1 DESCRI PTI ON APPARATUS AND METHOD FOR CONVEYI NG SI NGULATED ELECTRONI C
COVPONENT 5 TECHNI CAL FI ELD [ 0001] The present invention relates to
an apparatus and nethod for conveying a singulated el ectronic conponent. In
particular, the present invention relates to a conveying 10 techni que used
for manufacturing a plurality of electrenic conponents by resin-nolding

sem conduct or chips or other elenents, each nounted on one of a plurality
of grid areas provided on a substrate, to forma resin-nolded substrate,
and then singulating the resin-nolded substrate by each area. 15 BACKGROUND
ART [0002] The met hod of si NHSRIAYOXN r esi n-nol ded substrate, which
is one of the conventional and established nethods for effectively
manufacturing a plurality of electronic conponents, is explained with
reference to Fig. 5. Fig. 5(1) illustrates a state in which a resin-nol ded
20 substr at &PRARATESI ANDe VI BFHORe FORaGONYE YRt SENGULATED HUEGIRONIES a
state in which singul ated el ectronic conponents have been conveyed to and
arranged onCOMPONENT abl es T1 and T2, each illustrated as a schematic plain
view. Every figure contained in the present application is schematically
illustrased with an appropriate om ssion or exaggeration in order to nmake
it clearly understood. 25 [0003] 2 A resin-nolded substrate Mincludes a
substrat e coppE@NEYhIOFIEAIPri nted-circuit board,

[0001]
The present invention relates to an apparatus and method for conveying a
singulated electronic component. In particular, the present invention relates to a conveying
10 technique used for manufacturing a plurality of electronic components by resin-molding
semiconductor chips or other elements, each mounted on one of a plurality of grid areas
provided on a substrate, to form a resin-molded substrate, and then singulating the

resin-molded substrate by each area.

15 BACKGROUND ART
[0002]

The method of singulating a resin-molded substrate, which is one of the conventional
and established methods for effectively manufacturing a plurality of electronic components,
is explained with reference to Fig. 5. Fig. 5(1) illustrates a state in which a resin-molded

20 substrate is stabilized on the stage ST, and Fig. 5(2) illustrates a state in which singulated
clectronic components have been conveyed to and arranged on the two tables T1 and T2,
cach iltustrated as a schematic plain view. Every figure contained in the present application
is schematically iltustrated with an appropriate omission or exaggeration in order to make it
clearly understood.

25 [0003]



a lead frane, or other conponents, and a nolding resin forned on one side
of the substrate (both not shown). As illustrated in Fig. 5(1), the

resi n-nol ded substrate M has a plurality of areas provided on the
substrate, and these areas correspond to a plurality of electronic 5

conponents P (refer to the electronic cgnponents P illustrated in Fig.
5(2)). In Fig. 50), the areas corresponding to the plurality of electronic
conponents are indicated by nunerals 11 through 15, 21 through 25, , and
81 through 85 for conveni ence of explanation. In Fig. 5(2), the plurality
of el ectronic cdnyssinepnidedpubstrateiV gic @Seajsubwaﬁﬂmémaseg of 3 prRpd cigit Paard,p 1

t hr ough 25, , and 81 through 85. On each area of the resin-nolded
substrate M lead fi@ne i pthei domponento arecha mEldne redio fanped ore peasidesof dleniubBiatfuct or
chip or other chip is mounted. Sectioned by virtual lines L, the areas are

arranged i n(bathgeot shopa}. theribusiratedindide.ddhic thewssithmeldedbywsteate Mgias ¢ iplurality of
(center-to-center interval) in the X-direction and Y-direction. In Fig. 5,
t he pl aner skapeodiedearc theasubstraies aad Shpsarsas amuespdnd oon pluzality pf elshiringe t he
X-direction and Y-direction is indicated by "p." 15 [0004] In the
process of coaipshats Ri(réfogtoashedéatronic coapompon Erithsfratedmn Fiesi(p.foFaged(i3ubst rat e
Mis stabilized on the stage ST by neans of sucking, adhesion, or other

met hod, andartReBrespbndiigubliye plitalinf df)elatranig cir@nuits iredhdidaiades dumetdhlla di cer
or other machines using a rotary blade. Accordingly, a plurality of

si ngul at ed @lREf 191 GeRFPRNENt Sarldr@fBloufPss e cBhRiRNfexplhGomeRgNt s P
in Fig. 5(2)) are manufactured. The singul ated el ectroni c conponents are

pl aced in i,d patter the sta i i S i i g 50).
These el ec?sr(gjrr‘niﬂlce p@%r?rlf)%r?eﬁ e%rhoan%cecoﬂpg %tslsé_é}c’?y‘] \l}mﬁpﬁédzws}bdﬁ %%?f .ﬁg"‘lggr%g %lar ried
fromthe surface_of the stage ST t stqrage t.r or a I 0 not
shown) usedtfHet ﬁg’ 'sUbs"J‘@%&in Oﬁgkbégsgn(efag} é’ﬁ'ﬁﬁ%fes}nélp%lbgfﬁu %l%%h?’ &
Docunent 1). 23 [0005] 3 In recent years, demands for the price
reduct i dA ashéb-lkswwesiveneny (ot shovedtstelnbca genitensgctprachip Be athereddn 8P HEEdt he
size of electronic conponents. This trend has brought about the follow ng
probl ens. Fhactioned tyevidtuat Enasall, shbereesewn anawed dna isdd @stiqsn dv atedaens willed ti p of
suction jig have been decreasing, naking it difficult to manufacture a
suction | i geonSetqiiich (dentemiotaeater Mitdreal) it the Xadirastierc andoNidiregimpbnBiat & thad a
tabl e used in the subsequent process, formng an inclined portion around
the inner Dbshteoshger&fi enhofrcais ecgsse,i mdwhie chngad pish dotthod-dirstiopenént i s
stored has been becomng difficult. Such an inclined portion is provided
for gui di ngyaire@iogddindicitel womponent around the i nner bottom portion of a
recess. These problens are significant when the plane size of an electronic
conponent i®omQt nore than 3

In the process of manufacturing electronic components, the resin-molded substrate M
is stabilized on the stage ST by means of sucking, adhesion, or other method, and then cut
(fully cut off) along the virtual lines L with a dicer or other machines using a rotary blade.
Accordingly, a plurality of singulated electronic components (refer to the electronic

20 components P in Fig. 5(2)) are manufactured. The singulated electronic components are
placed in a grid pattern on the stage ST which is illustrated in Fig. 5(1). These electronic
components are stabilized with a suction jig, and carried from the surface of the stage ST to a
storage tray or a table (both not shown) used in the subsequent process (for example, refer to
Patent Document 1).

25 [0005]



10 mmon a side. [0006] A conventional nethod enpl oyed to cope with
these problens is to convey a plurality of electronic conponents and
arrange themin a zigzag pattern. This nmethod is explained with reference
to Figs. 5 and 6. Figs. 6(1) through (3) are a schematic front view 15 for
expl aining a process in which a pluraligy of singulated electronic
conponents are conveyed fromthe stage ST and arranged in a zigzag pattern
on each of the two tables T1 and T2. [0007] "Arranging a plurality of

el ectroni c conponents in a zigzag pattern"” neans_ arran a plurality

| ing 20

of el ectronic cdhireensHeass demande for theypsige fodagtion Ang ¢wsiZE) Of%e‘émﬁ’tc\ﬁi&ﬁ“s
el ectronic conponent, other electronic conponents are ﬂlaced not on the
| eft, ri ghthave bgenateeretsing ersize of clpsirogicargpmanentio dhig tsnd has ogghh abofdieqs,
arranging a plurality of electronic conponents in a zigzag pattern’ means
arrangi ng dolidwingpioblgmefFizst, dhetintervhle betwiposvetiensheads nroadgsiosithe tipef suction
corresponding to one color of a checkered pattern. A "checkered pattern”
means a patjtgehave beenBcradminghmbkiog itaiiificwhiot manafastuzg @ &ichien B Ppeendalige®yi n a
checkerboard-like manner. In the figures 4 contained in the present
appl i cat Sonfpr htbrireseledtonig dohporratsi andnt able disedeint tho subsoquelit rmaesesse FMMEIgean
referred to as the "rows" and |ines along the vertical direction
(Y-directi dajlined @ofiehesrswd the iaer thor qoltionnef 4 r@asst inewhich actSTlegifonii g.
5(1), a total of 40 electronic conponents are arranged in eight rows by
five col umMm&mpbndndR0&dred has been becoming difficult. Such an inclined portion is provided for

guiding an electronic component around the inner bottom portion of a recess. These

problems are significant when the plane size of an electronic component is not more than 3

10 mm on aside.

[0006]

A conventional method employed to cope with these problems is to convey a
plurality of electronic components and arrange them in a zigzag pattern. This method is
explained with reference to Figs. § and 6. Figs. 6(1) through (3) are a schematic front view

15 for explaining a process in which a plurality of singulated electronic components are
conveyed from the stage ST and arranged in a zigzag pattern on each of the two tables T1
and T2.

[0007]

“Arranging a plurality of electronic components in a zigzag pattern” means arranging

20 a plurality of electronic components in such a way that in relation to a given electronic
component, other electronic components are placed not on the left, right, top and bottom, but
in diagonal positions. In other words, “arranging a plurality of electronic components ina
zigzag pattern” means arranging a plurality of electronic components at the positions

corresponding to one color of a checkered pattern. A “checkered pattern” means a pattern in

25 which blue and white are alterately arranged in a checkerboard-like manner. In the figures



In Fig. 6, five suction heads Il through H5 are provided in a conveying
mechani sm PU. The suction heads 111 through 115 have suction tubes VI

t hrough V5, respectively. Each of the suction tubes VI through V5 is
connected to a deconpression tank via a valve (both not shown). The
deconpressi on tank, valves, and suctiongtubes V1 through V5 are included 10
in a stabilization/stabilization-release nmechanismfor stabilizing

el ectroni c conponents and rel easing the stabilization. [0009] First,

t he conveyi ng mechani sm PU noves down fromthe state illustrated in Fig.
6(1), and tchetaisichijuthatressens lapplicatimm Enesomenentbaherizontal direstigh (fdrgRiophe st age
ST are 15 sinmultaneously sucked by the five suction heads Hl through H5,
respect i velrgferratens the{mpwsd anddineng orectb e sertieadimgtion (edirggon) arrgreferehiomves to
a position above the table Tl of the two tables used in the subsequent
process. Aftheefeoluras.” Ontilee stagn $Ef Rig. ik hdnitlofifPelactiopizesmpengats adrergsd suct i on
t hrough the suction tubes V1, V3, and V5 is discontinued. Consequently, as
i | I ustr at edn cightirbgs bo@)colunine. el ectroni ¢ conponents 11, 13, and 15 are 20
arranged on the table T1 in such a manner as to have a pitch of 2p. [0010]
Subsequent I[908as il lustrated in Fig. 6(2), the conveying nmechani sm PU noves
up and then noves to the right in the figure so that it noves to a position

above the tabl emRigof, fvbeudion héadbHe shrusgdt$ arctpleyided lrs & qereayinpmedesism Then,
t he conveyi ng nmechani sm PU noves down 25 and the suction through the

suction tubes THesiaAeh Mhdé H1 dirapams HaueshetiGonsadiehtdugh VEhespeStivelyeBichoni ¢
conponents 12 and 14 are arranged on the table '12 in such a nanner as to

have a pit gpuRfsueibn tMid Vit hiRu U6 es&nhéus thardecdnipressign tdnkja a vdie: @bct r oni c
conmponents 11 through 15 are placed in the extrene positive row (upper in

the figur e)nofsﬂm%}? hhetiedoBrdsadd @8k, Thivad) dnd RictisP@BasiV ICtdugh VShiee iatledddr oni ¢

components |1, 13, and 15 are arranged on the table Ti and the 5 electronic
conponens 412 ¢ Pﬁitz%tfebnft%&b%ﬁ%omab&e E%chaln%hggfﬁ]@tagﬂiﬂiﬁg RRErédSe Scdnpldass &dpi tch

of 2p on each o ables T1 and T2.
releasing the stabilization.
[0009]
First, the conveying mechanism PU moves down from the state illustrated in Fig.
6(1), and the singulated electronic components 11 through 15 on the stage ST are
15 simultaneously sucked by the five suction heads H1 through H5, respectively. Then, the
conveying mechanism PU moves up, and then moves to a position above the table T1 of the
two tables used in the subsequent process. After that, the conveying mechanism PU moves
down and the suction through the suction tubes V1, V3, and V5 is discontinued.,
Consequently, as iflustrated in Fig. 6(2), the electronic components 11, 13, and 15 are
20 arranged on the table T1 in such a manner as to have a pitch of 2p.
[0010]
Subsequently, as illustrated in Fig, 6(2), the conveying mechanism PU moves up and
then moves to the right in the figure so that it moves to a position above the table T2 of the
two tables used in the subsequent process. Then, the conveying mechanism PU moves down

25 and the suction through the suction tubes V2 and V4 is discontinued. Consequently, the



After that, another suction jig (not shown) w th suction heads having a
pitch of 2p sequentially and collectively sucks the el ectronic conponents
11, 13, and 15, and the 10 el ectronic conponents 12 and 14, and then
conveys themto a tray or a table used in the subsequent process. That is,
first, the electronic conponents 11, 135 and 15 are collectively sucked and
conveyed, and then, the electronic conponents 12 and 14 are collectively
sucked and conveyed. Wth this conventional technique, three electronic
conponents 11, 13, and 15 arranged in one [ow on tha%?ble Tl and two

el ect roni ¢ LEHPYRERRONES bhandy I aresangng e fahleod POl AR RS ERBTE 272,
i.e. atotal of five electronic conponents P are conveyed in_ tw steps. In
the case i |8 eF 2 3¥th the progess Gustar, iy FigoE). thy clagropicsempefnis 1&3%?%§PéSt s are
conveyed in 16 steps. Therefore, it is difficult to enhance the efficiency
of conveyi rige Blperg it the sutramerositisnio (opssonbedieurst omergh at tha tales Ty 28 That t er n.
[0012] 20[ Patent Docunent 1] Japanese Unexam ned Patent Application

Publ i cat i orSpeeficaligothe gloormic opwgeens) 1 bl Senddtme agpngadren) the/ahyTdnd the
PROBLEM TO BE SOLVED BY THE | NVENTI ON 25 [0013% 6 The problemto be
sol ved by tdketpniesemporients dRendit ¢sthe kabld Tk sush e meapnerras tokare ¢ Piteh &iZrgul at ed
el ectroni c conponents placed in a grid pattern on a stage to a table to
arrange t hemédach of th¢ gelagTpatd'B.n, and further conveying themfromthe
surface of the table. 5 MEANS FOR SOLVI NG THE PROBLEM [ 0014] The
nunbers and0¢Hjracters in parenthesis in the explanations in "MEANS FOR
SCLVI NG THE PROBLEM " "EFFECTS OF THE | NVENTI ON, " and "BEST MODES FOR
CARRYI NG OUT THE fleN¥HatEh&hEr sattemyie@ovdhblvn) with asation hewmls thatihg s pitctgofdlp easy
10 conparison between the words in the specification and the conponents

i |l ustrat eceuentidly fidgtsiRStvelt sieho tedelbaroniat @tngoharts 1he$y adniSemnsd drd
characters do not indicate that "the words in the specification are to be
limtedhy idMcBbiieeb@gorsistNGng AAPARIERES corlvbistheatied thay drhaabile gsudas the [ 0015]

subsequent process. That is, first, the electronic components 11, 13, and 13 are collectively
sucked and conveyed, and then, the electronic components 12 and 14 are collectively
sucked and conveyed. With this conventional technique, three electronic components 11,
13, and 15 arranged in one row on the table T1 and two electronic components 12 and 14
15 arranged in one row on the table T2, i.e. a total of five electronic components P are
conveyed in two steps, In the case illustrated in Fig. 3(2), a total of 40 electronic
components are conveyed in 16 steps. Therefore, it is difficult to enhance the efficiency of
conveying singulated electronic components arranged in a zigzag pattern.
[0012]
20 [Patent Document 1] Japanese Unexamined Patent Application Publication No.

2000-100757 (page 6)

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

25 [0013]



15To sol ve the aforenentioned problem the present invention provides an
apparatus for conveying singul ated el ectronic conponents, for conveying a
plurality of electronic conmponents (P) manufactured by resin-nolding chips,
each nounted on one of a plurality of grid areas provided on a substrate,
to forma resin-nolded substrate (M, asd then singulating the resin-nol ded
substrate (M by each area, including: 20a stabilization nmenber (HA) having
a lower surface onto which the plurality of electronic conponents (P)
arranged at all positions of cells in a checkered pattern are to be

col l ectively su@'géamhl‘e{netp berselved BY therstsgeidnenpen isdheinerieny & REtvEEed;

a stabilization release nmechanism (V1 through V5) for selectjvely releasing
a sucti on oingtlated sleaireri¢ tomprhents plapedoin aeribpasisrredn & stagy tost bie|tp 28NN t he
stabilization menber 25 (HA) to unfix the plurality of electronic

conponent s thdP) in a Zgzag patbme apd Axthegaidvinggherh Gongh¢ seieeef thetablg t he
stabilization nenber (HA); a first reception part (S1) provided on the
table (TA); and a second reception part (52) provided adjacent to the
first reception part (51) on the table (TA), 5wherein the stabilization

rel ease fredBANSIRORSOLVING FREVROBEEMases, when the stabilization nenber
(HA) is located above the first reception part (Si), a suction of

el ectroni c {o@gponents (P) at positions corresponding to one color of a
checkered pattern anong the plurality of el ectronic conponents (P) sucked
onto the stabil fEahi@Perrand clardckdty in Pdrehtlietis @RASIRSexphihbitons i EMEANA FORat i on
menber (HA) noves froma position above the 10 first reception part (Si) to

a position oMK NRESETHICEN SCHPFECTS 3¢ THESRVENTIONCt it BHS TOVIDEES
plurality of electronic conmponents (P) sucked onto the stabilization nenber

(HA), so thgir ehkriyiIRcabesHENNVIReIRAERS Ssel Rithah€aidd 6foR@BEEhING 28 cddygzag
pattern with a constant pitch in the first reception part (Si) and the

second fgc ?&Pﬂgm%&&vc&?ak w30 1Bhe L3I DG aBbE 8EN e BHBHInRANTIAERABA B¢l des a

variation o af orenmenti oned apparatus for conveying singul ated

el ect 1 ont ¢ ARANGL B bciObhith B A TEGIRH 8SRAGHIGRI Rl URMorEOVi g

the stabili I on nenbe / or t e table (TA), wherein: in a case

where the r}r‘f@ee Epegltﬁcﬁioﬁcéré Q(g"b% iﬁﬁ%Wﬁ%ﬁe&E )as e @oﬂbtfn%ﬁtts '1@151;&&%& Qﬁ et i on)
figures.”
[0015]

15 To solve the aforementioned problem, the present invention provides an apparatus
for conveying singulated clectronic components, for conveying a plurality of electronic
components (P) manufactured by resin-molding chips, each mounted on one of a plurality
of grid areas provided on a substrate, to form a resin-molded substrate (M), and then
singulating the resin-molded substrate (M) by each area, including:

20 a stabilization member (HA) having a lower surface onto which the plurality of
electronic components (P) arranged at all positions of cells in a checkered pattern are to be
collectively sucked after the resin-molded substrate (M) is singulated;

a stabilization relcase mechanism (V1 through V5) for selectively releasing a
suction of the plurality of electronic components (P) stabilized on the stabilization member

25  (HA) to unfix the plurality of electronic components (P);



orthogonal to a border line between the first reception part (S1) and the
second reception 20 part (S2) is odd, the noving nechani sm noves the
stabilization nenber (HA) and/or the table (TA) in a direction
(X-direction) orthogonal to the border line after the electronic conponents
(P) are received in the first reception7part (S1), and in a case where the
nunber of el ectronic conponents (P) in a direction (X-direction) orthogonal
to the border line is even, the noving nechani sm noves, after the
el ectroni c conponents (P) are 25 received in the first reception part (S1),
the stabilizati &ﬁa%@d’@rcam ofbRiap drcateh 8o dhees gytiorgmeiRdg (di\ect i on
(X-direction) orthogonal to the border |jne and along a direction
(Y-direction) pdrfitiresertion nadS barendded qnile @ahle TAL ARG - t 0- center interval
(p) at which the electronic conponents (P) were arranged in the direction
("1-direction) w&fesend ﬁ@?PWV@rI@ﬁgg2)a?ﬁ@‘é@?dé@Jaa¢ﬂt tafbe fitst epsertion peméSigenthe 5
[ 0017] The present invention al so provides another variation of the
af or ement i oadd (Bdbar at us for conveying singul ated el ectroni ¢ conponents
according to the aforenenti oned apparatus, including: a conveying nmechani sm
(PU) for 5col | ectwheesiny thestdbilizgtiemticasmmeghanigme(Vd cthroagh &/5) @eleasespavbentle (P)
contained in one line along one direction (X-direction) in the checkered
pattern, antabiizatien plembedl (H4) of loedtet abonitbe dasrposeptitrs piPYXSHeeaiuviaah ¢fh a
zigzag pattern on the table (TA); and a plurality of sucking
mechani sns dl¢dirotib rcomgimentS)(Ppatopisitieds edrreppeadipes wha edoceid eiockapedcpattenyr
intervals (2p) in the conveying nmechanism (PU), each of the sucking 15
mechani sis {oidngtihe plughitHS) eloettontr Eamipopeak(Mgsuokid @fto testalilbation Riember
conponents (P),

(HA), and releases, after the stabilization member (HA) moves from a position above the

10 first reception part (S1) to a position above the second reception part {S2), a suction of
other plurality of electronic components (P} sucked onto the stabilization member (HA), so
that all the electronic components (P) are arranged in a zigzag pattern with a constant pitch
in the first reception part (S1) and the second reception part (52).

{0016]

15 The present invention also provides a variation of the aforementioned apparatus for
conveying singulated electronic components, including a moving mechanism for relatively
moving the stabilization member (HA) and/or the table (TA), wherein:

in a case where the number of electronic components (P) in a direction (X-direction)
orthogonal to a border line between the first reception part (S1) and the second reception

20 part (S2) is odd, the moving mechanism moves the stabilization member (HA) and/or the
table (TA) in a direction (X-direction) orthogonal to the border line after the electronic
components (P) are received in the first reception part (S1), and in a case where the
number of electronic components (P) in a direction (X-direction) orthogonal to the border
line is even, the moving mechanism moves, after the electronic components (P) are

25 received in the first reception part (S1), the stabilization member (HA) and/or the table (TA)



wherein the center-to-center intervals (p, 2p) of the sucking nechani sns
(H1 through H5) can be changed. [0018] The present invention provides a
met hod for conveying singul ated el ectronic 20 conponents, for conveying a
plurality of electronic conmponents (P) manufactured by resin-nol ded chips,
each nounted on one of a plurality of gRid areas provided on a substrate,
to forma resin-nolded substrate, and then singulating the resin-nol ded
substrate by each area, including the steps of : col l ectively
sucking, after the resjn-po|ded su stra is S|q? ate thegy urallty of

25 el ect ronf@ d&sﬁwaﬁ%ﬁergct(op) orffiog Bblth‘é ot ling g plpiga disgetip E?Cflgn. n a
checkered pattern onto a lower surface of  a stablllzatlo menber
al i gni ng t heradieh I‘hezh?rﬂ?fnl%ll?ﬁeﬁf cptpiytoeRieraintsryal 1 (p} 8k et p‘é}P‘Etro(@l

provided in a table (TA) capable of receiving the plurallty of electronlc
conmponent s {Pponess R wesgarpnged inthsidisectign Vdirpdianorhantey v ¢ie arnggd grall

el ectroni c conponents (P) 5 stabilized on the stabilization nmenber (HA) in
order that mesideny@nbaceldnponents (P) at positions corresponding to one

col or of a checkered pattern anong the plurality of el ectronic conponents
(P) are fedéblidd in the first reception part (51); aligning the
stabilization nenber (HA) and a second reception part (52) provided

adj acent to t he Therstsente gopttionn alparroyiSis) amther harittidy of (fA)aforementioned

10sel ectively releasing a suction of the plurality of electronic conponents
(P) stabil impedannicr benvsyiapsihgdatd dectroaithempOhdlyys dcrording ér thie hétrereéngiotadoni ¢
conponents (P) at positions corresponding to the other color of the
checker ed papiretus iadlwlidgzcei ved in the second reception part (52), so that
all the electronic conponents (P) are arranged in a zigzag pattern with a

constant pitch iancohb&idd methanB@e)odr Ralldcti(dhy budking iddecomeeingl eleaeapd i on 15
part (S2). [0019]

10 components (P) contained in one line along one direction (X-direction) in the checkered
pattern, among the plurality of electronic components (P) received in a zigzag pattern on
the table (TA); and

a plurality of sucking mechanisms (H1 through HS5) provided at predetermined
center-to-center intervals (2p) in the conveying mechanism (PU), each of the sucking

15 mechanisms (H1 through H5) being for sucking one of the electronic components (P),

wherein the center-to-center intervals {p, 2p) of the sucking mechanisms (HI
through HS5) can be changed.
[0018}

The present invention provides a method for conveying singulated electronic

20 components, for conveying a plurality of electronic components (P) manufactured by
resin-molded chips, each mounted on one of a plurality of grid areas provided on a
substrate, to form a resin-molded substrate, and then singulating the resin-molded substrate
by cach area, including the steps oft

collectively sucking, after the resin-molded substrate is singulated, the plurality of

25  electronic components (P) arranged at all positions of the cells in a checkered pattern onto



The present invention also provides a variation of the aforenenti-oned
nmet hod for conveying singul ated el ectronic conponents, including a step of
relatively noving the stabilization nmenber (HA) and/or the table (TA)
according to cases, wherein: in the step of 20 noving, in a case where the
nunber of el ectronic conponents (P) in @ direction (X-direction) orthogonal
to a border |line between the first reception part (51) and the second
reception part (52) is even, the stabilization nmenber (HA) and/or the table
(TA) is noved, after the el ectronic conponents (P) are received in the
first receptP¥ar syEpee of gistebilizafion ragrpkee (H (X-direction) orthogonal to the
border |ine and noved al on.? a direction 25 (Y-direction) anr allel to the
border |ine by &ligung &e sebilipationasprembst &fAand adirstaecepiguaniri (30 Progied 86t r oni ¢
conmponents (P) were arranged in the direction (Y-direction) when they were
arranged attaldf (TAsspablanfsesivingibe plardlisy ofjelrgojic qmepsedsEht i nvention al so
provi des another variation of the aforementioned 5 nethod for conveying
si ngul at ed el ectselentivelycoigesinermt suctioncofuthenpluratity of efpstremic components
col l ectively sucking and conveying, by using a conveying nechanism (PU),
el ectronbc stabifizodenttse §tEYilization anenaletr i(HAd e otden ¢hag lelsaigonds eomipenents i(Bhat
(X-direction) in the checkered pattern, anong the plurality of electronic
conponent s goRlfionseecetespehding & zhgzalyr pdtd ehackarnd tphtdert aduhang( tha) plutakiyt of
electronic components (P} are received in the first reception part (S1);

aligning the stabilization member (HA) and a second reception part (S2) provided
adjacent to the first reception part (S1) on the table (TA); and

10 selectively releasing a suction of the pluratity of electronic components (P)
stabilized on the stabilization member (HA) in order that electronic components (P) at
positions corresponding to the other color of the checkered pattern are received in the
second reception part (82), so that all the electronic components (P) are arranged in a
zigzag pattern with a constant pitch in the first reception part (82} and the second reception

15  part (82).

[0019]

The present invention also provides a variation of the aforementioned method for
conveying singulated electronic components, including a step of relatively moving the
stabilization member (HA) and/or the table (TA) according to cases, wherein: in the step of

20 moving, in a case where the number of electronic components (P} in a direction
(X-direction) orthogonal to a border line between the first reception part (S1) and the
sccond reception part (S2) is even, the stabilization member (HA) and/or the table (TA) is
moved, after the electronic compoenents (P) are received in the first reception part (81), in a

direction (X-direction) orthogonal to the border line and moved along a direction

25 (Y-direction) parallel to the border line by a center-to-center interval (p) at which the



10changi ng predeterm ned center-to-center intervals (p, 2p) at which a
plurality of sucking nmechanisnms (HL through H5) are provided in the

conveyi ng nechani sm (PU), each of the sucking mechani sns (Hl through H5)
bei ng for sucking one of the electronic conponents (P). 15 EFFECTS OF THE

| NVENTI ON [ 0021] Wth the presentig nvention, a plurality of

singul ated el ectronic conponents (P) are collectively sucked and conveyed
by the stabilization menber (HA), and then arranged on a table (TA) in such

a manner that they are received in a zigzag pattern. This sjgnificantly 20
enhances t hdedPriccomresenist (Pe avfice giranged He thei digahon Sadissctiet)r ¥tcheb Ms6nent s
(P). [0022] Wth the present invention, a plurality of electronic
conponent s {Ppeeahalbeosiions ofiteseclly arranged in a zi gzag pattern, whether the
nunber of the electronic conponents (P) contained in one |line along a
direction ([RO%Irection) orthogonal to the border line 25 between the first
reception part (Si) and the second reception part (82) is even or odd. 11
[ 0023] W tThet presept énvsntion niserprpddes atnsher evarierion of dhatadrementionsdal s (p,
2p) of the plurality of sucking nmechanisns (H through H5) of the conveying
mechani s (#dthodfunchwedhpsiggihted Kimstrefio canpoavis, ingludilmethe ateps othere t he
center-to-center intervals (p) of a plurality of 5 singulated el ectronic
conponents (P) walsctivélhesekipg umdl celvegbg,oby aisicgnp eoevtymg( Recheaismb@lonveyed
by changing the center-to-center intervals (p) of the plurality of sucking
mechani snms dlédirohiorcotigbndnls) (P) BRitikedmSSHal IME| A g@ne HifectRAW-digestid) ik G@24)

Fig. 1(1) is a plain viewillustrating an initial state of electronic

conmponent s dheciRe:dgRruay fdoddytht PRirdinyeyleagniDpaipdheiss @) cedetlicddn b aigkdre fir st
enbodi nent transparently viewed from above, and Fig. 1(2) is a plain view
i I 1ustrati ngitamShaheabBi(TL); bl el ectroni c conponents are conveyed.
10 changing predetermined center-to-center intervals (p, 2p) at which a plurality of
sucking mechanisms (H1 through HS) are provided in the conveying mechanism (PU),

each of the sucking mechanisms (H1 through HS) being for sucking one of the electronic

components (P).

15 EFFECTS OF THE INVENTION
[0021]
With the present invention, a plurality of singulated electronic components (P) are
collectively sucked and conveyed by the stabilization member (HA), and then arranged on a
table (TA) in such a manner that they are received in a zigzag pattern. This significantly
20 enhances the efficiency of conveying the singulated electronic components (P).
[0022]
With the present invention, a plurality of electronic components (P) can be
efficiently arranged in a zigzag pattern, whether the number of the electronic components
(P) contained in onc line along a direction (X-direction) orthogonal to the border line

25  between the first reception part {S1) and the second reception part {S2) is even or odd.



15Fi gs. 20) through 2(3) are a schematic front view for explaining a
procedure of conveying a plurality of electronic conponents arranged in a
zigzag pattern froma table. Fig. 30) is a plain viewillustrating an
initial state of electronic conponents to be conveyed by the conveying
apparatus according to the second enbodinent transparently viewed from

above, and Figs. 3(2) and 3(3) are plain views each illustrating a problem
whi ch 20 occurs while the electronic conponents are conveyed. Fig.
4(1) is a plain viewillustrating an initial state of electronic conponents

to be convd(@3lby the conveyi ng apparatus according to the second

enbodi nent transparently viewed from above, and Figs. 4(2) and 4(3) are
plain views il | ¥t tht pregend irstentica, thisi dentertfoesertking @ eorRi dhrepipslity ol
conveyed. 25Fig. 5(1) is a schematic plain viewillustrating a state in

whi ch” a r eshckimpindednish (U bseughtHs) iof thetcabvdyingedechanism §R1dran bashangedy. 5(2)
is a schematic plain viewillustrating a state in which singul at ed

el ect roni ¢ THersinaeatks ihatie cheewhee e yederanicentervinteradd$ €s) aihe murpldgdd on
them both in a conventional technique. Figs. 6(1) through 6(3) are
a schenasi GidgiRRY eWcawhit esmporRhai(P) vagy,ah@e phed wetrofic Sowmpeneatpi(Rgeasibegul at ed
el ectroni c conponents froma stage and arranging themin a zigzag pattern
on two tabl@gveyed 13 ERAMAHTHE NRhtet-RCIRAleS] UstervEXRPANATIEN I OEIIMUMERAKBE[ 0025]
10 11 through f5,21 t hrough 25, , and 81 through 85 ... Electronic

Conponent . khech it Qudln 1 Hrough HSUCt i on Head (Sucki-ng Mechanism) HA ..
Stabilization Menber L Virtual Line
BRIEF DESCRIPTION OF THE DRAWINGS
10 {0024]

Fig. 1(1) is a plain view illustrating an initial state of electronic components to be
conveyed by the conveying apparatus according to the first embodiment transparently
viewed from zbove, and Fig. 1(2) is a plain view illustrating a state while the electronic
components are conveyed.

15 Figs. 2(1) through 2(3) are a schematic front view for explaining a procedure of
conveying a plurality of electronic components arranged in a zigzag patter from a table.

Fig. 3(1) is a plain view illustrating an initial state of electronic components to be
conveyed by the conveying apparatus according to the second embodiment transparently
viewed from above, and Figs. 3(2) and 3(3) are plain views each illustrating a problem which

20 occurs while the electronic components are conveyed.

Fig. 4(1) is a plain view illustrating an initial state of electronic components to be
conveyed by the conveying apparatus according to the second embodiment transparently
viewed from above, and Figs. 4(2) and 4(3) are plain views illustrating a state while the
electronic components are conveyed,

25 Fig. 5(1) is a schematic plain view illustrating a state in which a resin-molded



M Resi n-nol ded Substrate 15 P El ectroni c Conponent PU ... Conveying
Mechani sm Rl through R8 ... Row Si ... First Reception Part S2 ...
Second Reception Part 20 ST ... Stage TA ... Table VI through V5 ...
Stabilization/Stabilization-Rel ease Mechani sm (Stabilization Rel ease
Mechani sm 13 [ 0026] In an appar@@atus for conveyi ng singul ated

el ectroni c conponents, a first reception part (51) and a second reception
part (S2) are adjacently provided on a table (TA). The first reception part
(Si) is for receiving electronic conponents (P) |ocated at positions 5
cor r espondisibstets ivvibilizst on 2 sipen archBieidt)dse phereic sy HHemaasais vy of
el ectroni c conponents (P), and the second reception part (52) is for
recei ving evlddt siegvlatedcadenrorie worspqrmyts haealtest cerveydsintd Bistablet pdsngfidng t o
t he other color of the checkered pattern. In addition, a conveying
mechani sm (cRueni, dothrioe ceterentionel tecbhiqest i vel y sucki ng and conveyi ng

el ectroni c conponents (P) contained in one |line along one direction

(X-di rection) i Higshé(l)]hreghck(d) &d apswhereatic, fraptryiny fonexplhiningl 4 pypcesipre of

el ectroni c conponents (P) received in a zigzag pattern at equal

cent er - t 6- centeying sirigeiated | dec(rai} campdrierts thabl & stafend Frogiogiheyimgzigeaghani sm
(PU) has a plurality of sucking nmechanisns (H through H5) provided at

pr edet er m naderh bh evo/ablss, (iponvamidng &ehnigde. t he sucki ng mechani sns (HI

t hrough 1-15) sucks one of the electronic conponents (P) contained in one
| ine. The el ectronic conponents (P) 15 contained in one |line along one
direction (X-direction) are arranged at equal center-to-center intervals

(2p) . FI RSTENBORAMENTOFBAMERZOA first enbodi nent of the apparatus for
conveying el ectronic conponents according to the present invention will be

expl ai ned viydsjreference to Figs. | and 2. Fig.
10 11 through 15, 21 through 25, ---, and 81 through 85 ... Electronic Compenent

H1 through HS ... Suction Head (Sucking Mechanism)
HA ... Stabilization Member
L ... Virtual Line
M ... Resin-molded Substrate
15 P ... Electronic Component
PU ... Conveying Mechanism
R1 through R8 ... Row
S1 ... First Reception Part
S2 ... Second Reception Part
20 ST ... Stage
TA ... Table
V1 through V5 ... Stabilization/Stabilization-Release Mechanism (Stabilization Release

Mechanism)

25 BEST MODES FOR CARRYING OUT THE INVENTION



1(1) is a plain viewillustrating an initial state of electronic conponents
to be conveyed by the conveying apparatus according to the present

enbodi ment transparently viewed from above, and Fig. 1(2) is a plain view
illustrating a state while the electronic conponents are 25 conveyed. Figs.
20) through 2(3) are a schematic front 3 ew for explaining a procedure of
14 conveying a plurality of electronic conponents arranged in a zigzag
pattern froma table. This enbodinment is intended for the case where an odd
nunber of ehﬁﬁéronic conponents P are placed in one row (one line) on the
stage ST of . 5(1). [0028] 5As illustrated in Fig. 1(1), the apparatus
for conveying el ectronic ?onponents.accorgkn% to the presgnt enbodi nent has

a stabilizati on [rBNHRRAENA 9T SPYERIng SERLYET §edfpici SRTPEITas <t Hi5i TFPPARPE
plurality of electroni¢c conponents placed on the stage ST whi S
i I1ustrat eafﬁlharﬁ @.Secsﬁ CCERHAN (PRE (SPatyE 2 Ay ryt e@(og)a, *aPlﬁﬁqﬁiﬂﬁBrﬁ%tr t he
plurality of electronic Qog§?nents cut (sLnguIated? a% a dicer which uses a
rotary bl ad€csPEon PR 5d) 1B oW TSoRERE ikl companeaisgHY loswed 24 Rosigrs of 40
el ectroni c conponents are arranged. [0029] The stabilization nmenber
HA i s prévi@sgsoopdisg dn one paleney & Kbhackened daterpoaneonignthe lwray ehelegiranisct i ons
X, Y, and Z in the figure. The stabilization nmenber HA has a
st abi | i zat | @nrenens (P).2ad itersceer aegsptivrepia(® b i fpseci gng gosiyonfcgompgninisct i vel y
sucking and 15 stabilizing a plurality of electronic conponents P (i.e.
el ect roni ¢ @dpripetedrat positionshearegprndig @1the mtlgnghlop B the checkergd etternr Bugh 85)
on its lower surface, and selectively releasing their stabilization. This
st abi | i zat i @iditonabédniveang mechaekbedBE) mgrmadddsion trdlsctivglyt suding edsbeonpeyand ded
corresponding to each of the electronic conmponents P, and a deconpression
t ank connecdletrovic axomabneas, (P aaitaiodd inherehliresalangrme clirdidno(Xediecctbn)tinghesuct i on
tubes. 20 [0030] As illustrated in Fig. 1(2), the apparatus for conveying
el ectronbc <heckemadantian, among the plurality of electronic compornents (P) received in a zigzag

pattern at equal center-to-center intervals (2p) on the table (TA). The conveying

mechanism (PU) has a plurality of sucking mechanisms (H1 through H5) provided at

predetermined intervals (2p), and each of the sucking mechanisms (H1 through HS) sucks

ong of the electronic components (P) contained in one line. The electronic components (P)

15 contained in one line along one direction (X-direction) are arranged at equal

center-to-center intervals (2p).

FIRST EMBODIMENT
[0027]

20 A first embodiment of the apparatus for conveying electronic components
according to the present invention will be explained with reference to Figs. 1 and 2. Fig.
1(1) is a plain view illustrating an initial state of clectronic components to be conveyed by
the conveying apparatus according to the present embodiment transparently viewed from
above, and Fig. 1(2) is a plain view illustrating a state while the elecironic components are

25  conveyed. Figs. 2(1) through 2(3) are a schematic front view for explaining a procedure of



according to the present enbodi ment has one table TA which is capabl e of
being | ocated bel ow the stabilization nmenber HA, and which receives a
plurality of electronic conmponents fromthe stabilization nmenber HA. On the
table TA, two reception parts, the first reception 25 part S1 and the
second reception part 82, are adjacentl ¥4 provided without a space in
between 15 as indicated with dashed lines in Fig. 1(2). Each of the
reception parts SI and 52 has recesses (not shown) corresponding to the

lurality of electronic. conmponents to be received. Fig. 1(2) .illusirates a
e | n i eEre A B SN ot PRl 0 a et it from A BhESee
[ 0031] 5The recesses.are rovi‘ged in such 3 nanl%gr %s t o. have a cqnst ant
bitoh of 2p1iineBRedmem i iniended Torshe pse Sbeis an odd S of FlectoBicsAmDPREE | on

part 52, and to farma zigz attern (i.e, arranged at positions

cor r espondi ﬂgp@geddﬂgneggwégneg eg‘”bt%i%ﬁt?(@r%roofﬁé&-ﬁm') all over the first
reception part Si and the second reception part S2. Since the first
reception pE’QPFS}Si and the second reception part S2 are adjacently provided
wi t hout a space in_ _between, the Bitch 10 between any two el ectronic

conponent’s P t hats dlusiraieff e & 1(h, dire aprewiatusc os conteyBIgheledonic] pasepoBaEtsveen
the first reception part S 1 and the second reception gart S2 is also 2p.
Accor di ngl yaccprisg teibe preant erobodirpens hes swjabdlizetionoheratiee Hgl tor enlieetivebrsudiingct r oni ¢
conponents P are arranged in a zigzag pattern with a pitch of 2p, all over
the first radepetilzrng arplugity aafdeledmoniseeompdnentsc platddoon par stag2 ST18hiEID(B2]
Hereinafter, an operation of the apparatus for conveying el ectronic
conponent s dugotediimBigt H1} Be thy sageri] ie Fip A( 1 nunitiel oftke plesidityi dfetbcivnich
reference to Figs. 1 and 2. First, the stabilization nmenber HA collectively
suks a pl ur@mpoyentf cue{sagtlaed) ly cdogorhdehtised plagcidadedn fitdiger sevagencdSthendhi ch i s
illustrated in Fig. 5(1) and stabilize themon the | ower surface of the
10 are eight rows, a total of 40 electronic components are arranged.
[0029]
The stabilization member HA is provided in such a manner that it can move in each
of the directions X, Y, and Z in the figure. The stabilization member HA has a
stabilization/stabilization-release mechanism (not shown) for collectively sucking and
15 stabilizing a plurality of electronic components P (i.e. electronic components 11 through 15,
21 through 25, -+, and 81 through 85} on its lower surface, and selectively releasing their

stabilization. This stabilization/stabilization-release mechanism has suction tubes provided
corresponding to each of the electronic components P, and a decompression tank connected
via valves, each of which is connected to one of the suction tubes.

20 [0030]

As illustrated in Fig. 1(2), the apparatus for conveying clectronic components
according to the present embodiment has one table TA which is capable of being located
below the stabilization member HA, and which receives a plurality of electronic components
from the stabilization member HA. On the table TA, two reception parts, the first reception

25 part 51 and the second reception part 82, are adjacently provided without a space in between



20 stabilization menber HA. At this point, as illustrated in Fig. 10), the
el ectroni c conponents 11 through 15,21 through 25, , and 81 through 85
are sucked and stabilized with a pitch of p in both the X-direction and
Y-direction on the | ower surface of the stabilization menber HA. In detail,
five electronic conmponents 11 through 1 are aligned in one row, and in the
sanme manner, five electronic conponents 21 through 25,, and five electronic
25 conponents 81 through 85 are each aligned and sucked to be stabilized in

one row. 16@%90%%k? bet the,.s a%%!ization nggb Vi a
posi ti on alfSWEhefd vithdaghed lines i F@nﬁﬁ)a%“f‘c fhegRCepE R %?Laﬁ‘?@? ?%rm%%he
el ectroni c conmponents P and the recess rovi ded correspondi .t he
el ectronic @ﬁ%@@gwﬁ&tﬂ crRlyrality P@B%&OPHW*BB?*F“%FOEE‘“ETSC%YC?S%E-S‘,d)t he 5
stabilizatigon menber HA noves down. Then, _t he suctLoq_&f some of the
el ect roni c HBEtHE Rt P IGR PEYHTORICIcPmBRNep Bt Yerebepd i hifg 19°85seSe | eased so
that these el ectronic conponents P nay be arranged with a pitch of 2p in
the first rl@8Hdtion part Si. The el ectronic conponents arranged in the
first reception part Si after the release of suctjon are: electronic
conponenfs 11, Mheserscesses aregppovided in spoh a ygnney3s tghave grgngant pieh [’g%ﬂsﬂl]
Subsequently, the stabilization menber HA noves to a position above the
second r ecéptti bafipparecergon part § handithhieeorflaecepfiangarttReand|te EXmeHerag BHSBnent s
and the recesses which are provided corresponding to the electronic
conponent s (Pe.iarrangvd asmsitings weemondiomtopame colgroizraseckeied pettbm)el@vetthbinsi zat i on
menber HA noves down. In this novenent, the stabilization
reception part $1 and the second reception part S2. Since the first reception part S1 and the
second reception part 2 are adjacently provided without a space in between, the pitch
10 between any two electronic components P that are adjacent in one row across the border line
between the first reception part S1 and the second reception part S2 is also 2p. Accordingly,
the recesses for receiving each of the plurality of electronic components P are arranged in 2
zigzag pattern with a pitch of 2p, all over the first reception part S1 and the second reception
part 52,
15 [0032]
Hereinafter, an operation of the apparatus for conveying electronic components
according to the present embodiment will be described with reference to Figs. 1 and 2. First,
the stabilization member HA collectively suks a plurality of electronic components P placed
on the stage ST which is illustrated in Fig. 5(1) and stabilize them on the lower surface of the
20 stabilization member HA. At this point, as illustrated in Fig. 1(1), the electronic components

11 through 15, 21 through 25, -, and 81 through 85 are sucked and stabilized with a piich
of p in both the X-direction and Y-direction on the lower surface of the stabilization member
HA. In detail, five electronic components 11 through 15 are aligned in one row, and in the
same manner, five electronic components 21 through 25, -+, and five electronic

25 components 81 through 85 are each aligned and sucked to be stabilized in one row.



15 nmenber HA does not nove in the Y-direction. Then, the suction of sonme of
the el ectronic conponents P, which will be identified later, is released so
that these el ectronic conponents P may be arranged with a pitch of 2p in
the second reception part 82. The el ectronic conponents arranged in the
second reception part 82 after the rel e&se of suction are: electronic

conponents 12, 14, 21, 23, 25, , 72, 74, 81, 83, and 85. Wth the
process thus 20 far, as illustrated in Fig. 1(2), five electronic

conponent s nga_,,;e arranged in each of the rows RI, , and R8, and they are
arranged il igzag pattern with a pitch of 2p in both the X-direction and

Y-direction. [0 itch of t suction heads H through

changed by usin eé Q‘r‘?é%hi?'@@ﬁﬁ‘?e&l%p}gf‘ %%Véﬁbﬁwslnﬁ’éa}fﬂvf’@}?fg#ﬁ?‘ﬁ@

units in a conve %dap ar at us (for exanple, refer apanese Une(%(%m ned
Pat ent Appl¥icati ?’nt Bl T atfte o Sledsis- 6@’99‘(5’8’}&%[ b{ﬁe SRS FEpdce
conveyi ng nmechani sm PU noves down as illustrated in Fig The

i |1 ust r at ecPorpsprding to(thy elegtiopicarpppresis; Pcmc%ﬁﬁﬁﬁéf’ﬁ?@oppé%ﬁtl &fer?é’@n?dnq}?ne r ow
(one line of the row RI) and aligned along the X-direction, i.e. the

el ect ronfc sebiliFairanmsmbar HAgmoyes, dawn. Bhas, fle sugtien afciests ol thenBledipaici on

heads H through H5, respectively. Then, the conveying nmechani sm PU noves
up. 10 [003PJnponents P (S{ifpherilldnideytifiaddeten intolesricd gp teldhesn Flestranis CHRIRPE t hose
five electronic conponents P onto a tray or a table which is used in the
subsequent Hroyelys ardged eyitsat ipitgh tofiidp tpeheafiisbreceptiontpart 8F. BliegHectianites, t he
conveyi ng nechani sm PU conveys all 40 el ectronic conponents P (refer to
Fig. 1(2)) campemgtschrramget] retht diodt eecEphion pBrt [SO 088 the release of suction are: electronic
components 11, 13, 15,22, 24, -+, 71,73, 75, 82, and 84.
10 [0034]
Subsequently, the stabilization member HA moves to a position above the second
reception part S2 on the table TA. After the electronic components and the recesses which
are provided corresponding to the electronic components P in the second reception part 52
are aligned, the stabilization member HA moves down. In this movement, the stabilization
15 member HA does not move in the Y-direction. Then, the suction of some of the electronic
components P, which will be identified later, is released so that these electronic components
P may be arranged with a pitch of 2p in the second reception part S2. The electronic
components arranged in the second teception part S2 after the release of suction are:
electronic components 12, 14, 21, 23, 25, +++, 72, 74, 81, 83, and 85. With the process thus
20 far, as illustrated in Fig. 1(2), five clectronic componenis P are arranged in each of the rows
R1, -+, and RS, and they are arranged in a zigzag pattern with a pitch of 2p in both the
K-direction and Y-dircction.
[0035]
After that, as illustrated in Fig. 2(1), in the conveying mechanism PU having the

25 suction heads H1 through H5 with a pitch of p. the pitch is changed to 2p. In this process, the



As described thus far, with the present enbodi ment, first, a plurality of
singul ated el ectronic conponents P are collectively sucked and conveyed by
the stabilization nmenber HA, and arranged to be received in a zigzag
pattern on the table TA. Second, in the case where the nunber of electronic
conponents P contained in one row (one 17ine) is odd, the 20 electronic
conponents P arranged in a zigzag pattern are conveyed with half the nunber
of operations conpared to the nunber of operations in the conventional
techni que. Accordingly, the efficiengy of conveying singulated electronic
conponent s B°R ghthssudtiog quénﬁvgpﬁfsr@&%& a“gi%bf 88@@? own fechigie K
enbodi nent of the apparatus for conveying el ectroni c cgnponents accordi ng
to the presEatsingtheMirhaf fie pickhae SRl & $EePVRrRS aPRAFESHXe s agP % and 4.
Fig. 30 ) is aplainviewillustrating an injitial state of electronic
conponent s JprnpeE skl et fppli “‘@c?ghkbbwlﬁ’@N&ﬁﬁﬁfﬁ%?}Qﬁ)accor ding to the
present enbodi nent transparently viewed from above, and Figs. 3(2) and 3(3)
are plain MP@&d each illustrating a probl em which occurs while the

el ectronic conponents are conveyed. Fig. 4(1) is a plain viewillustrating
an initial stat&est %I%WMEMCWm®G&®WSdbﬁW@%m%& APhelkssrdseyi ng
apparatus according to the present enbodi nent transparently viewed from
above, and iftisgysted (B}, 267 ckthd ¢18)tronicaropiparients\F congingdinidnk ot foae lingefdherodt e
while the el ectronic conmponents are conveyed. This enbodi nent is intended
for the caskl)shdalgnehalenthe Kuditvetionpf.e. tivecl@trowt companente hpdaetft, $2,Rndié pl aced
in one row (one line) on the stage ST of Fig. 50). [0040] As illustrated in
Fig. 30), tdae sadkabityi that suvotiormbedier HHAhwogH 615, iresplegtiveliyc Khemnihe 1medyatygi | | zes
32 arranged el ectroni c conponents P; four per rowin eight rows. At this
point, if thehsamerOperadipon as has been described with reference to Fig. 1
is performed in order to arrange the electronic conponents P in a zigzag
patterniw thosr pi tch of 2p on one table TA, the follow ng two problens
occur. [0041] 20The first problemis that if the electronic conponents 11,
13, 12, 14, 31, sdeqigily,3the comdbRgahlangRsh PV tdavdydWhold five3electranfc Fi g.
3(2) with a pitch o? 2p, two el ectronic conponents P overlap at the

posi tions iBAhERh&D Mo a ¥ay bPatdbR KRB iRded Rithe subsednefit REREPIBS. reftbtidghe
position indicated by "X" 1n the row R2, the el ectronic conponent 24 and
the this operation a total of eight times, the conveying mechanism PU conveys ali 40 electronic
components P {refer to Fig, 1(2)) arranged on the table TA.
15 [0038]
As described thus far, with the present embodiment, first, a plurality of singulated
electronic components P are collectively sucked and conveyed by the stabilization member
HA, and arranged to be received in a zigzag pattern on the table TA. Second, in the case
where the number of electronic components P contained in one row (one ling) is odd, the
20 electronic components P arranged in a zigzag pattern are conveyed with half the number of
operations compared to the number of operations in the conventional technique. Accordingly,

the efficiency of conveying singulated electronic components P can be significantly

increased.

25 SECOND EMBODIMENT



el ectroni c conponent 21 overlap each other. The second problemis that if
the el ectronic 25 conponents 22, 24, 21, 23, are arranged mthe rows R2,
with a pitch of 2p in 19 order to avoid the first problem the electronic
conponents P are not placed at the positions where a dashed square is drawn
in the rows R, R3, . [0042] An operdtion of the conveying apparatus to
sol ve these problens will be described 5 with reference to Fig. 4. First,
the stabilization menber HA collectively sucks a plurality of electronic

conponent s @bﬁﬂaced on the stage (see the stage ST illustrated in Fig. 50))
to stabiliz emonto the | ower surface of the stabilization nmenber HA. At

this point, as iJlustrated,in Fig.. 40), the electronic conponents 11
Lhr ough 14, 21t Ht GHGHS DO 61 0 ABHFS Ao e ok AT SORBP T Sed on

the | ower surface o% t he siabLIizqgion Fenget HA 10 with a pitch of p in
the X-di r ecCPORMERIYPEIPEETTHAT VI Dtresplanes it rrigrerie b e 2401 8rFifeltber  HA
noves to a,Fosition abhove the first reception part S 1 on the table TA
After the dF8N4DXiew Lemies el spg of glectuicermponegivip Ragnveed B #8ndi ng
to the electronic conponents P on the table TA are aligned, the
st abi | i zat i GAVOYREFRPASEES 4900THE &xthe terent vrbediment&ragpenentbrvieedsiinm akwives he
el ectronic conponents P (which will be identified |ater) is released so
that these 8fi&&ssr ¥ endciphwsn eleinsvipvireash Bdustptingrigereblamtvhich gsicers whe tiep i n
the first reception part S1 . As illustrated in Fig. 4(2), the electronic
electronic components are conveyed. Fig. 4(1) is a plain view 1Hustrating an initial state of
electronic components to be conveyed by the conveying apparatus according to the present
embodiment transparently viewed from above, and Figs. 4(2) and 4(3) are plain views
10 illustrating a state while the electronic components are conveyed., This embodiment is
intended for the case where an even number of the electronic components P are placed in one
row (one line) on the stage ST of Fig. 5(1).
[0040]
As illustrated in Fig. 3(1), the stabilization member HA collectively sucks and
15 stabilizes 32 arranged electronic components P; four per row in eight rows. At this point, if
the same operation as has been described with reference to Fig, 1 is performed in order to
arrange the electronic components P in a zigzag pattern with a pitch of 2p on one table TA,
the following two problems oceur.
[00417
20 The first problem is that if the electronic components 11, 13, 12, 14, 31, 33, 32,

34, -+ arc arranged in the rows R1, R3, - - of Fig. 3(2) with a pitch of 2p, two electronic
components P overlap at the positions indicated by “X in the rows R2, R4, -+, For

example, at the position indicated by *“X™ in the row R2, the electronic component 24 and the
electronic component 21 overlap each other. The second problem is that if the electronic

25 components 22, 24, 21, 23, -+ are arranged in the rows R2, +++ with a pitch of 2p in



conponents arranged in the first reception part Si after the rel ease of
suction are: electronic conponents 11, 13, 22, 24, , 71, 73, 82, and 84.
At this point, the electronic conponents 20 12, 14, 21, 23, , 12, 74,
81, and 83 remain stabilized on the stabilization nenber HA (see Fig.
4(1)). These el ectronic conmponents are 1%hdicated by numeral s which are not
surrounded by a square in Fig. 4(2) for convenience of explanation. [0044]

Subsequently, fromthe state illustrated in Fig. 4(2), the stabilization
menber HA t | 0.t Y-directiaon cifi I e el.ectronic
conmponent's x4 5vdlh bR o Shade e a b RE bh openf Bke A ey a MBI, 00

HA nove in such a? ner as, to b Iocaﬁ :?ngm/(or above) the originally
cor r espondi B F B Sg%nﬁﬁgeﬁﬁﬁwqqﬁ s Fg$: the el ectronic conponents 12
and 14 nove to the positions corresponding to the row R2. This novenent is
5 performed®%#4h a novi ng nechani sm such as a notor. Either one of the
stabilization nenber HA or the table TA may nove in the Y-direction, or
both may nove i rAn prerajiodiof BwtdooveyingGQrBituNexsolvetthese prodisinsiwilte dascribetber  HA
noves to a position above the second reception 10 part S2 on the table TA.
After thé ewdltefeerice tcbigpbiant theRtahilidationenangeeHdemliptioely deds e phardigpondi ng
to the electronic conponents P on the table TA are aligned, the
st abi | i zat i @evtronic components P placed on the stage (see the stage ST illustrated in Fig. 5(1)) to
stabilize them onto the lower surface of the stabilization member HA. At this point, as
illustrated in Fig. 4(1), the electronic components 11 through 14, 21 through 24, «-*, and 81

through 84 are sucked and stabilized on the lower surface of the stabilization member HA
10 with a pitch of p in the X-direction and Y-direction.
[0043]
Next, the stabilization member HA moves to a position above the first reception part
S§1 on the table TA. After the electronic corponents P and the recesses provided
corresponding to the electronic components P on the table TA are aligned, the stabilization
15  member HA moves down. Then, the suction of some of the electronic cornponents P (which
will be identified later} is released so that these electronic components P may be arranged
with a pitch of 2p in the first reception part S1. As illustrated in Fig, 4(2), the electronic
components arranged in the first reception part S1 after the release of suction are: electronic

components 11, 13,22, 24, --+, 71, 73, 82, and 84. At this point, the electronic components
20 12, 14, 21, 23, -+, 72, 74, 81, and 83 remain stabilized on the stabilization member HA

(see Fig. 4(1)). These electronic components are indicated by numerals which are not
surrounded by a square int Fig. 4(2) for convenience of explanation.
[0044]

Subsequently, from the state illustrated in Fig. 4(2), the stabilization member HA

25 (see Fig. 4(1)) and the table TA rclatively move in the Y-direction by the distance equal to



menber HA noves down. Then, the suction of sone of the electronic
conponents P (which will be identified later) is released so that these

el ectroni c conponents P may be arranged with a pitch of 2p in the second
reception part S2. The el ectronic conponents arranged in the 15 second
reception part 52 after the release of Huction are: electronic conponents
12, 14, 21, 23, , 72, 74, 81, and 83. Accordingly, the electronic
conponents 12 and 14 for exanple nove as shown by the dashed arrows in Fig.
4(2) to be received in the second reception part 52. Wth _these operations,
the el ect r ofif EteloRpdHisnt SupstigheSaerifigtiivy ﬂ‘éreﬁ%ﬁ@%‘& cgrepeneplyder Kb ed” i"ﬁ“"ﬁ‘i g.

4(3). Hence, the resultant arrangenent of the electronic conponents P is as
foll ows: twemad stabilizeion the stabilizRion mentbei KA Mevaimdeehn® stannasas fonlest logdteswn) |
and four in each of the remaining rows R2, R3, . For the entire table
TA, they ariElew (@nbed) ihe aigivelly owsespandiag 20y bagnp advw.dn Iigid(d), the plettadnicof 2p.
[0046] After that, in the same manner as has been described with eference
to Fig. 2, ¢ohpondis I3padild roat toythe fmgitibhecotospoadingp thewkdiil. ShisPAdvEmet is-i g.
2(2)), (two or four) electronic conponents P contained in one row (one
line) aré cenfsryedwiikra feingpeddidian sudyad epeastdd Ejthtthbse op dreadtabilivatort ot al
of nine tinmes, all 32 electronic conponents P placed on the table TA are
conveyed. member HA or the table TA may move in the Y-direction, or, both may move in the
Y-direction.
[0045)
Next, the stabilization member HA moves to a position above the second reception
10 part S2 on the table TA. After the electronic components P and the recesses provided
corresponding to the electronic components P on the table TA are aligned, the stabilization
member HA moves down. Then, the suction of some of the electronic components P (which
will be identified later) is released so that these electronic components P may be arranged
with a pitch of 2p in the second reception part $2. The electronic components arranged in the
15 second reception part S2 after the release of suction are: electronic components 12, 14, 21,

23, +++, 72,74, 81, and 83. Accordingly, the electronic components 12 and 14 for example

move as shown by the dashed arrows in Fig. 4(2) to be received in the second reception part

S2. With these operations, the electronic components P are finally arranged as illustrated in

Fig. 4(3). Hence, the resultant arrangement of the electronic components P is as follows: two
20  in the top row R1, two in the undermost row (not shown), and four in each of the remaining

rows R2, R3, -+ -. For the entire table TA, they are arranged in nine rows in a zigzag pattern

with a pitch of 2p.

[0046]

After that, in the same manner as has been described with reference to Fig. 2, the

oo
W

electronic components P arranged in a zigrzag pattern on the table TA are conveyed.



5 [0047] As described thus far, with the present enbodinent, first, a
plurality of singulated el ectronic conponents P are collectively sucked and
conveyed by the stabilization menber HA and arranged to be received in a
zigzag pattern on the table TA as in the first enbodi nent. Second, in the
case where an even nunber of the el ectrdhnic conponents P 10 contained in
one row (one line), the electronic conponents P arranged in a zigzag
pattern are conveyed with approximately half the nunber of operations
conpared to er, of operations.in

th canv {onal techpigue. .
Accordi ngl ySPEREAET B Cheses egnE cbRamyh L fef ke et cf SRPL ifBisnent s p
can be significantly increased. [004 5In the explanatian each
oo mant . ORGSR AD RO BTe 1S RO PR TR §r B SIS RReyed
plurality of. electronic conponents fromthe stage ST jll.ustrated_in Fig.
5(1). This ’Ihgs CRYEIHOBH qusgqilr% cifonipP O %n‘%?lr placedips t%%‘ﬁ%%?fﬁ tsel f
may be inverted and noved to a position above the first reception part Si
and the sec%ﬁ&ﬁﬁéception part 82. [0049] 20To make the pitch of the suction
heads H through H5 changeabl e, plural kinds of conveyi ng nmechani sns PU

each haviengl®## 7l urality of suction heads with a different pitch may be
prepared so that an appropriate conveying nmechani sm PU may be sel ected and
used i n accor darfesedeagribiad e Gyl wéth tesf preseat enbadiment st s phudlEneE singigted makes
the pitch of the plural suction heads changeable. 25 [0050] 22 The
pitch of t hdegyouicgbinpgnents Paare aelleptiwl shekkdomd ichievegerblt thasiebilization merdepi t ch
of the plurality of singulated el ectronic conponents, was set to be p in
bot h the X-Hdiradt iromgehtb Ve dieqebetiiom ziEmsspitrmot thhdabbn (M eomf ithgufimt | on.
Even in the case where the pitches of a plurality of electronic conponents
are diff er esstbodimenheSedondi ineteicose winde ¥a gveremtniten of theeecléeipnie Lemporenigeht i on
can be applied. [00511 In the process of cutting (singulating) the

r esi n- mdlbd ecbnmines i @iceowfona liael the rpcm@ohanipprenfh arempediniaciezes pstem arot ary
bl ade was used. This is not the only configuration. A cutting nmechanism
usi ng | aserconighl withadppfoxjr@dtely Walfe@he aithbdd aiff hpsratons Giordhided novitikenusster b used.
10 I'n addition, the resin-nolded substrate Mnmay be cut (half-cut) along
virtual |inggratiodsoirf QhéNghepies! wBaaiqat! ekcdriliaflypnheefiidnay dfocapeymy be

applied to the resin-nolded substrate Mto separate it into each electronic
conmponent . singulated electronic components P can be significantly increased.
[0048]

15 In the explanation of each embodiment, the stabilization member HA collectively
sucked and conveyed a plurality of electronic components from the stage ST illustrated in
Fig, 5(1). This is not the only configuration. Alternately, the stage ST itself may be inverted
and moved 1o a position above the first reception part S1 and the second reception part S2.
[0049]

20 To make the pitch of the suction heads H1 through HS changeable, plural kinds of
conveying mechanisms PU each having a plurality of suction heads with a different pitch
may be prepared so that an appropriate conveying mechanism PU may be selected and used
in accordance with the pitch of the electronic components. This makes the pitch of the plural

suction heads changeable.

25 [0050]



[ 0052] The virtual lines L which correspond to cutting |ines were straight

| ines and the 15 pl anar shape of the singulated el ectronic conponents P was
a square. This is not the only configuration. The planar shape of the

si ngul ated el ectroni c conponents P may be rectangular. Furthernore, the

virtual lines L which correspond to cut3ing |ines may include a curve or
pol ygonal |ine, For exanple, in manufacturing electronic conponents whose
outer border includes a curve or polygonal line (e.g. a kind of nmenory

That the pr esent T AUBHDI Bis SaARs Tt PRARED S80S Eds oty sl ef Psca °

Sl oot oa. adtBRAY 5 “EBIREL SERTory HrERBI A Sidp by B Aoy B HE-CEORE of 1 he
el oot roni ¢ FaEORENTES B oMLy PGSR YA B AR MM S dhonent s
01 1 ar cas BV oPGHOR: CapRTaRae G i s SesD: Hbd Sibeivatt, 5 and

t hen singul ating the resin-npl ded substrate by each area, conprising:
a stabi | Pz eSS PSR cap AYaaRdeh | ower surface onto which the plurality of
el ectroni c conponents arranged at all positions of cells in a checkered
pattern ard®®dlbe collectively sucked after the resin-nolded substrate is
si ngul at ed, a stabilization rel ease nechani smfor selectively
rel easi ng a suctli ¢he pfocesheofptutting] (singuleting f the resit-meidpd selstrple dntas custingbi | i zed
on the stabilization menber to unfix the plurality of electronic
conponent s;megheridyt Eicgpyditheusef a tatdrn flaflowat wdd. Jéisannatiee ai pdrinfiguratidno A
menber ;

cutting mechanism using laser light, water jet, wire saw, band saw, or otherwise can be used.

10 In addition, the resin-molded substrate M may be cut (half-cut) along virtual lines L to form
grooves, and after that an external force may be applied to the resin-molded substrate M to
separate it into each electronic component.

[0052]
The virtual lines L which correspond to cutting lines were straight lines and the

15 planar shape of the singulated electronic components P was a square. This is not the only
configuration. The planar shape of the singulated electronic components P may be
rectangular. Furthermore, the virtual lines L which cotrespond to cutting lines may include a
curve or polygonal line, For example, in manufacturing electronic components whose outer
border inctudes a curve or polygonal line (e.g. a kind of memory card), the present invention

20 can be applied.

[0053]
It should be noted that the present invention is not limited to each
previously-described embodiment, and can be at will and appropriately combined, changed

or selected according to necessity without any departure from the scope of the present

25 invention.



a first reception part provided on the table; a second reception
part provided adjacent to the first reception part without a space 15 in
between the first and second reception Jfarts on the tabl e, wherein
the stabilization rel ease nmechani smrel eases, when the stabilization nenber
is |located above the first reception part, a suction of electronic
conponents at positions corresponding to one color of a checkered pattern
anong the plurality of electronic corglok$s sucked onto the stabilization
menber, and rel eases, after the 20 stabilization nenber noves froma

posi tion abovelt he fnrapparhi@as &ptchoveyidal dingubatéd eGidniOfbraeieaist foe copeoing
reception part, a suction of other plurality of electronic conponents

sucked onf Q1iARySAlEdHoARL LA ARAR ShanutotlB@byablinii@d&l 86ibs, QALK nfRiR@NeNt s
are arranged in"a zigzag pattern with a constant pitch all over the first

reception e | , Ving ' or

ol ati vel 9 it o RE ok PEERT ek G Rl U bensPOlo AR BRI UL | |
a case where.a nunber. of electronic conpopnents in a direction orthogonal to
2 borddr M EChSRgREHRE e FrsH-Goldd BB PP A CPRRISEEond r ecepti on
part is odd, the noving nmechani sm noves the stabilization nenber and/or the
table in a diraétabdizatinn megbeihaving & lewvep sprdce onfmwhigh tlag plpralityeocieditenice
conponents are 5 received in the first reception part, and in a case where
t'he nunbecomporehtscirranpét atcahpesitentssoficella irda chetkiemd pattetnoagetabe tcolledtivelyor der
line is even, the noving nmechani sm noves, after the electronic conponents

are recei yetled BitéMiBe fekihsholded akirAd iPdidulatédie st abilization nmenber and/ or
the table in a direction orthogonal to the border line and along a

di rection paral kghifidN@1AN S8EnaniAe fdkeReGRI ?Jléf{%sgfg PR SOt Mﬁﬁeﬁt

whi ch the el ectronic conponents were arranged 1n t ection en t
wer e rapnged .at .al | osi{i s.of, the cells, . 2...Th arat for
conveyPng" SF RYLTAT SmBRIRets, ST e Oiferie Uigaion mmBS; tg ity e FIcbaltty of
conprising. 15a conveying nmechanismfor collectively sucking and conveyi ng
el ect r oni CCLBMPOFERRYCESNt ai ned in one line al ong one direction in the
checkered pattern, anong the plurality of electronic conponents received in
a zi gzag patt e trbécaphlde pabeiag lenated below thegtabilinatiph memdker;sucki ng mechani sns
provi ded at predeterm ned center-to-center intervals in the conveying
mechani sm eachfioft rédepti@uedci pgvided banhstblebei ng for sucking 20 one of the
el ectroni ¢ conponents,
a second reception part provided adjacent to the first reception part without a space
15 in between the first and second reception parts on the table ,
wherein the stabilization release mechanism releases, when the stabilization
member is located above the first reception part, a suction of electronic components at
positions corresponding to one color of a checkered pattern among the plurality of
electronic components sucked onto the stabilization member, and releases, after the
20 stabilization member moves from a position above the first reception part to a position
above the second reception part, a suction of other plurality of electronic components
sucked onto the stabilization member, so that all the electronic components are arranged in

a zigzag pattern with a constant pitch all over the first reception part and the second

reception part; and

]
N

a moving mechanism for relatively moving the stabilization member and/or the table,



wherein the center-to-center intervals of the sucking nmechani sns can be
changed. 3. A nethod for conveying sngul ated el ectronic
conponents, for conveying a plurality of4el ectronic conponents manufactured
by resin-nol ded chips, each nounted on 25 one O a plurality of grid areas
provi ded on a substrate, to forma resin-nolded substrate, 25 and then
singul ating the resin-nolded substrate by each area, conprising steps of:
col lectively stéwray,nad tegse tiiere a@shwmhel dédleptiosicor aerepenentsi g diteetiont he
plurality of electronic conmponents arranged at all positions of cells in a
checker ed patt erthogmizbtoa bavdarlingbefvaza thé fist sdcafnidn pmat dndnheencbed recBatidngni ng
the stabilization nmenber and a first reception part provided in a table

capabl e of recehiiingdd, fiee Mbyingmdchaém ehaed IHRMNLbilEANNORRMLS: arkPdrahé tabR) Y
rel easing a suction of the plurality of electronic conponents stabilized

on the stabilizati i &0 Qﬁﬁo%&xaﬂcﬁ%e E{i‘l@ r ﬁh@%?épmgcelﬁam?@%%oﬁént% are
positions corresponding to one color of a checkered pattern anbng the
pluraligy of electronic, c onents are 10 received in_the first. rneception
barte 3 Y O 2 rlelgh Sa B BB PR AR R i es® S b R G
provi ded adjacent to the first reception part w thout a space in between
the first and SERBMFedbpt flissrtignr erhaganglpt thep berdes dingds | veny e MOy#ieg a
suction of the plurality of el ectronic conponents stabilized 15 on the
stabi |l ization mesbayvsm nmoyeherafiehahe efledtongnicompongidnane gecrivedosi ttherferst
corresponding to a different color of the checkered pattern are received in

the second receqeption pat, the stabilifmion ahdmidiandbeticrtsiie i € dipmioanithogsal to
arranged in a zigzag pattern with a constant pitch all over the first

reception part tnhrddi9ind 260 Ahnk ACRRLLON pRaNd] ito Mbdr&dralne Wl & caiRtltBZchtbe
stabilization nenber and/or the table according to cases, 20 wherein in the

step ofy MOVi NGyl 12, C@sih ‘fﬁkeélgct?cfrﬂé”é?%@?r?éntseh%ﬁe‘e Elﬁ’%]lrggg‘%f?rﬁ?é’ﬁﬁ@&r%ni Whéh

di rection orthogonal to a border 11 ne ween 't receptron par

the second they were arranged at all positions of the cells.

2. The apparatus for conveying singulated electronic components according to
claim 1, comprising:

15 a conveying mechanism for collectively sucking and conveying electronic
components contained in one line along one direction in the checkered pattern, among the
plurality of electronic components received in a zigzag pattern on the table; and

a plurality of sucking mechanisms provided at predetermined center-to-center
intervals in the conveying mechanism, each of the sucking mechanisms being for sucking

20 one of the electronic components,

wherein the center-to-center intervals of the sucking mechanisms can be changed.

3. A method for conveying singulated electronic components, for conveying a
plurality of efectronic components manufactured by resin-molded chips, each mounted on

25 one of a plurality of grid arcas provided on a substrate, to form a resin-moltded substrate,



reception part is even, the stabilization nenber and/or the table is noved,
after the el ectronic conponents are received in the first reception part,
in a direction orthogonal to the border24ine and noved along a direction
parallel to the border line by a center-to-center interval at which the

el ectroni c conponents were arranged in the direction when they were 26
arranged at all positions of the cells. 4.The nmethod for conveying

si ngul at ednéthes simgniating tepesientddaicubstdita y tachcdred, noBprisiogpepsofnig st eps of :
Scol I ectively sucking and conveying, by using a conveying mechani sm

el ectroni c conpsienvely cadkind, Redr tHe 1@5ia-rhdloel altefgte 99 GindhiaRE] fHRMplimalityher
checkered pattern, anong the plurality of electronic conponents received in

a zigzag pREA&ED O 5&%5%@%&5% %h% C}ﬁ)smonf %Pgi?gllﬁlg REGLRIGIMEREShto a lower

center-to-center Il’l erval s a phur Ity O sucki'ng nmechani sns are

provi ded t ani sm each of the sucking nechanisns 10
bei ng forg]’g‘lﬁacc %ﬁég{éﬁﬁég?&}%gmg fect roni c conponents.

5 aligning the stabilization member and a first reception part provided in a table
capable of receiving the plurality of electronic components;
selectively releasing a suction of the plurality of electronic components stabilized
on the stabilization member in order that electronic components at positions corresponding
to one color of a checkered pattern among the plurality of electronic components are
10 received in the first reception part;
aligning the stabilization member and a second reception part provided adjacent to
the first reception part without a space in between the first and second reception parts on
the table;
selectively releasing a suction of the plurality of electronic components stabilized
15 on the stabilization member in order that electronic components at positions corresponding
to a different color of the checkered pattern are received in the second reception part, so
that all the electronic components are arranged in a zigzag pattern with a constant pitch all
over the first reception part and the second reception part; and
relatively moving the stabilization member and/or the table according to cases,
20  wherein in the step of moving, in a case where a number of electronic components in a
direction orthogonal to a border line between the first reception part and the second
reception part is even, the stabilization member and/or the table is moved, after the
electronic components are received in the first reception part, in a direction orthogonal to the

border line and moved along a direction paratlel to the border line by a center-to-center

[
wn

mterval at which the electronic components were amanged in the direction when they were



10

26

arranged at all positions of the cells.

4. The method for conveying singulated electronic components according to
claim 3, comprising steps of:

collectively sucking and conveying, by using a conveying mechanism, electronic
components contained in one line along one direction in the checkered pattern, among the
plurality of electronic components received in a zigzag pattern on the table; and

changing predetermined center-to-center intervals, at which a plurality of sucking
mechanisms are provided in the conveying mechanism, each of the sucking mechanisms

being for sucking one of the electronic components.



