-1 SECTI ONAL MOLDI NG SYSTEM Field of the invention 5 The invention rel ates
to a systemfor nolding electronic conponents nounted on substrates with
encapsul ating material during a sem conductor assenbly process. 10
Background and Prior Art Sem conductor #tRufacturing involves various
processes, such as mounting a plurality of sem conductor dice to a
substrate, formng electrical connections between the dice and the
substrate, encapsulating the dice and substrate with 15 a plastic
encapsul ating material, suclSEGTIONALMOLDING S¥STEM)ar ating each nol ded
el ectroni ¢ conponent from one another to formindividual sem conductor
packages. The el ectroni c conponents are encapsul ated using a nol ding
process. 20FiBldrofrilge itviestign ocess, the substrate is introduced into a nold
cavity f\c’l.n)'rred by two nold hal ves. The substrate is sandw ched between the
nol d halves with the sem conductor dice positioned in corresponding
cavities of Theeinvehtibn relates s alsgstenpforaiaiding leléctronitt comsjparedts moantele
cavities and is al I:?gwed _é?o set a]ngl harder]. The mol d.halves are t en opened,
the encapsul ¥t SHEStAES Mith encapsylalng giaterial Auingea SemFANGUCO[ @ESeRRY ot her
unwant ed encgsedating material are then renoved in a degating process.
Conventionally, the nold halves are designed to acconmpdate and nold all
the plurality of sem conductor dice on a substrate at the same tine. Wil st
30 this gpenveitioPh\id ad BAsk Ag @ sinple nolding nethod, and has been used
for many years, there are several disadvantages associated with its use.
Since nold chases conprised in the nold hal ves have |l arger areas to
accomodal & s@icBAbb8: AdrdtacilirtPfl GBS VARGl Hlocesdl, Sligh SUBRblAkg ey
a plurality of semiconductor dice to a substrate, forming electrical connections

between the dice and the substrate, encapsulating the dice and substrate with

15 a plastic encapsulating material, such as epoxy resin, and separating each
molded electronic component from one another to form individual
semiconductor packages.

The electronic components are encapsulated using a molding process.

20 During this process, the substrate is introduced into a mold cavity formed by

two mold halves. The substrate is sandwiched between the mold halves with

" the semiconductor dice positioned in corresponding cavities of the mold.

Encapsulating material is introduced into the cavities and is allowed to set and

harden. The mold halves are then opened, the encapsulating material is

25 allowed to cure, and the cull and other unwanted encapsulating material are
then removed in a degating process.

Conventionally, the mold halves are designed to accommodate and mold all
the plurality of semiconductor dice on a substrate at the same time. Whilst
30 this conventional method is a simple molding method, and has been used for
many years, there are several disadvantages associated with its use. Since
mold chases comprised in the mold halves have larger areas to accommodate
an entire array of semiconductor dice on the substrate, they require larger

presses and higher clamping tonnage to secure the molding areas and



presses and hi gher clanping tonnage to secure the nolding areas and -2
provide a better sealing effect to prevent encapsulating material from

| eaki ng during the nolding process. Also, since there are nore

sem conductor dice to be nolded in one-@olding cycle, it requires a nore
conpl ex nol d chase design conprising runners and nold cavities to properly

channel the breifeadpettat hé‘é]ingﬂéf%rci&i pleQeRBEMtaps Blapag indteral fiaom eddkart | ve
nol di ng. The use of the nold chase naéebe nor e exPenvae ecause new nol d
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Even if the pBagbrieBdht Shd'ndding "&/c, Qﬁr@csmag@rm&bsc@hﬁle&hmoﬁﬁenasea new
nol d chase would be necessary for, say, a longer length of substrate. All
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turnaround tine js therefore required. 20 S r f .the, jpvention The
vent i on seBRuld Be PRGTRAD T ant hiTast Jenath mb slaiathe AbMESEafe

di sadvant@gefeddh@d ihcre8sétf @dsfsoindnav itipleraemandnso il carvkiichal Sysldéigs, by
sectional nol di nr%ﬁof a substrate. 25 According to a first aspect of the

i nvention, tREHEMSs provi ded a nol ding system for encapsulating a piece of
substrate having a plurality of nolding sections conprising: a nolding
devi ce operative to separately encapsul ate each nolding section with a

nol di ng conpbiiftart HAding §¥XERE FHeuresusp Pidangeplage transfer mechanisms for

substrates, pre-heaters before molding and curing ovens after molding. This

15 involves more complexity in operation and generally higher equipment cost to
support the molding operation. Further, each molding shot to mold a whole
substrate normally consumes seven to eight epoxy resin pellets. A fast pellet
preparation turnaround time is therefore required.

20 Summary of the invention

The invention seeks to provide a molding system that avoids some of the
disadvantages that have been found with conventional molding systems, by
sectional molding of a substrate.
25
According to a first aspect of the invention, there is provided a molding system
for encapsulating a piece of substrate having a plurality of molding sections
comprising: a molding device operative to separately encapsulate each
molding section with a molding compound; and indexing means operative to
30 position said molding sections of the substrate relative to the molding device

for encapsulation.

According to a second aspect of the invention, there is provided a method for

encapsulating a piece of substrate having a plurality of molding sections



30 position said nolding sections of the substrate relative to the nol ding
device for encapsulation. According to a second aspect of the invention,
there is provided a nethod for encapsulating a piece of substrate having a
plurality of nolding sections -3 conprisi3ng the steps of: positioning said
nmol di ng sections of the substrate relative to a nolding device for

encapsul at i Oﬁémﬁﬁgné%@rﬁé@ Wf: GSHERRAINGAE 4B InolRffgN séBtofs e HBCSurrald th a

mol di ng conpound. 571t w |l be convenient to hereinafter describe the

i nvention i nrejative: tora dealding deyicerfer enearsulationt pad separateliyanegreiialiiongs whi ch
illustrate o i . af j ban.-Jdhe particularity of the

dr aw ngs ande?%@%&qgﬁ%ggs\%ﬁ%ﬁdéd?nxggaﬂnﬁgltmq(o be understood as supersedi ng
the generality of the broad identification of the invention as defined by

he claings. 10 .Bri i ption.of ' . ex. f, a.preferred
enbodi mer oft WTEsCraRREnt B b et BEs TR Rl R A e e i ent | on
w/‘h |1 hnow be cefe@nicbad the hbcmmpm;famg:dravangﬁwhicgnalmmm;meyémgocrig\em ofgs, in
i . Fi 1 ti,c il t] . ti i.ng. t
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the nol di ng system of Fi gu 1, Figure 3 illustrates exenplary nol di ng
desi gns t hat 0% 'B%erﬁ'SPr?ngeSQe? Héﬂ%ﬁﬁm%g system on nol di ng sections of a

substratey and 25 Figure 4 is a top view of the nolding systemaccording to

the preferred enbodi ment of the invention. Detailed description of the
preferred enfBogf Besgription of the Drawings

An example of a preferred embodiment of a sectional molding system in
accordance with the invention will now be described with reference to the
15 accompanying drawings, in which:

Figure 1 is a schematic illustration of a sectional molding system according to
the preferred embodiment of the invention;

20 Figure 2 is a perspective view of a piece of substrate located over a lower
mold half of the molding system of Figure 1;

Figure 3 illustrates exemplary molding designs that may be formed by the
molding system on molding sections of a substrate; and

25
Figure 4 is a top view of the molding system according to the preferred
embodiment of the invention.
Detailed description of the preferred embodiment

30

Figure 1 is a schematic illustration of a sectional molding system 10 according
to the preferred embodiment of the invention. The molding system 10
generally comprises a molding device in the form of a top mold housing 12
and bottom mold housing 14 attached to a top mold platen 16 and bottom



30 Figure 1 is a schematic illustration of a sectional nolding system 10
according to the preferred enbodi nent of the invention. The nol ding system
10 generally conprises a nolding device in the formof a top nold housing
12 and bottom nold housing 14 attached-#e a top nold platen 16 and bottom
-4 nold platen 18 respectively. The top nold housing 12 includes a top

mol di ng  sur fageplatert mré‘sgéamiy aTﬁ@ fpnmb@ m@&@ {?ﬁknm@wop MBIy

cooperates with a bottom nol surface in formof a bottom nold chase
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t enperature contr ol sages, such rst an econd eat tunnel's 22, 24
respect i vel ybettorei mlcvh;# r@uaegoMtMIngolrrcbldlh@utm fysn 1aglded , seaidenguatorg st ati on
26 and a grol ga&agéger 28. The 10 tenperature control passages are operative
to bring pieces substrates 30 to a predeterm ned tenperature, such as by
heati ng when nolding with epoxy resin. Thus, substrates 30 are prepared for
nol di ng by preheating themin.th irst heat t nnel

ranspor t at | oiF CRVSHEsYeRE plhifraBybeits Kiheralhe Ronf PP easBle 1 hber or o
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nol ding. After nol di gg t he azlt r at efﬂ30 pass second
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remove unwanted cull and runner material formed during nol di n%s Ther eafter,
e

a stack nmaga2ifhedelernyped femperaiireosy@tras by haalingtwhen m%f‘g HiBsepaxy30 t hat
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nmol di ng. Thefl Ffblhéat:Itlé’m¢ér222®-l”f\mtféhsmllnttbﬁ@iuéhl1h§ funoelude terprepare  and

vacuum suct i pa{"e@NfoldiRy BEE RECSudstateiUsd 3FEDostioh8 dveP tid Bottom

15 mold chase 20 for molding. After molding, the substrates 30 are passed
through the second heat tunnel 24 during transportation through the tunnel 24
for post-mold curing. After curing, the substrates 30 enter the degating station
26 to remove unwanted cull and runner material formed during molding.
Thereafter, a stack magazine 32 may be used to receive and store substrates

20 30 that have been molded. Other equipment may be positioned adjacent to
the molding system 10 depending on what is to be done with the substrates
30 after molding. The mold cleaner 28, which would typically include brushes
and vacuum suction means, may move over the surfaces of the top and
bottom mold chases to clean them after each substrate 30 has been molded.

25
Figure 2 is a perspective view of a piece of substrate 30 located over a lower
mold half of the molding system 10 of Figure 1. The piece of substrate 30
may be in any form suitable for mounting semiconductor dice, such as a
leadframes or printed circuit boards or film. The lower mold half includes the

30 bottom mold housing 14 incorporating the bottom mold chase 20. The bottom
mold housing 14 is attached to the bottom mold platen 18. The substrate 30
is divisible into a plurality of molding sections that may be separately
encapsulated by the molding device. In the illustration of figure 2, the

substrate 30 is divided into four sections or portions for sectional molding. In



bottom nol d chases to clean them after each substrate 30 has been nol ded. 25
Figure 2 is a perspective view of a piece of substrate 30 |ocated over a

| ower nold half of the nolding system 10 of Figure 1. The piece of
substrate 30 nmay be in any form suitablé-for nounting sem conductor dice,
such as a leadframes or printed circuit boards or film The |lower nold half

ol udes, ¢ heydhatdern Rl sLiagul 99 i< hoaoRr @icRdly o 19 ghMorThed chase

20. The bottom no using 14 Is attac bottom no en 18.
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figure 2, the t ate i's drvide ‘o four sections~or portions for
secti onal m)bdmmpedl cmver?nhe ivettorn meldrailaser?,o tht isstoblost rrwkmd%OThs batiombl e

general ly_frg t of t he n h e rtion 30a
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surface of the nolding portion. Subsequent sections of the substrate 30

will be novel™ver the bottom mold chase 20 to be nolded in turn. 10 Fi gure
3 illustfgtes exenplary nolding designs that may be formed by the nolding
system 10 on_nol di ng sections of the substrate 30. The substrate 30 has
been di vi dedFighte 3f 8%”&3@%@‘@“\@'&&' npRleing ofrsignsn1at dnayy benfermed dadthgor ti on
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3(a), the 30a, and the molding portion 30b to the left of the molded portion 30a. The
15 molding system 10 is designed such that in this embodiment, it molds each of
the four molding portions of the substrate 30 separately. In figure 3(a), the
portion of substrate 30 has been molded in block form. The molded
substance 38 formed from the molding surfaces or mold chases comprises a
block of molding material 42 covering a majority of the molding portion 30b of
20 the substrate 30, runner material 44 and cull material 46. In figure 3(b), the
substrate has been molded in matrix array form. The molded substance 40
formed from the'molding surfaces or mold chases comprises an array of
molding material covering individual semiconductor dice in the form of
individual molded packages 48, runner material 44 and cull material 46.
25
Figure 4 is a top view of the molding system 10 according to the preferred
embodiment of the invention. Substrates 30 are introduced into an input
buffer 50 from one side of a molding machine incorporating the molding
system 10. Substrates 30 are moved into the first heat tunnel 22 for
30 preheating, and thereafter into a position over the bottom mold chase 20 for
molding. Where the encapsulating material is epoxy resin, the pellet carrier
52 carries resin pellets to a pellet compartment 54 for storage. When
required, pellets are moved through a pellet feed 56 to a location where they

may be heated and compressed to produce fluid epoxy resin material to enter



portion of substrate 30 has been nolded in block form The nolded substance
38 fornmed fromthe nol ding surfaces or nold chases conprises a block of

nol ding material 42 covering a majority of the nolding portion 30b of 20 the
substrate 30, runner material 44 and cul-l64material 46. In figure 3(b), the
substrate has been nolded in matrix array form The nol ded substance 40

fornmed from t{d reivilieRJos e #A§ HasE®! FLirhgaAFRIISE T é5cdS paRioAr bR YheOf

nol di ng material covering individual sem conductor dice in the form of

i ndi vi dual nBvBEERBEéRages 48, runner material 44 and cull material 46. 25
Figure 4 is a top view of the nolding system 10 according to the preferred
enbodi rent of the invention. Substrates 30 are introduced into an input
buffer 50 fréw oebtigiageabives thesubsitateachi aie Malsedprartion My RoTHompaR ng
system 10, S - ' [ N far 30
preheat i n%, gﬁ? {Tﬁseaﬁega%%%cﬁlﬁ?ﬁx@qsgg%??%&nﬁ%%etpﬁ%ﬂreﬁg{c?{%’ggrg}rﬁrélldga‘g'ﬁ se 20 for
nol di ng. \WheAéfter lcariegcthpy Ldratmonedite theabegatingpstatiom @§i 1o, renoeveprinhet carri er

52 carries resin.pellets t | et rt t 54 . for orage.. Wen
required, pemaet?rﬁé‘r“earfﬂs)%'g‘@hgﬁébﬁegf%ﬁgfﬁgtswg%ﬁgg6°’ t'Ba‘ZEne(S@g% Ft(%e ere
they may beimeatantt maghziremor @sizegb funthpr pdcessdd, forcexapptey, foresingulatidreri al to
enter -6 m)lg cavities of the nold chases during nolding of each portion of
the substrat¥é$H9 As nentioned above, the substrates 30 are nol ded portion

by portigep, and 5 after nolding, are noved into the second heat tunnel 24

for post-nold curing. After curing, they are noved into the degating station
26 to renove TPEIM@ANgsystam preferabi, Hses indexing means togagye thyysubH@tesibst r at es

30 may then Bbg s §qravieﬁhggp§ﬁﬁﬁﬂbu@ﬁgﬁébﬁﬁodsopé@6f B8 rhélbingysrirragsses, for
exanpl e, for singulation Dy sawng. 10
and to position the molding sections of the substrates 30 relative to the
molding device for encapsulation. The indexing means preferably extend
156 adjacent to the molding device and is substantially parallel with the traveling
path of the substrates 30, as shown in figure 4. A suitable indexing means is
a clamp or pin indexer 58. A clamp indexer comprises a clamping device to
grip a side of a substrate 30 and moves it along the traveling path by
coordinated clamping and unclamping action. On the other hand, a pin
20 indexer comprises a pin to locate into a corresponding pinhole formed in the
substrate 30 to push it along the traveling path. Either of these would be

suitable for use with the invention.

It should be appreciated that the molding system 10 as described significantly

25 reduces press clamping tonnage required to mold a plurality of electronic
components on a substrate 30, thereby minimizing the cost and size of a moid
press. With a reduced number of electronic components molded in one
molding cycle, tooling investment can also be reduced by simplifying the
design of a mold chase used. Furthermore, the molding system may flexibly

30 be programmable for various substrate widths. Overall, a shorter machine
time may be achieved due to various factors, such as a shorter cure time
required by using a post-cure heat tunnel 24, and by cleaning the mold chase
after each completed strip of substrate 30 has been molded.



The nol di ng system preferably uses indexing neans to nove the substrates 30
along a traveling path through the various parts of the nolding system 10,
and to position the nolding sections of the substrates 30 relative to the
nol di ng device for encapsul ation. The i ndexi ng neans preferably extend 15
adj acent to the nolding device and is substantially parallel wth the

traveling pat Badfior, QriiRaldnbieR aAd.oif GBOYEr fibchbouRa fbr stositbabl e
i ndexi ng neans is a cl anp o prn 1 naexer . anp i ndexer COI’TpI'I Ses a
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reduces presen pélmrmrep;aratmsmmyearoanmhmed to nold a plurality of electronic
conponents on a substrate 30, thereby mnimzing the cost and size of a nold
press. Wth a reduced nunber of electronic conponents nolded in one nolding

cycl Fa tﬁol i Tige ingéﬁidﬁr@fl&rubemheﬁewns@sc fiverd \bﬁaﬁ(bnmhidfdlyﬁcambrfshﬁsdé&%i gn of

a nold chase use urt hernore i ng system. na exi bly be
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required by using a post-cure heat tunnel 24, and by cleaning the nold chase

after each cBHMIBIndAespiif anscapgrf thexakovesergiptioBen nol ded. -7 In additi on,
conpl i cated pick-and-place transfer nechanisns for substrates, pre- heat er s
before nol ding and curing ovens after nolding are not necessary due to the
use of indexing neans and heat tunnels 22, 24. Only two epoxy resin pellets
may be consuned for each nold shot, as conpared to seven or 5 eight consuned
for conventional nolding systens, thereby reduci ng demands



on pellet preparation turnaround tinme. The invention described herein is
susceptible to variations, nodifications and/or additions other than those
specifically described and it is to be understood that 10 the invention
includes all such variations, nodificati-8rs and/or additions which fall
within the spirit and scope of the above description. -8 CLAIMS: 1. Ml ding
system for egtapast ati ng a piece of substrate having a plurality of nolding
sections conprising: 5 a nolding device operative to separately encapsul ate
each nolding section with a nolding conpound; and indexi ng neans operative
to position gaid MB|dﬂ!|d“9ys$@rﬁtfbr0él'&aP§uI§fﬂ?g a plEeaidralisstift daling 4 Putdig nol di ng
device for encapsul ation. 10 2. Ml ding systemas clainmed in claiml,

i ncl udi ng a ptmplsting seadiopd gPMPrisingassage adj acent to the mol di ng devi ce

t hr ough ich the ape i ; r 0 INE trate to
a pr edet\(,a\‘?m' ned t%%@?k@ugél&i_opﬁﬁggﬂg% str%ﬂyaén%dgp%&e%%a%hgpgﬂ?nﬁz,

wher ei n t he sectiparvitiua enatding compolsd;@aslsage i s a heat tunnel. 4. Ml ding

ohosage 1. oper at M8 ie et deefeiRe e pot Pl Sl ok “SHR o 150 s
Mol di ng syst eabsiate Felativectoithe arvydingmdevite fdrenpagsidatiomg cl ai ns, wherein the

tenperature control passage is operative to performpost-nold curing of the
substrate after nolding. 25 6. Ml ding systemas clained in any one of the

precedi ngocl ai ms, Mol bysted atidinigtl muslhine e, ipkludiy aterdpaatsie\doneol
substantially encloses a surface of a nol di ng S%Ctl on of th% substrat e.
%assage adjacent to the molding device through which the substrate Is

transportable for bringing the substrate to a predetermined temperature.

3. Molding system as claimed in claim 2, wherein the temperature control
15 passage is a heat tunnel.

4 Molding system as claimed in claim 2 or claim 3, wherein the
temperature control passage is operative to pre-heat the substrate prior to

molding.

20
5. Molding system as claimed in any one of the preceding claims, wherein
the temperature control passage is operative to perform post-mold curing of
the substrate after molding.

25 6. Molding system as claimed in any one of the preceding claims, wherein

a molding surface of the molding device substantially encloses a surface of a
molding section of the substrate.

7. Molding system as claimed in claim 6, wherein the molding surface is
30 operative to encapsulate a molding section of the substrate with a block of

molding material covering a majority of the molding section.

8. Molding system as claimed in claim 6, wherein the molding surface is

operative to encapsulate a molding section of the substrate with an array



7. Molding systemas clained in claim®6, wherein the nolding surface is 30
operative to encapsul ate a nol ding section of the substrate wth a bl ock of
nol ding material covering a majority of the nolding section. 8. Ml ding
systemas clained in claim®6, wherein th® ol ding surface is operative to
encapsul ate a nol ding section of the substrate wwth an array -9 nol di ng

nat eri al - covach gy I leHabale 8 hARRALF SO HhBBCbP L oothdd Wink e oI di ng

secti on. g systemas Clainmed I n any one of e preceding clains,
wherein 5 tmeldinglesttiog. neans i ncl udes a clanp operative to grip a side of
the substrate to position it. 10. Ml ding systemas clainmed in any one of
the preceding clainms, wherein the indexing neans includes a pin operative
t o engage a 8orr eMptting syptérolas clditedrnin ahg osealof theapreceding cklaims omhérein 11.

ndexi ng realte E3pERA S dBafRes 8 ardh bl REG0 35 dn Bt s isReRin i ai 1y
paral l el wtfo poditi@viel i ng path of the substrate. 15 12. Ml ding system as

claimed in any one of the preceding clains, including a cleaning device
| ocat ed adj acent to the nolding device which is operative to clean at | east

a nol di ng sundacemefdindisystdhdisndaifRdiis @ny 3fe bBthd\brededitig e)inevAsref ai med in
claim 12, wherein the cleaning device is operative to clean the at | east

one nol di ng %WQ@@“QW%@”%’BF'&P%@ adtin @agf?tlvgﬁ%gf\gag%a&%ﬁspgmﬂgg olﬂ urality

of nol di y@ smhbgnugsfraqurggg,%ﬁq 14. Method for encapsulating a piece of
substrate having a plurality of 25 nolding sections conprising the steps

of : positioning said nolding sections of the substrate relative to a nolding
device for epgapsylitdLystéis claimed in any one of the preceding claims, wherein

the indexing means extends adjacent to the molding device and is
substantially parallel with a traveling path of the substrate.

15
12. Molding system as claimed in any one of the preceding claims,
including a cleaning device located adjacent to the molding device which is
operative to clean at least a molding surface of the molding device.

20 13. Molding system as claimed in claim 12, wherein the cleaning device is
operative to clean the at least one molding surface after molding of each
substrate comprising a plurality of molding sections is completed.

14. Method for encapsulating a piece of substrate having a plurality of
25 moiding sections comprising the steps of:
positioning said molding sections of the substrate relative to a molding
device for encapsulation; and
separately encapsulating each molding section with a molding
compound.
30
16. Method as claimed in claim 14, including the step of bringing the
substrate to a predetermined temperature in a temperature control passage
adjacent to the molding device.



separately encapsul ati ng each nol ding section with a nolding conpound. 30
15. Method as clained in claim14, including the step of bringing the
substrate to a predeternmined tenperature in a tenperature control passage
adj acent to the nolding device. -10 16.- Mt hod as clained in claim 15,
wherein the tenperature control passage is a heat tunnel. 17. Method as
clainmed in chai mMethmd abkaclainidd inndbiodi 18y whereireabe ntgnipeeatute suobgdlr ate in
the tenperature caontr ssage prior to nolding. 18. Method as clainmed in
any one of cpg?ﬁgelga?@ag nnPﬁcIuding performng post-mold curing of the
substrate in the tenperature control passage after nolding. 10 19. Method
as clainmed in_any, one of ¢

includin anpln s de of the
substrate to!posi MeBdigs £ I'”&? \/éC{aH“tA}]?eornﬁlﬁﬁ? %d&h‘% as

claimed in agybsifife i?fthé'té\hﬁ‘éra!{ﬂ'etdénﬂrabpds@ﬁéé’ﬁh&@to@ﬁ&@@igng a 15 _
corresponding hole in the substrate with a pin to position it relative to

the nolding device. 21. Method as clainmed in any one of clains 14 to 20,

cach subst rats | Denode, daRbERRrEOL sy 8 19, HEULFS rdhil ot
post-mold curlng of the substrate in the temperature control passage after
molding.
10
19.  Method as claimed in any one of claims 14 to 18, including clamping a

side of the substrate to position it relative to the molding device.

20. Method as claimed in any one of claims 14 to 19, including engaging a
15 corresponding hole in the substrate with a pin to position it relative to the
molding device.

21.  Method as claimed in any one of claims 14 to 20, including cleaning a
molding surface of the molding device after molding of each substrate
20 comprising a plurality of molding sections is completed.





