬁf§£12, to
be attached b% suction. 25Next, the invertible attachment plate. 12 is

i nverted ar@nshébe weondgramingtien n@p}gptsmlgﬁ,located at the package placing position 18a

may not be in contact with each other.

15 In the second examination, when the placing table 17 is placed at 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

20 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

25 the placing table 17 at the package sorting position 18b may positioned at the same height.



26 so that the package placing side 12a will be the |lower side. And the
substrate side 5a of the packages 5 is scanned from bel ow by the first
exam nati on nechani sm (| ower camera) 13 to performthe (first) exam nation.
Second exam nation: the invertible att c)hrrent plate 12 in the inverted
state is 5 noved to the package pl aci n? position 18a by the

pl at e-reci procati ng neans 22, and the placing plate 14 is noved upward so
that the first-exam ned packages 50c) are passed and transferred onto the

-package pl aci ngysiiiecaldas qWaHbdl dadlid N8 PRARS pBicder @iy bdioshlonsd Rdowhiat e 14.
In this state, the placing plate 14 is noved downward to a predeterm ned

posi tion a(r}gacﬁ aﬁphﬂ%ﬂeréit&%%m 1t 8isRAEHAIRS Wi BEHIEkifgablRa 7Package

pl aci ng si 14a i s scanned by t he second exam nati on nechanism 15 to
performth Oéﬁ;ﬁcond) exam nat i on. At this point, i.e. in the second
exam nation, the placing table 17 (17a) is positioned at the package
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position 18a, .t he ﬁgaci ng plate 14 and the second exam nati on nechani sm 15
are pl aced lﬁééclhﬁ%e’r? € placing table 17 where they are not in contact with
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at the package placing position 18a _and the package pl aci ng .side 17a of 25
the pl adPngeeiasr cfattoning merhapigmk Mfre SEritanerysisodhs iPlinggBlafay 4pbis PV Bhed at
t he same height. 27 In this case, as described earlier, the placing
pl ate 14 nelpvpeaysids poredatsamiped pegitidie pl aci ng table 17 where the placing

plate 14 is not in contact wth the Pl acing table 17. [0039] .
Subsequently, the placing table 17 is moved from the package sorting position 18b

to the package placing position 18a, and the predetermined number of the packages 5
fastened to the second package fastening mechanism 16 are transferred to a predetermined
15 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

20 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.

25 Also, with the present invention, in forming products (packages 5) by cutting a



First, the placing table 17 is noved to the package sorting position 18b
and the 5 packages 5 are sorted and transferred to the trays 31 (31a and
31b) by the package transfer mechani sm 19. At this point, at the
package placing position 18a, the plackﬁg plate 14 is noved upward to the
hei ght of the placing table 17 and a predeterm ned nunber of the packages 5
pl aced on the package placing side 14a of the placing plate 14 are fastened
by the second 10 package fastening nmechani sm 16. Sinultaneously, the

pl aci ng pl ahéldddsubgratiDihe grodosnaoithe produdqy @d @b entahdedd posi tion.
Subsequently, the placing table 17 is noved fromthe package sorting
position 18b t o FuAienRaekapreintbi&@ioR 0gi frbdde, iBaderan dbthin@rqiued ettt highned
nunber of the packages 5 fastened to the second package fasteni ng nechani sm
16 are_tranmhehaechikPreBatiit§ el ﬁrdmda&plenmc@mipmda&m? of e pRAakagenditodci ng
side 17a of the placing table 17. Next, the placing table 17 is noved
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the front qgﬂgpﬁgk sidgﬁﬁé%he first and 5 second sides), i.e. the substrate

si de5a and Plaeine 5b of the products (packages) 5, can be

exam ned.
[0040]

The present invention is not limited to the previously described embodiments.
Those embodiments can be arbitrarily and appropriately changed and selected as necessary
15  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
20 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]

25 In this embodiment where the first examination position 20 and the second



As previously described, in the case where the packages 5 are lifted from

t he package placing side 14a of the placing plate 14 by the second package
fast eni ng nechani sm 16, the packages 5 nay be lifted fromthe package

pl aci ng side 14a by the 10 second packgge fast eni ng nmechani sm 16 while the
placing plate 14 is placed (stopped) bet’ow the placing table 17. [0040]

The present invention is not limted to the previously described

enbodi ments. Those enbodi nents can be arbitrarily and appropriately changed

and sel ect &d, @ AGCHERRRNY 1 LRe WdAAO B 1hd RRAE :gbtﬂﬂorf IERxR9IcS BRPRadiy plbe
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t he sane position en Vi e rom above 1 n the pac age exam natl on unit C

[0042) 281 1§ i SRS IS le LGS bheelo SHIRL ARLAONLRTNIA LR Ry2d the

second examni na ar e gl ace ne ‘position, % or
exanpl e, acin ond exam nation plate) 14 may be provided
bel ow t he pﬁg@tetylcgq %d%epé‘gﬁggﬁ@ormﬁ én(fl rst exam natl on plate) 12 in such
a way that it ig, vertically vabI th rst L ni sm

(I ower canera) jﬁﬁt 1 Stsg’ﬁﬁﬁlﬁf Ht%nsﬁtqr} 'r?g‘cYHf&ﬁ %%@ @%ﬁ%%% h%ay be 5
provi ded bet he |n e attac nment e 12 and the placin | at e
14 in such pg Q’E n‘H‘é"ﬁ@H @ FEBER a@c@ﬁgt exammat%f‘ﬁ i's
first, the substrate S|de 5a of tﬁg |nd|V|duaI ackages 5?%) attached to

t he packagé’ aét)al&lwa%qeééo hosxapynediiy the st PamineRYLMETRPIEMANEE AR pl at e

(first exam nation ate) 12 is scanned to be exam ned by the firs
exam nat?on mechsnt E‘mpéchgg@,lat@ ﬁ@;@)exammatton plate) 14 provided Below the invertible

attachment plate 12 is moved upward and the individual packages 5(1c) are passed and
transferred onto the package placing side 14a. Then, the placing plate 14 is 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
15 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
20 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)

25 In each of the previously described embodiments, the substrate side and the molded



10 Next, the placing plate (second exam nation plate) 14 provi ded bel ow t he
invertible attachnment plate 12 is noved upward and the individual packages
50c) are passed and transferred onto the package pl aci ng side 14a. Then,
the placing plate 14 is noved downwar d " be returned to a predeterm ned
position. After that, the nol ded side ga of the individual packages 50c)

pl aced on the package placing side 14a is scanned to be 15 exam ned by the
second exam nation nechani sm (upper canera). Subsequently, the

second- exarideed pRAGKIGRS b edndndd iamss erdees 0 thic oevielse opleckage pl acing si de
17a of the placing table 17 by the second package fasteni ng nechani sm 16.

In this manner, Thixgs fih sdh E¥BOHRALLIAN daRbdbddneninanoned, exanbsnate side zarf be
performed at the same position, and the effects as in the previously

described qRDQRARALSsCRB BANARIOR! @k TRE. side, and tHeh thinPldedsside Sthef fher st
exam nati on nechani sm (|l ower camera) and the second exam nation mechani sm

(upper ca aaéagE%ﬂé' isRLarhiALEH R $elo DN A HolvBR4 Jhe bldd@5id@bb bivac bakagesat i on
ages

Si de of Pa 251 n each of the previously described enbodi nents, the

Substrat e 4%, AN NE oFBldg) s 0nd iR (8 BARKEGESS EDNOR TR ben Thi s

order or in the reverse or I's, in each of the previously

described e I .substrate side 5a of the packages 5 is first
exanm ned agggﬁ%m?%g% M?%Q%?&gnd t hen the nol ded side 5b of the packages 5

o 20 5 ST, e LA S Bl e e
xampl e, o drovaea SRR PERe M i PR TAESEH B 3 en PP 8RR e L e
oD o D o M KOG I 8% G e o MRS |
(edge p?Bt irgsr}r)x S?Em Qt(lat a%?llgdtﬁg cutting-plane lines 4. Afier that, as previously described, the
molded side Sb and the substrate side 5a of the packages 5 can be sequentially and
successively examined.
[0044]
(Examining Either One Side of Packages)
15 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
20 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.

25 In this case, for example, the placing table 17 may be moved upward, or



10 resin 5, and cut along the cutting-plane lines 4. After that, as

previ ously described, the nolded side 5b and the substrate side 5a of the
packages 5 can be sequentially and successively exam ned. [0044] (Exam ning
Ei t her One Side of Packages) 15In the se where either one side (only one
side) of the packages 5 is to be exam nned in the package exam nation unit

C, the exam nation by the second exam nation unit 21 can be omtted. [0045]
The enbodi nent in which either one side (5a or 5b) of the packages 5 is

exam ned 2Q0ifesa@ly, ecTRerivle ttehhelt bbvd Ngnaptnasvell dowewadpl e: first, the
first side (substrate side 5a or nolded side 5b) of the packages 5(1c) of

the package pl agihagissitete atbdanedtioddaCcdnig@hati@r ehdW&T § ichlietiaé taatfaeot el ate 12
i s exam ned by the first exam nation mechani sm (| ower camera) 15, and then

t he packagesiciefdCs(1Hatag RtihreidatiRhelt Pitd ECIaBEpIRLAL taBE: B(TR), kdachar e

passed and transferred onto the package placing side 17a of the placing
table 17. %henﬁapbéthsﬁ%ucnfvﬁro%@mdﬁas ga&a@égc' ng table 17 may be noved

upward, or 31 alternatively, the“invertible attachment plate 12 may be

moved doynwar d. Therefore, ettty dB&iRIGT tﬁg‘i}f%ﬂa nes GORE i BhsiaiyOX80R8] es a

coIIectrve trans er o e packages 5(1c) fromthe Invertiblé attachment

plate 12 tq I can enhance the productivity
of the pro G‘Ic‘%}‘%‘“%;%ﬂegigg*e&s‘) gltﬁgél%gorse(pma y)erther one side of the
packages 5 4& be efficiently exam ned, enhancing the productivity of the

products ( ges).

In the embodiment where only either one side of the packages S is examined, the
second package fastening mechanism 16 can be used.

10 For example, after the first examination is performed by the first examination
mechanism 13, first, the invertible attachment table 12 is inverted again, so that the
package placing side 12a will be the upper side, and then, the packages 5 placed on the
package placing side 12a are transferred onto the package placing side 17a of the placing
table 17 by the second package fastening mechanism 16.

15 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 172 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).

20 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)

25 14 can be used.



[ 0046] In the enbodi nent where only either one side of the packages 5
is exam ned, the second package fastening nmechanism 16 can be used. 10For
exanple, after the first examnation is perforned by the first exam nation
mechani sm 13, first, the invertible attﬁfhnent table 12 is inverted again,
so that the package placing side 12a w be the upper side, and then, the
packages 5 placed on the package placing side 12a are transferred onto the
package placing side 17a of the placing table 17 by the second package

f ast eni ng mechartics rxdfple, 1Bist) thlifistCase (submateexanph ey ridtdedpkideisby of alid e 17
may be noved upward, or alternatively, the invertible attachnent plate 12
nmay be noveghclApOnB@Erof the packaghh plapiag kidg @2pbfand RPertiddeveliiae afachient plakci ng
table 17 and the package placing side 12a of the invertible attachnent

plate 12 may ReehdsRdoOhet 8t SAMEndtRY Bhedhbiisrd (WWek 2@MERA) 15 aREhen the
20Therefore, only either one side of the packages 5 can be efficiently

exam ned, epRRIME Bd cf ﬁ@n@it&gh&tdnvﬂlé Yakhgd ﬂil@mﬁ Qgél ClaSaré PRASKPERISDansteROH 7]

In the enbodi nent where onl y either one side of the packages 5 i s exam ned,

the secord &ﬁ&h@%@cﬁaé@ﬁf@&h@ﬁd%ﬂﬁ@ieﬁm&% ﬂeﬂe’ﬂ *s%bd%h@&ﬂﬂ?ﬂh@b@eksgeé %éﬁpnd

exam nation pl ateé) 4 can be used or ‘exanpl e, first,

I Ihéstj aiLgSe‘éégﬁgg’tgl&%g@gﬁggg j?%g 19 o?ﬁrléaqlﬁ%\}ngr 9%3513)3!9&&&SE@{€H%W€ a&(aé—é?) Of

invertible attachmnent pl ate

Eﬁe'nsé ﬁéagacﬁgg%id%?’% f “{)?ac%ij{?z]'%t %‘?&E@F@%%E%%% a%?‘!%%"‘%’iﬁl ézlzi”ir e
passed and {1 ansfgfleed a0 N2 SACKAHE ALEGLNY G %éfﬁ@ieﬁﬂ EhguRlaaci ng
v, 7t ) qerk

pl ate 14. Subsequen ages € package p S|He 1l4a
of the placi 1 nsf rre nto t he package pIaC|ng side 17a
of the plac? gm%Tq@%Pﬁé Wﬁ¥ﬂéﬁ Hﬁ3§§8*§82 fast eni ng nechani sm 16.

10 [0048]

(Other Configurations of the Substrate Cutting Unit)

The substrate cutting unit B in the substrate cutting apparatus 9 according 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 cuiting unit

15 having a laser light, wire saw, band saw, high-pressure cutting water, or other unit can be

used as the means for cutting.



Therefore, only either one side of the packages 5 can be efficiently

exam ned, enhancing the productivity of the products (packages). 10 [0048]
(Gt her Configurations of the Substrate tting Unit) The substrate
cutting unit B in the substrate cutting apparatus 9 according to the
present invention uses a blade (rotary cutting blade) as a nmeans for
cuffing a substrate. In the substrate cutting apparatus 9 according to the
present invention, a substrate cutting Aigg 15 having a laser light, wre
saw, band saw, high-pressure cutting water, or other unit can be used as
the means for cutting. 33 CLAIM5S 1. A nethod for cutting a substrate,

i ncludi ng a package formng step for cutting a nDIded substrate to form an

entire gr up of s and a cka e, exam nat i step .for 5 exanm ning the
entire ordup oft FRKAES colere Ry e Pobrme: BREndTIINe SOl LTRSS
a first side exam nation step for examning a first side of the entire
group of puddedgubstramiy form an entsegting ofi mekageaaih atragkngsteapmmetiorsignifen ng a
second side, which is opposite fromthe first side, of the entire group of
packagés. efddininig tie ereird grbup @f padidapésngheresiths packbgs exandhatdn sgpangabkage
formng step for cutting a
a first side examination step for examining a first side of the entire group of
packages; and
a second side examination step for examining a second side, which is opposite from
the first side, of the entire group of packages.
10
2. A method for cutting a substrate, including a package forming step for cutting a
molded substrate to form an entire group of packages and a package examination step for
examining the entire group of packages, wherein the package examination step includes the
steps of:
15 placing the entire group of packages on a first examination plate and holding the
entire group of packages;
inverting the first examination plate holding the entire group of packages;
examining a first side, which is an exposed side of the entire group of packages held
on the first examination plate, before or after the first examination plate is inverted;
20 placing the entire group of packages on a second examination plate after the first
examination plate is inverted, to expose a second side, which is opposite from the first side,
of the entire group of packages; and
examining the second side of the entire group of packages placed on the second

examination plate.

25



nol ded substrate to forman entire group of packages and a package

exam nation step for exam ning the entire group of packages, wherein the
package exam nation step includes the steps of: 15placing the entire group
of packages on a first exam nation platé and holding the entire group of
packages; inverting the first exam nation plate holding the entire group of
packages; examning a first side, which is an exposed side of the

entire graup ofrpasdiages: b@tltﬁ%@%ut)ﬁt%tef dcﬁ%lr%&@@!eﬂﬁtl' &rQ Rt 8n: iRkRh MY
after the first exam nation plate is inverted; 20 pl aC|ng the entire group

of packagegﬁ Qrﬁué‘ §§ %Ocﬁ%a%% O,ne?jtthetoglnemrgtts?d (];1 t%gz séco%d f tﬁ%(% thre%&ﬂ)n # late

is inverted, se a s

si de, of t he ent| re group ack exam n| ng the second side
of the entff gﬁVSGSw%Fa é&%ﬁ@g %%EE&”BQQF%@d%econd exam nation plate. 34
3The nmethod for cutting a substrate according to claim1l1 or 2, wherein: in
exam ning the entire group of packages, either the first side or the second
side of the entire group of packages is a substrate side and an other is a
mol ded 5i de. 5 MAbsindis tuthibg appatdtin ncapiey apackagd exainirditiog uait farckageing an
exam nation unit for examning an entire group of packages formed by
cutting aemitedgdupUuiiSpickbges RREEIY thiEnPackriRdexdsirital WhbreliNite SRKREL SesS:

a first examnation unit for examning a first side of the entire group of
packages; eafflination unit comprises:
a first examination unit for examining a first side of the entire group of packages;
and
10 a second examination unit for examining a second side, which is opposite from the

first side, of the entire group of packages which have been examined by the first examination

unit.

5 A substrate cutting apparatus, including a package examination unit for examining
15 an entire group of packages formed by cutting a molded substrate, wherein the package
examination unit comprises:
a first examination plate on which the entire group of packages are to be placed, and
which can be inverted while holding the entire group of packages;
a first examination mechanism for examining a first side, which is an exposed side of
20 the entire group of packages held on the first examination plate, before or after the first
examination plate is inverted;
a second examination plate on which the entire group of 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

25 from the first side, of the entire group of packages, the second side being exposed by placing



10a second exam nation unit for exam ning a second side, which is opposite
fromthe first side, of the entire group of packages whi ch have been

exam ned by the first exam nation unit ;A substrate cutting apparatus,

i ncludi ng a package exam nation unit f of exam ning 15 an entire group of
packages fornmed by cutting a nol ded substrate, wherein the package

exam nation unit conprises: a first examnation plate on which the
entire gr ch can be inverted while
hol di ng tﬁgﬂzﬁ$?Q%ﬁéggﬁﬁk%%gOﬁgﬁgga&h%&SQHMﬁgggﬁggrst exam nati on nechani sm
for examning a first side, which is an exposed side of 20 the entire group
of packages held on the first exam nation plate, before or after the first
exanlnatlon plate is inverted; a second exam nation plate on which the
entire gr6up of [pacibstials cHEIG PRAEHE acrerdingdy SRt ob whereia alingr ths fyat
placed after the first exam nation plate is inverted; and a second

examn nat i eie we thrasecen fide obtharshnniengroap stpaidzesiisle, subsiatshsids amppogiheris 25
fromthe first side, of the entire group of packages, the second side being
exposed bynoddedgideg 35 the entire group of packages on the second

exam nation plate. 6The substrate cutting apparatus according to claim4 or
5, wherein either the first side or the second side of the entire group
of packages is a substrate side and an other is a 5 nol ded si de.



