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1 DESCRI PTI ON APPARATUS AND METHOD FOR CONVEYI NG

SI NGULATED ELECTRONI C  COVPONENT 5 TECHNI CAL FI ELD

[0001] The present inventionlrelates to an apparatus

and nmet hod for conveying a singulated electronic

conmponent. In particular, the present invention

relates to a conveying _10 techni.que used for

manuf acturing a pluralipﬁsgﬁﬂgr roni c conmponents by

resi n-nol di ng sem conductor chips or other elenents,

each nounted on one of a plurality of grid areas

provi ded on a substrate, to forma resin-nol ded
APBARSITTN eANDNGAENHODS iFQR| GONVEYING $RSGULARERe ELECTRONIC

substrate by each area. 15 BACKGROUND ART [0002] The
coveidQenaf singulating a resin-nolded substrate, which

I's one of the conventional and established nethods

for effectively manufacturing a plurality of

el ectronic conponents, is explained with reference to

Fi g. ' 5(1) illustrates a state in which a
TE?E@Uﬁgﬁdﬁﬁgé)zo substrate is stabilized on the stage
ST, and Fig. 5(2) illustrates a state in which
[0081hgul ated el ectroni c components have been conveyed
to and arranged on the two tables Tl and T2, each
i | | Tsd rpaesedt asveation hehatsi €0 pAnaiapparatesy. anBy grejhodi gerr eonveying a
contained in the present application is schematically

sinbilhied bleatr&dc Wbinpoddht AR PRI A tBe PPIsStiifventibn relates to a conveying
exaggeration in order to make it clearly understood.

| ERRIMp P hRSMiry WrtidcabiicMohpohtids Bydresin-moldi
md@ﬁ %%?%%ébgg#@gggglo# abprgh?gg-cfrcuftogggrd, yesirmoliing
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.

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

[0003]
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a lead frame, or other conponents, and a nolding resin
formed on one side of the substrate (both not shown).
As illustrated in Fig. 5(1),2the resin-nol ded
substrate Mhas a plurality of areas provided on the
substrate, and these areas correspond to a plurality
of electronic 5 conpaonents P (refer to th | ectronic.
Sonpremmeldedisypsiater Vet den epf bpirati cppposyehofF e iycuit board,
the areas corresponding to the plurality of
a lced émmepmi ehaarpposetts and @ meldingaesia fasyed greang|sileof the substrate
t hrough 15, 21 through 25, , and 81 through 85 for
(bofhQidY €iivar)C A s Afusextpll anRig. 6(1), the rdsirgmoldod 2)hstrateeM has a plurality of
plurality of electronic conmponents P are indicated by

areRUIBLALE ohlthehhuButle, 1 fidse hldhdWBRcsgORd to - dﬁlﬁfhli%il- of electronic

through 85. On each area of the resin-nolded substrate
a.l LR- L4 0 : : :
confignPt ke e e R tRPD BABILY 745 585) B Fig S, the
Sectioned, by virtual. lipes L,.the areas are .ar ed
e pogregraingu ot AU oaeE SRR SRR el B Htamerats 11
(center-to-center interval) in the X-direction and . ,
throvighi15e21 itonughl 26, Fi ‘g, asl 81 Haough $n&r conwgpicnes ob axhanatien In Fig,
is a square, and the constant pitch in the X-direction

5(2%% gl\ﬁiﬁiﬁ 8€ LicOPorliS cofipirfeAlk §dakRYindiBated Bp nhiRRRA 11 trdilpl 15, 21

rocess of manufacturing el ectronic conponents, the

r esi f1- nol ded bstra is_stabilj t
thr%‘ﬂﬁ smean ?nq)%lf s@ﬁ%ghggy adth 5%?%0 A oorfztgl ﬁggnhm%%d%gtﬁ%}e M. a
then cut (fully cut off) along the virtual lines L,
chipvlitch camglbmant (mut sbowe) suehcsi nsesugeridugton chipt erathes| didieis mounted.
Accordingly, a plurality of singulated electronic .
SectiOARDBE Mrfual ligdser, the atdae atd acdngedic a2Pidcmmponimnicsomance with a
Fig. 5(2)) are manufactured. The singul ated el ectronic
QP Entef-B-ctRAGREral) id 8¢ Xddibakibe hAd ondirbtiost BOBig. 5, the
Cm%ﬁ mﬁ@%ﬂfig iII%stratedapﬁ Fig. 5(1). These electronic
conponentss_ ay e il ] | LORitdr S 0k _directi d
pleG B r s et &y SRR ol 8 HSabefieg] S REKdireeton an
ray or .a.tab]e (both not shown) used in the
'Y*§ﬁﬁé@ﬁﬁéﬁﬁc%? Beds (for exanple, refer to Patent
Docunent 1). 25 [0005] 3 1In recent years, demands for
[000RE price reduction and downsizing of electronic
devi ces
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
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).

[0005]
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have been decreasing the size of electronic
conponents. This trend has brought about the

foll owi ng problenms. First, the interval s between
suction heads provided on the tip of suction jig have
been decreasing, nmaking it difficult to manufacture a

suction jig. Second,. in a.tray 5 for_stori.n . )
o1 dooresn et aoeniter nirice Slition $bd 3o Feifilg of clectronic devices
subsequent process, formng an inclined portion

havarbgerngeCtrﬂtﬂélnigrth@ pizp of tesetrprie commoninis Thicked has Riapghy about the
each el ectronic conponent is stored has been becom n? )

folleWvinsipeablems. Rist) tlaniniemells betateqoyuciiomhéads prayideden thetip of suction
gui ding an el ectroni c conponent around the inner

jig PAlREh BeédsHiR, Makinglie@iEBcult tbheamfachire blsectonaiig Second, in a tray
significant when the plane size of an electronic

for %&ggg e rohi8 ceﬂlﬁ%gfgﬁftse atd'@Rable uddd ML RuBsedhd® prd R0 @ rming an

vent | onal od enployed to cope wth these

. _pragble ISt onvey a | ural it f r O .

inofisoesting v G PSR Pofr 8 8sEse b PHE epsh glocronic
nmethod is explained with reference ta Figs. 5.and 6. .

conpgogent g stpyed; s g %e@)mlas Sitfiouls [icRananeliRA poficfs pEovided for
for explaining a process in which a plurality of

guiding gl aleetionsd eomponint arowrpsb Hen innen hettomopardign (Pif # ggess. These
the stage ST and arranged in a zigzag pattern on each

proBlems ee §ipsifitalheen THe plandsidRof #r0€l6dttontcAcangrgientgs aot more than 3
plurality of electronic conponents in a zigzag

mnPel 4 §gL" neans arranging 20 a plurality of electronic
conmponents in such a way that in relation to a given

ng% ctronic conponent, other electronic conponents are
pr-aced not on the left, right, top and bottom but in

di agonal positions.. In other words,.."arrangi a.

pl ufafquvgitgnal I“?@quo ﬁ‘?@fg’é’ EhPD FORE Vi, tpse ﬂg%@%ﬁs s to convey a

pattern" means arrang ng, a plurality of,electroan, :
plurditsp oh elecsonie compoaly ¥idopRangs JheadPohdiep Pteghel his method is

color of a checkered pattern. A "checkered pattern” _
exph@amiswith paferencantoi g3 andi & Figsl Gd) simdugth(3) ercag echematic front view

alternately arranged in a checkerboard-|ike manner. In
forté'l@laﬁﬂiﬁ%J ra€professCRNtviched plikalifyeop singelatedagpdtionid icamponents are

lines along the horizontal direction (X-direction) 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

a plurality of electronic compenents 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 in a
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

which blue and white are alternately arranged in a checkerboard-like manner. In the figures
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referred to as the "rows" and lines along the vertica
direction (Y-direction) are referred to as the
"“columms." On the stage ST of Fig. 5(1), a total of 40
el ectroni c conponents are arranged in eight rows by
five colums. 5 [0008] In Fig. 6, five suction heads
H through H5 are.pr.ovided in a.cqnveying..nechani,s .
confsiyet i Ah Gesb s APRLGHT s g e R SR RP b <ediseton) ere
V1 through V5, respectively. Each of the suction
referrigh &xsasihe tiomsy g Mapsialongdhheertieal dirgctipnd & cdirpsieyserpferred to as
tank via a valve (both not shown). The deconpression
the teohkmns/a0u de, stapgad Tsefdtig.dxi1 ) a sl ofH0 elecomyh carBpencats are arranged
included 10 in a stabilization/stabilization-release
in ef[ERERA BMive@oldmbi | i zi ng el ectroni ¢ conponents and
rel easing the stabilization. [0009] First, the
[00 nveyi ng mechani sm PU noves down fromthe state
II"fustrated in Fig. 6(1), and the singul ated

ar 18 b P TR TR AL iR e L DR AP mechaniom
U Bt W Dueviip S SRE T Hbere! fgotelpySHRTHVER. Fach

above the table Tl of the two tables used in the

of theipantiqu dubies Priotbeongh VA isecoonngeiad totadecempressipipnk via a valve (both
nmechani sm PU noves down and the suction through the

not ShisAn)0Thd dévempydssiol Bankandvads andsswtisic orbes Wlebrough VS are included
Consequently, as illustrated in Fig. 6(2), the

in £4a5hSA0hGtabPRNERcEselhechbdismAftd stbilBi clédrodld @hgiRflents and
he table TI in such a manner as to have a pitch of

on t
rele%ﬁrég{h%%t]agiliz%@éequem ly, as illustrated in Fig. 6(2),

conveyi ng mechani sm PU noves up and then noves to
Ooéége right in the figure so that it noves to a position
[ ove the table T2 of the two tables used in the
subsequent process. Then, the conveying n%chan
Rt

smPU

moViast.dbgusoresyigdmerhenisiic PHoRoYesrdayhitpheths gt ffistrated in Fig

tubes V2 and V4 is discontinued. Consequently, the 5
6(1k| ®ct tlensingelated odleettanicl Zommpdnams dd ethapughind®dororihe stage ST are

table T2 in such a manner as to have a
simultaneously sucked by the five suction heads H1 through HS, 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 illustrated in Fig. 6(2), the electronic components 11, 13, and 15 are
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

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



10

15

20

25

pitch of 2p. Wth the process thus far, in Fig. 5(2),

the el ectronic conponents 11 through 15 are placed in
the extrene positive rOM/(uﬁﬁer in the figure) on each
of the tables Ti and T2. Specifically, the electronic
conponents 11, 13, and 15 are arranged on the table Ti

and, the 5 ele 14 n_the tabl
et T ort SRR Ind RO M I e
_of the tables TI and T2, [0011] After that, anot ?
pitch g€ 2p-oWithithe prrenss SWeR) AFignd@hdhe Blactpitaompopeg 14 through 15
pitch of 2p sequentially and collectively sucks the
are plaegt indiy exteoresitive sovt (uppesin thadigus) oanerhtdfghe tpbles T1 and T2.
el ectroni c conponents 12 and 14, and then conveys them
Spetificaly, fiayel@trodict @ippnusedl ) 1B, hé 15 absatmged oprheaells T1 and the
That is, first, the el ectronic conponents 11, 13, and

elec]:% &rc%g?%hlﬂﬁé:tl b YRd Y4 of WEKEH AN i £ QRY BEhneARotHAOS & pitch of 2p

tronic conponents 12 and 14 are col I ectively

ml?ﬁﬁggﬁgﬁgg?§gﬁ Wth this conventional technique,

conponents 11, 13, and 15 arranged
in one row on the table Ti and two el ectronic
[Ookﬂnponents 12 and 14 15 arranged in one row on the
table T2, i.e. a total of five electronic conponents
ar eAfterchetegratherrsuetion g &g shpwin) with sugion hepdshavingd p}tPh of 2p
Fig. 5(2), atotal of 40 electronic conponents are
sequennialy emld | oolld@ivetye pucks Tthe rebdotropic campanentts f Fli, i3l tand ol 5, and the
enhance the efficiency of conveying singulated

cle@lo8id ERM R TROMANIAS 2Ad HRMOREvEYs el t9Z2Gayat & @bl used in the
[0012] 20 [Patent Docunent 1] Japanese Unexamni ned

o LA A O 30 i

suclﬁ%}E 7 gxil’\\gelg%lt arﬁ?@%ﬁ elg trqni The r Obl |e?| Ee%ca)r/ﬁl 1?140 a%egollectwely

conveyi n S|n ul at ed electro i ¢ _component | aced in a
suc]gf;q gldgg?tngréyqqi ith thas ﬁ%vepgo tt%{;@pg;nugo éﬁ%@mc components 11,

13, and 15 arranged in one row on the table T1 and two electronic components 12 and 14
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. 5(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]

[Patent Document 1] Japanese Unexamined Patent Application Publication No.

2000-100757 (page 6)

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0013]
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themin a zigzag pattern, and further conveying them
fromthe surface of the table. 5 MEANS FOR SOLVI NG THE
PROBLEM [0014] The nunbers @nd characters in
parenthesis in the explanations in "MEANS FOR SOLVI NG
THE PROBLEM " "EFFECTS OF THE | NVENTI ON," and "BEST

S F CARRYI THE | NVENTI.ON", re ed with :

the @tworvs%ﬂ%hswg% YR ClSRXWEeTPIVeyIng

t he vvords in the speC|f| cation_and the conponents
singulgterseleetranic pemponentsiplefsdds 2 grd paban @ Bestagst tec tahletto arrange

t hese nunbers and characters do not indicate that "the
theman dgigzigpatieen, sipd dirthier goimeryimgrtben drdpe theismifeedifythe table.

interpreted as the conponents illustrated in the

figures." [0015] 15 To sol ve the aforenentioned

probl em the present invention provides an apparatus

MEA‘NS ﬁ@ﬁ@i@ﬂ\l@"{@ﬁ‘i’ﬁbﬁ?gﬁhec”om c components, for

conveying a plurality of electronic conponents (P)
Oogﬁnuf actured by resin-nolding chips, each nounted on
[ e of a plurality of grid areas provided on a

substrate, to forma resin-nmol ded substr.ate, .

t hehhe ayrplrss aud chEraeeErs B SrReiEa g5ep! F‘%%“@SS( v @{#dANS FOR

each area, incl udi ng: 20 a stabilization nenber % S)
SOh¥INGGIRE IPRABLEM: T SBRFRETS Qb THE IAEENTIRN " ang “BEST MODES

el ectroni c conponents (P) arranged at all positions of
FOR & ABRYING QUECHEF &N VEMIIONT aa¢ ascilovidethecanh|cf estableshing an easy
sucked after the resin-nol ded substrate (M is

confaResH BétRden ﬁles'&@ltii's ihZRd & 1ﬁc%h§1@%ﬁd RIRC baRpshdhts Mlustrated in the
thr ough V5) for selectively releasing a suction of

ﬁgl.&&e ?é}bﬁﬂ\éte(af Slifsk [ilﬁ 'bgrs %gg%g%%‘léé dQFI)l)o R e | th#Bthe words

IZ&IOﬂﬁ‘E IXt

Iural of el ect r ni. c ca (

in iy apPiifioRenrs S R EIEARBIERT ot PhesobpaBri ?‘ittstfa‘ﬁd in the

menber (HA); a first reception part (S 1) provided on
figurefe” t abl e (TA); and a second reception part (S2)

provi ded adjacent to the first reception part (S 1) on
[00tFle

To solve the aforementioned problem, the present invention provides an apparatus
for conveying singulated electronic 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:

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

(HA) to unfix the plurality of electronic components (P);
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table (TA), 5 wherein the stabilization rel ease
mechani sm (VI through V5) releases when t he
stabilization nenber (HA) i s/l ocat ed above the first
reception part (Si), a suction of electronic
conmponents (P) at positions corresponding to one col or

of a red r.al it

ol ceppbiae Een%’énegnalesﬁ"cﬂﬁrz H Caf gt iggioh ember (HA);

stabilization nenber and rel eases, after the

st abfitst gepting NS} pf@H&iFd pBRsstablediy #6si ti on above

the 10 first reception part (Si) to a position above

t hea sseonhtcemoaariofs 2 pprovideS2iijacent s thtei fust ro¢eption ipert (S1) on the

plurality of electronic conponents (P) sucked onto the
tablet(®A)| i zation nenber (HA), so that all the electronic

conponents (P) are arranged in a zigzag pattern with a

co n@ﬁ&@ﬁlﬂt@b tsedilidaflod Pedsk rI?échEn%@ﬁﬂp(gf 10 [hr@\%{ V6PtdleRRY when the

the seco receptlon part The present
ntion variaafi

S B R AT t@% 08, e gﬁfﬁ%n%%r (g2 suction of
el ectronic co onentsb i ncl udi a nDV|n

elegtygynig ernarqr\rersg(g) AbDPSHL S FOTES rﬂig atqna eﬂr&r‘@%fed pattern
and/or the table (TA), wherein: in a case mhere_rhe

amengntherpluralits of eleomdtic compenais £P) Fcked oatodthe estabilization member
(X-direction) orthogonal to a border |ine between the

(HA), aad réleseqtadfen thesstdbiliZtipn amantidn €Hag anmas fimae ptposition 2Bove the
part (S2) is odd, the noving nechani sm noves the

ﬁrsﬂ’rﬁ:@bﬂldrzﬁéﬁ @S"l ?631&6‘%)1&@@@}1@ edon@ redddtien (phd) (SQT dsuction of

|rec in

di rection ion) orthogonal to the border

oth?\{éelﬁr;ahbh(?f e%c%%hrcoaahrponeﬁgfgrgr%%r Jra ﬂers?abn%ﬁ F‘d%rﬂb‘%%HA), 50

reception- part case ere

n el ectroni onents .
thal ] B Cle@irp O PO RO TG WS Hop v P Fish dpapstant pitch

t he novi ng nechanlsnrnoves after t he ctronic
in the b Frempteon Iyt (3 »andsthe seqond aereption past ?SQr reception

part (S 1), the stabilization nenber (HA) and/or t he
[00l@ble (TA) 8 in a direction (X-direction) orthogona

to the border line and along a direction (Y-direction)

parghd lesdn® itvRati®oslde prdvidee abyriaticreof tie-af@ementioned apparatus for
interval (p) at which the electronic conponents (P)

conﬁgg glglrégiggg @légﬁoglla QofipbR&itd, ARclhding iaB&¥ih® lechidin tdiQ¥latively
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
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

received in the first reception part (S1), the stabilization member (HA) and/or the table (TA)
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positions of the cells. 5 [0017] The present invention
al so provides another variation of the aforenentioned
apparatus for conveying si ng%l ated electronic
conmponents according to the aforenmenti oned apparatus,
i ncluding: a conveying nechanism (PU) for collectively

in as f#ﬁgﬁgﬁggﬁ&%ﬁxgﬁhﬁni tgﬁ‘é]er @%:ggrolfr%ga i% %nae&]ltresctit()r? zY-direction)
X-direction) in the checkered pattern, anon 'ﬁyh _
Pafékh rtal the yboseereling thyo i eentesrigrepideit &1gregl (Rcah \Wg‘thc j ﬁ‘ea electronic
zigzag pattern on the table (TA); and a plurality of
congonkits §Preerh amasgesl i e diractobY dERctipnd whee theytwere arranged at all
predeterm ned center-to-center intervals (2p) in the
posiRAY 6F ihkgenEchani sm (PU), each of the sucking 15
mechani snms (H through H5) being for sucking one of
[OOVQe el ectroni c conmponents (P), wherein the
center-to-center intervals (p, 2p) of the sucking
mechani sns (HL _thraough a Cc ed. :
or oL e Meahh A b TR TARAEH, o R Sbordiniioned
si ngul ated el ectraonj 20 conponent for,.conveyi ng
R AR AT R ARG AR
resi n-nol ded chi ps, each nounted on one of a plurality
appefatugs ingludingas provi ded on a substrate, to forma
resi n-nol ded substrate, and then singul ating the
r esa ceiayiedmscimmisnat(BU) Hyr edbtotieslg ancking landi cogveyime electronic
steps of: collectively sucking, after the resin-nol ded

conftRShts IPP chifainbd G bad Bfe aldhe dileUdiRlcliby (Rfdiredton) in the checkered
el ectroni c conponents (P) arranged at all positions of

[ ' . . .

porf A b BNBEDSP KGERELERL RRRAP I Secifd A gy puteon
bj.ljzation nmenber (HA) and a first reception part

the?%%h}o‘#)ow ed in a table (TA) capable of receiving

the plurality of electronic onent P . .
a %lurality of sucking mechanisms &?lm’?hroug %58 ;?rovlded at predetermined

ClggntiOIlEd

9>

center-to-center intervals (2p) in the conveying mechanism (PU), each of the sucking

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 (H1

through H5) can be changed.

[0018]

The present invention provides a method for conveying singulated electronic
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 each area, including the steps of:

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

electronic components (P) arranged at all positions of the cells in a checkered pattern onto
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selectively releasing a suction of the plurality of
el ectronic conponents (P) 5 stabilized on the
stabilization nenber (HA) in?order that electronic
conmponents (P) at positions corresponding to one
color of a checkered pattern anong the plurality of
el ect r.oni onent s received in the first
P R8T pSRPTICATGH Tghblr A1) e Stabil Fzati on renber
and a second_reception art 2 provi ded
ad i %l@mg the stebidizationsmnembetestA ) ﬁ‘afrifts resptiogpat{1} prgyided in a
(TA); and 10 selectively releasing a suction of the
tab]pl(iﬂAz)r kcagpapleaff redeisdng thei pdurebrypdetastrenic Rpmpgrerits (M)zed on
the stabilization nmenber (HA) in order that electronic
conabeeinély fcRasiaf a p@stién wistheoplesippndl Bigetienié h®wmponents (P)
ot her color of the checkered pattern are received in

staﬁlhfed SN EabiBcARN RRmBEF THAP ord&® tﬁzt’caéle@ffolmd Bémponents (P) at

el ectroni c Con‘ponents (P) are arrange in a zigzag

attern 0 a h Pfi. O
posgt 1ons (io p0n %t ge%zléc%ﬁro Pfé anep ‘%16%&8 }gelttrerc'r{ ta.['r?)ég)ﬁl [glurallty of
[0019 The ent inventi | so rOV|d vari ation
elegrong “%HQ&P e}f%‘)ﬁf‘é&wﬁ‘ét“hg'ﬁ ﬁ?fﬁi‘rre" 8%8?%@ si ngul at ed
el ectroni c conmponents, including a step of relatively
movaligginghthe stebdization member (dfhand emeonérrsre@rwn mértt(a%] provided
(TA) according to cases, wherein: in the step of 20
adjavens toghe first secegtsom painte(ﬂé) dinthertebtb €FApfanél ect r oni ¢
conmponents (P) in a direction (X-direction)

or thaaanal fefeadinbOs dRkctibh N BR! PREity N6f tlet®énic components (P)
reception part (S1) and the second reception part

staﬂxﬁ%ﬁ)d 6:&5{]%;/ SbilizAfonS %n@ﬂx'b%ll éﬂ‘k he g%qt{ﬁét §EWondD gérﬁgoﬁem% (P) at

erve tronic COITpOﬂ

e rec rved n t e first ception
post C?naﬁogsmoa O it ot SRk B 3 a'%ce“'ed in the
i ne and noved_al gba di rection 25 Y-drrecé)
seopit EKfoeRion Bart rﬁ%%ép [} the glgctionie sompoRsgis Ent @F arranged in a
interval (p) at which the 10 el ectronic conponents
zigga@)pattemewisl o aprpéant pitch nethdifirs cedephion yarti( 528 end die)seodtglreception
they were arranged at all positions of the cells.

par{ 3220]
[06019]

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 (T'A) according to cases, wherein: in the step of
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
second reception part (S2) is even, the stabilization member (HA) and/or the table (TA) is
moved, after the electronic components (P} are received in the first reception part (S1), in a
direction (X-direction) orthogonal to the border line and moved along a direction

(Y-direction) parallel to the border line by a center-to-center interval (p) at which the
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The present invention also provides another variation
of the aforenentioned 5 nethod for conveyi ng
singul ated el ectronic conpoﬂ@nts, i ncludi ng the steps
of : collectively sucking and conveying, by using a
conveyi ng nechanisn1(PLD electronic conmponents (P)
contained in o l'ine al o irecti
cleqigns pegrems PR o annO iy B8 BisrBEt hT sging) caen they were
plurality of electronic conponents (P) received in a
arrappefyeigll pesitives ¢f thhedllse table (TA); and 10 changing
predeterm ned center-to-center intervals (p, 2p) at

- [0 ch a plurality of sucking nechani sns (HL through

H5) are provided in the conveying nmechani sm (PU),

eacthdfprdsb@t Shekiistg alsec pasvideasar(dthert Purtitigh &5 Yhdoaforgmentioned
for sucking one of the electronic conponents (P) 15

methbE Fr bontdyi }%@W@ﬂ&%mc{ &)Qi?ﬂf)]ne?ﬁé tifcihime Bk

I nventi on, [Fur al |ty of singul ated el ec ronlc
co nent .are
(ﬁl ciLye §B|S'Iu ggl &81 g’{ﬂg( ﬁé&{ u§141J1(|%d t%oglgg??g angeg%sm (PL),
table (TA such mann at they are ive
clegtionis SqgRRYE™ %4#’51 SPHATMORIS 031 dite e iron (RafebEon) in the
the efficiency of conveying the singulated el ectronic
cheglomrpbnettars, gnmng tho pReplityyaireledyenis eosenenents yBhaceiyed n a zigzag
plurality of electronic conponents (P) can be

pattefif drcihendbly (BA), anded in a zi gzag pattern, whether the
nunber of the electronic conponents (P) contained in

oNnecHahBigg E}Jr&f%rﬂnﬁdr &stdraf-chated int@Ghls QP) 28r 4thRBRAA plugality of
t he border line 25 between the first reception part

o O TP BT 3R i
eacﬁ lﬁ)&]&l}lenﬂlc e nt }ﬁ]lggl% ﬁl\{ 3#98%18 ﬁISﬁlE%ﬂngfo% Elg k ural i fttée BfCCtI'OHIC

nechanlsn1(PU) can be changed. Therefore, even in the
congpeentifRk e t he center-to-center intervals (p) of a
plurality of

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

between the first reception part (S1) and the second reception part (S2) is even or odd.
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5 singul ated el ectronic conponents (P) vary, these

plural electronic conponents (P) can be conveyed by

changi ng t he center-to-centdt intervals (p) of the

plurality of sucking mechanisns (HL through H5).

BRI EF DESCRI PTI ON OF THE DRAWNGS 10 [0024] Fig. 1(1)

%ﬁ a plain viewillustrating an initial state of
[00%&]ect r oni ¢ conmponents to be conveyed by the conveying

apparat us according to the first enbodi nent i

t r aWipahentersnt inveatien) the senteriewentes peneply (p3m)ofjthe plurality of

plain viewillustrating a state while the electronic
sucliogpachatisna(®l toovgyEa) oflthe EoyeeyirRy( hechanisoul)) @8 )be changed.

are a schematic front view for explaining a procedure
The@dforeS @RVEYH NHe @af) Whatd the ednt@leckheniitiesalp@)est 8 plurality of

arranged in a zigzag pattern froma table. Fig. 3(1)

sindufat@ Bledthdhid b 6ﬂénl§(§’? gfﬁ%fé] ShRP phithlt d&dirodi@édindnents (P) can be

ectroni ¢ conponents conveyed by the conveying

a ratug _accordin 0.the secan dj . :
conf R Bhr BatGE O ol b SR 0RA-BrBSEbEREY gpuspliy of sucking

3(3) are plain views each illustrating a probl em which
mecehgniges (H& tATEEHPhe el ect roni ¢ conponents are

conveyed. Fig. 4(1) is a plain viewillustrating an

initial state of electronic conponents to be conveyed

by the conveyi ng apparatus according to the second
BRIBRDHSORMTIONMDE faiEDRIAWINGEWed from above, and Fi gs.

4(2) and 4(3) are plain views illustrating a state
[Ooﬁﬂ(]i le the electronic conponents are conveyed. 25 Fig.
5(1) is a schematic plain viewillustrating a state in

whi . _ Ny . AR
st alglg', ?(611?1 gssiiprgam) g%gﬁ)jﬂllﬁétraéﬁlgg% elmat [ gﬂa%l (Zfit%&&ﬂlogé:v &n%n@nts to be
illystrating a state in which singulated electronic
congeytlopis SHafasamutin, ATsiunR S hd s aBPRe biey tansparently
~arranged on them both in a conventiaonal technigue. .
viewrdyGomesginyes Mdobign 18037 2o enav 08 HLREIES fr gt Wvine sfectronic
expl aining a procedure of 5 conveying singul ated
congloperts anicomayrponent s from a stage and arrangi ng them
in a zigzag
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 pattern 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
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.

Fig. 5(1) is a schematic plain view illustrating a state in which a resin-molded
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pattern on two tables, in a conventional technique.
EXPLANATI ON OF NUMERALS [0025] 10 11 through 15, 21
t hrough 25, , and 81 througH 85 ... Electronic
Conponent H through H5 ... Suction Head (Sucking
Mechanism) HA ... Stabilization Menber L ... \/rtual

e ST PR P v G o

Row Si ... First Reception Part
whie §J@g@l|at§ﬁ dfmgtrpnic pgmggnents hagichgen -p;apveyed tp'&t@ﬁgm\yp.bles and arranged

through V5 ... Stabilization/ Stabilization-Rel ease
on thienhlzoth sra ¢BivedsidnaltathinoqueRel ease  Mechani sm) 25 BEST
MODES FOR CARRYI NG OQUT THE I NVENTION 13 [0026] In an

apprigata(s) fRcughos$ P yieng sclidhgitic k@ vidve i onjildining a procedure of
conponents, a first reception part (Si) and a second

con?%‘i@’gllnﬁﬁl R dectronit BhfpoAdi@Gent Jl)étagé QMd A8 ER: el £ zigzag

first reception part is for receiving

el ectro onent S gted at positions 5
paﬁglaarqnetgﬁgﬁbé? %Ongﬁlglo éf%ldlﬁfu a checkered pattern
anong the pl ur ality of electronic conponents (P), and

the second reception part (S2) is for receiving

el ectroni c conponents (P) |located at positions
EXRANSIONIPRHTUMERKRL-Sot her col or of the checkered
pattern. In

[0025]
11 through 15, 21 through 25, - -, and 81 through 85 ... Electronic Component

H1 through H5 ... Suction Head (Sucking Mechanism)
HA ... Stabilization Member

L ... Virtual Line

M ... Resin-molded Substrate

P ... Electronic Component

PU ... Conveying Mechanism

R1 through RS ... Row

S1 ... First Reception Part

S2 ... Second Reception Part

ST ... Stage

TA ... Table

V1 through V35 ... Stabilization/Stabilization-Release Mechanism (Stabilization Release

Mechanism)

BEST MODES FOR CARRYING OUT THE INVENTION
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addi tion, a conveying mechanism (PU) is provided for
coIIectlver sucki ng and conveylng el ectronic
conponents (P) contained inldne line al ong one
direction (X-direction) in the 10 checkered pattern,
among the plurality of electronic conponents (P)
received in a zigzag pattern at equa

{00%Int er-to-center intervals (2p) on the table (TA). The
conveying nmechanism (PU) has a plurality of sucking
e dhaniapparatesforcameryine sisgulgiedl pewicagompenenis tadisl rresption part
intervals (2p), and each of the sucking nechani sns (HL

(S1} bridughcd) reseption paon@2pfard hdjacenty trondel coapebledd). The first
(P) contained in one line. The el ectronic conponents

recdpiibn 1Parf QB piifielr | lRcaviag | tB&rai®n@npogerd r@Ftiocdled at positions
-directi on) are arranged at equal center-to-center

cor}e%oo%g}ﬁ%;e &?)cokll;l(ﬁsa_ &W%Mem[ 96fd 20 Ipﬁ&rfll'xtﬁzs(gf electronic

e appar at us conveying efectronic

co S ccor di t he {i
co n‘g Elg)d sreg(fng%ﬁ@glop é)a‘:_tptgg)s or regglg& ?&tﬁ%&c cf;ﬂﬂ}onents
is a plain viewillust atln anlnlt tat
(P) dpetied 6hpesidommpenmErperdios o Tk fh‘?eelFGIﬂVS‘}leBem In
apparatus according to the present enbodlnent
additremn 8 panerying/meshawst (HLOris pebided, forpellactiyely spcking gndgconveying
plain viewillustrating a state while the electronic
eleGRIMRD ¢heafsq P2 Tosaimed)ir dne Fingaloy die dineatiog {X2di8ction) in the
are a schematic front view for explaining a procedure

cheBferdd patb@RVANSIOHR gRHEB! it He@fonf! EhFRNE (PP P@%@ﬁ@ﬁlﬁﬁﬁ a zigzag
arranged |n a zigzag pattern froma table. Thi

pattﬁrnnbg eaoufa (ieﬁtel % g&ﬂ&d ngtgltvafsh?lsp%aﬁﬁ ﬂx{ge p%le"’l TR? d Tgﬁ econveymg

roni c conponen P are

ST I8 SEED R 805 T R bR i

conveyi ng electronlc conponents according to
prefetemained sveBes (mt anthepch of thmpruckingrmehansis 4H1 llhrofléb H5) sucks
collectively sucking and stabilizing a plurality of

oneedfahe elenirenic comporemts(Phlcagteiiedm oireling. he cBTiramic chmpgnents (P)
illustrated in Fig. 5(1). On the stage ST in Fig.
cordindd fhh@nBulher aldfigt bee pPlivdctibh t YX@ircefi@)t baniMranged at equal

center-to-center intervals (2p).

FIRST EMBODIMENT
[0027]

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 electronic 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 electronic components are

conveyed. Figs. 2(1) through 2(3) are a schematic front view for explaining a procedure of
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conmponents cut (singulated) by a dicer which uses a
rotary blade is five per ron. Since there 10 are
eight rows, a total of 40 el‘€tronic conponents are
arranged. [0029] The stabilization nmenber HA is
provided in such a manner that it can nove in each of
the direct] and Z the fi

conyeyipe a; Lg?‘itgrﬂo%rgwgpickwgpggie%s arranged%raezigga%epattem from a table.

stabilization/stabilization-rel ea nmechanj sm ( not

Thig pRpdimest is defrpdsdipy beyrase whirn gn afd mmber %Jbﬁ?@@mﬁ Gomponents P
plurality of electronic conmponents P (i.e. electronic

are plangsbinent sovt {onetinglighthestage 8T of ko §¢l0- 25, , and 81
through 85) on its |ower surface, and selectively

[002&l easing their stabilization. This
stabilization/stabilization-rel ease nmechani sm has
suchi QludiaRASIPFRY | eyl the Cdpp8RRRNEHr NGnkeyifR lec@bnic hébmponents
el ectroni c conponents P, and a deconpressi on tank

300§%§{é‘§?‘%?%eieﬁﬁ%%‘%%&ﬁ?‘%%%??f%%%@%%ﬁ?ﬁﬁ BECLoReth Rty sucking
Fi g, ...1(2), . _ - . o
anc 0% Phuti P HEGS R B RE PREHEGh BraagT which is

. one table TA which is capabl e_of beingblocated hel ow, ,
illugipasedsindiie.| S DaOndhe sosiut THAS. 5id hinnwmbe of Srorbarality of clectronic

plurality of electronic conmponents fromthe _
congioabnts catabingwatedntyea didér wieh tubes a mbire bifde istfins per row. Since there
reception parts, the first reception 25 part Sl and

are bipht ®REONEtdl ©F 8P tlctorR@tdmShen® fafe Athingaknt |y provi ded
wi t hout a space in between 15 as indicated with

WOQQShed lines in Fig. 1(2). Each of the reception parts
S1 and S2 has recesses (not shown) corresponding to

th lural-ity of ele oni c . 0 ' .

Fi g ot Bl B4 B Py P ASH: nbBpoel SRELIYe in cach
conponents P are receiveq in all the recesses. 03

of gheriduseiong c€s 3@3 a‘é‘f eze F}Pogﬁed guitn ﬁ’ﬁcﬁalgﬁ%’r?ﬁe?legg’e‘f g!lA has a
have a constant pitch of 2p in both the first, .

stalyilizstipn/stohiligatian-1Sieagen dnechanisa c 198 Thewaption rrofgetivelsy sucking and
and to forma zigzag pattern (i.e. arranged at

statfibisihg b phealdtgof eepoerde ngnpaneotse (el dectohicacoripeokes éd through 15,
pattern) all over the first reception part Si and the

21 RGPS, ecepiiof MRddch ) oRliRAEwh Rirfabs, $hd k86@&RkIyORleasing their
part” Si "and the

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.

[0030]

As illustrated in Fig. 1(2), the apparatus for conveying electronic 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

part S1 and the second reception part S2, are adjacently provided without a space in between
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second reception part S2 are adjacently provided

W t hout a space in between, the pitch 10 between any
two el ectroni c conponents PlPhat are adj acent in one
row across the border line between the first
reception part Si and the second reception part S2 is

.al.s ... Accor di ngl recesses for receiVi
o iR HEMSR APt Pygr Fia AL B E BB eRRY BEP o B Receses
arranged in a,  zigzag pattern with a pitch of 2p, .all_.
(nolgsheRn] pRITaEPaTSling f@giéﬂ%%%‘aﬂftleogomlcawalppﬂ@ﬁ%@éwacmed- Fig. 12)
reception part S2. 15 [0032] Hereinafter, an
illugpemsatstaparinobhith electpyras exmupontals Peontcegy edjingllldhe reoesises.
conmponents according to the present enbodi nent wl |
[00bg described with reference to Figs. | and 2. First,
the stabilization nenber HA collectively suks a

Pl ufadst bateQs GleibliaBd ¢ GREPPRANAS &8 tHhacEH codtar Bich of 2p in
stage ST which is illustrated in Fig. 5(1) and

st.ali lize t. I 0] -

bot eyt S ol b ) P s SR et bdl 52360 KPfomm o Agrag patern

. in Fi 1(1), the electronic ¢ onents. 11 thrqugh

(Le!rangdd ¢fhoslign Surespondingdn ane SOIDROL dheCkme el 4l gyer the first
and stabilized with a pitch of p.in both the

receptigh ped 1Sl cmd dheisegord resentionPagnS3: $ince S First treeritom Reft S1 and the
the stabilization menber HA In detail, five

sec@ide edceptivinCpard $p cave refmedritlyt prowidgh viithoat @ splaceg e detwsemntbe pitch
row, and in the sane manner, five electronic

bet WA R Bledfohid cOtPbneAls P that areadfdcdrt Vitomd 1©61 dofdbs Che bibder line
conmponents 81 through 85 are each aligned and sucked

betJernEl}ﬁF #a pééeh&ﬁ'&g%ﬂ? Pﬁﬁi {h@Wecohf re Bl%’t?’ﬂ)ar{\gﬁ ts al§0hfp. tAhcgordineg,

sta I zatl o noves to a position above

the fé%c[ggsieﬁ rg(}eﬂcrg egxigﬁ% Sﬁcgéf gh%)lggagitjt( EF elte&lboln?c Jd%ipo%f:ﬁt? :]i’eagg ?u‘ranged na

e recesses provi

rr n
rigfRSopoRt DU Hea B GBS B REUIPRGHE 5 and the sedind reception
stabilization nmenber HA noves down. Then, the suction
paro$2.sonme of the electronic conponents P (which will be
identified later) is released so that these electronic
[oogpnponents P may be arranged with a pitch of 2p in
the first reception part Si. The electronic

CONPERERKS:, 3 ahafthn Bf tRE apparfts FOC eRtveding PEdtrodk components
after the release of suction are: electronic
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
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 pitch

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

components 81 through 85 are each aligned and sucked to be stabilized in one row.
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conmponents 11, 13, 15, 22, 24, , 71, 73, 75, 82, and

84. 10 [0034] Subsequently, the stabilization nenber

HA noves to a position abovd®t he second reception

part S2 on the table TA. After the electronic

conponents and the recesses which are provided

rresponding to the electronic conponents P in the

[Oogﬁcond reception part S2 are aligned, the

stabilization nenber HA noves down. |n this venment, .

£ heNast.ciy FRBINEASR TemRE s FIONES HGEROSHIN ARBVRUR ATFiHEREption part

Y-direction. Then, the suction of sone of the
S1 enethter tablec TAs oAPondie sldefronigi edmpdnientspB angleithe freageses provided

later, is released so that these el ectroni c conponents
corBspaylin@ o &g elagetiontdntipoaets Pcin thé iR réceptidiepateSbarck aligned, the

reception part S2. The electronic conponents arranged
stabilfzalie REAPIHNC GRRE dwRaThen?2 tRd B8EionNBf semeask tf electronic

suction are: electronic conponents 12, 14, 21, ,

25 72, j
conpgngnts P (§8ich it f hasplified B £ reipfs So HIE 0REPERD Rl Unponeats

conponent s are arran i.,n each of the ro RI . .
P iR PR, o RGBATR B SR PR Tl elyetronic

a pitch of 2p in both the X-direction and ) _
compogente arrangad it hedmyt ragepten para ] afier the reledse af suption apsy glectronic

2(1), in the conveying nechani sm PU having the 25
con§eaéito N1, heans 20y 24, hr-opgh 787582 fend 8gi t ch of p, the

pitch is changed to 2p. In this process, the 17 pitch
[OO%I the suction heads H through H5 can be changed by

ging a known techni que of changing the pitch of the

pi ck-up units in a_conveyin aratus (for .exanple,
7 of Spstagenty du, S b GHHRPAFREE W BRYSASH PRopove the second
Publ i cati on No. 2004-039706). [0036] 5 Next, the .
receptiny @pit §g oredndehile AP fiep esscleivomicaeomnangsts aad g fegesses which
Fig. 2(2). Then, as illustrated in Fig. 2(3), the
are pt@didedannesypading ne ricsclfetomint ainmmoentn Poineghe swofid meseptionepart S2
of the row RI) and aligned along the X-direction

are lalighed! iR BIbECAGON hentRFPRNEYEs ddwn. 18 thid novkdienitt stabilization
are sucked by the suction heads H through H5,

methBSPER o hdit mdNEM thi REAFLQMEYTRG,, 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 reception 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
far, as illustrated in Fig. 1(2), five electronic components P are arranged in each of the rows
R1, -+, and R8, and they are arranged in a zigzag pattern with a pitch of 2p in both the
X-direction and Y-direction.
[0035]

After that, as illustrated in Fig. 2(1), in the conveying mechanism PU having the

suction heads H1 through H5 with a pitch of p, the pitch is changed to 2p. In this process, the
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mechani sm PU noves up. 10 [0037] Subsequently, the
conveyi ng nechani sm PU conveys those five electronic
conmponents P onto a tray or tabl e which is used in

t he subsequent process. By repeating this operation a
total of eight tines, the conveying mechani sm PU

.. conveys all .4 ro 0 ent P (refer to Fig..
oG5 i s P B0 B SRR L by e of
thus far, with the present, enbodlnent first, a
chapging g pychopt dhenpigk-ap SHILS dN e LOIRYIRE APRPENE Y gxample, refer to
coll ectively sucked and conveyed by the stabilization
JaparesdbEnexaineddiatend Apaheptian Poblivatipe Nei Y¥Y-G39786)zi gzag
pattern on the table TA. Second, in the case where
[003d]e nunber of el ectronic conponents P contained in one
row (one line) is odd, the 20 el ectronic conponents P

Al R0 &fle bohyFloIEadamah PRS MoREdRANaNadrarddtih Ftﬂgalzgz) Then, as
t he nunber of " Operations conpared to the number o

111u$‘ﬁagedq1% ??}% Qr)] s Q ot Y &H’B o%%ﬁ!!s Pt&ﬁﬂfﬂeg Pnéol[% gﬁé ﬂl% df the row

Ty o conveyl g S|n U

co ne € Si n|f I i ncreas
R 1) godher i TR o s Gl ATBRROH Heds: b 12 ad 14,
t he apgaratus for conveying eIectronlc conponent s
arc gwekadd brigthe osuchen dicedse Atl tioegh itoh swenectivaly.eXpemhi thegeonveying
with reference to Figs. 3 and 4. Fig. 3(1) is a plain
meochaesmi U nevesatp.ng an initial state of electronic
conmponents to be conveyed by the 5 conveying appar at us
[ooggcording to the present enbodi ment transparently
Vi ewed fron1above and Figs. 3(2) and 3(3) are plain

vi %s%@:%ﬁﬂ kS Loty BmPifsfm pi| Eghvgiﬁ_s‘: L{f1§se"\"ﬂv'ee electromc

ctroénic conponents are conveyed
conaossq%ﬁ LSO BED ARL b B g o

R b S o S e i
4(3) are plain views

components P (refer to Fig. 1(2)) arranged on the table TA.

[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 line) is odd, the
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.

SECOND EMBODIMENT
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10 illustrating a state while the electronic
conponents are conveyed. This enbodinent is intended
for the case where an even nfimber of the el ectronic
conponents P are placed in one row (one line) on the
stage ST of Fig. 5(1). [0040] As illustrated in Fig.
00%;1), the stabilization nenber HA collectively sucks
[003Hg" " 15 stabilizes 32 arranged el ectroni ¢ conponents
P, four per rowin eight rows. At this point, if  the
sant weerhrembadienh 0f fiseAPRIEHE ifofe gogyeying, eleair@ie ecopmponents
Fig. 1 is perfornmed in order to arrange the
accaiimgito treipreseonpoentinn svilPbe axplamiedy with refatenes o Fagst B and 4. Fig. 3(1)
pitch of 2p on one table TA, the follow ng two
is apilgih vesws ilastating 40kl stalOofTElectfdnis torpfodbhie Mo b8 chfiddyed by the
if the electronic conponents 11, 13, 12, 14, 31, 33,

con%?yéng %%gr)atus_a%&ﬁ‘dﬁ&rg_rt@ ﬁ%eﬁeéleﬁt LB diR¥R tRhspaliiuly vievdtld from above,

with a pitch of 2p, two electronic
t s JPhover t t I tions |ndic .
and P RO ST P ¥l RGBS o Bt AR (B St the
i ndj cated by "X" in the_ ro , the el ectroni.c -
elec@Bﬂ‘;%ﬁEWPn?ﬁs %\fﬁ&of‘}ﬁeeyed-e]flgc%(v@gfﬁ %P@Hh’[S‘BWéhFS“?Tn%@’é fitig) state of
each other. The second problemis that if the
elecgpaictaomprremstocmenmveyrdsbypthe cpaveymp, apparatus acggrding to the present
arranged in the rows R2, with a pitch of 2p in 19
emboxitheent tteangpenérdlyt iewdd rfstm mbowd, eyl Fipe 4APpetbd did)care plain views
conponents P are not placed at the positions where a

illufRthed sElearRild ShdeRMRoni® doipoh@is all cof@yed O0AZlenddiment is
operation of the conveying apparatus to solve these

inteﬁﬁé?.l oPg CX\M vlfhep@argg%ﬁrniuﬁl%gr o%gn‘%lggr&ﬁ% %{)rﬁbglgrtltlg g eaFé.y&aced in one

Irst, the stabilization

suck l.ural i . ctroni c conponents P pl aced
row {ging ﬁ%e?gggbeeg%(@f§ﬁ (?tﬁ:ég'gt@ge ST illustrated in Fig.

5%1)) to stabilize themonto the | ower surface of the
[004}]abi | i zati on menber HA. At this point, as

illustrated in Fig. 4(1), the electronic conponents 11

t hriuglhistrated 2a Kigr 3(igh tie4 stabilizatmndmembent Hirdo wglhec8yelaraicks and

sucked and stabilized on the | ower surface of the
stab$lizab BP azraiged relovaohiercotdPponents 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 occur.
[0041]

The first problem is that if the electronic components 11, 13, 12, 14, 31, 33, 32,

34, + -+ are 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

components 22, 24, 21, 23, --- are arranged in the rows R2, *++ with a pitch of 2p in
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10 with a pitch of pin the X-direction and
Y-direction. [0043] Next, the stabilization nenber HA
noves to a position above tH& first reception part S
| on the table TA. After the el ectronic conponents P
and the recesses provided corresponding to the

el ectrqgnjc_co ents P on the table are align o
ordgiig SOGaRe R PIGI RS HEEr S riapssts KR not R 4 i positons
suction of sone of the electronic conponents P (which
whané b Hashed sqlmrd is frawch indbherovsiksl, R8| eased so that these
el ectronic conponents P may be arranged wth a pitch
[Oo,g)jr] 2p in the first reception part S1. As illustrated
In Fig. 4(2), the electronic conponents arranged in

th eArtn iohgr%tiénegfg @E'c%ﬂveﬁrlﬁ{cé ap?éra%lgst t%rsot\%iﬂfs% lfg&ﬁgrgg tnal}l ’be described

suct1 on are: ectro mponent s

with sfgionee o £15.9. T5 B sttt nRRRS: il S51ciRhy SRR § puratiy of

remai n stabilized on the stabilization nmenber HA, %§ee
elegtiogic eppponenty Replaced) @t theotiage ComihsridagesS hilbsirafed dadég S(1)) to
by nunerals which are not surrounded by a square in
statffliig. théh29ntd dhe domrenirfaoc ef dic expilizatmni memb§roda4]At this point, as
Subsequently, fromthe state illustrated in Fig. 4(2),

, + abi i aati ig. d...
111u%rﬁagedtslggil?% 4@?{%%&8&’@%6111%@ 11( &ﬁﬁl\%ﬁug, 2hddugh@ad - - - and 81

relatively nove in the direction by the

di stance equal to 20 the pitch i.n t Y-di.r.ection.
throigh e v taBlized P i loBghButieR L Tostablisatgh Fimber HA
remain stabilized on the stabilization nenber HA nove
with a pgeleef intheiediregion ando¥-ditgelianed bel ow (or above)
the originally corresponding row by one row. In Fig.
[004%]2), the electronic conponents 12 and 14 nove to the
positions corresponding to the row R2. Thi s novenent

I S ReREihE QfabRigat¥n Me@b&NA R0 €@ pbstdalvRe @f farst reception part
notor. Either one of the stabilization nenber HA or

51 Y g, PATRACENE Wl YAl oo DL
cor%{g@%qh{gftg%%aeﬁoﬁg Eon%nrégt\ﬁﬁoﬁ the%abi? S[lﬁE 'ar%%h%ggéf hd Q?vilizatiOn
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 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
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 in Fig. 4(2) for convenience of explanation.
[0044]

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

(see Fig. 4(1)) and the table TA relatively move in the Y-direction by the distance equal to
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10 part S2 on the table TA. After the electronic

conponents P and the recesses provided corresponding

to the el ectronic componentg0P on the table TA are

aligned, the stabilization nenber HA noves down.

Then, the suction of sone of the el ectronic conponents

P (which will be identified |ater) is released_ so X
the pheh ptinghe Yeflisestipandrecisalin iba rlectonis opRoRgis hgelf -+ which

with a pitch of 2p in the second reception part S2.

remiREstAiRAH@NLE sGBIMRSRENHSMBET HAGAGVd 1t sudk albarsec ant be located

reception part S2 after the rel ease of suction are:

belogrr] g&tsd\,’?%()a%s Qggﬁgﬁg F:oc‘rtl‘%gondlfﬁg A by ofd row. In 17%.,8 4(%;,,’:113 Slectronic

ccor el eCtroni c conponen and

14 fqr. exa e \/, .Sh r ' :
comppgerty) 53R Bave ey RN Pnebhobifa B RERt RO, PA oot s

S2. Wth these operations, fhe electrani,c co nts .B. .
perigpraed (Wifly pymoyIRg TRHABEM; $Uch s35r & TRfOF: cEither é’?@‘{%?‘? Stabilization

Hence, the resultant arrangenent of the electronic .
memberpdAent theptabls BA Mhay navys: int the Pelitepfiqny @rt bgth gy move in the

two in the undernost row (not shown), and four in each
Y-dakctidie remaining rows R2, R3, . For the entire

table TA, they are arranged in nine rows in a zigzag
mo@ﬂttern wth a pitch of 2p. [0046] After that, in the

same manner as has been described with reference to

Fi Oy b @fabiﬂ%?ti&l @h%@%gﬂ;tgﬁeﬁgg&g@e SitRnabb AN g Sekdhddreception

zi gzag pattern on onveyed. 21

Speci fi.cal |y, .by .the conveyi ng nechanism PU (see Fig. .
kB33 e GERCoT AT AXF 61 BLEFORT CoTBERBmarpY e Teelhed provided

contai ned in one row (one |line) are convey%%gge one ... .
corgsprangingda. thaylestegnim cqmppnents i Fsop Bisrtable Jeh &ret ¢, g stabilization

nine tinmes, all 32 electronic conponents P placed on .
memher HAbheved AoaneThanpthesyaibn & spoe4T herdectronisrdopwangrtiy B (which

far, with the present enbodinent, first, a plurality

wilPhe fleRgtidbdRlabd) isatRader G thatahegewheibaicRoatpenents P may be arranged
coll ectively sucked and conveyed by the stabilization

i b PRAGHioh aR B2l TREEIKGEbid codpbh @@ Grranged in th
Wlﬂgg tglﬁﬂf nn? establ e éaI'd/?\mag)ai n the first enbp?gi mant‘rfmge e

secgti?cggetrclglgﬁipgpatrt% g@e%%l{%\ﬁgage P fYiGH aft! %p:%{rorﬁf: c&]ﬂﬁonents 12, 14, 21,

comnmponen

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
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

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



10

15

20

25

10 contained in one row (one line), the electronic
conponents P arranged in a zigzag pattern are
conveyed with approximately 2al f the nunber of
operations conpared to the nunber of operations in
the conventional technique. Accordingly, t he
eff|C|ency of conveyin sin ted el ectronic
Spesiiiepibnet hepcenygyng BegnisTc Ht ¢ it r Hale 4V B0 AR electronic
15 In the explanation of each enbodi ment, the
congfoabits Pzxatiamed i nixerowHane dinpewt comseyed pece @peration. By repeating
conveyed a plurality of electronic conponents fromthe
thisSipa@€ioDa téthll dfsireatneet, alh32 Blegrondd dgmpohbnts Pipdaced bn theetable TA are
only configuration. Alternately, the stage ST itself
con¥Byedbe inverted and noved to a position above the
fiTst reception part S 1 and the second reception part
Woaﬁ' [0049] 20 To nmke the pitch of the suction heads
t hrough H5 changeable, plural kinds of conveying

mechani s havi n Iur ucti on. heads
W tAS AesrprLHus i Y e pay BB Eia FEb  HaEigh of Sgulated
appropriate conveylng nechanlsn1PU may be sel ected and
elegiais campoaents Pop callertively sHekei atnéwoe‘feypﬁ &y dhegahigtion member
conponents. This nmakes the pitch of the plura
HAsund iaemangeelaths be hackpegbinea 452420086 22 thEhiablei TAhavfn the first
the plurality of areas provided on the substrate, i.e.

embdBmBiht! §Becfl, inhtheRdabé alheteyarDbvei MghbatddheleRetréd@icomponents P
conponents, was set to be p in both the X-direction

con%glged otk F](%: gdn%'Tm o) McSeld oﬂﬁtcohﬂ)%n%é ¥ aaﬁ'@ﬁgeﬂgﬁ' b %IgZQQ?attern are

|nt ase jere t epltc uraltyo

| congﬁ%e | %Bfoogﬁz&qu%a%f & Sl}ugli ]:g:]; eocfen%ralhn st Q&nc%)%rg% { ﬁ‘}e Rnber of

ht Vent
I|ed [0051] In the proces of cuftugg . .
OPG(@OH@ ula s gpnyenEonads febmighe e 4 ceqrfwelyat b€ vpifigiepgy (qfngonveying
mechani sm (di cer) which uses a rotary blade was used.
singithated elsctrrotc edmepasahty Poen b gigndichedly, ingreasedt t i ng
mechani smusing |laser light, water jet, wire saw, band
0088w, or otherw se can be used.

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 to a position above the first reception part S1 and the second reception part S2.
[0049]

To make the pitch of the suction heads H1 through H5 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.

[0050]
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10 In addition, the resin-nolded substrate M may be
cut (half-cut) along virtual lines L to form grooves,
and after that an external £8rce may be applied to the
resin-nol ded substrate Mto separate it into each
el ectroni ¢ conmponent. [0052] The virtual lines L which
correspond to cutting lines were straight |ines and.
© heTHeTHicp) efrie PvAsY ifarviseort gh a B Srseter by BE Pitch of the
conponents P was a square. This is not the onl o
plurelotyf dforingaldtesheledthamip bempomestsapes &4t te the simbpth élzeeéi—dlrectmn and
el ectroni c conponents P may be rectangul ar.
v -direétione MRr @, not hike whliyt codlfigliaties Evenhincthe casa ebpente tpitches of a

cutting lines nmay include a curve or polygonal |ine.
plufiy X 8Bkéhic BmPBAihEAGleUdifRene i thé HNiFctiORRABCIdrection, the
whose outer border includes a curve or polygonal |ine

: . Ki epory card), the present invention
Pre’"'% ! g Ogcg‘g%‘?‘f‘pé’gﬁs&?ooss] It should be noted that the

resent invention is not limted to each
[00 ]eviously-described enbodi nent, and can be at wll
and appropriately conbi ned, changed or sel ected )
acdor Bergroeess rdcating singuldog theyesrpoldedr a1bsirgp Yipa cutting
scope of the present 25 invention. 23 CLAIMS 1. An
mechppiamatlicer) fedricloasey e yotary tadegudsatsed Biliesmobthieenly configuration. A
conmponents, for conveying a plurality of electronic

cuttG R YREIMEAILS UIRBUAREL %it,eﬂa‘@ly jet, &fitdkati baribath bpsher®bgtan be used.
nmounted 5 on one of a plurality of grid areas

In aﬁﬁgi\éh,dtﬁg régzﬂl-ﬁ’logiléﬁ ShRhfe: Mtrﬁa 19 &t %ﬂﬁéﬁt}"‘_‘lﬁﬁé giedlal lines L to form
su an t | ded

strate, t hen singu I ng the resin-no

subst r.at each ar co LS e i | '
grofmota iz ity B8 ol Pores AT 3o B8, Al SR Sfbspgre M 10

of electronic conponents arranged at all positions of
sepggielikinioypagh glelEuEs eMPRE'ern are to be col | ectively

sucked after the resin-nolded substrate is singul ated;
[0032] a stabilization rel ease mechani smfor selectively

rel easing a suction of the plurality

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

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 correspond to cutting lines may include a
curve or polygonal line. For example, in manufacturing electronic components whose outer
border includes a curve or polygonal line (e.g. a kind of memory card), the present invention
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 sclected according to necessity without any departure from the scope of the present

invention.
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of el ectronic conponents stabilized on the
stabilization nenber to unfix the plurality of

el ectroni ¢ conponents; a taBPe capabl e of being

| ocated bel ow the stabilization nenber; a first
reception part provided on the table; and 15 a second
reception part provided adjacent to the first
reception part on the tab Al erein the
stabilization rel ease nechani smrel eases, when the
stabilization nenber is |ocated above the first
reception part, a suction of electronic conponents at
posi.t i onkn Gpfaraspion dinvgying singelated|etactrofiic@onipendnts, éak conveying
pattern anong the plurality of electronic conmponents

a pﬁl%ﬁffb‘ df eRERodiRRofipdRédtd ZRhLRBIFRITPE kosiAMdIded| BBRHESach mounted

after the 20 stabilization nenber noves from a

on %Sdt{a @%eﬁggc heeds! é)'i'?\?ld&ie&%’ %ﬁﬁ%&a@a{otfohﬁ a -%%Jl&&fbubstrate,

ove rec ar a suction o

urali el ectro ents. sucked onto the
andﬁl%{bwgui%it KShE HORHPIed TR Bk A er B Rl c.
conponents are arranged in a zigzag pattern wt
corsttahitizasionanember hREngalever SEldEe PEA ek thy @&H@lﬁg of electronic
second reception part. 25 24 2. The apparatus for
congmnyiey iarrgngeidreg allgtositioet o€ celbnine dwrbwoad pattera ecoiodhaepllectively
to claim1, conprising a noving nmechani smfor
suckel dfer VIR résinailfgl suberasd @kideulagidi on menber and/or the
tabl e, wherein: in a case where a nunber of electronic

c or@&@ﬁﬁ%&ﬁm’nr}e addl rﬁ@c‘ﬁtahi@fﬁ 18F 189RBAI relc@siRs aJudRInH the plurality

l'ine tween t first receptlon part and the second

of eé?cg%)%%cl gog%ﬁpo%lrﬁﬁt%esﬁ% ohzed on Ele S%Yllztaggﬂ?&emr FuHRY e hﬂ?ahty of

er-“ands/ or th na directi
orthogonal to the border line after the electronic
CleqliMfoEHI8eHPe received in the first reception part,
and in a case where the nunber of electronic
conp@hlsrrapatilpofbaing weated helopt thp sigbiizptiangnemberor der
line is even, the noving nechani sm noves, after the
el ecfirsordceptiod paempovidad en tiredablecadved in the first
reception part, the stabilization nmenber and/or the
a second reception part provided adjacent to the first reception part 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
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 in the first reception part and the second reception

part.
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table in a direction orthogonal to the border |ine and
along a direction parallel to the border Iline by a
center-to-center interval at24which the el ectronic
conmponents were arranged in the direction when they
were arranged at all positions of the cells. 15 3. The
apparatus for conveying singul ate | ectyonic .
combonentl¥ appagiui fagcanyeying singrlpleg clectropigopmnopprys ageording to
conveyi ng nmechani smfor collectively sucking and

claipp hyeyiprging 2 otaving wechonispo famektivelbitragviegl therstaidzatipn enember
al ong one direction in the checkered pattern, anong

andidiehe tablaywhdréivi: of el ectroni ¢ conponents received in a
zigzag pattern on the table; and 20 a plurality of

SUCki NEhsERARAN RIBLEY GVdIS@dna! cafRARhRiATaN@ekction orthogonal to a
center-to-center intervals in the conveyl ng

borg&(zﬁﬁy heilectt Qﬁn? f?%;c lte@%)tﬁ) C%;er Qnﬁn?ﬁé‘ @Qéoiﬁsrep 13 JdPf is odd, the

sucking one 0 e el'ectroni c conponents, erein the

mogEh, Do dives 25 SRR HOFBE SoH0RyFRg e '8 direction
singul ated el ectroni c conponents, for conveying.a 25

ortheonal| tpt the drordar diner #fir dthe SlesRBISt OPRANGRIEHTRITEEFIYRA n the first
resi n-nol ded chi ps, each nounted on one of a

recqritionglarty wndfin griade avhers thermnile df electronigbempmnents tin a direction
forma resin-nol ded substrate, and then singulating

ortHdendlasithe bolddetns ibsichativ myviagehechntism BOVER) afdrite electronic
steps of collectively sucking, after the resin-nol ded

co Shik A€ rdRivilNgUha R e rebbfion! ﬁﬁi’@ltﬁl ¥taBilizatRn member and/or the

ectroni ¢ conponents arranged ‘at all positions of

cells.in.a checkered ttern. qn | 2
bl p 3PP FHERORLTD LYk BB AP ot Qe EGrE 6 border
. menber and a first reception part provided in a table ..
linechy gyrergp-crigeInGTHY A HE““ES‘I Hie &lceirgris LOmPERIID P amranzed in the

_ conmponents; selectively releasigg a suction of the
dirgstiom when thepfwest acanged pbalbposinnsof gheseellbi | i zed 10 on
the stabilization nmenber in order that electronic
conmponents at positions corresponding to one color of
a checkered pattern anong the plurality of electronic
componentige pRratisePL bMBeying silpladdd StctfRbeithihet@ abéording to
claim 1 or 2, comprising:

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

one of the electronic components,

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

4. A method for conveying singulated electronic components, for conveying a



10

15

20

25

aligning the stabilization nenber and a second

reception part provided adjacent to the first

reception part on the tabl e25and 15 sel ectively

rel easing a suction of the plurality of electronic

conmponents stabilized on the stabilization nmenber in

order that electronic conponents at positions
plurghiby efs)emiRanifgCOmRPNEN MRFWHESHIrE BY 6?8115?10@4?@ Rse Rashggounted on

pattern are received in the second reception part, so
onetdfat platdlity heged et prividesiorpa sesiratea teefamr aragwdmplded substrate,

zigzag pattern with a constant pitch in the first
andtB&LHAEDaIRahE refttmblied Sebmnact beaep aieancqmprising?fess. of:

The nethod for conveying singulated el ectronic

Con&)‘ﬂ@&ﬂ{e@ Qféﬁﬁlrg,d LAG the reh-Aolel, subQPad isStiRghles B I;q)gfraﬁty of

relative novi Ng the stabilization nenber and/or t

table according. t i R
cteqi i apr oS pldud g AD BRsglELFLel} il P ehqtRel BRudth onto a lower
conmponents in a direction orthogonal to a border |ine
mﬂ%@?Qg%ﬂﬂ@§émFPﬂ§?nV%beption par? and 25 t he second
reception part is even, the stabilization nenber ,
anddligninghthet gehilizationnmomber and arfirslprecepiionepat PrQyided in 2 table
conponents are received in the first reception part,
capiblcaf diceiving tha phiralitg ob nlebtrémoc cothporieatsgder |ine and
noved along a direction parallel to the border line by

a CRIMERellyGuetih®h subiBresak piraldy sihelédi®n) amhpoBhS stabilized
conponentS were arranged in the direction when they

on %rr%trs a(i))g?z;afiglrﬂ ARt iiAlbeRS f%l%({?lggicg(foe c}{bﬁe&@ bl SositRorB-cottB§onding

of conveyl ng Si ngu roni c conponents
accordi ng t laim4 or 5, ¢ rjsi t f:
to 831 Palet Poa sheskeRr ytiamaeBnG ot RYTURY JiroRlc components are
conveyi ng nmechani sm electronic conponents contai ned
recgijedipethp {1 repepWP BB direction in the checkered
pattern, among the 10 plurality of electronic _
conplignerg thersebdization imendpep pryl & §eqead regentiom pah pravidadeadjacent to
and changi ng predeterm ned center-to-center intervals,
thedrstwbéeption ppl ufi @d taylepdndsucki ng  mechani sns are
provided in the conveying nmechanism each of the
SuCkiRgivERCRAALASS suction of the plurality of clectronic components stabilized
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 in

the first reception part and the second reception part.

5. The method for conveying singulated electronic components according to
claim 4, comprising a step of relatively moving the stabilization member and/or the table
according to cases, 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



10

bei ng for sucking one of the el ectronic conponents.

26

the electronic components are received in the first reception part, in a direction orthogonal to
the border line and moved along a direction parallel to the border line by a center-to-center
interval at which the electronic components were arranged in the direction when they were

arranged at all positions of the cells.

6. The method for conveying singulated electronic components according to
claim 4 or 5, 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.



